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Studies of single AID (artificial
insemination of donor) and the
estimated date of confinement

Eiko Kobayashi
Department of Obstetrics and Gynecology,

School of Medicine, Keio University
(Director : Prof. Rihachi Iizuka)

Clinical study was made on 529 women who
had become pregnant by the single AID. The
following results were obtained.

Single AID(1 & 1 R BHEMATEE) &S HTER

ATERE 23 %1 %

(1) The number of days of pregnancy was
265.85+5.95 days from the ovulation day, 265.96
+7.54 days from the day of artificial insemina-
tion of donor, and 278.01+7.84 days from the
Ist day after the last menstruation.

(2) The estimated date of confinement was
the 266th day after the ovulation.

(3) When the women in whom the duration
of pregnancy was more than 280 days after the
ovulation were regarded as those with excess of
the estimated date of confinement those women
were observed in 8 of 529 women (1.519%).

(4) Of 529 pregnant women, 167 (31.5%) be-
came pregnant by the insemination of the ovula-
tion day, and 400 (75.6%) became pregnant betwe-
en —2 and 0 day of the ovulation.

(5) The sex ratio of the babies was @ : & =
100 : 105. There was no significant difference
between the day of insemination and the sex
ratio of the babies.

(6) In all women who were delivered normal-
ly, urinary levels of Es tended to decrease. On
the other hand, blood levels of CAP were divided
into the pattern of increase (47%) and the pat-
tern of decrease (53 %). In many women. blood
levels of HSAP tended to increase (82.39%).

(ZA+ : WF524:7 A25RH)



SIGNIFICANCE OF JONES-JONES OPERATION
ON DOUBLE UTERUS

—VASCULARITY AND DATING OF ENDOMETRIUM
IN UTERINE SEPTUM—

Kinichiro MIZUNO, Koichi KOIKE, Katsuya ANDO,
Osamu HIRATA and Yoshiaki YAGAMI
Department of Obstetrics and Gynecology, Nagoya City University
Medical School

Abstract: In eighteen patients associated with the double uterus, the vascula-
rities in the uterine septum were studied angiographically and histologically, and in
three of them the histologic changes of the endometrium were studied. Pelvic angio-
grams were studied before and after Jones-Jones operation in each case. These
angiograms indicated that blood vessels in the septal tissues were scanty, while that
the anastomosed uterine fundus after excision of the uterine septum have larger number
of blood vessels. The septal tissues of the uterus were stained by hematoxylin-eosin
and the number of blood vessels distributed in these tissues were counted under the
microscope. The average number of blood vessels in 40 fields was 119+36 in the septal
tissues, as contrasted to 235+42 in the fundi of the normal uteri. It was demonstrated
that the vascularity in the septum of the double uterus was poorly developed.

On the other hand, the histologic picture of the endometrium was the same
throughout the whole uterus including the excised septal area.

These results suggest that Jones-Jones operation on the double uterus not only
reforms the uterine cavity, but also improves the blood circulation in the uterine wall
because the poorly vascularized septal area has already been removed and results in a
favorable environment for the development of the fertilized ovum.

Introduction

The malformed uterus does not always
cause the complicated pregnancy and labor.
However, many investigations have indicated
that there is a high incidence of abortion,
premature labor and difficulties of labor in
cases associated with the bicornate uterus.

Ruge" in 1884 first reported the vaginal
incision of a uterine septum in a woman
who had had two abortions, followed by a
full term delivery. The popularized surgical
unification for the double uterus include two
techniques originated by Strassmann® and
Jones-Jones® respectively, although it rema-
ins to be established which might be the

better concerning the success rate in deli-
vering a live infant.

Our previous report” has demonstrated
that Jones-Jones’ operation for unification of
the double uterus is more effective on bearing
living infants than Strassmann’s operation,
and have suggested that this favorable result
might be due to the well reformed uterus by
Jones-Jones’ operation.

In this report, the vascularity of the septal
area together with endometrium of the
area was studied to evaluate the further
advantage of Jones-Jones’ operation.

Materials and Methods

Jones-Jones” operation was performed in
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eighteen patients who had history of sterility
or repeated abortions and were diagnosed
to have a bicornate uterus by hysterosal-
pingography. In all patients, the pelvic
angiography by Seldinger method and the
hysterosalpingography was performed with
the uterus kept in the same position before
the operation. The same procedures were
then repeated three or six months after
Jones-Jones” operation. The pelvic angio-
graphy was performed at 5th to 10th day
of the menstrual cycle.

Thus, the vascular pattern of the septal
area or the reformed fundus portion could
be accurately recognized by overlapping a
hysterosalpingogram on a pelvic angiogram.

In nine of all patients, the uterine septal
tissues excised by Jones-Jones’ operation were
sliced and stained with hematoxylin-eosin.
After then, the number of blood vessels
distributed in the septal tissues were calcul-
ated microscopically by Schwalm’ method?®
and compared with those in the normal
uterine fundi of 3 women whose uteri were
removed because of other diseases.

In three cases, before Jones-Jones™ opera-
tion, some specimens of the endometrium
were obtained from the uterine septum,
anterior, posterior and lateral sides of the
uterus by curettage. Three months after
the metroplasty, endometrial biopsy was
performed again in each case by the same
way as before the operation including the
endometrium of the reformed fundus. All
specimens were examined histologically and
the dating of menstrual cycle to which the
appearance of each specimen correspond was
diagnosed by Noyes method® .

Results

Radiologically, the vascularities in the
uterus septa were interpreted as poorly
developed, while the reformed uterine
fundus after Jones-Jones’ operation appeared
to have abundant blood vessels. Fig. 1 is a
pre-operative enlarged angiogram which
shows scant blood vessels in the uterine
septum as evidenced by faint visualization of
contrast medium. Fig. 2 is a post-operative
enlarged angiogram in the same case. This
shows abundant blood vessels in the reformed

Significance of Jones-Jones Operation on Double Uterus HRESEE 23 % 1 &

Fig. 1 Pre-operative pelvic angiogram (X 4)
scanty vascularity is noted in the
area which the uterine septum cor-
responds to.

Fig. 2 Post-operative pelvic angiogram (x4)
vascularity in the uterine fundus
obviously increased (the same case
in Fig. 1)

portion which has been repaired by a
triangular excision of the muscular septum.

The histologic picture of a septal tissues
of a double uterus is shown in Fig. 3 and
that of a fundus of a normal uterus in Fig.
4. Table 1 lists the number of blood vessels
in the uterine septum of nine cases with
double uterus and in the normal uterine
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Fig. 3 Microscopical figure of the uterine
septum. Blood invessels the sep-

tumare poorly distributed

Fig. 4 Microscopical figure of the normal

uterine fundus (X 200)

1) before Jones-Jones operarion

cyclic day of

cNage endometrial —
R
wa
mid-
L . proliferation
late-
2
= 10 proliferation
3 17 3rd day of
’ secretion

2) after Jones-Jones operation

cyclic day of

case . —
Mo endometrial Bl
biopsy ( wall )
mid-
L 9 proliferation
late-
2 i proliferation
3 17 3rd day of

secretion

fundus of three cases.

( 1L ) 1

The average number

of the blood vessels in 40 fields of microscope
was 119+36 in the uterine septa and 235+
42 in the normal uterine fundi. It was
the uterine septa had

noteworthy that

Table 1 The number of blood vessels
distributed in uterine muscle

1) uterine septum
no. case age
1. T .M. 31

2. Y.S. 29
A BT 24
4. M.Y. 24
5. $.Y. 24
6. M.Y. 28
i M.H. 30
8. S.N. 26
9. K.N 28
average

N

number of blood vessels
in 40 fields

147
158
81
136
180
116
71
87
96

2) normal uterine fundus

119+36

number of blood vessels

Table 2 Dating of endometrium obtained from various site of uterus

(anterior)
wall
mid-
proliferation

late-
proliferation

3rd day of
secretion

(i

mid-
proliferation

late-
proliferation

3rd day of

no. case age
in 40 fields
1 S -H. 38 205
2L F .M. 31 294
3. S.F. 36 206
average 235+42
dating of endometrium
(right) (left > (posterior)
wall wall wall
mid- mid- mid-
proliferation proliferation proliferation
late- late- late-
proliferation proliferation proliferation
3rd day of 3rd day of 3rd day of
secretion secretion secretion
dating of endometrium
(right) <left) <posteri0r)
wall wall wall
mid- mid- mid-
proliferation proliferation proliferation
mid- late- late-
proliferation proliferation proliferation
3rd day of 3rd day of 3rd day of
secretion secretion secretion

secretion
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scanty blood vessels than the normal uterine
fundi.

The histologic picture of the endometrium
remained the same in the anterior wall,
posterior wall, lateral wall, septal wall or
reformed portion, only if the curettages are
performed on the same day of the menstrual
cycle. There is no defference on the dating
of the endometrium diagnosed by Noyes
criteria between the uterine septum or the
repaired portion and the other site of the
uterus (Table 2).

Discussion

A malformed uterus is not always associa-
ted with gynecological and obstetrical dif-
ficulties, e.g. dysmenorrhea, sterility, repea-
ted abortions or premature labor. However,
it has long been recognized that in cases
associated with double uterus there is a high
incidence of abortion, premature labor and
accidents of labor associated with this
anomaly.

Recent experiences have suggested that
in properly selected cases plastic repair of
double uterus may be indicated. The popula-
rized plastic unifications of double uterus
are Strassmann operation® and Jones-Jones
operation®. The technical procedure discri-
bed by Strassmann is as follows : the uterus
is incised transversely from cornu to cornu
across the uterine fundus with final suture
line in the anterior-posterior midplane of. the
uterus. Such a procedure incises rather
than excises the septum. On the other
hand, the technical point of Jones-Jones’
procedure is that the muscular septum, by a
triangular incision, was excised, resulting in
a final vertical midline incision. This has
the additional advantage of avoiding injury
to the cornus. The availability of Jones-
Jones’ operation was further supported by
Jones”, while Thompson® and Sala® have
advocated the validity of Strassmann’ opera-
tion. The final assessment as to which
operation is more effective remains to be
established.

We had practiced Strassmann operation in
fourteen cases and Jones-Jones operation in
eighteen cases, all of them had had history
of sterility or one or more abortions where

Significance of Jones-Jones Operation on Double Uterus AfREaEE 23 %1 &

no other cause could be ascribed to. As
the result of our practice, the incidence
of living infant increased to 48.19% from
3.6 % in cases treated by Strassmann opera-
tion, while it increased remarkably to 72.7%
from 4.8% in the cases treated by Jones-
Jones opertion, and the post-operative
hysterosalpingograms indicated that Jones-
Jones operation reformed the uterine cavity
more correctly than Strassmann operation
did.

In this study, we examined the histo-
pathology of the uterine septum, to evaluate
the further advantage of Jones-Jones opera-
tion for the double uterus.

There is no histologic change in the
endometriums between the uterine septum
and the other site of the uterus. On the
other hand, the pelvic angiogram indicated
that blood vessels distributed in the uterine
septum were poorly developed. This finding
was certified by the histological examination.
These facts suggest that uterine septum
itself may not interfere with the implanta-
tion of the fertilized ovum but disturb the
development of the ovum implanted in it
because of the poor blood supply.

In summerizing our study, it is concluded
that Jones-Jones operation on the double
uterus not only reforms the uterine cavity,
but also improves the blood circulation in
the uterine wall because of removing the
poorly vascularized uterine septum.
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HSG TiifEEEiE L FEMICTHET 5 & v 5 Rl
ERARICFIAT 2701, FEOHEME(IZ LEE
FTRETHY, ZOFELLTTEXHGEE T 2128
S LTz, ZOMERAEL S 2B~ 5,

a. EFTEH

WHIOEREFAREY Tml L L, ZHTIMERE L
TS IS A BEDE B, FEBRIDINVERIED E
iz by, e LTH TS0 =/AF T, EIRER
IR, AAENERRAFCEBLTWS L0 (BEL).

— R IR TIE Z DFIAHE5.0% % Fib 72Dkt L,
ST PR U 2114570 7441, 35.1% TdH 7= (p<
0.05, E3).

b. HEALETE

FEOME iofxﬁ@®#ﬁ+d£&5@1 7
A NVAETTFEORNERTHRBEELZET S, &Y
#1232, 3ml Lk Afétmotx 4,5ml TBE
IRz KRRA LTW3 0% RERETFE L L
.

— RN T Z RIS 4%kt L, SMETERN
T 21 14 3 4, 1.4%IcF £ 7 hoi-,

ST R IR AE O X # % 12 B4 3 BF%E —Scoring » &

H T &3k

ER1 EETE®R
Endografin, 7 m/, 200mmHg
c. BERIRFE
%E’Tfhii_l:ji T, MBEREALICAISTERL bA, &k
LT=AF L Y HEERY, 7ml EATIE 497400

M@#%Ehﬁ:l%m & EZi320ml ELEMLTX
el BlRGEIELNBE LD (BE2),
—JEAREIRATIRZ ORIA 6.0%Ic% L, SMEFERN
JERE i 211413841, 18.0%I38% & iz,
d. TEAES
FEEBEIHE A DFERIC X > TERNEZ 5
wWTE@'%*@@mﬁ’mmmTEﬁbj &g
TORET B L L, REWECOBBELEZ

x%ﬂ,u®zkwﬁﬁ®%®#?aiﬁﬁfbé
TENBERTIZ3H1.4%, HEETIZ2.9%TH
.

HARIES : NIEO BRI GHEIR, v Likow

pSE

-—?&K!& (11059'1)
% 10 20 50

ABFERRE OB > o

0 30 20 0% |T EXKREK
hd
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B K

it %
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5]
F =
=
U3

&
ES

WM AR E

#®

B KR IE
£y o— 7 %
NMEHEDBRIE

rERE
% H L
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EH 2 WMBERTE
Endografin, 16m/, 130mmHg

BEH 3 WHREARES
Endografin, 14m/, 190mmHg
BRP R MM T EHEEREORR L S, A
BEMECE TR FEABEOBRREMAELEX NS (BR
3).

—BRER AT S OBIR 7.3% Ikt L, SMETERN
B G 211 314, 14.7%ic % Tz,

AV —REEE  TERBECHERS BICEEILR S
L, TEGZEARL LTZABI VAL RY, Tkkic/h
BOEEEONIR, b ITKREERHERWIZGE
2ix, WRRERO B BEXIEE B2 55
(BE4).

—BERERA TR Z ORI 6.5%ICk L, SMEFEN
R I 21142561, 11.9% &% Tz,

IHBLIERTE, WRHEARE, RV —7REED
3 WG 21141 94fF], 44.6% % 51, HFRD19.8%Ict
LTH B MTEHETH o7 (P<0.001),

SMEMETRGRTE - TEIRICZ bhvizfEx O FIRERE
CXOTELEEDbNS, FEROTRHRAZTHAE
BTk s, RANIIMENBSEGICIE 1S b0 G
R 0.6 %),

e. IMBMETEIREE

TR 'K

(17) 17

FEE 4 R —-REE
Endografin, 8 m/, 80mmHg

S E NIRRT 2 410.9%, HBEETIHL.5%TH
S .

f. FERTE

FTEREOHK, NEO—HKE, FEGROLFY, i
BoORR & bTEECEBREY RSB TES. TE
WEBE, & ICIEHETE, HEZEMHT RIS
HHDT, FENEREKC ZOBEATLEBRIZED b
BOIFELRTHS S,

—ERERATIE 2 BRI 2.7% et L, SMETER
JERE G211 2541, 11.9% & iz TWie,

g FTEERES: EEHNL, 2ml LAEATET,
TR EDLO TARERT, TEGEEINNEL, EEA
ETHAMHEERR D,

—BEIIRATIEZ OEIR 1.56%Ie L, METFERN
[ERECIX 0 Thote,

h. #WFE: EEFEO SO BECE2T, &
R, WAL, WANE, FE X, Blfida 0
ATERECHEINS.,

—ERIERBA TR Z OB 8.5% 2Rt L, SMETFEN
B CII21 R 7 4, 3.3% Tholz.

i PREG  EERRERY VERCABHAL,
MERICBEATEZLDLB DS,

— BRI A TR DB 2.1%, IMETERIEET
1321140 3 4], 1.4% Choiz

ERTEHCBY ZMBREY (REE %k 26
) 1E—REREER A T1340.6% et L, SMETE PR
TILTABIR 4450, 59.5%cHEx Tz, Z® 5 B3I
FEENE»L WUMT Lo BN REML Z LD,
Douglas %, FHITIELIZ HEAT L7 FENBEICRBE &
BohiznT, ThE WM LEHLz (FES).

PRz & 0 AR EREE CIRIER TES KB AET
FEPkERD R, BERSMHEORY, LT
HREOIRE, B %2 EbE 3R RTELTEERT
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EES
Lipiodol UF 7 ml/, 130mmHg

Fg " B’ﬁ lEAS

E, R —7REERELLZN LW REREE.

2. SMEFEPNEED IVE X R

TV-X BB CEEROEAFEZBIET 5 &, 40~
80mmHg D ILRARVEAET BEANT T =EER> 5 IF
BiclER, BRMIEN, 20RELEREE L TH
DHOFERNSREESN, 3~5ml {50\ BN~
HrarlcifEshTn L, #EoT100mmHg Bifg OENEE
AETIVERAOEEPEN, KEMEERHICI5 0%
O, XTI ARIE O BERE T, BEERCTEL
D GHGE b b O R IVEEBG L Lz, 1B

ST I P o X IR 4512 B3 % BF % —Scoring ® 3 A

ARESE 23% 1%

BE 6 X, 24rrM%E&
7 {50 5 B T K £

=7

CERAOERERR LT, HEAR+HH% L0 EHE
EEHL L (BE5)., S512200~300mmHg DEW
BEAEC L »2b LT, WEESENPHE LRV LOZIE
EHEGE L.

—EERA D X e CIVEBBIE 2 2 5 L, TS
#57.2%, —{AiEE 19.6%, WHEE6.7%, —RES
TR ZE4. 4%, TR 1% Thok (R4).

SMETFENBER O IVE BRI & iy 5 &, IR
RO 7 HEFEL, HHNEEL 204455750 36.8% I
U, —REEBIZE5HI27.0% I, BT b—ER

SMEFEARREE (2046))
40 30 20 10 %

mE X KRB

3

W —AE (109641
% 1|0 2|0 3'0 4‘0 5|0 60

A i@
— & &
oI
{7 - fthAURA
CERE:UNE

B

=

CRER T BilgR <D

moE X #®

B 4

CRBA 9 iR <)

3

HEFEARE (1975)
50 40 30 20 10%

60 MEBEBXE

B —RAREE (96361)
%10 20 30 40 50 60 70 80

mREXSH D

—REXSD D
— D B & &

ﬂt’.ﬂ'lﬂijc&b
B X & U

) INERZEDICHINREXNRDOFE
GMEFERBE 146]

moE E X
X 5

EHEULAGODDERNT B,

—RAE 14260
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B 634 1A 1R

TS 3741 18.2% L L T3 (REE T2 10.6
o) (P<0.001). WS 1346(122.5%, —HES T
I 12615.9% T, W bXIRE L h#EnL Ty
7R, TSVERAZEX 166 6.8% T, —REAREEALY
HLAKERTH D (P<0.001),

Frbb, SMETENEE CIRIVEBUEME g X
RN TWEL, EFICEERDOY, IVEWAK
NEE LT, FRESSEDNIFANRENE NI ERE
Bz,

3. SMETENBEIC BT 5 IREREG

E# AT HSG s WiaE e LTlLHEh5
ZLEEEAERY, LELIABRBITKMY Ects
L, IERERE SN, BWAREMSTAL, &3VIREEAN
A LI EF RIS SN AR 2R B A T, AR
LBl D, ZORDITE, BINAEL, 24FF
FEIf% DR EIRIE AN AT RE A IV E S A T H 525, K
VMR HIEARE R B L, BEIREICS T 5950 )
PREBELFER LD T, RE&EhdZ i3k
K/\

— IR T, TRIER4.0%, —{fEKR14.5%,
JEHR72 L78.9% Thoiz (K5),

SMEFEPNBERS TL, IVERED-DITHENRE
D14 & B 19761, WK 2861 14.2%, —{AIE
K113457.4%, —{EIEIERE 7 CHAIER 4 412.0% &
JEX D D 2373.6%1C bDIE Y, BERER Li323.9%ICH
LTz (P<0.001),

SES L ol AMET ENBEEX FHNFIChH T,
BEEETRR LD, WEREROE L WEFSBER S
etz LA, UPEJER —Endometrioma FEREIDS
£, ThEEFETLARY ISRBL B Z LD
»olz (BE6).

4. SMEFENBEICET 5 X 5D Score

HSG %, BAIE L7o/METENEEG D X EEHR
RENT B L, TEIIMIEBRE & ICHREIN & FRTS
XMEOLEAL, MR, WERHATEGPERIZ N
&, IMEOBERMIT T X (B2 TV B R, Tl
ERORE, BEAOEEPSARKELELZLNLD D
DRENZ L, SLICIIREREGLT0%L IO bh
HEVWHEEREE,

SHIMETENEETIRINO OREFTANEEL
TRHNBZ RS, 22 TFEhk IWEE IIE
KRBT 5, SMETFENEREICFEN L Bbh TR
T LEIDOTLL BEE o, #® Score LREEFET
OTFTREME, IR, HFiER & 0l Z A L.

E#EFA Tik Score 120 L7 2ETH BN, IMET
ENEFETIX Score 0 2524, 1 &S114, 2 #6844,

TR R

(19) 19

# 3 HAMFEABEICSIT S XHEED Score

0 1 2
X #
JTI B SR IN S
S E |mRIBOE M B A — U B A A A
o @ Kk L~ B oE XKW W E K

* pEREREREEFIEOIEMLL, EF0=
BHEIVZDBLTHZE LD

F 4 FEGIZBTBE L RBRBER (96D o
Score & =

g | ew |mEEnEEDy K %
1| 3 |26 |2 | 1 |mmrmem
2 3 [ 3 |o | 0 | HMTELE
3 | 2 | 36 | 10ME)| 0 | BMTELM
4 3 41 0 0 g b #5580 B
5 4 36 |0 0 HAlr =
9 6 27 0 | 0 g k% 9 W
7 | 2 | a0 |o % 0 | BETFELN
8 | 3 33 0 | 0 e L Wy
9 | 3 |2 o0 0 | MATFELHM

3 83, 4 250, 5 R20%, 652 4F1T, 198%193.8

%75 Score 2L FTHh - 72 (FH52.9).

NEEFFE L1905, F1RIBBFHREZE
L7zDix 9 BT, ZDFH Score 3.2, FHFEER32.95%
Tholz (F4). BEFHENI1824], T Score 2.9,
SEYGEERR34. 65 ThH Tz,

IEIRENTAEH Y, 55 HSG BEL R MIRL, £
DHOFMTHBE RS LIZL O 5 Fl, REFHE
TEIRRREINF440] T, IEIRERIZ26.9% L 72 5. E D
LRSI 28.4 % T, 205 A DIEIRRIL 36.0 %, 305EA D
EIESRI321.5% T, Y Score 2.7 CTH-o7z, Score Hl
DIEERERD L, 1ETIEIFF 34133.3%, 28T
W57 204135.1%, 3 A TCIR71EIH18425.1%, 4 &
T 2307 5 4] 21.7%, 5 ATk 194 3 47 15.8% &
Score ASEAEIC: 51 EFIERMET T 2 EAR D »
Bbfic (1« 2884« 5 HETHEZP<0.05,
5).

R BIEIERZERICAS L, 19734E L ) &BICET
waéﬂ Witk FEE RS B 12.7 5 A 5 BN

%ﬁ%4ﬂﬁ?ﬁ<ﬁéiv /B, RIERRR
_L{ﬂIBB{ﬂ SIS 36.9%%, Y Score 3.0 Tlk
@E%Eéﬁﬁ'ﬁlﬁi}% Score THo7z.

EEZEHET22060 55, 5F1RBIEFMHANR14

BT, FDOIHERS.95%, 1 Score 2.4 TH o7z,
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£ 5 FEMNPE Score LEIERP X UHEFHR

ST ENERE O X IR% 2 B3 5 92 —Scoring @ 2%

ARfE4&sk 23% 1 &
£ 7 FHFEEER L Score

E ) METERBGE | 6 % | FoTR|mEk

G IR | B R
R A% R o | E M # % \ 211 |349’ 2.9
e NI IR I TS | 2.9
0 2 2 0 T BEREK 182 34.6 2.9
1] 1| 9 1| 1] 333.3% (%ﬁ+ﬁ%%f (BB 36.9 | 3.0
2| 68| 57/ 2 8|20 [35.1% 3 |5.2% WE+HERERD | \49 | 28.4 | 2.7
3| 8| 71|53 4|1825.4% 3 |4.1% iR 9 32.9 | 3.2

4| 25| 23] 1 1| 521.7%| 4 |17.4%
5| 20| 19 1 3 15.8%| 2 |10 ng - 6 4.2 28
e e wiz 14 39.9 2.4

6| 2| 1|1 0

o B ’ 12 \ 28.4 ‘ 3.7

‘ 211 | 182 j 9 j 6 |14 49‘26.996 12 | 6.4%

# 6 BFEACBITILIHEFKREZTOLM L Score

B=E W m &m{ B o
1 | 62078 | 3 |HmTEes

2 | 249nA | 3 | &L

3 | 344anp | 2 | MuTELR

4 | 61098 | 4 | ELEms

5 | 241nH | 4 | BMIEL

6 | 4508 | 5 | mHNBEOR

7 | 141008 | 4 | grman

8 | 341008 | 2 | BLmuw

9 | 24358 | 4 | meEREER

10 | 1108 | 3 | Merged

11 2€088 | 2 Douglas Z 75, #kpa
12 | 14E9%H | 5 | MiFEem

Ty 3¢3ﬁﬁ‘37‘

TRIFFIZ 6 61T, SEIS4EEN34.25% T Score 2.8Th
D, RIEFIA 6 BldHo7D, BEENZ 3HT, Wih
% Score 3 LIFT, fERBERFLTH O,
SMETFENBET I X 2 FFHRIEEE 188 4
F12616.4% T, FIEIFDR NS, F DO FIHERIT28.4
WL <, Score DEWEL DIEREILENE L 72 B EAH
Hohie (2« 3HL 4 - 5 5B CHEE®E P<0.05, 3k
5). REFRBEFRECOLMIT EH3E3I AT
HBDT, FBFWERSSLBEN T3 THA5. (£
6). DLEicX Y, EFEMESHEE R THBIE
W\ Score D 9 HIZBWI 01T 5 & L LIEEMEDOE V205
B TRHICRITFFMNEAT 5 FANBITIER LM Es¥ 2
LRI, BRFIRcR EOMEL Bbhi: (E7),

&
1. TEANBEDKE

FTEABEL E, FENBENBFWICEEL, BT
LIRET, WENER FEME Ch5 T EREE
&, OB, BRSNS ST BN L AMET R
AT B0 JiE T R EE S DAz £,
BEF20m AL DIORRICHR L, HRME~DE
DBREL, EELTENOERICSY, TESREE
Eiﬁﬁi]ﬁﬁf ‘J__—ly) 62,4,8,9,18)‘

FENBEOTHER B AR X ) BRSh T
twbhdd, 20 REICONTIERE #1550 Tk
{, Sampson ® AREMMFEIC X 5 FENBEFBIEDD
LT R. Meyer ORI ERIVERDELITHY®, F
RERERS U » SHIC R 2 FER L b HESh, —Th
IZIEEEAL 2 72\,

U2 LERPRAYIC X BB IRAE & 5 W IZFAERI T, #0iEa
DEEED 5 HICRE D IMET EIEERE O L2 b /-
Tk, KR EHD MR RIEC X B IVERZER <, 51
RF =z 23— EROFIVRA RN L, #ITLE
SMETERBYESE T, ARHCHEELTAS L, Bh
TRBEDAKDFED b, A I 7T CTFENER 235EH
SNEMOBREBOE LA THOI LR END,
Sampson AL L LRLDO L 5 IcEb 3,

SMETE NBE DRI TSR T, BEGA
WCHEAEL, BEHADH BITEFT LT frozen pelvis I2 %
TED, BEAEEEEELR) ZLLDNE, BERE
IELCREBICH Y, PAREENC BANE T 50, FEH
B, ¥, Bl EMmoREBICX 5 EFROE, @HRER
ENBLDLH B0,

SRR G L 2207 211601%, TEEEFLTS
b DHBKEST, FHEMM.95TH Y, Richterl® o
MRSMETENESEDSS . LAICHY L, HilkroE(T L
EFIE W Z B,

2. SMEFENBREDNZ



Hfi 534 1 A1H

SMEFENBEEOBINIMLOEE L RUL, KE &
R, NZERP IR bh, FEREIC XS THR S
51,5,15,17)_

BRI BRI TR AR EEE, MR, TEER &
DIERD DY, HERZANBTRE LTI, ERETE
PEFEHECHT TOMMS 2REMEBNERTHY,
FEXEEROBEME LS, LrLZhbiz LT L
LAMETENIEE 2 o2 l, BERE TEH
& SPEEETL LIS, foTHMETENIEE
DINETZEIR 1% {£<, Benson (1958) 10 %, Brewer
(1954) 14~75%, F#520%207% ¥ LifEsh, biE
T E (1959) 220731824 F 11845164 .8%, 1 & (1969) 2
X 37H1T8.1% L LT N5, SMETEANBECHT 57
BT Ok EETY, Richter (1974)10 1% 324 7]
44.1% L LTWBR, ZEFlicoWTREACERZTH
A 12 Stevenson & Campbell (1960)121% 80%, Span-
gler (1973)10p% 1014H84%] L &L TV 3,

THRSMEFERIRE TRE SN RE L EIR & 2305
FLLIAT LRV TH Y, BRI/ N #TE
TORETHCBLWAREEFL 20 bbb, i
& A& frozen pelvis THY B ORVFHFEERI RN
Lobhdbs, EROHMICIFEELRE, FricdM
NERELL, SMEFENBERE Tk L {icz0HER
DB,

ARED FERBICITIRR O —HYIBRIC X 2 R T ERED
AEARKETH B3, ITEE LS L -NRETFEIC
Xy, BERE LRI o7, 72& %1X Douglas #
DEZEL TWARWEE O LD T, Culdoscopy 1TX ¥
PRBEREOEBE/NILES LTHETE5 L, FRES
DD X WHATHI T IERENC X 12 S BRIETH O R
ZHD BOITHALD (AR 1976)20,

F - IHEBRE S EE BB LT, W
THAZ: ZEMED cystic mass & LT Hbh3 (MK
1975)%3, ZFOYEIFLLT LIRS TE#RL, Hv
EVEEOGRHER EREBERLELT 5L 50
BIENRFRLRD5. L LIND OGRS
Bl L T, BECHEENEZEL, T COMERTH
HLEBLARV, 22T, bivbhIIERARERCE
75 AEREED 1 oThH LT EIMEERET, /METF
ERBEOZEINTER WD, RESEEFMC XY
BEN2LLFNTDWT, WD X BRGEORKEE L LD
THiz,

3. SMEFENBED X 2

SMETF B NIBSE C i B AT A/, fETE
B HERE, MR, Al BEWRER E R T
»Y, FEHEBESEECGHEI B, ZhbDE(k

TR & R

(21) 21

EXEMCHET S Z L RAARETHS H T FHE
K, MERE, FAEBEORE SLiHBROER K
ERLIRLY, TV v NAVEBREFHALZSBED
PWIFEE B E TS, SMETEREEOHERNT 5T
FRER LT T 58:18,14,200

THETI0HIEZ 2 5 2505 O SMEFENEE ©
X#GE et Uz 8451372 {, Theander & Mehlin
(1968) 1 FAE TIZ FEHic JME A HET 572, HSG
R FEMERS RN 2 L, AIVBEEIRNO #8582 07zhicit
gynecography & JEE D 2 EXEEAHELEL, JIE (1972)
® , JREEE L SRR ER G E LT, JEENIC 1,500
ml DZEREEAT S gynecography & SMETHPIELE
DT Uz, Grant (1964)% iZimtEEEAIEEA
L, 12 BOBRERY CEEAOERNSTEGEE
221 (peritoneogram), MG —INEFRRE 24
ETENRECRHD 1 2t FTn5, Fi Acosta
(1973)© WXAMET ENBSE & A 0F L 72 NE0H] D X 3t
T, 3HICERREEREL 2HICNBRELRD L
WH, INLIISMETENBIEORE L L THEXH 5
28, BEELITIVZRY,

4. SMETFENERICBT S HSG DA

HSG BTEitgENoBe@ig Tttt
BEHRFETH BN, IMETERNRETEAMAELE L
THNH, BREEREIC H57-0, 0 BRI R
RAb5, L LFEREGHE o7 21150 X G ELE
BTHL, BEMELVZAERE H2RH TLIXT
&7 FlzE, FEHRROWTE, T h=—15 HEE
E, #ERETHY, ZhLRTEHETLERICED
bIBY, IVEREGRCIERGEMNR D 2 Ll3dR
W, LA LBRZHESh- X 9ic (1974), TEiE,
BEERRE, METEPERE, TEAREER A0 Lo
&, XHFERICBROMKRAD Y, —HEORERLER
BTLENTELY,
JEREEERCELTD, MELR D OTERNR
ERBOBRBENRS T BN, IMETENEE T
—fEERA L D IVE BRI R I TH D T LB
%<, BEPREIDLADRP2, LB LEAIRE
HEEFIPBIVERNIZ EH LT (depot TERR), JAREE %
FhELFREN. FP (1976) 20 1 LEEIEFN IR IPE
NI L, L5, IMETFEREED TN
FIREBIEIR T, NAICHIEE? S, IVEEEET
Tk BE RS ERTEE TR T 2R R, AMETFER
BOEDRKKE LCORMBFREH L bbEBELL L E, W
IRROERR L WA X 9. IVEEDNE O R BRI EEIR
iR SIS, REEORZ LT, JMETERNELE
DFRFEEHAOHE 25 bHIRFT 5 L 2 HRKREW,
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B EARKRIC OV T L, ZEJAIIR PCO THEUDHT
BAELNEN, ZOEAICERFESCIMIIMEFERA
BUEC BT 2 BEFRERD VWL, AREFSERY
ZRICONIITEINCE L Z 2id7ey, SER&E 7%
DEOEFREFNATH Y, SMETENBEELET L
EEIRIEE L ETH DD, T0%L EICIFRERG D
7z,

Rk, ANEEREIC BT 2 7MEFE P BAEIC o W T a8k
RHPEL 610,20, LT L IPEBUEMEL 5D b
X, EELHESNT, 2l EogErshienz e
RE&poe, ZOERETLFHEET T, bhb
mw&abtxatﬁﬁ%Zﬁauimw BH LT

T ABE LOHE Sl b D < v, Jhinfa g e
B,%ﬁ&:%’cﬁ'f ICERW HREEOIMETENEIE S HSG i
T VRRT T LI3E LW, FICHET S CIREE
K, BESHEICR D, RTEFRSTEIC R 5L g
RoEhd, EERAEL LTORERHSCELY B

LD,
5. X#5 Scoring DE
SMETEABECRT 2 FEGR IEG IIEREXSG

th, 101220 TEREGL IV RWD, Th
LERAMICEEL, 2HHE 73 SHBIC ESTh
W, AMEFERBEOTREERE VWO T, BREROR
7, BTREEE, RSRECETTTY, 30
FIBHCHEFRE BRI NETHH 5,

© AES L L2211 T, & Score d DIF KRR
PR, BEREAMEVENE PR LR TER,

w

HSG #, BIBEFHRICX VIMETENBEZER ST
7 211 BT, IVEG, JIRERGICONT, —fk
MNERA & ERE Le, FEGTIHIBRARE, &
U — 7L, R TE, MEREENEL, IEHKT
BEREES IREAGSERCED LR, Lihd, T
NEHDEBMD 2 £7213 SEPAHLTALN D DREE
B nx 5,

FIZTIHD DA Score 12X VIEEMIZEHEL,
TR, WRIERESR, BRRBEFLLE A, BEF
WEELB%E 2702 72401% Score DENLDRELL,
WRIEIERIT BRI EAED, Score DIEWEEICB W TE
{, BRERIIEET Score DEFNLDTEIHD,

SMEFENBIER RHIEE, BEHSE—RRESNET
»5, HEBERED 15THs HSG ThirMiciast
FTHIEZ DR E SR> 5, 5%, TNEREREEES
HTELIRHELELLLD.

SMETFE N BE O X ki B+ 5 BF9E—Scoring @ A4

AAREEE 23 % 1 5

MERDICES, ATEZREO BB BREZ L
. EREEMEY, vl v e R ERI
WEEHT L&, HHPZOBR O Y HER W
Rl ESHRERAERTBHE, Btoss, B
s e BEER MR OTERLET.

AREOBEFXITHE2 A £ 10 Asia FE¥ELBES
(Bombay) % C'R4E10H 22 B ARGE2 LB 2 (ER
B) BV THRELE.

2 & X

1) Acosta, A. A. et al.: A proposed classifica-
tion of pelvic endo., Obstet. Gynec. 42 : 19,
1973.
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Treatment with hormonal pseudopregnancy
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Radiological studies on the
endometriosis externa

Takeo Ezawa

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

Roentgenograms of 211 cases of endometriosis
externa which were confirmed by laparotomies
following hysterosalpingography were studied in
comparison with those of 1,105 cases of infertile
patients.

T R Xk

(23) 23

We concluded as follows.

1) Endometriosis externa are seen to be in-
creasing in numbers. Complaints of them are
in most cases sterility.

2) Age distribution of endometriosis externa
is widely distributed from 21 to 50 years of age
concentrating in 30 years of age.

3) By means of hysterosalpingograms, displa-
cement of uterus was observed in about 30 %,
and atony, roughly irregular contour, polypoid
hyperplasia and myomatous uterus were observed
in 57%.

4) Referring to the tubal patency, peritubal
adhesions were verified in higher incidence than
sterile patients in common (22.5% in bilateral
and 18.2% unilateral).

5) 73.6% of unilateral or bilateral ovarian
enlargement were seen in cases of endometriosis
externa.

6) In cases of endometriosis externa, two or
three of characteristics referred above criteria
often observed to exist at the same time. We
tried to score them in the image of uterus, tubes
and ovaries respectively. The mean age at which
endometriosis externa was found falls at 34.9
years, score being 2.9 in average. Mean age at
which patients got pregnant after operation was
28.4 years average score being 2.7. 12 cases were
rendered to reoperation, most of them being in
the relatively younger age group with higher
score. .

7) HSG, though routine clinical examination,
can be utilized to full advantage to find the cha-
racteristics of endometriosis externa, thus leading
to the early diagnosis and better treatment of
sterile patients.
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Effect of Copper-IUD on the Human Endometrium
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Tadashi OBATA, Shusei HIGASHIYAMA, Hiroji OKADA

Department of Obstetrics and Gynecology, Kyoto Prefectural

University of Medicine, Kyoto.

%IUDmﬁﬁﬂIUD;D%ﬁﬂﬁ%ﬁ%%%é.:@Emabfﬁkﬁ%w%ﬁbkiémm4ﬁy
ICXY progesterone FIRDFREELZF RN L1 b, AT LOWHITFERABEOE R LY 8525
WILEHE L, £ TH IUD #2335 L& sne BBT DHEAE FENIED BERE R L Sl B
WCHIRE A2 L & e at L7, WIEHINIETIX BBT DR L NERNBICThOH 3 b0 8 ik 2
HIT, ZO26FHNRIMEET 254 LBET 28R L Thork, SN Gz BBT OB AL NEH

42 & e L7 ERIL8HIHR 7 41 (39%) ic B BICBIE 238,

1FICENRRAMEEL TV D LD 2D 72,

SOTErBE IUD ic & 2 BB SRR TR, SWHINETIE progesterone DZYRAMK T
BHEENEL, ThbLERBRERILAONEL T Z L LR RHEBO— oIt b b & Exbhre,

e

IUD (TENEE) iz AL 728 1UD @k
o IUD & 0TSRRI EMT 2 2 L IUD 04&hk
i (BHEBSLHM) 2352 L9 AR mbhT
Wa, ZLTIhG ORREEBET s Zxoh T
7e. Tx 3 IUD O Zh o380 REEEL » X7
BIZBWTHREIL, ZOMERMA A 12L D estrogen
receptor *° progesterone receptor ZZEMEL, Z 0Ok
RIND AT vAf FOGRBEDLRNED Z L L70
—DZ#E Z2 Tz, X DHIT progesterone receptor DFFAHS
estrogen receptor £ V84 A VICREEP LE 2 bR,
ZDZ bl IUD 3 Lickikicsne, BT
BEREL Y bW EAEIC BV TRIC progestero-
ne DERPBTFT 20O ThV» LR L, 72 TH
IUD %35 U0 R £ EE (BBT) % R/+8
BEBWT BBT XY DAL WIEE A2 L % ke st
L7z,

[

KEHH L A

#1 TUD % Copper-T 200 & Copper-7 & % 7=,

BHED HEYTH TUD & HRPici@A Lz, 2L Tk
IR OIS (RTEER LD 2 BRI & 45 (AT
FEZRIR D PRI, o D HEIIE 6 ~10A B) & Ioi2Hit
L7z, WIRiEA~~ bV e o4 D0 i@Es L, N
AfiZ (Noyes Hizk2®) 2iZhotk. LRBAEA
MNZT2 BMBEOThREREEOFR L EZ L 7.

R BBT &0 &%, EXEH (BE2 05
HIZ) %2R+ 30ic>n<C BBT X5 B A (BBT
DIEVER LT EOYEIIE & Liz) L M2Ic L 2 s
AL & thmeiat Lz,

B R

Table 1IZ7R L7 X 5 Ic 89PN 4 <iZ BBT @A {4
ERBEHMABIC RO B3 L0 8 flR 2 HlOATHS
o, TO2PENEBMAZIMEE LTV AEALEIEL
TW3 BHETHoMk, LiioT HEHNETIX 84
IUD 2k 2883 bivnz 5,
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Table 1 The comparison of the dating by
basal body temperature and the
endometrial dating of the prolife-
rative phase in the Copper-IUD
(Copper-T) wearers

Dating {
Case Number Response*!
BBT ! EB |
1 E P BT =
2 E P EP =
3 EP EP =
4 ’ LP LP ==
5 LP LP =
6 LP I P =
7 EP MP | I
8 P | EP | |

*] : The endometrial dating was compared with
the BBT dating.

EP=early proliferative, MP=mid-proliferative,

LP=late proliferative, EB=endometrial biopsy.

—75 Table 2 LR L7 X 9 I HbHIRNETO BBT @
HAe 2 A A2 oW T HigRat L, B L 72iER]
18FIDN T (39%) ICIEH [HZICBIEN R b,
LEICREL TV D LORBH N, TOZENDHET
WHIAIE TSR TUD 2 X 0 EESRER 2RI &R T
LORREHEZNENZ B,

z =

LB X IET A A D R
FHaat L2558 progesterone receptor XV estrogen
receptor MFFNEETHH T &5 progesterone DX
BOHENE VA A E>THELZIH N LR
ELTERD, £2 T2 2 TIRERRMEICISWTH IUD
%%waéﬂﬁfﬁﬁutaca,%ﬁ%ﬁﬁfﬂ%
IUD iz X FE LA ERL, SUHINBETE 39%
:BHerﬁ&k«atW&BﬁﬁmEL#wben
7o, ZOZ riEFEIT progesterone FRIMET Lz
Zz, BRI N O B R ERSRINE 2 7~ LIEIIO
EREEICORNL LD LELBND, KRV TRE
L7zk 92l ITUD XY i Eh 84 i iOLW
J4HIEP D progesterone receptor AEICHEEZ
TelepeBEZ N5,

WS by 5 S ETE TR LGS, Zipper
59 [k BT IE TR TUD A EIRZAE < 72
&, FO@#E stromal hypertrophy #&72L,
UL estrogen FEELWMEL, SLIEKL LIS S EF
24 IUD Iz & % estrogen & progesterone & M

Fk 4 1% steroid receptor

E4 - FE - =R -
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Table 2 The comparison of the dating by basal
body temperature and the endometrial
dating of the secretory phase in the
Copper-IUD weares

Case Dating ’ .
Number Response™*!
. BBT | EB |
1 . 7 d.a.o. 13 d.a.0. (+6) ‘ !
%2 | 7 d.a.o. 9 d.a.o. (+2) -
3 8 d.a.o. 10 d.a.o. (+2) -
4%2 7 d.a.o. 8 d.a.o. (+1) —
5 6 d.a.o. 7 d.a.o. (+1) | —
6 3 d.ao. | 4 dao. +1 ‘ —
7 3 da.o. | 3dao. ( 0) -
8 3 d.a.o. 4 d.a.o. (—1) | -
9 7 d.a.o. 6 d.a.o. (—1) —
10%2 7 d.a.o. 6 d.a.o. (—1)| —
11 11 dao. | 9dao. (—2)| -
12 8 d.a.o. 5 d.a.o. (—3) | |
13 14 d.a.o. 10 d.a.o. (—4) ‘ 1
14 12 d.a.o. 8 d.a.o. (—4) |
15%2 7 d.a.o. 2 d.a.0. (—5) \ l
16 7 d.a.o. 1 d.a.o. (—6) | 1
17 4 d.a.o. ‘ LP “ |
18 7 d.a.o. ‘ EP \ |

*] : The endometrial dating was compared with
BBT dating.

*2 . Wearers of Copper-7. (Others were those
of Copper-T)

d.a.0.=day after ovulation, EB=endometrial

biopsy, BBT=basal body temperature, EP=

early proliferative, LP=late proliferative.
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F RS DTE A A ORER RLEKRT O EX
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Effect of copper-IUD on the human
endometrium

Teruhiko Tamaya, Yoshinori Nakata,
Suminori Nioka, Tadashi Obata,
Shusei Higashiyama and
Hiroji Okada
Department of Obstetrics and Gynecology,
Kyoto Prefectural University of
Medicine, Kyoto

Copper intrauterine contraceptive devices (Cu-
IUD) is known to have more increased contra-
ceptive effect and less complications than innert
1UD.

We have previously shown that progesterone
receptor binding is more affected by copper ions

Ef - PE - R N L - R

¢ 27 ) 27

and the presence of copper in rabbit uterus
results in less sensitivity to progesterone. It
was expected that in human wearer of Cu-IUD,
the Cu induced changes of the endometrium in
the secretory phase will be more obvious than
that in the proliferative phase.

In this study, we compared the histological
endometrial dating with the dating by the basal
body temperature. In the proliferative phase,
2 cases in 8 had the delayed and advanced datings
respectively. In the secretory phase, 7 cases in
18 had the delayed dating and 1 case in 18 had
the advanced dating.

These results indicate that the proliferative
endometrium (estrogen effect) is not affected but
the secretory endometrium (progesterone effect)
is affected by Cu-IUD, possibly resulting in the
luteal insufficiency.

(Z A4 WAn524: 7 A20H)
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A Fundamental Study of Copper-T (intrauterine device)
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i IUD % inactive IUD 2l LT MHEHRSENZ LB BOLNTVE, COBBERNT 22D
Clauberg BT EWICH IUD Z4FA L, progesterone 12 & % PNIEHITE A ETIEAM CEBICIEF+ 5 = &,
BLUOZOWRPEFENE AVEL LE 7 F—L progesterone DIESFEIA A BNEEFZZLic D
TEZIZZ L& ERINCHEGR Lz, SRATEAD NBSREE X 19.5 pg/g wet wgt THHEAD 2.5 pg/g
wet wgt I[CH L THLRICHEMEEZRL, ZHid receptor-progesterone FESMHEFHHT 2ICE 2 FATH

)

L U EFEE AR AICH TUD 2A Lick &0 NBESIMENE 2.16 pg/g wet wgt THIBEAD 1.38
vglg wet wgt IZH U TER A ERZEDF, M8 L4 [UD A X>T THEAMA A28 -

FEHBIETFBD bhiehor,

I 3FC&Ic

ST BN, FEMOER Z L2 oxydase % catalase 72
EDOEERDOMERRRSTE UTHEL, flix OEEFED acti-
vator X inhibitor & LTI & & LIcERFIZ LT
WESTEAREL XL — M52 LIk Y 204
HZIROEBICEET 50 L, AERRICOA LB L
T3,

19694 Zipper HV [18% v H FFEAICHAL, 3k

WRERE CHRANTEAOIBEREMEILT 22 L 23
HL, SHIEFRGIZY, ZRETO “inert” 1UD 2
LT CulUD BEWEESREH T2 L 2 #i&L
)

bivbird Copper-T ZERERIC R LT #DER
TOBHE IR D 7S, FOEREEEms ey
FBLURAK CalUD A LTZD FENEDH
BREWET S L & bicBrmicRE ez, Tk
U X TiX §if 4> & steroidhormone receptor D[
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. Contacting portion with Cu-lUD
. No contact portion with Copper in Cu-lUD bearing uterus

. Polyethylene-lUD contacting portion as the control

IV : No contact portion with polyethylene-IUD in the

control case

Fig. 1

O HREFT L7e.

II Cu-lUD Oy HFFEAIE progestational
proliferation [ZRIXJRE

A) FEBRIGE

K% 2 1 AL ORBME Y X% v, I illicmmg
L7- estradiol-178 5pg %6 HE #HETES L, 7
A BB, AWTFEAIC CulUD, EFEA IR
LLTHRY gLy IUD # Ml mT Il EEL
e,

[ L7z IUD % Copper-T (LLF Cu-T) T#i IUD
LTk Cu-T OF#ERSE ity bLELD, F
b H&E1.6mm DAY =F Ly (20%FHBAY U LAE
) 12420.25mm DEE (FiEE99.99%) #132.5mm %
EOUFLOERHEA L, SOFXEAIT 208.13mm? T
5%, RYVxzFLyv IUD & LTIRZI O IUD & FE
REOEY zF LT —aEFERLK,

IUD #:3# 0¥ H estradiol-178 5 pg % 1[EIES L,
ZOTH LY T iciAME L7~ progesterone 0.4mg %
5 AREA TR Lc, mEETORAKBELEZEL,
FEEEVHL, ARMEZEHE No.l~No.6 OV
FieoWwTiEE 1o 1. O. I. IVOWEH/IFT, 20
TR E BRI L CHRESFRBEA L L, fiofizTEE
BIBAL, WlEZZ— 3 LT MEERE kL. 2B
No. 7 ~No. 11 ® 7 ¥ X3 ORFE LT 2b I ICH
AR, RN 430 TR & R LSRIBERIE I
L:7e,

) L7 — % 10% A v~ U VEEHR ST T o
VEIR R ERR L TAS RV UV e 2 AP VIRE BT
v, —INE FRALKERFIR 7V = — VIR T BEER
Timm ZESOICYE T TG 21T D07,

T ORERIT, IR LZNBEEZ AR TR E L

S, FEL, Parker 55 O HkICETOUEEMN
2T 7ml OERSEEL 1 ml OBHEHEBRE ML TNE L
#%, ©RFKTI0ml & LTERFRETELT v—b00E
2 AA-6L0S Ik > TEEREZWEL, NEHEERES
D OREEHRD Tz,

B) JEERAkf

1. AIRAETR

WAV zF Ly IUD BETEAIRERITHD
75, Cu-lUD EHFMOFEATOCML, vIFICL>
TIESA TUD BEEEEICHi< 2o T3 D LD 5
hiz. (FEL)

2. FARERIRE

H-E YeanfEA & ER L7 6 flic>WT, Me Phail
scale 121 & 3\ T progestational proliferation #ffl
Bl RIBLVUEHE?2, 3ERTIIHERI =
F 1y IUD HIRTRT5ee#485 (Mc Phail scale
4) EBRLzoiextL, CulUD Tz 2T, &<
SRR X D BRI BT,

Table 1 Effect of Cu-IUD on progestational
proliferation of Clauberg rabbits’

endometrium

rabbit CuﬁIUD horn ‘ Control horn
No. I I m | W
1 1 2 4 4

A 3 3 4 4

3 2 2 4 4

4 2 3 4 4

5 2 l 2 4 4

6 2 ‘ il 4 4
mean “ Z= ] 2.2 4 4
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SRR Timm BHEIC X 2 EEAR BEEH 4 105
T, SR ERAOER E UTREET oMfkic i
HEh BRIV zF LU BANOFEATRIOR
WEELTE<{EY 5NhY, i CulUD HAMTL
I OFEEAH T Z 0 BBEERITb T oIcER SRS
DHTHDOTz,

3. FEAEMREE

113® Clauberg 7 #FI2 oWV THY = F Lo T
EADNIEIHE RINERER 1g 5729 2.52+0.95g
(M=S.D.) THHDicxL, # IUD EEFEAON
JEETix, 19.50+8.62ug/wet wgt LEHIL Tz,

III H9H4XFE cytosol |2+ 3 steroid hormone
receptor HEFIZRIZTIRA A > DEE

REWMEY Y X1C priming & LT, I<MICBME LI
estradiol-178 #50pg/H, 8 HRMH L TFHH L, &k
ER O 48 Ffteic Big L &, FEEfitL, 4°C o
cold room T EDTA-Tris buffer # Nz Tk E45F
ARXL, 800XG 105yl Lic kik%, 4°C, 274,200
XG T 1RO HE Ui Bl % ¥ % 75 cytosol &
L7z. ©WT 3H-estradiol-178 (3.49X107°M) F7-i%
8H-progesterone (3.12X1079 M) L Z® cytosol IZ,
buffer iz &2 LA > &Mz T 4°C, 2 B incu-
bate U7zf%, dextran coated charcoal %z THHE
L, 304) incubate L7z, 72 3SSRIBEEIX107™M 525 1072
MiZhdEHCiRELZ, 25V TZh% 800G, 10

100%
5%
Bound (dpm)
Control (dpm) 10
50% |
25%

10°716°°107°10 *10 %10 M
Cu Concentration

: *H-estradiol-receptor binding
3 3H-progesterone-receptur binding

Fig. 2 The effect of copper on steroid hormo-
ne receptor binding in the rabbit ute-
rine cytosol

#l IUD (Copper-T) 2B 3 £#aikat (20 1)

ARfESREE 23 % 1 %

Gl EEO0.2ml izA%/—n3.0ml & by
vYFr—F—10ml %%, Packard 3390{k{ks v F 1
= avAvYE—THEREERE L. #1422
MUV E EOFRSEEZ 100 & LT, §A4 4> R Inict
HREADHRERLEZONE 2R TH S,

1075M DA AV RETHERA bR, 1074M Tix
KIRD63% L 72 5,

IV Cu-T HARATEAROIHRE & BHBZRRT

1. Cu-T fFABRANFEANESRE

30~45p% D IEF MM Z T 2 FEHEGA O ARRE
3~6HiZ Cu-T 2IHAL, 15~20 BEICTF 5 2HHH
BFAL, CuT #EREL, NiaZ AHMTEIKE Lo
RIZABE Z 13, —HEERFORICHEL, ©
Y ZHRERARE L Lc, SoRER, T0 (A) i
WAz L RO FERIC Ko7, k- RIRIC T i il
ETTFEEHELLLOD S, EEMEEHEZAEL, M
MFRCEREHTH O b 0O T ERNEE R L LTH
TREE 2 JIE L 7z,

ARERMATEAE (13 4]) ORI 13 1.58 =
0.61pg/g wet wgt THHDIZxL, Cu-T 2IFA LK
4 Ol NPIIEERTEEE 1 2.42,3.14,0.91 pg/g wet wgt
T, 1FITERIREE @SR L TR Y, AR LPET
B0l M. 23pgle wet wgt Th-o7-,

7B, ThoOFEANEMESGE Co-T HAD 1425
AR THOI LN T ST WG EE L TV,

2. Cu-T FARANICET 2 FENBEEGSEN AL

22~321kDIEF A 2 F5 24 AIc BBT itk

Table 2 Effect of insertion of Cu-T on the
human endometrium

| BBT-date

EB-date Discrepancy
Case No. at the « of of the
en%qmetrlal endometrium dating
_ 10psy L
1 D23 D22 =
2 D23 D24 41
3 D20 D21 +1
4 D22 D22 0

5 D26 D24 —~3
6 D19 | D15 —4
7 D18 | D19 +1
3 D23 | D20 —~3
9 D18 | D19 +1
10 D21 | D17 —4
11 D21 | D19 -2
12 D23 i D16 -7
13 D25 | D24 1 -1
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¥, A% 3~7Hic CuT %L BBT 0EHR
EMLY 0.2°C AL ER L7751 H% BBT-date 16H
L L, BBT-date 18~26 HiZ Cu-T %#fpETHL LD
IZFEpiBE X Y NEEEZ % —12 LT, Noyes 58 D5 HIC
o THAZM 2T, Th% E. B.-date & L7z,

ZTORGERE2ROT L LTI 44lic 3HLLED
BIENED bR, iz 2 AU OThicE 8%
Y, 1%iF BBT-date & —3 L7z,

vV & =

Zipper & (1969) (%, ¢ - Migh7e CFiLx O&J® wire
EUFXo—fITEMAICHiAL, KREHEEL, SO
MEAN LT EADERIERT 20/ - v~ 7Ry
L, BRBEFRIICEEEEX VW L, BXUWRAT
DO G/M FOET 2#iE L, ZAVTRLERE O B
12X %A% DT estrogenic effect ;5T LD THBHEL
e,

Chang & (1970)? X5 v k, NARZ—DOFHICE
JB wire B AND EEFEROMEINBZ 25, &8R- 7
FFFD LI REMEDORNL DIEREIBEFLLLY,
I D3 ICHASN D bERICEREMIET 5 Z L A8
sk, MUcHigh =SV« 7 R 75« §ie & LK
FRILER RSB &, SHICHBIET v FONE decidu-
alization PEHOFETERIZ RIS S & FEL T
5.

Okereke & (1972)®1% 7 v FFERNIZANT8R wire
FEREEEST S5,
collodion THEB>TL FEBILIZ S22 diTktL,
WE T ANTHED LERBBO B, ZOMROEKE
IHERR A A X350 THDI R RT & LD
1T, FHERSRZ IERSAICEEA LT LT 2 v & i
Lie.

ZD X H7 Cu-lUD A L7274 ¥ (Nutting 59,
Polidoro 51), F v b (Chang 57) TLBEIREICZE
1378 =B L O blastocyst ~DFEEF L BER N

PR EhTRY, IEFD blastocyst XSHDOIER%E 5
FTWBTEASETHCHOERET, SFEAMO bla-
stocyst ZEHTFEIC AN S L #FHKT 5 (Chang H1D)
ZE, X5y FT CulUD 2EEFIIESHEALT
54 2 SR IR E i3 5 & el 25 5K b i
Sh, FERNSWIKOE» 2 WYEET» DB ZE O
ICEER LS L5 Polidoro 510 D FEERARAEL
BATh, 8Alc X 2EEIMENE blastocyst 2335 K7z
{725 X5 RBEOTERNERED BT ZEKIc ik L,
Z DRDBHEIIEA A I L D LD THA AV B—EL
FOBREEET A LI IO THRPERT S LDLE

Z D wire % semipermeable

FEJE - R RF] B - Ml - R

(31) 31

Abhd,

Nutting & (1975)1® & Clauberg 7 ¥ iz Cu-IUD
3RS U CHREMESANE® Mc Phail scale DK &,
NPT 5 4 D PRIREE BT 7 B S TG 4 o0 3 A 7 107 2
1L, Z @ progestational effect @ FFTHINENZERHA
F v D3HEE~ progesterone DFIAEHTHZ LICk
STRZ 5 Lifm Lz

ZEHELD—AN, E&® |3 estrogen T priming L7z
X RN cytosol & W T, steroid hormone
receptor binding 73 107M LA EO#A 4> OFFFEIC X
STHHEh 5 Z L 2IH L. bhbhB4E{TRo
723280 Cu-IUD FHAM Y 3 % T PIRD SiRE
$919.5ug/g wet wgt T3.1x10™4M 1244 L, ZHix
SHEAC L T2.7X1074M O A 2RMLEZZ &
Y, S&O in vitro OEE ZHCHEBED TiED
THhBE, ZOFEERDOHA A BEEIX Progestero-
nereceptor binding ikl L, Ziic X->T progest-
erone DR THLEFHEZE LK T EE L DIc+57%
BDOLEZTINWTHA D,

BAKBNT 7 %X LRI i1 412X 5 steroid
hormone-receptor FE& DK BT X/ gL 2 5
LT, R NIEOMBEFEEL, TRbb, in-
adequate luteal phase DX HARFTHOLNDZ LM
EZzbhsd, LHLABTLRLEISK CuT 55
IRADONEE R A2 OB RBIERR I T &3 B
R LT, [FEOREZ Hagenfeldt 5 (1972)19,
Medel & (1972) 1 iz Lo THHERSA TV S, BA
BWTIE Cu-lUD HEFEEEONIEERERE bt Rl
ERREEIC X % L DEEITIE D B0 FEEF WA D Ih 72D
2ERETH D, ORI Hagenfeldt (1972)1® o
neutron activating method 12 X % Cu-T 3k A1%
WIS AP ERTE RS (RHHR 1.4pg/g wet wgt 1T L,
Cu-T #1.7pg/g wet wgt), Larsson(1976) @ Cu-IUD
PG N D IVEN S UNE P O FIREE CERD 16.5£4.6
M izH L 30.7£14.2oM) 2 IZE—HETH L0 TH .
TR b bR ATEABEIC BT Cu-T OEFIC X 580
A F v OEINE 107M W LEAUT LEX BN,

E R EONBOHA A DREICZDX 5 7RE
N D DR ENIEERIC KT 5 SR EO HE L 4Kk
EZRIhARFER LAWY, SIIETERNO SR
VSRR L, PNBEE O X 0 NEEERRNICBET S LE
ABNBOT, UFFONEERNSTEPNE~SERRICE
FELCERA A L ORI AEVN ORI L, MARNBET
I FRICEE L, I X Y JRAEET U C RN
WY ONIRL OB IVINT, T ORDHA A
AR ~EA LEEN 2 & LIREONKIC B DREEE
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Fh{tnLtExBI3,

I NIZ BT blastocyst D P~ D FEHRPEEH 211
R EMZ IS TRI A DO TRANE LTS,
T EIEDA A BT H 5 NEHIE BT Th 3 e
AL B R OLEFIC L LTV 2 W A E
Hiskze v,

Hagenfeldt (1972)1® 2 X % X IR A FEEANEEIEIC
BT, CuT EHEFETHRICH L TEARERENS Y O
FRUEE DSE T K, TOFEVIBEEDOSRA A2 D sper-
matotoxic 72\ L blastotoxic effect |2 X > T 3, BHEL)
REFHLE L L LT3,

Oster (1972)1, Kesserii & (1972)20, Elstein 5
(1973)20 1% in vitro THE(EH S € MATE MR T
T, FHTFEHOKTR EREBIAZ L2 HE LTS
Y, FET~OEBED toxic effect LHNT L 2 FUE KK
DELLER TUD OEFA#EED 1 > THho Z L 2R L
T35,

Tredway & (1975) AT, #AKS (1976)2% 5
v G, CulUD OZRTHRL 7T7AFy 7 IUD EET
LIV A BRI & 28 F RS RICH LTE L < Ew
TLEERELTWD. LBLYFXRLT v M TISFIUD
EZHALTLZREIIOERER LN b, 0k
SIETICHT 5 ERICKRE 2 BEZ B ALE
v\, (Nutting 5%, Polidoro & 1)

Z D13 h>, Larsson (1976) 17k N IR e ERaE47 8 %
in vitro THA A > % medium Nz 22 ik y,
Cu-T FFAKENIVE R O IBREETH S 3X107M Ll E
DPRFET, T DUFRKIIC LB 5 2 & #BEL,
Z DRI X B IRE B~ O BB O BT Sh 5 12 B
THLEZTND,

VUEBRRTEX 9128 IUD DA B T B8eE%)
ROWHEL LTk, BT oM, SERcEs
DR, FE72 S IpE OB RIET 1R/, 1Rl
3 23, BLONBE~OFEREYIT /T4 L2
ENThEELTWEZ LR ELHR S,

U ¥ XD progesterone-receptor ik ATt S I
& % progestational proliferatin Ofifi] & \vvo7- HeE
HEbEXLNSX IR RERRTIBEOH, HAC
BNTIEHO» 2T,

b 5Ah, 8 TUD ITIZERA A OB L BfRA <
LOBTHFEE HLTWA L, # wire DIEED me-
dium HF~D Cu-AF v ? Iz X % 5 Tny ¢
 MOERAA L EE LXBETIILICLOTES
ERETLVOZLLEEBENIRETHS D

#i1 IUD (Copper-T) 123 5 Emmtkat (20 1)

AREREE 23 %1 &

VI &8

Cu-IUD DEREE 5 72wz gl ITUD Z4fA Lz
7YX I X OB A DT ENIED MR AR & S o
WE 2477827z,

1. Clauberg 7 4% ¥® progesterone 2 X% F&HA
[T Cu-TUD OFFfEIC X Y EHiciE s 3.

2. VY XOMRTFATEANKOFEEITHERY =
FUARATEMD2.50g/g wet wgt 123 L, 19.54g/
g wet wgt LEWL, THITHBIEMAICKL, S
F¥2.7xX107*M OHIMCHY T %

3. ML EE LT o ki SEH &h
7.

4. A AE 100M LLEDOREET v X FE cy-
tosol receptor & progestarone DFEAZMHEL, Zh
A% progestational proliferation #if|d 4> & 4, kX7
HERLEZ O,

5. Cu-IUD FEFBAF = NIBEO SIE 3B 1.6
rgl/g wet wgt IZH L, 100°M DAF D #ihpick Y-
7.

6. Cu-T EFEMATENEED W B AW
TR X Y FARBRENEERD T, BAR
B % CulUD OBHEHMT v FFOHPA LD LR
5T LR ENT,
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A fundamental study of copper-T
(intrauterine device)

Akira Murakami

Department of Obstetrics and Gynecology,
Second Red Cross Hospital of Kyoto

Toshiki Murakami and Teruhiko Tamaya

Department of Obstetrics and Gynecology,
Kyoto Prefectural University of Medicine

Mamoru Koyama and Tsuyoshi Matsumoto

Green Cross Corporation

Cu-IUD has been recognized to have a higher
contraceptive effect than inactive IUD. To
elucidate the mechanism of contraceptive effect,
IUD was inserted into uterine horn of Clauberg
rabbits. The proliferation of endometrium
caused by exogenous progesterone was markedly
inhibited in the horn with Cu-IUD while the
maximum proliferation was seen in the contrala-
teral horn with polyethylene IUD. The con-
centration of Cu-ion in the endometrium in the
horn with Cu-IUD showed markedly higher level
as 19.5 pg/g wet wt. than that in the control horn
(level at 2.5 pg/g wet wt.). This corresponds to
the same effect as the addition of Cu-ion in a
concentration of 2.7X10*M to the endometrium
of the control horn.

The effect of Cu-ion on the binding of pro-
gesterone to the receptor in the cytosol of
Clauberg rabbit’s uterus demonstrated marked
inhibition, and these inhibitory effect of Cu-ion
showed in concentration of higher than 10-5 M.
It was inferable from the case of rabbits that
Cu-ions eluted from the Cu-IUD produce a
contraceptive effect by inhibiting locally the
progesteronereceptor binding.

In the case of women with normal menstrual
cycle, however, the increase in a concentration
of Cu-ion in the endometrium with Cu-IUD was
lower than 10-5M., while the control women
showed the concentration of 1.6 pg/g wet wt.
(2.5x103 M) of endometrium.

The histological dating of endometrial spe-
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cimens (E-B date) with Cu-IUD was examined significant discrepancy in both dating. Conse-

and compared with expected date of the cycle quently the mechanism of increasing contra-

determined by BBT (BBT date). ceptive effect with Cu-ion was considered to be
The presence of Cu-IUD did not induce any a little different from that in rabbits.

(FEF524 9 B 5 A=A



Right  Left

Co—+ ~— Polyethylene

Photo. 1

Macroscopic Findings (Rabbit No. 5)
Left uterin horn : Polyethylene-IUD
Right uterine horn : Cu-IUD

Photo, 2

Rabbit No, 1-I : McPhail scale 1,

!HHIHH1i|H[IIII}IHI!HH'IIIHIIH‘

Photo. 3

Rabbit No, 1-III : McPhail scale

o

Photo, 4

Staining of Copper at the Contacting
Region with Cu-IUD

Stained by the modified method of
Timm, (Dark brown particles are seen
in correspondence to the presence of
copper, )

Nuclear fast red stain was used as a

after staining,
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A Clinical and Statistical Study on Delayed Ovulation
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ERAETITHT 5 2 L IC X VBIIE 2HE LA ZIRAT, BAYINC X B4R, SERT Lc191f1 %
e Lie, SRR I Lo CREIE, EERN BEREREL, ZTUOOMERE, OUEFOREORES

WZoWTHE LUAT OfR 572,

1) AEEL S b RESIIE 2R TE 525, AHECHLYEBZ T, 2) FHIB CRNEAED HE 1
BOEASL SRS, 3) YHARECHEIREPHTOLEETHY, BEH TR LAEERTHS. 4) B
BECITERE A3 QR AR OEW L0, BEFHTIE “HOTEHEE" Aok, 5) Bk
BECIREE RKE SN L, 3,000g AT 2K, LFD B2 WHAZAA 515, 6) BEHTX Fetal
distress DI DRV, 7) BEHTRBRVPZVERLZLNS. 8) ROFW, AESBLECIVTDL

EFEHCELE

&

il

FAE O WSEOESRT X 0 FEIIO A A S o
SEH DN, RERHDEREN, —F, MEREFO
SBICBT HEHRLELL, TR T 5 x0T
v —F R Eh, FO aging (F{b) B LV overripe-
ness (GE#Y) MAREEOELRL ROTW5S, AL Oo-
cyte DA IRRAPNIZ AEELL Ric B < S L, BE L THRIRY
% LBIEYEDN (delayed ovulation) k723, ZORFKELE
U CIRNSICREE, 4FEif, OHEERER £ ORTO
BEAEZEZbNER, FHABERHERShTHRY, &
Biz, EBEBEINC X 2 HII0MIR, Sk I OROT
BIZOWTLREFBHEARAI R Eh TR, EHDL
VSR EE O HEIE A BB & i 2 CIRRE Lo BRINC X VT
IR U7 i N OITIERGE B X O i o FE R O IRBBIC >
THE L7230, AE, BEAREIIXVER L
JIH 70 LIz XV BIESIIREE REL, £ 0 HIRE

B ROMRAEE: iz oW T retrospective [ZHEFZFIIE
BERh Tz, i, FHEEIIEEE BE L RROBE R
HrTz.
MRELVAE

FUR ERNE R RS T L UERSZ I HRBRIc 3\ T, D
304F 1 H 22 HIFFIS04E 3 A% TOMICAMHERT Lz
DD YL, FEIENTE O EERRE 2 ek LHIIR 2 HEE
TERbOT, HINEAYIITSH Y, BIERE, R
ROEHE, ZIRITIER X UMM TAZEE & BRoh L iR
8 HULE (EiE32@E k) o 191 f&xige L, o
72 LR—FRHE DI « SOV TIE 1 2720 2 4E{E
ZITHI Uiz, SBRM0 K4 $oc i3 BRI & SRRl 3
BB kich ) WEL, ERRES b ehE fi L
72 PEURE X ERBERRROKEMEKE S HEE L, Bk
B 1 & 1H e UTHH L, fERA BN X
VEELAHETORE GB. S8AE) L L, PN
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HZOH& LTHH Lz, HEFANEIT t e, <2
7€, Fisher OEFEHEREICL o7, ABREICE LA
T L OfERRE LTRLE,

w R

SR 1B DOBEIIR 13 FHE 9 H e 65 E 76 H o#iFIic
HY, FHEIX 19.4+10.4 (M+SD) ATHs. 13H
BLUTRICHEREL0.5%D ' — 7 25 1, dhfufiEizl?
HTd%, 12A2517H % TH5L.3% &iEEEE o,
18H LA i3t 5.

PEIRRIC X VAR ELLT O 3BT Y T 2. Thebb,
IHNL IIHETERMRE, 12826 W7THE TS EH
B IBHUEZBIERE L RE L7z, BB, TER, B
EFDOBHE T Zh 24 1961 (9.9%), 98 (51.3%),
7461 (38.7%) THDH. LELEHHIIHBECOWTUT D
HEHICOW TR ERMR -,

1. AREJEL L BEER

R#RE#%E 250 LLF, 26~31H, 32~40H, 41HLL
L RE GRIELARED FHRIARFE) @5 BHcHF, Zhb
CHIREREE OBRER D LR 1O B, ARRAE

# 1 ARRAMEPINE & oF

NI
| B M RE|E ¥ OBE|E E B 3
AEEE\
B5HLT | 5(71.4) 2(28.6) 0 7(100.0)
26~31H | 13(11.7)| 78(70.3)| 20(18.0)| 111(100.0)
32~40F | 1( 2.4)| 11(26.8) 29(70.7) 41( 99.9)
41ALE | 0 2(40.0)| 3(60.0)| 5(100.0)
X I ‘ 0 5(18.5)| 22(81.5)| 27(100.0)
oo (19 Je  |m |

( YAR%ERT

HOENBHUTFHICE TV BER I HETH D, &
bEHOEW L E 2 B B26~31HBHT BTV IR B
B70.3% & 550, BB I UEERATRER
11.7%, 18.0%% 5® 5. & 5I226~31HHED 5 ©28H
BIL 2 7o b 48PN 331 B EIRE, TR, BIERO
HEREhZN 76 (14.6%), 364 (75.0%), 54
(10.4%) ThHotz, —F, FAHOEV32~40H Fic s
WTIRREE, EERZThEh 2.4%, 26.8% &b
L, BIEFI70.7% & 8N+ %, Lo L AMDREW41A
PLERER X ONIERECIZ R R S e 22 Y, BRI
M & 7w

2. PEIRE LAMEAE, BEAEFRER X OUIARRE
S5 1914 H1iG 3 4ELL R ORISR 206 (10.5%) T
Hole, BEIE, ERE, BRI 2 NEEO HE

BAEBEIRICB T 2 BEPR AL AT AU B 22

ATERE 23 % 1 5
£ 2 PRIRABC R 5 NIEE, BEEFE

3 X U8 R 0 HE
TR e | map | mEn |
B 7 | N=I19| N=98 | N=74| °*

T g | 4(21.4)] 9( 9.2);7( 9.5) 20

B S EPE O BEFE | 9(47.4) 59(60.2)38(51.4) 106
1~2m@ |9 46 29
3ELLE |0 13 9

g s W PE | 5(26.3)[21(21.4)/10(13.5)] 36

(IR % %25+

3E 2R TITEL FREFN21.4%, 9.2%, 9.5%TdH
5, BEMIEFRELZERETHLD, BYRITES
FEOKI 2 5D &R T,

HATREDBEAE b2 b Ol 51064 (55.5%)
Th-ole, BUH, EFNH BERCBT 2 20HER
FhFh47.4%, 60.2%, 51.4% Th2 (F2). BEH
B, BILEEL DIEW R EN ARV, HARWMELZ 3EILE
< VIR U 7 BEMERE S G226 (11.5%) C&H5
e, BHIEE, EXE BERCBTZOHERZTR
Eh 0, 13.3%, 12.2% Th5 (F2). BEIIER
HLZEFRKETHEIN, BHHTIE 141 Bdohsy
t/\

YA PE # 1T IRD first trimester [Z3HBW T Hggt: o
Hift, THREOWTI»—TF, HEVIEEEEZES LO
LT LA REIF36MH (18.8%) I hichi=5, Rl
B EER BERHNCBT5Z0 HEIZEFNLEN 26.6
%, 21.4%, 13.5% Th5 (#£2). EFBICHTE
WIS CEETH Y, BEHIPVERTH B,

Fhebb, BHFICSWYCRRNEES X CULARED
BEPE MRS Y, BEMETE O SR MEVW R
b5, —F, BEHCBWCIREES XU HRTGED
BREESIERBE L 22030 <, YRETE O 130 R E
Az b 5,

3. PR LFERRH B (BRIR - ATRA %D

SRPIOTERR BB (BEUP - St A %) 13216 H 22 5285
AofHich Y, FH5264.1+9.7 M+SD) HThD
7. BHIEE, EFRHN BIEROVSERBRThER
268.1+5.6 (M+SD) H, 264.2+11.3 (M=+=SD) H,
263.1+10.4 (M£SD) HT» 5. BHFREFRICHL
NRPLLLENR B EAIER LTV 5,

ERASE 7 ARRO 8 KEiC T 2) (72721216~
236H DA AR EH L), 2hbd LHIEREL ©
BIREA D ERIDTL s, BHIH, BERT 265
~27TIHIC =27 &R, ERPHL258~264Hic v — 7
wRT
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L33 RPN

{87y 37

% 3 BEOPEEEL7ERS BB (BEDD - S B O

NI i A3 916 ' 237 244 | 251 258|265 |22 | 219 "

= gnm ~236H | ~243F | ~2508 | ~257H | ~264R | ~271F | ~278R | ~285H R

TR l o o |o 526.3) 947.9) 4@1.D| 1(5.3) 19(100.1)
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A clinical and statistical study on
delayed ovulation

Kunio Noguchi and Motoi Saito

Department of Obstetrics and Gynecology,
School of Medicine, Tokyo Medical
and Dental University, Tokyo

Haruhisa Otsuka

Tokyo Metropolitan Fuchu Hospital, Tokyo

In a retrospective study of 191 women who

were delivered of live infants following the
spontaneous onset of labor, the day of ovulation
was estimated. Every ovulation occurred spon-
taneously. The results of basal body temperature
recordings were used to estimate the day of
ovulation. Three groups of the day of ovulation,
early, normal and delayed, were set up. Early
ovulation was defined as that occurred before
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Day 12 of the menstrual cycle, normal was
between Day 12 and Day 17 and delayed was
after Day 17.

The relationship between the day of ovulation
and the outcome of pregnancy was analyzed.
The following results were obtained. 1) The
incidence of threatened abortion was higher in
early group and lower in delayed group than in
normal group. 2) In early group short ovulation-
delivery interval in days was significantly less

BIEPINIC B R B R

AR 23 %1 &2

than in normal group, and in delayed group true
prolonged pregnancy was significantly less than
in normal group. 3) In delayed group the mean
birth weight of infants was higher than in
normal group. 4) In delayed group the incidence
of fetal distress was less than in normal group.
5) In delayed group the rate of male infants was
higher than in normal group. 6) Two cases of
congenital anomalies and two cases of perinatal
mortality belonged to normal group, respectively.

(FRFn524E 6 H27 A = £4)



THE RELATIONSHIP BETWEEN THE MECHANISM OF
CELL GROWTH AND PROGESTERONE SYNTHESIS
IN HUMAN GRANULOSA CELL IN VITRO

Makoto SHOJI, Hideo KINOSHITA, Hajime HOSODA,
Kiyoshi OHKAWA, Shigeru TAMAI, Mamoru ENDO,
Tkuyo YAMAMOTO and Shoichi HACHIYA

Department of Obstetrics and Gynecology The Jikei University School of
Medicine Nishi-Shimbashi Minato-ku, Tokyo 105 JAPAN

Abstract: Granulosa cells, obtained from normal ovaries, were cultured in CO:
chamber at 37°C ; and then secreted progesterone was measured every other day by
means of radioimmunoassay. For morphologic study, the cultured cells were fixed for
electron-micrography and Sudan III staining.

(1) Progesterone production was observed in higher levels, according to the growth
of granulosa cells which were obtained from mature follicles without the addition of
exogenous hormone.

(2) In ultrastructural study, the cells, indicating high levels of progestetrone,
showed such remarkable characteristics as large clear nuclei with prominent nucleolus,
grouping of lipid droplets surrounded by mitochondria with dense matrix, and fine
filaments and microtubuli. These findings partially resemble that of granulosa lutein
cells on the 2nd day after ovulation, and provide sufficient evidence to indicate hyper-
activity of progesterone production.

(3) In Sudan III staining, progesterone producing cells showed fine lipid droplets
in cytoplasm, which indicates increase of lipid metabolism.

It can be considered that granulosa cells revealed their potential of progesterone
synthesis by direct exposure to the culture medium or by loss of inhibitory mechanism
of the organic circumstances. On the other hand, high level of progesterone produc-
tion without the addition of LH or other exogenous hormones in culture can suggest
that matured granulosa cells produce progesterone autonomously.

. LH, FSH, HCG, prolactin,
Introduction

prostaglandin

The nature of the granulosa cell has been
the subject of much interest not only because
of its progesterone producing mechanism,
but also the related mechanism with oocyte
development and follicular fluid. Furthe-
rmore, the elucidation of the mechanisms of
luteinization and the life span of corpus
luteum are much anticipated because of
their importance to the study of infertility
and sterility.

As it is known, progesterone is
important in making a condition for nidus
implantation and maintenance of pregnancy.

very

and estrogen are considered to be the factors
which have some effect on progesterone
production of the granulosa cell. However,
its mechanisms are different according to the
various ovarian cycles and the species of
animals. Thus, it is invaluable to clarify
this mechanism in the human being.
Previously, the experiments on steroid
production were reported by Channing. In
her study culturing granulosa cells in many
species and progesterone production of
granulosa cell were directly demonstrated.
Recently, the mechanisms of luteinization

and progesterone production have been
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elucidated remarkably due to the establi-
shment of the granulosa cell culture.

In this present investigation, using the
the techniques of monolayer culture of
human granulosa cell, we examined : (1) the
relationship between the follicular develop-
ment (developing process of granulosa cell)
and the activity of progesterone production ;
and (2) the differentiating mechanism of
luteinization.

Materials and Methods

(Materials)

Normal ovaries removed by laparotomy
were obtained from women aged 25 to 40
with regular menstrual cycles. Ovaries were
chosen from the cases which are considered
to be endocrinologically normal except those
with ovarian diseases. The menstrual cycles
of the group varied from 25 to 30 days in
length.

(Grouping of the follicles)

Removed ovaries were stored in a cold
phosphate buffer solution, and then they
were dissected under a binocular dissecting
microscope within 2 to 4 hours. The dia-
meter of each follicle was measured.

In this experiment, we divided the dis-
sected follicles into three groups according
to their degree of follicular development
(Fig. 1). Group 1 consists of the follicles
obtained from the 5th to the 10th day of

Materials

group 1. Follicular phase follicle
menstrual cycle : 1-10th day
follicular size : 2-5mm

group 2. Preovulatory follicle
menstrual cycle: 11th day-ovulation
follicular size : 6mm

group 3. Luteal phase follicle
Menstrual cycle : post-ovulation
follicular size : within 5mm

Fig. 1

menstrual cycle and measured 2 mm to 6 mm

in diameter. Group 2 consists of follicles in

late follicular phase, measuring larger than

6 mm. Group 3 consists of follicles in the

luteal phase except luteinized ones.
(Culturing methods)

Progesterone synthesis in granulosa cells

AfiEaiE 23 %1 5

After being washed with phosphate buffer
solution, the dissected follicles were slit with
sharp scissors, and granulosa cells were
squeezed out and aspirated into Pasteurs
pipet. The outline of the procedure is
shown in Fig. 2. A sample of suspension

Cultured methods

materials (removed from human ovary)
|

rinsed with PBS (pH. 7.4)
|

aspirated the granulosa cells from follicle
(methord of Channing)

pipetting with PBS

!

cell count (Lissamin green staining)
cultured with TC-199 (FBS 20%) in COz chamber

(inoculum size : 0.5-5x% 104/2 ml/dish)
cell count

medium change (every other day)
|

fixed for morphological examination
Fig. 2

of granulosa cells was divided into different
amounts containing 5X10* to 5X10'. These
cells were determined to be living by Lis-
samin green and were layered on Lab-Tek
chambers. Each culture received 2ml of
Medium 199 (CIBCO) containing antibiotics
and 209% fetal bovine serum (FLOR), and
was incubated at 37°C in CO. chamber.
Fetal bovine serum added to the culture
medium contained immunological LH and
FSH activity equivalent to 0.40 mIU/ml and
0.56 mIU/ml, which are considered to be
negligible levels comparing to those of in
vivo (Fig. 3).

Medium contents
209 Fetal Serum
809 TC-199 (Gibco)
0.25 mg/ml Fungizone
10 mg/ml Streptomycin

Hormone levels of medium
Growth Hormone : 0.46 ng/ml
Luteinizing Hormone : 0.4 miu/ml
Follicle Stimulating Hormone : 0.56 miu/ml
Estradiol-175: 14.7 pg/ml
Progesterone : 0.1 ng/ml
Fig. 3
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(Progesterone assay)

Every 48 hours the medium was changed
and stored at —20°C for assay. The pro-
gesterone contained in the cultured medium
was assayed by radio-immunoassay method
(CEAIRA-SORAN Pg. Kit).

(Morphological observation)

The follicular wall was fixed by form-
aldehyde for hematoxiyrin-eosin staining after
aspiration for granulosa cell culture, and the
stage of the follicle was determined (Fig. 4,
5, 6).

o

Fig. 4 Treated (pippeting) follicular wall
of the 6th day of menstrual cycle.
Granulosa cell layer is connecting tightly
with theca cell layer. The nuclei are
hyperchromatic. A few mitosis are detecta-
ble. These findings indicate proliferation
of granulosa cell. It is obvious that only
granulosa cells are desquamated in left of
picture, but theca layer is intact.

—

Fig. 5 Treated (pippeting) follicular wall
of 12th day of menstrual cycle.
Capillary shows remarkable dilatation and
congestion. This follicle indicates preovula-
tory follicle. The desquamating granulosa
cells are represented.

M. SHOIJI et al.
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Fig. 6 Treated (pippeting) follicular wall
of luteal phase.

Theca cell shows the formation of
luteinized cell with enriched cytoplasm and
vacuolation. Granulosa cell with pycnotic
nucleus connects loosely with theca layer.
The mass of granulosa cells can be seen
in the middle.

—Electron-microscopic techniques—

The granulosa cells before culture were
fixed in chilled 2.5% glutaraldehyde in 0.1
mol phosphate buffer solution for 2 hours ;
and subsequently changed several times
with the same chilled buffer. Then they
were postfixed in 1% osmium tetraoxide in
the same buffer and embedded in Epon 812.
Ultra-thin  sections were stained with
uranyl acetate and lead citrate and were
examined with Hitachi HU-11B electron
microscope.

Cultured cells were fixed at several periods
of culture days, dehydrated and stained by
the method described above. They were,
then, filtrated in situ embedding with whole
recovery of cell colonies grown on glass cover
slips. After pipetting a few drops of Epon
on the cultured cover slips, they were in-
cubated for polymerization for 36-48 hours
at 60°C. Then, Epon disk containing cul-
tured cells were cleaved from the cover
slips by rapid cooling.  After screened
under a microscope, cell colonies were select-
ed and fixed to prepared empty blocks by
Sony Bond.

Results

(Cell growth and progesterone production)
Cell population was calculated every other
day to determine growth rate in comparison
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to the implanted arrival cells. As the cell
growth curves show in Fig. 8, there was
significant difference in each group. The
cell population increased rapidly until the
4th or 6th day of culture, and it exhi-
bited a tendency to decrease slowly after
that period.

Progesterone secretion rate per cell per
day was calculated in each case and was
studied in three groups as shown in Fig. 7.

PROGESTERONE LEVLL tn GRANULOSA CELL CULTURE

FOLLICULAR PHASE /| PRE-OVULATORY
FOLLICLE o FOLLICIE

LUTEAL PHASE
FOLLICLE

.o

Procesterone ( PG / cELL / Dar )

=
o

( DAYS 1IN CULTURE )

Fig. 7 Progesterone level of culture me-
dium in each case.

The medium progesterone levels of cul-
tured granulosa cell which were removed
from preovularory follicles are at the
highest on the 6th and the 8th day of
culture (middle part). They are at the
lowest in the cases follicular phase (left
part). Medium progesterone level is mea-
sured as described in materials and methods.

By comparing the progesterone secretion
rates in each group, it was revealed that
the granulosa cells obtained from preovula-
tory follicles secreted the highest level of
progesterone. On the other hand, the
granulosa cells obtained from follicular phase
follicles secreted the lowest level. The
secretion rates of the cells obtained in luteal
phase showed the same result as group 2,
which exhibited the tendency to increase
from the 4th day of culture. However, the
increasing degree was weaker and indicated
significantly lower levels than group 2
(Fig. 8).
(Morphological findings)
—Light microscopic observation—
Morphologically, granulosa cells in culture

Progesterone synthesis

in granulosa cells ATREEsE 23% 1 %

Pepiuw ProcesTemont Level amr Ceue Growtw Musve in Gramucosa Ceut Cuvtume

FOLLICLAR PHASE PREOVULATORY LUTEAL PHASE
FOLLICLE FOLLICLE FOLLICLE

Procestesont { p6 / cect / oay )

e

0 w0

Yt 61w 81w
( DAYS 1N CULTURE )

Fig. 8 Medium progesterone level and cell
growth curve in each group.

Cell population increased rapidly until
the 4th day of culture, and there is no signi-
ficant difference among each group. The
progesterone level of group B (removed
from preovulatory follicles) is significantly
high and the level shows rapid increase
from the 4th day of culture. On the con-
trary, group A (removed from follicular
phase follicles) shows the lowest level and
does not show significant increase of pro-
gesterone production. FEach point represents
the mean +SD. of value.

exhibited epitherial or epitherial-like pat-
terns in the phasecontrast microscope. After
48 hours in incubation, formation of some
colonies and enlargement of cytoplasm were
obvious, and moderate amounts of fine gran-
ules were observed in cytoplasm surrounding
round or oval nucleus. These granules
exhibited a tendency to increase gradually.
In the histochemical observation by Sudan
III staining, the cultured cells which in-
dicated high level of progesterone production
showed prominent fine lipid droplets in
cytoplasm (Fig. 9, 10).
—Electron-microscopic observation—
Ultrastructural characteristics of cultured
granulosa cells, indicating high level of
progesterone production, were as follows :
1) nuclei enlargement with homogenous
chromatin pattern and prominent nucleolus ;
2) cytoplasm containing aggregated lipid
droplets surrounded by mitochondria with
dense matrix, microfilaments and microtubuli ;
and 3) prominent tight junction (Fig. 11).
Consequently, we recognized that these find-
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Fig. 9 Sudan I staining of the 4th day of Fig. 11 Electron-micrograph of granulosa

culture ce'lls o_f group B.. o sl e wnltvere dvyl
They show epithelial or epithelial-like

patterns and red fine granules stained by
Sudan I staining in cytoplasm. These
lipid granules exhibit the tendency to
increase gradually in the presence of high-
level of progesterone production (original
Mag. Xx200).

A large nucleus with prominent nucleolus
can be seen on the left. In cytoplasm, ag-
gregated lipid droplets surrounded by
mitochondria with dense matrix, microfila-
ments and microtubuli are seen. Tight
junction is obvious in upper part.

Fig. 10 Sudan II staining of the 6th day Fig. 12 Electron-micrograph of the 2nd day

' of culture cells of group B. after ovulation in wvivo.

Fine lipid granules exhibit the tendency Granulosa cell has the features of lutein
to increase gradually surrounding round cell. A large round nucleus, many lipid
or oval nucleus in enlarged cytoplasm. droplets, massive SER and tight junctional
(original Mag. X400) complex are obvious. These features rese-

mble granulosa cell in Fig. 11 and in-
ings resembled the results of Ohkawa in dicate hyperfunction of steroidgenesis.

his report concerning granulosa lutein cell in
vivo on the 2nd day after ovulation (Fig. 12).
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Discussion

1) Follicular development and progesterone
producing activity of granulosa cell

The granulosa cells obtained from mature
follicles produced high level of progesterone,
which can mean that they were cultured with-
out losing the potentiality of progesterone
production.  Although the problems of
similarity between in vivo and in wvitro have
been remaining, this result indicates that
the granulosa cells of early follicular phase
(immature follicles) possess poor activity or
lack activity of progesterone production, and
also that granulosa cells obtain their activi-
ties with follicular maturation.

Merk et al. stated in an investigation,
giving estradiol to hypophysectomized rats,
that estrogen in the rat may prepare gran-
ulosa cell for further differentiation by
pituitary hormone or other factors. On the
other hand, Channing previously demonstra-
ted that the addition of LH and FSH or
d-b-c-AMP reveals progesterone production
of medium-sized follicle in monkey.

Because of the findings of difference among
species, the mechanisms of preparation or
conditioning for response in the cellular
level of the human granulosa cell has not
been elucidated sufficiently.

The process of fine structural changes
correlated with progesterone production in
vitro was mentioned by Channing and Crisp
using rhesus monkey. In their study, the
mitochondria possessing tubular or villiform
cristae and electron dense matrices, micro-
tubuli, dispersed or hypertrophied accumula-
tion of numerous lipid droplets are evident
in luteinized granulosa cells in culture.
These findings resemble those which were
described by Nicosia using rabbit. Fur-
thermore, they are similar to those which
described granulosa lutein cell in wvivo and
to the findings of another steroid producing
cell (Dahl, Aoki and Connell). From the
morphological point of view, it is very
difficult to discuss the similarity between
progesterone producing cell 7z vitro and the
luteinized cell in wivo. Numerous factors,
such as LH, HCG, estrogen, hormone-like
factors or mechanical factors of surrounding
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tissue have considerable effects on morpho-
logical luteinization. In this study, we also
recognized evidence which indicates that
progesterone production is characterized by
enlarged nuclei, prominent nucleolus, and
aggregated lipid droplets surrounded by
mitochondria. This evidence refers to co-
worker Ohkawa’s previous report concerning
fine structural changes in the human gran-
ulosa cell in early luteinizing phase in vivo.
2) Realization of progesterone production
in culture

As a result, the granulosa cell, which obta-
ined the activity of progesterone production
sufficiently, secreted in high level without
the addition of gonadotropin or other exo-
genous hormones in culturing, and thus,
presents two possible suggestions described
below :

First, the granulosa cell having sufficient
activity of progesterone production is in-
hibited by some external factors when they
are in the follicle, and then as a trigger
ovulation will release the inhibitory systems.
Secondly, it reveals its potentiality autono-
mously after ovulation by releasing inhibitory
systems rather than by direct influence of
gonadotropins or other hormones.

Ovum, theca cell layer, interfollicular pres-
sure, nutrient circumstance and chemical
agents including hormones supplied through
blood serum, would be considered as
inhibitory factors. Some investigators,
however, have failed to show the noticeable
inhibitory influence of oocyte or follicular
fluid. Secretion of sufficient progesterone
was observed only by transplantation of
granulosa cell to the culture system. This
result provides evidence that vascularization
of the granulosa cell layer, direct exposure
to the blood, rapid change of nutrient
circumstance, loss of pressure and including
release from ovum would have great in-
fluence on granulosa cell. Although group
C showed medium level of progesterone
production, it is not clear whether the fol-
licles were in degenerative or developmental
process.

Indeed, it is probable that the granulosa
cell, which revealed its potentiality in
culture, had been already influenced by LH
surge, and that it exposed its function
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continuously in culture. McNatty et al.
demonstrated that there was no significant
difference in progesterone level by adding
LH or FSH when granulosa cells were
removed from the follicles which include
sufficent amounts of FSH, LH and estrogen
in the fluid. On the other hand, Van de
Wiele, subjecting hypophysectomized woman,
demonstrated that continuous existence of
low level of LH is necessary for the corpus
luteum to secret progesterone sufficiently.
Although we could not refer to the problems
about maintenance of corpus luteum in this
investigation, our results were significant.
In this study the progesterone production
level of group B exhibited the tendency to
increase day by day. Thus indicating that
sufficient development of granulosa cell in
follicular phase or preovulatory phase is
more important than the direct effects of
hormones on ovulation or after ovulation.

In conclusion, this investigation using hu-
man granulosa cell clarified the importance of
previous conditioning (acquisition of potentia-
lity or activity of progesterone production)
in follicular phase for sufficient progesterone
production. Also granulosa cell reveals its
potentiality autonomously after ovulation by
releasing the inhibitory system rather than
by direct influence of gonadtropin or other
hormones.

(Presented at the 28th Annual Meeting of
Japan Society of Obstet. Gynec., Matsumoto,
May 23-24, 1976, and at the 5th Congress
of Endocrin., Hamburg, July 18-24, 1976)
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TESTOSTERONE BIOSYNTHESIS AND METABOLISM
ON CRYPTORCHIDISM IN MAN

Tkumasa TAKENAKA and Hajime GOTO
Department of Urology, Tottori University School of Medicine

Abstracts: The biosynthesis and metabolism of testosterone was studied by in-
cubating radioactive pregnenolone and testosterone with the testicular tissue from a
cryptorchid patient who showed no spermatogenesis.

The formation of testosterone from pregnenolone-4-'*C was rapid and abundant in
a 28 year-old cryptorchid patient who had a large amount of the interstitial cells,
while it was little in a 62 year-old patient of prostatic tumor who had a normal sperma-
togenic function but a small amount of the interstitial cells.

In the studies on the metabolism of testosterone-4-''C as substrate, DHT, 5a-
androstane-3a(g), 178-diols and androstenedione were identified as the metabolites in
two cryptorchid patients (14 years and 19 years old) as well as in a 22 year-old patient
of injured testicle. Among them, b5a-androstane-3e, 178-diol was comparatively
abundant, and its highest level was observed in the 14 year-old cryptorchid case
without spermatogenic function.

As described above, the cryptorchid patients had a seemingly normal capacity to
produce and metabolize testosterone which was comparable to that of the healthy man.
This might be affected by the amount of the interstitial cells in the testicular tissue.
It was difficult to prove the direct relationship of steroid hormone with the reduction

or loss of the spermatogenic function.

Introduction

Cryptorchidism wusually accompanies the
gradual hypofunction and, finally, the loss
of spermatogensis with aging. Though, in
infancy, there is no remarkable difference
observed in comparison with the normal
testicle, the immaturation of the semini-
ferous tubule becomes apparent in pre-
puberty, and then in puberty and adulthood
the complete disappearance of the sperma-
togenic function is established.

As one of the causal reasons for cryptor-
chidism, physical troubles such as thermos-
thesic disorder have been considered. But
there has been little study carried out from
the endocrinological viewpoint. According
to the extensive studies by Steinberger
(1971) on the role of hormones in the
spermatogenic function, it is believed that
the seminiferous tubule is one of the target
organs for testosterone, and therefore that

testosterone is essential for the genesis and
maturation of the sperm.

With the aim to determine the endocrine
environments in cryptorchidism without
spermatogenic function, the biosynthesis and
metabolism of the male hormones has been
studied utilizing radioactive pregnenolone
and testosterone.

Materials and Methods

Materials : 1. Testicular tissues. Testi-
cular tissues obtained from 3 patients with
cryptorchidism (14, 19 and 28 years old) were
used, and those from patient with testicular
injury (22 years old) and with prostatic cancer
(69 years old) were used as control. After
surgical removal, testicular tissues were im-
mediately chilled with ice cubes and removed
from tunica albuginea. The parenchymal
tissues were sliced for incubation. Parts of
parenchymal tissues were fixed with Bouin’s
solution and stained with hematoxylin-eosin
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for histological examination (Table 1).

2. Steroid preparations. Pregnenolone (383-
hydroxy-pregn-5-en-20-one), 17-OH-pregneno-
lone (38, 17a-hydroxypregn-5-en-20-one), pro-
gesterone (pregn-4-ene-3, 20-dione), 17-OH-
progesterone (17a-hydroxypregn-4-ene-3, 20-
dione) and androstenedione (androst-4-ene-3,
17-dione) used in this study were gifts from
the Division of Biochemistry, Institute of
Steroid Research, Tottori University Medical
School. Testosterone (173-hydroxyandrost-4-
en-3-one), androstenediol (androst-5-en-38,
178-diol), DHT (178-hydroxy-5a-androstane-
3-one),

S5a-androstanediol (5a-androstane-3a
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(8), 17p-diol) were purchased from Sigma
Chemical Co.

3. Radioactive steroids. Pregnenolone-4-
“C (51 mCi/m mol) and testosterone-4-'‘C
(56.2 mCi/m mol) were obtained from the
Radio-Chemical Center (Amersham).

4. Coenzymes. NADPH (nicotinamide-
adenine dinucleotide phosphate) and G-6-P
(glucose-6-phosphate) were obtained from
Sigma Chemical Co.

Methods : 1. Incubation procedure. The
slices from testicular tissues were incubated
with the medium described in Table 2.

2. Extraction of steroids. The incubation

Table 1. Histological findings of testis
Cryptorchidism Injury Prostatic cancer

l4yr 19yr 28yr 22yr 62yr
Sertoli’s cell - + + 52 it
Spermatogonia + + — S oI
Ist spermatocyte — — — + a4
2nd spermatocyte - - - + £
Spermatid — — — + or
Spermatozoa — - - + i
Leydig’s cell H H H + +

Table 2. Incubation medium

Experiment I

Cryptorchidism

Prostatic cancer

(28 year) (62 year)
Pregnenolone-4-14C (cpm, pg) 3.7%x10%, 10.7 5.0x105, 15.5
Testicular tissue (mg) 200 200
Krebs-Ringer phosphate
buffer (pH 7.4) with 1.0 1.0
0.2% glucose (ml)
-37°C, in air. Time: 3~60 min.
Experiment II
Cryptorchidism Injury of testis
(14 year) (19 year) (22 year)
Testosterone-4-1C (cpm, sg) 3.28x108, 20 8.6x108, 24.5 8.6x108, 24.5
Testicular tissue (slice) 2.0g 130mg 3.5¢
Krebs-Ringer phosphate
buffer (pH 7.4) with
0.2% glucose (ml) 6.0 1.8 10.0
NADP (mM) 1.0 1.0 1.0
G-6-P (mM) 5.4 5.4

5.4

37°C, in air. Time: 2hr,
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was terminated by adding 3 volumes of
dichloromethane : methanol (3:1) and the
mixture was allowed to stand in a refrigera-
tor overnight. The mixture was extracted
3 times with 10 ml each of dichloromethane.
The combined extracts were dried with
anhydrous sodium sulphate and the solvent
was evaporated with a rotary evaporator.

3. Measurement of radioactivity. The
dried residue was dissolved in ethanol, and
an aliquot was measured for radioactivity,
using a Pachard TRI-CARB scintillation
spectrometer (model 3002) with a 10ml
scintillation fluid containing 4 g of PPO (2, 5-
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Cryptorchidism (28 year)

Table 3. Metabolism
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diphenyloxazol) and 100 mg of POPOP (1, 4-
di-[2-5-phenyloxazolyl]-benzene) in 1000 ml of
toluene.

4. Thin-layer chromatography (TLC).
Chromatoplates were prepared with Kiesel
Gel GF 254 (Merck) as the adsorbent. The
chromatoplates were developed in the fol-
lowing solvent systems ; system A, dichloro-
methane-ether (90:10); system B, benzene-
ethylacetate (95:5); system C, benzene-
ethylacetate (4:1); system D, benzene-
ethanol (95:5); system E, 2-methylpropane-
2-ol-ethylacetate-H,O (5:5:2). For the
location of the radioactive steroids the chro-

of pregnenolone

Incubation time (min.) 3 5 10 20 60
Progesterone 13.8 21.3 12.9 5.3 2.8
17-OH-progesterone 9.9 12.5 24.3 42.9 39.7
Androstenedione 6.3 Tl 8.9 11.5 6.6
17-OH-pregnenolone 6.8 4.4 4.0 3.2 3.0
Androstenediol 0.7 1.0 2.6 4.8 5.4
Testosterone 2.9 3.7 9.3 16.3 25.8
Pregnenolone*® £ 32.6 23.0 4.3 2.8
Prostatic Cancer (62 year)
Incubation time (min.) 3 5 10 20 40
Progesterone 2.7 2.2 2.5 3.0 2.7
17-OH-progesterone = = 0.6 1.0 3.0
Androstenedione 0.9 21 2.2 4.6 3.6
17-OH-pregnenolone 2.9 7.1 740 75 5.7
Androstenediol — — — 3.5 3.7
Testosterone = = 0.6 1.4 3.0
Pregnenolone* 72.0 76.9 79.6 74.0 68.3

Figures are expressed as 100% of recovered radioactivity.

* —Precursor

# —not determined

Table 4. Metabolism of testosterone.

Amount (%) of free metabolites.

Cryptorchidism Testicular injury
14 year 19 year 22 year
Testosterone 87.3 90.1 88.2
DHT 0.2(1.2) 0.1( 1.2) 0.3¢ 2.2)
5a-androstane-3a, 178-diol 2.8(22.0) 1.6(15.7) 1.8(15.3)
5a-androstane-38, 174-diol 0.2( 1.9 0.3( 2.9 0.2( 1.7)
Androstenedione 1.6(12.7) 0.5( 5.2) 1.1( 9.3)
Non polor 7.9 7.4 8.4
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matograms were scanned with an ALOKA
TRM-1 thin layer chromatogram scanner.

5. Separation and purification of labelled
steroids. FExperiment I: The extracts obta-
ined after incubation for 3, 5, 10, 20 and 60
min. were chromatographed separately in
system A. By scanning the chromatogram,
radioactive areas were detected on the
chromatograms having the movabilities coin-
ciding with those of authentic samples of 1)
17-OH-pregnenolone and androstenediol, 2)
17-OH-progesterone and testosterone, 3) pre-
gnenolone, 4) androstenedione and 5) pro-
gesterone. The radioactive material in areas
1) to 3) were acetylated with pyridine and
acetic anhydride. The acetate of 1) and 2)
in system C and 3) in system B were chroma-
tographed. The presence of the radioactive
materials were also detected at the origin
and the front of the chromatogram, but the
further identification of the materials was
not carried out.

Ezxperiment II: The extracts were chro-
matographed in system A and the chro-
matogram was divided into several radioative
areas, which were extracted separately with
acetone. A radioactive substance with the
same movability as that of authentic DHT
on TLC was acetylated with pyridine and
acetic anhydride.  Radioactive substance
running the same zone as standard andro-
stenediol was extracted and then the isola-
tion of 3a- and 38-hydroxy steroid was done
on digitonin-silica TLC in system D ac-
cording to Taylor’s method (1971).

6. Identicfiation of labelled steroid by re-
crystalization. Radioactive metabolites puri-
fied by TLC were measured for their
radioactivity by using aliquots. To the other
aliquots, carrier steroids were added and the
mixtures were recrystalized to constant
specific activities. The radiochemical homo-
genity of the acetate was further proved by
recrystallizing the free steroids after hydro-
lysis of the acetate with 2% KOH in ethanol
at room temperature.

Results

1. Biosynthesis of testosterone from pre-
gnenolone
In the testicular tissue from a 28 year-old

man with the retained testicle which in-
cubated with radioactive pregnenolone as
the starting materal, about 70% of the
radioactivity was already metabolized in
5min. The formation of progesterone rea-
ched a maximum level of 21.3% at 5min.
after incubation and gradually decreased
thereafter. The accumulation level of 17-
OH-progesterone was found to be 10% even
at 3min. ; climbed to a peak value of 42.99%
at 20 min. ; and fell slightly at 60 min. after
incubation. Though the formation of andro-
stenedione was confirmed to be 6.3% at
3min. after incubation, the accumulation of
this steroid was slow (11.5% at 20 min. and
6.6 % at 60 min. after incubation). 17-OH-
pregnenolone and androstenediol could be
detected even at 3 min. after incubation, but
in a less amount. The formation of testo-
sterone could also be confirmed as early
as 3 min. after incubation, and increased
with time until a maximum accumulation
level of 259% was attained at 60 min. after
incubation.

On the other hand, in a 62 year-old pa-
tient with prostatic tumor who was studied
as the control, the metabolism of radioactive
pregnenolone was not only decelated but also
yielded less amounts of the metabolites ;
that is, even 17-OH-pregnenolone which was
relatively abundant gave 7.1% of the total
radioactivity at 5min. and 7.5% at 20 min.
after incubation. 17-OH-progesterone was
confirmed to be present in a trace amount
at 10 min. and still at a low level of 3.0%
even at 40 min. after incubation. In contrast,
progesterone could be detected as early as
3min. after incubation, but in a small
amount. It increased slightly at 20 min. after
incubation. The amount of androstenedione
was 0.9% at 3min. and 4.6% at 40 min.
after incubation, while that of androstendiol
was negligible.

2. Metabolism of testosterone by testicular
tissues

The percentage of metabolized testosterone
was as low as 109% in the testicular tissues
derived from the retained testicle as well as
the injured testicle. As the metabolites,
DHT, 5a-androstane-3a, 178-diol and andro-
stenedione were identified. Among them,
Sa-androstane-3a, 178-diol was comparatively
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abundant, and the level of this metabolite
was detected to be 22% in the testicular
tissue from a 14 year-old patient with the
retained testicle and 15.7% in that from a
19 year-old patient, whereas the testicular
tissue from a 22 year-old man with the in-
jured testicle showed a level of 15.3%. On
the other hand, DHT which is claimed to a
major androgen in the prostate was of 2.2%
in the case of injury and 1.2% in the case
of the retained testicle. The amount of
5qa-androstane-38, 178-diol was small in the
said three cases. The level of androstene-
dione was 9.3 % in the injury case, while that
was as low as 1.2% in the cases of cryptor-
chidism.

Discussion

The first step of the biosynthesis of steroid
hormone begins with the formation of
pregnenolone. In the first experiment where
the productivity of testosterone was com-
pared, pregnenolone was employed as sub-
strate. In the case of cryptorchidism in
which no spermatogenesis occurred, pre-
gnenolone was rapidly metabolized to form
progesterone and 17-OH-progesterone from
an initial stage of the metabolism and the
production of testosterone was also remar-
kable. In contrast, in the case of prostatic
tumor in which spermatogenesis was obser-
ved in spite of the old age, the metabolism
of pregnenolone was decelated with low
production of testosterone.

In the experiments where the testicular
tissue from a patient with cryptorchidism
was incubated with progesterone, Kodaira,
T. et al. (1974) reported the decreased bio-
synthesis of testosterone, though the tissue
from an infant with cryptorchidism seemed
histologically normal. Sciarra, F. et al. (1968)
described that the formation from pregneno-
lone was low in the testicular tissues which
clinically showed a reduced spermatogenesis.
Moreover, Becker, W. G. et al. (1966) proved
a decreased formation of testosterone in
guinea pigs after spermatogenesis was in-
hibited by auto-immunization, though the
propagation of the interstitial cells was

observed. Therefore testosterone should be

considered to take a certain part of the sem-
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iniferous tubule including spermatogenesis.

As described in our experiments, clearcut
results could not be obtained which showed
a solid relationship between the sperma-
togenic function and the biosynthesis of
testosterone. When the age difference of
the cryptorchid patient from the control is
considered, the obtained results seem to
reflect the difference in the activity of
relevant enzymes such as 4°-38-hydroxyste-
roid dehydrogenase and in the biosynthesis
of testosterone. Therefore,” as indicated by
Axelrod (1965) and by Inano et al. (1967),
the biosynthesis of testosterone would be
affected by the presence of the interstitial
cells even in the case of cryptorchidism.

The second experiment was carried out in
order to determine the direct effect of testo-
sterone on the testicular tissue. Even in the
cryptorchid tissue, DHT, 5a-androstanediol
and androstanedione were confirmed as the
metabolites. Among them, 5a-androstane-
3a, 17-diol was most abundant. But, con-
trary to my expectation, the level of this
hormone was higher in the 14 year-old
cryptorchid patient without spermatogenic
function than in the 22 year-old patient
with injury of the testis who had a normal
spermatogenic function. DHT was scarce
in both cases.

Though the androgenic effect of 5a-andro-
stanediol is thought to be weaker than that
of testosterone and DHT (Rosner 1971), its
effect on the human testicle is not yet well
known. According to the experiments by
Rivarola, M. A., et al. (1972) in the rat
testicle, the interstitial cell is rich in andro-
stenedione while the seminiferous tubule is
rich in ba-androstane-3a, 175-diol.  Lloret
and Weisz (1974) have reported the conver-
sion of testosterone first to DHT and then
rapidly to Sa-androstane-3a, 175-diol.  Thus
the testicle and, more particularly, the
seminiferous tubule can be thought as a
target organ for Sa-androstanediol (Forman,
Y., et al., 1973 ; Matsumoto and Yamada,
1973). In our experiments with human
testicle, though 5a-androstane-3a, 173-diol
was confirmed as a major metabolite of
testosterone not only in the case of injury
of the testicle with normal spermatogenic
function but also in the cases of cryptor-
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chidism without spermatogenic function,
this hormone could not be concluded to have
a direct effect on the spermatogenic func-
tion. Therefore, as indicated by Matsumoto
and Yamada (1973), 5a-androstanediol seems
to have a role in the preparation of the
spermatogenic environments in pre-puberty
as far as the androgenic effect is concerned.
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and Corticosterone during Estrous Cycle in Cow

PN NN S T S S s

B R B =
Ryuzo TORII

SR i S
Sanenori NAKAMA

Tatsuo IMORI

Department of Surgery and Obstetrics, School of Veterinary

Science, College of Agricultute, University of Osaka Prefecture,
Sakai, Osaka, 591

STEORNAF A VRMEY S ERCT, RN KRR D PEAF v A K« &/NVESD Progestero-
ne, Estrone, Estradiol-17p, Estriol, B L ORI R AL £ @ Cortisol, Corticosterone %, Radi-
oimmunoassay 35 XU Competitive Protein Binding Assay & IVTHIEZITRY, ZOERRICS B
HMEfFieotc. FORER, Progesterone i, BESPINTR TR <, MO L L bicsinL, WP
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Plasma progesterone, estrone, estradiol-
17p, estriol, cortisol, and cortico-
sterone during estrous
cycle in cow
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Plasma concentration of progesterone, estrone,

v o R B KR P, Er, E--17 8, Fk, Bk HARME &3 23% 1 5

estradiol-178, estriol, cortisol, and corticosterone
were measured by radioimmunoassay and compe-
titive protein binding analysis method during
estrous cycle in the three Holstein cows.

Plasma progesterone levels were high during 5
to 15-16 days after ovulation, then it sharply
decreased to less than 1.0 to 0.5 ng/ml prior to
estrus and ovulation.

Plasma estrone and estradiol-178 were rather
low in their levels in the luteal phase, but
during the period of —2 to +2 or +3 days of
ovulation, which corresponded to the time of
proestrus through metestrus, these levels were
kept high. Thus, a peak of estrone was obtained
2-3 days after ovulation, and that of estradiol-17p
was recorded as a surge at 1-2 days before
ovulation.

On the other hand, each estriol level showed
very low, but made a peak almost at the same
time with estradiol-175.

Plasma cortisol and corticosterone showed
slightly high levels at estrus period, and the
change of each plasma levels was almost syn-
chronized throughout the estrous cycle.
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Strains Difference of Ovulatory Response in Mice to

Repeated Superovulation-treatment
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CF# 1%, ICR %, CFW %P XU C57BL/6 %MD 4 Zfid~ 1 &z, PMS 510-HCG 51U OiEHEIR
M AI0H MR T4 Bl E T ViR L, RAEMPEINOIIC 0 2 PEIRIG D B#zZE & L bz,

PR MR, WThORFE D 2EH £ TI00% Tho772S, SEEUBETT2EHaARRZd R Z0
KT OREITRFEICL>TRELY, 4EAIBVTYH ICR &, CFW RO XH5RZNIEETHLRNLDE,
CF# 1%, C57BL/6&D X 5 IZMIHCIKT 4 2 2 2DEIB L LTz,

S BEIRENE, #IEl CF# 1 %7521.32, ICR %A319.92, CFW =4339.1=, C57BL/6 F#A%17.9=2
T, CFW RBMEBRICEWLIMIEEOMEE R L TWe, ZhicKELE %< ViET L, CF#1 %, CFW
%, C57BL/6 FZTE, 3[EHMGFEHPIOE LW E LA LR, 4EIECEFREIOFRHETIET L

7z. L L ICR % Tk, WwEEA, 3[EEHD,
LFLLETT 5B EskIol,

ARIERD L WO ERH Y, WHEIEDRTTATLRR

WFRIZLTY, il v Akl LTIFOEEREZ5 L, WO b PIEERBMET LT

7-BART, 4EBAIIIELLBD L.

FH O, FIERCREGEPEIILIIC X B BUSMET OB
HEz~< A THHAL TN HigEL LT, CF#1 %8B
F O dd v v R &Rt G EPEIBLEE % 10~30 H R T
4 B E CRIE LB DO ISR SR L (R, A
M 1977). 2O, KENERT3 i KMETRE L
WZ L IR L bIbE LB L LTRD bR
BISOFICIEH & i ZEErA b, CF#1 R
WCHAT dd RIEIARRE R ICHE L= Lz,

9 L7k, ~ U REMFICHW 25810k HED
BRPEELZLEZRBLTWADT, ZOHETIH,
CF# 1 ZoiEnic #Hi7zic ICR R, CFW &8 X U

C57BL/6 F&xix, 4RED~v 2D KA HEPEIILE
g 5 BOSZE & Rt L7z,
RBRHEES L UAE

T oEBIIE, HSERD CF#1 %, ICR %BX
O CFW %, b ONCER%D C57BL/6 FR#D 4 FHk
(CF# 1 RITHURE R THERE, fihod 3 Rftix HAK
FEFHTHR) o~ v AERHER L, WThLORHK D
KARPEME 2 25T, EH60H BRI ER % BtA L7z,
WEPEIRLEE, FiEE [FEE 51U @ PMS % TS
L, DWT48E#% 51U » HCG % [ TiEk+ % ik
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Table 1 Ovulatory responses to repeated superovulation-treatment at 10 days
interval in CF§1, ICR, CFW and C57BL/6 mice
Periods
Strains Criteria
1. 2 3 4

CF#1 No. of mice examined 19 10 19 13

% ovulated 100 100 74 3L

Ave. no. of ova per ovulating mice 21.3%2.18 21.6+2.83 16.9+2.91 9.8+£2.93

Ave. weight of ovaries (8) 21.1+0.50 26.5+1.16 16.5+1.02 17.4+0.49
ICR No. of mice examined 20 15 11 10

% ovulated 100 100 82 60

Ave. no. of ova per ovulating mice 19.941.39 15.1£0.93 22.142.75 14.5+3.45

Ave. weight of ovaries (8) 23.3+1.45 22.24+0.75 25.5+1.39 24.9-+1.57
CFW No. of mice examined 31 12 12 10

% ovulated 100 100 67 70

Ave. no. of ova per ovulating mice 39.1+1.67 34.8+4.79 15.3+4.96 16.1+5.70

Ave. weight of ovaries (8) 22.840.95 28.8+1.74 22.0+1.57 21.5+2.73
C57BL/6 No. of mice examined 11 9 10 10

% ovulated 100 100 90 20

Ave. no. of ova per ovulating mice 17.9+2.16 15.0+0.99 9.7+£2.03 4.0+1.00

Ave. weight of ovaries (8) 11.8+0.92 15.94+0.64 15.3+1.40 11.6+1.14

+ S.E.

v Chk, AR 1977),
I0HET4mlETL DKLz,
KR OPEIIRAE, WThOBE L HCG %2415
fillc=o 2281, ST TINERRKENOIIFE%x
HE Lk,

AFFEDL, ZoNHE

RERFHR

CF# 1%, ICR %, CFW %5 L0 C57BL/6 %D
AFFD = 2z, PMS 510-HCG 51U O3EHEIRLER
ZI0HMPE T4 mETL VIR LR, Tablel BI O
Fig. 1 ~ 31T &n 5 X 9 % BUSREER B b vz,

PEOBEEMESR X, Table 1 383X Fig. 1 b7 &
212, WDKK D 2 [EH £ Tk 100 % Th-o7h
3EBLRE T o HAATED bz, ZOMT ORE
FRFIC X -TERSTEY, 4HBiIcBWTY ICR F,
CFW RO X 5IFNIEETHLRNWLDE, CF#1
%, CB7BL/6 RD X5 KMIMICIE T T 5 b0 LA b
b (O rall

SEXIBEIREGE, #0El CF# 1 %2321.32, ICR %A%
19.92, CFW %7%39.12, C57BL/6 %4 17.92 T,
CFW RHMC O BEIBRE 278 L 72 LM SR O K
IEEFL T\, Zhic KENRE % { DT &, Table
18X Fig.2 IRr&n 5k 95ic, CF# 1%, CFW

FI3 XU C57BL/ 6 A TIHPLINGMROIE T 22 L E S
S A HHINE oW AL, 4ABBE, #)z8E
SiL7c& LTh, HEOLELIT ORI L 2215 5 hde

hofz, —J, ICR FRTiE, WERRLEA, 3HEET
ARz, AREHTEZBRDPLE VI ERHOT,
wiz, k<0 2 Yoo FHYIRTEER 245 L,

Fig.3 it;rah3 X 9ic, CF#1 %, CFW ZBIW
C57BL/6 Rk 3[R HLAME, F7- ICR RIZ4BIEICHE
& T 23380 bz,

DR EENE, Table 1 I/R&END X 51T, HRHEMLZE
NENEROEER LI, T4bb, CF#1 %ZT
F2EIBRFELVELS 2D, 3[EIELAEREEIR XY %

4, ICR RTiX2EBE X MIEIEESS, 3[aHLEE
¥, CFW ZCix2RIAIEL 2V, 3HEEKKIY

[l & RlEE, 72 C57BL/6FZ T 2[EHE 3HEEBICH
FlEYVELZ2Y, ARAEPELFEERL VOIS T
Ho7.

z =
< 7 AP & ST B L REBICPEIIERUEAME
T4 5H44%, 3l Lin and Bailey (1965) 7% BA-
LB/C 8¢ C57BR R, %708 L EAR (1977) 2
CF# 1%L dd ZTHEL TS, Zhboga,
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Fig. 2 Average number of ova/mouse ovulating

BAGABIZ 5 % BOS AR O, e~ v 2 0%
X 2TV ORL ) ZHETWVE,

IDZ LF~U AT, RERPIFFIRZICH SN 5 RE
KT OEREMRITT 28/, FEOBRPEE L Z &
ERBRLTWSDT, ZOW%TIE CF# 1%z, ICR
%, CFW #ZB L C57BL/6 HEMz, ThFhoR
HE O AR IFILIRIC 6 B IS 2050k LT a7z,

ZOEBRTIE, B RS, AR, 1977) T CF# 1
Fv AL PMS 51U » HCG51U OEPEIRMLIE % K
TR, SR RRT R34 b 10H FREO g %
WHL, BEBOR>7 4 RHED < 7 R[4k s

Period

Fig. 3 Average number of ova produced/mouse
examined

AT leDir,

ZORER, CF #1 ROEAE, 30 HOMIE P
IIEEROIE T b, Th LR, PEILZ L0
OPEIIE LW 212 U, 4 [ B iTiz b+ 230% 0 fEf
MO 9.8 AT EEicTE e h0lk. 2507
BOED <2 =%, fifo CF # 1RO/ s X < —%
LTHEY, WL ELDKIEEED RO & BRI ITER Iz
MY BRISICHBMEDOH B Z LD it ZDFER
DA, PPN 2RI H £ TR EL T, 3R PO
PRgm miEl & R CALEE o 2 (5] B O P & FIRREE Th o
o, TOBHE, FEEBEE R & 4T e
Tl eb—HE Bbhd, Z0ERO YO PEIRRk
i3, TCIREELPRBRLTWAHELFEThHoE (-
shijima and Watanabe 1970, &, 4/AR 1977).
*7, CF#1%~72» PMS51U-HCG 51U 4Bz
RIS R X, PR T 85% ~100%, EHHE
JC 172 B ~2082 L @A LN 50T (Ishijima
and Watanabe 1970, i 5, #2/A0] 1977, 7Kk S 1977),
AEo 3REOKETIR, SBEREVEEVLZAN
WRThoK, UIREEE, ThE LA (BE,
AR 1977, ks 1977), 2 [EIH OMIRCHINL,
SEIHLBZFIEIL Y iR 2o Tz,

ICR FZO%EE, PEINEMEE 3EE» BV BA
EFLIZL® 52, ARATLE0%IZE ¥Eok, 20
TLid, AROME TR ELKSICRNEZE LTV A
ENRZNZ L ZRLTWS, F -G, #IEi



62 (62)

KBR2E\H L ARAEBPN FAEL, 3EHFRREERL
BN EBELBENEND, MOBRFEITIZH BN —
VEIRLE, ZT9 LEKOEFD, T OFREOR#HH
EoiE, Zo1EIOEBRZT TREIFETE 2V, K
I T D SRR RHRTH DT D39 iz
5. ZOFEBROFIEB X U3 E B OGP, FHE
B (1976) 3 PMS 5 1U-HCG 5 1U ZLB THT v 5 SEIERK
BICIENW S DThotz, ZhrbT 3L 2HB L 4EE
OWIIHE LPITHIED HEBLWHEDE B 2V,
ICR ZROUPREENOEIZ, X5 Y CF# 1R LMD
M ETRL, KEWMBENERD LML TV, 2Ol
Ah, GEHAWALORFEL FRED LD THOI,

CFW ZO¥:&1E, Bio 2 %kt & [k 3 8] B LA OPE
UREMERIIEL 22 TH Y, PEIFL 2L 0 DO SEEPEIRE
LHEIC L H_RALPIC KL 2T/, Lo, 3
PRRBMERR, EHPEIIE L LI 3B L AREO DV ST
BEBRARLNARPO, #Ek, CFW %o PMS 510-
HCG 51U LBz %b4 % BOiik,  PEIRBMESRE 80% ~90
%, FHEPEIRE22.0a LGS TE D (FiE5 1974,
1976), ZDFEBEROYIED X 9 7 BRI TS S
TWiw, AFE0 CFW Rt Eidiss L fkoFL
LOERWZIZ b bF, SFBRIPEIC K & ez
EUC70ix, BAR X 2RESMN, SMELRMEREOLR
Wiz s Bbhbd, Lo T, TORKEICHOWTIX
BRHARSKETHSH, CFW ZROFIEERT, 2[H
WE L e DU IR L B SR hole, ZDLD
7R AVER 2 [l HIC SRS E S A2 AMEHIIE, CF # 1308
AL —ELER, ZTO%IICFH1IFRDOLHRIKT
ERERpO, TOLRVWR, FOXHShRBERIZLS
PR E L,

C57BL/ 6 _ROEE, PEIREMERIX 3B HTLH 90%
PHEELTRY, 4ABIRAS>TAMARKTERLE.
F BRI, B EEA T T D L EA KT
LTWolk, DX 5T, RENICK L T HBRr B
BEIGER LD, ERREAV-ZLIZXDLED
h5, ZoOEBROFEOFLYEIIEE, FES (1971)
DFE L ZERKETH O, TORMOIIREET 2 1]
HL3EEIEMLTEHEY, CFW R i3 EHOE
BERRZNR, AREXPREIEEL RV —E LT,

PED X iz, 4FR/EDRKELIICHT 5050, #E
DEREMEER, SEXPEIIRE LICRHIC Lo TRR Y 2AY
73, WER OSSR D 3 B B DAREBRIIEERAMET 3 5
7o, UITF-OAEENBOT AEmE—B L., SE0
A FH D~ 2Tk ICRC 2 RAENEIC %3 5 Mt
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I L7 R L BB T LN TE,
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Strains difference of ovulatory response
in mice to repeated superovula-
tion-treatment

Yoshiro Ishijima, Kazuhiro Anabuki

Department of Zootechnical Science, Tokyo
University of Agriculture, Tokyo 156

Tsuyoshi Endo

School of Medicine, Nihon University,
Tokyo 173

and Yuzi Sakuma

College of Agriculture and Veterinary
Medicine, Nihon University,
Tokyo 154

The present study was undertaken to examine
the response of mice of four strains to repeated
superovulation treatments.

Sixty-one CF#1, 56 ICR, 65 CFW and 40
C57BL/6 female mice, aged 60 days at the time
of the first treatment were used. Superovulation
was induced by an injection of 5 IU of PMS,
followed 48 hours later by an injection of 5 IU
of HCG. This treatment was repeatedy four
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times at intervals of 10 days in all strain mice.
The all females examined were killed 24 hours
after HCG injection, and then ova in tubal
ampullae were counted under a microscope.

The results obtained are as follows: 1) In CF%1
mice, for the 4 times treatments resp., the pro-
portion of animals ovulated was 100, 100, 74 and
31%, and the number of ova/animal ovulating
averaged 21.3, 21.5, 16.9 and 9.8. 2) In ICR
mice, for the 4 times treatments resp., the pro-
portion of animals ovulated was 100, 100, 82 and

Al R - EHE - A

(63) 63

60%, and the number of ova/animal ovulating
averaged 19.9, 15.1, 22.1 and 14.5. 3) In CFW
mice, for the 4 times treatments resp., the pro-
portion of animals ovulated was 100, 100, 67 and
70%, and the number of ova/animal ovulating
averaged 39.1, 34.8, 15.3 and 16.1. 4) In C57BL/6
mice, for the 4 times treatments resp., the pro-
portion of animals ovulated was 100, 100, 90 and
20%, and the number of ova/animal ovulating
averaged 17.9, 15.0, 9.7 and 4.0

(W Fn5241 7 A23 1 2 44)



H A 5 2 M A
23 % M 14 1978

FEWITB T A I FPRPFORF o 4 R
It 7k 35 % 3% OO HLRRA Lo I BIF A

Histochemical Studies of Steroid Dehydrogenases in Rabbit

Eggs at Preimplantation Stages

RPN -t U

W oM Ok n M — %

Sueo NIIMURA

Kazuo ISHIDA

Department of Animal Husbandry, Faculty of Agriculture,
Niigata University

1 M S AR £ T 7 F FOIITIc 5T,  45-38-hydroxysteroid dehydrogenase (HSD) (/&
DHA, pregnenolone, 17a-hydroxypregnenolone), 175-HSD (& estradiol-1783, testosterone), 20a-
HSD (% 20a-hydroxyprogesterone) 35 1 U% 208-HSD (JE 205-hydroxyprogesterone) % k(L0
IR U7-. pregnenolone % 3EIZ L7z 45-33-HSD, testosterone & FEIZ L7z 175-HSD, 20a-HSD ¥ X
W 208-HSD OiF M 1 fiaias & MR £ THic @izt Sz, DHA & 17a-hydroxypregnenolone % 3L/
iz Uiz 45-38-HSD, estradiol-173 % ILEIC L7z 175-HSD G 1A, Fdilids X O fisiyio I
Bl I, 2720 L SHIMMIOIITFICiEAR b2, ZhALORELS, v XOITIEIRE
FIM % B L T progesterone, 20a-hydroxyprogesterone, 203-hydroxyprogesterone 7¢ £ @ progestagen X
androgen DAREIT2TWS Z LAMELE SN 7. estrogen L 17a-hydroxyprogesterone i 1 Hiffaficix
ARERTWSD, 27420V L 8HIIBMIICE> TARRESHA L, FEMMLHET L LB b,

&

il

WHELENMORT- 128817 % hydroxysteroid dehydroge-
nase (HSD) o #&ELZAROHFSE (3 Dickmann & 18,
Flood®, ## 510191 L >T{Thbh, JPTDATFuA K
HRIWVEVERRENS TR ENTWS, Dickmann 514.6-8
X7y b, NAAF—, THFIEBWT, dehydroepi-
androsterone (DHA) % HEC L7z 45-35-HSD @ %
PG SRR 2SRRI AT T 2Rl iE U THEBT %
Z L EBIEL, Flood®id 7 #ickwWT, 45-35-HSD (3
B DHA), p-35-HSD (3L 3p-hydroxy-58-androstan-
17-one), 17p-HSD (HJE estradiol-1783, testosterone)
DIEMEFIEIRION OJIR T A bR 0DS, EfEI2~19
HoRETERo bt RELTWDE, —F, FH
BIII A AR H— L THIBNT, £H-35-HSD (G
DHA, pregnenolone, 17a-hydroxypregnenolone),
175-HSD (FL'H estradiol-178, testosterone), 20a-HSD

(37 20a-hydroxyprogesterone), 205-HSD (FLE 203-
hydroxyprogesterone) OFEEIZHEIFEE 2> & Jafiic %=
LI A mL TRICRD LR S LT Y, HSD iE
PEO BRI S W THIORFZEHE OFEHR L 272 Y D
BADRHHND,

v Y XOPIFiz oW TiE, Dickmann 578 25, 1#f
Radfizs & Jafiidll & ¢ £45-35-HSD (3% DHA) # i
NRTNDA, o HSD iz->WTik, EH% 6 HO Rk
IZoWC 178-HSD (B estradiol-178) D#H A HA
HBATWAITEE 2,

ATFZEIE 1A & B £ TO v XD IITic >
WT, 45-3-HSD (3E DHA, pregnenolone, 17a-
hydroxypregnenolone), 175-HSD (J&/E estradrol-178,
testosterone), 20a-HSD (GLHE 20a-hydroxyprogeste-
rone) B LU 208-HSD (L 205-hydroxyprogestero-
ne) DHMBALFMMRIN 21TV, IITiciT 3 Zh bREHR
DIHBLIRIEZ T, progestagen, androgen 3 XN es-

L7



Wfm b3 4 1 H1H
trogen DBRHEICOVWTRHALLLDTH B,
ERHHBLUAFE

(Rt TR 2.5~3.0kg ® AR EREDOHE 1250 T
b5, UIFEEPEIEEIE S it ko T ERRLZ, b
b, B TFEEMEZENA (2 R, KHARE) 5R.
U. &5 HIMBETENL, Bi&EHOEA, M
fz. ZmR%HEDIC HCG () b r 'y, FFEIESR) 50
L U Z@ARES Lz, S L 72IRT- O SRR & ek
FROEY THB, Tiebb, 1 HKOITIRR)R%
120, 2 MBI IR 2450, 4 ~ 8 Mlaiio> Jp-1-
(T48IEE], FFEHIOIIT X6, KR o0 JT-13 9635
FU120KHTH S, 1Mo 8 Ml = codiT
BIPE D, FEHB X OREMOIFEF 55 0.1
M ViR (pH7.5) THEMLUTEMEL-, 1H
MO IIT1E 0.1% b 7L v = % —EKERRIC L 2T
Frf e A e S 7z,

FRH U738 45-35-HSD (3B DHA, pregneno-
lone, 17a-hydroxypregnenolone), 1753-HSD (' es-
tradiol-173, testosterone), 20a-HSD (& 20a-hydr-
oxyprogesterone) 35 X U8 205-HSD (J&E 205-hydroxy-
progesterone) T, FEEKDHALIE Dickmann & Dey?
DER L7 IZGETe. $T72b 6, HEL. 8mg, #iffs
4.0mg, nitro-BT 2.0mg, 0.1M VU EefEfE (pH
7.5) 10m/ T, HEEHHL®H 0.5ml DY £ F vk
VAT 2 FICEELTHER L, 20a-HSD O#il%dEc
X NADP #Hw, fhod> HSD offilEdzicii NAD #
L2, 22X 37°C T, £-358-HSD (JLE DHA)
DR O 7212 60438, 175-HSD (HE testosterone)
L 208-HSD DR 0 7212904318, = ofthed HSD @
BH D7 12057272, B LIt zh
FROREFHMCBNT L EHOLE IS5 016
ETHor, BEREEOHEILZERF 2k L, LE
L7z UhR=H RO L D IRES, BIEER X U &tk
DIBPEL Lz, 7o, HEEBOIHESBE LT
M U7z, HSD o #5083 NADH: % 72 i
NADPH:-dehydrogenase i(Z{KfEL TWADTID, Zh
5 OREFEOM A Barka & Anderson ®HiEBICHED
Tk, RBLEZIFRH6-LHT Yy« N5
(Y ENAN=T TAOWBICAIET DX HICENZAT
ARTITZAOHRIZHBL, HA—FFRELEE,
I LUTHRF&EEL 72,

EERBER

T e WHRICRIET 52 Z it k> T, MFEI Ok
N FUERDOWEN BN (Fig. 1), YRu<f

oA oW

(65) 65

Fig. 1 A Il-cell egg. 45-33-HSD (DHA)
reaction. X 250.

Fig. 2 A 1-cell egg. Without a substrate
(control). X 250.

Fig. 3 A blastocyst. NADH;-dehydrogenase
reaction. X40.

> BRI I & PR T HRICIRE L7 IR IC I HER L e s
272D T (Fig. 2), T OERH HSD OFHEEH 00
LTW5aZ LB &7z, NADH: 3 X (F NADPH:-
dehydrogenase OIEMEIZ T4 D LR O P11 4, 18]
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Fig. 4 A 4-cell egg. 20 3-HSD reaction. X 250.

Fig. 5 A morula. 45-33-HSD (pregnenolone)
reaction. X 250.
gahi (Fig. 3).

THIRIRIc VT, Vb= BRI A E i —

T XIT-O R T v A Kk FEEESE

A I 36

23 % 1%

Fig. 6 A blastocyst. 175-HSD (estradiol-174)

reaction. X 80.

<P EROLF RSP RO TS Lo b S, 1
BN TE, Vhr=¥FrBEhiEbei7 72, A
At MR I —BRIC A LTl D, AR o iz
tt’@‘@@b‘li;’%%ﬂf&ﬁ‘oﬂ (Fig. 6). W3 o
WOIIFIZ BV T LBABIILOR Lie oz, Ads,
BOERIC X 2 Yk~ W0 HSARIED 35813
AN, ERNEND FERM T 5 JIFO
HSD i&EMEix Tablelic;RL72@Y ThH 5

45-35-HSD

DHA #JEE0c L 45-35-HSD &k, 1 MmAagpT-
’C“iiuﬁm‘/)f:# 2 ~ B fMBRIRFiz 2D TIHA& Lz, L

, FEWNCEVFHOHB L, RIETRIEL 227k,

pregnenolone AT Lic BER ORI 1 A IRF 2
SRR E THICBIE S, LRI o I A TRy
L LD LT 5527, 17a-hydroxypregne-

RIZOHALTEY, H1IEERCLbTr2Rro@dbh nolone & FEIC L7-FEEOIEMEE 1 HIARIRT T 55w
o (Fig. 1), SHIT CHMBM~TED) 0BT ARGEDbREA, DHA %I LR & [,
i, Vrk)l/'?%/ﬂmmi—,;- EROMP I —FRiC /3 LT 2 ~ 8 HNIRT-CIx &L Bt s hie o7z, FEHICE
W= (Fig. 4, 5), 7T, #ERKick>TYHN D BUFBWIEMEAS B U SaiE £ TR L7z,
Table 1 Hydroxysteroid dehydrogenase activities in rabbit eggs
Developmental stages
Enzymes Substrates 1-Cell 2-Cell 4 to 8-Cell Morula Blastocyst
(12 hr) (24 hr) (48 hr) (96 hr) (96 hr) (120 hr)
DHA + = — At +: &
45-35-HSD Pregnenolone Sl & + + + +
17a-Hydroxypregnenolone + = = =t + +
E diol-178 — — =+ -+
175-HSD { stradiol-17, A +H
Testosterone i - + + + +H
20a-HSD 20a-Hydroxyprogesterone ae = == - e &5
208-HSD 205-Hydroxyprogesterone s + =+ + + +
() -Time after copulation + Strong, + Weak, — Negative
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175-HSD

estradiol-178 #FLHEIC L7 178-HSD @ {H{%i% 1
JaSRT-TiREAo7A, 2 ~ S MRS TRBE SR
ofe, FRINCE Y EHES B L 1200 O JaiE T
I ale,

20a-HSD

20a-hydroxyprogesterone # #/EiZ L7z 20a-HSD @
EME 1 HERERT 2 B MR £ THICHEIE S i e
ZaELTE»Tk.

208-HSD

208-hydroxyprogesterone % FEEC L 7B OGN
1 AERIRT-2> & 96 D JlR & T1EF5aso727%, 1208
o BafRIZEE o 7.

£ =B

Huff & Eik-Nes!® (219666 ICHFLEMIIT DO AT =
A FREHZ oW THELFIICIFRE L, ZRHZE6 DO YF
X RaRIT acetate 75 cholesterol % pregnenolone
RORRT AN E FEOTWBZ L E R LEL., Th
3, WHILEBMWIRT O AT v A REHICBET 2 &= nit
EREL TR TS, FREAHOBDETZ LALR
X —DIFFIZOVWT AT vnA REvEYORRRICERER
ELTws HSD O ###ELERICTY, Thbo
JIFiz androgen, estrogen 33X (' progestagen D&

HOHDZLETR LI, VHFOITFIconTi,
Dickmann 578 2BZZEMH 6 H D IRIC estrogen DA
JREED 55 Z L BB LTWS, REROKRNL, v
X DOIITFIE 1 MAEE» S R % THIC progestero-
ne, 20a-hydroxyprogesterone, 2083-hydroxyprogeste-
rone 7% ¥ progestagen & androgen DERLEEEZA L
TW3%, 17a-hydroxyprogesterone & estrogen D&
FREE 2 ~ 8 MR ic —HR 35 2 23 dibih
7z

Dickmann &14801k, F v b, HEAZ—BEIOD
FEOIFTICBNT 45-35-HSD (HE DHA) HEHEiE 5
BIFFAEIRIC BT 5 Flfliciz o T BT 5 L
X, Flood® % 7% O faic 8T HSD {EHEOHIRT
LOHRIZEDE TH S L HBE LTS, —F, &
BN AR H — L 7 H OYITIXBEINE % & KR
ECHIC HSD IEMESED b e HELTWS, vy
FOIIFZ W AFRICHNT Y, HSD EHEIIHEIR
BEHOIFIZHEL, 2, 30 HSD &R 2 ~ 8k
W —REHEIR Lic b oo, Koo HSD {EHE X iR
FTEHLBET TV AZ L EEE L.

7 X DRI
sterone, 20a-hydroxyprogesterone 33 X U8 estradiol %%

progesterone, 17a-hydroxyproge-

oAemE H

(67) 67

FEERTWS Z LRRADHEE R Lo THRESH T
%20 Z R LOYERFERPICOREER T LM
5, PFIRBEELTVWE AT uf RAVEVITTERP
DLOICEEL TV SO TRARVHEEX TV BIF%EE
LB ZDEZFFZVFIXOMRED FrkT TR

FASEE/ AR 7 VAT ORELLLI b2 FYTO

X HBRAT uA FARMIBORHL Sh T 2HiEE i

2TWANZ NS LHFEEA TS, Lirl, FFE

BEOREEMNSHLN R X I, UHXO faiRicix pro-

gestagen, estrogen 33 LN androgen DEKICEEE-L

Tw?% HSD OiFERALROT, BRICEEHLTHY

BAT A FANVEVEZRBENTERSN S LEZX Y

2, S L o BRic o TR E BN TR O

TSz L JIF~ORRFIC I o TESEM D 20BN D 5.
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Histochemical studies of steroid
dehydrogenases in rabbit eggs
at preimplantation stages

Sueo Niimura and Kazuo Ishida

Department of Animal Husbandry, Faculty
of Agriculture, Niigata University

Rabbit eggs at early developmental stages
were histochemically studied for the presence of
45-38-hydroxysteroid dehydrogenase (HSD) (DHA,
pregnenolone, 17a-hydroxypregnenolone as the
substrates), 175-HSD (estradiol-173, testosterone),
20a-HSD (20a-hydroxyprogesterone) and 203-HSD
(208-hydroxyprogesterone).

Eggs were obtained at following stages ; 1-cell
eggs 12 hours after copulation, 2-cell eggs 24
hours, 4 to 8-cell eggs 48 hours, morulae 96 hours
and blastocysts 96 and 120 hours. Histochemical
demonstration of enzymes was made by the
Dickmann and Dey method. The composition of
the medium was 1.8 mg substrate, 4.0 mg cofactor,
2.0 mg nitro-BT and 10 ml 0.1 M phosphate buffer
solution (pH 7.5).

The activities of 45-33-HSD (pregnenolone as
the substrate), 173-HSD (testosterone), 20a-HSD
(20a-hydroxyprogesterone) and 203-HSD (203-
hydroxyprogesterone) were always found in the
eggs l-cell through blastocyst stages. The
activities of 45-33-HSD (DHA, 17a-hydroxypre-
gnenolone) and 178-HSD (estradiol-175) were
observed in 1-cell eggs, morulae and blastocysts,
but not in 2 to 8-cell eggs. The diformazan
granules, formed by HSD reaction, were distri-
buted evenly throughout the cytoplasm of the
eggs.

From these results, it seems that androgen and
progestagen, i.e., progesterone, 20a-hydroxypro-
gesterone and 208-hydroxyprogesterone are always
getting synthesized in rabbit eggs throughout the
stages of 1-cell to blastocyst, and that 17a-hydro-
xyprogesterone, one of the progestagens, and
estrogen are synthesized in the eggs at the stages
of 1-cell, morula and blastocyst, but not in the
eggs at 2 to 8-cell stages.
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2 puktkic X 5 ®l-Estradiol Radioimmunoassay
System DOz

Evaluation of *I-Estradiol Radioimmunoassay System with
Double Antibody Method

MR FEEME R AR EHE (T — R
ERELEEHE N T —
Akihiko KURANO Genichi NAKAMURA
8 H O =2 ® — BB
Masahiko KUSUDA Ichiro TAKI

Department of Obstetrics and Gynecology, Faculty of Medicine,
Kyushu University (Director : Prof. Ichiro Taki)

1%5]-Estradiol #fEH L7z 29Uf¥kIc L %5 Ex @ RIA kit #EEENE X OBEEMCHRILTUTORER
2.

J7E B 1X 3. 1pg/tube T Y, water blank 1% 3.2+3.15pg, FEIIEIE 92.6+4.55% Thol-. T v+
ANOERFENT 4.3~5.1% TH Y, 7T v AHOBEMOFHEBEIMIZHHEHRE 7=0.9870 (p<0.001), Y=
1.002X+2.853 L @ FHBAME 7R L7z, SH-RIA AL OMBZBIT L Ta 5L, FHEREK 7=0.9754
(P<0.001), Y=1.188X+4.774 L EWHABIME 278 L2 BAREOHIEMIZ R0 < e 2 EHAlc oz,

AREHEE HOTEREREA, SRBERASE, SARE HBEA, EFBFS X OUIRERND)

Blofmg Ex HERRE L2, 2IEMRET SR8,
FEF 7 vv VT 74 —2fTORVHERNEE CTH D720, SRORBMIEATRET, BRMCRSY

IR D Z L AL 72,

I. #

FERIIC b EEZREFRE L oM estradiol (BAF Ee
LHR) DOMEE, 19694 Abraham® 7% estradiol-178-
succinyl BSA lzxb3 % $uifniF % i L 7z solid-phase
® radioimmunoassay (LLF RIA 1§ &L TLL
S, PIEEc A DBBE 2 S, HEE LW RELZRT
TR, Tib bR REOEWTRDIER, REE UG,
E: OB EORFES R ENT KD THS, L
L, Z0E X r7n~ 774 —2ERAT57-01CH
VEDREHET, ZBROREENIE LT g bR WK
JERIZIE b o & i TS AR PR B ORFESE TR
7. Eleblb—F—L L THEAIATWSEZEDL SH A%
Ko ThHy, ZROFEYALERT 2y FL—¥
=%, BffiiEk vy FLr—var v F—ENEL

hlll

FTBZLhD, IAERLTWEYZAEIT v+
V—va v vy —TRIENNRS L A L L
RIA ORREBFhTWE, ZORVE—FOFTA
V=7 X 0 150 % FEEE tracer & L7z E: @
RIA v FRBFENTZDOT, ZOxy MO EEEYR
METV, BREAO RISV TR L 20 Tk
+5.

II. ¥y FORRE

EsrRIA v bEOXORELLHK-TEY, 1%y
L #%100tubes 43 Td 5,

(1) E: PiiF GEGERZERG) © 11 7

(2) B E:  (BURERHRS) : 1AM TV

(3) Eo-1%1 (BAEE IR  $92.0pCi, 134 71

(4) VR GRESREERG) + 1 31 T
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6G) Foyik  (GRFERERS) : 13170

T RETHRBEEMERO>TVS D, FARRCE
L CGHEEEM LU THERT 5, /bl Ex-6-oxime-
BSA ZHURL LTHREEME L THbO MY, H
RED T PRAE BT 20,000 f5 L 72 5 X 5 i 3 ShTw
%. —J Eg-131 % Es-6-tyrosine 7 v 7 I VTR
FIWT 1] L2 b0 T, BRERO MRS
2.04Ci LioTN3,

I, EENRELUVERFE

1) x4

FRPERABIAEN ISR 238 L BB 8TA &5
4t L, ©£F BBT &itfkst, PIROFEILMY pro-
gesterone fHI X OVFE IO GRIC X v HE L
* 7z A BRREE O HliElE Dydrogesterone # 1 H
10mg 5 Hf#EEHZOMEBRHMIERIC Lo/, Z Oz
FHH 1 W AU BB LGN O AR XU EERES T
9 ZIZONTHIRFE L7,

2) E: JEHE

Axy FOSWEREEREOBI 2K 1ic/R Lz, #l
BT 2MEORIHEEEND E: DPEIC I >THR
B0, IR A DAL KE20.3ml THIE 247272 Hh

Samle : 0.03~0.3 ml of Serum
{

Extraction with 3 ml of Ether

|
Evaporation

|

Defatting with

|

Centrifugation

(0.4 ml of 509% Methanol)
1 ml of n-Hexane

Aspiration of the n-Hexane Phase

]
Add 2 ml of n-Hexane
|

Aspiration of the n-Hexane Phase
J (Repeat)
Evaporation of 50% Methanol Phase

Adjd 0.5 ml of Phosphate Buffer
J 0.1ml of 1%5I-Estradiol

0.1 ml of Antiserum
First Incubation (for 15 min. at 37°C)
l
Add 0.1 ml of Second Antibody

l
Second Incubation (Overnight at 2~8°C)

|

Centrifugation

Counting of Radioactivity (Precipitate)
1 =L-RIA Bo2NEER

2 Hifkitic X 3 1%]-Estradiol Radioimmunoassay System DO #if HARESE 23 % 1 &

HixzFrz—7n 3ml ZTTW, ®AVTy 7 AIF
P —CIOMFHRE L BHEL, FIATARAAY ) —
NWERITKBRZKESE, =—F/)VE#% decantation (T
XYV ERERBREICHE L. 2T 37°C DIEIEAKIE
WT Ne FRADOTIe = —7 VEEFRSEH, 50% 2 %
7 —=n0.4ml E~%¥> 1ml &z, S0RREHEL iR
BLEBELELT AL —F —2HANTA~X VU FER
BlBxEL, 2ml O n-~FF UM, WEE 2EL VIR
LT defatting #1707, 2XI260°C DIEIBEAKEIZH
BREEREL, No FADTIC 0% A ¥/ —VEERES
, SR TRER0.5m! ZiNx THIH L7z E: ML
7z,

standard FIERERE 3 X O sample FRBREIC Eo-125]
7RO 1ml, FLALIEANR0. 1ml %% T37°C fHiEAKF
T 1543 first incubation #17-271%, 2 HUAENK
0.1ml Mz T2~8°C ®»=a—) F)b—LANT—HK
&L second incubationZ{TV), ¥WHIELEEE W=
L, TACV—F—CLERRERVZABRIT < H
7y H =S TIED B R E WIE Lz, BEROTEZT
AT duplicate TTV, BEFED E iz oW THikL [F]
CEMEZTWEIRR 2R TRBEORHIEL T2/, LL
EDXonFHEICX Y, ERLH TOREKORIENFT
b7z,

3) 8H #fEi% tracer & L7z E200 RIA (3H-RIA )

Sample : 0.03~0.3 ml of Serum

Extraction with 3 ml of Ether

|

Evaporation

(0.4 ml of 50% Methanol‘)

Defatting with{; i e

\

Centrifugation

]

Aspiration of the n-Hexane Phase

|

Evaporation of 50% Methanol Phase

Adjd 0.3 ml of Tris Buffer
0.1 ml of 3H-Estradiol
0.1 ml of Antiserum

Incubation(for 30 min. at 37°C )
1 for 120 min. at 2~4°C

Add 0.5 ml of Dextran-coated Charcoal
Suspension

Incubation (for 10 min. at 2~4°C)

|

Centrifugation

|

Counting of Radioactivity (0.5 ml of Superna-
tant)

M 2 SH-RIA %o £REisE
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bhbhiditsk CIS (CEA-IRE-SORIN) #lo RIA
Xy MNEeERL, BEHEBI—HSEEZMNL T E: Ol
EERFOTHE., ThbH50% A%/ —10.4ml & n-
~F¥v 1ml 2k defatting BfEEIMNAZ 2. ZOW
EHEOBEREOMEEZ K22 R Lk, 0 FHkick
% precision % % % L intraassay variance 5.7 %
(118.2+6.74pg/ml, N=6), interassay variance 12.8
% (105.3+13.48pg/ml N=7) TH7z.

4) i progerterone D IEL

i progesterone DMERFHE—~FIFHTA Y h—7
WZeFiilo progesterone RIA % v b & HWTITo7k.
* ZDHEZRD intraassay variance 5.6~8.6%, inter-
assay variance (39.0% T Y accuracy bty 3
RELDTH-7?,

IV. 3 8% RL ##

1) FREdhti

RO KBEEICBIT S count E B, ¥uAFY»
X —F® count ¥,#% Bo, N # 7 /VD count & N
L L, BN/BeN %k T L EEM#HRER 3 1T

100

90
Mean £S.D.

80

70

50

Percent Bound

40

30

20

31 6.2 128 25 50

added Estradiol

100 200 400

P9

3 15LRIA o i@

L7z, FERERAOBERITFES 1.7%, N E20pg 28
I AREA® I EH51.2% Thoiz. E:0 pg BT B
bound % #100% &35 23.1pg 128} % bound %%
97.3+1.92% WE i FEELXFRD (P<0.001), Z®
HIEFRD sensitivity 1% 3.1pg/tube L&z bhiz. 7
PBABEEEIZBIT 5 bound % DEHERZEXRK/N1.46%, -

< HE - (71) T

100

Percent Bound

6.2 12.5 25 50

% 4 SH-RIA #oEREfhiR
Frk4.24% ThoT-. F£7- SH-RIA OB K
41TR LT, ZOHFEIZBIT A1 sensitivity 116.2pg/
tube L Ex bl

2) IRl

Kiz 160pg @ E: &ML T £REBEE 1707255
L OEINEIX 92.6 +4.55 % (N=11) TZDOEREREK
(CV) 124.9% Tholz. E77—/v L7 E8E A iE
0.3m! |z 3H-Ez %#J 10,000 dpm #&NL T defatting
BRI OEINERE 25 L ZhF4097.3+3.890% (N=
5), 93.7+4.22% (N=5) Tho=.

3) Accuracy

7 — v LIz I BT 0. 2ml i Y EEETR THR
L7z E20, 5, 20, 50, 100, 200, 35 X‘400pg &
2T (0.1m!) £JEEIEZITV EIREMHIEZ LT ac-
curacy Z#REt L7 (F1). F72HRIK0.3ml iz oW T
LEREREETWT 7 v 7 xRk iz, FREICST
BINROERRIIT ZhENT 4, 6.3, 6.6, 6.1, 8.2,
5.78 X UN9.5% CIRIEMRBE T N ERKREEL, 77
v 7 {#133.2+3.15pg Thoz.

4) Precision

A¥ vy O precision ZHRIT L TH DL, VT VA
Z5[E, yv 7 NVBE6ERELLT v A NOFIE
BLOEEREIT 2 Fh3.30+1.41pg/ml, 4.3%3 X
UN174.9+8.84pg/ml, 5.1% Thoix (F2), Eifix
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2 ifkific X 5 1[-Estradiol Radioimmunoassay System o # 3¢

ARESEE 23 % 1 5

# 1 B[-RIA # @ Accuracy * water blank

Estradiol

added (pg) 0 5 20 50 100 200 400 0

No. 5 5 5 5 5 5 5 11
—g | Mean (pg) 3.2 17.6 31.4 62.2 109.5 203.3 399.0 3.2%
SE | S.D. (pg) 0.98 1.11 2.07 3.79 8.98 11.59 37.91 3.15
=
= § | S.E. (pg) 0.438 0.496 0.926 1.695 4.016 5.183  16.954 0.950
Mol CV. (%) 7.4 6.3 6.6 6.1 8.2 5.7 9.5

S.D. ; Standard Deviation
*, Water Blank

# 2 135.RIA #® Precision

Sample A

Sample B
No. 5 6
Mean (pg) 33.0 174.9
S.D. (pg) 1.42 8.92
S.E. (pg) 0.635 3.642
C.V. (%) 4.3 5.1
S.D. ; Standard Deviation
S.E.; Standard Error
C.V.; Cocfficient of Variation
pg/ml
N-30
r 09870
300 Y ~1.002X+2.853
P 0.001 « /°

Assay 11

100 200 300
Assay | pg/ml

B S 7 vt o JE o B

D YEEE D 30MREIZ DWW TR o2 KR 2 BIRIE L7-5E 0
EITveALELT v A OHEBERTHS L, K5
WRT 28 <, MR £=0.9870 (P<0.001) TEHW
MBEEZRL, HITyesl (X) CHT3HEOT7 v & A
(Y) oRlFE#HEERD 5L, Y=1.002X +2.853 L7
“Ffe,

5) SH-RIA #: ot

S.E.; Standard Error

C.V.; Coefhicient of Variation

pg/ml

N=31

r=0.9754

Y =1.188X+4.774
300 P <0.001

RIA (125))

100 200 300
RIA (3H) pg/ml

[ 6 15I-RIA kL SH-RIA # L oM

Ax vy & SH-RIA e o MR T 57201
i % DR DOSURRIC SV THEH MG &% [R Ui UTAT
WOFETRE L, K6 mTIL < HHBREK =
0.9754 (P<0.001) TV, *H-RIA ¥ (X) 2%+ 5
A (Y) ORUFRE#RZRD 5L Y =1.188X +4.774% 7
Y E OB 2 D E Ao 23, A0 RIEMIX
SH-RIA ¥EIC X % JIEME V) BETFEMN &4 5 iz Tr
L7z,

6) EEARAERET

a) IEFMESSAOmS E: fH

BBT oSl H%Z Oday & L, JRfafiz A<, #
HREETELT, ThEROBROMY E: iz 7 ry
FL7ZLORKT ThD, E: fHIZLEWIZ EF L day-
4EXY A ERL, day-lEHE— 7% {E) 20%
BIZTHELT, #EPHICHYT % day5 ~ 9 IZHUE
EEHMEFILZ OB LIEWIC TR 2ME R L2, E
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pg/mi
.
600
N =99
500}
.
400 Estradiol
.
300 s «
%o
. * %
=i EEEd o TS E
. . %
. ‘e t -

. . .
o £ % % : . * A ¢
. .
2 10 -3 -5 -4 -2 0 2 4 6 & 10 12 1

Day

7 EREMEFALEANO estradiol f&

Il 2oyrs. Normal Cycle

Estradiol

200

100

ngiml

Progesterone

[« 8 EFMEAHEAOEEHMEICST S
estradiol f&

DELOE LR BB,

b) EFEMEHIE

i E I AT O BRI R & A3 529 OR I
ITEERE O BBT, M E: {i, M progesterone f&
%M 8I1TR Lie, IR Ez {H 100pg/ml R T
DEREEIR L 0 Lsvie BEL, BEIRIO E— 2 fE X
330.0pg/ml Thoiz. * D progesterone fEAS LF
L, HEHEPERL, HELTRH 0 E i 224.6 ~
202.6pg/ml Thotz. HEHEHM Ik 5L B ED
progesterone {H b A#IC TR L AfED G272,

c) BB

EREGE AN 7T BRI L HR#REA4 (short
luteal phase) ® 1% 9TRL7z. BEIFHIO E: {E
1 321.1pg/ml L EHER L IBIFRICMHETH o, ik

T (73) 73
- 34yrs. Short Luteal Phase
C BBT
) \W/WVN\
5 = I
pgml oy
300
Estradiol
200
100
"9/ml
10
Progesterone
]
5
9 HEBES2O 14
PI'm|
N =I5
soor & -
L]
90 H
) %Mean +85.0,
80 .
.
.
70 :
60
N=12
s0f " . . N=9
°
40 .
.
o
30 oo L
. .
$ H
20 .
. N=9
o -
10 .-:.. §
Am. | Am. 11 Castration Male

X 10 4EARE, EBRABICEFESTO
i, estradiol v
D Ee [EIZR00% < £ T 200pg/m! LT THY, pro-
gestrone fA % 10.6ng/ml 23 EiE T IZ MBI ICEfE 2
A Lz,
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d) #EARE, EBRABIOEFBTFOMp E: 8

%51 EEAR RIS, &5 2 BEAE AL, kBB 1
B AL ERE U7RA 9 H, BIOERRERTF IHO
mH E: HEMIOI R L, 851 EEARED E: fEix
82.2+18.89pg/ml, %52 FF4E AFRIAE 1 27.5+11.25pg/
ml, EEIFHNIT9.9+2.07g/ml, IEH HF1332.6+6.46
pg/ml THotc, #H1EEARED E: (X EEMHEELY
DYIfEHIRIHIO B L FIRETH D, MAKRDORE
XY E HRRERDZLITEINLN, F2EEA
RED E: X EHBTOZTh L ) HFTEWVEMZRL
1z,

e) BEUREE IR

HMG-HCG #5ic X % BEONF RS % X 11 12,
Clomid-HCG #:5-1c X % BEIRFHE R & K12127R L
7E,

-27yrs. Primary Amenorrhea 1l Grade

36.7

Pg,

Estradiol

600

400

"9l

Progesterone

¥ 11 HMG-HCG #ikic X v #IFicmiz)Lie
JRFEMEAE A RRAE D 1 4

27HED RIS HEAE AFEE5 2 EE O fERIIc HMG % 1 H450
IU #15H 45 -L7-% HCG 10,0008 /7% 1 [E#5- L
THINFE RIS Lcd, i E: fEix HMG #5:8i
D 12.8pg/ml L\ 3 {&fEA S, HMG #5-Litic F5R
L, HCG #:5IRFi3 725.0pg/ml & ©—2 % {EY) = @
B—ETHE T2, BOLEL BEhHO K&
858.3pg/ml LHEIRMINME X Y EffiZ R Lz, M pro-
gesterone fHix HCG #5#a¥ic L& L, #iEHh
DR MEIX 140.8ng/ml L RE®MEER L2, O
FlZ BB b N - BEIRICIZE & e hvoie,

2 itk ikic X 3 1%]-Estradiol Radioimmunoassay System o #3f

ATERE 23 %1 %5

Il 28yrs. Secondary Amenorrhea | Grade

& BBT /N/\_/-\
36.7 T
/\//\"V’\/
00000 @ -
Clomid HCG

PY/ml
1500,

Estradiol
1000

500

4 12 Clomid-HCG #tikic & v #Fp L 72
FEZENESE A KEAE D 1 4

28R D HE M AR 1 EOERIC Clomid 150 mg/
H#%5 HRE#E L, Clomid #5#T7# 9 HHiz HCG
%10,000 08 5 U CHEIRFE SIS Eh Lc s, & D)
DI Ee fHi3 1438.6pg/ml L IEHICHEVMEZR T L
7z, TOEFIOMA progesterone fHIZHIE L TV
2, FENED LR TG E R L,

V. & 8

M E: fEOERIZERAEIER, RRlCEFEN W
TR TR TEERREFIZHETS, LrL, BERET
FEMSBERTHINRES BB REND, 20
O ER e 7 uv N T 7 4 — TR THRN
R PEHEORBASLEL STk, se< b/
F74—DRMIAT uA FOHifk L assay DRI i
ZIRETOWHE, BCIREERETS I LIZH S, 2
7 v A FOMILICEET 5 METFREEOEY, T4abb
D AT v A F eI ik 2T hIEH 5
BEMATIEZE2bNS, SEFEALZ RIA Xy b
OFRIE Ee-6-oxime-BSA ZHREICHIE LT Eizdb D
THDHH, E: OEEEEEMTH 2 ARB LU DER
intact DRPBICRHO>TWS7=, Eo o+ 258E 0
BWHE L EZ NS, F=HE Exleyn®, JeffcoateH?,
BIOKEEDZFNRLZFN Exr6-oxime-BSA, Ez-6-oxime-
HSA 3 XU Ee-6-BSA X V{ERL L7 fimiE 2 %FE L,
Ee o LRSS mD THWZ L3 Rz, 27208
Braxed s MHiRFicBE L T, M2 0.1ml
UUF OEEERER WD, Zhbl kicie 5 & BIEEES
WELI2oTREY, FLFIBEEZERT 2854, Rk
TIIE L A E0.3ml Z 6 L7 T YR IEEE 2 L2
LT B8, KEETO deffating #fEIZ50% 2 # / —nk
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n-~F ¥V CHET A HEERACTEY, BINEEZALS
L = —F UHH T97.3%, deffatting #a{E1£93.7%, £
BEREE T 275 892.6% & REFTH oI,

Ao AE#IT3. Ipg/tube 7> 5400pg/tube TRIAF
7 pREAME 7S, SH-RIA T OREMKIL6. 1pg/
tube 7»5400pg/tube TR 7 fhfR2 5 & AU HIE BE 1T
6.1pg/tube Tho7-. I ZHEH L HEFTTHUI D
radioactivity 23 < FH7ZT RREE D B < 72 B FIREMEDS
HVRBIPLTTREELLNBY B, FEORER
3.1pg/tube TH Y, SH-RIA EDZH LD BETE»
7=,

Accuracy 12-oWTiE EH BT 0.2ml ITHEAE E.
% 5 ~400pg WM LB, EEAEIF10%I T TRl s
NZERRET SR EE.

Precision 1, 7 vt ARNDERLE4.3~5.1%Th
Y, SH-RIA 07 v A NWERRES.7% X VETE
NTWie, (77 v e ABOEOHBERERD LELT
vuA LELT v A OHERE y=0.9870(P<0.001)
LS TEWHEBME R R L 72

AL sH-RIA EoOHEOKD, #HAMERZFEL
LCHIEMEE A TH S L EHEHOMBRE 7=0.9754
(P=0.001) &» ) mWEBEERS Bohiz. Rkl
ZPEME *H-RIA Hi2 k3 MEMEL Y EHTFEVER
ERLEPIRR VAT LAEZDLDDOEWCLZ DL
HESNT.

ERES AT AL >THLNEREEAEET S
BAOMp B2 v_WE, 7u< ST 74 —&{Tbik
WHEIC O THIE LR O L IR L cha, +
SRR AETH 78,

AR EEEAR 4O 1 fl13 mideycle DIt E: fEIXIER
HRAMRAOER L AERETHI b2rbLT, T0
#%OFEHO M Ee 100K <, ML progesterone
ELENZ 26, HIRTOIIOFEE L I O
DOEEILTLLFHE LN LEZRL TS,

4 HiRFEERFE O A1 Be L~UW3 55 1 BEeE AR, 2
FEdEE AIEDIEICE <, BEIRAD E2 L3R HIRIE
Th 5 DI+oMEBHRFERTHo. L L, HARE
@ grading 2 LA H Y, SEIDIDbIIE Dydroge-
sterone 10mg/day, 5 HRJ#5#% OB OFEIC X
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Evaluation of '*I-estradiol radioim-
munoassay system with double
antibody method

Akihiko Kurano, Genichi Nakamura,
Masahiko Kusuda and Ichiro Taki

Department of Obstetrics and Gynecology,
Faculty of Medicine, Kyushu University
(Director: Prof. Ichiro Taki)

The basic and clinical evaluation of a new
radioimmunoassay (RIA) kit for estradiol (Eg)
using 1#]-estradiol was performed. This system
was double antibody method of RIA with 12]-
labeled E:, antiserum against Eg-6-oxime-BSA
and second antibody. The lowest detectable
amount was 3.1pg/tube, the water blank was
3.2+£3.15pg (N=11), and the recovery rate
through procedure was 92.6+4.55%. The coef-

29ifkikic X 5 B[-Estradiol Radioimmunoassay System o #at

ARESHE 23 %1 &

ficient of variation was 4.3~5.1% for intraassay
and the correlation between E: values in I-assay
and those in Il-assay was good (N=30, y=0.9870,
p<0.001). Compared with 3H-RIA method, there
was a high correlation between this method and
SH-RIA method in E: values (N=31, y=0.9754,
p<0.001), but Ez values obtained by this method
were slightly higher than those obtained by 3H-
RIA method.

Serum E; values in normal cycle, short luteal
phase, amenorrhea, castrated women, normal men
and cases of induced ovulation were measured
with this RIA kit, the results were very satisfa-
ctory.

From these results, it is suggested that this
RIA kit can be qualified for clinical application,
because this kit is the system without chroma-
tography and many clinical samples can be mea-
sured within one day.

(ZAHBRMS24: 9 190, #48)
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Histo-pathological Findings of the Endometrium in
Cases of Ectopic Pregnancy
— Analysis of Morphological Characteristicand

Its Diagnostic Significance—
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Toshio NAKAJIMA
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Department of Obstetrics and Gynecology, The Jikei University School of Medicine,
(Dir. Prof. S. Hachiya)
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18 : @%b o e iRk
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VA : RO —IBICHrAENATRIET 1%

VI AR P R S AUTIRIENIE O R O TR L R blve Wik

4) o5 BOMERER Y — v RERER : i, FeFERER BB BRIV E VS WERE & iR
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5) I CHIRE/RBIE 2Bk i o T BB E RIS 5 A v E VI (HCG, progesterone) @
FENc B+ 5 BER RS/ b .

6) Arias-Stella Fi I3 EIRERABIC KR LIMTELTH Y, REEIMER TRICRESNS. £
7-Hifn BB BRI b2 5 L OIRERICED bk,

7)  AMERETE NI R A BB A H AN A AW REREO O HAREN S Y, RIHED
LIV EE Y BWFAICERD SPTARSHED b1/,
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o EFNT D, A, RANE S &k OEHB
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SMERFTENBERZ I, TENEIIRSOMERIC L 5
AJEITH L TOFEHIBIOEFHRCILE > TOBOHH
RThs,

MR T R BEET RLAC S\ TI1X 18774 Cohnstein® 7%
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HRXR - Fik
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2 BILREALIC X 2R (K 1) I IVEIEIRA6H], HE

£1 REF K
IR I K R A AR 4641
M| R 34
o R T IR 114

TESMEIRIC 3BT B P O 95 Ak A TR SE

HRESEE 23 %1 5

TRAEIR 3 6, DR RIEIR 1B Th - 7.

el R L LT, WS, %723 A TR
IR DHRIOHTHEFT 4 1 B HA A 2 37 % 7245 0)ic > & IR
e 2477227z,

THEHRRAREZ 7V 2—v, 10%7+1<)
Carnoy IiRT Zzh2h BEER, WEASMEA & fERl
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Sudan MYLEIZ X D FEARERIRE 21T 72 Tz,

¥/, ZOBERERDINDWRNBREZEIET 5720,
LN SIENIEIREOE (Gonavisslide % 72 13, Hi-
Gonavis FHIC X2 TRER) ZHEFT L, AIEEARERIC
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iZX > THIEL.
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= ZOWTIE, AECEKRIRENHW-T, 23K
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D, SO E, ThEEANEEE LThRE TR
e

FENBIEE S £ TH42L, FESBETD Hormone
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BELEYE « B OBITIC 2213, DWW TEFNVE VR
HoOHEE LY, NEOCRE, HFiicX sHiic &
N5, e THEBNEIMOFMIITLIIDER, FKEIRE
DIEL Y, DWW TRAIED N WRBREOHEEIC L
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AIE R D FENROIRESTICIE, T kX
BELESIRAT v A K EY, LY b Proge-
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DiEREFT RO,

HEEE RIA i GRlEERR) 12X W 177ho7k. &3
FEOWEEEZRT. WELF L 28w LTk
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WX IEH B 381 % #{E D> Progesterone 1EMAE TR
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fe LTORFERE 2 s,

Z IR Lz B s BRRUER 2R L, Fili 2=
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v 1 \ 2 | 3
# | ou | 6 | 7w uw| 5@ | 7@ | s® | sa
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1) RS e R S 2 —> (35) a) i ERORRIEFEE (RH)

IEREEDRE, b bERRESRICD S b) RO B L LT

AR, THRRORRIITIET S, MHE0 Tk ©) By mwF HN, B ERIVR
WDl X Y S RRTRRILERT 2 00O EWS d) BAROER, FEOZERIL

PITT 5%, IEIRER S SR S Y — o OBIRE B e) MR S

L, £) BEOAKIL
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2) i H e MRRER S ¥ — (K 6)

WICRlfR, FIBEE Lo & b BEEMEA R i H B 4
Rt F — v OB EATH S L, A EN D
O, BFESRBICGIWVEBRAERL TS TR S
WORMREZ bR, L LESIMch272b D
Th, DT IBMEELRRONTERNE DY, &
DEBORNSWRIBTE D BE 721k, WO BIEAHA
HRHEE ST

IR REICRE, FBitRic ks Z Mk oFA T
HDWV, VEIOFKENAEOBEEE & LICHnT 2050

A DORE50FIc> = Arias-Stella Frilic fi&
N5 RER B LIROFR E/ .

fE o A ST IR, AR~ & — I BEfR AR
WO, REMABHFNICIZED BT,
BUC IETLI0A M R o7 bOEHEELTY
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SMER PG L R R, & IcE o BEERE I
KU, MERZERNICRAWILEIRZEE & 72 > T
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# 7 Frequency of newly replaced endometrium

TE SRR 351 B PR O 5 EL AR B B R

ARESE 23 % 1 5

# 8 Structure of Newly Replaced Endometrium

Ectopic pregnancyl Abortion

‘ Newly Replaced Endometrium

Duration of | Number of cases | Number of cases

bleeding | examined examined
0 0/11 0
1~ 5 0/6 1)8
6~10 0/7 3/5
11~15 4/11 4/6
16~20 2/6 3/3
21~25 3/6 4/6
26~ 3/3 17/22
Total | 12/50 | 32/45
HHhT,

FHRZ RS BN K AR RO R ER E LT
FEL, MREEo BEL LTERETSE Zabh
Te.

FEYLE TITEENICHRERLE LTIEL, ZaE
REBET L0 L L, LEMEORTERICH D
FIMESH B,

HifL A 3L ARFTR ORI L ORIR a5 & iR
FHM6 FEX DV FEBR LB TWEHEbM5 (£6).
BERERE T R IR AE T+ B VAN AREAS B VW RS T3
BLTWAIHIE, ArROMBEZENETR & LT
S &, AFTR L NSRBI T B O BRASEE A
BLlTrydFohrdhidhdhy, &b, BE
Ko B E £ B e TEETs L, I, I
B A HA5 A PIN D 3 O TR EEEE, 72 50
D 7 v F o8, BRCIEEY, Hmsszhel k-
DLO, I, WVEDLOE CREEOFNE, &
FIDRE, WENZEK, ZTRIEXR 7 v~F o880,
TIEFAL, ZEhafb7s E OBEE O BREFTRIED b hiz,

4) FEABRIZ-OWT (%7, 8)

TEART AR WE, BB L TRy OEEE
ZHL, FI L 72O KIBIRIC I 5 i IO B4 A%
Trbhs,

T DFA I S REOIEF 1261 A T 3 B h
7z,

FAENBIIEET, PohaBERREE LRI~ 2
K OHE, FWHRDEFEERNTWS, I ERTHET
HIGROHMAER B2 Y, FEDMTEN, #ixMHE~
B CRART SV, REEARIRICE 2, o
JROVHSERILS & RY, BB T reeFricE
o, REE, FERARRL bICHISZURITFEL YR
R, MAEDIEEZXDT 2R LED N5, HE
RIZEIBEEET 5. COBRFTRE—&C, AL,

Regenerative
endometrium  [Prolifera- | Lndomet-
tive endo-"Lum With
Regerara- | Irregular tri secretory
tive endo-regenera- UM | change
metrium |tion
Ectopic ‘
pregnan- 1 1 0 10
cy
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Histo-pathological findings of the
endometrium in cases of ectopic

pregnancy

—Analysis  of morphological

characteristic and its diagnostic

significance—

Toshio Nakajima

Department of Obstetrics and Gynecology
The Jikei University School of Medicine

It is extremely important for the diagnosis of
ectopic pregnancy to distinguish the pathological
findings of endometrium. In view of this, 50
cases of ectopic pregnancy were examined from
the standpoint of reconstructing the structure of
endometrium, also studied on clinical findings
which are assumed to influence the endometrium
and on endocrine background. In addition to
these, another 45 cases of anomalous bleeding
after intrauterine abortion were examined com-
paratively.

Results of the observation are summarized as
follow :

1. The configuration and function of decidua
in ectopic pregnancy is same as decidua parietalis
normally observed in the cases of intrauterine
pregnancy. They could easily be distinguished
from decidua basalis.

2. The remnant incidence of decidua has been
observed higher at the early weeks of pregnancy
(from 6 to 7 weeks) and has become lower at the
later weeks of pregnancy, having no relation with
bleeding terms.

3. Endometrium with ectopic pregnancy has
been classified into 5 patterns according to the
reconstructing tissue components.

Type I ; endometrium with whole layers in-
cluding decidua. Type II ; endometrium consists
of remnant functional layer without decidua,
resembling to late secretory phase. Type II ;
endometrium is configurated with lower gland
of functional layer and basal gland, in which
Arias-Stella’s reaction is detectable frequently.
Type IV; newly regenerated endometrium is
detectable in the pattern of Type II. Type V ;
endometrium is almost replaced with newly re-
generated endometrium without resting pregnant
remnants.

4. The structural patterns have been closely
interrelated with clinical signs, among others,
bleeding condition and endocrine background.

5. Distinct variation of activities of HCG and
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progesterone for the cases of anomalous implan-
tation has been clearly observed.

6. The Arias-Stella phenomenon is considered
as a retrogressive change occurring within rem-
nant endometrium, and the layer undergone the
change is found to be limited to the lower part
of whole functional layers. Incidence of this
phenomenon has been observed high in the cases

B 5B

(8 ) 89

with long term bleeding.

7. TIrregular regeneration, which is considered
to be principally due to hormonal imbalance, has
been observed distinctly in morphological appea-
rance of newly regenerated endometrium in cases
of ectopic pregnancy. The characteristic appea-
rance of the endometrium has been significant
for the diagnosis.
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