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The Significance of Progesterone Secretion by the

Corpus Luteum in Early Pregnancy

HAKSZEZBERMGARNSHE (2L BARERER)
b & ¥ X BB
Kotaro KITAMURA

Department of Obstetrics and Gynecology,

School of Medicine, Nihon University
(Director : Prof. Shigeo Takagi)

b MEROHIC R B BERN DL, SIEROTERIRLO 4P, 4P & hCG, hCG-a, hCG-§ ZWEL,
DR IRILD 4P JBEEH3E <, 7 OPEEIF10BT—BET LEILE THUMINT 52 &, £7c hCG, hCG-B
DFNITESETRLEL, F12EUBEART 5L 2Rw. —F, ERIHHECNTIE 3 HSD
IEMEE L, B 4P O apparent Km 14 7.2X108M k72 Y, #E#iAEIX 20.5~114.5 (n. mole 4P pro-
duct/mg protein/min) & 727, L2L hCG DOFEMic k>TSS, L5 NEERAT v A KD
Wiz Lo CEEEN, F7z cholesterol 75 4P, AP ~Diziilz 5.5 CSCC &M, hCG DMz XY

BEIEEShBZ L 2Bk,

Lie s> THHEMEIEIC 81T 5 4P PEARIZE L THELTEY, Thix 1) 3p-HSD oREHnk:
Bt SPoMP ~DEEMERE L, 2) NEMATuA Fic X 3EESDVWZ &, 3) CSCC {fith b ki

EOAS, TR RMICHEET 5 hCG fERIC LY, ThBEESTZCDDLDLHRBEND,

&

i

b MEEFIENC BT 5 progesterone (44P) DEASY
Wik, 1) BREEGIckE QERERERO LD, 2)
trophoblast FEDZH, 2WT3) EHWFHALD) XD
D~DHAFT, KLB3oDERELBEIFETCEEND L
EhTwa, Z2LTDOHMITE»HES ~FEEHEET
TH Yo, Z0 life span 1ZIFIL0EM L STV S,
B, IEERAICRT 5 MP OFEAIX 1) acetate 22D
@ de novo synthesis, 2) BHAMH cholesterol XY
pregnenolone (45P) ##EAREWHEE LD, Wb D
At-pathway TiT72bh 53, T DFE 3 p-hydroxysteroid
dehydrogenase (3 g-HSD) DiFEHEIXFERTH IS, T
£, ZORHICET 2 IR 44P FRECIHRD T
fEL 722 Z EHHERIN TN ED,

—%, ZOFEHEEKIC BT 5 4P EAIC human

chorionic gonadotropin (hCG) #3529, %7z hCG
% luteotropic K/EA L T2 DLW ERET 2, T2
Lo AR, Tbb hCG IR 9 ~12H1C
MHIZHIERL, P73 L 6 ~ 8B T CHIFEEZR
ELMRET 2 L ShTnaD, L LThoERgES
ZOMFIc oW TR b TR, EE  cyclic
AMP #% second mediator & L T luteotropic 218}
o0, SEINAIC de novo synthesis Z{EHET 58 & D

& F 7ol 44P, hCG MicidmBaMER 2 <, hCG
BOLRZZBHEAITHIED MP EARIIET LY,
¥ IR hCG v 7 — BT D
Rrow HEMRMEEETS L0V, LrLED
WERICH k, IERIHIBEC W TR AR
LT AN, &b IEERGI Y S 4P 5
OFFHHEOEMIC OV TIE, 72 BRAFHRO RIE RS
LR,



2 (462)

LoTEEIL, £+ OB ORHADORMIL (MPV),
PR O FE#RIL (Ov-V, Ut-V) @ 4P & 5P,
hCG, hCG-a & hCG:f LDBEELZHEH MEL,
D TIEERKD MP AR B3 % 3 p-HSD KU
cholesterol side chain cleavage (CSCC) &%, &
TFx—b, RTAL R LNVTERZRERL, Sbi
hCG DN BIZKIET BIR AR L TLLT DRk 2 I
DD THET 5,

EERAEE

I. FEBos

EH35IEN LU RORAT TEMELZ 08 LI iR
T, Rt TR E BT S hi2l4aicon T,
FINRF AR ML, B EMOIEE ki, T=8)-#%
WRifLZ =z 2B UHIEICHE Lz, 2R, TE
BT 34, F8E 34, HIW: 64, 10 :4
B, SE1LE : 24, 128 : 3HITH B, ElRBEL
T EHORAS A0 0, TRZFRREERICRE 2B,
RS OMPEIFE S I 4 °C, 3,000rpm, 10435805 B
L, JIEEE T —20°C ICHERE L. 2B Lzdp
Rk 55, BbT 2 274 2EHIC Fv ez
ice-cold saline 12 L, E/oFhET R — MNERICHW
ZHiL E b2 —80°C I THFERE L.

I. AIEL /A

FTHEEZ 7 v A Ko 4-4C-pregnenolone (S.A.=
55.7mCi/m mole, 1#C-4°P), 7-3H-pregnenolone (S.A.=
17.2Ci/m mole, 3H-4°p), 1, 2-*H-progesterone (S.A.=
55.7Ci/m mole, 3H-4*P) ¥ X 1% 4-14C-cholesterol
(S.A.=54.0mCi/m mole, #C-chol.) ix, #® \W+h
% New England Nuclear Corp. XV AFL7=. JEhk
PEAT w4 R, #h %R Sigma Chemical Co. % %
Wit E. Merck Ltd. XY AFL7% hCG (8,000~
12,000IU/mg) (377 [Els AR S3E ~ BERFZEEE & V 246 % 5
e

NAD, NADP, NADPH: XU G-6-P X, Boeh-
ringer Manhaim Co., G-6-PD %, Sigma Chemical
Co. DZNE AW, R, BHIZVWIH L Wako
Pure Chemical Ind. XY AFEL, analytical & B\
¥ nano grade D4 D% v 7z, Sephadex LH-20
(Pharmacia Fine Chem.) ¥, benzene : methanol
(97 : 3) & %% hexane : benzene : methanol (90 :
5:5) TEBRWEL% HEHEILEHLEZ %
720.1M phosphate buffer (0.25M sucrose %) 1% pH
7.2i1CF% L, 4°C TITEL, Krebs-Ringer bicarbo-
nate buffer (pH 7.4) XERERNCZD > SERI LA
Wiz, WRiT scintillation fluid 1% 250mg @ POPOP,

b MERPIM IS 1T 5 progesterone 43Iz BT 5 BEgE

ATESEE 24 % 4 5

10g @ DPO # X 1’100g ® naphthalene % 1,000ml @
dioxane IZ¥FMEL TERIL, liquid scintillation cou-
nter (%, Mark II 6880 (Searle Analytical Inc., *H :
ME%h=R60%, back ground 20cpm, “C : JHIEXIZLRE5
%, back ground 30cpm) #HV>, EH 10 43RIHIE L
e,

Im. FEBHk

L i 4¢P, 45P iZBE#H D radioimmunoassay!19|z
X OMEL ., 7% hCG, hCG-a & hCG-B IZHFT S
DHEIDIZ XY PE Lz,

2. 1) FEYR—MEER

BREHEAIZ 4°C I THEEL, 2f%E® 0.1M phos-
phate buffer (0.256M sucrose &, pH 7.2) & itiz
homogenize L, -2V T1,000Xg, 1055504 5 LS
7 EiE%® & 51214,000X g, 305 HIELABEL, 70 L3
EIJuy—LAWEEL, ZOREEZI MR TS
B LTHWe, EREOEBEIVWTHL 4°C DTSk
T, BonicilBEkkPiciEL, 2 HUA
ICEBICH LI, £72—80°C iz THUREIRTE L 72 IiNliE
0H LA BER L72hs, W b EERIEE DK T 2389
Rl

a) 3p-HSD &t

{/oNleI 7 vy —L5MH%E 1mg protein/ml pho-
sphate buffer ¢ L, Z®1ml i2#EL L TL1.0x105
dpm PUC-L5p &1.0~15.0X 10M JEE D it & % Fi
W, Z7ciRMAT vA Ri3AEBENEELE2 535
Hozhz, zhZhisiml, #EE%icidz NAD 1mg
(1.37x10 M) ZHV, KREHMTI237°C, 305D in-
cubation #ZEERSME Lz, hCG 1210, 100, 1,000
IUMlask Z23ML T, ZREFROMERERF LIz, S0
TLOfEED acetone & M A KA I TRIEE (EIE S ¥
%, [ERRMHERIZ 1.0X10¢dpm ® 3H-M4P %1z,
3,000rpm, 10 437fED BLOSEE 7 7722720 X BT 65
°C T deacetonization L7 10 f§&® ethyl ether
THiH, N: gas TiE@E#, 0.2ml @ benzene : me-
thanol (97 : 3) Iz XV FAMEL, chromatography I
TorBE, WM L7-. +7%2bb Sephadex LH-20 colu-
mn chromatography (7X130mm, system ; benzene :
methanol=97: 3) #HWTEHL, #® 2.6~3.6ml
F Tk 4P 43, 3.8~7.6ml £T# 4P 4L L T
ZHENERL 7z,

b) CSCC #EM:

HIRO I b =2 KV 7 4H#% 2mg protein/ml phos-
phate buffer £ L, Z® 2ml IcHE & L T2.5X 10°dpm
@ #C-chol. ¥5120.1ml ®0.1M MgCl;, NADP 1
mg (5.77x10*M), G-6-P 2mg (2.99x103M), G-6-

[ g




W 54 4 10 H 1 H

PD 21U ZhZhiFEmML, Oz:CO0:=95: 5 DM
TFiz37°C, 12053[#] @ incubation {77227z, £7z hCG
% [F#EIC 10, 100, 1,000IU/flask 580 THEEICHEL
fo. W TI0RERD acetone & JNZ KK HIC TR & 15
xR, EINRMIERO SH-44P, sH-£P 2 Zh €
1.0x104dpm sEinz, BOSEEL, ZO L% dea-
cetonization, ethyl ether Hif, 2\ T N: gas FLlf
4, 0.2ml ® hexane : benzene : methanol (90: 5 :
5) I THEMEL, RO LK chromatography T
BiL7-. +72bbH Sephadex LH-20 column chroma-
tography (7 X60mm, system ; hexane : benzene :
methanol=90: 5 : 5) ¥ AW TEL, Z»00.2~2.0
ml # cholesterol 4¥#, 2.8~8.8ml £ T% 4P B LU
AP SHE L LT RRL, #EYHEE N2 gas 1z CHEE
methanol (97 : 3) IC¥EfEL, HED
chromatography 12XV 4P BX U 4P FlEi% HH
Lie.

L, benzene :

2) ATAAER

Tce-cold saline 2B L7z % 4 °C TIRED ICHEK
ZHM L, dental wax EICTATA A& L, 25mg wet
weight/m] Krebs-Ringer bicarbonate buffer (pH 7.4)
L L TERICHW.

a) 3p-HSD ¥tE

AR o3k 2 ml ICH/E L LTL.0x10°dpm @ 1C-
5P, %L LT NAD 2mg (1.37x10°M) ZJl
2, KEH Tz 37°C, 30 #fH® incubation AR )
Jz. %7z ok, hCG 10, 100, 1,000IU/flask %Mz
TEBRICHE LD, TOROBETFEY R —POTH
L RRRIC TR DT

b) CSCC &

E| S R N S

(463) 3

E#EIc 3Rk 2 ml I L L C2.5X10%dpm D 14C-
chol, #Efz#L LT NADPH: 2mg (1.09X10°M)
BEML, O:z:C0:=95: 5D&MFT T 37°C, 12053
@ incubation Z{F7eo7c. F7z hCG it 2T b, Ak
1210, 100, 1,000IU/flask &M% T, ZDHDOEIEE &
=Tx—bozhE Rk Teolk, 2B HEBERR
& Lowry i XV, apparent Km (Michaelis Co-
nstants) 1% Lineweaver-Burk’s plot'®, Ki (Inhibitor
Constants) 1%, Dixon’s plot!® 2 XV, ZhZHHEE
L7,

= BR B R

1. FHARREIRIL, YR & NS FEFARMLO 4P,
AP ¢ hCG, hCG-a 3 XU hCG-g HE
FFHEAE 9 6 HE Tol2fl, ERILEG6 HETD9
BTG, 20FNEhOFSEEEERFEZ R THRLIEC,
¥ I AR B RE 0B L RO T 1, 21T,
5 FNFROBEEHEZ RO T3, 4, 5ITRL
7. Thbb BEEMLICEW T, 4P & hCG B
ED 3 FIINETEL, LV hCG ZFEDELE
Y (P<0.002), 4P TIXIZFFR—IEEL 25ZLER
Wic, JIERILCIE hCG oA BiETHEIC &<
(P<0.01), FE#HIRML T hCG-a ZHWVTI LA
FHTEL, £ SPIHEOHELRD I (P<0.01),
F7- 2 oHIEicB W TIE, 4P, 4P ARIREEARL T
LEE L, hCG @ 3FRWTFhbiER—REZTR
Lic(F1) .o S/ EREEROREHRBZ A2 2 L (X
1, 2), BERMEMmicRr s 4P REZHELHETH 2
L LR 2. 1ng/ml, HEI2ETHUHIEL6.6ng/ml &7
Y, AP 345 958 T40.8ng/ml L1E <, ¥10iT18. Ing/
ml L2V {EL, HI2EIZED 36.1ng/ml L HUHE L

% 1 EIEMHEERSRL, JRKXOTEHIRMLICBIT S progesterone, pregnenolone
% b iz hCG, hCG-a & hCG-8 #E

~11W+6D

‘ gestation R geeli?heral ovarian vein uterine vein

progesterone (ng/ml) ~ 9W+6D ‘ 26.8t 9.8 145.8+ 46.0 | 79.2+ 18.8
~11IW+6D ’ 27.0& 9.3 160.1+141.4 . 68.5+ 49.3

pregnenolone (ng/ml) ‘ ~ 9W+6D \ 4.0+ 1.8 18.4+ 10.3 8.8+ 4.4
‘ ~11W+6D 2.7 1.3 17.0 6.5 5.4+ 2.9

hCG (IU/ml) l ~ 9W+6D ‘ 221.5+ 89.2 260.6+ 30.6 252.4+ 41.9
| ~11W+6D | 140.8+106.8 186.7+108.2 213.5::135.7

hCG-a (ng/ml) ‘ ~ 9W+6D ~ 233.0+ 42.9 248.9£121.3 296.7+113.7
l ~11W+6D | 190.7+120.4 512.0+291.3 398.4+ 79.5

hCG-§ (ng/ml) | ~ 9W+6D ’ 110.3+ 63.3 138.9+ 69.8 142.6+ 80.1
‘ I 80.1+ 58.9 126.2+ 74.3 122.1+ 76.2



4 (464)

IREEEARM T HLIZERBETH Y, 4P 135 938 T14.2
ng/ml LKL, ZOBRIIWHEEZ L0 THY, 4P
% 93H T147.7ng/ml, #5103ET 100.3ng/ml & 72 0 f&
<, #B11ET220.3ng/ml L HUHMM L, KicF i
IR 45P 135108 T2.9ng/m] LK<, 4511 R
L6.3ng/ml & 72 Y, 4P 13451088 ©56.3ng/ml & 72 V &
<, ZBILEASHEHML80.8ng/ml & 72>7-. —F, hCG
D 3FICOWTIE, =3 hCG iZRHEFRMMm, JFER O
TEFIRDL T ER—BEH#BEZ R L, SI0GAETERE
1135.9, 107.2% 1U8169.41U/ml L 40 IE<, #BILE A
HIL 245.9, 266.3% U257.71U/m 74V, DEESRL

progesterone pregnenolone
(ng/ml) (ng/m)
200 - 20} W
wop o W s .
e /.’ N, o
N \\ /,
Sl W o e e
1 \l. 1 1 1 L L 1

8 9 10 11 12 8 9 18 11 12

weeks of pregnancy

------ maternal peripheral vein, ovarian vein,

_____ — uterine vein

[} 1 EIRMB ARSI, PR OTFES
WRifiLiz 3517 % progesterone, pregne-
nolone % FF o I 1R E 5 M

b MERGIMIEAIZ I B progesterone 4y iz B3 3 B gE

AREREE 24 % 4 %

7o, WiZ hCG-a 1ZFHEILE M HEEIL263.2, 613.0% 0
484.1ng/ml k72 Y, 125 Ti3261.0, 1150.2% 1'760.3
ng/ml &7 Y, PIBSR OFE#IRIL CAM A 8N % b
7c. %72 hCG-p XFEIBLE 10T TAML, 67.7L
24.1, 79.1277.2K% U73.4296.2ng/ml L 72V, #1158
IZH U R L 136.2, 175.4/% (f148.1ng/ml 71, BX
BEBE L, 2ECINb6DENENOEEHEL 25
& (M3, 4, 5), hCG iZRHARMIL & SPERE T =
#RIL & O TZhEh, r=0.89,0.68, hCG-8 i%, 7
=0.90, 0.82L 72V WFHHIEDHEZR L7223, fHEA
RIBMLTIE hCG & 4P LA, 7=0.64, THBIRML
i hCG & 4P L7, 7=0.68, hCG-B L AP L7,
7r=0.65L 72 ) Wh i EOHERD Y, Fofons
NIZBNWTHLINERBD BT LN TE oz,

0. EEHEICEBT 5 3 -HSD, CSCC &

1) HEIF—b+EHAWE3B-HSD, CSCC fHH:

a) 38-HSD i#Ff:

HIEFEIRIZE 1T % incubation Wi, MEELED S
WISFEEREE L MPREAR L ORI, K6 iR Lizin
{TH%. T7bb incubation K304 % TORISIE
EHRETHY, $7-EBEAREL b—EOHBEAEZE L
OTHEIML:, £Z0RARGHEE (Vmax) kb
RO 7-HE AP @ apparent Km 1% 7.2X106M & 7
Bicd, TOFRWHTTERLUTOREE S,

FPHEEICRT DA BERE L 2 b h D
FATwA FEFML, FERIFIZHBL LT, 4$P 0
Km OE# L 20RO Ki L& FhZhsk Tt

hCG hCG-a hCG-3
300  (IU/ml) (ng/ml) (ng/ml)
1,000 I~ 200 \
200
500 —
100
100 - 200
100
| I | | 1 | | | 1 | 1 I 1
8 9 10 11 12 8 9 10 11 12 8 9 10 11 12
weeks of pregnancy
........ maternal peripheral vein, ovarian vein, ~—-—-uterine vein '

M2 JERGIAEARG DL, IR OFE#IRMLIC 3510 5 hCG, hCG-a, hCG-§ i
€ O GE IR E BB R
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hCG hCG-43
(IU/ml) (ng/ml)
£ 300 o 200 ¥ B
g C® ¢ 0o ¢
= = o
ko o e 3
(=" =%
= 200 O @po e 0 B
L [
= o o ]
£ (@):0.89 £ 100F ():0.90
g (0):0.68 = (0):0.82
£ 100 - £ B c® e o
[ ] (@] e O
[ L L ey | | | K
100 200 300 400 100 200 300
(®):ovarian vein, ( Q) :uterine vein
@3 BRI & IR K T E @R & o i) 5 hCG, hCG-§ 8 BE o> $H B
maternal peripheral vein ovarian vein uterine vein
hCG-8 hCG
(ng/ml) (IU/ml)
300 - 600 - (60,54 300 - 600 - (0):0.53 300 [~ 600 (0):0.68
(@):0.43 (®):0.43 (®):0.65
®
200 |- 400 ° 200 - 400 - ® 200 |- 400 ° L
® (o] fe) ©
o ) ®. 2 o
100 |- 200 - o ¥ 5 100 - 200 - e 100 - 200 - &
® PY 0] [ ]
8
8 [ S L ! 7] 8 [ 1
2b 50 200 400 100 200
(0):hCG (®):hCG-3 progesterone (ng/ml)

® 4 FREA M, SRR O E i IRILIC 3 5 progesterone #EE L hCG, hCG-8

WEE L OB

Lz, ZOREEE#E2, M7RLZm TdY, 36
HSD {EM:cxtd 2PEELRIL, estrone (Ei) >4P>
20a-hydroxy-progesterone (20a-OH-44P) > A*-andro-

stendione (4*A) >estradiol-178 (Ez) >17a-hydroxy-

progesterone (17a-OH-44P) DJEL 7227z, E2I D *
NENOHERREZRD 5 &, 4*A DFH T non-compe-
titive pattern ZiR U7z, 2T ICEARE 2% 2 THAL
R L OERRDD O 4P EERE KD ICERE
(n. mole 4*P product/mg protein/min) &, 4P ¥F/N
X BEREOVDY S “WEHIAR L RIERIIRE
DERLRET S ER8OmML THB, T Rb bHER

5P L 1) AP ~DEEHAEIE 20.5~114.5L 72 D [RIHIfRE
DFN (6.9~14.5) DIFF4~8FLARY, £/c 4P
WhNZ & DGR O S IAR1380—59% & 72 D lgic &
i 5FN (T1—33%) LEE_NTRATH Y, £eZz0BEiC
ZBMHERD LA 828% L2 Y DT (538
%) THRTB#HTHo. —F, I bav FIT7HE
28175 3 p-HSD &ML, IEHERT6%, IRifAES6.4L
720 B WIS ET 2 2 L 2R i, 2V TH
BOEBRRICRIT 5 hCG HFinc X 2883, X9 om
{ThB, Tibb hCG HFMDZHE 100 %L LT
SEL7ehS, hCG iz k % 3 8-HSD iEME~DZRITED &



6 (466) t MERGON B AIC BT 5 progesterone 43k BT B 4 AL 24 %4 B
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hCG-8 hCG
(ng/ml) (IU /ml) [
200 - 300 ; (0):0.33 300(400" (0):0.57 300 [ 400 - - (0):0.23
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o o le)
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°]
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1 2 3 4 5 10 20 30 2 4 6 8
(0):hCG (®):hCG-8 pregnenolone (ng/m])
5 BRI, JIH K OF B IR ILIC 35 3 pregnenolone #f  hCG, hCG-p
WEE L o AEB
NAD(+) ®
—_ ~ Vmax -
" | - | £
£ 2 £ 40 £
= = g
= E =
% % ke
2l P 2 vl
& g NAD(T) . §
B B I .
< I e J] ! ; 9 ] I | L | L !
5 10 15 30 60 1 2 3 4 10 20 30

incubation time (min)

[#], protein J% 1% substrate JEEF o

# 2 HIRVIMF Ao 38-HSD &tk (homogenate level) %+ 3 %4 steroid Iz * %

tissue protein (mg)

A°P concent. (x10”°M)
% 6 sEiRmHiFEAEo 38-HSD & (homogenate level) iz[#l4 3 incubation B

apparent Km (Michaelis Constants) & Ki (Inhibitor Constants)

. Km (X10-M) \ -
steroids [ -6
0 lpg | 2pg ’ 3pg | (X10-*M)

4P 729 | 6.92 11.73 | 16.28 9.8

20a-OH-44P 8.22 9.51 12.17 24.66 12.9

17a-OH-44P 8.01 9.08 10.61 ‘ 12.79 23.5

2A 7.50 7.26 8.48 | 9.5 13.2

E1 8.43 10.11 16.10 | 19.24 7.3

Es 7.46 8.32 19.36 ‘ 23.98 21.1
N oz, ation IR 180 3 £ COZN CHMBEAIZRL, *7-8
b) CSCC MEHR 4Amg ETOZRTIIESMICEML, <o

RIT cholesterol 735 AP KN £5P ~DIEHRT,
37°C, Oz2: CO2=95: 5 &M TFIBIF % incubation
R, & VIR EA R & OBRERET 5 &, incub-

8mg XTO TNTHMERNS 22 L% B, %
7c2.5X105dpm @ #C-chol. (2.1n. mole) FIMEDIZ
WeRERDBHL, M4P: 4+0.4%, £5P : 5+0.7%FK

|
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% :non-competitive inhibition pattern

® 7 iEEgMEAo 3 8-HSD itk (homogenate level) (23t ¥ %45 fk steroid Iz
I % apparent Km (Michaelis Constants) & Ki (Inhibitor Constants) @

o
i
2E 100 _ 80
S S
= © > &
S K =] b
£ o 50 S40f_ S
£ L I i
s= \/ | T
[
= L '
= 5 10 15
pregnenolone (x10-¢ M) progesterone (x10-% M)
:corpus luteum in pregnancy,—-—-—- :placenta
----- :corpus luteum in luteal phase
8 IRIEWMAG, BREE TR E
Iz 317 5 pregnenolone #5 progeste-
rone ~® conversion ability, percent
conversion O k#
(4P+45P) : 9+1.2%% 7Y, E7-HRERE (p. mole

product/mg protein/min) i%, 44P:77.1, 457 : 99.4J%
V(4P +45P) : 176.5Tdh 7. —75, hCG HIMT X %
By 55 L {100 Th Y ,hCG it k% CSCCiE
PRz ARSI R 2B, T7/2bb cholesterol 7
5 MP, P BLUV (4P+LP) ~DiEHFEE, hCG

1,000, 100 3 X U81,000IU/flask #MIEFZh 24,170+
44.5, 133+£26.38 T UN157+32.3% &) ©—7 &R L
7z, 72331,000X g pellet Z VB RIEDEFRFZTL €D
BRI ZNEI, 4P : 2%, £5P: 1% LR, $ickn
HaBEIE, 4¢P : 39.8, 45P : 19.9 (p.mole product/mg

protein/min) &7 ¥, hCG 10, 100, 1,000IU/flask ¥
ITIE (4P+LP) IR 2 Eh, 172, 150, 200%
L) (BHERIEE D, Tb b 44P 1 178.5, 150.0,

214.3%, 45P :150, 150, 150% & 72 Y #§hnZ R L7z,

T
100 [ I 1 ]’
5]
%]
]
L
T
o
=
o [=7] =]
= 0 © o0
s + + +
= = it =
2 g E 5
50 |—
0 10 100 1,000

hCG added (IU/flask)

X 9 IEEMMEEo 3 4-HSD &4 (micro-
somal fraction) 2%+ % hCG %#hHE

2) AFAR&FWk3E-HSD, CSCC fEH:

a) 3p3-HSD ik

FEVR— MEBREF—FGT ORI LS, £HE
LT1.0X105dpm @ “C-45P % 7z 4P ~Din#s
1165.0% TH Y, 72100, 1,000IU/flask » hCG &k
IMU7zZ2ERINOR L 720 2 Y, Z ORiEIET
TAEmE B EERDI

b) CSCC i

RIEEICEE & LT “C-chol. # finic 4¢P, £5P ~D
R FhEN, 4P 2 1.8%, 45P :1.8%, inifaElX
FRFEN, 44P : 35.8, 4P :35.8(p. mole product/mg
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200 ( progesterone 200 ( pregnenolone 200 ( progesterone
+ pregnenolone
ﬂ)
1]
3
5
5 - B I~
2 B 1
o
Bt
: + h T
100 ~ 100 100 -
=] (2] (= =l |s| [= IREIRE
- H + H = + + + - H 1 H
=| (5] |5 gl (2] |2 gl =] |8
0 10 100 1,000 0 10 100 1,000 0 10 100 1,000

hCG added (IU /flask)

X 10 fEIRFI#IEKIZ 331 5 cholesterol 72 & progesterone, pregnenolone ~ 0 iz
BT L To CSCC ##: (mitochondrial fraction) 2%+ % hCG BB

100 F

Q
a
1
£
2
(%)
bt
(4]
=9
-
= 2l
|
+H
g wn
45
+
50 |~ o
0 100 1,000

hCG added (IU/flask)
11 ZiEyMstk o 3 p-HSD #HEM:  (slice
level) x4+ % hCG %5

protein/min) & 7207, F7: hCG MDD EEL

121773 4< TH Y, cholesterol 75 44P, £5P R L
O (4P+4P) ~oisfkiz, hCG »10, 100, 1,000
IU/flask #SIEEZHZh 44P : 165+54.5, 206+34.5,
181+47.0%, 45P : 142+6.5, 138+24.5, 182+61.5
%, (4*P+45P) : 157+35.5.0, 177+28.0, 182+53.0
%Ly, WFERLEEML 72,

z =®

FREBMICHE TR 2 IR R AT IR 2 1R & 8
CTHERICAVE U AWEITY 2 Lid, BFEMELR
VIO, JEERIRIL 4P JEEE, & BiCIZEMAM O 4P
REEAF I 2 ORUDIEFER O F I LT E 2 5
Tl rpen, SHFFERVOAHITANLOLE
bivs, UL UBREREOZE2ABEN X, f&ko
AR LVE VRO IC B 1 B EERIENE, BBV
FEPRRUR X 0 IEIROIHI Z L1z 4P O XPEAET O fh
TURNICEEhTwa b0 L Ebhs, T4b 5 Tule-
hinsky® X SRR E &N 17a-OH-4P @ JHE »»
5, ENDMPRED ©— 2 ZIFES ~6 Wich s L L,
Mikhail'®Z &R Ov-V @ 4P JEEEIZBAE HIEDS D
11 38% =2 L2 Y ZOHBMDT 525, Ut-V ozh
X 8BEZPLEIMTALEL TW %, EEHEOHIED
X Ov-V @ MP 725 TNT 45P JEEEIT 55 8 WA b A
LELETE =2 L2, UtV OFE 125805
WL, $IGEICEY Ov-V 2ET 5L L. —F,
Strauss?® |IFIRFAEOEREEZHIEL, 8 ~12Hlc
B1J % 3 8-HSD {EHEEH < ZOHIET L, >WT acid
phosphatase /&M LA+ 2 L L, #EOHEL 4512
HE TOFMED 3 -HSD FHEZFH OO Fh o 4
~8fELRBILERDTNEG,

ECERICEIR 49 = 2 BRI HARRE 725 &
AP BENMET LRE T 5255, 614 HUEOZRT
X, lclzx APO—BEET 2RO ThHETH LA
{, EREMARNPST ~8, 9~11H, 12~168T

¢
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progesterone pregnenolone progesterone
+ pregnenolone
200 - 200 200
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hCG added (IU/flask)

2 12 RS AIz 31 5 cholesterol 2» & progesterone, pregnenolone -~ ®#x
#eicp LT CSCC &t (slice level) iz#t+ % hCG %%

FhE U ie T ENARRES T 5 R 0 4P BrF 4 ik
+5 L, MEOE, B9 ~1LEE TOFNTIIIERES
HKEDDMPHWHRERTHD L ENTNE, L)t
S TR TO life span XS HE O, 5 WIXE
OMORRE LD, B AR HWAE L IEA12E/EZ T
HHHERREIND,

U BRI S R 0 I 234 L OBEIC >\ T,
FO—IZOWTEERE L7223, Z ORI >V Tikis
BHL TR, BFRIZONME MDD HE L
B L BEREME O ORI L, ETIRRE10ERRICE
1} %5 MPV, Ov-V KU Ut-V BT 5 Zh Zho
BEED 5B, 4P, SS5P OFHiE Ov-VTEL Ut-VDZ
NEEEL, (7 HI0EMEOZhCE BFED Z857%
<, H12FEZL WEERICHHZE, £l Ov-V
O P EEIXEIBET HLFIOET KRS 2 Y T0REF
VT %43, Ut-V 02z EILENUEEHET 52 L

Rwle, LEBROTIOHRBIY T2 L, HIRHGED
P PEATIHESEILAIC Y —7 LRV ELR2ECZN L E
IR ESRD ZNE WETHZ L, E5IT 4P OH/W
T AREROZND 3.21pg/Hy, IHIRFEI2EREO T
34.52pg/FE L 72 % L LTz perfusion FEE2O L —E T 5.
L bIFREED 4P FEAEREE, acetate 12D D de
novo synthesis & %\ & cholesterol 7°H 4P Zi%E5
pathway Th 5L &b, ok x MIENAD BT
HMikd 7o) ORED ARREERO Zh L OMICEEDZEER
I LT 32280, Z ORI TIE 3 S-HSDE L T
BIGREEETE AR ICEBI L, 4P ~DiRiksR & 53k
RKLrEd TIPEECRRT LD LEDbIS. FE,

ITIREREE AW EEOERTY, HE 5P LoF
itk 5V 3 8-HSD FEiE, AEEED 5 Vi3 FHiR
BOFNZHLIZAPCEELRZZEVRFEDLALTH
5. TR OIERMPEREDI 7 v V- AGEICBT 5
HE AP @ apparent Km 1% 7.2X10M T v, HfL
R UEAED Y O P EART D LI
20.5~114.5 (n. mole 4*P product/mg protein/min)
L b, AREED1.2~6.3, [RIMEEDE6.9~14.5
W U RIS R D AP PEAR I T HEWZ LT
75, XL HPHIMNCBIT 5 0hY SEEMEBOHE HIA
ZH380%—59%, FIHIIAHED TN ART1%—33%L7%D T
L, MHEERD ERL E72 8 %—28% & 72 5 I RIH
MefED 5 %—38%ICH LB TH 5. Licii > THREME
27 uA Fiz L5HEEDEMEL, Thb EEEH
HEOBMTH Y, MP FUWRERELTHIERFO—
LhBbnl Bbhs, DT CHIEWE LNV cho-
lesterol 235 AP ~DIRERIZB W TIE, €D CSCC
FEEERESR—NERTA AEHNDS 4P, £5P ~D
R Y VB 5L, BREATIE 4P 251.3% & 0.58
%, 4P 9%0.4% L 0.39% L 7Y, ETOERMED
FhFEh, 25.9 £ 11.68 X 07.8 & 7.6(p. mole prod-
uct/mg protein/min) & 7o TW5. —J5, IEIRPIME
FKIZBIT 5 ZNEIETR LI L THY, ERRIIEL
Zn4.4% L 1.8%, 5.7% & 1.8%L 7Y, &R
77.1135.8, 99.4235.8L 720, &bz (44P+4P) T
DFNIE P REEIX33.5L19.4, HEMIHEKT 176.5
L 71.6 &7 0 IR AT 3817 5 CSCC ihtk, #
E+5L MPEAICRT D REEEOFIHED T L
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AP FINZHSOTWBEZ LIZHL L TH B,

— 5, IR AIZ1E hCG 73 luteotropic IZ/EH L, 44P
PEAZRMET B L OWMEDRD 5. 1oL 2 ITIEHR © BRREH
EHTHEHAOHE G hCG #5325 L, 9 AR,
HBWET ~14AHIEREZ » 52929 L & 55 hCGix
TEIRD AL U T35 A 8RN 9 ~12H Tl Pic i S h,
ZD% 6 ~ S EMMABHELHIFT 2L ShTwnae,
BE, MR LOELENC FENAREN 24722 VWhCG &
RERHARAIC B G35 & i 24P K UM 7a-OH-44P P4 EE
X224 LA EARAMIREE & HEF 5 5 L OHFESD, H BV
SYRERIC hCG 5+ % Lifurh 44PysEE 5 Hige
BEL, Z0HEEEZHWS in vitro DFEBRTIE 4P D
EEFPEBRLLEDLOBRE L B 530, FHORBETIX
MPV, Ov-V & Ut-V D ZDFhFh® hCG, hCG-
a, hCG-B {BEEZ 75 &, hCG KU hCG-g Bz D3>
@ compartments TIZIEF—JBEZRL, 44P, £5P L
ILITEE 9 3 T < FBL0E THEAIK <, 120 DA 208
LTW5%, L#rL Ov-VIcHIT % hCG & %\ & hCG-B
& MP HDHVIE LP LI, FOBRERICSLTLL—E
DOFHBED 2, H7HI2LUED 2 T4 4P JEER T
mEE Y, ZhicKLT hCG & hCG-8 L &aET
%72, hCG MILIRFIHIREMEIC BN T 4P pEAI )
5 & ORFBAARILII RO 2372, & 512 hCG-a DYLEE
WRITERMTH Y, £/ hCG-B WEICHRTLEE
ICEL, MREIANEDO TR THLMEL 5 Z Lick
%, HAAIZ hCG-a iF ML hCG-g DFRL A2 clearance
ZIHIL, %7 hCG-g BREhDER L7 &7 — L
AL TZOERZRET 254, SELESET BRT
DI OMRHRT L 2> T L Ehd iz, EED
HIBBEC 2 5 Z D iR EIBIZ SV Tid 4% L IR EHL
HThHb, I TEHFIEESKCRITS 35HSD &
CSCC & miEMEICHT % hCG $hH%, AEVFX—b L
ATARELEZRAWTRE LA, BiEIE hCG D{EHES)
REBOP LA BETOLAMHT 2EmE 2 Y, hCG
753 B-HSD {EMEZEHE T 5 & L iefkoiish & B
Ysv, 3B-HSD B LANEMER T v A Fizk>TH
BiSh3RREME S B Z LISRIRENZ. —F, I by
FUT4EERTARER FWT CSCC iEHICHT 5
hCG %% 21N TiE, hCG 10~1,000IU/flask ¢
FE cholesterol @ 4P, £5P K UN(4P+45P) ~Difin
BB ZNER, 113~170% & 165~206%, 126~133
% & 138~182% F 1120~ 157% & 157 ~182% & 72 Y H4hn
L, ABEEOZRICERTEWEWLZS. Lo T
hCG {2 L5 CSCCicflh b & RHEABIE &R & ZHL
NBR, O LFHIEEED 1P EARER hCG =
cyclic AMP iz X > T#iE+ % Z &, —JF,hCG & cyclic

b MERYIHIEARIC BT B progesterone 43ilhiz B+ 5 BFgE

AREEsE 24 % 4 5

AMP L DAMHD 2T uA FELE X -2 BE—T
HHZEXY, KD hCG & cyclic AMP &3 cho-
lesterol 725 AP ~DHEHICEE L THERT 5 & Dz
—HT 3. Fhbb AiREED 5 W IR #FIC Y
T HFE, LH (hCG)—adenylate cyclase—cyclic
AMP—protein kinase (NADPH)—CSCC—choles-
terol—AP—AP L7 % —D AP pEAKE N BE X
NTRYD, 205 LIEREEIC OV TiL, adenylate
cyclase-cyclic AMP %% intracellular second medi-
ator & LT luteotropic IZEF L, 4¢P PEA Z{iHE+ 5
& D RIRDIZ 303930

Liehs> TLL EOREEERT 5 &, IR
BWTIX MPEAPED THEETH Y, T Lixl)
EEMBEEYE L 725 4P x5 3 f-HSD 0B HMm
AR, 2) BARMROEARSY O SP-MHP
BHESEY, 3) NAMEZ T v A Fic X 2MEDE, +
BOLHED 7 4 — KAy 7 BHEHEY, 4) CSCC
TR R R WV E WA 508, IEIREIB R 02 Tl
REINTHERET 5 hCG 2 k> TZ OFEMELS—EHTh <
NEDDLD LD,

L22L Marsh® (2 X % &, AREHEAETIE hCG 2
cyclic AMP ROt 4P PFEAZHKE LD 5—F, IR
WIEA TIX hCG I & % cyclic AMP @ &hpiz <,
4P OWIMEB ARBREOZHICHLENE S T W
%, EDHIT acetate ZHIBEME L T 5EBRTYL, IR
IR OCAREERICBIT B 2T v A FERIZZDOAF
—UBFE—TH2OTH BIEICBIT S 4P ~DIEHE )
B, Eel#ElTH D703, de novo synthesis L
L2 LbEINTND, FHRIMIHEEICB Y TR
hCG MMz &> T cyclic AMP, 4P X5izit 17a-
OH-4P DM TED A2 30, E 7k hCG
B v e Z—PHEELRND L EN57e), iz A
BEAICEN 525> THIHRIMEE TIREOAR
 hCG iz X > THfMEh300), PRl L 25k
ErBohcboLlEBbhs,

E 4

WK dICHES, HIEYE, HEEEBDboEAER
HmcEE L sMEERTE .

FOEBEICATE ICHIEE, MiERrEEEL-H
WIGA ISR 2 LES. SOHBAT S o2
HERGENT, WEMEREML, LAY, 55 MIENA
B o O EES RN —Mibic#Ee L.

AL OBEE X, WH534E 4 A %30 B A2E BHR AN F
SO S, WMb34E11H §23H 0 AR5 4 ¥l
MHaTEK L.
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The Significance of Progesterone
Secretion by the Corpus Luteum
in Early Pregnancy

Kotaro Kitamura

Department of Obstetrics and Gynecology,
School of Medicine Nihon University
(Director: Prof. Shigeo Takagi)

This investigation was performed to investigate
the dynamics of progesterone (4*P) secretion in
early pregnancy and the effects of human chorio-
nic gonadotropin (hCG) both in vivo and in vitro.
Specimens evaluated were maternal peripheral
venous plasma (MPV), ovarian venous plasma
(Ov-V) from ovaries with corpora lutea and ute-
rine venous plasma (Ut-V). Besides this, the 38-
hydroxysteroid dehydrogenase activity (38-HSD)
and the cholesterol side chain cleavage activity
(CSCC) were evaluated both in homogenated and
sliced specimens of corpora lutea, together with
the effects of hCG on the enzyme activity was
studied.

The results revealed that in early pregnancy,
the 44P levels in Ov-V were higher than in other
specimens and attained a plateau at the 11th week.
after which period, the Ut-V 44P levels showed
a tendency to increase. The hCG and hCG-p pat-
terns showed a peak at the 8th week, and sharply
tended to decrease after the 12th week. On the other
hand, hCG-a increased consistently which became
more pronounced after the 10 th week. No definite
relationships between 4P and hCG levels were
noted.

In corpora lutea of early pregnancy, the appa-
rent Km of 33-HSD was 7.2X10¢M, and the
conversion ability of 4P to 4*P was 20.5-114.5
(n. mole 4P product/mg protein/min), which was
revealed to be higher than that of non-gravid
corpora lutea and of placenta at the same gesta-
tional weeks. The inhibitory effects of endoge-
nous steroids on 33-HSD were as follows: estr-
one > 4P >20a-hydroxy-44P > 44-androstenedione >
estradiol-17 $>17 a-hydroxy-44P. However, this
inhibitory effect of endogenous steroids was rel-
atively lower than in others. Further, hCG ap-
pears to have had no stimulating effects on 3p-
HSD. Conversion of cholesterol to 45P and 44P
in corpora lutea in early pregnancy was 4-5 times
higher in comparison to non-gravid corpora lutea
suggesting the presence of highly active CSCC
in early pregnancy. And in the presence of

hCG 10-1,000IU/flask, this conversion rate enha-
nced to 157%-182%.
These findings indicate that there is the high
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secretion ability of 44P in the corpus luteum of weak inhibitory effects on 35-HSD of endogenous
early pregnancy and this ability peaks at about steroids and the stimulatory effects of increased
the 11th week, suggesting that the presence of high hCG on CSCC.

affinity to substrate 4°P and high enzyme activity (Zf+ : BFnb44E 6 A19H)

of 38-HSD for the conversion, in addition, the
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Clinical Aspects of Primary Amenorrhoea : Analysis
in Cases of 58 Patients.
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BRI, 2PlicE T v T 7 F U fUESE 2 L wic.basal LH level XV 2 T44%53& =5 F b v €V HILEE T
19%B3ME=F F b e EVILETH 27, JEHF17 OHCS, 17KS & 1 o ERAF S Y BIBMEERRETH Y,
EAED 4 H134C Turner FEMERHCE Ehe, WERBIRL A S &, 2ED50%% MG, BENRERN S
Wiz, Whbww3 idiopathic primary amenorrhoea &%z &4 % EF% FOMCITHNICPEINE TR 21T\ 7/17

(41.1%) ZHERICHEIIL 5 b 1 FIEIR, Sz L,

TNHEOZ b, FREMEEAREEOR»LPIFERTEAZ XL TRET 22 Lk, TOMREE

BHRET2 ) A0 bEEBTHLLELOND,

#w 5

JRFEAE 4 B A1 2 OIR KRS b 72 D 7o T IR FRIE
SHERNC R S5 T EREN,

LaLZzR b 0BEDOHICIZE RITERE LTDH
WEORFEO—HETHY, TORICERREBRERLT
W5 Z ERSRR L Rmn

Z 2 TARNZ YR CREER U o RS 4 A R B 58I
ST, ZORRNSWFHERZPOICERL, £
Fh o O CHEIISE R 2 T o e Blic oW TO IO
THREERA TR,

WAL & R

FRFNAT4E 1 A X 0 BEFIS34E12 H % T 7 4E <, #r
B PEIR NS WS TREER U 7 e iEdE A (3
18 TIC AR E —E LR L ol iER]) OBREK

I58HITH Y, T ZoWickT b2 kEE I
» 5 EETIZ0.36% Thol,

IS DEFNICH L TEATOZ L EREEIT 2. I
ft FSH, LH, Prolactin, Ts (Triiodothyronine), T4
(Thyroxin), iX radioimmunoassay & (5—7 1 Y b —
7 KK) THlEL, R+ 170HCS, 17KS 1B, *
PRI C24RERIR & FlV THIGE L7e, % Offe T DEEH]
123 U CYea Rt 247720, —ERDER] Tlk gestagen
test, estrogen-progesteron test, LH-RH 35 X ' TRH
EFT AN, Mrvakg X-P, FHRE XPr Lok
REIUTOZLL ThHolk.

1) WLt

LURA~DOPBHERIMIH 1 DL { TH Y 18~21
WMTZDTHRENSVDE, BFTE TH L O%ZL
29.3%IH BB, Tt h A AMIES S DR EE
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AGE DISTRIBUTION

[ 1 Age distribution at initial visit in
patients with primary amenorrhoea

% 1 Response to GESTAGEN test in patients
with primary amenorroea

10 cases ( 25%
3 cases ( 7.5%)
27 cases (67.5%)

No responce group
I grade amenorrhoea
I grade amenorrhoea

Lbhd, ERFEBLYAZ2E, WHICH L IREES
5 e b, XImERTH BRI 2 MICFEEL T
Vol

2) HIVECARRR

F—HN3Iv30mg FRICEDBFAF—F VT AME
LU estrogen-progesterone Efi7T A M&, [EPAgHR
OB BRENEEELE T DI Z R 7408 i
17 U7z, FESIEE LR Ledsl0f (25%) (ZIESURT
FoErhkdE ARk L WS, 34 (7.5%) 235 1 EER
%, PV 27l (67.5%) PEIEEFRETH O,

3) IfuH FSH, LH, Prolactin O&hE

Mz comd FSH, LH Offi% 2nd IRP HMG T
FH L T5miu/ml LT EE=F K b e v rifE FSH
25miu/ml, LH 15miu/ml PhEZ@E =) F b e £V MfE
L+%& FSH 13.8%, LH 18.9% &=+ F hr '
ffET, FSH 53.4%, LH 44.8% B &=+ Khutv
METH2, MHFF 77 FiEH20TLLTHY,
2floE T v T 7 FUIENFIELT.

4) REH170HCS, 17KS B X UUH Ts, Ts

fmH Ts i ABIREFTR, 1425 ERESLIETh
T RFNDSB LV Ty BETEFIRICA> T, R
117 OHCS i3 3 4, 17KS i% 4 FIAMEAER R LTchs,
ETH—FEFERICABLOTHY, 1Hl0 LA
RIS ERERETh o (K3).

5) JRABISIR

P 58I oW T DIREBISEE & AEL b OSICHE
SThiFl, FOERIFR2ITT Lz, 58fhgtafhR
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Wz,

6) ikt

SNz E T o, K3IWWRT T L {46XY
ThotcllE bEte L 206 (34.5%) ICYEAFHIRE
Ba b, 46X0 ZHlsE LT mosaic °46Xx 2 ED
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# 2 Classification of primary amenorrhoea

Chromosomally incompetency
Central disturbance
Anomaly of sexual differentiation

16(27.6%)
10(17.2%)
8(14.2%)

Gonadal dysgenesis 7(12.1%)

Delayed puberty 5( 8.6%)

Adrenogenital syndrome 2( 3.4%)

Uterine refractory 5( 8.6%

Others 5( 8.6%)
Total 58

H RIE <86

# 3 Chromosomal analysis in patients
with primary amenorrhoea

45X0
45X0/46XX
45X0/46XY
47XXX/46XX
46Xx

46XY

46XX

7 cases
5 cases
1 cases
1 cases
2 cases
4 cases*
38 cases

24 %4 5

* anomalies of sexual differentiation
Testicular feminization 3cases
Male hermaphroditismus lcases

# 4 Clinical findings in patients with Turner’s syndrome

Patient, Age, Bone-age, gest. test, giitght/We- Karyotype I(E{u};?l%l %g/ml)
1. 26 adult I 143/40 45X/46XX | 4.4 1.7 5.0
2. 19 15-16 I 140/41.5 45X i 51. 9.
o 18 adult I 143/47 45X /46XX 16.8 .35, 7.
4. 23 14-15 i 139/40.5 45X/46XX 8.8 26.7 —
5. 18 adult | I 150/51 45X /46XX 6.2 5.6 48.
6. 18 13.5 I 138/35 45X | 6L, 3% —
7 17 12-13 I 138/35 46Xx 2.4 44. 13
8. 20 = i 139/ 45X/46XX 48. 12 —
9. 28 e o 149/41 45X 177 53.9 5.

10. 22 —_ o | 136/40 45X . 166. 34.9 —
1T, 16 = I 133/45 45X 28. 47.5 —

OHEZFRAICELD TRLUE,

7) LH-RH 3XU TRH ##5F 2 b

AR EARA MBS R X OURBE, e A
Bl LB, Wbiw3 idiopathic primary ameno-
rrhoea &#Fx 515 15 4)ic->T LR-RH 100y AFF
KEBTFRhrnbro @ik (K4), 8 & U TRH
500y BHiC k27 nT 7 F L OWE (K5) &5 L.

LH-RH #Afif7 A b Tik 34173 high-good response
THIREEERZ R L, 3 4i% low-poor response CF
EAREEAE R LR D BHKTHRER CH o/, TRH
A7 A N TiX 242 high poor response G, Wb
STEERERLEZ SNBEARF—VERLEN, 0
26 bvagg X-P BEUCT 2% v VCRE RS
DT, XHAHHWLHRONR P72, 1 HITHERERN
BERC Y o VY VEIRL B Sz,

8) HEINFEREHFlIcONWT

FEIZ EFE o idiopathic primary amenorrhoea #f L%
A 5N 51451 & FOICHEIRFE R 2 A L 721761l > v T
Clomid (150mg), HMG-HCG Iz * % BEIREER & 47>

7c. fiH LH-level 1V # 3 L K=+ Fhu Ui 7
#], IEZF F b u €106 TH o7, Clomid 12K
LB 2l Y, 55 LEIDMERE Lie (RORERICT
LeE)

HMG-HCG $REEICHUS LEEIR % 1 EIBL LRz d »
X5HThHor,

9) HEIREFlicoNWT

LEREOEEFIRUTOZLL TH 5,

=6 I 225 151em 56ke

BEIGER IS X OVRIRHE : f584 _& &L,

BURIE : EFMICOCHEOENE A LD, 195
O THEMWDFEN A < FEET estrogen-progesterone
DEFTARRERD D, 0BT~ FEROTREET
RAfE Z ¥ TW e, 215 CREIE L 7= 23 DASiei 1 454
BRED E EHRE L TWehS, 228 (BF484E9 A) ¥
HaexzB L., FRA¥—F 25X T spotting BH5
U, estrogen-progesteron 7 2 G MBS H o
7z. fiH e FSH 21, LH 12miu/ml TH Y RH170HCS
5.9, 17KS 7.1mg/day T Y Yok s3Hr T1I46XX T
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LH-RH (1009 1.V LH-RH (1009 L.V
miu /ml FSH
200 -
150
100
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—’r:—?><—r;-{-"|’ 2 /] el ' i n ™ -~
0 15 30 45 60 120 0 15 30 45 60 120
MINUTES MINUTES

4 Serum FSH and LH response after LH-RH administration in primary
amenorrhoea except for organic or genetic disorders

Bole, Wy TR 30T o0 n Clomid 150

TRH(5007) L.V mg fRF CHEURFER TR, WEFN494E 2 A10A & fis A

ne/ml g BELTIERL, ZOBREROBEERZEVIIA2H
WCIEES KL,

£ =

ERTIRWTRAIT L IR EOFEE P EbNT
BV, BEFIOEICIZESI4.TETH D), BEs24E
IR o TV 5,

ZO X H RRIT TR R8ERIC e o T B
DEE LI b D& JRFHMER AR L EFEL TV H D9,
¥ 72 1 B0 B0 BigFsg T2 O%EER 08 A RER b
AT FBEEARLE LTE ) Horbho2od 5,
ZDRFEME AROFE T REY X, 2 kBHE
D0.39% TH D, SEDHNHIMD0.34% & 1 ZIFRIRT
50 - Hole,

FREREEAROMBER L LE 9 N X BRIAEY
(delayed puberty) %, IFRizIBW THBEIEE AfRicH
T 2AHEOREVEEL LTERETRELDOLED
nas,

150

100 -

I | [ |
0 15 30 45 60 120 ‘
JRFEME AR AR ORISR A g L 132 DFE D 2
MINUTES

. BYRIpD T L, TATAED, BED, JIEYL 0%

[ 5 Serum prolactin response after TRH Eraes - = -
administration in primary amenorr- HILRE N TS, AROHARSEORNT LA LN,
hoea XFEPN & ZFEETH D035 B (8.6%) 12H b,
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Wk TH D LONR 2 /MA SNz, T 0 LIRHICEER
BERPBMCEELTWAZ L&) »pibes, Thickt
U T R4 A8 T I iR I R TR I & %
B DPRLND,

SEIDEBFIDMFT Vb B HIEEL Z 2 b
1217.2% TH 5 DT LT, 41.8%IXBEW, BHEH
BEEOHITH Y, kb PRI BIFRE~ & 5 il
FEAEERBRWEEZ BN TE R, Lrb Z0KRES
PE2EEARTHY, b CHRRICIERT2ER L
EAB. TIbOBREN, BFEMRERE RV RHEoHh
T, Whbw5 idiopathic primary amenorrhoea® @
ICPEIRE C >\ TR HI b & X h TR Y, &
Te—]D ¥ —F —iEFER e £ OBEHEERT 2 b o6
b, IR, ST HEOB5Z L RREShTEY,
iz DIEFIOMRFHITFIC R ENERETHA 5, i
L TR =) F b e € JlES LH-RH, TRH 7
A Mg EDBBRBTRVESL L 51RY, EEHTHD
DR HfE O & 2VERY, ERIR LU gonadal
dysgenesis 72 ¥ % [\ 728 % idiopathic primary am-
enorrhoea® & LTHBELRFTL BB L 9Ich>TET
w5,

SREIZD X 57%Wbw5 idiopathic primary amen-
orrhoea & #x L5156 ic>\WT» LH-RH X b
PohBEEAITRLIZT L, 54k low-poor res-
ponse O TFHEMAEREERZ/RL, 54iF high-good res-
ponse DYIEEEEAZ IR L, 7Y 1X low or normal-good
response DR TEMEFEERE RLTWE, ZhbD
ERID S LR L B2 bR B13H L, #—F —IEER
D 4 FIFLITENC BEIRFE T & %4 722 Clomid (150mg)
TRISLICBIR 2415 Y 5 B 1HIRENR « Sifticnieo
.

D Z Y126z 2T HMG-HCG # fivs T OPEIIFESR
EfToT, Hb 4flic L EIDOFRICEII LA, SEIEG]
A 6Nepnol. ZOHRIZE ¥ —F —fEFERE T mo-
saic THh 2% 5 OEH No.5 BA>TWS, 4SEFE4
IORL7EWb Y5 ¥ —F —EBREICAD LDIINEE T
1%, A7 gonadal dysgenesis & f£72\y, HE v
FIZiE = b e CVEET, =X br S UEHED hypo-
gonadotropic hypogonadism O JE{H T FKE ShTw
5, LPLEADEFL, 4, 507 < XO mosaic
DHEAECFINES TIEE LRy —RA A bh, Thb
O XPEIFATREGI S 5 5 5. Bahner & (1960)8 @
HEARRRIIFIOMELE, = D X 5 R R Bk o His
LY R FIREGI 2 51 E H L THImMICFR 21T 2T
WEHHERZ BN S, Rosenfeld? (1041 D JFas14:4a B
iz Clomid W CHHIRFER 21740V, & TEKRL

JRFEMEAR A 1R 0 R BT

AREREE 24 %4 5

EHELID, HERLO Z44ic=F F e o ktks
ToOTRFIcHEIIE B2 &%, 5% 3 FIOITIEG & 5k
LTW%. X46XO0 D & —F —fEBFRE T FABII A3 5
DONBZHILH D, BMICHEREITR OTHEINS 57
HBMEEH 2 THS 5. EEI King!® 51321 550 iy
88— —SEEREOIEE « SPHIZHEL TS, L
LReyes® HH DTS X 9T, TihbDFIMEEH
REFTHHETL UVERL TOREESHEORN X
DOTHEWILAEREENTEY, Zhidfizobon
RERPBNZILERBRL TS LD LB LbRL, 15
DRBERELTERTRETHA Y, (AT =
T 7 F U OEFEATREICRBIT AEEY S EE Shooh
B0, SEIOREFFICIX 2 O/ v T 7 F U EE#E
BRLk Zo2461Z: bicdl-oWwiiFEEYS, TRH
A bH%D &7 wF 7 F % high-poor response
type T—RTEMKREELEDLETN, CT ZOMolH
ARERRN TREF AR LDk, TOES S
7 F v ME & M AR L hOBREE TN E
5 %, B TIIAHTS Y microadenoma DFEER
ZHT, b 5L follow up TAUERDZ LBLbA
5.

b

iE 7 HERICE8HIO MM ARE R L 20T, %
DEFERIG DN 24T Thiz, $I50%ITHIER, #RER
REEZFL TV, E2IhbD b0k, idi-
opathic primary amenorrhoea &# % &% JER %
DM LTBNC BB IS BEIRE R 21T > T 5 4 (29.4%) i<
FRICHEIL, 1HORESHFIZERL., Zhbo
T & XD M AR OB M cIRc BT 5 %
DR P e, flix ONGWFH, BIEFEREC
£ T, PEIPARETTREMIZ KBIL CTRET 5 Z 243, IR
R AROIBIFEOHRHO L2 b ERERZLT
bHHLEZBND,

ARXOEFTHEIAE ARTEEEHEES GER) B
WTRRL. REEIWCHBH 2 72 v ERE
B, REEHEWRECELRICZLET. MHRELH
B & E# o LET.
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Clinical Aspects of Primary Amenor-
rhoea : Analysis in Cases of
58 Patients

Yoshiaki Sato, Jinichi Hanaoka,
Takao Ishiguro, Hiroyoshi Ogawa
and Kosei Tottori

Department of Obstetrics and Gynecology,
School of Medicine, NIIGATA University
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Between January 1972 and December 1978, 58
patietns with primary amenorrhoea have visited
to our clinic. In all cases, assaies of serum FSH,
LH, prolactin, triiodothyronin (Ts), thyroxin (T4),
urinary 17 OHCS and 17 KS were made by radio-
immunoassay or chromatograpic method. Chro-
mosomal analysis was also made in all cases.
Treatment with Olomid and/or HMG had been
given to 17 women who had been thought to be
a idiopathic primary amenorrhoea.

The results as follows.

1. The age-distribution of these patients ranged
mainly from 18-21 years with an average of
21.4 years.

2. A pathogenetic analysis of 58 patients with
primary amenorrhoea showed that half of
those patients had the genetic or organic
disorders.

3. When expressed in terms of serum basal
LH level, 449% of patients belonged to the
hypergonadotropic group and 19% to the
hypogonadotropic group.

4. Some patients who had no organic, genetic
and gonadal dysgenesis were given a trial of
ovulation induction with Olomid or HMG-
HCG therapy. Seven of the 17 cases (41.1%)
were successful in ovulation induction, and
only one case succeeded to pregnancy and
term delivery.

5. Hyperprolactinemias were observed in 2 cases
and they had a high-poor response in prolactin
levels with the TRH stimulation test. But,
there are still many points to be clarified as
to the hyperprolactinemia upon the primary
amenorrhoea.

(S2A) : BAFIS4E4 A 9 H)
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Ethynodiol diacetate-ethinylestradiol
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Studies on Ethynodiol Diacetate-Ethinylestradiol

Combination Method for oral Contraception
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Seiichiro FUJIMOTO Kihyoe ICINOE

Department of Obstetrics and Gyneoclogy, School of
Medicine, Hokkaido University, Sapporo,

&= 2 bw s fb& HAyE LTHI% S 7z SC-11800 EE (ethynodiol diacetate 1 mg & ethinylestradiol
0.05mg) DEHBEICET 2 B E WSS 5. BHEE Y Lo lHR 23012 %% & L, Pincus F3t
CHEVJARISE S B bAKIZ 1 H 15221 BRI Ule. REERIE3 598, 1 AP A FEHI%0%26. 011 <
b5, BHEROEREGILAR L, 100%OBHEHE ThH o7z, AHFRATOMERMICE LT, Mgk
D HZ32.920.7 (M£SD) H, HMufkH%ix4.021.0 (M+SD) AT, Wih bEEH X 0k 7.
RN LA X VWD T 2105 % 2 ote, IRFIFI8~0EMIOB R CTHifT L= TEG, 5 X OWINR <R
EROZLOR LG ot BERE LTI BBRGE, (AEEM, 35 X ORRIH LS il £ 5o 7
BRRRE R CIR R E R LIclid e dvote, PhEOfERS bR AT CRRABER L E2 bh s,

REFBEHTEAID 1 > TH Y, Estrogen OFEZ HiGLE L
TeEITH D, AANE 182 Progestin & LT eth-
ynodiol diacetate 1mg, Estrogen & LT ethinyles-
tradiol 0.05mg ZHHF LTS, ZDA&HIE AW TR
HBHEIC B 5 B R EBR 2T R WET O MR 2 50 T

##

il

SR, FE, IRAVE SR ARE R L A
OBTHAREFRDRETRT L0, BEETEH
i, HEREEE, ARRER Y, ZoRECEN T&

&, UPRCROBEERTNE 2 b2 IR ARHERICET < T DAEDOKRE & W5,
TV, Ll, BAEFRIVECHOEEREORWE

e UTRAED A I L 2> T3, Inman et B % 7 i
alP 3K, PRV CENC X B AREE O R I WA

Estrogen @ 1 HH&E°0.075mg LA E 0 #k, JifakL
& VA TI20.05mg BATF D Estrogen &N LD L WA
KRV EERELTWS, LISk, ik, JfasL ey
HOE= R b e A bzt RoT 58 L hoTns, &
EIRLFE AR A AR RIRHR A S X U= b B — LR
Stk X D HEEZF THER L7z SC-11800 EE ANTIES

WA 2 A U CARBE PSR ABISIOR 2 3 T 4R R 23 ~ 42
o (F3331.65%) O HREIEREERAZMI 2% 5L L
7o (F-1). BT IERRAAMIENE598, 1 AR
MEHEE26.0TH 5, BEAGIFA 23 Fh 22 filiciT
B, SBENRD Y, FHERERIS.2+1.3 (£SD),
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1 @) | G-3 P2 | 25 13 | HMOROT (40) | G-3 P-2 i 29
2 | (87) | G-5 P-3 . 28 ‘ 14 | BO {80 (36) | G-5 P-2 | 29
3 | @) | G3 P3| 2 |15 |#0 RO ()| G4 P-3 !
4 (30) | G-3 P-2 i 24 16 | #O 1O (30) | G4 P-2 29
5 @2) | G2 P-2| 29 17 | MOBO®I (87 | G-3 P-2 | 27
6 (33) | G-3 P-2 24 | 18 | OLOIT 42) | G5 P2 | 25
7 36) G5 P3| 23 19 | %0 #O (36) | G-2 P-2| 29
8 40) G2 p-2 21 20 | #O HO (35) | G-5 P-3 | 29
9 (3) | G2 P2 | 25 21 | O WO (39) | G4 P-2 29
10 35 | G-0 P-0| 18 || 22 | 0O O (33) | G3 P-3 30
11 32 | G3 P2| 24 | 23 |®HO WO @) | G4 P-2| 23
12 @) | G-1 P-1| 25 ‘ !
I #HFE DL 5 Er AR RIS T 1
Pincus FRICHEv, FRELTHEFMES ARE [ e e 2R ]

Y21 A SC-11800 EE % IR S ¥ic, WEHA G
7 HREOKER, RASHE, REoBEESEVELE,
m HREHEE

AR E18~30E @ WA T, AR, HEEARR
(BBT) Iz X H8EIRMEILIE, her A=A 7T A
(TEG), 7w hu v E VIR X % MmikkERRE SC-
11800 EE HRAIR oWHEM M, sREIMf, Hk2, i
WA, FESRERE, EHERECREEINZ . Rk M1 Rk
SC-11800 EE JRARFOISLESR, FEEER, RllA
IR, MHEREORIEAIC OV TSR LT,

: A2 S TRBEARSE

B #

I BEERNAR

s A 230 598 AR IR L 72 b D 1 H b e a0
fo. B> TREEAIFIF100% TH 27,

O JEREAE

SC-11800 EE RAiEs® BBT okl 2 flz K-1,
H-21c7 L Th 5. M-1n 2k &, FHOIRABRER
PHAREN ERL, EEHMLORE L ICKET 5 RA
A1, 207 L ARRE—ERZRT L0 TH, B 0.8mm (+SD) Th-ot. BB, [FKETHT rbr
T OMRERE L REORERD 2l Tho7Te. AAIRA VY VBRI OFE1216.225.9 (£SD) ThH Ok,

2 IR R

o BBT 0AEIRHEDICE>7. SC-11800 EE M IV {HRH L

o> & A BRI o —AEtE ER & R L7 AL AR 2o S A231H 200, 3E 530 EHlC oW THRE L 7e,

7z, (1) V4R fLoA4E < 530/F#IHF 5225 (R 1 JE3)
I TEG BXUV7m b v EVEHH SRR 2 SR Lizas, 3 410 7 JEHIC R s

SC-1180 EE JRfF 518~ 30AMH kAT TEG Ol x/ppole, HBHMAREE L 2»27 3H0 5 b, JE
EENRE 2R Lic b0k Ll bapof, 23F0FE #15 1% SC-11800 EE FRHBHAR 2 FHIH, AEHFILLE22/H
TIIEERER (1) 2310.3+0.257 (£SD), MR (k) HE 0% 1 AHICRB bhvizpoled’, £ OREITAH
#35.2+0.84y (£SD), B X UBAKIRIE (ma) 2352.5+ Th b, MRA0EHE A UIBREIRL, EIR2 7 A
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7o b DIZ206 174 (85.0%) T, JEHIEKTIE 522 EH
45153 (86.4%) Tho'z,
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SC-11800 EE Az Ffi A23f5)ic [ i, 0 A5 4 23 e 78 ©
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IR D AN 7o, HRIf U 72 JE 35 P 26 35 e AL g
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4 n 1 23 34 [ 17 | 12
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&7 M ‘ P . T B e o7z,
. B (%) (%) (%) VI BRPRREERRAR
0 3 17 EHIORBERBIC OV TIHES ITRELTH 5,
204 (15.0) (85.0) (1) MRS X OFERERE  AFORAN®ICS
52274 1 70 451 WOHREBCEREEZ R LA 1L D2
- (0.2) (13.4) (86.4) Te, 23FIDTHMEE K 6 IR L Th 51V ShoBREIC

TATIESRP % 520 7o ERI19E 5 SRR R fL 25
ot

(2) R A B X OB O A : # 2
Tk LD TRLTHS, SC-11800 EE AR L D 5B H I
k2~4 BRICEPLTWS, FFT5L2.9+0.7 (£
SD) HTIZIES BRICBE TW3, MBHMOEER
ik 3 ~6 HIE (4.0+1.0, M=SD) THKTEHRE
DEELED Y Inholz,

(8) SC-11800EE Ik FARii#4 T Dkt A $xn 21k « BRA
HIRIT BT 5 BROFEGE B 3 MR © & 7z 522 Afllic -
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3238 (45.6%), 4k L7 A% N5282 (44.4%), B
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% 6 RN EKRER
S e | oo B % L
\RBCx104| WBC | Hi(%) | Hb(%) | TTT | TC | GOT | GPT | Alp
mom w | 479 | 590 | 37.2 81.0 1.83 | 165.1 | 20.5 15.2 4.61
i +40.1 +1430 ‘ +2.0 *+7.2 +1.13 +28.8 , +5:5 +7.4 *178
i 404.5 5850 36.9 | 74.1 1.07 167.0 239 18.5 8.3
+47.7 #1330 /A | l 2 +0.68 +83.3 6.3 +9.2 +2.68
M+SD
#7 B EH iz Estrogen (KR DM « JIEER LT U AIE L TERE
T T SN7OB SCIS0EE Th s, bhbhOEKER
RV TIRIMREDRIEE A7 b Dixid, SHIHA
Bls, WEEE, WREEE GlaL. 7] B & Rz 1ol b o Te, KRS8~ 30RO
BREH 2L 8.7 S THifTL7e TEG OWEE, BLUOF R he o
e 5(21.7) B e ’
% @ 2( 8.7) FHCBE 2R LIcliEe <, Z0IEHICE 5 MBRELSE
B 20 8.7) BT o BBEREVLOEELD, KT, Bz bu sy
i S8, fEU PR AR 5 B A & 725, 13
B bR 1( 4.4) FEF OO BT D 1,513 A (BJEHI15,778) 1wxhd
WO F(13.1) BERRILE & & o cbBREICB T B EEY Tk, HE
HifiFsk £ o HEIE3.7+1.0H, HEA%i34.2+1.3

o [ H 6(30.0)

Flix e oz,

£ &

BIER 23 e < BEAEZNE 23 100 % TH 5 T L A3 BT
Wiz L D TOMERMT H 5. KT Ovulen-50,
Demulen D4 Tififliah TW5 23, SC-11800 EE
DEHEZRIZ S E Db Ok & [k 100 % TH >
et #ESH TS, SC-11800EE iR 5 37#% N BHESE
D BTN 2 fh D BEFHE & e U734, Goldzieher®
PDRET D L ARERHL 2ICER TV S, biEIC
PO T L ERARFENSWEBLDOER T 100 % D
BEHREFRELTNDY, 2T, RABEEO K
REAENER S 5 L E2 RS, BABERIOR
HERICL 2 #2515 BIRMBED FBEPHE &
nsm, X5z, AR Inman et al? 2SI - RS
WV VHENT XA IMARSE O FEERSEEE 133K © Estrogen
1 HREICEERTSZ 285 L TLSE, Z &ic Estro-
gen IC X BREIEANER SN TE ., &b ICRRABESE
% 8 H AR L7217 Ol N i ERHRIEE IR D FZEIC
IEBNEEORELREENTNED, 20 X 5 i
Estrogen 12 X 3EWERORETH Oz, HEEFK
AT EAIT1969EICEE « PR T L HIDMITIC
HicoTIEEH SN D Estrogen @ 1 HEA30.05mg LA
ToEANELETB LI BE L. 20X REET

HEHELTW 3. SREIO bbb ORI TIEETE 232.9
+0.7 (M=£SD) H THBHFEREZD A BT EHT 5
iz Y, #%EZ4.0+1.0 (M+SD) A THEBEAK
CIZER R poTe, Ebic, HRFRABORRIH L
el U734, SC-11800EE ARF#IC BV CEHET
[ bhvie (FF 3). Ethynodiol diacetate 0.5mg
& mestranol 0.1mg #&FT5 SC-11800 o FI#EEk
B LCEEO S ORE L RIE—ET 5, K ATRL
TH 5 X IBRIMEDI L 27X fEH & 3B < T
% X 9ICAH|D ethinylestradiol DV estrogenicity
LD TEABEOEHEDOZDTH S ). IRAKOHEER
MOE D b RIS E, FANIENZHOIERE VR 5.
FRIRRAERE DN T SC-11800 EE H &L iF¥ &
E2 bNBOIFBIETHS. 7y eV B ER
IZBW T progesterone, BI VAR T v X AT v TH
% ethynodiol diacetate ¥ X 1" methylestrenolone
IR R 52 5 L0 BERDH B, & b I,
methyltestosterone % 14ELL EARA L7z 52 51+ 1941z
RN, BLUOFA*x VICAEERD 2L 0®
BELRIhTWS, ZofRicPst &b 33, I
FvE VA IR LTc A — Btk o T REREE 2 IR
\j—é & @?&%ﬁ;g](\lo,li?-ﬂ”'
bhbh O T SC-11800 EE Rl f B HIFF
b0tz hs, L LedoARRE ST 2B L5
THFHEE% check TA0ERH D, SRIDEEKERD
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Sfudies on Ethynodiol Diacetate-
Ethinylestradiol Combination
Method for oral Contraception

Toshinobu Tanaka, Hiroshi Kawahigashi,
Seiichiro Fujimoto and Kihyoe Ichinoe

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

This report concerns to the data on the clinical
use of the low dose estrogens pill, SC-11800EE
(a pill of ethynodiol diacetate 1 mg with ethin-
ylestradiol 0.05mg) as a oral contraception in
23 women for a total of 598 cycles. SC-11800EE
was taken once a day from the 5th to the 25th
of the menstral cycle according to the Pincus’s
rule.

It was administered for a total of 598 cycles
and average of 26.0 cycles a woman. There has
not been a single unexpected pregnancy during
administration.

As regards withdrawal bleeding during trea-
tment, the onset and duration of bleeding were
shortened to 2.9+0.7 (M=*SD), 4.0+1.0 (M=*
SD) days respectively as compared with those
of before administered. Quantity of menstrual
flow in most cases underwent diminution as
compared with that of before treatment.
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There is no case with abnormal finding in
TEG-test and vaginal smear test up to 18-30
cycles after administered.

Gastro-intestinal symptoms, increase of body
weight and breakthrough bleeding occurred in
relatively high incidence of the side effects.

(487) 27

In laboratory test, there was no case with
abnomal finding during treatment.
As the result, SC-11800EE is a useful as a oral

contraceptive pill.

(B4 : FEFN544: 4 H20R)



BEATEZME
24 H4B 1979

PESREE B #1435 Paemarin test &t
Premarin B OEEKRBERICONWT

Effect of Conjugated Estrogen administration

for infertile women

R R+ mbeEm AR (Bik : EIIEMm)

+ H )

o OB % W

Isao TSUCHIDA Hiroaki TAKAHASHI

i 5
Toru KAZINO

#F O 1E

Tadashi NOGUCHI

Department of Obstetrics and Gynecology,
Nagaoka Red Cross Hospital

41t Kuppermann %0 =% 0 HikEE 125+ % Premarin (A= b e FY) BE0BERERE
EfTol, HICHBEELEL L, 6 FERIC >\ Ciith LH, FSH ORISR @E+ 5, Z DA Pre-
marin BH5REEBURTRALE, FEHRTRE, BEETEEHICH L, #ic Hihner test Rz kL
BEATTH, UPIOEIRFIN RSN, 0%, BREMEIEGICERIC, Z0OMh0Iic 2 B m
HLH, FSH ZRE L, ZnF CURTHRREHICH L TEM L LHRH test OFEE L Wi L
Tc. Premarin 20mg HEBGEIRIIGIT, 6 EHIIBGFIEIET, 5EPIIKEGERCH o7, BE5H
HHEIRGI 3 BIOFRED R & M7 R EHIEIRG I3 FREIRZRW B 4307, i Premarin NIREEEIZ kY
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Effect of Conjugated Estrogen
Administration for infertile
Women

Isao Tsuchida, Hiroaki Takahashi,
Toru Kazino and Tadashi Noguchi

Department of Obstetrics and Gynecology,
Nagaoka Red Cross Hospital

Studies by Kuppermann et al and Miyake et
al on conjugated estrogens administered to
amenorrheal patients were followed up.

In principle, basal body tempereture was the
first cosideration in this stud However, this
report attempts to describe the results of mea-
surements of serum LH and FSH in 6 cases.

In addition, when conjugated estrogens was
administered intravenously to women with luteal
insufficiency, cervical mucus insufficiency and/or
functional infertility, especially at the time of

Hithner test, 11 cases conceived.

As such, conjugated estrogens was administered
to 10 cases of dysmenorrhea and 20 other cases,
and LH and FSH were determined at regular
intervals in the former cases and after 2 hours
in the later cases.

The results thus obtained were compared with
those of LH and FSH tests conducted at our
department for dysmenorrheal cases in the past.

Of 11 cases who conceived after inravenous
administration of conjugated estrogens 20 mg, 6
were found pregnant during the cycle of admin-
istration, and the remaining 5 cases became
pregnant in the next cycle.

Of those who conceived in the cycle of trea-
tment, abortion occurred in 3 cases, but it did
not occur in those who became pregnant during
cycle succeeding to the treatment.

In addition, this report presented 4 cases that
became pregnant as a result of the oral admin-
istration of conjugated estrogens and also 3 cases
of pregnacy induced by another estrogenic pre-
paration.

In conclusion, the authors of this report in-
dicated that the administration of conjugated
estrogens was adequate and the preparation
exhibited its effectiveness against amenorrhea,
luteal insufficiency, cervical mucus insufficiency
and functional infertility.
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EFFECTS OF CLOMIPHENE CITRATE IN
MALE HYPOFERTILITY

Teruhiko TAMAYA, Yousuke OHONO and Hiroji OKADA
Department of Obstetrics and Gynecology, Kyoto Prefectural University
of Medicine, Kyoto 602, Japan

Abstract: The oligospermic patient was segregated into 3 groups from the sperm
density of the first fraction of split ejaculate (2 exceptions), and the clinical response
to clomiphene citrate (one 50 mg tablet/2 days continuously) treatment was compaired.
In five (31%) out of 16 (the initial density<£10X10°%ml) sperm density became equal
to or over 20x10%/ml, in nine (64%) out of 14 (25X10°/ml=initial sperm density >
10X 10°/ml), sperm density became to the twice of the density at presentation and in
five (63%) out of 8 (40x10°%/ml>initial sperm density>25x10%/ml), sperm density
became equal to or over 50x10°%ml. Overall fifty percent of selected hypofertile men
were clinically responsive to clomiphene citrate. Serum levels of FSH, LH and pro-
lactin at presentation were in the normal range and the serum FSH and LH level
seemed to increase after 3 month of treatment in the determined cases. In two hy-
pospermic males, clomiphene treatment seemed to increase the semen volume. The
outcome of sperm density after withdrawn treatment was either maintaining or decre-

asing the effects.

Introduction

Clomiphene citrate is thought to displace
estrogens at hypothalamic receptors and thus
to interfere with the normal negative feed-
back of sex steroids, resulting in increased
secretion of gonadotropin-releasing factor and
subsequently in increased gonadotropin re-
lease.

The agent has been used for the induc-
tion of ovulation in women and for the treat-
ment of oligospermia in men. It has been
reported by many authors that clomiphene
citrate produced widely ranged responses,
since it was first used for oligozoospermia®’.
Recent review indicated that men with pre-
germinal hypofertility responded to clomi-
phene treatment with improved quality of
the ejaculate and an increased rate of con-

ception®.
Hyperprolactinemia in some men may be
related with hypofertility®*7. Estrogens

are known to be physiological regulators of
the synthesis and release of prolactin. Clomi-

phene citrate as an antiestrogen would there-
fore influence serum prolactin level. We
evaluated the clinical significant response of
clomiphene citrate treatment for oligospermia
and the serum polypeptide hormone levels
of oligospermic patients and the effects of
the agent on the serum. The sperm density
was examined in the first portion of the
split ejaculate, whereas the initial portion
of the semen contains the greater extent of
the spermatozoa than either the second por-
tion or the whole semen!.

Materials and Methods

Thirty-five men were selected for the treat-
ment of oligospermia. No azoospermic men
were included. All men with previous sur-
gical, inflammatory, or traumatic disease
involving the genitalia or inquinal areas,
and with demonstrable anatomical disease,
such as varicocele, hydrocele, or unilateral
cryptorchidism, were excluded. Complete
blood counts and liver function tesr were
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determined at the time of initial evaluation.
Serum FSH, LH and prolactin levels were
also determined if possible. Serum follicular
stimulating hormore (FSH) and luteinizing
hormone (LH) levels and serum prolactin
(PRL) level were determined by radioim-
munoassay kits (using I'?® labelled human
pituitary hormone), purchased from Daiichi
Radioisotope (Tokyo) and CIS (Paris) respec-
tively.

Each patient was asked to deliver a semen
specimen of the fractions of the split ejacu-
late after a minimum of 4 days without
sexual activity.

All specimens were collected in a sterile
glass jar, kept at 20°C and examined within
3 hours of collection. Each man had a
minimum of two semen analyses at presenta-
tion.

Treatment was performed with clomiphene
citrate (Clomid, 1-(P-(diethylaminoethoxy)-
phenyl)-1, 2-diphenyl-2-chloroethylene, Wil-

(A)

Effects of clomiphene citrate in male hypofertility
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liams S. Merrill Co., Cincinnati, O.), one 50
mg tablet every other day from a minimum
of 4 months up to 10 months.

Results

Effects of clomiphene citrate on sperm density

The patient population was esgregated into
3 groups from the sperm density of the first
fraction of split ejaculate except the two cases
when the second fraction has more concen-
tration than the other (one case) and when
it is difficult to deliver the split ejaculate in
the hypospermic patient (one case): (A)
sperm density<10X10%/ml, (B) 25X 10%/ml>
sperm density >10X10%/ml, (C) 40X 10%/ml>
sperm density >25xX10°/ml. The significant
response of clomiphene treatment is designed
to be sperm density=20x10°/ml in group
(A), sperm density>the twice of the densi-
ty at presentation in group (B), and sperm
density >50X10°/ml in group (C). The re-

(€

10%10°/ml=S

60

ol
(=4

—~
f=]

SPERM DENSITY (X10°/ml)
w
(=1

Do
o

10

25%10° /ml=S>10Xx10° /ml

40X 10°/m1>S>25X10° /ml

0 2

6 8 10 0 2 4 6 8 10

TREATMENT (MONTH)

Fig. 1. Effect of clomiphene citrate on sperm density of the first fraction of the split ejaculate
except 2 cases (the second fraction due to the more content of it and whole semen due

to hypospermia) in oligospermic men. Clomiphene citrate (a 50 mg tablet every other ®
day per os) was given continuously. @ : responder M : non-responder ; The significant
response was designed as shown in results, S=sperm density.
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sults are summarized in Fig. 1. Five (31 %)
out of 16 in group (A), nine (64 %) out of 14
in group (B) and five (63 %) out of 8 in group
(C) were reponders. Treatment of clomi-
phene citrate has resulted in a improving
rate of 50% in all oligospermic men. Pati-
ents having the sperm density under 10X
10°/ml were most unresponsive to clomiphene
treatment. There has been noticed no side
effect during clomiphene treatment.

Serum hormone levels in oligospermic men

The serum hormone levels in selected pa-
tients prior to treatment were within the
normal range, shown in Fig. 2. After 3
months of treatment, hormone levels were
measured in the selected patients which
were not always co-ordinate to the previously
examined patients. The serum LH and FSH
levels were somewhat higher than the pre-
treatment levels.

Effects of clomiphene citrate on semen volume

(A) (B)
22 F L
PRL
ng/ml ' °
°
0 f - z
L
®
° e
40 + -
LH | L
mlU /ml
° S
20 - —-
e °
r o - °
oe
°
40 F
FSH L o
mIU /ml
20 s - .
. A
°

Fig. 2. Serum levels of prolactin (PRL), lute-
inizing hormone (LH) and follicular
stimulating hormone (FSH) of oligos-
permic men at presentation (A) and
after 3 months of clomiphene citrate
treatment (B).
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Two hypospermic patients co-existent with
oligospermia were demonstrated and took
clomiphene citrate (Fig. 3). The semen vol-
ume seemed to increase during treatment in
each case.

Withdrawn effect of clomiphene citrate on
sperm density
The alterations of sperm density in respon-
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-
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0o 2 4 0 2 4 6 8
TREATMENT (MONTH)

Fig. 3. Effects of clomiphene citrate on semen
volume in the hypospermic males.
®—@®: sperm density of the first
fraction of the split ejaculate, -
sperm density of the whole semen,
A—A : sperm motility of the first
fraction, M—M : total semen volume.
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Fig. 4. Withdrawal of clomiphene citrate inre-
sponders of oligospermic men. Sperm
density was determined in the first
fraction of split ejaculate.
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ders could be grouped into two as follows :
the sperm density maintained the level or
kept increasing in one group, and decreased
in another group, after withdrawal of clomi-
phene citrate treatment (Fig. 4).

Discussion

Clomiphene citrate has been widely used
for treatment of oligospermia and the pre-
vious reports gave more precise acknowledge
about this treatment method. One of those
indicated that long-term, low-dose clomi-
phene citrate was reasonably effective in im-
proving spermatozoal number and motility®’.
Long-term clomiphene citrate (50 mg every
other day) in the same sense was given to
oligospermic men in this study.

The staging profile of hypofertile males
reviewed by Paulson® is as follows; pre-
germinal hypofertility (hypothalamic and
pituitary dysfunction), primary germinal hy-
pofertility and postgerminal hypofertility
(due to obstruction or abscence of reproduc-
tive ducts). This classification could be
segregated into the responder (possibly due
to pregerminal hypofertility) to clomiphene
citrate with an improved ejaculate and an
enhanced chance of pregnancy, and non-
responders (possibly due to primary germinal
hypofertility) to this form fo management®’.
The data presented here showed that five
(81%) out of 16 in the density of 10x10%/-
ml, nine (64%) out of 14 in the density
between 25X10%/ml and 10x10%ml, and five
(63%) out of 8 were responsive to clomi-
phene citrate treatment. These responders
may be classified as pregerminal hypofertili-
ty except hypothalamic and pituitary unre-
sponsiveness to clomiphene citrate. However
nonresponders can segregate into either the
germinal defect which prevented full sper-
matozoal development or hypothalamic and
pituitary unresponsiveness to clomiphene
citrate®. Some non-responders discontinued
treatment after 3 months, and may become
responders if treatment will continue for
much longer periods. Some responded with
The altera-
tion to the hypothalamic and pituitary re-
sponsiveness of clomiphene citrate may occur
after much longer periods of treatment.

improvement after 6 months.

Effects of clomiphene citrate in male hypofertility
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It is generally accepted that the secretion
of PRL, LH and FSH in the pituitary gland
is regulated by estrogen. Therefore anti-
estrogen, such as clomiphene citrate may
influence the synthesis and the release of
these hormones. Such hormone levels were
within the normal range prior to treatment.
In the responders classified as pregerminal
hypofertility serum FSH levels were within
the normal range at presentation® and even
during treatment of clomiphene -citrate® .
This is a discrepancy because sperm density
could be normal in the normal range of
serum FSH level. Therefore there is a pos-
sibility that clomiphene citrate may directly
affect testis for spermatogenesis. No hyper-
prolactinemic male referred for oligospermia
was found here in the limited population.
Male hypofertility as well as female ovula-
tory disorder due to hypothalamus-pituitary
dysfunction may be related with either nor-
moprolactinemia or hyperprolactinemia.

The most of semen is produced in the
prostatic gland which is regulated by an-
drogen. In the majority of responders of
treatment both sperm density and serum
testosterone levels were elevated”. In the
cases of elevated testosterone level, the semen
volume is possibly considered to increase in
hyposermic patients. We found 2 hypos-
permic cases which clomiphene citrate treat-
ment seemed to increase the semen volume,
together with slightly improved spermatozoal
density. Therefore it is proposed that hy-
pospermia is also indicative to clomiphene
citrate treatment.

We found that the outcome of sperm
density after withdrawn treatment was ei-
ther maintaining or decreasing the effects.
It is considered that the hypothalamic and
pituitary function was recovered by clomi-
phene citrate when the effect was maintained
even after withdrawal of treatment.

In this paper, the effects of clomiphene
citrate on sperm density and semen volume
in male hypofertility were evaluated.
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Follow-up studies on myomectomied
women at pregnant and
non-pregnant period

Yasuo Kishimoto, Naoko Shirakawa,
Nobutaka Yoshida, Teruhisa Akimoto,
Yusuke Sagara and Kaoru Sekiba

Department of Obstetrics and Gynecology
Okayama University Medical
School, Okayama
A follou-up study was made on 75 myomecto-
mied cases in period of January 1965 through
December 1976. 64 Cases of these were myome-
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ctomied during non-pregnant state and the other
11 cases were done during pregnancy.

1)

€

£

g:

The results are summarised as follows.

46 Out of the 64 cases could be followed up
posrt-operatively, 23 patients (50%) became
pregnant after myomectomy, more than half
of the 23 cases became pregnant within first
year after operation.

The patients less than 30 years of age at the
myomectomy had a greater pregnancy rate
(37.5%).

42.1% of the non-pregnant cases were found
to be complicated with intrapelvic diseases,
such as endometriosis and adnexitis, and
pregnancy rate of those patients were as low
as 31.5%.

The pregnancy rate of those without complica-
tion but having myoma bigger than a goose
egg size was as high as 81.2%, while it was
as low as 36.3% in those smaller than the
goose egg size.

Endometrial injuries at the operation do not
affect the pregnancy rate.

Abortion rate of pregnant cases of non-
pregnant cases were reached as high as 43.3%.
However 13 patients (56.6%) went on to term
pregnancy successfully without any risk nor
malformation.

The prognosis of the pregnant group, in-
cluding those myomectomied at her early
gestational period, was favorable and there
could not be observed any severe complication
at delivery nor malformation.

The post-operative recurrence of myoma was
observed in 35.0% of the cases. Recurrence
rate seemed to be higher in those with in-
complete myomectomied case. In 5.2% of
the cases eventually had been subjected to
have total hysterectomy.

(B4« WEFn544:5 H10H)
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Clinical observations on infertility
in our clinic in the past
five years

M. Mimura, M. Ikeuchi, K. Nakamura,
K. Yamaguchi, K. Hishida, N. Ogawa
and K. Koike

Department of Obstetrics and Gynecology
Nagoya City University, Medical School
(Director : Professor Y. Yagami)

Of the patients visited our outpatient clinic

SR NI Py - AT - iE - 2 - N

(513) 53

with the chief complaint of infertility in the
years from 1972 to 1976, 634 patients had a sterile
period of more than one year and were treated
for sterility.

Clinical observations were made and the results

are reported in the following :

1)

Do
L

4)

The average registered in the first visit in the
primary sterility group was 27.5 years old and
29.4 years old in the secondary sterility
group. The average duration of sterility was
4years in the primary sterility group and 3.5
years in the secondary sterility group.
The pregnancy rate was 17.2% in the primary
sterility group and 24.0% in the secondary
sterility group. About 70% of the above
patients became pregnant in less than one
year. And 76.0% of the pregant patients got
healthy babies.
In primary sterility patients who achieved
pregnancy, 49.4% were non-treated and 34.5%
were treated with ovulation induction.
By contrast, in secondary sterility patients
who achieved pregnancy, 54.8% were non-
treated and 21.4% were treated with ovulation
induction
Male factor was most frequently seen in
sterility patients who failed to become pre-
gnant especially in the primary sterility group.
(2 : WEFN544E5 H28H)
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COMPARATIVE STUDY OF IUD TYPES AND INSERTION g
PERIOD BASED ON INDOMETRIAL
INFLAMMATORY CHANGES

Yuji KAWAGUCHI

Department of Obstetrics and Gynaecology, School of Medicine,
Keio University, Tokyo, Japan
(Director, Prof. Rihachi IIZUKA)

Abstract: Comparative study was conducted with various TUD types and inser-
tion periods based on biopsied endometrial inflammatory changes in utero on 145 IUD
users. Five different types and materials of TUD, namely Ota Ring, Bon Coil, Wing,
Copper-7, and Dalcon Shield were examined with various insertion periods ranging .
from 2 months to 6 years.
Characteristic endometrial inflammatory signs were observed in 27 of the 145 cases,
in which there were no obvious pathological differences in endometrial inflammatory
changes by types of IUD. In the histological patterns of endometrium, edema was
the most characteristic among several pathological inflammatory changes.
As the size of IUD becomes large and the contact area by IUD in utero becomes
wide, inflammatory changes of endometrium increase remarkably.
As for the length of IUD insertion period comparing one group of less than 2
years with another group of more than 2 years, the appearance of endometrial inflam-
matory changes was significant in the latter group.
Comparing the group of IUD without tail with the group of IUD with tail, the
evidence of endometrial inflammatory signs seems to increase in the latter group, when
IUD is used for a relatively longer period, particularly more than 2 years.
From the present pathological investigation, IUD users are recommended to be
checked and/or exchanged no later than 2 years after IUD insertion. We consider
that 2 years is the most ideal control period for the clinical management of IUD ®

users and this can be called ‘‘ the recommended clinical control period for IUD users .

Introduction

Intrauterine devices (IUD) have been wide-
ly used and recognized in the world as one
of the most effective contraceptive methods
among the many existing methods including
oral pills. In Japan, Ota Ring has been
developed since the first scientific presenta-
tion in 1932", and is recognized as one of
the most safe representative inert IUDs.
Various types of and materials for new
IUDs, particularly active IUDs such as the
Copper-7 (Davis, H. L., 1968%) and the UPS
(Uterine Progesterone System ; Scommegna

et al, 1970) have been invented and tested
recently and have proved to be effective and
safe contraceptive methods.

Although many animal and human experi-
ments have been conducted to establish the
mode of action of IUD, their contraceptive
mechanism is still unclear. IUD acts more
or less as an alien substance and influences
the endometrium in utero whether it is inert
or active, and this is suspected of being the
basis of the mode of action of TUD contra-
ception.

The present study was undertaken to es-
tablish the desirable period of IUD insertion
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in utero by comparing endometrial inflam-
matory changes using various types of IUD
(polyethlene, plastic, metal etc) and various
periods of insertion. To this end we exam-
ined the endometrial inflammatory changes
in utero in 145 cases.

Several guidelines on the appropriate
length of TUD insertion period have emerged
from our investigation and we have been
able to draw up a recommendation for a
suitable period for the clinical management
of TUD users.

Materials and Methods

The endometria of the uteri were biopsied
by curretage at least twice in most cases,
before and after IUD insertion and at IUD
removal or exchange. The total number of
cases in which an endometrial biopsy was
performed amounted to 175, of which 145
cases could be pathologically investigated.
Endometrium adhering to the IUD was col-
lected and pathologically investigated as well
as the biopsied material.

Haematoxylin-Eosin stain, Mallory’s stain,
Silver stain and Von-Kossa stain were per-
formed on each biopsied endometrium, and
then the inflammatory changes of the endo-
metrium were checked. Endometrium from
the cervical part of uterus was also collected
and examined in the same stains.

There are many types of inflammatory
changes from the pathological viewpoint.
For our purposes, we set the following cri-
teria of inflammatory signs of the endome-
trium in utero by pathological investigation :

1) infiltration of lymphocytes and neutro-

philes,

2) existence of edema, and

3) existence of plasma cells.

Blood Sedimentation Rate (B.S.R.) was
checked appropriately in all cases before and
after ITUD insertion.

Our sample included five different types
of TUD. The breakdown of the total 145
cases, was as follows :

A) Ota Ring — 30 cases,

B) Bon Coil — 30 cases,

C) Wing— 10 cases,

D) Cu-7— 64 cases, and
E) Dalcon shield — 11 cases, see Fig 1.

Y, KAWAGUCHI (515) 55

Number of cases 145
Ota Ring 30
Bon Coil 30
Types of 1UDs Wing 10
Cu-7 64

Dalcon Shield 11

2 months~6 years
<3M
3~ 6M
6~12M
12~24M
24M <

Insertion period

infiltration of neutro-

Inflammatory Signs cytes & lymphocytes
in Edema

Endometrium Existence of plasma

cells

Fig. 1 Materials & Methods

They can be classified into two groups,
namely IUD without tail group—A), B)
and C), and IUD with tail group—D) and
E). They are made of the following ma-
terials ; Ota Ring — polyethylene and nylon-
wire, Bon Coil — polyethylene, Wing — Solid
rubber and steel, Cu-7 — plastic and copper
wire with a nylon filament tail, and Dalcon
Shield — plastic with a nylon multifilament
tail, see Fig. 2.

Ty of 0D [
polyethylene
Ota Ring + (=) (+)
nylon wire
Bon Coil @ polyethylene (=) (=)
rubber
Wing Y + = @
steel
plastic
cu7 C\T. + | &
copper wire
Dalcon Shield @, plastic (+) =)

Fig. 2 Types of TUD
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Dilatation of the cervix is needed for inser-
tion of the Ota Ring and The Wing. No
dilatation of the cervix is required to remove
any of the TUD types.

Insertion period found in the 145 cases
extended from 2 months to 6 years. These
periods were classified into five divisions as
follows :

a) less than 3months, b) 3-6 months,

c) 6-12 months,

e) more than 2 years,
as shown in Fig. 1.

No cases with significant side effects, such
as continuous abnormal uterine bleeding,
lumbago, lower abdominal pain etc, were
included among the 145 IUD users in the
present study. Also there were no signifi-
cant endometrial inflammatory changes in
the biopsied endometrium before TUD inser-
tion.

d) 1-2 years, and

Results

All the five different types of IUD in our
sample were pictured after removal. Photo-
graph 1 shows an Ota Ring after removal.
The name, age and length of insertion for
each TUD user were recorded.

The shape and material of each IUD were
examined after removal. No significant ob-
servable change or degeneration was appar-
ent in any of them.

Pathological investigation revealed several
characteristic histological patterns of endo-
metrial inflammatory signs. Photograph 2
by H-E stain shows an uneven growth of
the endometrium, like a small polyp. This
case was a 32 year old woman who had
worn an Ota Ring for two years. The sur-
face of the endometrium was not smooth.
Small uneven polyp-like regions were ob-
served in several other cases.

In the interstitial region of the polyp-like
endometrium, an infiltration of lymphocytes
and neutrophiles was frequently observed,
as shown in photograph 3. Several masses
of lymphocytes were also observed in the
fibrotic interstitial region.

By the Silver stain of a similar polyp-like
region from another woman, as shown in
photograph 4, pseudo-decidual reaction was
apparent and the collagen fibers were stained

Comparative study of TUD types and insertion

HRIEREE 24 % 4 4

considerably more thickly and clearly than
is normal. This case was a 27 year old
woman who had been wearing a Bon Coil
for one year and two months. In the inter-
stitial region, organization and fibrin deposits

Photograph 1.

Photograph 3.
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Photograph 5.

Photograph 6.

were evident. Hyaline degeneration of pro-
pagated collagen fibres, depending on the
degree of fibrotic change in the collagen
fibres could be clearly observed using Mal-
lory’s stain.

In photograph 5 using an H-E stain, the
typical pattern of edema was observed in
the interstitial region of the endometrium.
This case was a 36 year old woman who
had been wearing a Wing for two years.

Photograph 7.

Edema was one of the most common patho-
logical patterns observed among the endo-
metrial inflammatory changes.

In several cases where the length of the
IUD insertion period was over two years, a
small amount of calcification could be ob-
served in the interstitial region of the en-
dometrium. Calcification could be clearly
stained blue by the Mallory’s stain, as
shown in photograph 6, which depicts the
case of a 37 year old woman who had worn
an Ota Ring for three years.

Calcification could also be clearly identified
by Von-Kossa stain, the calcium region be-
coming dark brown, as shown in photograph
7. This case was a 32 year old woman who
had been wearing a Bon Coil for 2 years
and 10 months. In addition to calcification,
fibrin deposits, infiltration of neutrophiles,
and abnormal giant cells were observed in
the interstitial region of the endometrium.

Overall several endometrial inflammatory
changes were observed by pathological in-
vestigation, as illustrated in photographs 2
to 8, among which the most characteristic
was edema. Infiltration of lymphocytes and
neutrophiles was also common in the inter-
stitial region of the endometrium, and this
was occasionally associated with edema and/
or plasma cells.

B.S. R. was within normal limits in the
145 pathologically investigated cases before
and after JUD removal or exchange.

Endometrial inflammatory changes occured
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Insertion period
Numb
Types of IUDs "¢ — : the total
<3M 3~6M 6~12M a total 12~24M 24M< a total

Ota Ring 30 1/4 0/ 3 2/10 317 1/ 8 2/5 3713 6/ 30
Bon Coil 30 0/3 1/ & 3/17 4/25 1/ 4 1/1 2/ 5 6/ 30
wing 10 0/0 0/ 0 0/ 4 0/ 4 Ly 4 1/2 2/ 6 2/ 10
Cu-7 64 0/5 1713 5/33 6/51 3/10 143 4/13 10/ 64
Dalcon Shield 11 0/2 173 0/ 3 1/ 8 17 2 1/1 1 i 3/ 11
27/145

Fig. 3 The ratio of cases showing endometrial inflammatory signs according to types
of TUD & length of IUD insertion period

in 27 of the 145 cases, the ratio of occurence
thus amounting to 18.6 %.

Among the five different types of IUD,
the occurence of endometrial inflammatory
changes appeared as shown in Fig. 3, namely :

A) Ota Ring —20% (6/30 cases),

B) Bon Coil — 20 % (6/30 cases),

C) Wing —20% (2/10 cases),

D) Cu-7-—15.6% (10/64 cases), and

E) Dalcon Shield —27.3% (3/11 cases).

This means that the difference in the ratio
of endometrial inflammatory changes is not
so significant among the five types of IUD.
However, among all these types of IUD, the
ratio of the number of cases which show
inflammatory signs is relatively low, parti-
cularly in the cases of women using the Cu-
7. This suggests that as the size of the IUD
is reduced and its contact area in utero is
limited, the amount of endometrial inflam-
matory signs declines.

There is little difference between the group
of IUD without tail and the gruop of IUD
with tail. The ratio of cases showing endo-
metrial inflammatory signs was 209% (14/70

Insertion period (oM ==
IUD witheut tail
Ota Ring % w
[Bon Coil ]
Wing 7./46 15.2% | 7./24 29.2%
IUD with tai
Cu-]ww tail % m
(Dalcon Shield) 7./59 11.9% | 6./15 .

Fig. 4 Comparison between IUD with tail &
IUD without tail

cases) in the former group and 17.3 % (13/75
cases) in the latter group. However, when
the two groups are compared according to
the length of the period of TUD insertion,
namely less than 12 months and more than
12 months, there is a slight difference, see
Fig. 4.

The ratio of cases showing endometrial
inflammatory signs was 29.2% (7/24 cases)
in the TUD without tail group and 37.5%
(6/16 cases) in the IUD with tail group when
IUD insertion period exceeded 12 months.
This indicates that, if TUD is used for a
relatively longer period, evidence of endo-
metrial inflammatory signs increases in the
group of IUD with tail more than in the
group of IUD without tail.

Evidence of endometrial inflammatory signs
of the cervical part of the uterus was also
observed in several cases. The incidence of
cases showing any inflammatory signs in the
cervical region is shown in Fig. 5, for both

IUD without tail IUD with tail

Inflammatory
signs

8./82 9.4% 5.,/30 16.7%

Fig. 5 Incidence of cases which show inflam-
g
matory signs in both endometrium and
cervix

b
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groups of IUD. The ratio of cases showing
inflammatory signs in the cervical region was
9.49% (3/32 cases) in the group of IUD with-
out tail and 16.7% (5/30 cases) in the group
of TUD with tail. This suggests that the
frequency of cervical inflammatory signs is
significantly higher in the latter group which
in turn would indicate that the tail of the
IUD might influence, to some extent, the
degree of inflammatory changes in the cer-
vical region of the uterus.

For the relationship between the length
of the IUD insertion period and the number
of cases showing endometrial inflammatory
signs in the five divisions, see Fig. 3. The
ratios are:

a) less than 3 months —7.1% (1/14 cases),

b) 3 to 6 months —12.5% (3/24 cases),

c) 6 to 12 months —14.9% (10/67 cases),

d) 12 to 24 months — 25 % (7/28 cases), and

e) more than 24 months—50 % (6/12 cases).

So it can be seen that as the length of
the TUD insertion period increases, the num-
ber of cases showing endometrial inflam-
matory signs also increases considerably.

When the cases are compared after clas-
sification into 1 year and 2 years insertion
period groups, the result shows a significant
difference between the two groups, as shown
in Fig. 6. Comparing the less than 2 years
group with the more than 2 years group,
the ratio of cases showing endometrial in-
flammatory signs increases from 15.8% (21/-
133 cases) in the former group to 50% (6/12
cases) in the latter group. This indicates that
ratio of endometrial inflammatory changes
in utero increases remarkably when any type

Insertion period Ratio

less than 1 year 13.3%
more than 1 year 32.5%
less than 2 years 15.8%
more than 2 years 50.0%

Fig. 6 The ratio of cases showing
endometrial inflammatory
signs according to the len-
gth of the IUD inserion
period
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of IUD is used for more than 2 years.

Discussion

As various types of IUD are widely in use
in the world, whether the IUD materials be
inert or active, the need for a comparative
study of the influence of IUD on the human
body has increased considerably. The ideal
clinical management programme for women
using TUD should be established from the
viewpoint of maintaining womens’ health,
with particular consideration of the spacing
of children in the field of family planning.

Therefore, the long-term follow-up pro-
gramme after the insertion of an IUD needs
to take account of various factors, and the
desirable length of the TUD insertion period
for both developed and developing nations
needs to be examined.

As for the mechanism of contraception by
IUD, the disturbances of implantation in
utero caused by IUD insertion has been
highly suspected as one of the main reasons
of contraceptive mechanisms. Various causes
have been mentioned on the disturbances of
implantation, such as simple mechanical ef-
fect, chronic inflammation, ph and enzyme
alteration in endometrium, abnormal ovum
transportation?, and inappropriate growth of
endometrium® etc, by IUD insertion. How-
ever, the machanism of contraception by IUD
still remains uncertain despite many experi-
ments in both animal and human being.

This piece of research has focussed on the
relationship between the length of the IUD
insertion period and the endometrial inflam-
matory changes in utero as evidenced by
pathological investigation for five different
types of IUD.

Various types of endometrial inflammatory
changes in utero have been reported in re-
lation to IUD insertion in the past.

Makino, T.® conducted histological studies
on the endometrial biopsies from 459 cases
of women wearing Ota Ring for periods of
1 to 12 years and 63 cases of women not
using IUD. Edema, congestion, and infiltra-
tion of neutrophiles and round cells in the
interstitial region were reported as the char-
acteristic pathological endometrial changes.
Calcification could also be observed in several
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cases. He reported that inflammatory changes
were more marked in the endometria with
IUD than those without TUD.

Tizuka, R.” mentioned in his research that
mild chronic endometritis, characterized by
edema, bleeding nests, infiltration of plasma
cells and neutropbiles, and vascular dilatation,
were commonly observed in the interstitial
region of the endometrium, particularly at
the proliferative part of endometrium under
the pressure of IUD in utero, in the cases
of Ota Ring users.

Sagiroglu. N. et al.»+* reported an increase
of macrophages and infiltration of monocytes,
eosinophiles and lymphocytes as characteristic
in the interstitial region of the endometrium
of TUD users.

Israel, R. et al.'”, Morese, K. N. et al.!V’,
Willson, J. R. et al.®®>'® | Sakurabayashi, M.1¥,
Ishihama, A. et al.'®, Rozin, S. et al.’®,
Moyer, D. L. et al.'”, Wynn, R. M.’® Naga-
ta, Y.'), Watanabe, T.*, Motojima, M.2",
Takada, M.*» and Umehara, S. et al.?® also
reported endometrial inflammatory changes
among IUD users, characterized mainly by
edema and infiltration of neutrophiles and
monocytes in the interstitial region. Patho-
logical investigation in the present study
revealed similar endometrial inflammatory
changes, such as edema, calcification, infiltra-
tion of lymphocytes, neutrophiles and plasma
cells in the interstitial region, among which
the most characteristic inflammatory sign
was edema.

Very few comparative studies of the en-
dometrial inflammatory changes associated
with various types of IUD have been carried
out. Umehara, S. et al.?» compared three
different types of IUD, namely the Ota Metal
Ring, Ota Nylon Ring and the K S Wing,
for side effects and associated histological
endometrial changes. The results showed
that 62.5% of cases (115/184 cases) were
normal.  Similar results were obtained by
Matsumoto, S.’s study?" (66.5%) and Wata-
nabe, T.’s study®” (62.2%). The ratio of
normal cases on the Ota Metal Ring was
58.1% (54/93 cases), on the Ota Nylon Ring
67.5% (56/83 cases) and on K S Wing 62.5 %
(5/8 cases) in Umehara’s study.

Our investigation indicates that the dif-
ference in the ratio of endometrial inflam-

Comparative study of IUD typer and insertion
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matory changes is not so significant among
the five different types of IUD.

A study group on Cu-7 reported on 39
cases of histological investigation of the en-
dometrium in utero of Cu-7 users®® . Slight
chronic endometrial inflammatory changes
were observed in Cu-7 users, similar to those
commonly seen in inert TUD wusers. The
ratio of cases showing endometrial inflam-
matory signs was 17.9% (7/39 cases). In
this study, a similar tendency was observed
in Cu-7 cases. The ratio of inflammatory
changes in Cu-7 users was 15.6 %, the lowest
among the five different types of IUD, in-
dicating that as the size of TUD is reduced
along with the IUD contact area in utero,
the inflammatory changes in the endometrium
decrease.

In fact, Tietze, C. et al.?® and Davis, H. J.2
reported in a comparison of several sizes of
IUD, that when the contact area of the IUD
in utero is enlarged, the effectiveness of con-
traception increases. However, the ratio of
IUD expultion also increases because of the
increase in side effects, such as bleeding,
lower abdominal pain etc. This indicates
that with the larger 1UD, endometrial in-
flammatory changes increase remarkably.

In this study, the tails of IUD have no
significant influence on the inflammatory
endometrial changes in utero and cervix.
Although Christian, C. D.2” and Tatum,
H.J. etal.?® reported maternal deaths among
Dalcon Shield users, because of the incom-
plete tail made of nylon multifilament, other
IUD with tail made of nylon monofilament
are recognized as safe at present. Current
research shows that there is no significant
difference between the ratio of endometrial
inflammatory signs of the group of IUD
without tail and the group of TUD with tail
except when IUD is used for a long period.

No definite theory concerning the appro-
priate length of the IUD insertion period
has been proposed. In Japan, the Ministry
of Health and Welfare has permited the use
of up to 4 inert IUDs since 1974. In 1974,
the inspection committee on TUD devised a
“Standard of TUDs "’ and a * Notice on the
use of IUDs””. Among the articles, there
is an item on IUD management after inser-
tion, mentioning that ““a woman wearing

-
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an IUD should be instructed on how to check
herself after the first menstruation, and 3
months, and 1 year after the insertion of an
IUD ».2* OB/GYN specialists in Japan have
actually adopted the practise of exchanging
and/or removing Ota and Yusei Rings within
1 or 2 years of insertion.

Davis, H. J.2 recommends that IUD be
changed within 2 or 3 years. The Dalcon
Shield’s own producting Company, A. H.
Robins Co., recommends the removal or
exchange of the Shields within 3 years of
insertion. Cu-7 and Cu-T devices should be
exchanged within 2 years, though they can
maintain contraceptive effectiveness for 4
years’”. Watanabe, T.?” mentioned in his
report based on his pathological investigation
that it is desirable to avoid the same IUD
insertion for more than two continuous years
without considering whether or not the ITUD
users have subjective symptoms.

As for the relationship between the length
of the TUD insertion period and pathological
endometrial inflammatory changes, there is
a tendency for the ratio of abnormal endo-
metrial inflammatory signs to increase in
proportion to the length of the IUD inser-
tion period. Watanabe, T.”” reported that
the ratio of abnormal endometrial changes
in proportion to the length of the insertion
period increased as much as 31.59% in the
first year, 42.3% in the second year and
55.6% in the third year among IUD users.
Umehara, S. et al.?® and Motojima, M.*"
also noted a similar trends.

This study finds a similar relationship be-
tween the length of the IUD insertion period
and the ratio of cases showing endometrial
inflammatory signs, as shown in Fig. 3.
Analysis of the results, particularly bearing
in mind the comparison of the less-than 2
years group with the more-than 2 years
group, suggests that it be strongly recom-
mended that a clinical examination and/or
exchange of IUD should be performed within
2 years of insertion of any type of IUD.

Two years is an appropriate period for the
detection of cervical cancer by smear ex-
amination®” for the purpose of maintaning
womens’ health from the gynaecological view-
point. Therefore, it is desirable that any
type of TUD should be checked andfor ex-

S
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changed within two years of insertion. We
consider that 2 years is the most ideal con-
trol period for the clinical management of
JUD wusers and have called this *‘the re-
commended clinical control period for IUD
users.”’
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ELECTRON MICROSCOPIC STUDIES OF THE PERITUBULAR
CELLS IN HUMAN TESTIS
I. ULTRASTRUCTURAL CHARACTERISTICS OF THE
HUMAN PERITUBULAR CELLS

Seiji FURUYA, Yoshiaki KUMAMOTO and Masafumi MIYAKE
Department of Urology, Sapporo Medical College, Sapporo, JAPAN

Abstract: The ultrastructural characteristics of the peritubular cells in human
testis were characterized by massive cytoplasmic filaments, dense areas in the cytoplas-
mic filaments or underneath the cell membrane, desmosome-like junctions, ruthenium

red positive basememt membrane and numerous pinocytic vesicles.

These findings in-

dicated that these cells are an intermediate type of cells between the smooth muscle

cells and fibroblasts.

Introduction

Contraction of the seminiferous tubules
has been demonstrated in the testes of dogs,
rats, hamsters, mice and rabbits, but not in
the human testis (Roosen-Runge, 1951 ; Cler-
mont, 1958 ; Buhrley, 1975). Rhythmic con-
traction is responsible for the peritubular
cells located in the tunica propria of the
seminiferous walls. These cells resemble
Therefore they are re-
ferred to as ‘“ myoid cells ”’ (Clermont, 1958).
On the other hand, electron microscopic
studies have revealed the penetration of
electron dense tracer into the seminiferous
tubules has been prevented by tight junc-
tions between the myoid cells. It is sug-
gested that the peritubular myoid cells act
as a partial blood-testis barrier (Dym and
Fawcett, 1970 ; Fawcett, et al, 1970).

In human testis, the peritubular cells do
not resemble smooth muscle cells so much
as those in other animals. Special types of
peritubular cells referred to as ‘‘ contractile
type cells”” (Ross and Long, 1966) or ‘‘ con-
tractile fibroblasts >’ (Bock et al., 1972) have
been reported. However, electron microsco-
pic findings of the human peritubular cells
have been briefly reported. In this paper, the

smooth muscle cells.

ultrastructural characteristics of the human
peritubular cells were studied.

Materials and Methods

Testicular specimens were obtained from
two infertile patients (27 and 30 years old).
The histology of the seminiferous tubules
No thickening of the
seminiferous walls was seen.

were almost normal.

The specimens were fixed in 2.5% glutar-
aldehyde in 0.1 M phosphate buffer for 2
hours and then postfixed in 1% osmium te-
troxide in the same buffer for 1 hour. These
specimens were dehydrated in a graded series
of ethanol and embedded in Epon. Some
specimens were stained by ruthenium red
according to Luft’s method (Luft, 1971).
Thin sections were cut on a Sorvall Porter-
Blum MT-2 ultramicrotome and were ob-
served under a JEOL JEM 100B electron

microscope.

Results

The tunica propria of the seminiferous
walls was composed of peritubular cells and
collagen fibers. Two to four layers of these
cells surrounded the seminiferous epithelium
(Fig. 1). The interstices between these layer
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were occupied by collagen fibers and micro-
fibrils. The peritubular cells were flattened
and elongated in shape. The nucleus was
elongated with irregular infolds. Mitochon-
dria, lysosomes and glycogen were noted
regularly in the middle portion of the cyto-
plasma (Fig. 2). The smooth and rough
endoplasmic reticulum were moderately de-
veloped. Most of these cells were surrounded
by discontinious basement membrane-like
materials. These materials were multi-lay-
ered and irregularly convoluted, and were
stained by ruthenium red (Fig. 3). Two
types of fine cytoplasmic filaments were
noted, thin filaments (50-80 A) and inter-
mediate-sized filaments (about 100 A). The
thin filaments were arranged in parallel with
the long axis of the cells. Numerous and
closedly-packed filaments formed bundles
which occupied the major region of the cyto-
plasma in the peripheral cell processes (Fig.
4). Dense areas or dense patches were oc-
casionally noted underneath the plasmalemma
and among the bundles. The thin filaments
seemed to be anchored to the dense areas
(Fig. 5). The intermediate-sized filaments
were generally located arround the perinuclear
region and in the middle region of the cyto-
plasma of the cell process. These filaments
were not parallel with each other and were
often seen to be curled or sometimes forming
a loose network (Fig. 6). Desmosome-like
junctions or close appositions were sporadi-
cally found (Fig. 7). Numerous vesicular
invagination of the plasma membrane were

strikingly noted.

Electron microscopic studies of the peritubular cells. 1.
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Discussion

Both smooth muscle cells and fibroblasts
are of mesodermal origin. An intermediate
type of cell between the smooth muscle cells
and fibroblasts has been demonstrated, and
has been referred ‘‘myofibroblast’ (Gab-
biani et al., 1972). It has been considered
that during granulation formation the fibro-
blasts differentiated into these specific cells.
Morphologically, the myofibroblasts showed
(1) bundles of cytoplasmic filaments resemb-
ling those in smooth muscle cells; (2) dense
areas in the cytoplasmic filaments and un-
derneath the cell membrane; (3) nuclear
identations ; (4) desmosome junctions; and
(5) basement membrane around the cell sur-
face (Gabbiani et al., 1972, 1976). In vitro
experiments, the strips of granulation tissue
containing the myofibroblasts contracted and
relaxed under the influence of various sub-
stances (Gabbiani et al., 1972 ; Ryan et al.,
1973). Contractile protein in these cells was
demonstrated by immunofluoscent technique
(Gabbiani et al., 1973, 1976). It has been
suggested that myofibroblasts are responsible
for connective tissue contraction.

We observed that the peritubular cells in
human testis were characterized by (1) mas-
sive cytoplasmic filaments; (2) dense areas
similar to ‘“dense bodies’” or ‘‘dense patchs”
of smooth muscle cells:; (3) desmosome-like
junctions ; (4) ruthenium red positive base-
ment membrane ; and (5) numerous micro-
pinocytic vesicles. With regard to cytoplas-
mic filaments, only thin filaments ([50-60 A]

Table 1 Ultrastructural differences between fibroblast, smooth muscle cell
and peritubular cell in human testis

Features Fibroblast

Filaments fewer than those in
smooth muscel cells

Dense body or non

dense patch

Rough ER abundant

Glycogen seldom

Lysosome regularly occuring

Intercellular non

junctions

Basement non

membrane

smooth muscle cell

present

regularly present
seldom

desmosome

present
(continuous)

Peritubular cell

many moderate
present
scarce frequent

regularly present
regularly occuring

desmosome-like

present
(discontinuous)
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Ross and Long, 1966., [80 A] Béck et al., 1972 :
Bustos-Obregon and Holstein, 1973) have been.
previously reported, but no reference has
been made to intermediate-sized filaments.
The present study revealed that the human
peritubular cells contained two types of fila-
ments, and that the size, arrangement and
dense area formation of thin filaments were
identified with those of actin filaments in
smooth muscle cells.

These findings indicated that ultrastruc-
turally the human peritubular cells were very
similar to smooth muscle cells. On the other
hand, the shape and moderately developed
rough endoplasmic reticulum of these cells
were attributed to characteristics of the fi-
broblasts (Table 1).
that the human peritubular cells are an in-
temediate type of cells between the smooth
muscle cells and fibroblasts, and that they
may play a role in transporting the sperm
by contraction of the seminiferous tubules.

Therefore, we suggested
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Fig. 2.
Fig. 3.

Electron micrograph showing the peritubular wall in human testis. Two layers of the
peritubular cells are seen. These cells are flattened and elongated in shape, and are sur-
rounded by basement membrane-like substances (arrowheads). SE, seminiferous epithe-
lium ; Col, collagen fiber. X13.000.

Mitochondria(M) and glycogen are noted in the middle portion of the cytoplasma. X13.000.

Basement membrane-like materials are deeply stained by ruthenium red (arrow). PV,
pinocytic vesicle. X20.000.
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Fig. 4. Bundles of thin filaments are arranged in parallel with the long axis of the cells. PV,
pinocytic vesicle. X40.000.

Fig. 5. Dense areas (arrows) are seen in the cytoplasmic filaments and underneath the cell mem-
brane. x40.000.

Fig. Intermediate-sized filaments are noted around the perinuclear region. N, nucleus. X 40.000.

Fig. 7. Electron micrograph showing desmosome-like junction between the human peritubular .

cells. % 80.000.
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ELECTRON MICROSCOPIC STUDIES OF THE PERITUBULAR
CELLS IN HUMAN TESTIS
II. CYTOCHEMICAL CHARACTERISTICS OF THE
CYTOPLASMIC FILAMENTS IN THE
PERITUBULAR CELLS OF HUMAN
AND RAT TESTIS

Seiji FURUYA, Yoshiaki KUMAMOTO and Masafumi MIYAKE
Department of Urology, Sapporo Medical College, Sapporo, JAPAN

Abstract: Actin filaments in skeletal muscle (rabbit femoral muscle) and smooth
muscle (vas deferens) cells as well as thin filaments in the peritubular cells of human
and rat testis were not extracted with Hasselbach-Schneider’s solution, while these
filaments disappeared after incubation in 0.6 M KI solution. The 100 A filaments in
smooth muscle cells and human peritubular cells were not extracted with Hasselbach-
Schneider’s solution or 0.6 M KI solution. The thin filaments in the peritubular cells
bound with heavy meromyosin (HMM) and characteristic arrowhead complexes were
formed. However, the 100 A filaments did not react with HMM.

Therefore, it is suggested that the thin filaments in the peritubular cells are actin
or actin-like, and a contractile system exists in the peritubular cells, which may be
involved in conveying the non-motile sperm by exerting pressure on the seminiferous
tubules or the permeability of the seminiferous walls by regulating the width of the
intercellular spaces between the peritubular cells.

selbach and Schneider, 1951). Hanson and

Introduction

It has been revealed that actin filaments
in muscle cells react with heavy meromyosin
(HMM), and that characteristic filament-
HMM complexes (arrowhead complexes) are
formed. These complexes could be observed
in negative staining pictures (Huxley, 1963)
or thin section pictures (Ishikawa, 1969).
The microfilaments (30-70 A) binding with
HMM have been demonstrated in various
non-muscle cells. Among these, the HMM
decorated filaments have been observed in
the peritubular cells of swine, mice and
humans (Toyama, 1975 ; Furuya et al., 1977).
Tt is suggested that these filaments are actin
or actin-like.

Actin is chemically extracted with 0.6 M
KI solution (Szent-gyérgyi, 1951) and myosin
with Hasselbach-Schneider’s solution (Has-

Huxley (1953) revealed by electron micro-
scopic study that the A band in the sarco-
mere of rabbit skeletal muscle disappeared
after incubation with Hasselbach-Schneider’s
solution and Guba-Straus solution. It would
be interesting to know whether these HMM
binding filaments can be chemically extracted
in a similar manner as actin filaments in
muscle cells.

In this report, we demonstrate that che-
mical extraction (Hasselbach Schneider’s solu-
tion and 0.6 M KI solution) causes ultrastruc-
tural alteration of HMM binding filaments
in the peritubular cells of human and rat
testis and of myofilaments in skeletal muscle
and smooth muscle cells. It was found that
these filaments were extracted with 0.6 M
KI solution.
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Materials and Methods

Adult rabbit femoral muscle, adult human
vas deferens, adult human testis and adult
rat testis were used. The vas deferens was
obtained from a vasectomized patient for
sterility (35 years old) and human testes
from infertile patients (27 and 30 years old).

Small fragment of the materials were im-
mersed in 50% glycerol at 4°C which was
exchanged every three days, and then were
stored for more than 2 weeks at —20°C.
The glycerol solution was prepared according
to the procedure of Ishikawa et al (1969).
During the process of glycerination, frequent
disruption of cell membrane occurs and the
soluble substance in the cytoplasma is ex-
tracted. Thus, the cytoplasma of glycerinated
materials appear to be less electron dense
and the cytoplasmic filaments which are not
extracted, are clearly visible. Therefore, the
procedure of glycerination is useful for ob-
servation of the cytoplasmic filaments.

The specimens were re-immersed in 25%
glycerol for 12 hours, in 5% glycerol for 4-
12 hours, and finally in a standard solution
which was composed of 0.1 M KCI, 0.005 M
MgCI, and 0.006 M phosphate buffer, pH 7
for 30 min. The glycerinated specimens were
incubated in Hasselbach-Schneider’s solution
as modified by Hanson and Huxley (1963)
composed of 0.01 M pyrophosphate, 0.47 M
KClI, and 0.1 M phosphate buffer, pH 6.4 for
1 and 2 hours. These materials were then
incubated in 0.6 M KI solution for 1, 2 and
4 hours. Other glycerinated materials were
incubated in HMM solution (6-10.3 mg/ml),
and left standing over night. All procedures
were carried out at 4°C. Myosin was pre-
pared from rabbit skeletal muscle according
to the technique of Trayer and Perry (1966).
HMM was obtained according to a modified
method of Lowey and Cohen (1962).

All specimens were fixed in 2.5% glutar-
aldehyde in 0.1 M phosphate buffer for 2
hours and then post-fixed in 1% osmium
tetroxide in the same buffer for 1 hour.
The specimens were dehydrated in a graded
series of ethanol and embedded in Epon.
Thin sections were cut on a Sorvall Porter-
Blum MT-2 ultramicrotome and were ob-
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served under a JEOL 100B transmission elec-
tron microscope.

Results

Chemical extraction

Skeletal muscle cells. In observation of
the glycerinated rabbit femoral muscle, A
band, I band, H band and Z disc were
clearly wvisible (Fig. la). The arrangement
of these banding pattern was identical with
those in non-glycerinated specimens. The
thin actin filaments constituting the I band
were 50-70 (60.7+8.2) A in diameter, ex-
tending about 9.500 A in either direction
from the Z disc. The thick myosin filaments
constituted the A band and were measured
as 150 to 190 (163.9+11.9) A. After incu-
bation in Hasselbach-Schneider’s solution,
the A band disappeared, because the thick
myosin filaments were completely extracted
(Fig. 1b). Moreover, the M band was not
observed. The Z disc remained unchanged
and the thin actin filaments on either side
of the Z disc could be clearly seen. After
incubation in 0.6 M KI solution, the myofi-
laments and characteristic cross-banded pat-
tern disappeared.  Irregular, amorphous
debris was found in the ‘‘ghost’ fibrils
(Fig. 1c).

Smooth muscle cells. The glycerinated
specimens of human vas deferens showed
abundant fine filaments in the cytoplasma
(Fig. 2a). Two types of myofilaments were
observed ; thin filaments and 100A fila-
ments. The thin filaments corresponded to
actin filaments. These filaments were dense-
ly packed and were arranged in parallel with
each other in linear fashion. They were 40—
70 (54.5+7.8) A in diamter. On the other
hand, the 100 A filaments were irregularly
distributed in the cytoplasma (Fig. 5a). These
filaments were not in parallel array and were
seen in a curled fashion. Dense bodies were
frequently noted. Thick myosin filaments
could hardly be found under this condition
of fixation of the preparation. After incuba-
tion in Hasselbach-Schneider’s solution, these
filaments did not alter (Fig. 2b). The dense
bodies remained unchanged. After incuba-
tion in 0.6 M KI solution, the thin actin
filaments disappeared, leaving irregular amor-
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phous debris in the residue of cytoplasma
(Fig. 2¢). The 100 A filaments could not be
extracted with 0.6 M KI solution and large
numbers of these filaments were found in
the residue (Fig. 5b).

Human peritubular cells. Two types of
cytoplasmic filaments were found in the gly-
cerinated peritubular cells; thin filaments
(50-80, 62.5+7.8A) and 100A fillaments.
The location and arrangement of these fila-
ments were almost the same as in ungly-
cerinated materials. Large numbers of thin
filaments formed bundles in parallel with long
axis of the cell process (Fig. 3a). The 100 A,
filaments were located at random in the
cytoplasma (Fig. 6a). After incubation in
Hasselbach-Schneider’s solution, the thin fila-
ments did not alter (Fig. 3b). Moreover,
these filaments, after incubation in 0.6 M KI
solution, became irregular and fragmentary.
The greater part of filaments were extracted
and debris was seen to remain in the residue
(Fig. 3c). However, the 100 A filaments could
not be extracted with 0.6 M KI solution
(Fig. 6b).

Rat peritubular myoid cells. In glycerin-
ated specimens, fine filaments were numer-
ous and densely packed in the cytoplasma
(Fig. 4a). These filaments were arranged
in parallel array with each other in linear
fashion. These filaments were 40-70 (52.4
+9.7) A in diameter. It was found that
these thin filaments could be extracted with
0.6 M KI solution, but not with Hasselbach-
Schneider’s solution (Fig. 4b-c¢). In the speci-
mens extracted with 0.6 M KI solution, only
irregular amorphous debris was observed in
the residue.

Incubation with HMM

The thin filaments in the peritubular cells
of human and rat testis, after incubation
in HMM solution, appeared to be thicker
and to have a fuzzy decoration. Character-
istic arrowhead complexes could be seen pe-
riodically along the length of the filaments
(Fig. 7a-c). This periodicity showed a meas-
urement of 250-375 A in the human peri-
tubular cells and 170-220 A in the rat peri-
tubular cells. The 100 A filaments did not
form arrowhead complexes ((Fig. 7b).
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Discussion

Huxley (1963) first demonstrated that ar-
rowhead complexes are formed when HMM
reacts with actin filaments isolated from
skeletal muscle, with these complexes being
observable by mnegative staining method.
Arrowhead complexes are approximately 200~
300 A in diameter with a periodicity of 366
+15A. TIshikawa et al. (1969) reported that
similar complexes could be observed even in
thin section picture of the glycerinated mus-
cle cells and non-muscle cells incubating with
HMM. These complexes had a periodicity
of 364-367+31-45 A,

Several authors have demonstrated that
the microfilaments (30-70 A) in non-muscle
cells have a property to bind with HMM.
Tt is suggested that these filaments are actin
or actin-like, and may be involved in some
part of a contractile system, endocytosis,
movement, transport, permeability and mi-
totic process (Allison et al., 1971; Change
and Goldman, 1973; Furuya et al.,, 1977;
Ishikawa et al., 1969; King and Holtrop,
1975; Kristensen et al., 1973; Lauweryns
et al., 1976 ; LeBeux and Willemot, 1975;
Mooseker and Tilney, 1975; Murray and
Dubin, 1975; Perdue, 1973; Perry et al.,
1971 ; Shroeder, 1973 ; Tilney et al., 1973 ;
Tilney and Detmers, 1975; Toyama, 1975).
It has been reported that these HMM-binding
filaments have similar properties to those of
actin filaments ; (a) Negatively stained, these
filaments display a beaded appearance and
a double helical structure (Ishikawa et al.,
1969 ; Kristensen et al., 1973; Perry et al.,
1971 ; Tilney et al., 1973). (b) On sodium
dodecyl sulfate (SDS) electrophoresis, these
filaments have a molecular weight indistin-
guishable from that of muscle actin (Tilney
et al., 1973 ; Tilney and Detmers, 1975). (c)
These filaments specifically bind with the
ferritin-labeled antibody against actin-like
protein (Perdue, 1973).

In this study, we observed that the HMM-
decorated filaments were not extracted with
Hasselbach-Schneider’s solution, but were
extracted with 0.6 M KI solution. This find-
ing seems to indicate that these filaments
have a chemical property similar to actin
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filaments. This assumption is based on the
following : (a) Hasselbach-Schneider’s solu-
tion removes myosin from myofibril, while
KI is known to extract actin in addition to
myosin. F-actin is depolymerized to G-actin
by KI (Szent-Gyérgyi, 1951). (b) According
to our ultrastructural study, actin filaments
in skeletal and smooth muscle cells disap-
peared when incubated in 0.6 M KI solution.

100 A filaments have been demonstrated
as a third class of myofilaments in vertebrate
smooth muscle cells, and are distinguishable
from myosin and actin filaments (Campbell
et al, 1971 ; Cooke and Chase, 1971 ; Cooke,
1976 ; Rice et al,, 1970). The 100A fila-
ments have been identified in a variety of
cell types; cardiac muscle cells (Rash et al.,
1970), lymphatic endothelial cells (Lauweryns
et al., 1976), fibroblast (Goldman and Follett,
1969 ; Ishikawa et al., 1968, 1969), Ehrlich
ascites tumor cells (Kristensen, 1973) and
revertant cell lines isolated from SV40-trans-
formed cells (McNutt et al., 1971). It has
been recognized that these fieaments do not
bind with HMM, and that they are not ex-
tracted even with a salt solution of high
ionic strength (Cooke, 1976). We observed
that the 100 A filaments were not extracted
with Hasselbach-Schneider’s solution (ionic
strenght: 1.17) or 0.6 M KI solution (ionic
strength : 1.2). Cooke (1976) reported that
analysis of polyacrylamide gel showed the
presence of a new protein with a molecular
weight of 55.000 after the electrophoresis of
cell fractions that were enriched with respect
to the 100 A filaments. The functional pro-
perties of these 100 A filaments have not
been cleary established. It is, however, sug-
gested that the 100 A may play the role of
cytoskeleton (Cooke, 1976) or transportor of
melanosomes (Jimbow and Fitzpatrick, 1975).

We suggested that the thin filaments in
the peritubular cells of human and rat testis
are actin or actin-like, since, (a) the thin
filaments were extracted with 0.6 M KI solu-
tion ; and (b) the thin filament-HMM com-
plexes (arrowhead complexes) were formed,
when incubated with HMM solution. The-
refore, it is suggested that a contractile sys-
tem exists in the peritubular cells, which
may be involved in conveying the non-motile
sperm by exertion on the seminiferous tu-
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bules. On the other hand, it is suggested
that this system regulates the width of the
intercellular spaces between the peritubular
cells. Since a variety of substances from
blood plasma penetrate into the seminiferous
walls through the intercellular spaces between
these cells (Fawcett et al., 1970; Furuya,
1975), the system may play the role of re-
gulating the permeability of the seminiferous
walls.
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Explanation of Figures

Fis. 1-4. Ultrastructural alteration of the myofilaments and cytoplasmic filaments by glycerol and
chemical extraction; (a) Glycerol extraction, (b) Incubation with Hasselbach-Schneider’s
solution for 2 hours, (c) Incubation with 0.6 M KI solution for 2 hours. The thin fila-
ments in the peritubular cells are extracted in a similar manner to actin filaments in the
skeletal and smooth muscle cells, when incubated in 0.6M KI solution. Fig. 1.: The
striated skeletal muscle cells of rabbit, x30.000. Fig. 2: The smooth muscle cells of
the human vas deferens, x30.000. Fig. 3.: The peritubular cells of the human testis,
%50.000. Fig. 4: The peritubular myoid cells of the rat testis, X50.000. BL, basal
lamina; BLI, basal lamina of the seminiferous tubule; BL2, basal lamina of the peri-
tubular cell; D, dense body ; MF, microfibril; *, ghost of the cytoplasma.

Fig. 5-6. Morphological changes of the 100 A filaments by glycerol and chemical extraction; (a)
Glycerol extraction, (b) Extraction with Hasselbach-Schneider’s solution and 0.6 M KI
solution for 2 hours, respectively. The 100 A filaments are not changed even by chemical
extraction. Fig. 5: The smooth muscle cells of the human vas deferens, X50.000.
Fig. 6: The peritubular cells of the human testis, x50.000. Thin arrow, actin filament
(Fig. 5) or thin type of cytoplasmic filaments (Fig. 6); Thick arrow, 100 A filament ;
* ghost of the cytoplasma.

Fig. 7. Electron micrograph showing the cytoplasmic filaments treated with HMM. The thin
filaments form characteristic arrowhead complexes. The 100 A filaments, however, do not
complex with HMM. (a, b): The peritubular cells of the human testis, X50.000. Inset:
High magnification of longitudinal section of the HMM-decorated filaments, x120.000.
(c): The peritubular myoid cells of the rat testis, X50.000. AC, arrowhead complex ;
BL, basal lamina ; MF, microfibril.
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The effect of a large quantity of
PMS administered in Immature
hamsters on their ovulation
and ovarian tissues

Yoshiro Ishijima

Department of Zootechnical Science, Tokyo
University of Agriculture

Sueo Niimura and Kazuo Ishida

Department of Animal Husbandry, Faculty
of Agriculture, Niigata University

Immature golden hamsters, 30 days of age,
were divided into five groups, each to get dif-
ferent amount of PMS injection, namely 30, 60,
90, 120, 150 and 180 IU, and the length of time
the different amount of PMS injection induced
ovulation was measured by number of days, also,
histological observation of ovaries was done
using hamsters which got 0, 30, 90 or 180 IU of
PMS injection. The results obtained were as
follows.

1) The number of days the injection of 30 IU
of PMS to induce ovulation was 4, that of 60 IU
4 or 5 days, that of 90, 120 or 150 IU was 5, and
that of 180 IU 6, though in some animals ovula-
tion never occurred with 180 IU PMS treatment.

2) The number of ovulated eggs increased as
the amount of PMS injection increased, reaching
the maximum of 101.4 eggs on an average with
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90 IU of such treatment, but the number of eggs
remarkably decreassed with 120 IU and even less
with 180 IU to induce the ovulation of only
11.6 eggs on an average.

3) PMS injections necessarily induced the
existence of egg-containing corpora lutea and
atretic follicles, aside from that of corpora lutea
after ovulation in the immature hamster ovaries.
In such ovaries, the remaining ovarian follicles
were quite small in size; the proliferation of
luteal cells in the corpora lutea both with and
without eggs was incomplete ; hemorrhage was
seen in the central cavities of some corpora

lutea with eggs.

4) There was no difference in the number of

ARIEEE 24 % 4 5

secondary follicles between non-treated and PMS-
injected hamsters. No Graafian follicles were
seen in the ovaries of PMS-injected animals,
while such certainly existed in the ovaries of
non-treated ones, as was expected. Egg-conta-
ining corpora lutea and atretic follicles were
especially abundant in the ovaries of animals
treated with 180 IU of PMS, suggesting that the
fall or stoppage of ovulation with a large quantity
of PMS administration such as 120 or 180 IU
into immature hamsters was caused by the
formation of many corpora lutea and atretic
follicles, each of both types containing eggs that
failed to be ovulated.

(B : HEFN544E 5 A31H)
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oC itk % i i ! 41(10.3) | BB 6 v HUNICEZF LD D ‘ 83(20.9)
n B = IUD+0C (2.9 |7 ) e
L 241(60.7) | ) : 39T MK T B EA %

D, HBEWEEFDENDH S LD, (2) FEHERR b OICHAFE .
OFEHK, BEOTEMEBEREFEOHDLO, Pfaic ST B AT, AREBAE10A LINICHFA
@FEREAE (FEEREG6.0cm KO LD.) T5ZLEFAIE Uiz, FEER S CICoBEE» S
CHEEE (tOHECH L LDOEET.) &0 2z %A D AR OFBRORHICFA L, Srife
@ FMARY, MBER, TEANRER, Atkxcdm #®ix2 v BRERAE Lic, Skt 6 » BUNICERL

BMFEROD B LD, RUOETNLDENDH S H D, 72 % D83FI D 5 L EBFIIL T IR BIFA S, T O

B VI ERNRE &0 B LSO S 5 b 0. DISHID 5 b 8 FliEiEES 1 1 AN ARER Y,
OHMERREFET2H0, 2HEEERE 1 HRICKRESH, 70 1 FIixEEERISH
2. FAEFHE Hic BRI LTc,

(1) FAAHEE 72 & U BRI FEAF L pull out # (1664, 41.8%) & push in
KRS L UL OPBUMRE BAFHBMTHE 5 (316, 58.2%) OTHEHHE O AICE LT BIR
BfFbivie, L.
ALY LLE%%UM’JSO% (FREFRAFEE 1 ~344F) (3) BBRRA S
Ths. EBEFRER, HRIGAZEAKRLILIA, 3HA, 64 .

SEBRHARTXREFNS14E 3 A Bt L T, 5348 H31H A, 1244, FhB6 v HEZLicKkBREEE5Z %
% cut-off date & L7300 Afflichic5. FAJE LTiToT,




WHi 54 £ 10 B 1 H Gravigard (Cu-7) OEEERREIC >\ T (549) 89

@) BREORH %2 EREEBANK
IUD 0EDEM4EE LTUTOEEEZREL, h
o T aHAR TUD 2RELE, RREW | =X B | BLAE
ORWERINEHic@® b e (BEOHL, BV 128 | 397 386
LiZlEmEr EH). 2 375 363.5
O E2mit (T 2@R0HEa. 3 352 347.5
OHEYENBREDOLEEE B HE. E sS4 0.5
@MEEHT LI (SEZRRIE LT120 A & > i 370
HHI L L), ’ ol i‘;'gm‘m)
3. AHEOHE 8 316 311.5
A& IUD OBE#EDHERX, Tietze & Lewit (1973)9 9 ‘ 307 | 303.5
DEME LY FH L IEFEOERO B LR (net 10 300 2975
cumulative termination rate), 38X U¥RE&RH LR 11 295 | 290.5
(gross cumulative termination rate) #iC X7z, 12 286 264.5(3894.0)
. 13 241 210.0
FR R 14 177 . 161.0
> WAFN534 8 A3LHA % cut-off date & L7-3&#if, % 15 145 127.5
FERLBARROHBEFK 2 T, BREEEL37H 16 110 | 100.0(4492.5)
(12 ALl EosauMpI2sesl, BEEELR260 A), #& 17 90 80.5
RHBAREATST.5TH Y, ThbORHED b LIZHH 18 71 62.5
LSO R R X ORA RBOR LR (23, % 19 e —
4) b TUD OBMEERE LI, ';‘3 22 ; i‘;g
1 b OB 2 17 11.0
SEEYM B OPILEREEA TUD OERICERO S 23 10 3.5
5H0L, %Eﬁ%ﬁ%@&:ﬁ%bfiﬂlﬁbk, 24 7 6
A IUD ofERIBEROH 2 IO NRIZ, BREERE 25 5 3
136, BSRBEHL3E], HiflE 72 i3ERIC X 2BRE194, 26 1 0.5
ZOMo EXHEEIC X A5E 9 f, FHEEE (SRS 27 0 0
9) Ik BkELE, oo BEROMENGEHIC X & & | 4757.5
BREISFIDHTF TH o7, ‘
o —75, HERICERORWRIRZ, BIERKTICRE D B
OEFIC X BBREL206], SEHREE20H] D FH1406]TH -
# 3 EORBEHRILR
- 1 6 # A 12 % A | 16 % A
S (BEE] i | R |TPF | L | UL | 5T | LL | UL
i & | 18| 07| 38| 33| 1.4 | 52| 38| 1.7 | 5.9
B OB oM 26 1.2 | 47 | 3.2 1.4 50 | 3.2 | 14 5.0
o | B 2.9 | 12| 45| 46| 2.4 | 67| 57| 32| 83
il o> 5 2 F g 1.3 0.4 3.0 | 2.2 1.0 4.2 2.7 1.2 | 5.0
L| B m O | 03| 00| 15| 14 05 33| 34 L6 6.4
| thomAmEE | 1.9 | 07 | 3.8 | 27 | 13| 50| 39 | 18 | 6.0
N I 10.8 7.5 | 13.8 | 17.4 | 13.4 | 21.3 | 22.7 | 18 27.2
] Mwoom o= 89.2 | 8.2 | 92.5 | 82.6 | 78.7 | 8.6 | 77.3 | 72.8 | 82.0

LL :9B%EHBA TR(%) - UL : 5% EHEMA LR(%)



90 (550) Gravigard (Cu-7) D EEEREEIZ- VT BRESE 24 %4 &
# 4 BRERFPLER

oo 6 » A 12 % A 16 % A pe
o T | B | YR oL | T (Y| 1 | uL
Fis 1 20| 08 | 40 | 39 | 16 | 57| 42| 1.9 | 6.5
HO® OB M 2.7 | 1.3 | 49 | 3.3 1.4 | 52 | 33| 1.4 | 5.2
| W 29| 12| 47| 49| 26 | 72| 63| 35| 9.0
| o EEmBEE | 1.3 0.4 | 3.1 2.3 1.0 | 4.6 2.9 1.4 5.6
, | HOE E | 03 0.0 |- 1.5 16 | 05 | 3.8 | 40| 1.8 | 7.5
feofAfEE | 2.0 | 0.8 | 41 | 3.0 | 14 | 54 | 43 | 20 | 6.7
B o Ko | 51| 28| 74| 54| 31 | 78 | 54| 31 78
LL : 5% EHHRA TR(%) UL : 5% EMRA LR (%)
£S5 HkgER R
‘ Gravigard o # il 12 BIE © & 5 1 1k | Gravigard o i i 4B 75 o Uk
’ [ | E [ [ v
ca P " ol = | ;H%gﬁ BB EE | a4 ow -
B B o E¥ HE momA " | Xak k| R R
o CERmIGE G | TR fEE | = | ‘ .
17 A 1 & 2 ‘ | 15 5 5 | 20
2 2 1| = 2 1 4 12 7 7 19
3 7 2 | 2 b 1 6 2 2 8
4 n 1 | 1 2 2 2 4
5 ‘ 1 1 1 1 2
6 1 1 1 2 5 \ - 2 7
7 n ‘ | 1 1 | B8 | 1 1 4
8 n | 1 | 1 1 | 5 5
9 # 2 2 | 1 “ 5 ‘ 5
10 # 1 | 1 2 | 3
11 » 1 2 | | 1 4 2 | 2 6
12 7 2 1| | 1 17 | 17 21
187 ‘ 1 1 A | & 24 24 31 %
14 7 1| | 1 ‘ |2 17 17 19
15 » ; | 14 ; 14 | 14
16 7 1 | 1| 2 1 | 1 13
17 n 1 ‘ 1, 9 9 10
18 8 8 8
19 » | ‘ ‘ ; 6 6 | 6
207 | ' ‘ 1 1 5 5 l 6
21 n | | 1 | 1 3 3 4
2 n ‘ 1 1 1| 1| 2
23 n ‘ j ? \ 1| 1 1
24 n ‘ ‘ ‘
25 1 | 1 | ‘ 1 1
6%113‘13 19|9|12\13\79\12010\20‘140’219




WF1 54 4£ 10 A 1 A Gravigard (Cu-7) OEEER#EIZ 2T (551) 91
% 6 HEIRHF O BRE (134)
20~24 ‘ Muﬁ)i - M{&L | 12(3.9)
| 25~29 l 5( 3.0) 2 |EERE ], {ﬁé B 1(2.49)
F 30~34 2(1.8) zof| 0
35~39 C2(2.9) y M (6.0~6.5cm) | 0
40~ o0 f CIRN E{# (6.5~7.5em) | 11(3.2)
0m ’ 1(7.1) “ it | j( (7.5cm BLE) ‘ 2( 4.5) ,
1@ | 2(2.2) ‘ E % | 13( 3.4)
P |
o B % 2@ | 8(4.0 \%ﬁﬁ% 7 % o0
3m| . 2(2.6) :
| mL | 11(3.0
4@! 0 } ﬁrmﬁ%ﬁ%%&%{gni 227%
5EME 0 | = | :
i | _ %wm%%ﬁn%k{ﬁbl 11( 2.9)
om | 12(3.7) | by | 2(8.7)
1E| 0 . . {tui 13( 3.3)
w2 A Py
mmwEEE 2E | 1(8.3) i} o O m‘ »
| B
1 3 = 0 o _ {f.cl,; 4( 2.0)
4E 0 TEREMESE By (4D
|l S EW*E % 13( 3.3)
0| | 7(3.4) e R # 0
i g — L ——
o ;D 3( ii) gpay  Pushin L 9(3.9)
A “ | Pull out | 4(2.9
3E | 0 | T | = &
4B | 1(12.5) ) 258 10
58 FLI O HE 4R I 3
SEME| 0 | | 328 | 3
HRERE K L] o o s } moL o 12
' 5 A 5B O B |
—— b 1(F 21
| ol o i o | LR RE)
IUD% 724t | | I o
B E IUD+0C | 0 | T H 4B R 0
I | _ BL| B | B % b o & K8
' B | 12(3.6) | HARME % 0 ® 5 5
A iﬁ ﬁ{m@ ¢ 0.7 FEFLICLBEE 0
| =1 = BRI s b o gl s s AR A L E % 5
& & @ &{ B | 13(4.0) | ARD
| Il N
= | 0( )i‘ QEHR - &R 37408
I mL | 8(3.0
B’ E ‘ @E®K - B 38208
SRS {auﬁ 5(3.9)

He B
H 3

() A 397 Bl

FORRIzHTBEAE

7,

(1) HERRER DR
BRIEIRIZIITHI P 13N b, EMFIC X > TH
H U 72 B@RIEEO RHIRIE, 6 7 A1.8, 124 A3.3,
167 A3.8Th otz (£3). 13FIONRITE 6 ITTTE
Y IUD & ok 8 4, BiIEiE (FiticK -2
FIIFHRE L b D) 5HITHY, EHEI2H AUNIZE <
Koz, PIERZ 1EORTHOR. i, TEIMEE

Blix7e <, EEPERERS I L0 BREEEZSIL
To. fho 7T HIIERRRICEE 2L, FlczoHbL02
Bl > L S HA Lo EEIC IUD %R
LIRS ¥, TR PhER RTS8 L,
Thrbb, 13FIOEIRERIIREIE 2 4], BHRWE 1
fl, ANTEEEHHE10H TH o,

(2) PBHERF DB

TR (Fselil) BXCEKABH GE2BiH) fEF




92 (552)

LBHo 55 9FNE, EFEHR3PAURCE D bh (F
5), BiH=126 » H2.6, 124 B3.2, 164 B3.2TH->
7c (&3).

AT X 2B OMEIL 2 <, SFIRERCHFE
ABENE S Th ok, iz, 1349 6 FIikiEARNC A
RN Th oz,

(3) ML F 72i3IENEIT X B P IRER| Ot

IUD i X 2E#EAERTH 5 HlLE i3 &REIC L 5
BRFEFNTLIF A H A, FDRREDOFKILIRIITEERL 6
A1 A2.9, 127 A4.6, 162 B5.7TH Y (F3), #EEH
6 7 AUNOBRFZLBIF1FITH o7 (F5),

(4) fhoEZRGHE EIC X 5 IkER okt

HAML & 72 3P LI 0 EREROER IC X BBREKIE, 1Z
A EVRRRRE (L TES AR, ARUMEE, A
) LX3b0ThHY, IFEDLNEL, FDHH5
BlEEEER 3 1 AR S hBRELTWS (F5).
ZOkERIL, 6 #HL.3, 124 H2.2, 164 H 2.7 T
e (#3).

Gravigard (Cu-7) OEEREMEEIZ 2T

ARESeE 24 % 4 %

ZD5 b0 4 NTEEER 9 H ALUNOREEZFE LK,
8TV b EF®I2H AURICIEEZFE L ThE
#9507 (F£5).

(6) o> fEARIEL I X 2 B BRG] Ot
YL~ T kB P T, BEROBARERT
BrELUICEFIZ13F Do (F5), £05L 241k A&
IUD DEES (tail thread) #FB2OTHWTHS BEL
Teb o, 3FIIEEE ORMBO I iChREICE 74
ThHY, o 8HlLZNLL EDOEEDOMEMN L 22D
Telew (L HEEE, BIE%) chkEshik,

2. ¥EPORRER, BRER tEERORHI

2T (E7, #8)

(1) FEHFR o ARER OFH

RTICFT L ARBIMOIEE & R & o3
Whhie, Zhbik TUD oRIfER & LT—igiyid o
ThY, ARBBRND 2 ~4 HEChRY D L5 o8
7 % spotting 3H Y, TOBARICBITTS. bhb
NOEFICBNWT Y, ZOX5ERN 1 5 B#iIcizs

(6) FHEEERIC X 5P ILER DR NZh 397 4H126.9%, 21.2%icH Bz, 3 5 HLL
IEHR % A LI Fo b 1T B3 L TSR 126 3 > 7225, BITIZ AR W LYslod L e,
KT BEFOARBRELAERY
. . 1% HH 3% AH 67ARB | 12vAB | 15»AH | 187 AH
|
| MERENC 307 | MEWERC 336 | MEME 336 | MERENC 286 | MkEERC 145 | MbeEc 71
- % | 343 86.4 | 326|92.6 | 317 | 94.3 270‘ 94.4 | 140 | 96.6 | 68 | 95.8
A Ew | | M| 43(108| 16| 45| 7| 21| 6| 21| 3| 2.1 1| 1.4
I £| 11| 28| 10| 2.9| 12| 3.6| 10| 3.5 2| 1.3 2.8
A i |
| K % | 289 (72.8| 309 |87.8| 283(84.2| 248 |86.7 | 117 |80.7 | 64 9.1
& ARMM E i L/ 08| —| —] =7les| 2| oy —| —| —| =
| | i £ | 107|26.9| 43|12.2| 51 |152| 36|12.6 28 19.3 7 9.9 ®
g | x % | 307 |77.3| 323 |91.8| 207 [88.4| 262|91.6| 133|91.7| 61]85.9
| i &R b 6§ 1.5 7| 20 9 2.7| 11| 3.9| —| —| 1| 1.4
o | fn| 84212\ 22| 6.2| 30| 89| 13| 45| 12| 8.3 12.7
‘ ——  mUCRZ) | 371 93.5| 335 95.2 | 324 | 96.4 | 280 97.9| 142|97.9| 69 97.2
PUEE by @mm) | 26| 65| 17| 4.8 12| 36| 6| 21| 3| 2.1 2| 2.8
" i U | 314|79.1 321 |91.2| 209 89.0| 26893.7 | 136 | 93.8 | 69| 97.2
» b | 8[2.9| 31| 88| 37|11.0| 18| 6.3| 9| 6.2 2| 2.8
H = %= U | 376 |94.7 | 345 |98.0| 328 | 97.6 | 279 | 97.6 | 142 |97.9| 70| 98.6
% » p| 21| 63| 7| 20| 8|24 7|24 3|21 1| 1.4
B ﬁg‘ 7 L | 387 |97.5| 340 |96.6| 326 |97.0 283 |99.0| 140 | 96.6 | 68 |95.8
s » p| 10| 25| 12| 3.4| 10| 3.0 3| 1.0| 5| 3.4 5{ 4.2
e L | 356 89.7 | 322 91.5| 311 |92.6 | 268 93.7| 137 | 94.5| 66 | 93.0
T M : .
| ® v | 41(10.3| 30| 85| 25| 7.4| 18| 6.3/ 8| 55 5| 7.0

TE:HE A%




WEfn 54 4 10 A 1 H

Gravigard (Cu-7) DRI 2WT

(553) 93

ﬁ 8 f&ifﬁﬁ%ﬁﬁlﬁ&%mwpﬂ

® —— ‘ 77 Wom w(ﬁﬁmm@) o
(i) | NHERRE | E i | HIBEE Eﬁﬁ‘iﬁfiﬁll pre
sy 700 | 0 | 9 | 6 6 ‘ o |
(9.6%) ( 0%) ‘ (2.3%) | (1.5%) | (1.5%) (2.3%) | (5.0%)
% 9 WMAREOHS LWHELOEEEOHFR
ﬁ‘gﬂ!%‘é 3 n B o H & T
A ;r - B % | & 1 o
v . | mwnm | R w AR AN
. LB BE|(EALE 1 L
N \% e e ke | 0 (e | ® |8 | % |6 ®
|
Foalh T2 (5%32)l<95 7)‘( 0.9)|(¢ 3?4) (95232)\‘ ’ } ? ' ’ ’ ° (88. 3)\(1% 7 2 1 ' ! - * ’ \ ° ‘ '
\ , i
L ERk. oo ’(41 8)‘(9%562)‘ {( 366)‘(9§63)\ . ] ’ \ ’ ’ ‘(86134%1(1%?')9) ° 5 ’ ! . [ ' ! . ‘ .
Aif‘397381‘2 \390‘3\4‘0 ol 3 ‘ 41’1‘9}3’62
G (960)(05)(35)(982) | 1 ‘(874)(126)| | ’ |
( ):%
(2) 5o H RO TS RO DEFAORBUIFAFTEC L STEN 2 2>
s 1oy AT, BEHERE L ORERM, #T 7e,
OEIMEFZ 5 bR ENEN20.9%, 10.3%H27h’ (2) BREBREOHS LIERDOF
3 7 APRRICIZBY Lz (RT). RIS (tail) & BWTERET AEOEIAOEEIC LY
(3) s omFEEROIES ZOBEDOB B L FOEEE % 3 BREICK S Liz, RI0IT
% 8 T HIEROBHEE EH R, BEEFIZ ST FLieD L, EEROMED I IC NIRRT 2
W, FEFEKE LTI 384 (9.6%) THok, LarLZ 51372 A IR B LIRERIED T#E] THhob D
nooEFEO7ZD IUD ORREFQREL LIz O3 7% EbhEh 2l Thol, b tall REWZDIZTE
W, SIS R R L CH T ClRELL. fEoTiho IUD &k
L 3. EEHORBEENHFL L CHREREL, IVBEr XV RETHOL,
MEAREE 0 B R e ¥ OFMBZE b OF L 2441 (6.0 7, BREEBOTFLE, fio TUD ik L TIEFIC
%) I2hH D, BRI L EDH L 3FIERELCES M, BRERIC EEIEY KEL L 2ARVwTh
5, 2UFITRIMEEL T 5 e ¥ L TEEEMEL LML LR Fal. 1UD O%HIE, BIRETICHE
1. W37 B, 18% Bgic BrE& N 241 KT fERo
4. A - BREREORES L BEE 0T (<) OF8o @lhE RSO BXE Th
H#EAZE (Inserter) & IUD OAERHWZHIC A NEBH 78S, BEREZIADL 2EFACBNTHESLT
REHTH Y, WABERTECD, BEACBAOR BT
& IUD 0wz b, (BEDRBIICBVTE 5. THHERENRL
HThoT, DR BREERICE AT v 22 ©—EITOk,
(1) FBABRIEDHE S L HEHDEEE OF L AR MR < FEABITIER © BREHNE
FYIRT I EBAFEIC L pERRL, BEELE Bk LT, 721 TUD & 0@ TUD OIMNZIC
B EELZLORETTH 1.8%) i Ehno U R EY, TENEORENEESh TSI L
® 7. Ny ote, EEOESE, SIS ICBWTL RO
Fie, WAEBOHIM, %E, BEREBET, £ FiRERES B2,

Ts0f (12.6%) & WP Rp0TC,

MOREITIE, FAK2 ~3AHIS2»oHE



94 (554)

# 10 %i\:ﬁ%ﬂf@ﬁ% kvﬁﬁﬁé@

1 w0 . B |
‘ i
—— : ]
ﬁﬁmﬁ' OB
w | B 2;‘ B OLE
| B | ‘ﬁ%‘

181 | 1 Wrsi AT 2 of 0‘

():%

M1 FE&SERE
DIEEBRRE—c R bh, RRBEDATWS, =0
BRI ICBREY TTZ 0 b 5. CoEMD, L

PR L 7o FE NI O FEIRERIC, HUN LS RESe, Wﬁ@%
WK R 52 L2 5. ChLDOFIRITVTR D,
TEAROEMARERISEZFZTL O Th5 (F1).
6.  FEPIED MR R

DR (1061), B (8 4)) Ic B W THrER D TUD
BN & FERiBeh i o MREA 2 HE Yo
i, SPEEIC X D ERL 72, BRI, 18~20% B
O TR RIS DM 2 5 L Lie, REEDIE
PEPERE 2R LIch D%, JIfaflic BT 3 4, ik
HlizBWTAfIBIg SN, ZORETTR OB 335
PR & RTBENIE TR 228 2 B ey o7e, & 7o ¥f
DR Tk D270, NERHOZH L [Fh) 25t
b DI h 0 Jo, SREERBIOTERE O & Bk o
IUD MENECOWTHRET L72a, Zoiaskin
TLBEZR W UIRERNTH %,

7. IEHIBEPZIRE R

KINTRFT I L, EENORERRIL, Pap. Class
12, 1104, I ZU614, WMa F3HITHY, 120 HE

Gravigard (Cu-7) OBEEREEIZ >V T

85.6) 14.4) |

u)? 2B XV Gravigard » EH

.. | Gravigard
7 - E ,NR 2F'5i7
W | g ﬁ\%oL\
L I e |
BRIy
155 26 20| 1] 9 ‘ 3/ 0 0 179 2
(98.9) ( 1.1)

3t< 11 fs A 32 4 2 R ik

!”%ﬁmwﬁﬁ nu%&ﬁﬁ%

}I 0 Wa b IV vV K

J e L L

g | I | 10 5312 0 0 o0 | o 45

E om0 61 11 29 2 0 o0 j 0 19

o> Mal 3 0 2 0 0 0|o | 1w

Bomb o o0 0 0 0 0 0 o

@ IV o 0/ 0/0 o ool o

RV 0j0/o 0 ololol o
* 22 dﬁ&@ﬁ%ﬂib&ofté

I OMHIEEF ARICIBEESTY 5,

BT DRERECELIIRd S ror-,

8.  Mik# X UL FEmhRE

RINGR LT e, R, AmikEk, ~E e
vyfl, ~~ b2z Yy MA GOT f& GPT ff, 7.
BY 73R 7 75— tﬁﬁﬁi ETEFE#HHATHY,
FERBRICTEEITF/D e oz,

H7, TABNT I\ TEEFERT & BB O MG SE RE L
7z, 6 0 RULESEBICIIE U 2 7R 7 40 (GE11[E)
Th27eh, Gravigard FHIC L 5 MHHO - F-HEIZ
B Lo,

£ =

Gravigard (Cu-7) OMHRER X UOEWEMICBAL T, W
FNS14E 3 A2 BHEFN534E 8 A31H (cut-off date) £ TD
397 5, RFEA BEATST 5O FERE L HE L., E
TR B IERITIEEBIZH AB L6 7 HicBnT,
100/ N2 D BFITIRERS3.33 L 18.8, HARDIHIRI. 286
FUB.2, Hifid 5 WITERIC L % BREEL.65 XU5.7
ThY, oHEC X 3REREEDE B PIERITZ
NEN17.4, 22.7Chole. #OTHERIZTThZh
82.6, 77.3L72BZ L &R LK, ThoOREE, ZKic

W sl BB NEROBA S Ok L I12ITFE
L 2L, BELYD REL DOHERICENT

Tholk,

ARESEE 24 % 4 %

&




W1 54 4£ 10 A 1 H Gravigard (Cu-7) OEEERE#EIZ > T (555) 95
# 12 HEREME

—_ | % o oA 60 % 127 8% | 160 A#% 1‘ 1871 H#

| M£SE () | M+SE (n) MiSE&O}MiSEhﬂ\MiSE(m

K om B® % 417.142.5 | 412.8+3.9 | 413.8+3.2 | 414.3+6.1 } 415.5+6.5
(104/mm®) (189) (77 117) ‘ ( 36) \ ( 31)
Hom B % 6072113 | 5934+155 6378 +137 57334227 | 5910294
(1/mms) (187) ‘ (77) (115) ( 36) | ( 31)

~% 5 8 E v 12.7240.1 | 12.36+0.15 12.46+0.12 | 12.56+0.22 12.48:0.23
(g/dl) (189) (i) 117 } ( 36) ‘ (31)

~= F 7Y oy kb } 38.47+0.27 | 37.09+0.37 | 36.0+0.33 3636¢073[ 37.47+0.57
%) i (187) ‘ ( 75) (116) ( 36) ; ( 31)

GOT 19.5-+0.7 16.5+0.8 16.9-+0.6 17.4+0.9 \ 15.8+0.9
() (148) ( 61) (103) (21) | (29

GPT | 14.9+0.9 11.7+1.2 12.7+0.7 12.6+1.6 | 13.0+1.3
(U) (148) ( 61) (103) ! ( 21) ‘i ( 29)

FTAAV T AT 75—+ 5.2+0.2 5.0+0.3 5.1+0.2 i 4.740.4 | 6.5+0.3
) (122) ( 56) (87) (14) ‘ ( 25)

it W o 102.2+5.2 | 105.1+9.5 98.4+5.7 ‘ Y | 102.2+6.6
(r/dl) (14) ( (o )

1%, HRERR X OHMIE 2RI X AREZENBON0H
WA, BEHSRIESRE Y,

AFEICB WL, MEaRES2, HYEEKS04 L LK
OB L OEMASML TV, Zh b OERMORR
R LE~SUEL VI EWAT Y X205 Y, TUD
ERRBRICL AT Y09 pbibhiz, #27TC, ThE
TOWENLD LS TUD 2B L THMR A BB Y
Lo EbN ARV LIREMPL OB THH I L
*EZHDEDL, & IUD B—RicER EShIBEIC
B AR O EE L SEOR 4 DFRERRE > S HE
TRILRTERLICBbRSE, #2oT, EMEICL
B & — AR OREOEE L RET 52 23, &K
TUD DEfEM: & sttt & fedd B i b LB R
ThHAHY,

BN OIEHRIC O W TIE, Tatum!® (% {14954 &
S 926 Fllc DWW THIT L, WMEEROEWT L& Hik
L, EEoTizEd Tns, Ll CulUD HER
A Dx 6 DL RO S RN R H O F 4GB T — R &
Eixew o RL L, EZRHFLADODIWEEIR
bhvbho 2EFDO T L <, tail BHRZTWD I HiC
IUD #kEL TEEER #iSETELorzhknbo
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This study was conducted in evaluating use-
fulness of Gravigard, a new copper IUD, in col-
laborations with 10 universities. Gravigard was
inserted on 397 women (4,757.5 woman-months
of use). The follow-up period was 2 years and
6 months from March 1976 through August 1978.
The cumulative termination rate was calculated
on the basis of Tietze-Lewit’s life table. The
net cumulative termination rate per 100 women
at the 16th month was 3.8 for accidental pre-
gnancy, 3.2 for expulsion, 5.7 for bleeding and/or
pain, 2.7 for other medical reasons, 3.4 for
planning pregnancy, 3.9 for other personal rea-

Gravigard (Cu-7) DOEEmRMEIC2W T
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sons, the total termination rate being 22.7 and
continuation rate being 77.3. Judging from the
comparative incidences of menstrual disorders,
and both subjective and objective symptoms,
Gravigard is not substantially different from
other IUDs.

The device could be inserted easily because
the inserter is flexible and its diameter is small
(3.0 mm) and the device is small, so the women’s
discomforts were seldom presented. Removal
technic was also easy in most cases, so the
women’s discomforts were seldom elicited during
removal.

As above-mentioned, it can be judged that
Gravigard is an useful TUD characterized by its
being ‘‘miniaturized .

(A}« WEFNS44E 7 H26H)
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FUDIC : BRI XL BB E O )5
FELTEEENLTWSED, ZOREICELTRT—#
—RZ L RIEHERIO 5t & Thev, AR ERRA
DANGWBNREE FEMIC BRFT L BRI RS 5 L
Bohs #ERTE HLhCT 3 2 Lbic, XbICEE
BRI EZ ALY L T OfREOMAZEL
7z,

EBRFHER R « EFREEEL R T 2@ ADRKHA
K nvevBifge » 5 &, SR Chz 5
FSH D EANR® Y, ZOHRIPEDRKIUT L b7 est-
radiol 28 EHF Bicoh FSH BIET 3 5. HHI#iciE
gonadotropin &% steroid 2% mid-cycl pattern %7
LERE~ L B1TT 5. LLE® hormonal sequence 7%
R CHESTT 240 TR & V& CBIRE K O R REARIE 2
B A CIER OFFEENER SNz, BP0 & v
EVENBITEE CEIREIME S O estradiol, prog-
esterone NN 17a-hydroxyprogesterone 3 WhE L2
icHEETE L Ol TRl LH Sl shidgaicz
DR DBEMIIER ICHEE LTz, FHIEHID progesterone
B estradiol DRENEEMEDLIEICEETH 5.
BER b, EEFHERROCEEEET 2INEAOME
steroid AN N5, HEHOM: steroid D EHD
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KEGE—EAOBEICHRKT 52 L 2R LILHHLTH
%, LH RERAESDREET 522 L AAMOHEETH
27, EEENC W CRED CEENCE T L% o LH B
FRELZEL, LH 12IEE12045 5> 5 15053 O W Bk 439k
BT EDHEREN, ZOIREMERIESE E LNERE
RIEEAZ bbb o LIS hie, BEETERERIC
FRER AN BRI & BT B & £ DR DO EEEED
ET 2RO, T OBEETERIESFEFRICES L
TWBZ EEFBLTWS, FEHE HCG XU HMG
%5 UIEH @ hormonal sequence I AN&RI2EE) &
Bz 3 L EARERBERNLEEET 2 LEBDE.

2% Y EOKEERER» D, HEBEOER 2%
BRI EY, SR OHEEP LB TO—ED
FERE AR IC/EST 2 2 L ANETHY, kD
< BEBRMYICULI & 0 T & T RIS R I O TR R I
DOWTHBRANEL BbILs,

2. Prostaglandins & E{FHEEE

B &

Prostaglandins (PG) 1ZAEGHNEIEERCASSML,
£ OEBIEREZREL TW 5, AFEAEZFOE TR
PGs &UpBtee, HrlcHEMRE L © BRI W THEH
ERTW3Y, REZOEREHEZHEZS h Tk
W, T, PGs LHETH, TmEEBIOUREEO
BIRIc oW T 5.

A ZFFrurri PG

JAEM: PGE 3HEETH L Y @ LH-RH {WEiEZ
T4, NEMEPGRED X I IZEELTWAEPIERET
5%, SMEME PGs it X 5T LH SWEIR L IES
nTW3E, BERPLETHIVEEEREzAZL LW
2 BDT, EEAT PGs R TEMEITH L TAEMICE
Dk 5 RIEREROPIEIAHTE 5.

B PEIRE PG

URRaA R LB @ ChlN PGE, T RE
k& RTENRD Y, PGs FBEINCRE 72 BEE 17
LTWaLoLEZLNS,

C Eie PG

1. EBLE EAERIBIER

PR, EALOEREICEWT PGE BEELTVS
LDLEZLND,

PGE: 13#kic/EFI LT CAMP EEAZ#ML, =
Iz progesterone AFKEEHET 22 L b, FEAEFIEIE
HeET+5LBELDND,

2. EMHBTEA

SR PG Fea 35 v b, ELVEY b, bYVH,

B O(HECK - ER)

AREasE 24 % 4 5

FEERDWICT UBEEBMTIERAEREST 525, b T
FHRE LTy, PG Fea 1298 L~V AT
KT (LH %) Ol progesterone A REEIEM IZE
EERL CGRTIERERET 3 E2 605,
D HE#E PG

PR S v FofiF PGF 8 XU Y HEERIc 1T 510
1 13, 14-dihydro-15-Keto PG Fza %, ILH proges-
terone DR T T 28, T72bb HEOBTT 28
Z—FH L TEMLTEY, WNEEE PG Fua © BHEEE
TAEEEA~OE SRR SN, £ M TR—EDENE
R,

3. FERERCEFEE
OR O = (BEK-ER)

BRREMENTIC I 1T B ENIE & E RO >
T, BICBEEOREENEOFRARF L P LICHELE
ORI oW TR R TR0k,

RIS ER A23THCTh 5.

FICE R T EIESTRIOH 2177 WREHERE
HICNIERRET 5 L L bic, NESOR—BIATR
el e F AT ey, TR T UF-NVERE, &b
iz B.B.T. 258, 3F0MHBIc>WTHRELE

SEREI OB ABEIIFRAIC ARICSE LT, Thb
L A2 ERIORER SR RIEER, ReMES B
= LAREET DO HEERAE, BREWIENICRR R NIEE
IRAET BIREMEAR, SRRREOD H A0 HEE
BAWAEROLE4TITH B,

FnEnOMEEE I B ARARERE &£ 1 0 ofE
e B EREIR 120 4150.6%, FREREAEITR D
% & 64 » 27.0%, SyHENEEAEELZ280] - 11.8%, RIE
BABII19F] - 8.0%, FWARREIFZLPRL2.5%T
oIz,

£TD IR VT L EIEEE IER PIEAIO 2 & s
% L EREEREEE S v SR T ey (TP LK) =X
FoUF— GLFE L) LikfE, »- BB.T. i
KOG XV ABO U BEEEORELEX
bivie, ESHEEERENE P, E L O ERR L IZER
—, B.B.T LIFEHOEREL T3 2 b EEHIC
BIF5T A ey priming OEEIRELEZ O
Yo ETAREMRA B EASS®R IO P I EERE
BRI EOBREEERY I X 5 NEOH, FAE
DEFEDHER Evic,

PLE®D X 5 REEAEONSBEREERC AN
FEEIC L D BRI TR L LIS REIETE D R
HIsEN AR L B X b,
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4. B L EFHEE
Of B O (k- EE)
& #5 (A - 2)

7 v FRO= U AT 2R ROBR I EERE2
LAWMENE S e FATF ey e R b eSS it Lo TH
MENTWS, Shelesnyak & (1963) 1%, H=EMR
BIAH =R b ul U BERDERNC surge, X E—
7, ELTHWMEND LR LT (estrogen-surge hy-
pothesis), L#*L, 7 v b OIIEHIRIL A CREEMHIO
TR b FUDRWARE— B ER LT — 21X, B
FERUAWONHIEERIC L >TER D, surge HEE
SiF 5% D (Yoshinaga, 1969 ; Shaikh & Abraham,
1969) &, surge JRTIZ72<, MEEMcHRWESh3 LT
%% ® (Nimrod & Lindner, 1972) L2355, EEiC
BEORHN, JRSIVE OGN T - L, BRI
BMThITFEORME L OMEMEAT, BEShZE—
Z7ELTHBT 20 EE b % (Tachi & Tachi,
1972).

FuFATF ey, 7y bOTERELEREZICE
RALUTR/MEICBIT 5 RNA ARk (BT 5 Litic,
MEMEZ =R b w7 v oS ZHEER I L TE
(% (Tachi & Tachi, 1972). A @ a-amanitin
ERWEERRERE, e 2T e v oEHEICET
HYEFR#HEDS, Baulieu b (1970) =X hu X vico
WTHBE L KIP SiCHHALESZLERKBR L T W
=

EFHRT—2TE, 5 v N FEOSuF AT
Ve VT X3 IPERESA 3 H CIHRT B L &R
BRLTW32, MEHED S v AR5 a gkttt 2 KiE
PRI 4 BHEBFL, 8BBIIEkTE, =25y
A =178 (0.2pg/rat) THIR - BIBE2BELLZT v b
ERULET 2L, PueFfRFur J&2 2 —K0F n
FAT Tkt 2 RSMIREET 505, Fiike 2 A
ERBLICEY T, =2 e AU EELTL S
v 727w et A RISHIEEE L2, chbnE
R — 2% b L IR T BB M s s
EETNELTRLE,

5. IMARILEVENRE &Y ATz Clomiphene HESRE
B DB HEEE

R S B (EXRER)

clomiphene citrate 545 (clomiphene ) 174,
clomiphene BEIIfE DEAHIT I HCG [F H 5000847
3 [E# 54 (clomiphene+HCG #1) 18f, clomiphene

(563) 103

BEURE BIE X iERE (clomiphene FEIER]) 8 oI
LH, FSH, progesterone (P), estradiol (E:) fE%
clomiphene $¢5%EEMIc RIA Bic THIEL, ER
RRER, EEVEEERY © EEkE R,
clomiphene $EIREEIDBRRNEDMREHEE 479 L L bic
clomiphene+HCG REDOEZSIT 2707,

@clomiphene FEIRFI DR VE EIE EFILRE L &
LWEERHZ L DR,

®@LH %, clomiphene i, clomiphene+HCG &
b—1HHEOEMEEZ L, LH ©—7 LIEFE#ic
HUREZIZ 2w, clomiphene F 17415 5 4,
clomiphene+HCG TiX18%F 6 FIIEFEIBLAT OfEE R
L7, TOLH -7 EMKRMER O —1 B OMEER, B
IMBOEERERAEORERRERERTLEL LIS,

®FSH %, ZELWEKIZA LR,

@Pl%, clomiphene ] Ti%, EFEFHLAEZOEX
72 <, clomiphene+HCGHI T, HEEHIZPEIZ clomi-
phene #l, EEBFHMicLLEREOREMBEELRT.

®E: %, clomiphene #f] T, BFEXRMCEROEHER
R®L, —HFPREWBICEEESD P, E2 0F LW
R EE AT, clomiphene BESFEHIDOZERTLDE K
OREA% T EELBND.,

®clomiphene+HCGEHE D E X, HCG K%
MWL, E: KHRX DL OPEELEZEL, P, E2 @
TNEOEZRBETAZ L 2d 5. £1PIH AT X v HCG
BRI LicLY, PRIFHMRRED LH KT 0 LA
FHICIER L, SEIMBIERR S 1 5 RE DN W HEREICH
PlERT 5z Lich B,

6. LHEFE & EFMEE
B oW O R (K- ER)

HREFHEIC >W L, Z0REIZEHEL T, BH—
LWH DR LAN DD factor D EHfIC L AL D
LEZDNS, L LITHREDEEU EIChZEd 50
RIRROREIMER, REEREFEDONEL L ShH,
BT progesterone AEFRAEIC & HHIHIFREIFMED 4 %
T ERNLEERTND, 62T L OYIHIRER T
FLLTRREMICEERS D, #BEE2 LT HDO 7#5t
Il LRI B S W EFRRECES b 0 L HE S
B, LHULERD 2 WTEROMMIEEE LT, HiEk
Bl NGWFRICRET 52 813, ZhOZE, JRED
B8, FTRHBCLOTRLVERRIRNI) O—o2 LR
5. 22 TEY, EREIREHIC T 5 IR RO
MBI, HEGHOIDICHMTELFNE BT L7
SEF] 9 Bl I31T B R AL, UPER SR, T = Bhiik
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MH > Cai-Steroid JEEED HEEH 5 progerterone YEE
FWFHO compartment IZBWT HEAEH LV BfEE
RLU, PRI T7 % UREEARML C2561, F=7IR
T22AEDMEM L2V, ETIIRFIR L FEHIRTORE
FRHARMEME O Zh O 6FRIT4fELeD, —F
pregnenolone B X ONZ D sulfate DIREL L bITINEE
HIRT © A2 BFEOMMERL, ERVHIIREERTIZ
progesterone FEA:, & Vi) de novo synthesis DJT
ERHEE SN, £z OBERIEESIGETE -7 b2
Y, BEIZETRIBICHAT LIk, 168 TREREAIRN
JRBIC AT T B2 LAV L7z, —HUlamER BT
BEARMILF steroid JEEICOWTHS &, HHERE
FHABEFINTIB T L progesterone DH 7 5T pre-
gnenolone DR T & L H BT b, ZiLbIZBNWTIE
steroidgenesis 2EDET, &V bIJHIEEWE v~V T
OREEEMEER 2 RA L 72 5 AReiEs e LEEw, L
o LYREFREE D T4 12> WTiE progesterone LV b
estrogen Z &1|T ertradiol I L {HHET A Z &b, i
PERIC BT BEETIE progesterone AEREEL VLA
estrogen AEFREVEHICEESNE L0 LEBbIS.

HBATEZFSPHIHEMES

EFN544E 6 A 2 A
AT BTHISIRSAIRRG 5 Bk — v

1. HEEBTSHEOBIRFERREC OV T

KUg - EHFUES - TTak T
HEMTER « B & - SR
IKEF&—BR « AHHER

(& BT A - ER)

S BUTIBFIS24EE34E D 2 FEffIc, AEREDFEIPREE
2 X% LHEE S NTERIA6HI T, JRIEMEAIT236], %
HAE23F Th o,

F oW, EHEUREHIE 4 71, 55 1 B AR,
H2ERARSHTH O,

MEBEIRERIREER T, clomid (2 TAEIBEIIE
7203, TEHEFIEE T,

2 1 EEde BRERITIE, clomid 12T19%], clomid+
HCG iz T 4 4, HMG-HCG {z T 2 5, HMG-Premarin
12T 140, CB-154 2T 14, 27 nBEiislz 7w,
PEOPERIZ 79.4 % TH Y 2D 9 b 13 FIAMENR LIEIRE
38.2% ThoT,

5 2 BEAE BRI T3 : HMG-HCG 12T 24, Hy-

ATESE 24 % 4 5

dergin 12T 14, CB-1541cC 14, &4 HlogLIpFlz
B, PEUNERIES0% TH Y, F0D 5L 3FNEIE UITIE
H(137.5% ThH oz,

&L LT, SEIOVEINFEREE 12 X % PeIiFss
5, BEUPSRT6.1%, IEIRFIL16(, FEIEZR34.8% ChH >
il

2. Clomid-Duphaston % 5.z & Z28E00, 1TIRRLEE

RIBLZ - BAWZ « = &
BEHE= - FAEE
(Esz4s B - )
Clomid 1%, #iz=2 bu Yo fEHEHT 2%, S0
KA L THIRRLARWEFRZNE ST, &
RO FENERES &S ¥ 5%, Duphaston #5
X A% ERe Lz, #4543 Clomid-Duphaston #
EBEEDIOATHY, ZhE Clomid-Duphaston H%)
FILON LERBIBLA L e fyi) Tz, BIZAZBONRE L
T, ARUBELIZSHY, AFEOI3ANIE Clomid HAg
1, Clomid-Duphaston IZ#4T LIZfERITH Y, X BEE
D6 A%, #EX Y Clomid-Duphaston #5 %4772
TOEFITH B, FERELT, EERCELTE, AT
1318.1%, BITII21.4%Tho7z, X, ZBRFICHL
ik, Fx, 58.3%, 100%, Thole, =o data %
Clomid HApEED & D Lt L THET 5.

3. Bromocryptine 52 & YIEIRICEHKSI L 1= ga-
lactorrhea with short Iuteal phase defect @
1 FEH

EEfE - EHEMH - BIREA
HREE - AR - BH &
(fFMK - ER)

Eprolactin (PRL) IMEICHE HREAfE D BRICS>NT
1224 DIFZENR 2SN TWB L OO, TEF AREREH
5% PRL MUEICEET 2 HEEDien. 40, Fx b
FBRHST 5L EDNBEMEZRERL, bromocryptine
BEIC LV ERCRII L0 T, £oRBHFEIC>EH
E3 5,

FEFIT30OIIER, 23\ TE L TEERSH €O
BEERRS VIERELWew, ETHERBENTE L
TR L ORE  REEZT TV e, W 2FICED LT
IRL7 W, WEES ANREHD. Wik, HLEOE
EEEEC X Y AR 238w, BBT TRARMEIES
HMRER SN & 72, NIEIBERZ TR L,
PRL %58ng/ml Thot. ##2AHEIK Clomid
P15 L NEER T, SAHE XY bromocryptine 1.25
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mgX 2/BEZ@EAEEL, 4FAMBICEELL, 204
BT 22/tix PRL EMETT 5icoh pro-
gesterone D LHPARLNE Z L BB TH ok,

4. EFTERZENRLERETHBESEORAS

RS « WHAARET (7T AR AH)
KE (FA % SIRHF)

TERDIEEETIX, WHERADZ LB TE 50130

IANTHZrD, TNEFIHLUTHFRT 2 I0idtx Dl
ERbolc, BrOMAEEEBRE LICER, BTESK
DEFTAHB AT (VY 3300) ([ERS7Tmm DL v X
(ARFAP) 2o C, BESICERT 5L, BEA
DIRFRERIZHDY, Thies=4—L LTHFFeTh
3, EROFMBELERERNICSHATE 20T, Fiif
FHEZRICHERTHZ LR TE B,

FEICITRTEROET A (NV5000) #FHL, &
RIFE Lew < vF n AUk, KON150w O a A
BREMEH L.

BIBR L7e RE W OB Y L i HEER D VY, Xk
AVRTERVWRENRD B, BEDEEI PR NDT,
REE S RIFT, NEENOBE FFSh 5t
FoTws, 2, 3OEFEEELEZY,

(R ANF AT &6

5. Disposable HSG ;¥ A 25D {FEHRER

FARYE - =8y & BRMZ
ZLFLZ - EEES
(Esz4E BFHE - ER)

Fex X AEMERLD Disposable HSG JEAZEX ZH:
LTERLTWE2, ABEEMHEHLZISHOREE,
TERBER L T e NTK REAR % v POk (35041)
LB L7z,

Disposable EAZRC X 5 HSG MifT&HIc BTk,
WHEDIKFFD NTK iz B LA e < i B Rk 0!
HOMRBRIEICE N TS NTK Flick L, S8 o b
NH BTz,

FAREIT, EHABRECESTHY, WRRYTIRE
PREL, BEEOECBRETH S LOfHE ik,

6. BIFMEIRAERE ORI

EHEE - AH e THREN—
HHE F MBS RE 0
RE B (REEX - ER)

i, HBEICT 5 GlORIBHEREER 2 RB Lz,
FERECBRERFR LY, 24128 21-hydroxylase K1

(565) 105

ELBEI SN, 5 1HIE, AEmEEEITHY, FiE
WFAENED bz, AEFICE, GC, MC RUEE
DTG I ) BRI, Red LB, fl4 4
%, BMBMETHY, GC 0Lz X » BN
D& 5o 7. SMER RS PEERERICH LTI, &
TBFMEMAT Le, ZhBIREOME, 2BIEEKRETRD
BEL R, BEMIcSWTRILERE, %, —%
M OREE T, RABICIBNTIE, ERPEINERS
LU, REBBZLICHII L, AREIE, Mihz7
vA FRVEVORRBIZLY, FHZEATERERST
HKle, FEie, WMERELHREL, B#ike B 5H,
IR TL B LEL B NS, A4%iE, ch
D DRI 2BV EREL %2 5 L 0 LEbh
.

7. TIEESEERAIOMEAERCONT

KREES - BEHR - &T7F—
FE— LH E-KEH &%
PR W-BE B

(BE BIREHAER - ER)

YRHZ B W THEAEBH RGN RAl & L TRpIA
fEEx ¥, Wb Placentation M5 TT5LEZ LR
HIER 3 7 AR TR EITOT W5, BENRE (16H
£T) FEHRAE CRNMERFIERFEION ST 2 FlIE
<) 8% (8.1%) :fumiEhzkicd F Bk (10.1
%~25.6%) WL THRBEZ WD TWD, TERER
&, NRRE, BHflElrel CUHRERTFE M0
B2 inVE T B RIEBRE OIEIRRIC I 228k L KAV
TURBEPLETH Y, 21 ARET 5L BERPREL
BT 2 RRRERRE DEMICHFEL 52 5 LEx
BIa, FRICHEIIATE— ATSE & v 5 BIRITRRIC X
DIEIRFRIIGI O 5 603 £ T RBIFRRE 2 R RIEH B AR
KEITHS 5. Lich 2 TABIBERI R SH T RG]
DEHEH FEDLW TEETHHZLERF LI,

8. H#&mr Prostaglandins &= DT

BNETR - JIIHER - % #&—

HE - RHE= - KEER

BT - H B
(BEEX « ER)

FTEAEFD PGs OBE»D, ARIERHEED )
2 PGs %, BEEABHZIFZLTNEZ LEHELT
&, SENZ, FEURAOKIB0%IMRER LT3 iR
DIER, BREREEYE PGs L oMGe Akiih PGs
TREE LPIAEANC X BB BLTHL MBI L WEE
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27z, BREREEORA, EFEAOHREE2HEDOA
Bz w7, naproxen X AREFE1IHE, HFE2HAEIKK
BELk, ARMEY PGs i L, RIA i CHIE
L7, AREEERA © Bfms PGE: 1319.8+6.3
ng/ml, PGFea 322.5+11.3ng/ml, naproxen #5514
1%, PGE: #%5.1+1.1ng/ml, PGFsa 136.3+1.0ng/ml
CHEBICET L, X, ERbepiEkle, BLEXY
ARRREE DO FEIC, PGs MR BREZ > &8
WERI N,
9. DHAS #EI[2k % FEiR=RoPIL TEEEDOR
LICET 2ASER, BREESN, BT

%=

KRE & - Eh GUEKE L&)
EZNESS (T A EE B3 )

IEE140 BB D = & v ¥Fic DHAS 2mg/kg &3

ARESEE 24% 4 %5

WG+ 5 L, 3RMBICERRGHOLEL S, M
#rho DHAS, DHA, estriol, estradiol, estrone,
progesterone % RIA THIE LA, KT estradiol
EP#EE 6 BB EEOETLERE LTS, ¥25—
VKB T TTERUCEEOHBR 2 G LB E LR
W0l TEOHSUIREA & BRI ETEMSET
B LI =25, DHAS #%E54)1C, collagen #piEnE
W, th o EE L RS EN D glycogen FEAID
Wb wb B2 LW, —7, collagen DML
BIERTH 5.,

Plkick v, DHAS Iz X3 FEEEORMELHE
E3 Blz, DHAS 21 estradiol JEEEZ K X4,
BE ORHEF Ml —glycogen fEkI—collagen iR
rERE LD EEbNn 3,

collagen fRHEIL, B L{FHEES N B —F THE
EhstBbh3,
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HARMNXEH#E 12 PIREERICONT

HAZNSED REZEHR

WEFNS54E1L A 121, 3 4Fic—E @ B ARSI S % BEERMTbhET.
s DERE, AEREESNEFL, KRECBEINLIFVERETRINER) FEALOT,

WD Z LIHBELZS .
(1) HrecAHEE L LTREEFET 5513, BEAL— FEEDIEBHL TSV,

() BlaEEaalEE oL ET, DEEE PBREREY - FEEFHC BEL bok HE

i, THAOPCEBEEEHLTIES .

PRz oWTRHAOERHY £ L, FTREBHOWEELIIZIWN
T 106 FEESHEERANAAR 7-22-34

AAFEaRa RREEHFHE
03-403-6 29 1



108 (568) ARE&as: 24 % 4 &

AR RS 77 B2y

MITERRIX 5 H8 B (K)~10H OK) £To3 HME, BAZFamSe cE ke

BLHBICE, TFHEREKE LTEMEBER GRERKSESN), MRER (GPREEREA S
i) OEEFBEIShie. B0 TEEREMTONUEBS L. B, KERY —< 4 L EETS
FENOFHICONWTOEREE KT ZLFREARERICR® 22 L RO TR AL E S
L, RSB TUVEERFERET I 20V TH0CHAIBI 5 MEAERYYE Lew] S0
BEHERSCBY 2 OHETHEEL BE L.

Sl s BEFER2ME O DAHHERS, L, MB 85% BAhasgiEns, Ep
SHBEMERT, BE, MEENEGOREBLEERTbhi. B, MERELARE BT
i3, WEFISAMFEE H RSB THRALL 8% M Lz 2 &, 197HEE A R E AR BIRE
BORFICOWTHEARS 2. “hiclL, SBITERHEIC S W R ER R T N E Th
5LOERBBO. Eie, TOHLEWTETLSBE™MTbI

FRIZ, EFTHEZAESWMECAY, EBR¥HNLR, ¥ CicR ICSU R4 - ISSC SR4 0%
HERBHDI.

ROFHHFHEBSBE T, FIFeH], FSIAZME HEEH O &/ NEELMERS D,
SEER BEHMEShE. Tk, RBREBLHETE, V-7 1 v RHEHEZEECEN LD
ETh ol FEWRBERERMNHSBIEHE TIE, T TR2ABICDIED TN B BT 2 BEA
BEFSHBHA S iz, T, FEFEFEEELSWETE, Ev s » FL =V ROMES,
RRFOREMb 2 RE, W OCHEBROMRBIC SN THRER ok, FEFoMNEELWE T
i, RFEEO A - FBIC BT S Ty — MAEERO DO INETOE Y Y LSO L
Ty — ME ERIC oW TOTERIRD b, L THHM - BEOEHEELSRE T,
R m R RIERA R ) BT e, BAENAZET19504F 4 H26 8 0% 6 EHRAIc BT, 2
WEOSEPOETEEFEILL, FEBERAT A LMY LRBY 2RBE T o BE L2 L <
THL LI, TOURORMILY S LYK, SHOEELE L2 b S5 BANE L, 4H
DEETEHET 22 L1d, D20 THBMWTES LOBRBPBR b, BREBEOR, 2B,
COMBEIE2N TR, SREELLAVWEOREN SOk, 2k, REARIK THHHE 2305
LT LIz onTiE, BEEEFRSBATHET I LORERbLO-.

SBIT, H2ABACTEL TR HEREAMESNEESBE L &Y LIFCffn, 2R
FHEEBEABSBE VThh, NREES (BH) B2hREXEFE s

52 B HIZFATR, REREESMHGIME EASIHIRENE, SHTREAeRE - FoRkE,
KEME, RE - BEUE SRECMEOAENEES, FHiE, =31 ¥— . EEERE,
7S, ERRIEEOSRIERLOHE LERSERTbhi. B [(REDDO
EREREEGT&®E (UNCSTD)] BT 28 LnRER b ok

DPBOH L, BEFBICAY, [UBEHNOHENICET 5EREEORRICONT] & [HAZREM
SBEUO—FWHRELC >N T] BERSAE. Lal, [EARZFS%LEESEAO—RER
DWT iR, ZHROBMLERVHENESERT ook, Zhic oWV Tit, &3 FEEEE»L
oWzl TIFC, BRET 2] BORERDY, TERSh.

B, FHRIFOGNPLERHET, [REBMOEER] (Es5HaE FRER), [H1EEO
BT AEROBRIZO>NT] (FE3HER KREEHE) OBHESTbhi.



WEfn 54 £ 10 A 1 H (569) 109

3P EE, T (RAECET3 BEFAIRE0 BRICOVWT] DRFAREZRE ~ORA
NETRELE. - OHARE, OMECEROEMSHELTBLD OREEHORE, @HEFE
i L B ERDBREEOHESREED F = v 7, ORROAKKRERDLLOTHS. KT,
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