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Effect of Sperm Immobilizing Antibodies on Sperm

Penetration in the Cervical Mucus

1. Sperm penetration test and micro sperm immobilization

test in the cervical mucus from sterile women with

sperm immobilizing antibody in the sera
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PIRETHRIC X D ERERARERAO— & LT, P TREMEIERE AEEA L IHRBE TR A

Z BT 28R (CM) NET @ %Z Huhner 5 2 b (in vivo) YN Kremer 7 2+ (in vitro) 2
IoTHERL, Ab¥ T MERFAIMERGREEZ VT CM FOMEBEFEEE T AEILETFIC 20 T

ML 7z

ML T REMET MR IR A TR B & 2 I A AR AT e~ TR I CM PRS- IRl R s O
#Z %z L7 Huhner SN Kremer 72 MW TED bivie. HEIIRT CM HORERIKESE © BTN
LA, PR R ERA TIXI5FT 134 (86.7 %) 3R b, F oA A RERAT
L7126 (15.2%) BSEMETRLE. Ch o OB FAREMEEFE2E8F T %5 CM F Tk T o@iEiEss
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TCEMERR T, PSR LR U 186G B TE
MERSFIETICRAT L C, TERICEET 2B TFIcEa
BICREAET 52 L & ZEERRESI XTI L,
R PRV 3 PESREL AR A\ O SHE RS R IC i oy D —
Thd C aeffE7 e ) b5 1gG, IgA, #
i IgM PBHEN L Z L2 HEL TV B0, FHicH
AP BIICERLMEBB T REMERBRE I L > T
MR FABEH R A AR A O S8R 13 5
BRI TAB LR R & 2 = & 2FHL
72118, Parish19:20 &, &, SEEREYE o MR A T B
590 A, Hi B Fik&FEHT % & &b i FRARHAE R
NDOBERHE TG TR, BT Raehit, »5
W TR E RO Eh S Z L @ELTE Y,
BFREIC > TRAET LM REOFE L L THEN
T R TFREEERAPBRL BEZ b TV S, Telang?d
b b [AlEkICc Huhner 7 R AR © iz s 20 ik
SERTE S T B VURMR B RERA © 203 & B4
L, PUEFHLEORFTE L SRS T BEREE & O
Biz@nTna.

AT BWTIL, in vivo SHE RIS T E A3 EE
T& % Huhner 72 122 K1) in vitro FEREEET
HERBEETH S Kremer 72 129 % v Cif s
NEMETLAGRR R ITti A 0 SRR PO T30 23 AT
7 B EMZ R R IUSERAE RER A B L LTl
BREL, bb¥THENERAOEE R SR8
FUEDOF I - S WMER T RILRBREE v CHREt L
BERRE THARBR L OB A~

EBRMHAR VAR

1. REBRE

LR RSB O ANEIR AN E 3SR & Lz, Huh-
ner 7 A M MHAEFAREEHEL O FEIC havb b F
—IREERRETRE OB D bW REAHATAE,
T b b ENRBE AT o 7 TEE AR
IR CEEMNIROMIR, IV BomiE, T RicBs
DR BRIRWIEAICIT . X, Kremer 72 MMz
WISHE R ATE 0 JRIRARHAIERA &, e & T
FRZET 2 053 EE K OMERBRE CREORD bh
WANEIRA X D BB L 7. SRR D 0BT RE bhik
DF I DV TV P TR B LR R AL OF
LA EN: Th 528 Kremer 7 2 b ¢ B &R
FHEFIC > ERF L7

2. Huhner ¥x b

5 ALL L0 #BkE4T07-1%, HRMEE (BBT) HiE
X DBEIRRT L ~ 2 A & 2 b3 B OLER 7 BtEkE
EATDOE AR, 3053 T 1 B OB & (R 7% 7242, 5k

MR T HEOEERRAEFREE CRIETHE

HAREEHE 26 % 1 5

P& e, MABIIMERHE S ~ 4RI 02 HAIE L
ey, BT () REMAERSOSWE Y vy Y i
FRCHIEREL L, RO TR T B2 EH L 2%,
(1) F o7y s U U ENBTHATED X S8
WERIT 5. T AT OEASHE BT, (iii)
NFE L OEEHEEAWEIL, BBRIcEszna AT
BREEAS W T, (iv) TEEASWIRS BB L
7e. D) ~(iv) OBMBHEIEIAT 4 F 25 2 LIZETF
L, BT (4000%5) CHTO%, #Ekz REL,
—HEF Y D ORI R T 2B TR HE L.
Huhner 7 2 b OfSEHE R S\ TEREZE—ED
RIFIZ 720D, SREIOERICEIT 3 EKHEIX Dava-
jan?®, Tradway? 5 ORELZBEIC L CHNFEOEHE
BRIRPICRE S BB T O 42 2 HIEHEEIEA T

T oBIER BE L.
good : 5 LLL L DEBRET

fair: 1~ 4 LoEEETF
bad: HEEETREBD LRV LD
FEEAS “bad ” DEEZOWTIE, THEREZ 7V,
—BEFRRERE US> TRKHEE L L.
3. Kremer in vitro T E B
PEOPRTSE AR A SRR L, B, IR KRR B
0.2ml PLE, ZEpME10cm PLE, 2By A EREH
E7RL pH 7%6.8LL Db D& BB L Lie. BHRL
TeSHERRIRIL 7 T A F v 7 BUNKSRIC AN —20°C 123
FERFE L. BIRET XTI THAZEE L T ian
f@EREEF X @ Donor Hiftbkik % Mz,
HRHFEFEERE1ICR T X 5 12, micro-capillary

7K 1

tube (Hematocrit A& 1.5X 75mm) (< SHERENE &
WL, —ETFAEY—A (7 KK CHF
U, iz B Ic B L Of 7 0 RN _ LS BREE,

WNCHETFE, EBhER, ATER R R BEMEET (100
) THE L7z BUSEIERER (100 %, 37°C) 235
HWTH DY, FERHMPENEEITSEETT> T L E
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X7,

R EEROE B iz o & RS Bs#305y, 1R, 2
RRRE, SBERN, 6 BERS, 120%R, 24, 48RRI £ TIT
S 72, ARo&£HIciE Ulstein?:2? & 0REL HE
2, BB AR A ZHERECRYE, KO
criteria ZFE L7z,

good : 2 BFHCAPICEBHEF25 5cm PLE EHT
% HD.
fair: 275% 6 R CEEHE TS S5em ULEER
LH%b0.
poor: 6 I CEENET 2 1J5ZE 4.9cm D HiH
L EEDHD.

negative : 6 R CEBNET O LHIZ0.9cm LIFT
BB, XFEJEHRETFEZED 2V D
D.
Kremer REBICENTLHE LREEZ T T—ERF2R
RS TRICHIEHEEL Lz
4. FETABLHER
FTTIBE L FELY Th 50, 70 BRI
(56°C, 304%) B Mnig0.25ml, #fk (£ € v M,
FI{fi 200C’Hso DL ETE METICHFEEDRNE D) 0.05
ml, PElERE TR (10%IE@bRE LM EfE &H AR
JKiz T 1 [EIgEHE, JEEE40X 108/ml) 0. 025ml% /NRERAE I
iz, 32°C, 603G S ®ict, FO—HERATAF
752 Rick Y, BEHET (20045 THETO EDRE
BET 5. sHERELMELEE AW TR0 G272
OB TFESZE (C %) FHRBELE © FHED
% (T%) TE-ERBTRE{LE (sperm immobi-

R - BH - BHE - GREH - F - ®E

(3) 3

SIV) &1, “hi2llkogs, B
b, FHRMEIC - TERIUBRINC X RETFESE)
RSLLITIC 25 A 2B & HE L

5. MWMERE TSR

AP ST CICHE L in®, Rk d Fv CHERNR
T BT RENLHUE DRI & 1T 9 OB RIC W TR~
5L, EFERUAFEEHRCEED L2 HEOR
IS AHEMYE (b > T REMEIUER P BRETH S 2 &
BHER LI b D) Nz THEEE (over nignt), EIL
(9,700G 305 kX =D LERSEEL, “hEH
SRR G L L C 56°C T304 0FULERIC X Y FE@IL
U 7e BRI Fi 7o, SEE AR R 10,1, RS FER
(40x108/ml) 14l &, AR L LTOENE Y ME
2yl % microchamber OEE L 72§i#) 7 7« “TIZ
BARAL, 32°C TLEHM, 2, 3FH LSS
LTSRN T ESRE B EMEET (200
) CHEETS. HEELTHTREEML 2 v b D
GE@EbEVEY b IEEMN 2 72b D) & =g A g iicfan]
D o 0 12 SEBMLARIS LML % M4 7 b D & [RIRFC
ROk TERR L EET 5. WERHEOET A E)
frekBr b FIRET, EBRE O BTEHER(T %) 3R
BEEE MRV E0) OBTEDE (C %) ITHS
TH50% A Fic 2 o7ctfA, T742bb C/T (SIV) 22 LA
FoBEAEEEELHELE.

ERIER

1174 o FRRHEA LGSR AN fT>72 Huhner 77X bD
8% Table 11c5R L7e. MAFHETREMEFUERE T

lization value :

Table 1 Comparative results of Huhner test in unexplained sterile woman with and
without sperm immobilizing antibody in sera.

|

Huhner test

Sperm antibody = *No. of patients |

Good Fair Bad
L - o o
Positive “ 12 3(25.0%) 2(16.7%) 7(58.3%)
Negative . 105 61(58.1%) 14(13.3%) 30(28.6%)

* Number of patients who had Huhner test

Table 2 Comparative results of Kremer test in sterile women with and without

sperm immobilizing antibody in sera.

Kremer test

Sperm antibody | *No. of patients

Negative

Good Fair Poor
Positive [ 20 3(15.0%) 2(10.0%) 10(50.0%) 5(25.0%)
Negative ‘ 309 139(45.0%) 25( 8.1% 83(26.9%) 62(20.1%)

* Number of patients who had Kremer test
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BMAITI24 T34 (25.0%) 25 “good” 24 (16.7%)
2 “fair”, 74 (58.3%) % “bad” ThHol. i
1054 DHRIEGRA RERA Tl “good’” 614 (58.1%),
“fair” 1444 (13.3%), “‘bad” 304 (28.6%) Tdb b,
Bz T “bad ” 2350 %L % K ienic R THRE T
1350% L E25 “good” IR LUEAS & ICHLIEA NG
ANiZ Huhner 5 2 N RE DL WEHH] S,

IEH AREFA#EE L Lo R O ps © By
DFR D BN D72 329 4 DRIEIFAIC - W TfF ok
Kremer READFEFR % Table 2 1R L. MIBHETFAE)
LB T Z 7R L 72204 O R A O F5EEIE “good”’,
“fair”’, “poor”’, “‘negative” WNENFILI 4L, 24,
104, 54 Th 2. %7309 40 MiEREFAELH
BRIEPERIEIBA T “good” 1394, ‘“fair” 254,
“poor” 834, ‘‘negative” 624 Thotz. HBHITH W
T3094H 1644 (53.1%) 7% “good” & B\ “fair”
EARLIZDIZHAT, HiFETIE204%54 (25.0%) T
HYVFEDY D154 (75%) 1% “poor”’H B E “‘negative’”’
Thol. TUERAERNERAD RN THBZ K E B
% Kremer #Br “poor” L¥FE Sh-SEE kP cIX
Rt 6 FFEHBICA TS 3em LLEDETF ERZ27R LiEd
DIE LIS A o7z. Tz e THIRIHEE AT A
® “poor’” FETIX I 6 BERIBICHI SR (52.09%) 73
3em DLEOKET ERERL.

W T154 O Jftt FIE T REMEFTE A RERA & 171
2 D ML FFHUA IR R A oW TS L 7 HEDRETEE
ERRIRH © DR S T ARB LR T O R 2 Rt
L, Table 3 < BiF IV TLI54 #1134 (86.7%)
T, EIBEICHNTITIL 264 (15.2%) 12 iR
REeB/e. MPHREERERNERATIE 24 2BWTT X
T O DEERIRIC b R EE OB T RE LR F
BRI &N LV 2 LB HE O EE IR~ DBT
EHRTRBT L0 THY, £, MHPEIEEERE
IR D15, 2%\ SVE RS I D AR TR T A8 b
HF Ok shic L w5 TR, FURTFHEN BRI
BIANTLEEASN Y 2HEEEETTLDOTH 5.

BRI FHRE FIEROFEIC 2 hvb b TG Kk
IR T RE LR T O M & v 7l U8 R

TR FREOEE RN TERME R ETH

ARESE 26 % 1 &

Table 3 Percentage of positive results by
micro-SIT in CM-extracts from
sterile women with or without
sperm immobilizing antibody in
sera.

SIT *No. of No. of positive micro-SIT
in serum patients in CM-extracts

Positive | 15 13(86.7%)

Negative | 171 26(15.2%)

SIT : Sperm immobilization test
CM : Cervical mucus
* Number of patients who had micro-SIT

& AW TITo7c Kremer BEBRORERE % Table4 27
LV L X5 ICHERRTEEE T RE LR TS S
BRI 3 N T ORGSR RN T REREE 2R
L, Kremer FERDOFER N “poor’” Th-o7z 12 fEH D
FTh 8em PEDKET ERER Licb ik
PO 2EFIDOHTE VIZT_T3em T2, b5
X “negative’” LHM|FEEN lecm UTOEFEE LR
RE 0T

E =

19644F Franklin®:29 5(2 k5T, JERRBEREREA
DIFICERIEFRETGEORH SN 5 2 L 1k
SHTLOR, ZEOMEHEIC L 2 T HETEEda R
B BV FFETAREERRBRL 567 72 Pz k B g T
Pifk L EREOBRARFE W T & 7. Lal, M
FRPUE TR A R A O N R AR S 2T 5
b DOWIFRIED £ VITbNTE 6T, HERBRED S
NTWBERICH 5. a3 T CICBIERT, B4
BT T MEBh Y O MERRE N A I I HUR TR A R
LT 52 L, XEBICHE TR B IER] L
T, B SNIRTIGRS, TEARTFICBRMICE
AEINBHZLEFEALTHBI®, 325 < MPHETH
ERERNERAICENTY, T8, IE, EENSWIK
PR TFIERE BT L, T TMshopEs 5
25 Z LI BBRICEE < Ao, TIPS TR L
Huhner BBk & DERE H 72 D RDIEMNRAR ST

Table 4 Results of Kremer test by using cervical mucus which contained complement

dependent sperm immobilizing factors.

Kremer test

_SIT _ Micro SIT No. of L B
in serum in CM-extracts patients Good Poys PooF Negative
Positive Positive 12 0 0 2 10
Negative |

Positive 23

0 0 10 13
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Effect of sperm immobilizing anti-
bodies on sperm penetration
in the cervical mucus

1. Sperm penetration test and micro
sperm immobilization test in the
cervical mucus from sterile women

with sperm immobilizing
antibody in the sera

Kenichiro Ikuma, Kozo Kubota,
Yoshitsugu Takada, Toshio Kamata*,
Koji Koyama and Shinzo Isojima

Department of Obstetrics and Gynecology
Hyogo Medical College, Nishinomiya,
JAPAN
*Department of Obstetrics and Gynecology
Kaisei Hospital, Sakaide, JAPAN

Since the sperm immobilizing antibody was
found in the sera of some unexplained sterile
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women by our sperm immobilization test, the
relationships between sterility and the presence
of the sperm immobilizing antibody were con-
firmed by many investigators. However, the
mechanism of the sperm immobilizing antibody
on sterility should further be studied.

In this report, the compatibility of spermatozoa
to cervical mucus was investigated by Huhner’s
postcoital test and Kremer’s in vitro sperm pene-
tration test in the sterile women with the sperm
immobilizing antibody and the results were com-
pared with those in the sterile women without
the antibody.

Complement dependent sperm immobilizing
factors in cervical mucus were measured by
micro-sperm immobilization test which was de-
veloped in our laboratory. The cervical mucus
was taken from sterile women with and without
the sperm immobilizing antibody in the sera.

The sterile women with sperm immobilizing
antibody showed more poor results in both Huh-
ner’s and Kremer’s tests compared with sterile
women without the antibody. Thirteen out of
15 (89.7 %) women with sperm immobilizing anti-
body in serum contained the complement depen-
dent sperm immobilizing factors in their cervical
mucus, whereas 26 out of 171 (15.2 %) women
without the antibody in serum contained them. The
sperm penetration in cervical mucus was com-
pletely impaired in women with the complement
dependent sperm immobilizing factors in their
cervical mucus.

These results strongly suggest that one of the
reasons to induce the sterility in women with
sperm immobilizing antibody in their blood could
be due to the presence of antibody in the cervical
mucus which was transferred from blood or pro-
duced locally in the cervical canal.

(2« TEFnS44E 8 H271)
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OCCURRENCE OF PROLACTIN BINDING SITES
IN RABBIT OVARY AND UTERUS

T. TAMAYA, Y. OHONO, N. IDE, T. TSURUSAKI and H. OKADA

Department of Obstetrics and Gynecology, Kyoto Prefectural University
of Medicine, Kamikyo-ku, Kyoto 602, Japan

Abstract: The occurrence of prolactin (PRL) binding sites was demonstrated in

the subcellular fractions of the rabbit ovaries and uteri of various reproductive states.
The binding process was time—and temperature—dependent, being maximal at 37°C.
The dissociation constant determined by Scatchard analysis was approximately 1.2X
10~M at 37°C in both ovarian and uterine fractions. These results suggest that PRL

gives its effect on rabbit ovary and uterus via its own membraneous receptor.

Introduction

Prolactin (PRL) constituted a part neces-
sary for maintaining the luteal function in
the rabbit'® and inhibited contractility in
the isolated myometrium of rabbit?. We
have found that PRL demonstrated the co-
operative effect on the uterine growth with
estrogen in the rabbit®. Therefore in this
paper we studied the occurrence of PRL

binding sites in the ovary and uterus of the
rabbit.

Materials and Methods

Hormones

Porcine growth hormone was obtained from
Sigma Chem. Co., St. Louis, Mo. Bovine
PRL was a gift from Teikoku-zoki Chem. Co.,
Tokyo, Japan. Human chorionic gonadotro-
phin (hCG) was obtained from Mochida
Pharm. Co., Tokyo, Japan. Human PRL
(hPRL) iodinated with chloramine-T was
obtained from CIS, France and the specific
activity of ['*I] iodo-hPRL varied from 100
to 200 #Ci/ug (not obtained details concern-
ing the iodination or an appropriate refer-
ence). Shiu and Friesen® demonstrated that
125].Jabelled human prolactin prepared by
the enzymic iodination procedure with lacto-
peroxidase!™ bound better to receptors than
does the preparation obtained by using chlo-

ramine-T as the oxidizing agent”. However
the characterization of prolactin-binding ac-
tivity could be determined using '**I-labelled

human prolactin prepared by chloramine-T.

Preparation of tissue homogenate

Ovaries and uteri were obtained from im-
mature white rabbits (about 1kg) and either
untreated, pseudopregnant, or pregnant ma-
ture white rabbits (about 2kg) after decapi-
tation. Pseudopregnancy was induced by
auricular intravenous injection of 200 IU
hCG. Immediately tissues were kept at 4°C
and weighted. All subsequent steps were
performed at 4°C except as noted. The
pellets containing plasma membranes were
prepared according to the method of Saito
and Saxena”. The tissues were minced with
scissors, and homogenized with one burst
of a polytron PT-10 (Kinematica) at power
setting 6 at intervals of 30 sec in 5 volumes
(v/w) of 10mM tris-HCI buffer of pH 7.8
containing 1 mM dithiothreitol, 1 mM MgCl.,
and 0.25 M sucrose. The homogenate was
centrifuged at 480X g for 20 min. The super-
natant was recovered, and the pellet was
re-suspended in the same buffer and centir-
fuged for another 20 min. The supernatants
were pooled and centrifuged at 10,000Xg
for 1h. The pellets containing plasma mem-
branes from 10,000Xg centirfuge of the
480 X g supernatant were resuspended in 10
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volumes (v/w) of the incubation buffer [10
mM Tris-HCI buffer of pH 7.0 containing
1mM MgCl,, 1mM CaCl, and 0.1% (w/v)
bovine serum albumin (BSA)]. The suspen-
sion was aliquoted and frozen at —80°C until
use. One aliquot was taken for protein de-
termination by the method of Lowry et al.®’
using BSA as the standard.

Binding of I-hPRL to tissue homogenate
Fifty gl of the suspension of 10,000Xg
pellet and 100 gl of I-hPRL (in increasing
concentration) dissolved in the incubation
buffer were incubated with 100 gl of the
incubation buffer alone or containing unla-
beled PRL (1 pg) at 37°C for various periods,
and at 4°C and 20°C for 120 minutes. The
protein concentration of each suspension was
different due to the dilution (71 to 220 pg).
Then the incubates were cooled by the ad-
dition of 1ml of the incubation buffer A of
4°C. Bound and free hormones were sepa-
rated by centirfugation at 1,500xg for 20
min. at 4°C. The supernatant was aspirated,
and the pellets were washed with 2ml of
the incubation buffer. The pellets contain-

4,000 -
cpm A .
00 -
2,0 ¥\ o20°C
v\ 4°C
] 1 A L L
30 60 120 180 240

Incubation time(minutes)

Fig. 1. Time course of prolactin binding to the
ovarian subcellular fractions at 37°C.
The ovaries were obtained from the
pseudopregnant rabbits in 5 days after
intravenous injection of 200 IU hCG
together with daily intramuscular ad-
ministration of 100 IU bovine PRL for
5 days. Specific binding was expressed
as the difference of the bindings in
each tube with and without unlabeled
PRL. Values are the means of dupli-
cate samples. Specific binding was also
determined at 20°C and 4°C for 120
minutes. The subcellular fractions con-
tained 71 pg of protein.
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ing receptor bound hormone were counted
in a Packard Autogamma Counter with a
50 9% efficiency for 'P°I.  Specific binding was
expressed as the difference of the bindings
in each tube with and without unlabeled
PRL. The data were analyzed by a Scat-
chard plot®.

Results

Effects of time and temperature on binding
of prolactin to ovarian preparations

The binding of !*I-labeled human pro-
lactin was time-dependent (Fig. 1). At 37°C,
equilibrium was attained after 2 hours incu-
bation. At 2 hours incubation, the amount
of bound !*I-labeled human prolactin at

100

“[-hPRL bound to homogenate
(7 of total bound

L 1 L L L L i

2B B 1 25 B 1

Unlabeled hormone (#g per tube)

Fig. 2. Effect of various hormones on '*I-hPRL
binding to ovarian and uterine subcel-
lular fractions. Hormones were incu-
bated at various concentrations with
the fractions at 37°C for 2h. Total
bound is equivalent to 25-I-hPRL bind-
ing without unlabeled PRL. Left panel:
whole ovaries of pseudopregnant rab-
bits in 15 days after intravenous injec-
tion of 200 IU hCG. The fraction con-
tained 96 pg of protein. Right panel:
pregnant uterus having fetus sized 2 cm.
The fraction contained 119 pg of pro-
tein. @ : bovine PRL, M : porcine
growth hormone, A : hCG. Values are
the means of duplicate samples.
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Fig. 3. Left panel: Binding of 125[-hPRL to
subcellular fractions of 2 whole ovaries
of a pseudopregnant rabbit in 15 days
after intravenous injection of 200 IU
hCG. The fractions were incubated
with increasing concentration of 125]-
hPRL at 37°C for 2h, demonstrating
total binding (A———A). Nonspecific
binding (M M) was at the co-exist-
ence of unlabelled bovine prolactin.
Specific binding (@ —®) was expres-
sed as the difference of the bindings in
each tube with and without unlabelled
prolactin. Right panel: Scatchard plot
analysis of the data presented in left
panel. Bm (Maximal binding sites) was
15.6 fmol/mg of protein. The subcel-
lular fractions contained 96 ug of pro-
tein.

37°C was much greater than that at 20°C.
The binding at 4°C was scanty.

Specificity of binding of prolactin to ovarian
and uterine preparations

Competition experiments performed with
subcellular particles from whole ovaries of
pseudopregnant rabbits and pregnant uterus
are shown in Fig. 2. Bovine prolactin com-
peted to a greater extent with '*°I-labeled
human prolactin for the prolactin binding
site. Porcine growth hormone was less po-
tent. Human chorionic gonadotropin was
absolutely non-competitor for the binding of
prolactin.

Equilibrium analysis of the affinity of prola-
ctin for ovarian and uterine binding sites
The specific binding of **I-labeled human
prolactin to ovarian and uterine particles
was a saturable process with respect to pro-
lactin (Fig. 3, 4). The value of the dissocia-

**I-hPRL added/tube (cpmx107*) Bound (fmol)

Fig. 4. Left panel: Binding of 25[-hPRL to
the subcellular fractions of the rabbit
pregnant uterus having fruts of 2cm
length. Methods and symbol explana-
tions are as same as those for Fig. 1.
Right panel: Scatchard plot analysis
of the data presented in left panel.
Bm=13.4 fmol/mg (the subcellular frac-
tions contained 119 pg of protein).

tion constant calculated by Scatchard plot
analysis of data was approximately 1.2X
107""M at 37°C either in whole ovaries of
the pseudopregnant rabbits or in a corpus
luteum of the pregnant rabbit having fetus
of 2cm.

Prolactin-binding activity in reproduction

The bindings of '*I-labeled human pro-
lactin to crude membrane fractions obtained
from ovaries and uteri of various reproduc-
tive states were determined by the analysis
described previously, and the maximal bind-
ing sites were summarized in Table 1. The
specific binding of prolactin to various ovarian
and uterine particles had a dissociation con-
stant approximately of 1.2X1071°M.

Discussion

This is the presentation of the occurrence
of PRL receptor in the rabbit ovarian and
uterine subcellular fractions. Shiu and Fri-
¥ demonstrated the ovary of the preg-
nant rabbit binds to prolactin.

esen
Prolactin
receptors in the ovary have been identified
in many species. Howevevr, uterine pro-
lactin receptor was only detected in rat
uterus’ . In the rabbit, mammary prolac-
tin receptors have been characterized, where
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Table 1. Prolactin binding sites of ovarian and uterine subcellular fractions in
the various reproductive states.
prolactin binding sites (Bm*)
status of rabbit —
ovary mean*** uterus mean***
. o=
immature 10.9 n.d.
10.9 11.9+£1..0
13.4
mature not treated 10.5 7.8 10.6
5.1
N S
mature days after hCG |
treatment**
135 0
17 A4 0
5 176 14.9+1.6 5.9 1.61.4
10.9 1.1
10 21:2 n.d.
15 15.6 n.d.
pregnant fetal size 2cm 18, 9%+xx 18.1
8, 3FHFE 2.8

7cm

Maximam binding sites were calculated by the Scatchard plot analysis. *Bm=ma-
ximal binding sites (fmol/mg) calculated by Scatchard plot analysis. Each value
was obtained from either two ovaries or one didelphic uterus of one rabbit except
one whole ovary containing corpora lutea (****). **intravenous (auricular vein)
administration of 200 IU hCG. ***values are means+S.E.M. n.d.=not determined.

Kd value is 3.4x107YM® and 1.2~2.9X
107*M in a more recent report®’.
result was obtained here in rabbit ovaries
and uteri. These values are within the
physiological concentration of prolactin fre-
quently found in serum®. The ligand spe-
cificity of binding of *I-hPRL to rabbit
ovarian and uterine homogenates was stud-
ied. This binding seemed to be specific for
PRL receptor. The cross-reactivity of the
growth hormone may be probably accounted
for either by PRL contamination or by the
similarity to aminoacid constituent to PRL.
Prolactin binding sites were detected in the
ovarian and uterine subcellular fractions of
various reproductive states (Table 1). It is

suggested that prolactin in the rabbit influ-
10)

Similar

ences the luteal function!” via ovarian prolac-
tin receptor, and demonstrates its biological
effect on the uterus, for example, the uterine
contractility®’.
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IN VITRO STUDY OF BOVINE AND HUMAN CORPORA
LUTEA IN CELL CULTURE

— WITH SPECIAL REFERENCE TO MORPHOLOGIC
EVIDENCES AND THE SECRETION OF
PROGESTERONE AND ESTROGEN —

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

Abstract: Primary cell cultures of bovine and human corpora lutea were per-
formed in order to examine their morphologies and secretion of progesterone and
estradiol-17 8 in vitro. The procedures of cell dissociations and cultures using Dispase
were modified techniques of Gospodarowicz, D. et al?.

Numerous lipid granules, round, vesicular nucleus with two or three rather pro-
minent nucleoli, were seen in the cells in the presence of hCG. The superficial fine
structures of those cells were characterized by mutual contacts with filopodia-like pro-
jections, small number of microvilli, and piling up tendencies. The mean progesterone
production of control culture in bovine luteal cells is approximately 0.6 pg/cell/day.
This is very near to the data of Gospodarowicz, D. et al.®.

When hCG (varied from 5 to 50 IU/ml) were added in culture media, all mean
values of progesterone productions are significantly higher than those of controls
(P<0.001).

However, the mean value of progesterone production at 100 IU/ml hCG concentra-
tion is significantly lower (P<0.001).

On the other hand, the mean progesterone productions when prolactin concentra-
tions varied from 0.1 to 100 ng/ml had a highly significant decrease than those of con-
trols (P<0.001).

This is the first report that, by using cell culture technique with Dispase, bovine
luteal cells have a tonic dose-responsiveness between hCG and progesterone production,
and have a significant decrease of progesterone production against prolactin.

The production of progesterone by human luteal cells appeared to be similar
tendency to bovine luteal cells; however, the difference was not significant because of

small number of samples.

Introduction

One of the difficulties in the study of
hormonal responsiveness of endocrine tissue
or tissue slice culture is the problem of
gradient diffusion and the limited exposure
of hormone sensitive cells to added tropic
hormones.

In order to avoid this complication, I have
adopted the primary cell culture technique
of bovine and human corpora lutea. This
communication describes briefly the results
that they retain the biological capacity for
steroid hormone production, responsiveness
toward hCG and prolactin, and specific light
and electron microscopic appearances,
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Materials and Methods

1) Collection of luteal tissue for cell culture

Corpora lutea supuria from dairy cows of
mixed breeds in estrous cycle and the human
corpus luteum in menstrual cycle were used.
Measurements of plasma progesterone and
estradiol-17 8 (E,) and endometrial datings
were also carried out in human for assess-
ment of endocrine environment and luteal

29 Qvaries were collected as soon

function
as possible following slaughter or operation
and transported in ice-cold buffered Hanks’
solution to the laboratory, where they were
immediately dissected free from adventitial
tissues. The dissociation of the tissue was
carried out as already described?”. Because
of the variability in steroid synthetic ca-
pacities of corpora lutea from different cows,
each hormone assay experiment described
below was carried out with cells from single
corpus luteum.

2) Preparation and the cell culture procedure
of luteal tissue

Corpora lutea were dissected and minced
aseptically with a scissors in the Clean Bench
(Hitachi Horizontal Blower Type No. 1301).

The fragments were digested with 1,000
PU/ml bacterial neutral protease (Dispase!®’)
in Hanks’ solution at 37°C on the magnetic
stirrer for 30 minutes. Dispersed cells were
calculated with trypan blue vital staining on
the Burker-Turk hemocytometer under the
phase contrast microscope. Cell viabilities
of bovine and human luteal cell suspensions
were good as about 80 percent for the total
period of those experiments.

If the vital cell ratio was over 70 percent,
those cells were diluted to the concentration
from 1 to 100x10* cells/ml and transferred
to Falcon tissue culture dish (No. 3001) or
flask (No. 3012) or Lab-Tek four chamber
slide in the incubator at 37°C in air contain-
ing 5 percent CO,. Observations with phase
contrast microscope were performed every-
day, when culture media were exchanged
every one or two days. Giemsa or Sudan
III fat staining preparations were made on
the last culture day after 10 percent form-
aldehyde fixation for 30 minutes.

Monolayer cells of bovine corpora lutea

Luteal cell in culture

HARESE 26 % 1 %

were also observed by transmission and
scanning electron microscopes with the same
methods as previously stated?®?",

3) Addition of stimulatory hormones and
blocking agents

HCG (lot No. 46H-2H) and prolactin (lot
No. J-5A) were obtained from Teikoku Hor-
mone MFG. Co., Ltd. (Tokyo). Prolactin
(J-5A) synthesized from the bovine pituitary
gland was pure enough to use as a standard
according to the evidences that analyses of
ultraviolet absorption spectrum and disc elec-
trophoresis demonstrated no other hypophy-
sial hormone contaminations'.

Colecemid solution, Penicillin-Streptomycin
solution, and Fungisone were all purchased
from GIBCO (Grand Island, N.Y.). The
last antibiotics concentrations of culture
media were respectively, Penicillin-G-Sodium :
100 IU/ml, Streptomycin-Sulfate : 100 mcg/ml,
and Fungisone : 10-15 mcg/ml. Tissue culture
media which consisted of 10 percent fetal
calf serum (GIBCO), 45 percent Leibovitz-
15 medium, 45 percent F-10 medium, and
approximately 0.2 percent sodium bicarbonate
with antibiotics and some phenol red were
prepared.

The pHs of culture media were corrected
to 7.2 or some under with the digital pH
meter (Model HG-3 made by Denki Kagaku
Kogyo Co., Ltd., Tokyo) and the hue of
phenol red.

4) Karyology of luteal cells

The seventh day culture of luteal cells
proliferated by hCG (0.1 IU/ml) and fibroblast
growth factor®® (50 ng/ml) was utilized to
chromosome analysis as the same technique
of human lymphocyte karyotyping??’. The
culture medium was all exchanged for hypo-
tonic (0.6 percent) sodium citrate solution
after the 15 hour duration of colcemid (1
mcg/ml) induction synchrony. The following
method of chromosome analysis was same as
previously described?*®.

5) Radioimmunoassay of progesterone and E,
in culture media
Both progesterone and E, were measured
using highly specific radioimmunoassay kits
developed in ‘‘ Daiichi Radioisotope Labora-
torys. Ltd., Tokyo’’ as already described®®:*".
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Their contaminations of control cultures
could be ignored because progesterone, E,
and prolactin in the fetal calf serum (GIBCO)
of culture media used in these experiments
were all undetectable by each radioimmuno-
assay.

Results

1) Morphology of the luteal cells maintained
in the presence and absence of hCG

Four to six hours after being seeded in
tissue culture dishes, the luteal cells attached
to them and spread out. Luteal cells in
culture typically possesed a round, vesicular
nucleus with two or three rather prominent
nucleoli, and tended to take on a polygonal
appearance; typical of epithelial cells in the
presence of hCG (Figure-1, A, B).

In contrast, when the cells were main-
tained in the absence of hCG, they were
elongated and tended to grow in a disorgan-
ized pattern (Figure-2).

Numerous lipid granules could be seen, in
spite of absence of hCG, in the cytoplasm
on Sudan III staining preparation (Figure-3).

When the cells were seeded at low density,
clusters of cells displaying an epithelioid
morphology were present as Gospodarowicz
D. et al. described before”. Figure-4 is a
scanning electron micrograph of luteal cells
grown as monolayers in the presence of 10
percent fetal calf serum. The superficial
fine structure of these cells has the features
similar to those observed with phase con-
trast microscope. The appearance of piling
up or mutual contacts with filopodia-like pro-
jections of those monolayer cells were found
by scanning electron microscope not by light
microscope. Luteal cells in monolayer cul-
ture have relatively small number of micro-
villi as compared with those of endometrial
cells. The cytoplasm of those cells was well
differentiated and has well developed agra-
nular endoplasmic reticula, numerous lipid
inclusions by transmission electron microscope
as stated before?®. Figure-5 shows human
luteal cells in monolayer culture which have
fusiform shaped cells, fibroblastic scattered
proliferation, and low plating efficiencies.
Figure-6 demonstrated the 60,XX karyotype
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of bovine luteal cells. It showed the asym-
metry of the 21 st chromosome. These asym-
metric chromosome cells were 3 from 24
karyotyped cells. There is no denying the
fact that those cells in culture have a possi-
bility to transform in vitro during long term
incubation.

Gospodarowicz, D. and Bialecki, H. re-
ported® that, in some cultures of bovine
granulosa cells, a Robertsonian fusion was
observed between chromosome 1 and 25.
The karyotype of their culture remains rela-
tively stable continueing it to proliferate
beyond the 60th generation, as tetraploid
cells amount to 15-25% of the total cell
population, while all the other cells exhibit
a chromosome number varing from 58-60.

2) The effects of hCG and prolactin on
progesterone and E; secretion by cultured
luteal cells

The correlation between hCG concentra-
tion and progesterone production of bovine
and human luteal cells were found on Fig-
ure-7.

It can be seen in this Figure that bovine
luteal cells produce progesterone best at 20
IU/ml hCG concentration in culture media.
All mean values of progesterone productions
when hCG concentrations vary from 5 to 50
TU/ml are significantly higher than those of
controls indicated in Table-1, although the
mean value of progesterone production at
100 IU/ml hCG concentration is significantly
lower (P<0.001).

The production of progesterone by human
luteal cells appeared to have a similar ten-
dency with bovine luteal cells; however, the
difference did not have a meaning because
of small number of samples (Figure-7).

It was thought at the time that, in bovine
luteal cells, hCG receptors were all saturated
over 201U/ml hCG concentration, and then
the rest uncombined hCG would be toxic
for those cells in such closed environment
in vitro, so that progesterone production was
reduced at the too high concentration.

As indicated in Figure-8 and Table-2, the
correlation between prolactin concentration
and progesterone production had not a signi-
ficant dose-responsiveness; however, the
mean progesterone productions when prolac-
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Fig. 7 Correlation between hCG concentration & progesterone production

Table 1 Correlatlon between hCG concentration & progesterone productlon in bovme luteal cells

hCG p Mean+S E. ng/7.5x104 cells/24 hrs ‘

5IU/ml 1 59.47+17.47(n=3) control< (P <0.001) significant*
20 7 no | 67.19+20.73(n=3) n n (P<0.001) 7
50 1 | 55.38+13.45(n=3) "o (P <0.001) "
100 7 n 10.90+ 2. 17(n 3) control > (P <0.001) "
controls 44 29+ 8. 98(n 9)
¥ student s “t’—’_tAesktWi -
100 2.0
'g BOVINE LUTEAL CELLS g HUMAN LUTEAL CELLS
E 50 o é 1.0
E
5 » - 100 na/ml 5 C - 1 el

Fig. 8 Correlation between PRL concentration & progesterone production

Table 2 Correlation between prolactin concentration &
progesterone production in bovine luteal cells

PRL | p: Mean S E ng/7 5x10* cells/24 hrs. control >

|
0.1ng/ml ‘ 29. 34+6 36 (n 3) P <0.001 significant*
5 uw n | 29.36+4.80 (n=3) v "
20 1w » ‘ 35.46+7.36 (n=3) o "
50 # n 21.75+3.81 (n=3) noon "
100 7 n 24.98+2.72 (n—3) | & # ”
controls f 44, 29+8 98(n=9)

113

* student’s ““t’’ test

5 % 1 5
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Table 3 The daily decreases of progesterone & estradiol-17 B productions in bovine luteal
cells in the presence or absence of hCG

(A) : in the absence of hCG

. p (Mean=S.E.) ng/7.5X10*cells/24 hrs.  E» (Mean=S.E.) pg/7.5X10¢cells/24 hrs.

the 1st day

80.00+5.45
the 2nd day | 30.70+5.93
the 3rd day 22.15+3.29

(B) : in the presence of hCG

1) progesterone production : ng/7.5X 104 cells/24 hrs.

hCG (IU/ml) 0.1 5
the 1st day |  59.40 | 94.36
the 2nd day | 26.49 43.43
the 3rd day | 28.23 | 40.61

2) estradiol-17 B production : pg/7.5X10% cells/24 hrs.

hCG (IU/ml) 0.1 5
the 1st day 41.54 52.44
the 2nd day 24.10 11.38
the 3rd day | 21.42 16.06

tin concentrations varied from 0.1 to 100
ng/ml had a highly significant decrease than
those of controls applied with student’s ““t”
tests (P<0.001).

It was made clear in Table-3 that pro-
gesterone and E, produced by bovine luteal
cells daily decreased irrespective of presence
or absence of hCG. But human luteal cells
did not show the significant decrease as those
of bovine luteal cells. The hormonal data
of human luteal cells will be sure to express
in detail at another paper. Neither bovine
nor human luteal cells manifest the signifi-
cant dose-responsiveness between E, produc-
tion and hCG and/or prolactin concentration.
In bovine luteal cells, as also discussed at
the last paragraph, sum total stimulations of
both 5ng/ml prolactin and 5IU/ml hCG
made progesterone best of each condition
with single tropic hormone®”. The moderate
combination of hCG and prolactin seemed
to be the best stimulation for cultured luteal
cells.

T 38.19+3.09
} 31.58+1.71
23.15+2.83
20 50 100
117.95 | 88.18 16.21
43.22 ) 41.49 8.60
40.40 | 36.27 7.90
20 50 100
45.97 34.05 43.92
10.71 14.73 30.12
9.37 16.06 20.75
Discussion

There have been many reports of short
term incubation of corpora lutea in human
or animals’'%!" but there exist few reports
of them used cell culture technique. It is
said that experiments of short term incuba-
tion of sliced or dispersed corpora lutea have
great differences from those in vivo.

Firstly, in those of sliced or dispersed cor-
pora lutea, cell viabilities were always neg-
lected. In this point, cell culture technique
has an advantageous merit because of their
viability in vitro which can be seen by phase
contrast microscope.

Secondly, as stated in the introduction, it
was almost ignored that there are problems
of gradient diffusion and limited exposure
of hormone sensitive cells to added tropic
hormones. The addition of them to culture
media on monolayered dishes was ideally
homogeneous in the respect.

Thirdly, the secretion of sex steroid hor-
mone from those short term conditions, it
did not seem to be a production of hormones,
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but seemed to be merely a release of cyto-
plasmic stored steroid'*’. Cell cultures were
more similar to the condition in vivo than
those of short term incubation systems,
though experiments have many technical
difficulties. In the meanwhile, Papaionannou
and Gospodarowicz!'® (1975) showed that bo-
vine luteal cells by treatment of proteolytic
enzymes (e.g. collagenase, trypsin) retain the
kinetic characteristics of the binding of hCG
to the receptor sites. After the treatment
with Dispase, they have also maintained the
capacities of progesterone production and
responsiveness to hCG for about a week as
showed in the result of this paper.

Of course, Gospodarowicz, D. et al. already
reported? the technique for the isolation of
bovine luteal cells and its application to
metabolic sites of them. In that paper, they
stated that the proteolytic enzymes which
they used were, collagenase, hyaluronidase,
trypsin and DNase, and the wviability after
the treatment of them was over 90 % with
trypan blue exclusion test, and those cells
were sensitive to LH. Lemon, M. et al.
reported” the steroid release in vitro by two
luteal cell types in the corpus luteum of the
pregnant sow. The method of enzymatic
cell dissociation was same as Gospodarowicz,
D. et al.?. They noticed that there were
two cell types: one, large cells, probably
derived from granulosa lutein cells, the other
small cells, from theca lutein cells. In bo-
vine luteal cells, this phenomenon is not
clear at this time. Simmons, K. R. et al.
also showed!® a single method for preparing
suspensions of ovine luteal cells using a crude
collagenase. Those of ewes synthesized pro-
gesterone and responded to the addition of
LH or hCG, but not prolactin.

The mean progesterone production of con-
trol culture in bovine luteal cells in my ex-
periment, is approximately 0.6 pg/cell/day ;
however, Gospodarowicz, D. et al. reported®
that it was 3 pg/cell/day in the same condi-
tion. Both data are very near in spite of
discrepancies between methods of progeste-
rone assays ; namely, my data were obtained
by radioimmunoassay, when theirs by com-
petitive protein binding assay.

On the other hand, this is the first report
that, by using the cell culture technique,

Luteal cell in culture ARESsE 25 %1 &

bovine luteal cells have an arc shaped, name-
ly tonic inhibitory dose-response curve bet-
ween hCG and progesterone production, and
have a significant decrease of progesterone
production against the prolactin which is
varing from 0.1 to 100ng/ml. As for pro-
lactin, in human granulosa cells in culture,
McNatty, K. P. et al. reported'® that the
production of progesterone in vitro requires
low physilogical concentrations of the hor-
mone whereas high concentrations are inhi-
bitory. In human or bovine luteal cells in
culture, prolactin may have the similar acti-
vities owing to the result of this paper.

It should be recognized® that the cow
differs from primates and rodents in at least
two important respects. The ovaries of cow
and other large domestic animals all lack the
relatively large amount of steroid secreting
interstitial tissue so prominent in the ovaries
of rodents. In addition, the cow differs from
primates in that the presence of the uterus
is required for normal regression of the corpus
luteum. Hysterectomy greatly prolong the
life span of the cyclic corpus luteum and
thus causes prolonged anestrus in the cow.
In primates, hysterectomy does not prolong
corpus luteum function, and the influence
of prostaglandin Fya on the corpus luteum
would appear to be negligible!”. However,
in man, high amounts of prolactin inhibit
progesterone secretion by granulosa cells in
culture'®, and ergocriptine has been used to
suppress prolactin levels in patients with
galactorrhea associated amenorrhea. LH or
hCG and prolactin are established as to im-
portant intrinsic factors controlling the for-
mation and function of the young corpus
luteum, but the part played by other known
luteotropic substances which now include
various steroids, prostaglandins, etc., remains
conjectural.

Saito, T. and Saxen, B. B. reported® the
presence of specific prolactin receptors in
ovarian tissues of rat, cow, and human.
They said that it was likely that estrogen
plays a role in the regulation of prolactin
secretion and prolactin binding at the ovarian
level. It is full of interests to the author
that too high concentrations of hCG para-
doxically reduce the progesterone production
in bovine luteal cells in culture, and sum
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total stimulation of both moderate hCG and
prolactin seems to be best as the luteotropic
condition. Therefore, it is tempting to spec-
ulate that an early pregnant state when a
corpus luteum verum is stimulated by pro-
lactin, hCG, and other unknown placental
hormones would have a key to elucidate the
mechanism of the luteal function. Further
experiments designed to examine this spec-
ulation are now in progress.

Presented before the 31st Annual Scienti-
fic Meeting of Japan Society of Obstetrics
and Gynecology, Tokyo, April 4, 1979.
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Luteal cell in culture

ARERE 256 % 1 %

MREEERICE D FERVE FEED
in vitro 2R+ A%

& OH OB A
T KB T TR T S B A AT
(FF:ME #ER)

RV b EEREO OIREEREZ TV, ZThoo
in vitro \Zf4J % progesterone(p) < estradiol-17 8
(E2) opEA, hCG =% prolactin {2kt 2 Kii % #at
Lic. ¥Rz EALMWEES (Dispase) TH{L S, 4
R BB 34 %5 55113 Gospodarowicz, D. et al.2 @
Fikh—SE Lok, AHINRE, hCG TE(E
TTR, ZROIRIHE, LWEIRROBE Z0Hh0 2~
SEOM S B/MEEE LT W, EEETHEMEEC
X 2 RmMAEE X, P3O microvilli &, KA
il filopodia #EREEIC X 53H& 7 & AMEBUIIFT R T
iz, #HEEFE 1 E £ T? one point T B I
A xhiz p #l¥ radioimmunoassay THlE LT 0.6
pg/cell/day &, Gospodarowicz, D. et al.® ®» CPBA
ETHE L fEL X< EElL T2, e hCG %
5-50 IU/ml DTk 7, p BEARIT IR L VA
Eiz (P<0.001) 2327225 100 IU/ml &5 T
p AL VKT Lz, —FHEHid i prolactin 23
0.1-100 ng/ml O TEME 7216 p PEAITTREEL D
Ml & niz. Es fEA L hCG, prolactin J&JEL DT
13 p BEEAEIE EOFEARMEIZIED Shie st

M E Dispase THfid LT U5 Lz in
vitro 32T hCG & p PEAMIC tonic ZEK - FikIES
%235 v, prolactin i% p FEAICIFIBZIER T2 &
FRA ORI LI ARBIPERTHS. b b FHEHE
THHRDOEN L FPOBA 2B BN EER S D TR
Motz BEAED in vitro 8%, €k 5 short term
incubation EERDL WA, ZhICiE, ML AT
YIRS T BRESRIT TWB A, E72 slice 2
5O TS NI L DR VE VPRGLT L —ERIC
HIRICIRE L R, Fefhici bAER BN LT,
BB ~DFRNVE B HICHIIERNICER S Tnie
FNVE ORI E T R IVE L ORELETIZARVWD TiX
RN E WD RERE V. fMlEERIRo itk LT
XY in vivo WIEWETHERITHB LWz 5.

(AFmLDIEE X 1979 44 4 A @ 4 31 [0l HARFERGZA
FESBAITINTRELR.)

(B}« WPFn544£ 9 AL1LE)
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Fig. 1

(A) :

Bovine luteal cells in culture in the pre-
sence of hCG.

high power view; luteal cells possesed
a round, vesicular nucleus with two or
three rather prominent nucleoli.

(B)

low power view; they tended to take
on a polygonal appearance, typical of
epithelioid cells.

Fig. 2 Bovine luteal cells in culture in the

absence of hCG; they were elongated
and tended to grow in a disorganized
pattern.

K. Yoshida

Bovine luteal cells in culture in the
absence of hCG; numerous lipid gran-
ules could be seen in the cytoplasm on
the Sudan III staining preparation.

Fig. 4 A scanning electron micrograph of bo-
vine luteal cells grown as monolayers
in the presence of 10 percent fetal calf
serum. Small number of microvilli and
cellular mutual contacts with filopodia-
like projections were found.

Fig. 5 The colony of human luteal cells in

culture; it has fusiform shaped -cells,
fibroblastic scattered proliferation, and
low plating efficiencies. Giemsa staining.

o
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Luteal cell in culture
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Fig. 6 The 60,XX karyotype of bovine luteal
cell ; the asymmetry of the 21st chromo-
some was shown. Its details were seen
in the body of this paper.
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LH-a, 8 subunit ® Radioimmunoassay

T & 5 fEiriy O T EAFTIERRE O WIS

Study on Anterior-Pituitary Function during Pregnancy

by Radioimmunoassay of LH «, j subunits

BRSSP E R AR (IR - MU EVHR)

B oA

fB  #

Tsuneo YOKOKURA

Department of Obstetrics and Gynecology,

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

TR O T RN EEOMRE Z FRR, FLREMIH L Y i+ %2 BT, © human LH-a, § subunit, ® rat

LH, rat LH-3 subunit OBjEZ 98T L7z, W RITEMLI~345%, 14 EWI27~30 H B0 IEH 1280413 X Y
ERIETIRATAG T, EERTIE SD RITET v W Are v JlERKE NIAMDD & 94t
EN 74wV E % Chloramine T ¥EIC L Y At 3 — FCERL, Bigo_EiAEBICIVHELEZ. &
BUIMLE O Btk # BT L 7218 D b MEIER O IR 6 ~40380 hLH-8 Ol fEit 9.82~14.55 ng/ml serum,

hLH-a 1% 16.87~26.98 ng/ml serum,

cw R A hLH-8 1 246.25~632.71 ng/ml serum T & -

7. v MEEETVOMMIE4 ~23 AO rLH ORlEfEIE 30~160ng/ml serum, rLH-8 (% 8 ~11 ng/ml
serum Tho7z. —F7 v MEREEFVMC LH-RF 1 g AL, AfiEO LH-p o R IZHEERPET4.4
~4.5ng/ml serum, % Tix1l.2ng/ml serum D _EFHZ S0,

DL EOBFZERERIZ X Y RS BV CF TARTEEORAE & {2 gonadotropin OFEHNIHl & Tn5b Z

ERBIEI T

b

TEHRRRIC 11 Z NP HERE D AR & B T EfR o f%
AElE, TIEMARIZE gonadotropin L REEDIKENME go-
nadotropin D {LEEMEEN FEIL, MEFHREXMEL R
Flewick/vE AUEIC X 2P REEE Sh TE
L2 LIT4E 4R VE > subunit ORIz S,
£ gonadotropin [z B \\ TILFREE 28+ % o
subunit &, FHNVE Y ERMEZRT B subunit OFFLE
MBERH B T & 2. $72bbH Papkoff (1967)V 512 X
DEB IVFoFE K ALVEY (LH) © a 3L B
subunit 738 54, X 5ic Hartree (1971)2, Closset
(1975)® Hizk Y & b LH-a, B subunit (hLH-«, B
subunit) #5512\ /z>7. %7z Vandalem (1975)9,
Hagen (1975)7:8, Loeber (1978)® & iz X » LH-B

i

subunit ¢ radioimmunoassay 7°Bi¥ & iz —
75 Vaitukaitis (1972)1®, Ashitaka (1974)1, k%
(1975)12 &2 XY hCG-g subunit @ radioimmun-

oassay 7\BFED H VML PIE S, FEIRRFIC 51T 5 &
gonadotropin 2ARFRAICHIE Shd Xk HicRo7. L
ML b IEEGH L D EEIC W 72 2 8E 0 T EE
LH Z#EEicFemus L 5 5 S 5ox4x —" LT
BLT-HEIT DAV, —7F5 Smith (1954) 1z X D YR
BOREREL D TREEZHN LcRiFic k2L, TERE
BHBLIEREE R Lot Lz s iEShTB Y, IR
B3 5 TREOERZ S —ERNT 22 L3EED
HH0EEbs. KL b MERERZ W TR 6
WX EEE T, S6ICEREAYE hLH-8 sub-

unit 3L a subunit ¢ radioimmunoassay Iz TIfiL

i LH 2 EL, »HETT v MEEETVE IHRIC
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LH-RF #AMSET v MEERO TEETHER #E
L, fRIRRFICEIT % T ERAFZEOKELZ t FRBLUT v
M TRETL 72

HEMRE L VFE

1) hLH-3 subunit, hLH-a subunit

HHRIE BSFEHR AR R L O K R A kb0
PERF BN 2 B 719 ~ 3458, 1 A7 ~30 1 2
& L IEH T 128 6, £ D% IEH it L 7= #8214
BIXOZBRMLATERL, HARHREDO R WIER A
T TH 5. JRAlE U TR 144 1 BIiCfRo7203, —
OIS DT 2 [8] & 7o ik 43 Bitkic 1 iR L 72
RN M O Ik L Ml & B L, —20°C
WCRFL Tz

T 2 — FofE# - hLH-8 subunit 3% X O hLH-«
subunit, % 72 F 1 5 OHMLE I KE NIH 0 NIAMDD
X v #E{i % 5 F /= radioimmunoassay kit # i ffl L 7-.
FehE 2 — R4kl Chloramine T # (Greenwood
et al, 1963) W —EEE Hwvic (K1), kbbb

Na¥[ or Na®' Dilution Na™1 or Na™1 with 50ul of 0.5M Phosphate

buffer, PH 7.1

human LH-B Add 2.5ug of human LH-8 in 25ul of 001M PBS, PH71

( Buffer for iodination contains No protein )

Chloramine T

Shake the reaction vessel by tapping for 15 sec

Na-metabisulphate

Add 25 ul (75ug) Chloramine T solution ( 3mg/ml)

Add 50ul (500ug) Na-metabisulphate (10mg/ml) to
stop the reaction

Add 100ul (1000 ug) KI solution (10 mg/mi)

Transfer the contents of reaction vessel to the surface

Gel-Filtration
of Sephadex G75 Column

%1 Chloramine T #:ic & % hLH-8 subunit
~ DMt — F O K k.
Chloramine T 254l (75ug) % 158 &R

0.5M Bzl (pH 7.1) 504 Hiic T Na-125] 7=
1% Na-11 1mCi ZH\v hLH-8 subunit 2.5 pg (2
Chloramine T 25pl (0.01 M JEg#% % 3 mg/ml) %
15~30F0[]{ER &1, Na-metabisulphate 501 (0.01M
BEERIR K 10mg/ml) 12 THUG & fik & KI ks
10041 (0.01IM BEEE#EMENR1Omg/ml) Z¥RINL 7. Hik
L7zRVE VIXEBIZ Sephadex G75® Column (0.8
X10cm) (Z T organic & inorganic fraction (247K
L, fraction tube No. 7 @iz L7z (M2).
Lo Hflio et « 0.01M BhEgigfEi (pH 7.1, 1
%Y¥T7FriE&iy) #MMAL, Hi hLH-A subunit M

AR o T I {4 AT HE A AR

HRiEasE 26 % 1 5

1 5 10 15 20 25 29
fraction number
[42 Sephadex G 75 ® column Iz X % {4
NE v DS5yEfE (column size 0.8 X 10cm)
fraction tube No. 7 Z##As L ® o L L
THA
# 1 :5000, 1 :10000, 1 :20000, 1 :50000, 1 :
1000007 A-YREE (AR L A3 122000 2002, 13
L7 /VE > %100p]0 (10000cpm/tube) 35 L8 EDTA
100pl (1% NRS &) L & Hic24~48KH4°C T
incubation % L7cf%, MBEOEHRKRL 17 n 7V v
(BER, FRToBE R4 2z 7.

Pk R B0 - 5T hLH-8 subunit Mfif# 1 :
10000z AR L 4550 B 4% 12 200l %Nz, hLH-8 sub-
unit, hCG-g subunit, hLH-a subunit, LER 907 » %%
HVE LV #0.1~500ng FH TR b LT

Hifk L hCG DFEAHE : 1 : 100001 AR L 724T hLH-8
subunit Ifijiz hCG 0.1, 1.0, 10, 50, 100, 300IU
DEPREZMZ, Wi 5 R CREE RN PN T 5
oS

radioimmunoassay D FEE : 0.01M g% iR (pH
7.1, 1%¥7Fvr&5) ##HL, hLH-8 subunit
¥ L OYL hLH-B subunit s Hvy, @ O @k
BICEVHIE L. $74b5 1 : 10000 i 7 L 72%t hL
H-g subunit M % &#EREIC 2000 200z 2B
iz hCG 5IU # i L RS E & 7ofkiciEdEo hLH-B
subunit #0.1~300ng N fEAEAME & L 72, B L 72
RIVE 210020 (10000cpm/tube) 35 % (70.05M EDTA
(1% NRS #&t) iz 4 H4°C 12T incubation
T Uit @R O ERRR -7 2 7V v & Nz ERED
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hLH-8 subunit #R\7z. &t hLH-8 subunit
X ng/ml serum THFb L7z,

hLH-e subunit % hLH-8 subunit & [Al#&iZ Chlo-
ramine T $E i XV EHL, HEOFERMEEZ hCG-8
subunit, hLH-8 subunit, LER 907& &L 725 2 T,
—EHiAEIZ XY radioimmunoassay & THIE L7z
B o hLH-a subunit X ng/ml serum THRb L
e,

2) rLH, rLH-3 subunit

TR O T TAHTZEO B T H AL AT (LH-RF) i<
w5 R & DT 0 EBREIC X V1727 80~100 A
D Sprague-Dawley SRR T ~ b & =ik 23°C,
BAREERT 5 1 00~19 : O0Wfic 2> b r—v L, FEEHICEK
B EEHEFPENICED bhic A2 EESE 1 H B (Day
1) & L7. 1lpg © LH-RF (S3tMUERASH) %
7 v NMEEEF A0 EERTEO 4B E (74), 8HH
(74]) BIUEFEHRLEOITHE (641), 208H (6
) o 4FHCEEL, BERTR X OREEZ30m I ik E
FH L7z, dBEEL LTlo T v MEREE T VOENRE4
HE XY oificwizaEARML, RMBESICHELL
—20°C ICHGERAF L7

BB I OWE : 7 b LH ((LH) (NIAMDD rat
LH 1-3) $X U7 v b LH-3 subunit (rLH-g sub-
unit) 32k[E NIH @ NIAMDD X Y #fk &7z radio-
immunoassay kit # f \», Greenwood et al (1963)1#
D—EZEREIC L 5 Chloramine T 3£ic kb, 1.0~1.5
mCi ® Na-125] % 2 pg ® rLH X rLH-§ sub-
unit 1Z4E# L7-. Chloramine T DO{EHMMIX 15~20
BRIL L, #E# LAV EIIHSIC Sephadex G75
@ Column (0.8X10cm) ICHL7z. EBEEOWHIEZ 4 H
14°C 12T incubation # L7c%#%, WREIDEHKE ;-
7' 7Y rhk IO ZEIEEIC Lo BEtho
rfLH B X rLH- subunit ¥ ng/ml serum TF*b
L7e.

o EER

1) hLH-8 subunit, hLH-a subunit

hLH-A subunit O HEHME T — Ko ki v T,
Chloramine T D{EHRERIA15FEITiX B/T A% 70.08
%, 20FbRTid 43.50 %, 30FMRITIZ19.23%TH Y,
L# Chloramine T i3 I5 M{EHX 22 Lic kv
hLH-8 subunit (2 #§HE = — F&EHR L7 $ii hLH-8
subunit If{FD ik 1 : 5000 B/T 75 22.77 %,
1 :10000T%21.31%, 1:20000C1318.12%, 1 : 50000
Tk 15.87%, 1 :100000 Cit9.93%Th Y, LATFH
hLH-3 subunit &% 1 : 10000 2 FR L7213 0 % 6 H

oA B

(25) 25

BIT (*h)
601

\\ LER 907

01 05 10 50 10 50 100 500
ng hormone / tube
%3 4t hLH-8 subunit i o & 2.
hLH-8 subunit & ®ORE%#100% & 5 5 &
hCG-§ subunit & R XEIEHFITZ7.9%

BIT (%)
60+

304

o1 05 10 50 10 50 100 200
hCG iu hormone / tube
X4 $t hLH-8 subunit ifiii% (1 : 10000)
hCG Hnic X 3 fEAfie % .
hCG 5IU pL ko B EE T ik fs & ok i 1
IZET 5
L7z. HT hLH-B subunit Mj&OREIEEE 3 o< Hit
hLH-$ subunit |fijE & hLH-g subunit ® 3% 100
% &3 % & hCG-g subunit &1%7.9%, hLH-a sub-
unit &133.4%, LER 907 &130.41% DX EE % -
L7z. X 412idH hLH-8 subunit IfijE & hCG & D#
BREOELEZ R L. hCG 51U PLEDRE Tid 131F
ERPRFEERED BEXEL hie. H5BXU6IIC
hLH-A subunit ® radioimmunoassay D EHEgh#R % 7=
L7z, E5 3RERTICERBRE N IC 3 v TH hLH-8
subunit Mf{Fic hCG 51U &N S ¥ 7= B A&
TH Y, BT 1326.63~4.56%DicH Y, 0.5~100ng




26 (26) R IR o> T T A BT HE R B HARE4&s 256 %1 &
*1 b MEERE (EE6 ~408) 230 5Mm

BIT (%) .
30 % hLH-B subunit ® % ).
$t hLH-B subunit mi#%iz hCG 51U %
R & A
weeks of No. of serum hLH-B levels
204
pregnancy Samples mean + SE.(ng/ml serum)
6 ~10 16 1441 2 258
104 11 =15 30 9.82 + 1.70
16 ~ 20 10 10.05 + 2.78
21« 25 8 1054 £ 256
26 ~ 30 11 14.55 + 3.58
01 05 10 50 10 50 100 300 31 ~ 35 34 12,96 + 2.50
ng hormone / tube
) ) 1 ) 36 ~ 40 19 10.86 + 1.63
5 hLH-8 subunit ¢ radioimmunoassay i
B R
o 2 N ™, 115 hLH-B
$t hLH-8 Vsubumt i iz hCG 5IU % W ~alid saries
I & 4l
704
BIT (%)
704 601
50
60
404
304
40 204
104

20

weeks of pregnancy

K7 fEiEH o hLH-8 subunit %8

#2 b MERF (FEE6 ~4008) 245 % M

o1 05 10 50 10 50 100 300 i# hLH-B subunit o 2.
ng hormone / tube hCG FEif o Hi i & 6 5
46 hLH-5 subunit ® radioimmunoassay i-
B 5 e, weeks of No. of serum hLH-B levels
hCG k¥ o HL il 3 % 6 A pregnancy Samples mean +S.E. (ng/ml serum)
@ hLH-B subunit o CRARAYAR IR St
1M 613 hCG JEMO Foiuif & b L 7o B oo ’ SRS
Y, B/T 1267.04~3.96 %DMz ), 0.5~100ng T - AN
DA RN B 455 X 06 OMERIC e ’ 29822 £ 9830
X% v MEER o BEEEIT LH #%1, M78X 21~ 25 10 427.60 = 71.31
UH2ISR L. 4R 638 X Y 408% T 5 350 4 il i FESEPREEa
IS hCC % WM S 72 5 DWEFR THK 1 S . 10000 £ o810
DM EHRATH: (JEIR 6 ~158) Tid9.82~14.41ng/m] 88 = 4 L e

serum FTAE ] (41416 ~303#) ©1%10.05~14.55ng/ml
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#3 b FEHHoME hLH-8 subunit » |
EfE. i hLH-8 subunit ifii%ic hCG
S5IU ZWiw & w i

oA fE &

serum hLH-f3 levels

days of postpartum | No. of samples meanS.E.(ng/ml serum)

1 = 5 13 13.94 £ 1.21
29 = 33 6 6.90 * 1.58
40 ~ 44 2 13.60 * 3.40

#F 4 EFIEEBAOLEYICE T B L
hLH-B subunit o ifi)fg.
hLH-8 subunit (34 4REIC -~

& &R
days of No. of serum hLH-B levels
menstraul cycle Samples mean £ S.E. (ng/ml serum)

1 ~ 4 8 296.25 + 79.44

5 ~ 8 11 414.45 + 81.18

8 <« 12 14 517.86 = 81.10

13 = 16 21 632.71 + 75.09

17 ~ 20 0

21 ~ 24 12 248.25 + 52.75

25 ~ 28 8 277.00 £ 90.82

ng/ml serum
1,100+

1,000+

500+

1 7 1% 21 28
days of menstrual cycle

%8 M:JEM BT 5 hLH-B subunit o @)k

(27) =

serum, ITUE: (ME1ES1~4058) Ti% 10.86~12.96ng/

ml serum T& ), HIREHHLBETHEERE -2 X
Bwhd, »rOBEMEER L. —F hCG FERMOPUM
EE WX 6 ORIER TIEE 2 oan < EERPE (ER
6 ~15if) T{%370.00~482.00ng/ml serum, FE4EHIH
(IF1E16~301) TiX 427.60~902.00 ng/ml serum, #F
IR (EHE31~4018) Ti%491.20~780.00ng/ml se-

rum TH Y EETH o/ £ 3 TWEARMmL: LH %
X5 ORERTHEL R TH S, Sk 1 ~5 HT
{£13.94ng/ml serum, 29~33H ©{%6.90ng/ml serum,

40~44H T1113.60ng/ml serum & b hIEARIERHARAS
i LH L [FRKMEE 2R L7, —HIEERF 2 815 %
KB LH X5 oA ClET 5 L% 4, 8D
10 < P T1%:296.25~517.86 ng/ml serum, HEIRHIT
{3632.71ng/ml serum, F{AH] T 246.25~277.00ng/ml
serum & EfEZ AL,

BIT ()
100
_hCG-0
\W}
LER 807
50 hLH-o
o1 05 10 50 10 50 100 500

ng hormone / tube
9 #i hLH-a subunit 3% (1 : 10000) o
B Bl
hLH-a subunit & ® Kt #100% & 4 %
Y LER 907 & o8 BEFH T 1.119%

[% 9 121X HT hLH-a subunit Lo %54k 2= L 72,
#t hLH-a subunit ffijf & hLH-a subunit ® 5K %
100% &+ % & LER 907 %i%1.11%, hLH-B subunit
L1013 0.33 %D R G# & 7x L, hCG-B snbunit &%
F LA ERXMER IR &7 /272, hLH-B subunit & [A
Rl BN LH 2 hLH-a subunit ¢ radio-
immunoassay |Z CHITE L 7-#ERiL %5 0m 4z 6 ~
4038 D 5 i O EGEITATARAIN: (IEUE 6 ~1538) Tl
23.45~26.98ng/ml serum, #HEHH (ALAR16~303H)
T1318.46~20.70ng/m] serum, FREETLY: (AE4E31~40
) Tix16.87~21.50ng/ml serum T D7z,
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#5 t MEER (FEIE6 ~40#) icR T 5
3% hLH-a subunit ®%Z#)

weeks of No. of serum hLH-o levels

pregnancy Samples mean ¢ SE. (ng/ml serum)
6 ~10 9 26.98 £1.30

11 ~15 10 23.45 £1.48

16 ~ 20 8 20.70 + 0.87

21 = 25 10 20.26 £1.00

26 ~ 30 10 18.46 +1.39

31~ 35 10 21.50 £ 1.45

36 ~ 40 11 16.87 + 1.95

Rat LH (NIAMDD-Rat LH-RP-1)
ng./ml serum

200
T mean+ S.D.

T () No. animals

)
( "\V/ \
@ )( V

7

1004 (5)

o
7y @ (4)

......

4 5 6 7 6 9 101 1213 14 15 16 17 18 19 20 21 22 23

Day of Pregnancy

K10 S v MEREE F IS T 5% O radio-
immunoassay I X % ifii% rLH o @)iE.
BEMEEC—73Abhiv

Rat LH-0
n.g./ml serum

2014
T mean+SD

() No. animals

I ) L] J
(5) " (5)\\7/(4) @\E, (L/t'v) (I)/(“ s = “) u.)

456 7 8 9 101 1213 14 15 16 17 18 19 20 21 22 23
Day of Pregnancy
K11 F v MEBEFAICE T S radioimmuno-
assay |2 X % 1i% rLH-B subunit © )
RS RBEECFEHALEMEAL AL
‘(‘
2) rLH, rLH-$ subunit
[H101x T v MEEEFMZ IC B 1T @D rLH @
radioimmunoassay 12 X 2HEEEZ R~ L7z Fik4 HE
XV Sfic e 248 % B U RIERE SIS 30~160ng/

FEREE O T E AR

ARESE 26 % 1 %5
ngiLH-B/ml
161 r—I-, Mean +S.E.
154
( ) No. of Samples

0 30 0 30 0 30 o 30
Day 4 Day 8 Day 17 Day 20

before and after LH-RF i.v.

K12 J v MEEETFAMICE T B LH-RF &
% o rLH-8 subunit ® E&-.
(AFRT— Bk, ART#305 #%—BAE)
TIRBEICERHZIMHEHEA LD B

ml serum Tdh o7z, —J, I RZE o B tLH-B
ok BMEMERL
7o, BIEME X FEARE AL 8 ~1lng/ml serum T
HY, WELVEEL -7 BRGS0k K12
ICRIEERPEOEE A HE, 8 B BB X UMRIRE O
HRITHH, 200 HD 4D T » MERET Vic LH-RF
& RIS L, #5810 rLH-8 subunit ORIEMEZ B
R, BHAE304 B0 MIE 2 BECR Lz, EEURETEOME
g4, S8HE®2HTIX LH-RF #&5%i1ci% 4.4~4.5
ng/ml serum @ rLH-8 subunit OFE 72 LF-5 3B®
LS, EEIEFEOER 17, 20 A AT 1.2ng/ml
serum O _LHEZRDICT EehoTe.

z =B

JEIRN O F EABEEIC >V T, ETIE T IEERHHZ D
IEIROHMER R X N EHICHES Y FIRETH D L i &
nTnBHia, Mz 38\ UL BRI L3 o i fes D T ZEfA
W o) Little (1958)19 Hic L hadhTnd
51 XAVTIEIRGEIC AL L C T A Z A L
LRI U RIS 2 1T L, & 51 cortisone, thyroid,
pitressin & MiFE L >4 36 Wi ToriFE L, AN
EELBEL TV A D OBSE LT IA D ERE
Fr e TIERSB AT AT LD BB TR AN T & AR
FTELDLEbRE. —HRAEVRBEIC B W TR
4 Closset (1975)®, Hagen (1975)7:8, Vaitukaitis
(1972)1 iz k»>T hLH B X U hCG @ a B 1 U
B subunit D4yE,

subunit ¢ radioimmunoassay |

radioimmunoassay @ BHIENMT b
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haicnwkb, b MEERO hLH 838X hCG &R
HICET 5 Z L3 ATRE L 7207z, ABFFETIZ hLH-8

subunit 3 X ' « subunit @ {3k % Greenwood

(1963) % &, D—if 8 % JAvy, Chloramine T i€ X )
HREES — FR L, ZOBOSRFHERFLIEZ S
15~30RMoMicAEEE®#AE L. ZoZ ik hLH-g

subunit @ iodination 23@f ¢ hLH ¢ iodination

T, XVHESZERINSGZLEZREKTS £k
A NVE D subunit 5 Loeber (1978)19 5 D #4412 F5HH
ENTWBRE, K, pH ZEEEZITRLTLAR
RERLOTHBILEEMTE b0 LBbh s, i
Zeofi hLH-8 subunit fiifid 1 : 10000 2 78R LfEH
L7z, A¥ifk &> gonadotropin & DR IEHR % 7»
% L hCG-8 subunit & ORXXUSHE 2 EL, T i
Vandalem (1975)1®, Hagen (1975)® 5Dt & 4 —
L7z, ¥ LH-B subunit Ifi{F & #EED hCG Lo
#HAREOZE(LTIE hCG 51U PLEDEEE TRt
IZEL 7= @ T, LBEORIE TIEeREE ot hLH-8

subunit fiFic hCG 51U #WILE E7Ehifke LT
R L. &5IcAN7ETikyl hLH-8 subunit MiiFic
hCG 51U #WgINE # 7=8ufiif & hCG FEFRM OB
W2 o& M, b MERR O BEREnE LH % #E
T2z L bR-Be. hCG I2H 61U KIES ¥ 73l
% Hv 2R T hCG P o JildE Ric
R LH ofiEEr ARz r Lz, Zhid hCG
Z RN E E T AR WHLILE TR &R P AR FEET 5
hCG MHEFMICTH L TWEZ L& BT AL DL
B b, Hagen (1975)7%:®, Thorell (1976)1 5 d &
NEEERR (2 8B1F % KiEfLf e hLH-8 subunit @ ra-

dioimmunoassay OFER & —F L /2P, »> Ashi-

taka (1974)10, 4% (1975) 12, Dattatreyamurty

(1975)® 5 o b MEYERFIC B 17 5 hCG-B subunit @
radioimmunoassay {2 X %5 hCG DOBjfE & ABFZE O
hLH-8 subunit OBJEEIIFHERI # /8 &2 hofz. £oAK
Wiz 3813 % FELERE o JUEMIC e~ i ER D hLH-8

subunit OPEMAEREICEKMETH 2H1 5, b MER
RRCRW TR E < I FREARZEOHAET hCG,
# D steroid hormone 7¢ ¥ OEEE Z Tl ST
2b0LBbhd. FegWtho o hLH-8 sub-

unit (ZIEMER L FAFEELZ R L, Sk bEEICbe)
T®EARTEED gonadotropin & <1z LH D43 ihh3 il
ENTWEHENHZRE v 2. —J7 Parlow (1975)195
Iz X VRl <7z hLH-a subunit (254 250k % A
T gonadotropin L DX HEMFI LI & 2 A
hCG-B subunit r130.1~100ng TiXiZ & A KX
TR & ¥ Hagen (1975)200 ¢ sk b 4 —B; Uiz, A%

B oA B #%

(29) 29

IZBWTix hLH-8 subunit (ki L T hLH-a sub-
unit OPEMETEREYME BUEHEL R L. Zh
WEERF O hCG &b THIEE TH Y EitndE
TXYDEEITSL ML THERCERALZL D LED
na.

$£77 v MEEEFVICEW T TEAD LH HiLiE
# o rLH ¢ radioimmunoassay RICHBEL, KR
D rLH-B subunit @ radioimmunoassay %%
W5 EZOMERMEIEEZ R LD, EiEeF L B CHE
WRETH oM. ZHUET v b TEERTIEX D EERD
LH oW fThbh TnaZ LERT 0t Ebhs.
Madhwa Raj (1971)20 5 12 X 9 7 » b G T EEME
LH 2MEIRDHER:C luteotropic factor @ 124+ LT
HEABREODHZ L EHELTEY, v MFEEME
LH (34U ORE TRKE T H 2 B3 EIRE #Ef T %
luteotropic factor M 1 D& L TEHL TWBZ 439
P biva, —F b MeBWTIR EIRERBEEN L D
hCG Wb &sh, HREROREAKEL TEE LH Lo
B RHAD S LD { A, b MEREO T RETE
RECIX T RAMESIMHIE b TV 2 bbb 6T,
Reyes (1976)22 51X b b iFiRFF icB8WT LH-RF #&
fif L hLH-8 subunit O&EHIM O LA %#58%, Nakano
(1974)22 %1% FSH b+ ik LRAEZFD TS, Wi
AT LTh b b OBERIEIRN I TEEHZEDS LH 2
we LH HWFHEMET LTWS Z L& Rt 55
RrBonsd AWETIET v MERE TV RS}
THEHREIC I~ LH-RF A% rLH- subunit @ L5-
BHOTENTHORI EnD, 7 v MERET/VTIIER
HREL Y & L AP FRETHESIH S h Tns 2
ERBE SR

=

i

1. hLH-8 subunit ¢ radioimmunoassay (Z 5 \»
THUHE 2 — FOEER, Uik oMl - Rk, J0E e
&AL, hCG DT & 51T A\ JIERORHFRES
gGkh

2. LEWEREH Ve MEERE, JEER © T ERE
LH #HE L7l 25, HIRRRIC BT 5 HEME TR
ICHA_REEREEEZRL, b MERERC BT 5 T EER]
BEOAEILER 6 EUE Tl L Tw 5 2 LAV
L7z,

3. radioimmunoassay (Z33\ T hLH-a subunit T
i hCG DRIEZHTHE 5 ), b MERRFOHEHEE
hLH-8 subunit (b _EEH R LT

4. 7 v MERETFVIZBWT rLH-8 subunit # H
WIER T M MIRRIFRIER T ®iF LH 05z R
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T MEMEE R L 7z,

5. HETHBMET (LH-RF) iIc X 5[RETADE
fr J28R X T IARRTETERATE X D & L AR <
ME S TWEZ LIRS .

ez ichblc) HARE T HEE, HMEE-o K
FHEASIRZICEELIBEE2E LET. ¥ - HIRHEE
W7 EAGERTN IR OB EED L ET. AR
{2 B 9 TR eSS 2 8 11 AR S K
UppR 2 H R, BERRKEBAWRBEER AL DR RE
B VBRI LES. SbEHFVE L OEHE
2o k@ NIAMDD B X O E-Hifk 28t Ta v
LeHBEREEREEELCESH LT, AR
— B ZZE AR P TR GE T A R R BB R &l L o7z 2
EAELET. (b KRS0 BSITH2 Bahkesy
i<, HO2M AANSWEXRES X U H24E 3 A
EHASBAIITRE LK)
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Study on anterior-pituitary function
during pregnancy by radioimmuno-
assay of LH-a, /8 subunits

Tsuneo Yokokura

Department of Obstetrics and Gynecology
School of Medicine, Keio University

To investigate the anterior-pituitary function
during pregnancy, several approaches were made
by measuring blood levels of hLH-3 subunit
(hLH-B), hLH-a subunit (hLH-«), rLH and rLH-p
subunit (rfLH-p). The immunological affinity of
hLH-§ antiserum was 7.9 % with hCG-§ 3.4 %

oA

18

it ¢ 3L ) 8l

with hLH-« and 0.41 % with LER907 as com-
pared to 100 9% with hLH-. In subsequent hLH-#
assay 51U of hCG was added to each reaction
tube in order to diminish potential cross-reacti-
vity of antiserum to hCG. Serum hLH-§ levels
in normal pregnancy through 6 to 40 weeks in
128 women were between 9.82 to 14.55ng/ml
serum when absorbed antiserum by hCG was
employed. There was no significant peaks in
these periods. The hLH-3 levels, in contrast,
were between 370.00 to 902.00 ng/ml serum by
the assay with non-absorbed antiserum. Serum
hLH-3 concentrations through 1 to 40 days in
postpartum were between 6.90 to 13.94ng/ml
serum. Serum hLH-§ values in women with 28
days menstrual cycle were between 246.25 to
632.71 ng/ml serum, indicating that hLH-3 levels
were significantly decreased through pregnancy
and postpartum as compared to the values from
non-pregnant women.

The cross-reactivity of anti hLH-a serum was
1.11% with LER907, 0.33% with hLH-§ and not
reacted with hCG-§ at the dose of 0.1 to 100 ng
as compared to 100 9% with hLH-a. Serum hLH-«
levels in normal pregnancy were between 16.87
to 26.98 ng/ml serum.

Serum rLH levels in the intact pregnant rats
from Day 4 to parturition were between 30 to
160 ng/ml serum. Serum rLH-§ concentration
measured by specific rfLH-3 assay in the intact
pregnant rats were between 8 to 11 ng/ml serum.
The increases of rLH-8 per ml serum were 4.4
to 4.5ng on Day 4 and 8 after intravenous ad-
ministration of 1.0 g of synthetic LH-RF. In
contrast only slight responsiveness to the hor-
mone was observed on Day 17 and 20 in these
animals.

The data suggest that the anterior-pituitary
function in terms of LH secretions is depressed
during pregnancy and puerperium in both women
and rats.

(24 - WIFN544:9 H26H)
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Diagnostic Significance of Prolactin Assay in Amenorrheic
Patients without Subjectively Complaining

of Galactorrhea
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Koji KOIKE Toshihiro AONO
wom R M A" Wl —
Takenori SHIOJI  Keiichi KURACHI

Department of Obstetrics and Gynecology, Osaka
University, Medical School, Osaka, Japan

FLHHRH # TR L + 2 KRB REOZE « TRRIC L S CHEBRB SN T OA S L/ T v fick b7 m
775 v (PRL) OMEIBHHDOLOLARS>T WS, SRk FHLHRH 2L LS50 ARRE 4]
2w PRL & #IE L, PEIRREERIC S 58 PRL MGEDRKEE -, K - T EF - I RBGE
BEEFNC BT 5 A7 ) == 7L LTo PRL JIEDLENEIC S W THRET L7, MR EAIRAE 16 41,
Kallmann SEWRE 2 4], Sheehan JEMHEE 6 41, ZEENIINNL (PCO) JEMERE314, Turner FEBERE7 Hlic B\
TikifnH PRL fEXERGEHICH Y, RRMARE19FH 1 #licE PRL MUELFE W S 417, — 5 AU kil
B <, FLHBHE & ERF L LA Witk AR E 207418k (8.7 %) iow PRL MUENSFR shic. %
D5 BRI 2 B AR CIE634R 1041 (15.9%) (2 PRL MAEHFE® Hat, ff LH 23IEH fEH &R
FRHCIEETHIP1LH] (19.3%) i PRL MUEAED bhvic. —HHEREMERFBBICH LTI v I 7= &
Jzid 7 v 2 7 = v —HCG $ERFTR > TWeds, 7 v 7= 0 SO RESS )4 10 4] (18.9 %) 12
PRL MfENRRE N7z, £7cfliHRHE 2 E8RE U Ok L7245 il PRL MEREEZHHELE LT, 4
DAY Y —=v TR EN-5 PRL MERFISHOIKEE Y kiit+ % &, %HE# < Chiari-Fro-
mmel FEGEREN8.9%% Kb A0k, A7V —=r /#Ecix, FTEEEEI50%, Argonz-del Castillo
IEMEREN83.3% % b T W=, PRL MAEx 5L 7263601 1 % R Teplicgkd 2 & 4 iR #38
ol

PAEOREAE 2D, EARBE BRI HICHIVABEORE £ & bic, & PRL MiEZ A7 Y —=>
FTBZENEE LW LN ML Dk

BERER PRL BEAME F BRGNS 0 S o A HeH o i

L 24t PRL ORERMED bO L A>TV S, L

EHEDFuT s 5 (PRL) OF A AL T v A I Ul £ THRAETHA L Tz PRL ORIA * v b
(RIA) OO 2k 9, PRLAEEBICHEEREE  E20% < kE NIH 56 #6% 5 5 TE fefon, #
EROTWBZ LWL AL Aok, LHRHERARE  ETE 503 MOMERICRLN, K< A S
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T, FAETH PRL
DB TOEALD

HETIRIZESDTW x0T,
o RIA v FPBRRFEEH, -
W Lo>2b b

B £ Tl %&ﬁmﬂﬂﬁﬂﬁﬁkkﬁém¢Pm,
OFHER X O PRL & =5 F bw v & BRI
WTH, 1EEFLNCEINTE Y. SR~ 1T it
Wz LR LS o ARRFEFICBWTE—-F Y
FTAY =TIV REEZ T Fy FEHWT

fiEh PRL &l L, $EURRsERIC 5w 5\ PRL
FEDPHEE w i, T RIS 12 B 1 5
27 ) —=27 L LT o PRL JIED LEME BT L
7.

MEMRE L UVHE

1. PRL A7 Y —= 7 Ox%

AR A B A IEREL6], Kallmann JEMERE 2 4], Sh-
eechan JEMRE6 #l, ZHENIINE (PCO) FEMERE 31 4,
FLRPAROELOF], Turner JEERE 7 HEEL, HK T

(R « JIERAERIC X 5PN EFI8LF O Ml PRL o
E%ﬁw@z@mtxﬁ&%ﬁ di 5 PRL fLAED
R R T, B4 ERG L Uiz PCO SEMRRE L 115
1BEARCTs v 7 Vi RIEET, @i LH 3%
2 EET FSH NIERE ©, b 5 NS I
PCO R ¥ — v 3 Efl L EFH L 7

F 7z LR AR R, SLHRE R EFRE Liewn,

16~ A15% DO B RENESE B AE 207 fl & b & L Ciin
t PRL O RS WMEEZHIE Lc. & UCHRRBMEHARK L
BEREAR, HHVIIE1IEMARLE2ERARICY
7T PRL D HBHE 2 RFT L. S bIicRA
SEEBAFIC L 7 v 2 72 VRO v I 7 = »—HCG
BRIV, 7 r 3 7= VIR X AP0 AE L
PRL i D FHEE & DR ERTIL /2.

WFMHRE 2 EAF & L COkBEL 72 4560 PRL
MEEEEHBLLT, ARINDZZ ) —=FICTHR
&Nz PRL fUiERE ORFRIKE X OFLHHRHRE 2
BERRET U7z,

2. FUEVHIERE

MmiEho LH & FSH B s A Lz 2 Hifk
R AWS RIA THIELRZY. 74 EoMmH PRL
DAYV —= v SR E—F AT 1Y b—THEF X
VAR R, v T2 Frie b [H—] AV
7o, feRASEOEARECHT S A7 Y —= v STk
-7T,PRL RIA % v Mzxbt % 3ROt 2z, £7
B AR B E B+ S Aodif PRL & 2 5001E L,
EFE A ED 7.

1) FaZrF 0l RIA X v kOt

it - FEF o B - A

(33 33

(Standard) (Serum sample) (Non-specific binding)

Buffer 500;11 Buffer 500,111

Standard PRL 1001 [Sample 100;1/

RLmIlDO;xl
| | \~

‘'
\ﬁﬁsmm 10041 Buffer 10041
I

incubate for 3days at4’C

i '
Second antibody 1001
| i '

incubate for 18 hrs at 4C

| |
centrifuge for 30min at 2000G
| | |

Precipitate
b
count radioactivity

# N
B-N, . B-N \\,
Bo—N ) Bo—N#) 1

Standard curve Data reading

|41 Radioimmunoassay procedure for
prolactin

B-N/Bo-N (%)
100 -

90 -
80
70
60 -
50 -
40 -
30+

20

0 L 1 L I 1 L 1 I
1.56 3.125 6.2512.5 25 50 100 200

Prolactin concentration (ng/ml)

% 2 Standard curve for prolactin

7w s FrEy b =] 2 Y - b
PRL # HW/oRERER, AmELRGE, Btk >»

I VT,

THE Lz, R BREBEORIM XX LICR LzilY T
b5,
1) YRR

AK¥ v M Lo THSIVAEHEIHRO SEEE & R
SRR 21 LTz, 1.56~200ng/ml DT BT 7
At B Hh, bRl EiX1.56ng/ml TH o7z
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i) AINENREER

PRL HEED Sy T3 Mk AfLigic 12.5, 25, 50
ng/ml @ PRL ML, & o ERRE#HSZ. 20
R EINERILES97.34+10.9% L IEEHET R & iE
Bl

iii)  EH

[fl—3% v N T 10 [\IE L CERIERN © ZRRE
(C.V.) 1310.5%, F2fHOY 7 iz->nT6 (A
HE LiclE Mo BRE T e 2h11.1% 8 L U11.6
% Thol.

2)  IEW AR oM PRL i

R ARESE R T 5N S Fla x4 & U CIRkuiY,
PEURH, PR BRRE O &R zh F T 5
3 Aflic 7z b FEAZERERE C BRI L, 1P PRL fE % H

AHRHEEFRELAVEARBATCRBY 2@ 7w 77 F VMLkE

H R4

UG SRR R 7o, £ ORI IRE10.5
+2.0ng/ml, PEIPHI10.0+2.2ng/ml, #A#I11.9+2.3
ng/ml THol. F 7o £PEME © FEH5fEIX 10.8+1.2
ng/ml THhHo7z.

25 % 1 3)

w R

L. [l - T - JRBGREAIC I 5/ PRL e
DI
M« PR « SRBLROBERIO SR EIC X B PEIIRE E]
i1 2% PRL MUAED SHEE & fRit U 7oA, mhtthfe
JBAIEREL6H], Kallmann SEWERE 2 4], Sheehan fE{E
6, PCO JEMEE31H], Turner FEMHE 7 Flic
TidfH PRL fIER &M 2~ L, 2<% PRL fufE
TR vl ot BIEPARAE 19 I 1 flici PRL

4 1 Incidence of hyperprolactinemia in various anovulatory conditions

Etiology

examined
Anorexia nervosa 16
Kallmann’s syndrome 2
Sheehan’s syndrome 6
PCO syndrome 31
Menopause praecox 19
Turner’s syndrome 7

Functional amenorrhea 207

No. of patients No. of patients with

Serum PRL

hyperprolactinemia ~ Mean+SD (ng/ml)

0 6.6+1.1
0 8.4+0.6
0 5.4+1.2
0 8.2+0.8
1 9.3+£2.1
0 6.6+1.7

18(8.7%)

# 2 Incidence of hyperprolactinemia in patients with functional
amenorrhea complaining of no galactorrhea

No. of patients

examined
Primary amenorrhea 21
Secondary amenorrhea 160
Am. 1° 88

Am,. 2° 63

No. of patients with (%)

hyperprolactinemia 49
0 0
16 10.0
6 6.8

10 15.9

# 3 Gonadotropin levels and incidence of hyperprolactinemia

Gonadotropin No. of patients
(mIU/ml) examined
L.H
>19.0 80
19.0~ 4.6 57
< 4.6 29
FSH
>14.0 35
14.0~ 6.4 43

< 6.4 58

No. of patients with %)
hyperprolactinemia e
4 5.0

11 19.3

3 10.3

11.4

9 123
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Response to clomiphene

examined hyperprolactinemia
Responders to clomiphene 31 1
Nonresponder to clomiphene 53 10

At - FEF - IR - BE

No. of patients  No. of patients with

# 4 Incidence of hyperprolactinemia and response to clomiphene

# 5 Etiological classification of hyperprolactinemic patients with amenorrhea

Etiology
Pituitary tumor
Argonz-del Castillo syndrome
Chiari-Frommel syndrome
Primary hypothyroidism
Due to drug
Others

Total
MR SNz AR LREBHOMmY PRL O
fExF 1IcR LK.

2. FEREMESE BREEIC BT 55 PRL ML O SHEE

LR & EFR & L2 WEERENE S A IR B E 207454118
#] (8.7%) iz PRL MUEMNFER Shic. Z0HBJE
Rl AR T2 Ol TH H DI L, RS
2 e HREET I3 636106 (15.9%) & 7 PRL MfEA
BRIZER SN (F2).

Frofud =5 K bow oo S E L PRL ffE
DK L OMGEERF T 5 L, it LH 2N IEF &
SRTRRCSTHEITP L] (19.3%) L @EWMERFD & 6 A 7
25, M FSH & ORNICTAHBRMRS 72 b M de bl
(&3).

—FERFYNC, 737 RO/ weI Ty
HCG #Ex1T72vy, 7 r 37 VIRRICHT Dt &
# PRL MEDHEE L OBRERFT 5L, 717
ANCPUET RT3 141 (3.2%) LIEETH 5
DL, 7m 7= VCERIEORTIE 53 #iH 10 f
(18.9%) tEEicr PRL MUEARR Sz (F4).

3. PRL 27V —=v7izTHRsh5%E PRL i

KE B DR O I

LR 2 2R E UTOREBE L 72456 0 PRL fiES
FEERRE LTGRO PRL MUE % 77 3 HEREM: I BRRE
F DIFE B X ORI R O BEEIC S W T R E L 72
WAL IRHE 2 237 & T 582 B W Tk Chiari-Fr-
ommel FEMREN 48.9 % & KioE T W 5 O Tkt
L, A2V —= e TR ENRIBIZB T T EE
5 72350%, Argonz-del Castillo JEMEREN33.3% L %
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(+)

=
(£) (=)

(4 )Easily spouting by expression ( +)Slightly oozed by expression

but not spontaneous

(+)Several drops by expression
+

(—)No lactation by expression

M 3 Grade of galactorrhea observed in
hyperprolactinemia
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Diagnostic significance of prolactin
assay in amenorrheic patients with-
out subjectively complaining
of galactorrhea

Koji Koike, Toshihiro Aono,
Takenori Shioji and Keiichi Kurachi

Department of Obstetrics and Gynecology,
Osaka University, Medical School,
Osaka, Japan

In order to study the incidence rate of hyper-
prolactinemia, serum prolactin (PRL) level was
assayed in 288 patients with amenorrhea, of
whom, 81 cases had known etiology in the hypo-
thalamus, pituitary or ovarian system and remain-
ing 207 cases had no known causal factors. All
of the patients had not subjectively complained
of galactorrhea.

Hyperprolactinemia was not found in any pa-
tients with anorexia nervosa, Kallmann’s syn-
drome, Sheehan’s syndrome, polycystic ovary
syndrome and Turner’s syndrome. Whereas, one
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out of 19 patients with menopause praecox had
raised PRL levels. Eighteen hyperprolactinemic
women were discovered by screening test in 207
patients with functional amenorrhea. By breast
expression, galactorrhea was confirmed in 62 out
of 63 women. Hyperprolactinemia was found in

relatively high rate especially in patients with
secondary amenorrhea who did not respond to
progestogen administration, and patients who
failed to show ovulation by clomiphene treat-
ment. Study on the etiologic factor of hyper-

FLIRINE LT LA CHARBE BT 567 n 57 5 il A RERE

prolactinemia revealed high incidence of pituitary
adenoma in patients with functional amenorrhea.
On the other hand, Chiari-Frommel’s syndrome
was found to be the main factor among 45 pa-
tients who subjectively complained of galactor-
rhea.

From the present results, it is suggested that
both breast examination and PRL screening are
indispensable for the diagnosis of the etiologic
factors in amenorrheic patients.
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STUDIES ON STRUCTURAL COMPOSITION
OF THE HUMAN CERVIX UTERI

PART 1. STRUCTURAL COMPOSITION OF THE HUMAN
CERVIX UTERI IN NONPREGNANCY

PART 2. STRUCTURAL COMPOSITION OF THE HUMAN
CERVIX UTERI DURING PREGNANCY

Masami NAKANISHI
Department of Obstetrics and Gynecology, Aichi Medical University

Abstract: The cervical structural composition was investigated histologically by use
of Hansen’s modified stain method and histoplaniometric procedure from the sexually
mature nonpregnant women, the normal pregnant women and the cervical incompetent

patients.

There were little individual variation of structural component in the nonpregnant
cervix. In the nonpregnant cervix the value of collagen content was significantly
dominant than that of muscle content, which decreased from the upper portion of the
cervix downward. The differences of structural component were not significant between
the anterior wall, the lateral wall and the posterior wall. The middle-anterior was
nearly similar to the mean value of all portions in the cervix.

The value of muscle in the cervix during early pregnancy was greater than in the
nonpregnant group. Conversely, collagen content was less than that of the nonpregnant
group. The pregnant cervix near term contained more other contents than that of
the first trimester. Changes of collagen fiber in early pregnancy and changes of
ground substances near term seem to be concerned with ripening of the cervix.

In all study groups the highest percentage of muscle of the cervix was obtained
from the incompetent cervix. These findings suggest that disproportion of structural
composition of the cervix may be a factor in production of cervical incompetency.

Introduction

It is well-known that the human cervix
uteri is rigid, but during pregnancy it must
retain the conceptus in the uterine cavity
and near term it may become softer and
shorter, beginning labor the cervical canal
can be dilated to 10 cm in diameter without
injury. These specific actions of the cervix
uteri have been interesting for obstetricians,
but little has been known about the mecha-
nism of alterations of the cervical structural
composition. Danfoth and coworkers"* have
attempted to show that the human cervix
uteri is composed mainly of fibrous connec-

tive tissue containing little muscle. There-
fore it seems clear that dynamic changes in
the cervix during pregnancy and in labor
are based on changes of the structures of
the cervix, especially on those of the con-
nective tissue. On the other hand, it is fact
that the sphincter like activity of the cervix
has been observed by use of balloons®, radio-
graphies” or cervical insufflation method®.
Most investigations of the structure of the
cervix have depended upon histological and
histochemical methods. Recently chemical
studies have been made especially for the
connective tissue in the cervix.

The purpose of the present studies is to
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estimate histologically the structural compo-
sition of the nonpregnant cervix (Part 1.),
and the pregnant cervix, further to compare
the structure of normal pregnant cervix with
that of the clinically
(Part 2.).

incompetent cervix

Part 1. Structural Composition of the
Human Cervix Uteri in Non-

pregnancy
Materials and Methods

The materials were obtained from the cer-
vix uteri of six patients who had undergone
total hysterectomy.
tion were leiomyoma of the corpus uteri with-
out abnormalities in the cervix. The patients

The reasons for opera-

were sexually mature nonpregnant women

Table 1 Proportions of structural composition in the cervix

Structural composition of cervix uteri
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and aged 29 to 42 years. The clinical details
of the subjects in this study are shown in
Table 1.

Immediately after hysterectomy the cervix
was amputated as far as the internal os and
Each cervix
was then divided into 9 portions, namely,
the upper portion, the middle portion and
lower portion of the anterior wall, posterior
wall and left lateral wall of the cervix
(Fig. 1).

Then all cervical tissues were fixed im-
mediately in 109% formalin solution for 48
hours or more, and paraffin blocks were pre-
pared, from which sections of 5z thickness
were cut. After deparaffinisation and dehy-
dration, all specimens were stained by Han-
sen’s modified method (haematoxy-picro-fuch-
sin method).

the endocervix was excised.

No. of case 1 2 3 ‘
Age 42 40 38
Gravida-para 5-2 2-1 3-2
Structural
composition
Muscle (%) 4.8 3.7 5.0
Collagen (%) 74.8 76.1 79.2
Blood vessels (%) 11.8 16.3 11.7

Others (%) 8.6 3.9 4.1

Cervix

Fig. 1 Portions of the cervix uteri
L : Lower portion of the cervix
M: Middle portion of the cervix
U : Upper portion of the cervix

4 5 6 Mean+s.d.
41 29 38 38
5-2 5-2 3-3
5.6 7.1 4.1 {530 = =0 IR
74.6 75.9 80.1 77.0+2.3
12.1 11.7 11.0 12.4+1.9
7.7 4.5 4.8 5,8+£2.0

Fig. 2 Determination of percentage of muscle
content with the integration ocular.
The highest possible number of ‘‘hits”’
is 25. With 10 ‘““hits >’ there is a mus-
cle content of 40 9%.
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The distribution of the tissue components
was determined by use of a Zeiss integrating
eyepiece® ™, which replaced one of the eye-
piece of a standard microscope. This device
is etched with 25 intersecting crosshair (Fig.
2).  This method serves to determine the
volume percentage of the stained components.
To each of the grid squares, the muscle cells
which happen to lie beneath are apportioned
as ‘“hits”’. Percentage composition can be
determined by dividing the total ‘hits”
scored for the each stained tissue element
by the total 25 ““hits” scored.

M. Nakanishi

(41) 41

mean value of 5.1%, and the value of col-
lagen varied between 74.6 and 80.1%, with
an average of 77.0%, blood vessels had a
mean value of 12.49% (range 11.0~16.3%)
and, others had a mean value of 5.8 % (range
3.9~8.6%) (Table 1).

The lower portion of the cervix seemed
to contain less muscle than the middle por-
tion and the upper portion of the cervix,
then the muscle content of the cervix in-
creased from the lower part upward, whereas
the value for collagen of the upper portion
were lower than those of the lower portion

are found in (Table 2). The value of blood vessels and

others seemed to show a small difference

For example, if 10 “‘hits”
a field, the percentage proportion of the
muscle in each field is 40 per cent (10/25)
(Fig. 2). In this study a magnification of
X400 was found to be convenient, and suc-
cessive 30 fields of a tissue section analyzed
were examined. The total for the 9 portions
of one cervix uteri provided 6750 grid read-

Table 2 Proportions of structural composi-
tion in the lower, middle, and up-
per portion

e T \

Portion in

the cervix

ings (25X 30%9). S | Lower | Middle | Upper Mefxsl'd
composition
Results Muscle (%) | 0.2 | 4.3 10.6 | 5.1+1.2
Collagen (%) | 81.4 77.6 71.9 {(*7.0+2.:3
The each structural composition, namely Blood vessels )
muscle, collagen, blood vessels and others (%) 12.3 13.3 11.7 12.4x1.9
was colored clearly by the Hansen’s modified Others (%) 6.0 5.4

5.8 | 5.8+2.0

stain method, to be well distinguished.

The results for the different subjects by
use of the integrating eyepiece are summa-
rized in Table 1. Percentage of structural
compositions in the different portions of the
cervix is recorded in Table 2. and 3. No

Table 3 Proportions of structural composi-
tion in the anterior, lateral, and
posterior portion

Portion in

- A the cervix Ante- Poste-
significant differences of the percentage of % l rior Lateral | rior Mean +s.d.
tructura
s!:ructurfil content were detected bet'.we.en tk}e shpea e
six patients, and a standard deviation in = S =l e L =
each mean of percentage of structural con- Muscle (%) 4.6 4.5 | 55  5.1%1.2
tent was smaller than 2.3% (Table 1). Collagen(%) ' 77.4 = 76.9 | 76.0 | 77.0+2.3
. The value of each structural composition Blood veS(S;l)Si 11.9 | 12.6 ; 12.0 | 12.4+1.9
in the cervix was as follows: The value of = f |
. ‘
muscle ranged from 3.7 to 7.1%, with a »Othersﬁ( A’V)_ e el ) BN | S
Table 4 Proportions of structural composition in the middle-anterior portion
No. of case | 1 2 ‘ 3 | 4 ‘ 5 6 i Mean=+s.d.
Structural composition | ‘ | ‘
Muscle (%) 6.4 3.7 1.8 | 56 | 74 | 178 5.4+2.3
Collagen (%) 74.5 77.4 | 8.7 | 746 | 76.8 l 77.0 | 77.2%3.0
Blood vessels (%) 11.6 13.9 12.2 13.4 ‘ 11.8 | 11.7 | 12.4=*1.0
Others (%) | 4.9 6.4 ‘ 3.6 x 5.0+2.1
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between the lower, the middle and the up-
per portion of the cervix.

The results for the anterior wall, the left
lateral wall and the posterior wall were near-
ly similar (Table 3). The value of each
structure in middle anterior portion coincided
closely with the mean of all portion in the
cervix (Table 4). Therefore the value of the
middle anterior portion of the cervix was
adopted as representative value for each pa-
tient in Part 2. of this study.

Discussion

The Hansen's modified stain method
emploied in our studies could distinguish
collagen fibers from muscle fibers more in-
tensely than the Van Gieson method. The
distribution of muscle, collagen, blood vessels
and others in the cervix uteri was determined
by use of an integrating eyepiece, which con-
forms to the standardized point count method
of quantitative morphologic analysis®. and its
reliability may be increased by scanning a
larger area of the section in the field.

In our investigation the human cervix con-
tained small amount of muscle component
but a rich content of collagen element. This
finding conformed to those of Danforth®?’,
Buckingham®’, Schwalm”, and others®: %1112,
No signifcant differences in the mean pro-
portion of structural composition were found
between each of the cervix. On the basis of
our investigation it is reasonable to presume
that the muscle content of the cervix de-
creases gradually by aging. This findings
are essentially similar to those of Schwalm”
who reported that the menopausal uterine
cervix contained appreciably less muscle than
those of the cervix in the period of sexual
maturity. The proportions of structural com-
position in the anterior wall, the lateral wall
and the posterior wall of the cervix were
almost the same pattern in all six cases. This
is agreement with Schwalm’s™ report, which
further showed that the difference was not
significant between the inner layer and the
outer layer in the cervix.

The upper portion of the cervix seemed
to contain more muscle (10.69%) than that
of the middle (4.3%) and that of the lower
(0.2%). The each value is smaller than that

Structural composition of cervix uteri
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in Duane’s'" report, but its decrease of mus-
cle content from the upper to the lower
portion of the cervix shows same tendency.
Therefore these facts suggest that function
of muscle element in the upper portion, es-
pecially internal os, can not be ignored, but
alteration of collagen seems to have implica-
tions of considerable for cervical functions
during pregnancy and in labor.

The author will attempt to report in Part
2. the investigations made on the cervix
during pregnancy by technique similar to
those adopted here, and the author deter-
mined to select the critical zone of the mid-
dle-anterior portion of the cervix, because
the percentage of structural component in
this portion was shown very similar to the
average of all portions in the cervix and it
was easy to obtain such tissue from the cer-

vix at operation.

Summary

The cervical structural compositions were
investigated histlogcally by use of Hansen's
modified stain method and histoplaniometric
procedure from the sexually mature nonpreg-
nant women. This stain method could clea-
rly distinguish collagen fibers from muscle
fibers.

There were little individual variation in
proportion of cervical structural component.

In the cervix the value of collagen con-
tent was significantly dominant than that
of muscle content, which decreased from
the upper portion of the cervix downward.

The differences of structural component
were not significant between the anterior
wall, the lateral wall and the posterior wall.
The value for the middle-anterior portion
was nearly similar to the mean value of all
portions in the cervix.

Part 2. Structural Composition of the
Human Cervix Uteri During
Pregnancy

In our observations of Part 1. the nonpreg-
nant human uterine cervix was confirmed to
be composed predominantly of the connec-
tive tissue, mainly collagen fibers, with an
average of only about five percent smooth
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muscle.

The purpose of the present studies is to
estimate histologically the structural compo-
sition of the pregnant cervix uteri and to
compare the incompetent cervix with the
early pregnant or near term pregnant cervix.
The cervix uteri of 31 sexually mature non-
pregnant women were examined as control.

Materials and Methods

The materials were obtained from the
cervix uteri of 16 pregnant women who
ranged from 22 to 41 years of age. The 12
patients were near term, the two patients
were in the first trimester of normal preg-
nancy and the remaining two were in the
second trimester of pregnancy with clinical
cervical incompetency characterised by the
cervix being dilated more than 2c¢m without
any symptoms.

The two patients in the first trimester of
pregnancy were multipara, whose cervi-
cal tissues were removed after total hyste-
rectomy. The reasons for operation were
complication with leiomyoma of the corpus
uteri, and the middle-anterior portion in the
cervix was examined.

Six of the 12 patients near term were

M. Nakanishi
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multipara and the remaining six were nul-
lipara, of which five were nulligravida. The
materials near term were obtained from the
middle-anterior portion of the cervix at the
time of cesarean section.

The two patients with cervical incompe-
tency had undergone Shirodkar’s operation,
at the operation the cervical tissues were
taken from the middle-anterior wall.

Additionally the control materials were
obtained from the middle-anterior portion of
the cervix of 31 patients who had undergone
total hysterectomy, of which reasons were
leiomyoma of the corpus uteri without ab-
normalities in the cervix. The technics em-
ployed have been described in Part 1.

Results

The results and clinical details of the four
study groups are listed in Tables 5, 6, 7 and
8. In the control nonpregnant biopsies, the
percentage of muscle content varied from
1.3% to 11.09% with mean percent of 5.1.
The percentage of collagen content varied
from 69.7 % to 82.79%, with mean per cent
of 76.9. Blood vessels had a mean of 12.6 %
and others had a mean value of 5.3% (Ta-

ble 5).

Table 5 Proportions of structural composition in the four study groups

Structural composition No. of

| s Muscle(%) | Collagen (%) Blocx%g)essels ‘ Others (%)
Study groups ‘ Ease ‘ | Ja
Nonpregnant group (as control) =~ 31 ‘ 5.1.4+2.6 76.9+3.3 12614 | 5.83+1.4
| \
First trimester pregnant group 1 2 1 11.248.2 68.4+1.4 11.5+1.2 | 8.9+0.6
Near term group | 12 | 12.6+4.1 56.5+2.8 12.7+1.6 | 18.3+2.9
Cervical incompetent group ‘ 2 | 8.3+0.6

15.4+0.8

60.6x3.1 15:631.7

Table 6 Clinical details and proportions of structural composition of the first trimester

pregnant group
Clinical details

No. of Gravida Gesta- Dilatation

Proportions of structural composition (%)

el shion tional of cervical Laﬁ?lr Procedure Indication  Muscle Collagen V]zls(;(e)ils Others
weeks canal (cm)

1 5/3 8 0 {3 Msteresiony my""gﬁr;t' 8.6 69.5 12.5 9.4

2 3/3 15 0 {—y lypsteveniamy myo“éf)rgt' 13.1 67.6 10.8 8.5

Mean+s.d. 11.2+3.2 68.4+1.4 11.5+1.2 8.9+0.6
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Table 7 Clinical details and proportions of structural composition of the near term group

Proportions of structural composition (%)

Clinical details

.. Gesta- Dilatation
No. of Age Gravida tional of cervical Labor Proce- Indication Muscle Collagen Blood Others
case /Para pain dure vessels
weeks canal (cm)
32 0/0 41 1:56 — €8 F c.p.d. 10.6 56.3 12.0 211
y 30 3/1 36 2.0 — eis. placenta 6.3 58.0 14.9 20.9
previa
3 26 1/1 39 3.0 + c.s. c.p.d.
previous c.s. 13.3 56.9 15.1 14.7
4 31 2/1 39 4.0 — S ¢.p:ds 18.8 54.5 13.6 13.3
5] 25 0/0 42 3.0 + c.-8. c.p.d.
puram* 16.0 55.7 10.9 17.3
6 22 0/0 40 1.5 — c.s. c.p.d.
b.p.* 14.5 56.0 12.3 17.2
7 31 2/1 40 1.5 = G- 5. c.p.d. 9.0 54.6 18.2 23.2
8 o7 1/1 40 1.5 — s cpd.
previous c.s. 17.3 52.7 12.0 18.0
9 30 2/1 39 1.0 — c.s. c.p.d.
previous c.s. 8.3 62.7 10.4 18.7
10 24 0/0 39 0 == CS. c.p.d. 7.8 59.8 11.8 20.6
p.r.m.
11 23 0/0 42 1.0 = c.s. c.p.d. 14.0 58.0 12.0 16.0
12 25 1/0 40 1.5 =+ €.8. c.p.d. 15.6 53.6 13.6 178

Mean=+s.d. 12.6+4.1 56.5+2.8 12.7+1.6 18.3+2.9

* c.s. : cesarean section, p.r.m. : premature rupture of menbranes, b.p. : breech presentation,

Table 8 Clinical details and proportions of structural composition of the cervical incom-
petent group

Clinical details Proportions of structural composition (%))

Dilata-
Gravi- Gesta- tion of
No. of Age da tional cervical Labor Procedure Indication Muscle Collagen Bloocll Others
case - pain vessels
/Para weeks canal
(cm) , ,
1 41 2/0 25 2.0 — Shirodkar’s cervical 15.9 58.9 16.5 8.7
operation incompetency
2 30 3/0 21 3.0 — Shirodkar’s cervical
operation incompetency 14.8 63.2 14.2 7.8

Mean+s.d. 15.4+0.8 60.6+3.1 15.6+1.7 8.3+0.6

The value of each structural composition
in the first trimester pregnant group was as
follows (Table 6) : The muscle content (11.2
%) was greater than that of the control
group, and the the mean of collagen content
decreased to 68.4Y%,, and the blood vessels
element had a mean value of 11.5%, and
the other element had a mean value of
8.9%.

The results of the near term group were

as follows (Table 7): the muscle content

(12.6 %) was greater than that of the first
trimester pregnant group, and the mean
value of collagen content decreased markedly
to 56.5%, the blood vessels had a mean value
of 12.79% and the other element (18.3%)
rose to a level which is about four times
the control level. In the value of near term
group no significances were detected between
multipara and nullipara, but the mean value
of muscle content (15.9%) in three cases at
term when the cervical canal was dilated
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3cm or more increased more extremely than
in the nine cases (11.5%) whose cervical
canal was slightly dilated.

The value of the cervical incompetent
group was follows (Table 8): the highest
value of muscle in the four study groups
was obtained from this group (15.4%). The
mean value of collagen content (60.6 %) was
smaller than that of the first trimester preg-
nant group, and the blood vessels element
had a mean value of 15.6 %, and the other
content was 8.3%.

Discussion

In this study the proportion of structural
composition of the pregnant cervix uteri
were investigated histologically, and it was
observed that the pregnant cervix uteri con-
tained muscle content much more than in
nonpregnant cervix, conversely collagen ele-
ment in the pregnant cervix was less than
that of the nonpregnat cervix. The preg-
nant cervix had more other content than
in the control group. Such changes in pro-
portion of structural component of the cervix
during pregnancy were most remarkable at
term. This findings conformed to those of
Schwalm etal.”, Dubranszky!® and Strauss'?.

There exists a considerable literature on
the proportion of structural composition in
the cervix uteri, but little work has been
done to study on significance of cervical
muscle element which is less than collagen
content. In previous studies contractility of
the cervix was demonstrated by use of bol-
loons®, radiographies’ or in vitro and cer-
vical insuffulation®’. Ichizo® reported that
muscular resistence was called cervical spasm
and that sphincter-like activity of the cervix
was affected by administration of some drugs.
On the other hand, Danforth? claimed that
the contractile ability of the cervix was
negligible when compared with that of the
corpus. In our investigation muscle content
in the cervix increased during early preg-
nancy. This finding conformed with those
of Schwalm”. These results apparently in-
dicate that muscle fiber enlarges during early
pregnancy. Except other element, no signi-
ficant difference in the composition of the
cervix between the early pregnant group
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and the near term group was seen.

The structure and role of the connective
tissue in the cervix have been observed by
many investigators. In previous papers,
Danforth'® and Buckingham!*’ described that
the basic structure of the human cervix was
mainly the connective tissue, of which the
outstanding components was collagen.

Moreover their studies showed that during
pregnancy and prior to labor, the collagen
fibers appeared to be swollen and enlarged,
but the integrity of the fiber bundles was
not otherwise changed, and that the collagen
fibers post partum were smaller and very
highly branched, and they gave the impres-
sion of dissociation of the component fibrils
one from another. Uneki’® reported that
collagen fiber bundles of the cervix became
looser and separated more widely through
gestation in the rats. In our investigation
the percentage of collagen content decreased
from 77 % in nonpregnant cervix to 57 % in
near term. This finding was in agreement
with Harkness’s'®’ report described that total
volume of collagen increased as development
of pregnancy, but its concentration declined
because enlargement of cervical volume. It
is clear that the result is closely concerned
with dissociation of collagen fibers.

On the other hand, Danforth'® suggested
that the fundamental change in the connec-
tive tissue might concern the ground sub-
stance rather than the collagen itself. There-
fore he reported that ground substance mass
(evidenced by water concentrations) appeared
to increase significantly during pregnancy,
reaching a maximum at term and immedi-
ately ‘after deliverry. The ground substance
is composed of mucopolysaccharides, plasma
protein, noncollagenous protein, electrolyte
and water. By histochemical method, Kon-
do'” described that the value of acid mu-
copolysaccharides in women during pregnancy
was greater than in nonpregnant patients.
Nakaya!® investigated chemically that the
value of hyaluronic acid was higher in early
pregnancy and at term, then the value at
term was highest of all groups. In our his-
tological observation the ground substance
during pregnancy appeared to be other ele-
ment, which was higher than in nonpreg-
nant group and the highest value of other




46 ( 46)

content was obtained from near term group.

By the rate of S* uptake, Richard!®’ ob-
served that the rate of chondroitin sulfate
synthesis increased near term and he sug-
gested that alteration in the rate of chon-
droitin sulfate synthesis due to changes in
the progesterone-estrogen ratio may be in-
volved in the mechanism of cervical dila-
tation and effacement. It is accordingly
considered that the changes in collagen and
ground substance in the cervix uteri are
concerned with the cervical ripening during
pregnancy, and dilatation of the cervical
canal in labor.

It was expected that the proportion of
muscle content in the cervical incompetent
group might indicate an intermediate value
between that in the first trimester and that
near term, but contrary to expectation, the
proportion of muscle content in this group
increased mostly all the groups. In other
words, the value of collagen content decreased.

From this finding it appears that cervical
incompetency has an abnormal proportion of
structural composition of the cervix when
it happen to become soft and swellen and
dilate without any symptoms in the second
trimester. In previous paper, Buckingham?®
described histologically the collagen-muscle
ratio in clinically incompetent cervices, and
he reported that the percentage of muscle
in the cervical incompetent group was higher
than in the control group, but there were
some exceptions. Therefore, he suggested
that the lack of correlation of cervical struc-
ture might be a factor in production of cer-
vical incompetency. These findings seem to
well coincide with our observation. In case
report, Roddick’” pointed out that the mus-
cle tissue of the incompetent cervix was
abnormally abundant, and the connective
tissue was abnormally scanty, and this dis-
propotion was presumed to be the defect
which prevented the cervix from carrying
out its proper function. Danforth?’ has at-
tempted to classify the cervical incompetent
patient to three groups as follows :

The first group includes the cases in which
the cervix is mechanically injured, this group
conforms to opinion of Lash??.
group includes the cases in which there is

The second

no injury and the cervical contours are nor-

oy
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mal, but the structure is defective, it is so
called muscular cervix. In the third group
there is no prior injury and the structure is
normal, but the cervical barrier is rendered
incompetent by premature triggering of fac-
tors normally producing softening, effacement
and dilatability at term. Kondo'” observed
a remarkably high value of acid mucopolysac-
charides in the cervical incompetent group,
and suggested that acid mucopolysaccharides
might play important roles in the ripening
and dilatation of the cervix. In this series
the value of other content in the second
trimester with cervical incompetncy, being
concerned with value of ground substance was
nearly similar to that of the first trimeater.
Based on these findings the following esti-
mations are drawn : During early pregnancy
changes of collagen fiber occur very slowly
in the cervix, contrary ground substances
change acceleratively near term, further such
changes seem to result from various collage-
nases and estrogens increasing as develop-
ment of pregnancy. Structural disproportion
of the cervix may stimulate to render in-
competent.

Summary

The cervical structural composition was
investigated histologically by use of Hansen’s
modified stain method and histoplaniometric
procedure from the pregnant women.

The value of muscle in the cervix during
early pregnancy was greater than in the non-
pregnant group. Conversely collagen content
was less than that of the nonpregnant group.
The pregnant cervix near term contained
more other content than that of the first
trimester.

Changes of collagen fiber in early preg-
nancy and changes of ground substances near
term seem to be concerned with ripening of
the cervix.

In all, study groups the highest percen-
tage of muscle of the cervix was obtained
from the second trimester with cervical in-
competency. These findings suggest that
disproportion of structural composition of the
cervix may be a factor in production of cer-
vical incompetency.
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Hglic B W TRFICEE R ZIR D b e ol JHIA
A g NEEO T, 45pg/ml O ESIERI A FED
BT, v b w — VBRI T [RIELEE O E 235
oM, FEFEMEX RTEAEBR TSI LET
leholk. ZOZEpb, REAREAEERACEE
IO EBREIMET LT T, RYUENSEY 3L,
FOTDITARNFEIC DTS & W ) HEET R L &
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SRR I B ARSI AP HEEEE BT 2
BrLTiE, SAYVFA20MicT 7 b7 =) UBREs
NTWaED, FIFEFHERES BROMELZE 252 Lic
IoT, BERBAA U EF LT DI LICIOTHE
‘l%a)i%ﬁ%?'?;‘c, PORBEHICERL TN 5 5 L .

EHIRIC B 5 REF R HIRE, 5T T Spe-
121X Secretory IgA »FE
ERLTWAEEZLNBEO. ZORCHETIEELD
:nif@mf TRV, FIRRAAREE A O —E

ZTBWT, Secretory IgA OLRESWIEGI DD Z L%
,g,,;\(i)’fb\%)“). N TiE Secretory IgA DHIMNEATIZ
BELZLDOTH D0, FREMESICHT 2RI EL
LTHEIL TWB DA, &5 WEHETRFTHE L LT
MLTWBONIHED L Z ALRHTH 5.

Schumacher @EFCH, 1% T A YV HFA L HIIR
FrRIEERMICEESE L VWO BEEAY OFHI R E
NTW5. FIRRAEERE OEERIRIC in vitro
THTEEER O 5 2 L 291 TGRSR LicEH
HIEW, ZORICEEE®R UK. Lrl, FEELOERE
BRI, ALV OB EOREICR T S
FTAYFALEPTYH, BETEREMFERZED bR
fe. TA Y FA LOBTABMLER LRI L TR
D ENARPOT. DI L, EERKICBET AR TR
EVEH, BT AEMEIERIC 38 R T8 5 L <
WEDTERWNEWD, FELDEHEZFL>ST
ZEREFESLOLEEbh.
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Local immunological factors

Lysozyme in cervical mucus

Norihito Sudo and Kazuo Morita

Department of Obstetrics and Gynecology
Niigata University School of Medicine
(Director: Professor, Shoshichi Takeuchi)

The clear mid-cycle cervical mucus were ob-
tained from patients visited to our infertility
clinic in 1978. Lysozyme concentration was as-
sayed in the fresh cervical mucus as well as in
the extracted supernatants by modified Osserman’s
lysoplate method. The following results were
obtained.

1) The average concentration of lysozyme in
cervical mucus was 20-25 pg/ml (ranged 5-60 pg/-
ml). This is much higher than the average value
in sera. 2) The concentration of lysozyme in
the cervical epithelial tissue was approximately
5 times higher than that in tubal epithelial tissue
and 10 times higher than that in endometrial/
myometrial tissue. 3) No significant difference
of average lysozyme concentration was observed
between a group of women with unexplained
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infertility and a group of supposedly fertile
women. 4) Commercially available lysozyme
(Neuzyme®) showed no agglutinating or immo-
bilizing effect to spermatozoa.

The obtained results suggest that lysozyme in
genital tract especially in cervical mucus can be
regarded as quite important being non-specific
local defence mechanism in women. The ab-
normal hyper-secretory or hypo-secretory states
which possibly could suggest the local occult

'} % Lysozyme BARESEE 26 & 1 &

infection among infertile women, were not
demonstrated in this limitted study. The sperm
agglutinating phenomenon in cervical mucus in
vitro, reported by us previously, was probably
not influenced by lysozyme. This study left a
possibility to concider that the agglutinating
activity could be due to the antigen-antibody
reaction to spermatozoa.

(ZAF - WEFI544E10 18 H)
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Measurement of Blood-flow of the Rabbit Oviduct
by Hydrogen-Gas-Clearance Method
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Ken MIYAZAKI

Department of Obstetrics and Gynecology, Toho University,
School of Medicine
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HEB.
BEMCB W TR MEREL b2 L b RTHY,
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FED b ok
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mERLE.
KB40 M BN TIRTE,

& T EAPEO MR HIMAEY & 227,

PLE o < SEIRO B K BT 5 & & PRI RIC I b7 BETEEIN H %5 2 NN shie
2, & ICIVERRE L WER O R BB ORI & b > TR ARG EZ R T Lix 8ke<ER &h

RO ETH Y, IVEHEIERA~D—oDFEHR YV Iz LD L bR 5.

1
PEIPE DI IS W T TR SN B2,
Z ORI IFERICIB W TIE R B X O IR0 9155
BTbh, FERICEBWTIXEIEICE L 52 L B
{E#E#E L DEBED interaction, T2 b HLERNPEZ 5.
RS TE AT Bl T A1l BRI B 2B 505,
Z ORISR BB 72 5 b DI IIE OFREES) & I)
HEEOEINET Th Y, EIHRICH S £ TOZRKINC
S B R R BB OEHAITIZIFE B L UTEO S
NEEF B0 L SR TWBLD, LichioT HEREE
REVZ 31T 5 J557 U2 R 43 WS D B BRI BRI D Rs ] B

il

BV I BIORBICIES TR R T 2 b D B X

b, ThICE LR 2> TEBOMBEIC O EHEET S
ZENFHRENSED, ZHICET AEEMRIERIRIEE A
ER B,

LEKFEHA « 7V T TV RAERHCCHES SERM
PR RO b E RS B AICE LBED 2R %
B3, ABITHEERICR 0.0l mm DRIV 2 — i
AL, KEFZA ZRASED OLT MIHENETTHE
T, BT S EESARD T’BRWZ R FMTH Y,
T, O, B O, OB IRl U oiuh Rk v
~NOMHEAEICH SR TN S,
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KXY 3em NUIUFERAE) B XU THIMEFEAN X
REMRE S V% D 3em AM (IVEWEE), FETRTEIVEBAE D
o TSV RATA O REME S ST B lem FF (FEALR) X U05em ThH (FEAT
U, SIEWEE (13 70), 324k 24 BEEE (9 D), 728 W) & Uie. OP, T AT IR 55 o SOl &
PR (7 D), 120 WyfEiaE (6 PT), 240 RpfEfEE (6 1) o L, fIADES I I mm Thb. BRI
2} 6 BEALPCIC > X REE 77227 (D 1). SREM CIFEHNICHIA L 2. WEHEEIT PHG 3007
(=« 74 B, va—F—3iBE2F v FrL
2— 45— (R 2 AV, BIERE~OAREET0.1V
&L
MFRERESIE, IVE A OBRIEANER D 7o 1A
KEM MPU-0LBIME T v 2 F = —H—Ic TEAE
ZE=F— Lo 282 EARBIRICEA L TH 6 ik
#4ith L, flushing method 12 X 0 SIOTEE& FEdR L /2.
R 24 BEFIRECIIINE T NI N L Y IR &, 32
RAZTR B TE— B FENCHZ L0 Lo, &

27§ — LI IRAREY

1 EBREEXN Hydrogen [ |
-containig m

saline (J saline

F v 7 —2.5mglkg FEIC X 2 RRERBIE L THT
EDOEEIC v v —2FAL, MRS, DR R e
BREE, TEILEORZ: £ 2BBIC L TETRENRZE L ThH \
& face mask 12 XV 100%7K3E 4 2 % 30 A & &, i
FEREAN DK APE R RIE T 5. WA LR OHRA = ¥
RBH A PEE OB MR L D ZOEEH (T Vo) &3k
¥, Kety and Aukland!D %Iz kv s (F) %
BEH LT

F =S mlmin/gr (1) &

WAKEFT AL LTIEE N, ATV, 5%dHD Ag Pt
WIF10%KET A 2 N TWAHE L H 525, THER stirrer
LD 5 SEOMRE, DR MR RIET e OO
ERET LR, 100%7k3#%E 4 % 0.50/min O#FE T 30
PMASHDHERERH L.

£ F—3££0.0lmm O HLEMHD FHIC I mm D
TR HERBUEE R LcbDT (BE1), RAMAIL 2 Test Chamber o B &
DEBECIZIRBRIIECIE W BRI (B 2), I Tk
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—=-0---0--~ L A% /min —o—o—— MFIRB /min start stop
4 KFEHAWARE (0.5//min) OFFE R & (46 FP B i e AR JE R
NYieE SOk X(d
A e TN s o0 ! ! ;
; = o0 3 1
e EaEEEAESANE - 41
—— t ] EREREEERE ] HER R = EE
i R ' 1 "] ‘Nembutal : R EE R f i
T ] e | 1l s =5
LR AR s i =
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X 5 PP M Eic s 3 5 RRER o B
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© : Nembutal 75 i 1E #%

P L T e P R P L L TR T g8 P T T AUTRR SR LTz, 3E# 120 RE I Tl e+
Ak AHEBRRNRRNRR=EGHH (1IN AHGUR R S AR DEIE . SRR 240 RERIRER N TR R 52
e R I TU, FEOAHRREASRD bRk,
TR —EeH = 5% B
L ok et 1. gEtEm

el ]{ : A‘Z" AHHRHE =0T 1) Test chamber iz X % jilsE

EEaima iy L Bl Sana :§fK“T PZEAS100m] 1272 5 & EANICHINT 5 X 5 72 2 TR0
e e P RN el : ‘:.‘ 5 = e o T o T
R a5 nr A HBaey nns CHA AR AL test chamber (K2) ICHEMEFAL, KEH 2 % EHF

Start stop start stop ~—— start stop mstax:'s‘éop ~start stop— —- éﬁf:iﬁ*ffﬁk LTH < e magnet-stirrer -
®7 PG E:1ic X 0% KMo % R Loo, WMARLLKEN REEERVERKEE




5 (56) KEFTAZ VT FVARAEILES D

WETHEAL, chamber NOKFELF R BEZIIEL T
T LHEDFH & L HITKSEH R PREE DR dh#R ) 1 5>
N5, zoppEEHE &2 RE LT (D Rk VEELE
EiE S LRI IL b O EEE O L i L7 &
5, WHEEEOTEL—HLi. ) SEEMEH
WT L RO RERE BT

2) KSR AW R

1009% 7k %4 2 % 7 &0.5/min T30Fp, 14 LWV

SREAMA S E72 54 OB NIRE % JIERIBIC IS\ T

Mmbt&_o,ﬁkm%ﬂ%gdlﬁ¢f&&ﬁﬂt
Y50, 3FIBITERBEOBEEIRE S, IR
L ARRBEED ALK 3). Thbb, MHMEN
FREEBEE AT UL ANSE L R W T L, MRENER
BELO2AWLDEEZ bR £723080E X U60F)
OBEAFNZ ST B X OB ERE Lz L Z
%, 30f)Tix anoxia KX AHEIL RoNRoTe
7%, GORVRA TiE & HICIRE 72 28 & BB bhie
(Bg4).

LIz X Y ARERTIE KFES 20.5//min O iR THER
AR &5~ T30R & L.

3)  JERERF O R

Iy 7 #—N2.5mglkg Z305HET 2EIENEL,
1R OE# L, 2 BN OB & HRICIVERK
o M EZ WE L, B shighroiz (K
5) ZORBEDOR OF T H — v FE IR MR

BEErEz i LEXDND.

4) ke LR

IKFEH AW A I IPELHL RN K FE L 2 B L >8P
BRI = v ~ T TR L, SRR 2 2 %
BT 2EREITOLEDS, ABICEEL>2H 27
BUIPEIZEETIRIE A R D, HHEBRZICH U TR
Uiz Ui (M6). FHARNAKZRES MRS LT
BT 5ZLEHLNTH 5.

5)  EHEEIC X B MR %l

A i ﬂ%ﬁ&vﬁw‘ XIRFETER 2 3 53R & fE
L 7B 0 IVE AL RO ZE (b2 I L 72, MU HkaR
#HTh % acetyl-choline 2 pg/kg #iF ¥ X U prosta-
glandin Ei, 10 pg/ml A7k O 1mUSHTHH FiC X U Mk
BEOBEMPFED 5N (X 7), [WHEIHETH S epinephrine
1 pg/kg #7%3 LY norepinephrine 5 ~10pg/kg #%
i TR E OB 25589 5 L 72 2%, prostaglandin
Foa 10pg/ml A2 frk o Iml JHFHE F TIAEE1 RS bl
ol

2. MMERRMITE

BRI BT SN O MU RE O FERITR
1 ~5IZRTmTHD

S EOPE MR o E ARFEsiE 26 %1 5
# 1 SR O NS K& O 47 ml/min/gr)
R wAm | & & |FEALs |FEacs
T
1 2.57 1.65 1.20 0.69
2 2.89 173 0.3 0.46
3 2.31 1.08
s 1.56 0.77
5 .39 0.70
6 3.08 3.65 1.78 1.43 0.63
7 2.31 1.25 1.50 .27
8 2.80 1.73 1.16 0.46
9 2.95 3.47 0.55 0.69 1.39
10 1.38 0.58
1" 217 2.20 1.23 0.59
12 2.15
13 1.20 3.00
Mean®SD | 2.460.55 | 2.17%0.80 | 1.14£0.48 | 0.9220.31 | 0.75%0.53

# 2 WRH24ARH

(B 47 ml/min/gr)

‘.M:m 5 M wh® | m B | FEALS |rmaes
14 5.05 4.05 0.30 0.52
15 41 3.72 0.45 0.45
16 3.50 2.90 0.77 0.23
1”7 3.80 1.12 0.77
18 2.95 110 0.80
19 415 4.00 0.46 0.35
20 3.25 1.52
21 4.00 1.3 1.52
2 4.62 3.50 1.20 0.82 0.52
Mean+SD | 4.240.49 | 3.47£0.47 | 1.05+0.37 | 0.75+0.41 | 0.5240.20
# 3 WIRBT2 R (42 mlmin/gr)
Bl omom | mxs | m B |FEars 3zacen
WSS
23 3.01 3.65 0.54 0.87
24 3.33 4.15 2.13 0.85 1.10
25 3.15 3.75
26 2.27 2.89 3.75 0.32 0.16
27 1.10 1.60 0.85
P .27 3.10 2.9 0.45
20 3.00 2.50 2.85 0.52 0.85
MeanSD | 3.00%0.35 | 2.750.99 | 2.9420.78 | 0.59%0.20 | 0.75+0.35

F 4 LRHBI200EH B

(A7 ml/min/gr)

i
5 W i L EALB|FEAGS
BEEE BXEs B | FEALB|FEA
30 1.52 1.32 0.7 1.24
31 2.70 2.04 2.15 1.87 0.87
32 2.20 2.31 1.03 0.75
33 4.00 3.01 3.08 0.58 0.82
34 0.90 1.82 0.90 0.60 0.98
35 1.50 2.20 1.50 0.85 1.20
MeantSD [2.14%1.01 | 2.2840.40 | 1.6620.75 [ 0.9240.48 | 0.98+0.19

# 5 I 2408 ] i

(K {7 ml/min/gr)

AL
% FEALS | FEAPS
AEED LI WA =0 =2A
36 3.50 4.46 1.05 2.07
37 3.00 2.60 2.20 1.20 1.95
38 2.1 2.00 1.00 2.30
39 1.20 1.03 1.30
40 1.90 0.80 0.70 1.50
41 2.10 2.05 1.50
MeantSD | 2.52%0.80 | 2.60+0.96 | 1.30%0.50 [ 0.98+0.21 | 1.82+0.37
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48 FRBIMICI T 55 LN LRI & D=F
e P 25 )

1) ZEHE (R1)

IPB MR E122.46+0.55ml/min/gr THRLKTH Y,
PUF UMAF R RE2.17+£0.80, PRAEFIDEL.14+0.48, F&
£ F150.92+0.31, TEAFEH0.75+£0.33TH o7 H
BB X ORI RIS T LEEEEZ LS T
KTH5 (p<0.01).

2) IWRH24REHIEE (F2)

DRBL 4.2420.49, UG 3.47+0.47, FREIEET
1.05+0.37, FE4 E#0.7520.41, 5 AHH0.52+
0.20T, B X UINEIEA I R EINC I U 2 i
TMEDHEMERLTWS (p<0.01). BELAUTIEREWY
XYLV ERTEEEREH TV,

3) ﬁ%&mﬁﬁﬁ(%B)

DEE3.00+0.35, PR AIH2.75+0,99 L 24 [ &
DRRET LTWAED, BEHRCEhiEekRER
SRLTWS. JUFIERIc 5\ Tid2.94+0.78 L KT %
R0 L7 D PRBLIC VTR B Mt i & R U, IR, 240
FEIBEL Y 2.5 LoEnth 5 (p<0.01). FEAELE
B4R L Y & HITET, TEAPIHTe-cHEmL
RIEWRE L FREOMEZ T T2%, WL OIS, JpEI
LEEICEETSH S (p<0.01).

b (87 ) o7

4) KRBI20\EHIEE (F24)

ORHL2.14+1.01, FERIAEE2.2840.40 & 72 BefE
IV EBITIETL, REMELO HIc AEZZ#E DR
W, SIS $1.66+0.75 L KT L, S7c/cUMERERL
VINETR B, R RIEME, 248HE L D 3o RE
TH 5. FTEALEEIE0.92+0.48 L 008N L THEM
BLAEoEEZRL, FEMAFEDL0.98£0.19 L Fillic
LEhofmsrRoh s

5) REMH240MHEE (K5)

PPHL2.52+0.80, FEIEAEE2.60+0.96 & 120 RefEE
FVRRKRTHBVHEEOLE) TiX 72 . IPEBEHIE
1.30+£0.50& & 51K T L CRBEYoMIES %, T
£ - ¥#5130.98+0.21C 120 BEfIBE L BEEE RAV. T
AP ENE1.8240.37 & 120 BEARCEL L T 2 fi5Ey
FEWE AL, TEALRLEOBICLEROENRR LN
(p<0.05).

6) IMEUTOMBREROEB KA LICE LD T
B2 L, SRR Tl A B24RE I, I8 iR 72 i i &
— 7 2L, FEALMZHABR TRV 240 #BEE,
FEAPEH T 240 FERZICHS McRRBERT. Z
AUTPRIPE O IR A N B BRI & o Bl 2 R+ % B
HHFRTH B (K8).

3. IEMEDFREHZEL

PR R R OB E(LDESIT L LT, IFBENM
INILE DIEHEMZE L& Bt B 7w, BIFEABEREE
JUERBEMSIT B L

FEIEH O IVE IR TR ORI 2578 B R4
AL, &b Zha3 Mo ic R L Tiin
WRERRTHOR (BES3) 25, BEFTIRIhizHL
TH CTIFICZ UL, DEOBKME / BIET 205
Thole (EHEA4).

I AL 2ARS IR B TR, I8Eih & 4 I S

TIEFBRDOFTR CH >,

REBTEERC BT RIERE CIREEDIRE L 21E
FETH o7, BB W TIRRESICH LT 22
MEPEEE2Y, HEREET 2K0mE, BERD
WUNIE TR L TIAEIGEWEEEZ R LTV (B
E>5).

R 240 BEERETIXIZAES, W& b Iic R IR &
FIERROFIR TH o7 (BE6).

z =B

MFEEDOREE & L TiE radioisotope THEHEL 7=
microsphere O#ERE:, BRIMFE, F & L THUEOM

TERE M S DIRRARIEEE, AKEVR -2V T 7
vABEERU LAV TOmRRMECHN GRS
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RXMEE, EMETEBRER Ry 75—k LR
fThhTws., SEEEVRHAWAEFR 27V T7 5
AT Kety!®, Aukland® b1 X Y BRI LD T,
ML~V TOMBERIEICEREE SN TR Y, K
THRITEK VA X OFREFGMRERENEC, 8K 5L
PEMEEEOMUIMEBRIE IS, 52 28RO fLf
WEIEHALTRY, ERERHNCLH YA e 7 4 —
DMFEEIEIC AN 205 5.

AEOFIIZ RO Tih 5. BMWNTKET A A
S HHARRN DR A PREE & 5 G I T T BRI K FE Dk
Wwikd B L, FHEEROKTEN A YRR R i A S
UTHA LTITL R, ZOBOMEREF LkFEN A RE
ORI+ SHEHE T e ofEicix, Kety® (2 & Y
F=i 0. 69/3 ml/min/gr &5 BELEGRAARKSZL, T s
FRETHZLICIVFEREHTEZZ LML TY
B ARL ZORMBRZET B2, 1) FERRPEIRGLIT
)\%k“%ﬂ}l’imﬁ‘tﬂﬁ}: NELW, 2) MgErBET, 3)
H AN BB /AT 5, 4) T AD MHEPNRE
& LR A AR B 2B 1 A P SR EE oD TN R R A LS IR TR
BASRSET 5,5) FAOBARMLIC X 2 HIAER 2 &
HAENLETH B85, KFEHRIT 5 v THIRHEMET
TEBEARRD TRT B Y, EIK/KFEL A SEEE?
0.018L{EWZ &2 b, »7idl L 3), 4), 5) DFEME
T IhBLENTWS. £/ Aukland? 12X D
ARKBFATRHLIELTEINVWEEIRTNWS.

g oKFEN AREOWEFKROML TbI s, §
72 b LIV A — A REmE FIA L CE Y R
AMEEEZMZ 5 L, BRER CIEARNERSNHEM
AR L DN PREEREL & 4T B T IKFE T A 53 DI
2 XV HEEERATEET D, T OBRIIKES A BESR
U Hepl T 578, TR OKEREIX 0 ARLTX
WO TR OKEREIC AT 52 Lz D, K
FAR IR OB v A RS T 5 2 Lic XY
TREREE O R & D Z L B3RS,

FEEOREIZT A - TAEFRAKFEI A2 VT 7R
oAk M EE (PHG-300) & Al 7oad, & O 2E1E A B iR 18
Y kN APEEEICHAG L IBR AR L S 2 0B %L
Az #E T test chamber 2 TR L7z L Z A "B
w0 B Ui R L R R X < —FL
To. EIARPIC BT B UBBLISLEEN 2B C,  duiiRE Ak
%0 INBLRIK TR EE A SEATIRIBIC 72 9, m%%%%ﬁ%
2 L OBBEMBE W L, B XU LA,
fERIOFE A L) Zzhic #vﬁ%wmmioﬁﬁbﬁ6
N2 LI AEEIC X BMEE AR BT R

DIFHEET L KMT 22 LERTEDLEZLND.
PR A A P

1z 2\ T Blasco® 5 IiLIHEHE

KREFRZITSVAEIRXSH
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HWRET RI # (8St, 1Ce) T L AWEL TRV, JH
¥1.40+0.14, JpiE1.4440.13, T f430.75+0.06, &
B#0.30%0.04ml/min/gr TEAZEE R 1O LB~ TN
5. SEIOkEEE i+ 5 LIPRMFERIE 2% D /N Th
v, I, FEOMMRTENRERSEOIVERR, F
FAPEICHY L TWs. Duncan™®iZ[F L < RI #iz
I DRI o 5 & F W0 mfEE JEL, IR
4.6+0.7, FFEL.0+£0.3, F=/16.7+0.8ml/min/gr
LLTRY, FEMBNLRICIEEMLC X5 —E0El
ERholc BTG, KBEHR 27V T T 2%
W 7-HI%E Tid Dickson!®73 FEfEH'H & iz W TH
%% 0.588ml/min/gr, F£0.584ml/min/gr & LTCE Y,
TR ESEIORIEME Y 237 Y K.

PIPERRAFE AR N R BR M B & 2 D a0 < SRR DRI
e & HICHE L TV A REIRRERY B AW,
WAMIC BT DMFHEESLRBOBRIC X D ThZhfF
FeBbk 3% 2 &idfih THRIREV. Jiiis Z OO
AR & b o RE#4ABMBICREKMEEZR~T, &
B Z 6 < BEIPE L OUPEEEGRE I 35 F 2008, Ope
R OMAETTEEZ BT 550 TH S 5. BEINERE
BEINLEBR TR 20T, ZORMEIC BV CIXIPEIm
BREHICREVDTRAVWESNEZ DN BESEAE
REt L7z, SENZIIENICRBIT 5 IO EFEA B £ Tl
FEZE L TWe W23, Boiling!®(3 5 & XIEAS A HE—Isk
EEARE THREMCEITN, I 2 T24~48FERIER L
TR L LTS, KRBT2FIC B W TN
FTTIIR) FENICEELTWS LEATREY, =H
FETEALLEIRENDH S R 57, SERIOT2HH
FEL Lo b DT E RO TIRERN O H00 5 JIA EIR S
NzbDIBEo. Liei>TZoRic B TiRINEs
Z 5 KA EE L2 D L Bbh s s, i
R OBTROLKTHOMR. 120 B CIZImE+

TFERNCHOBERIZT LTI LTI LY
BHICERE . ZORIICB W TR, g M
WREFECRDSLTEY, —FFEICBW TR0
OEFA RSB REH TRV, FEDO 52T L7z 240
BRI 2 5 L T L e FE AR W TEB L
TREHEMA R SNz,

Z DRI R IR U CHERR A8 I 723 1
M BHFFIC DWW TS TRV, JIEEED M
Wier B AEARTHE LER» L, IIEPERICE
W TR B T RN E ES ) 5 L Bbh A mE
DR, MAFEEOBINNR R S iz, 7272 LI B W

T2 o BRI B 65 2: T, Bodkhe?, FHEY 5I1IZHR
RIPHEE D noradrenalin BIXIEIERHCIX BRI X Y
B, PRI 3 ~5 BEE TRBOT 5 L LTWABA,

25 %1%




lHfn 55 £ 1 A 1 H

ZAUC XD IMEREDTEEBIEOKT, mFOHIESEZ Y
MREDEIME KT L VI AL EZ DB, 72751

IE OEEIC oW TESLT LL—H LRI E LR
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Wil EEELREEREREIR, B 1 BREH
EWMAR DR, FEFREREEHRT IR IR
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Measurement of blood-flow of the
rabbit oviduct by hydrogen-
gas-clearance method

Ken Miyazaki

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

Blood flow of the internal reproductive organs
in nonpregnant and pregnant rabbits were studied
by hydrogen-gas-clearance method.

1) In nonpregnant rabbit, the ovarian blood
flow was 2.46%+0.55ml/min/g (mean+SD), the
ampullary 2.17+0.80, the isthmic 1.14::0.48, the
corunal 0.92+0.31 and the corporeal 0.75=0.33
respectively.

2) In pregnant rabbit at 24 hrs. post coitum
(p.c.), the ovarian blood flow was 4.2440.49,
the ampullary 3.47+0.47, the isthmic 1.05+0.37,
the cornual 0.75+0.41, the corporeal 0.52-+0.20
ml/min/g.

3) At 72hrs p. c., the ovarian blood flow 3.00
+0.35, the ampullary 2.75+0.99, the isthmic 2.94
+0.78, the corporeal 0.75+0.35 ml/min/g.

4) At 120hrs. p. c., the ovarian blood flow 2.14

KEJEFAZ VT T RAEILLS

5 & IR it ik o P E ARERE 26 %1 5
+1.01, the ampullary 2.28+0.40, the isthmic 1.66
+0.75, the cornual 0.92+0.48, the corporeal 0.98
+0.19 ml/min/g.

5) At 240 hrs. p. c., the ovarian blood flow
2.52+0.80, the ampullary 2.60+0.96, the isthmic
1.30+0.50, the cornual 0.98+0.21, the corporeal
1.824+0.37 ml/min/g.

6) There were significant differences in blood
flow between the ampulla and isthmus in both
nonpregnant and pregnant rabbits at 24hrs.
p. c.There was also significant difference between
the ovarian and ampullary flows in nonpregnant
rabbit.

The blood flows of ovary and ampulla increased
up to 24hrs. p. c. during pregnancy, but no
differences were noted between the ovary and
ampulla at 72hrs., 120 hrs. and 240 hrs. p. c.

The isthmic blood flow at 72hrs. p. c. was
greater than that of nonpregnancy, at 240 hrs.
p. c.

These data suggest that distinct functional re-
gions of oviduct exist and that the tubal blood
flows are segmentally variable according to the
gestational age, especially during preimplantation
stage in which embryo-tubal interaction is oper-
ative.

(A : WFN544E10 430 )
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Some Aspects of Nidus-Endometrial Relationships : with
Special Reference to the Uterine Specific Proteins
which Appear in the Endometrial

Tissue at the Initial Stage of Implantation

W HEE S ER RS LR AR (BT SR —2dR)
IEZ- 3 E -
Masakazu SHINOZUKA

1st. Department of Obstetrics and Gynecology,
The Jikei University School of Medicine
(Director : Prof.Shoichi Hachiya)

ORSYENHI R O —Bh & LT T v bIFHKIET T OFm N O AR 4 SDS gel-electrop-
horesis IC X W HRFIL, &6, ZRHDMIFEAMS & O A TR/

1) FEBEWE, Wistar-Imamichi RMEME T » b & FIIFEES, ZA, ERE LY, Dss KV Drs i
EAHIMFE, bTIcFERNEER2%, Zhid SDS gel-electrophoresis (2fik L7z,

2)  FIEEARAT R, BB ARET o B A S & AR oSy LIRS 5 &, Dss, Das TIRZERZ
RLTWARWA, Dss~Drs TIERELRSKEI A —vERL TV

3) AT HICHER T 2 HAENEAWE ST, F—EEL VB onciFEAmS B 60 2o T
Wiz,

4)  Ds.s 2B HHERME AWM O 5 T-51341,000. De.s TIX16,500. 22,000. 26,000. 38,000. 71,000.
89,000. 140,000. Dz.5 Ti%28,000. 43,000. 46,000. 82,000. 108,000. 138,000% 75 L T 7z,

5) DLEORRMEAMENE, ABECBOTHLIAERSAZLOLEEZ LN, SHICIIDEFICHIEL
TEAESIEWHERLTED, 20z ki, ZhLOFENBEICRKE L TW A5 I10 RE |12 B i 8
BAREERLTWD LRSI

_ BEOO L, T (b L <R ~ L RHE Lo, b

# = BHONEIED U < IZAHRIED B SRR O & 2

PRI T OAK, FADLERIIVEIAT 1 ORI BIEORE 00b, BHRERRED & &

WCBWTHALL, &6IICHII7 A HicEY FarNisIic 2l D7 LT attachment 23BF#hEh, HW T
Ebf:@%%ﬁi@ﬁii’?’é LRI HMONIZHEHETH invasion 23 5L EhTn5

B, TOZREIVERETOT AR, SEIBZINE S INBIIOFEEBRICB W TIIORE 2 KEL TV
Wik, BLUTHE WJ‘M(&Lioffgmén#@mmw FTf& LT, 20—2k LTHSRETHKRELES
AL ia‘« TREOMEEZEH TV 3. 8. P. = Sp;eciﬁc Priortein(s)iin ute;ine fluid

U. F.: Uterine Fluid Ra. : Rabbit
U. S. P.: Uterine Specific Protein(s) in uter- Mo. : Mouse

ine tissue Ham. : Hamster
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ERLTVWEZ LIEENLRWEETH 325, IRTHT
5 X EBENAERE LS TV LD TENBETSH Y,
£ ThOWT 5 FENDWIR (uterine fluid, BIF
U.F. LRERD) OoRTHEx Ak 2 Lidtikiniwn
Z2L9.

BETE, 20 U.F. 220w To & x< mbi
T, ZHICBET 2 HEIREEIC W E 2537000, FROF
FREICZO U.F. BREZERER>TVELTS
19654 Kunitake et al (rat)®® O#E# 4 >T
F. ofi&onEs L + 4. Kunitake Z3EET v bl
HR HONT UF. @ gel-electrophoresis 12 X Y 47 <
LY IEOEAMANTFIEL, »oE/ I SESITMm
HHICEEELAEVWERLTNDS

JTAE Tucker & Schultz (Ra)S®% I HTR RMiEHLA
FIFRERRERLVE, T05 L TMFELZERS7PRL
L5 EOMEDTEERY U F. iR L, Zhni
BELLRFHEABEETHAHI ELTVWS. ZD LX)
IR U, F. IcRrRROICEIT 5 maox KT, K
F1891% specific protein (PLF S. P. LH&EE) L FRL
TWaEH, ZOX)RIOEFICHEENCHESh DL
#2x256h5 U. F. ho S.P. ofskzBbaicl, X
DI IR RIS, B REEET 0Bk —Bh & L
TARTFEORERT v bEHAWTHRY, HEHT
EANBEICRET 5EH, HFict0 )b THRFRAHBRE
F (uterine specific protein PLTF U. S. P. LR:ED)
% SDS gel-electrophoresis # HW T L&D T,
Zo U.S.P. & U. F. o S. P. Lo EEMEIiz oW
THELE.

KB A&

1. Reagents

Tris (hydroxymethyl) aminomethane, Glycine,
EDTA-Naz, Acrylamide (monomer), Bis-Acrylam-
ide, Sodium Dodecyl Sulfate, Dithiothreitol (D.
T.T.), N,N,N’, N'-Tetramethyl-ethylenediamine
(TEMED) &H3 3K, Ammonium Persulfate (%[
H k%, Coomassie Brilliant Blue (R-250) (% Bio Rad
Lab., Bromophenol Blue % Sigma X Y,gamma-gl-
obulin, Ovalbumin, Cytochrome C, Chymotripsi-
nogen, Albumin, Myoglobin X Schwarzman, Al-
bumin Stock Standard (bovine albumin 5mg/ml)
FE—FIEMH LY AF L

II. Stock solutions

0.04M Tris, 0.02M sodium acetate 7 & UNC 1 mM
EDTA-Na: #&tr acetic phosphate buffer (pH 7.4)
EREERRE L, ThZ10BAR UESIKE IRREIRIC

E = (63) 63

i1l Byt

59% disc gel D{ERKICIL acrylamide 40mg, bis-
acrylamide 1.5g #7KIZ T#fELOOm]l & L, Z @ acr-
ylamide 2.5ml{Z acetic phosphate buffer (pH 7.4) i
#2.0ml, 10% SDS 0.2ml, 1.5% (NHg)2S:0s 2.0ml,
0.5% TEMED 1.0ml, & &iz Hz0 12.3ml %0z 7.

sampling buffer j%0.4% SDS %% %:200mM Tris-
HCl (pH 8.0) |z bromophenol blue 726 UNC di-
thiothreitol (DTT) #V&fiEL 7z

II. SEERENY

Wistar-Imamichi SRR T » b (AE180~
220gm) &7 v7EME D AT, WELL. MERMET
F|R24°C, AV = v Z VRS X UK E B BICERE L
¥, HBRRIZE 7R L ) 13K & Lie. PERME A
AT —Z THROD S, AEHUREMAANTFE 2%
H, MmA&HEExR X X 53EE L > utero-tubal junction
2 BHREIZIEZT 7 RITTRIZRL, JEEZR LN
Ml ea, 2EM%, BA AT - THEIMEE A
TERR, ISR fo BRBMAS A, BT v L
B, ZREYLD, B, BERRLCICERAT—ICL5
BEPET RO H 2 b o THHREE 1 H, D1 (BLT Dy,
Di.s, D2.s 'Dn LHERE) & L 72 HIESE 3 HO FH%
(Ds.s &5 3) 26 Drs OFHIFERT v S EWEE, 58

No.50 6th Days of Pred..
v

Macroscopic finding of the pregn-
ant (right) and non-pregnant (left)
uteri on the 6th days of pregnancy.

E7RBIIC XV i 2 B, BIIET 5 &, RARAEE
LTWARWA, M Fhb o e EMTFE O LT
RREEEZET A Lickd (BEL).

a) HMEEARO Lo




Fig. 1-c

IR HD Das, Das, Ds.s, De.s 725N Drs Off
B b NS IRRE SR MO T 2 i L e

JEEIRET R, T 7 b HRERNTFEO—FHO ik Y
4°C, 2ml »200mM Tris-HCl (pH 8.0) #iFHars
$2T U F. #FMY, F7@EATFE B8V TiE Iio
e U.F. QEIRODL, KBTFICBNT, il
Ellicif> CrHemes B, Wz Lo CERIOREE
b Wic U F. #R%E FEAREOATEIL, £h

R—FEARERIC>VT

A&t 26 % 15

I

AT it =

Fig. 1-d

Fig. 1 (a-d) SDS-gel electrophoretic patt-
erns of serum obtained from the each
day of pregnancy

# 2ml @ 200mM Tris-HCl 24 2°T, HFEY F—V
3 Vv, & 5IC30FD I 24T e o7

Z OB R E Y 2 — M H AT BERIE LSS rotater
R. 65% vy, 4°C, 12,000xg OEILEFT72 W HREE
FAatkhe L, fEARTE T—20°C OXKBTICRTELE.

MR R ERIC X 2EATEEZIT RV, X
7z, Weber & Osborn’” 72 5, Suranis® Of7/a>
725D SDS polyacrylamide gel electrophoresis
fT7eo72, T7bb, BEC stock solution & L TERL
ERTW540mM DTT 7 5 UNZ BPB # & e 200mM
Tris-HCI {Z protein solution Z#MI, 60°C 3047f#,
*721% 95°C 547 incubation #4772\, sample
f1 S-S fEATEEE LD, T h % 5% polyacryl-
amide gel I apply L7z. ZOB, EHREFFREICXY
25~50pg % gel disc |2 apply L7c. gel {ERk®Hik
IFBRICIE 7B Y TH 5.

BREKENE ATTO #iY, SHEERKBILEICHKE)
#FA (5mm@XxX70mm) #3EE, M.S. il EEE
i3EE (Model 30-SR)# 4, ->T 6 pA/tube 250V D5
iz TykBhE firr, PkBHEERER 55mm DOZIEC E L
Z & #% tracking dye I X W B L, WBEPIL, gel &
ATLEIVERVHL, RO tracking dye OLEZ v
v MYV THAA VX E L TERLZDS 0.25% co-
omassie brilliant blue (R-250),45% ethanol # &% 7
% acetic acid DYEIRIC THBEE{TIRDOl. EIHITT
% acetic acid Iz Tlhifa L, ZhbrEEitfd, UV-
190 double beam spectrophotometer |2, [alfEHld gel
scanner GSL-3 ##%{&, 550nm DT scanning %
fFrev, it E L, gel £F (tracking dye
DALE) 12+ 5, ThFhOMEiSso R ZFHEICE
DRz
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b) [fiiEEE O UL

EBRT v MFEREOEIC £ 5 iz ik % 1,500rpm, 10
AREO®LIC XY i EE, Zh%200mM tris-HCl %
1,2 T150~200 {1 778, Lowry ¥RIC X D BAMEE

(65) 65

Fig. 2-e
Fig. 2 (a-e) SDS-gel electrophoretic patt-
erns obtained from each day of preg-

nant endometrium.

PEL, ZHEPIEICRR 2 LRIk HET DTT A
M, 25pug OEAREYEBERKIICHEL /2.

V. GrFEDORIE

FERR 7 & ONC IS & B RIKEEIC > T L sy
DT ERIED 72, Schwarzmann #hk ) AFE 5
##E A (albumin, y-globulin, ovalbumin, cytoch-
rome C, chymotrypsinogen, myoglobin) {Z DTT 4L
ATV, 5% gel I2 apply, 5% SDS gel-elec-
trophoresis {23/ % calibration curve ##37z.

w R

I 5% gel ic X 2MEEADORKEHHHER

Fig 1-a~1-d i 5% SDS gel-electrophoresis IZ X
DE LN MEE A densitogram Tdh 5. Das~Dar.s
(Fig l-a~1-d) 5 densitogram iz FiLFNFEA K3
FITFED bhigw,

O 5%k GEERAD & IREM GEERD F=54a
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Fig 2-a~2-e 1%, FEIEAEIC B 1 ZEEM & FEE
R HIERE H ¢ densitogram Td 5. Ds.s~Das
(Fig 2-a~2-b) TIIAHEICEROZERIIH S » Tl
<, BERI—OF - EFLTWS. Dss (Fig2-0) D
densitogram DT, EEENC albumin EH4 XY
DR, R. f. 0.620D (I EICHREE D shoulder 23 FE L
TWBZERHABLNEROTETWS. Des (Fig 2-d)
TIIEAR & FEE R e OERITTEICH O ML 2O TE
TEY, FERAUTEIRD 52 Lo R £ 0.27,
0.40, 0.46, 0.63,0.77, 0.82, 0.900> 7 > D5} (%)
BERLTWSZ LRBISHTHS. S big, Dus (Fig
2-e) [T BWTIE, FrRpIc BELT 2 W 5%(U. S. P)iER.
f. 0.28, 0.36, 0.44, 0.60, 0.62, 0.73™M 6 = TP L
ZiIZb b bd, FAbiE Desihigd 5L, XY
B FORSG~EHE LTS Z LR SN

M U.S. P. L& ® densitogram @ ik

i & M EAOBREKENIZ 2 RI—&ETin-oT
WD, TORICEEN TV ASERILR CEM T
shatEzonsd. Lidt>T, R—@EKOMET O
I X > TH s n/zfiE® densitogram & I DFEHE:
O THELNIEEFEMMER, U, S, P. Oksk
Btz a7, U. S, P & LTHRINE h 72zt
MFEFFCHFELBVWES THHZ LEHLNELE, &
Nz ik, U. S. P. BSEMRTFE B C B\ T £
EhicbDTHBENVZSD.

IV 5% SDS-gel ofat

59% SDS-gel 2% cover L% T ROFMMAE MR L
7o, ZOB® gel b, i, 760N MEEAZITR
o7z gel LIRI—DHRMETER LicbDThH S, HIER
H& LT reglobulin (M. W. : 160,000) albumin
(M. W. : 62,000) chymotrypsinogen (M. W. : 25,700)
myoglobin (M. W. : 17,200) cytochrome C(M. W. :
11,700) #¥k@hL7c. & h & O EEBE[EKBHEZO R
f. #8HL, #hoo Rf 2#dhc, SFE2
LLT, HFECHTS R #7ey h45L, M.
W. : 160,000 y-globulin X v ,M. W, : 11,700® cy-
WCE BT T 5 % gel 1T 1FHEAE
REeRmT I LHABLLTH Y (Fig. 3), Ktk ikdh
L7284, £ 160,000~11,700 Tl z ks H
W, 3T ROMENFRETH HZ LB LN E RO,

V U.S.P. oHFE

Fig. 4 FBUIBRICHE N7c 28, SFRAKICBY
THEMICEBT5 U S.P. ® R f. #/5L, FTE
IIXIVOIETIR X 72 standard curve Tdh 5. ZDFE
i2E->T, U.S. P, ELTHHELKLESG O FELYR

tochrome

B—TEANBEAHB I 2w T

A& 26 % 1 5
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Fig. 3 The standard curve for SDS-GELS
containing 5 % acrylamide

1

HbHE, Das 226 Das O TIE U.S.P. 3386
ol Dss Tik M. W. : 41,000. De.s Tit M.
W. : 16,500. 22,000. 26,000. 38,000. 71,000. 89,000.
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Some aspects of nidus-endometrial
relationships with the special reference to
the uterine specific proteins which
appear in the endometrial
tissue at the initial stage
of implantation

Masakazu Shinozuka

1st. Department of Obstetrics and Gynecology
The Jikei University School of Medicine
Prof. Shoichi Hachiya)

(Director :

The characters of rat uterine endometrium on
the initial stage of pregnancy (from Ds.s to Dr.s
of pregnancy) were discussed using the unilaterally
pregnant rat by the method of SDS gel-electro-
phoresis.

The following results were obtained to elucide
the origin of pregnancy specific proteins and
these biological characters.

1. Several specific uterine proteins which had
different R.f. to each others from that of serum
proteins were detected. These results are indicat-
ing that these fractions may be synthesized in
the uterine tissue components corresponding to
endocrine and nidus factors.

2. On the day of Ds.s, a uterine specific pro-
tein (M. W: 41,000) appeared.

2. On the Ds.5s and Dr.5, seven or six specific
proteins ranging from 16,500 to 140,000 M. W.
were detected.

4. Those results indicate that the electro-
phoretical characters of those specific proteins are
different to each another corresponding to ovum
development,and that these fractions are origina-
ted from endometrium which may play a impor-
tant role for nidus development and attachment
to endometrium.

(S2f : BHFI544E118 7 H)
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FAILURE TO STOP THE REDUCTION OF BLOOD PRESSURE
IN PREGNANT SPONTANEOUSLY HYPERTENSIVE RATS
FOLLOWING INDOMETHACIN TREATMENT

Teruhiro Nakada*, **

*Section on Biochemical Pharmacoloy, Hypertension-Endocrine Branch,
National Heart, Lung and Blood Institute, National Institutes
of Health, Bethesda, Maryland 20014 U. S. A.
**Department of Urology, Faculty of Medicine, Toyama Medical &

Pharmaceutical University, 2630 Sugitani, Toyama, Japan

Abstract: The blood pressure declining effect of preganancy was observed in
spontaneously hypertensive rats (SHR) and Wistar Kyoto rats (WKY). To evaluate
whether prostaglandin is involved in reduction of blood pressure in SHR before deli-
very, 2.5 mg/kg body weight of indomethacin was given to animals intraperitoneally three
times daily on late gestational term. Such treatment delayed the date of delivery for 2
days, but the pressor response was similar in indomethacin-treated rats and control
rats. Whilst, neither single injection of indomethacin (5 mg/kg body weight) nor oral
administration of it (2.5 mg/kg body weight, twice daily for consecutive 4 days) lowered
the blood pressure of nonpregnant SHR. Though magnitude was low, similar pressor
response has been obtained in WKY.

Thus, the possibility that prostaglandin plays an important role for ameliorating
the high blood pressure in pregnant SHR or reduction of blood pressure in pregnant
WKK appears to be less likely.

Introduction

In a stem colony of spontaneously hyper-
tensive rats (SHR), the average blood pres-
sure of female rats are lower than that
of age-matched male animals?. Recently,
lowering effect of pregnancy in blood pres-
sure of SHR was reported?’, however there
is still a matter of dispute®. The cause
of such phenomenon is not known, but pre-
sumed to be due to an abnormal secretion
of progesterone or prostaglandins.

To investigate whether prostaglandins is
one of the involved factors in the hypotensive
process of pregnant SHR, indomethacin was
administered to pregnant animals.

KEY WORD:S”: 7prostaglandin, hyl;ozeinsiroix;,r de-
livery

Materials and Methods

Rats from the NIH strain, SHR/N, of
spontaneously hypertensive rats (SHR), ini-
tially separated by Okamoto and Aoki* and
normotensive NIH Wistar Kyoto (WKY/N)
rats from the parent colony of SHR in Kyoto,
Japan, were obtained from the Animal Pro-
duction Section of the National Institutes of
Health. Female animals were used through
the present studies except mating period.

Eighteen female WKY/N and 17 female
SHR/N, 20-22 weeks of age, were succes-
sively dated pregnancy with male animals of
the same strain in divided cages in isolators
after vaginal smears proved to be estrus.
After removing male animals, female rats of
each strain were divided into two groups
for following treatment: vehicle-treated
WKY/N'®, indomethacin-treated WKY/N®,
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vehicle-treated SHR/N® and indomethacin-
treated SHR/N®. Intraperitoneal injection
of 2.5mg/kg body weight of indomethacin,
three times daily, started in the 19th gesta-
tional day and continued until the onset of
delivery. Indomethacin (Merck, Sharpe &
Dohme, Rahway, N. J.) was supplied in a
solution of 0.1 M phosphate buffer (pH 7.4)
and 4% ethanol (95:5, v/v). Each control
rat was given an equal volume of the vehicle.
Systolic blood pressure and heart rate in
these conscious rats were determined by
Physiograph (Desk Model, Type DMP-4A, E
& M Instrument Co. Inc. Houston, Texas)
repeatedly from 9 a.m. to 11 a.m. by minor
modification of Pfeffer et al.”’. In pilot
studies to check the pressor response, single
injection of indomethacin (5mg/kg body
weight, i.p.) or oral administration of it
(2.5 mg/kg body weight twice daily for con-
secutive 4 days) in addition to control vehicle
treatments were performed in nonpregnant
female rats. The former experiment included
16 WKY/N and 21 SHR/N at 3 months of
age and the latter one conmsisted of 21
WKY/N and 21 SHR/N at 5 weeks of age

Reduction of blood pressure in pregnant rats HARiEaik 25 %1 5

as depicted in Table 2 and 3.
Student’s t-test was applied to analyze the
significance of differences between means,

Results

1) EFFECTS OF DELIVERY AND INDO-
METHACIN ON BLOOD PRESSURE
OF PREGNANT RATS.

Reduction of blood pressure could be
observed in vehicle-treated WKY/N and
-SHR/N already on the 19th gestational day,
and the blood pressure dropped maximally
on the 21th gestational day. The average
systolic blood pressure on the day of delivery
of the former group being 1002 (SE) mm
Hg and the latter disclosed 11546 (SE) mm
Hg. Suppressed pressor level of each strain
continued 1 day post parturition (Table 1).

Treatment of indomethacin delayed the
date of delivery for 2 days, however similar
hypotensive patterns were observed in each
strain. The blood pressure of the indome-
thacin-treated WKY/N and -SHR/N on the
days of delivery disclosed 105+4 and 113+4
mm Hg (mean=+S.E.), respectively. These

Table 1 Effect of indomethacin on blood pressure and heart rate of pregnant-WKY/N

and -SHR/N

Animal treatment

3

Vehicle-treated WKY/N

Days prior to delivery

Systolic blood pressure (mm Hg) and heart rate (beat/min)

Da_y of Days post parturition
1 delivery 1 R s

b4

(10) 193 £3%0% 1194-4%+% 103+3 100+2 1164 12043%6F 12440k

Systolic Indomethacin-treated

blood WKY/N (8) 1224£3%F 121 +4%*

pressure  Vehicle-treatedSHR/N

115£3% 105:£4 118+4% 1224+4%% 1254 2%**

(mm Hg) (8) 159 43k* 149 +Ax** 18] +5% 11546 143£5%* 15QH*** 161+ 3J+**

Indomethacin-treated

Vehicle-treated

WKY/N (10) 419+£13** 406+£15*

Indomethacin-treated
Heart rate

WKY/N (8) 433+16% 415+4*

SHR/N (9) 162 --=3kF JERFNK JTAGHIF*E 11804 127:83%  1AQLEIHHE 161340

412+13* 372+8 383%+18 382+13 40117

400+14 362120 416+£17* 431+£7** 428+10%

(beat/min) Vehicle-treated . . o .
‘ SHR/N (8) 437+8%  457+19*% 447+13* 389+16 42120 424+26 425+14

| Indomethacin-treated . c
‘ SHR/N (9) 445+9*%  442+12*% 428+14 391+17 423+20 433+14* 441+16*

Indomethacin (2.5 mg/kg body weight) was given intraperitoneally before delivery. See details in
MATERIALS AND METHODS. () : number of animals. Comparisons are made between the
values obtained at various days and the ones obtained at the day of delivery : *p<<0.05, **p<0.01,
Values are expressed as mean=+SEM.

#*kp<0.0025.
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Table 2 Effect of intraperitoneal injection of indomethacin (5 mg/kg body weight) on

Animal treatment

Vehicle-treated WKY/N (11)
Indomethacin-treated WKY/N (5)
Vehicle-treated SHR/N (15)
Indomethacin-treated SHR/N (6)

Values are expressed as mean+SEM.

Systolic blood pressure (mm Hg)
minutes post i. p. injection

0 20 40
121+2 125+3 12443
121+6 124+5 117+3
155+2 1567+2 155+1

165+6

163+5

() : number of animals.

170+4

Significance of the difference of blood pressure in each group : p>0.1

blood pressure of nonpregnant 3-month-old WKY/N and age-matched SHR/N

Table 3 Effect of oral administration of indomethacin (2.5 mg/kg. body weight twice daily)

Animal treatment

0
Vehicle-treated WKY/N (10) 120+3
Indomethacin-treated WKY/N (11) 122+3
Vehicle-treated-SHR/N (10) 129+4
Indomethacin-treated SHR/N (11)

12842

Blood pressure of each rat was determined from 9 a.m. to 11 a.m. See details in MATERIALS
Values are expressed as mean+SEM.

AND METHODS.

on blood pressure of 5-week-old nonpregnant WKY/N and age-matched SHR/N

Systolic blood pressure (mmHg)
days post per os administration

1 2 3 4
114+3 119+2 120+2 125+4
125+4 123+3 127+3 124+3
129+4 124+3 129+3 1303

133+4

123+4

132+4

133+4

: number of animals.

()

Significance of the difference of systolic blood pressure in each group : p>0.1.

values contrasted with 121+4 and 158+3 mm
Hg (mean+S.E.), respectively 2 days prior
to delivery, and 122+4 and 1403 mm Hg
(mean=+S. E.), respectively 2 days post par-
turition (Table 1).

Though magnitude was low, bradycardia
was accompanied by delivery in each strain
(Table 1).

2) EFFECT OF INDOMETHACIN ON

BLOOD PRESSURE OF NONPREG-

NANT RATS.

Intraperitoneal injection of 5mg/kg of in-
domethacin caused no significant change of
blood pressure in 3-month-old female WKY/N
and age-matched SHR/N after 20 and 40
minutes (Table 2). Vehicle treatment to
WKY/N or SHR/N did not alter the pre-
drug value on the blood pressure of each
rat strain. Thus, the possibility that the
stimulus of i.p. injection might alter the
blood pressure can be excluded.

Oral administration of indomethacin, 2.5
mg/kg twice daily for consecutive 4 days,
had no significant effect on blood pressure of

5-week-old WKY/N and age-matched SHR/N
(Table 3).

Discussion

Though the possible role of indomethacin
repression of acetylation of cyclo-oxyenase by
[acetyl-*H] aspirin was not so rapid or com-
inhibition of enzyme activity®,
the half-life of indomethacin as a prosta-
glandin synthesis inhibitor in plasma in rat
was relatively long”. In addition, intra-
venous, subcutaneous, per os or intraperi-
toneal administration of indomethacin proved
to be effective to inhibit the biosynthesis of
prostaglandins if moderate dosage of indo-
methacin can be applied®®'?,

The results reported here may help to
elucidate the problems of conflicting reports
concerning antihypertensive effects of preg-
nancy in hypertensive animals®®. It is
well known that prostaglandins are essential
for the expedient onset and regular process
of parturition. Administration of indome-
thacin, sufficient to inhibit the synthesis of

plete as
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prostaglandins, holds over gestation in the
rats® and rhesus monkeys'. This study
showed similar result that pregnancy in

WKY/N and SHR/N was prolonged by the

intraperitoneal injection of indomethacin
(Table 1).
According to Chester et al.®. indome-

thacin, 2mg™' days' given by mouth on
gestational days 20 and 21, caused delays of
delivery for 16-25h in rats. In pilot studies,
the administered dosages, 2.5 mg/kg body
weight twice daily for consecutive 4 days and
5mg/kg body weight (i. p.) seems to be
enough to inhibit the prostaglandin synthesis
of the nonpregnant rats. Non-hypotensive
effect of indomethacin was clarified by the
acute or chronic experiment (Table 2 and 3).

Whilst renomedullary prostaglandins with
marked hypotensive and natruretic requisi-
ties have been regarded as renewed interest
in the fields of experimental hypertension,
the data presented in Table 1 appeared to
show prostaglandins provoked noblood pres-
sure reduction prior to the delivery in
WEKY/N and SHR/N. On the basis of ava-
ilable evidence, the possibility that a decrease
of plasma progesterone concentration before
parturition' might be related to the redu-
ction of blood pressure in the pregnant rats
cannot be denied. Mechanism which unde-
rlies this phenomenon
unresolved.

physical remains
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Table 1 Infertile women and pregnancy rate

No. of cases control preg. cases preg. rate
Prim. inf. 89(57.4) 70 34 48.5%
Sec. inf. 66(42.6) 43 22 51.2%
Total 155( 100) 113 56 49.6%
AR 2 AT W o P EG S & RS L7z 113 i &
L L.
TIERAR & LT, SRR, SUEHiRE, Hu-
hner Test, FHWHLER, 7L R oFamrs o 2" .
W, ARRifEsk, HAR (215 Rh LH RERET i T :éggw:m%%%P Prim. Inf.
b5, EBEORITR & LTIE, R 40x109/ :29~30mm
ml, SEEHERI0% L. L& EH & L -
m % =2 [
% %
1) HE . oMok BERENL 5,617 4ThH 100 50 Preg. rate 50 100

D RIESL sk BB E 155413 7 D2.76%IC 3 12 5.

2) JRFAE, FERALOEEG @ JRIEAM8%| (57.4
%), BEFEAIEE6H] (42.6%) TIRFEANELA L 2T,
4R IT Table 1 D Z & HiFED 113 fla 5L T 5%
& RFEALTOM 134851 (48.5%), WEFEAAE 43 2245

Fig. 2 Relationship between the pregnancy
rate and the age on first visit
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Fig. 3 Infertile period distribution
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Fig. 4 Relationship between the pregnan-
cy rate and the infertility period
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Fig. 1 Age distribution on first visit
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Table 2 Previous treatment
Prim. 1171;7 Sec inf. Totaf o
Previous treatment e — _'Pr'ég Preg . a Preg
- B Case Case Case Case 7Cf§ei Q&é ]
Yes 24(27.0) 7(20.6) 13 (19 7) 3(13.6) 37(23.9) 10(17.9)
No 65(73.0) 27(79 4) 53(80.3) 19(86. 4) 118(76.1) 46(72.1)
( ): %
Th D, BRI TR DN FRAER L3 Vi 0 100%
A5 BT, —F5, RIEEHIE 5 4L L0156 T, Inf, women 31. 6] 68.4 ]
JREEAME, BEBAILL I 1 FIOEER LB e i
ol Preg. cases  {l6. If 83.9 j

5) fliptZROFME L YRR  Table 2 D 2L < JF%E
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i, JRERE, BEAETENFEN20.6%, 13.6%% 5
B BITBE ROk (31.6 %) ITHATHEERE (16.1%) FZHEIC 2>
6) BEAET L AEE | REAKMED 5 & G
7) ARV —F v ORE CRIER TR

iz BEEIC & o1 Table 3 @ X 5 iz 1554 39 4
MBgPpObDE THIEENAE] L L, 205 LIEE

RRFZ THABREA2 N EDLN D L0 & [HE#ETSS
BEW] ELTHELE. F2ToREZRTL AR

Table 3 Relationship between past history of
operation and pregnancy

Infertlle Pregnant Mmool b ok TAH] L LTRERTFRIC o L.
women cases ) e
; Table 4 @ X 5 T HFAME, FBEAE L LA
Appendectomy 39(25 2) 8(14.3) BL%<4, ZhEh 240 (34.3%), 174 (39.6%) %
Operation 'of ovary 6( 3.9) 1( 1.8) FU, HEIREED B 2 JIEE T SR 186 (25.7
Rovf uterd e %), BERTRIETISHI(G4.9%) Lisbv i THERTILIA
Ectopic pregnancy 3( 1.9
) FEAIETLLS] (15.7%), #HEREALLET 34 (7.0%) L4
Re-laparotomy 2( 1.3) Y S
Others 3( 1'9) 2( 3. 6) 72 hxoie. i?‘:?ﬁ?‘}k@ﬂ?!&lﬂ%& L OIREHETFIEE ﬁ+ 9
Nonia 103 (66.5) 45(80 4) I H SN ESENEFE B R EEZ 2 DS RFIS
o R D HL7

(25.2%) TH Y, ZAUCK UAIEBH RS Tid 56 4
8 (14.3%) il E fedote. EI2BRIEGI &AL &
DTHIE Fig. 5 0L { NMEBRELECHT 55E

8) MIEKTF L 4EHRSR : Table 5i7Rd X 9 ICIRHLA
T OIEIRER 33220 (66.7%) LFENDODHRFR-ATT
BV, Fio, BREMEREALGIT27H] (65.9%) LEHEE

Table 4 Incidence of the causal factors of infertility

Total (%)

inf.

Prim. %) Sec inf. (

Ovulatory disturbance 18( 25.7) 15( 34.9) 33( 29 2)
Tubal factor 1( 1.4) 5( 11.6) 6( 5.3)
Uterine factor 1( 1.4) 1( 2.8) 2( 1.8)
Endometrial factor 3( 4.3) 0( 0.0) 3( 2.7)
Functional infertility 24( 34.3) 17( 39.6) 41( 36.3)
(CLI susp.) 15( 21.4) 11( 25.6) 26( 23.0)
Male factor 11( 15.7) 3( 7.0 14( 12.4)
Unknown 12( 17. 1) 2( 4.7 14( 12 4)

Total 70(100.0) 43(100.0) 113(100 0)
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Table 5 Causal factors and pregnancy rate
Sec. inf. (%)

Prim. inf. (%)

12/18( 66.7)

10/15( 66.7)

(81) 81

Total (7%)

22/33( 66.7)

2/ 6( 33.3)
2/ 2(100.0)
1/ 3¢ 33.3)
27/41( 65.9)
18/26( 69.2)
2/14( 14.3)
0/14( 0.0)

56/113( 49;6)

10) fEHR~DOFBERE © Table 6 D& < T, #1
% ho e DT HEIRFEF L9 (33.9%) , RV TR

Tubal factor 0/ 1( 0.0) 2/ 5( 40.0)

Uterine factor 1/ 1(100.0) 1/ 1(100.0)

Endometrial factor 1/ 3( 33.3) 0/ 0

Functional infertility 18/24( 75.0) 9/17( 52.9)
(CLI susp) 12/15( 80.0) 6/11( 54.5)

Male factor 2/11( 15.7) 0/ 3( 0.0)

Unknown 0/12( 0.0) 0/ 2( 0.0)
Total 34/70( 48.6) 22/43( 51.2)

) 86 9531002 PRSLASTRS LT,
pregnant cases
(N=43) ']:_ 601 02;
non-pregnant cases /

(N=49)
Huhner Test D(+) (i)

Fig. 6 Huhner test and pregnancy

LTz —F7, BYEFETEL4G 2 4] (14.3%) & {Ex
Tholk.

9) Huhner Test » iFIER : £fEfid o 9 5 Huh-
ner Test &I DRARE JIXTHIZ. %t5u% Huh-
ner Test #f72>/-&fL L 7. 4FRici1F7 5 Huh-
ner Test @ @A Bt (4006%) 1o T HEHE T3
0L L& B (1), 1~9% &BiE (), 0z@H
(=) &Lz Bttt o 5433 HHLL
FREEZBELZONCTRLBRWEESY Lo/, Fig. 6
WZART X 50 EIEFEIR37H] (86 %) X Huhner B5tET
BT, 4F] (9.3%) FEBET H D, 24] (4.7
%) (LRI TH o7, iz Huhner B o THESR
Z67HI37H] (55.2%), EEBEMEBIE1THIH 4 4] (23.5
%) ThOTHEMEFITL 841 24 (25.0%) DIEHRE

BB D150 (26.8%), HEfdal L o piFepes: 8 4 (14.3
%) LftE, RiEMORBELAF23H (41.1%) %<
% hwiz. Zofh, Asherman JEMEREDFEE FIBEN < 1
B, FENBEICKHT 5 6 4 BRI BT ERE T 10
WEhRE A 70, HSG, Wk#EOIYE (HifT & F—A) X
9% (16.0 %), F/-MAFEIRITI8H] (32.1%) Th
Slc. ZO5 LEEMOERIZOWTHRE L T & 7=
Fig. 7 3JEMEAFER LERBEERSEE Wl L, EXp
& TTRHRJE GRBRIRRE £ 73 v o ai e
) DIHROBSIE R I b D TH 5. WAL
BITIE34. 1% IR L ThW s oicsa L, EH
SR CIT IR AT RE 9.1 BITB X e o7, Fe
RAFERAREE T36.1%, &MV E U AHTOINIE TIE29.2%
DIFRRETH Y, BWERHEREO S 2 L LHHTH -
e

11) #@Z X ViERE TOWM - 1205 FHELNIC
2ARD62.5%IC B 72 B35FH, £z 1 HLINICIE83.9%

Table 6 Successful treatment in pregnancy

Sec. inf. (%)

Prim. inf. (%)

Total (%)
19(33.9)

Ovulation induction 11(32.4) 8(36.4)
Corpus luteum stimulation 12(85.3) 3(13.6) 15(26.8)
Replacement therapy 3( 8.8) 5(22.7) 8(14.3)
Operation 0( 0.0) 1( 4.5) 1( 1.8)
Pseudopregnancy therapy 1( 2.9 0( 0.0) 1( 1.8)
ATH 0( 0.0) 1( 0.0) 1( 1.8)
Hydrotubation 3( 8.8) 2(9.1) 5( 8.9)
HSG 1( 2.9) 3(13.6) 4(7.1)
Huhner test 9(26.5) 2(9.1) 11(19.6)
11(32.4) 7(31.8) 18(32.1)

No therapy
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Fig. 7 Treatment during luteal phase and
pregnancy

case
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Fig. 8 Periods from first visit to preg-
nancy

2B T AATHIMTR L TH D, HERE, RRAECHE
#E IR b »otk (Fig. 8).

12)  BEFRAIED B & R BRI b
% o le DX BRRED 22 4] (33.3%), R\ THgHIE
D214 (31.8%), ANLFEEDLITH (25.8%) Tholo
EIRR E OB T, WIPED38.1%, HARFEED40.9
%I T AT EETIE23.5% & IEIRROE TR A B
7z (Table 7).

13) SEHREKSIH ORI 1 56 FID IR 5 HERkEEIC

S RREEIRBRIC 0 5 N EA kM at

FHESFE 256 % 1 %

Table 7 Antecedent pregnancy of secondary
infertile women

Pregnancy

No. of
cases (%) (%)
Full term delivery 21(31.8) 8( 38.1)
Premature delivery 1( 1.5) 1(100.0)
I.U. F.D.* 2( 3.0) 0( 0.0)
Spontaneous abortion 22(33.3) 9( 40.9)
Artificial abortion 17(25.8) 4( 23.5)
Ectopic pregnancy 3( 4.5) 0( 0 0)

* Intra Uterine Fetal Death

PERITCIE, 406234 (57.5%) HIBIR, 17 f] (42.5
%) BERTHok. BEVKZEWEEDRDSZ vy K
EHREILTHI R L > THh 5 L BR10F] (68.8%), %IR7
] (41.2%) TH VL OMIcEESE TR 1o R
O T T I I PE 36 0 4123046 .7+ 401 .6 (SD)
gr THY, ZDH LIIERPEIES DR O )>7228

1 7 TI123117.0+378.2gr Thole.
IV £ &

ARBHE KT AR INAEE © G AMEx T B
D, 12 %7 55930% E TOIERS BILDES, —HBIRk
BT BEEOHETIE, FREES 3.5%, HED 2.2%,
b 2.05%, %10) 355% @32[;‘(1140):]:5 1z22~49%

BETH Y Yzic % 2.76 %3N e fHE Bbh
%.

RIEOEF L L CONEHIME & ofic + % 2 ‘b%ﬁ
16,7, 187 ‘)%7‘* 0, FaET A DREEED

%m_&<1$uL&Kﬁ%mabtw%@M£ﬁ%$
EOEEGRFERERTEOEE THTHD L YBED5T7.4%IC
L, =D D66.4%, FEHI® 072.7%, FEHES »70.5
%, L D61.4%, MFESD72.8%EDHEN DD,
NIV FERAE L D OSSR B

IFIRERIT A L L T49.6% DERTH-o7ehs Zhidst
S OWEFNS2ME 3 A TOFBHEICRY, Pl
7 H ARLBBRRE L, QYR TR SRRERHEE
T FCRoE, ORERREELRY, —KREEN

X AR O10f, BIEEIES O 2§ % Bk < 44p)ic > T
HTH DL, Table 8 D= & {36 (81.8%) 7\\Wilisy
o, 7wy FIERORIEE L& &t 36 (6.8 %)
NEPET, WS H (11.4%) B ER»rol. Bo

Table 8 Outcome of pregnancy

Total (%)

Prim. inf.(%) Sec. inf. ( )
Full term delivery 24( 85.7) 12i( 75 O) 36( 81.8)
Premature delivery 2( 7.2) 1( 6.3) 3( 6.8)
Spontaneous abortion 2( 7.2) 3( 18.7) 5( 11.4)
Total 28(100.0) 16(100.0) 44(100.0)
Pregnancy at present 1 1 2

Unknown 5] 5 10
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Statistical studies on the infertile
women in saga social
insurance hospital

Gen-ichi Nakamura
Department of Obstetricts and Gynecology,
Faculty of Medicine, Kyushu
University, Fukuoka

Professor Ichiro Taki)

Hiroshi Terashima

(Director :

Saga Social Insurance Hospital, Saga

The statistical studies were performed on 159
infertile women who visited out-patient clinic
for infertility of Department of Obstetrics and
Gynecology, Saga Social Insurance Hospital from
1975 to 1977.

1. Of 159 infertile women, 89 (57.4%) were
primary infertility and 66 (42.6%) were secon-
dary infertility. The incidence of infertile
women to total outpatients of this department
was 2.76 %

2. Ages of women with primary infertility
ranged from 20 to 36 years with a peak at 27 to
28 years. In secondary infertility, ages ranged
from 23 to 22 years equally.

3. Infertile periods were for 1 to 8 years with
a mean of 2 years, and 65 (45.0%) visited our
clinic within 2 years.

4. The highest rate of successful pregnancy
was observed in functional infertile group cate-
golized by the cause of infertility, then followed
by ovarian dysfunction and tubal obstruction.

5. TFifty six (49.6%) of 113 women with com-
plete examination for infertility became pregnant
after treatments, and 47 (83.9 %) became pregnant
during the first year.

6. Pregnancy rate of women with ovarian
dysfunction was 66.7% and that of unexplained
infertility was 65.9 %.

7. There was no relationship between preg-
nancy rate and age, however, women with infer-
tile period of more than 5 years did not succeed
in pregnancy. The pregnancy rate of women
with a history of appendectomy or artificial abor-
tion was lower than that of others.

8. As clinical outcome of 56 pregnant cases,
36 women (81.89%) had mature infants with nor-
mal deliveries. There were 5 cases (11.6%) of
abortions.

(B4« HEFn544:8 A1LH)
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Clinical Observation on the Pregnant Cases

in Our Infertility Clinic during 5 Years
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Shuji YAMANO Hisatoshi TAKAHASHI

Department of Obstetrics and Gynecology,
Tokushima University, Medical School
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Clinical observation on the pregnant
cases in our infertility clinic
during 5 years

Goro Matsuka, Toshihisa Masuda,

Kenichi Yoshizaki, Yasunobu Inui,

Tsuneo Mimura, Satoru Takeuchi,
Shuji Yamano and Hisatoshi Takahashi

Department of Obstetrics and Gynecology,
Tokushima University, Medical School

The statistical observation on 165 successful
pregnant cases of the infertile women who had
visited on our sterility clinic for 5 years from
January 1974 to December 1978 was examined.

The total number of infertile women who
visited on our clinic during 5 years was 766, and
the frequency of sterility amounted to 8.09% in
our outpatient diseases. The infertile periods
on first visit of 79 successful pregnant cases was
less than 2 years.

The highest rate of conception was noted in
group of age 26-30, that is 25.29% of this group
succeeded in pregnancy.

Analysis of the correlation between the clinical
status and effectiveness of various treatments
was performed.

The pregnancy rate in anovulatory group with
occassionally ovulatory cycle (71.4%), functional
uterine bleeding (44.4%) and anovulatory cycle
(39.2%) were high, in ovulatory group with tubal
obstruction (43.5%), functional sterility (43.19%)
and corpus luteum insufficiency (33.3 %) were also
high.

The treatments which succeeded in having
pregnancy were mostly clomiphene citrate therapy
in women with ovulatory failure, and effective
treatments in ovulatory group were HSG or
kymoinsufflation (14.79), activation of luteal
function by clomiphene -citrate (13.5%) and
hydrotubation (8.89%), but 24 of them had no
therapy (14.1%).

The rates of ovulation in clomiphene citrate
group were 83.3% by cases and 73.49%
and pregnancy rates were 18.8%.

As clinical outcome or consequence of these
patients, 75.4% of them terminated as-~normal
and full term delivery, however,

by cycles,

20.3% were

aborted. The incidence of abortion was higher.

(B2t : BHFN544E10 H22 H)
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Statistical Analysis on the Infertile Women

in our Family Planning Clinic
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Prim. Steril. ‘ age Sec. Steril.

345 Total 214
Fig. 1 Distribution of age
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Fig. 2 Period of sterility
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o TV Bz LVAERMNE0H] (14.5%) L HEkii% 5
B bl

AT VAR 6 3 4HE0 e b % < BFIC L4E
R 35141 (23.8%) L ZE %R LI DIFHIREESRA I
PET, ZOHBEGICHEAAIC TYREZTB L IBEL
BALTVBRDTHD.

(3) fhppEpIZ2IE (Fig. 3)

\
Prim.Steril. |

Vi

)
6%)

b T36(636%

| BT
‘ | 78(36.4%)

Total PNT

BT
558 312(559%) 246(440%)
PN.T.: Patients not treated previously

P.T. ‘ Patients treated previously

Fig. 3 History of previous treatment

IAFISOL: 7 i & v 5 B O RHRbE & % 8 L R
RN FEEE T MAERKRE Z 2 S EREL
prad

JRFEARGETiL 168 4] (48.8%) (CfhiESZB OB S
D, BEFEMEANTTITSI (36.4%) DMBEZZOBETE
HLTWE. ZNHOEFTEN, EHREOERE, X
O IS MR H S-S 0B iIC X ) YR 2 #i T
Wb,

(4) HRAMITE (Table 1)

Table 1 Examination

464(83.2%)
394(70.69%)
322(57.7%)
252(45.2%)
173(31.0%)
208(37.3%)

H.S.G.

Rubin test
Endomet. biopsy
Semen exam.
Huhner test
Menst. bl. cul.

AL ARG, ST MR RE (), {2 Rk
LD BRERBE LY SRR RS LR E, YR
23 routine B & RN LT 2T 5 L 5 I5EEIT
o TS, FIBKE Fig 4103 330 7 Ly b THRE
HADOHRMZIT2 0, £ 1 4 HRRRSEIRNE 2477
D, WEAMOEEM 7 11 HIC NIER A & 7770 WEABR R
mss, e IP SR & IR T e > T 5.

FRRAEIEH PN ITER & 2 B I FEIVEE R & D
BRTH D, ZhICHEEL TTERBRAEN KR D
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Fig. 4 Program of routine examination

&, SEHEEESS, FRCEBEAETIETE Y T O/AL
AATHE TR A HifT L & Ae i D 7ER S S 72728
ThHDH

FHRAR A 3 252 4] (45.2%) LAIHFEL »f77ebiL T
Y/ AN

(5) AHEJEK (Table 2)

FFEFERZ RTFBNckGT L T & 5 &, JEHAT-23 5
B, BERAEL bEMEETH D, 2 BERT R
T TEHETE, ERTEXHFE 5L 1024 (33.5%) i
Wb B AL, BHRHAETL 18] (11.3%) ICZHETIEL R
iz TRETIEX 4 ~ 5 HFERMGIC AT X D R
FEESE, FETH30X108ml LT Ho L LT,

BRREMEAIEL routine FREETHFIC Bhl & S AT
Lhob o 2L ERED L DT, MEESFHREL T
STREFI L FATWAD, HERERIFLIEIL TV,

BRI 2RI AT 47 ] (15.5%), HeRsREL814
(50.9%) & @mftiz ;R L7=®iX, routine HREIBREMIT
FERe, i 6AOEEIC L YRGS TRT L&D
DIIERERTEHEATVADZDTH 5. e RBEHEMERE
BISSENE Z DI E T2,

(6) RAS, TEPEBIEELRREThY) (Table 3)

BN LR PER & BRak L 72 523 (P AR RR I 153 4]

ARiEsiE 25 % 1 %

Table 2 Cause of sterlhty

Prxm Sterll Sec. Steril.
Endometritis 1 1L
Uteig Adhesion il L
Myoma 3 0
Anomaly 5 2
Cervix 14 6
Oviduct 23 18
Ovarium 75 25
Polvic Endometriosis 17 0
TR Azospermia 18 0
Oligospermia 84 18
Functional 14 6
Unknown 47 81
Total 304 159
Table 3 Cause of pregnancy
Induced Ov 30
H.S.G. 41
Rubin test 2
Hydrotubation 4
Endomet. Curet. 3
A.LLH.(A.1.D.) 10(2)
Pseudopreg. 1
DANAZOL 1
Treatment for luteal insuff. 10
Hydrotubation, Induced Ov. 3
Gynecol. exam,
Therap. Asherman’s Synd. 1
Laparo. Induced Ov.
Unknown 38
Total 153

(29.2%) THoiz.

AT H B IR BT - IR TS RN HE1T # 0 4451
DAL e b 2 <, IR THEIRFEFEIC & B IR 30(] C
bV, AID (2 X 3 2 BlOMEYRE] (s~ AID
D Ir FARNE IR L 72 ERI Th 5.

JERASHAFE routine MRAEHE T MR A RS I RE RIS
& FBD 2 230 FERRARIELINE 0 i THOh HiRil A2 9B
TNz & AL 72 &, [[IEE routine FRASKE T1%
i, REPICBEEMNORE THRBEE T IE LS BRI
P OSERE L 72 REICIX SRR SRR L T W 72 & S ATV
B

(7)  BEMFRER O (Table 4)
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Table 4 Cause of habitual abortion

1( 2.9%)
2( 5.7%)
6( 17.1%)
4( 11.4%

Anomal
Uterus yA
Hypoplasia
Intra uterine adhesion
Cervical insuffi.

Intra uterine adhesion

+Cervical insuffi. 3( 8.6%)

Unknown 19( 54.3%)

Total 35(100.0%)

2 [BIBA F3ifE L CHfipE & 4 0 iR L 7235 & & EIATEE
FEX L, A, fuvk, SR, bFY TSI
B, —RBREEITRY, &bl THIVEERN 21T
T3,

35— TR 2RO ez &< e <, FEDE
YERARIC X ) TEENEREE 6 6, T SUEARE 4
FIEARD vz, ZIULEER U BB RE O
LB TR DIRFEE EITL TV 52, ZOKRAm
Hic L 0 RENED LN OEIN19] (54.3%) TF
FEL=.

B3 - O e R EEME R RE ) Tl B &
B EAT R WRIE DS S L7z 7e B IE RGN 0 Yefafk
S EfTROTWA.

12824 N Yefafi s & 4770\, 5 Niciinisil o guth
(R 2B - (Table 5).

Table 5 Analysis of karyo type

1 46, XY, t (7q—, 10p+)
2 | 46, XY, 13p—

3 ‘ 46, XX, 2lp—

4 | 46, XX, Dp+

5 | 46, XY, inv (9p+, 99—)

(total 12 couples)

4. £ ¥

ZIRFYIC TRBe LB © PBRHERSME, h
%, FERATEHIC2B6~305REICHK b EE ThH 2 D=
ED, SHEPEQRE LR TH B, 20 O 240
FEEHIRT S LAENTH Y HOARMIE & 13V WEENS,
FoEOANEFE~ ORFOM L2 ML Tnwd LE2 6
B, T OBERRER] TITEE S EEEIR 2 WE & TR
H IR AT RE R eI D B 2 /T 70\, BRE OB EEASRIT
PTG ERIRES, Huhner BifE 21772\, Rz B
IHL T3,

39RELL BN T FIERD HALIZAS, T DRRAEN] TIEANT:
IR B IREREE 2 L A3 E V. F AR IR

Bk o AR KRN - Ak - AR - FE R - R - RS

(95) 9

DAEF <>, Down ES O Je KREF WO RELD | HAE,
% 1 M E & A TH ) REREROMTICHZES 52 &8
Wt e, BEDOFERZEMGES ML T case by
case DYNNETHDHLEZLNLS.

ASEEART 2 B L T pesk 3 L L O AT D i & A
FEEE L L CHER O T e s, Il Tt MRS 2 4284
b, ZEL, HAELHF 1FEUEREL TWAHAICE
RIEE L L THREBRBEEZTRINETH L LHRELTW
%, BT, AR, HEF S LA AN
LAEDINTHREEL T3, 1 AENO R TR EE
ELTHIEY LT L RY LR EL ARV, EES
VL B AN TR AT AR 2 IE & IR T HE 7 RE O R
B & AT WEMIORBE S & TRIBEERL Tna. =%
P RPERE R A LT B R AT TR AR R AR IR &
B#AL TV 5.

URIZRHTO MBS HREBEZZIE T, KFEALE 48.8
%, EERAE36.4% MUE TRE, TRERE ST I BEES
HY, FOHICHEEETORAERITERDIC LB~ EE
L, LoabfRMRES E THITLZREBREZ/RSLT
W\ 2, routine B & Bl 6 EAT L7g AL b
ot filh % EENTW S, NEEDRETAINS
fiive, FRIEKRFREE, B ASIRELE O RN EES R TIT 2
b TW5 routine FEIZ, ZERETH Y, Hric #
72\ a6, routine FRATIE [Fl—EREEEE T3 72 50
BWEER L4025 2 AL WL, FFREOSERE THEH
BRI~ A B L AV, MifT Lot e
AL MRETRT 22 L & XS LIgEE T4
S TEL BLEEI EEIND

AR K 0 41 BB B CIRIIBRIK T & BYERT 035
RER Ui, SHETHE, SR TE 0 BRI
102 7 (33.5%) FEFEALELSH (11.3%) LmfEzrRL
7=h%, FEWRRRARHS 252 ] (45.19%) 12 L > fidT S 7z D
rHEEETHE, EEOBERTFICIANEELIE
BEETd 5 ATREME L % 2 6 N B R T A O mEMELGE
HEND, BRI TZHETEN18F] (11.3%) 2o
LT, E RV, HHEYE LI L TS L ZATH Y,
ZOED I FEFERIE TR A 2 BRI 5 Lo
whHHN, BEEFRE, R ALIECORERRE L
FHAITTRETH B L ERELV.

TR IR I & 22 B &, T INE AN IR TT 2
124l FUERRDS RS L TW 5. D, BB &4 FEko
HWEX LTEY, KREEDMENBIRDELZAL T
HBZLERLTVWEEEZOND.

BEOPEE T & LTl clomid, sexovid, HMG-HCG
BEFEHL TSN, REONFWFOHERTDH S E L
<, Bk, PREARTFASRIK O AR Tl & OISR,
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ALETsEELLNS.

LB 70 F KA 72 B8R4 13 routine BRARE THREFIC
B kB ianish, FRBEEL T >TW\Wes I5HE
RL 7o, BENS BB A Rk, B Aokt
U 2RI IR DS RSE L TW el TD Y, T E TlciifT
LIcRERIREORADRL LEZ LS. ZD X5 A
B3B8 & LREED HIVD & T AHIT b THETR D 1
LEMNHEDLNTEY, EHLT routine AR, HicH

W AR FEER O 7 W ISR BE R A3 b U - IR A AT 70
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B ORI ZEE 21X % ﬁ&%ﬁ@orwé
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Statistical analysis on the infertile
women in our family
planning clinic

Shigeoki Hayashi, Yukihiko Shiozuka,
Tatsuo Yamato, Moichiro Hayashi,
Kazuo Kobayashi
Masato Inoue, Takiko Kenjo, Akikazu Fujii

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

The statistical studies on 558 infertile momen
who visited our family planning clinic during
last four years from July 1975 to June 1979 were
performed.

1. The age distribution of the patients: The
majority of our patients were 25-30 years old
when first seen. Two cases were under the age
of 20 and 7 were 39 years or older.

2. The infertile periods: Most of our pati-
ents had had 1-E years of exposure to conception
when first came to our clinic, while 50 cases
with primary infertility (14.5%) and 51 with
secondery infertility (23.89%) had been exposed
for less than one year. These figures clearly
indicate that the infertile women tend to seek
advice and treatment earlier than before.

3. Etiology of infertility Of all of the cousa-
tive factors, 25.99% were of male origin. Since
complete semen analyses were performed in only
45.19% of our infertile couples, male factors
might be in fact more involved, suggesting the
importance of the semen analysis as a routine
examination for infertility. 21.6 % were classified
as tubal dysfunctions and were the highest amo-
ng female factors.

4. Pregnancy rate: The over all pregnancy
rate was 29.29%, 153 pregnancies were analysed
in terms of therapy. The highest pregnancy rate
(26.8%) was achieved after tubal insufflation and
hysterosalpingography without any other treat-
ment, followed by ovulation induction with a
19.6 % pregnancy rate.

5. Habitual abortion: 35 patients with ha-
bitual abortion were included in this study.
Organic abnormalities such as intrauterine adhe-
sions were detected in 16 cases. Of the remain-
ing 19 cases, 12 couples were subjected to chro-

mosome analysis, revealing translocation in 5
cases.

(ZAF : WFN544:10 H22H)
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1. Gonadotropin FEE(CHITHMIBZOES

HRIEE - FIRZFEZ - hEBER
RN - AR B
(P BE K EE 47

HMG-HCG #EEICY 2T, JRELO @RISR 2 B
1L, HEIRERYZBET B eoiciE, Yo pERIED
TR RS RS CEECTH . SR, FERRRAE L
iz & & D) &1, FEEEo HMG-HCG #ihkic 4o
T, Zhb EIfiid estrogen & DFEEEHIC o W THRREFL
7o, FOFEER, HMG 2 &L 2ER Tk, HMG ot
2 iz o T estradiol (Eo) HfimL 72 2%,
U HIRFT R LT LS Thic o Bk msiand
DbH NIz Fio, MKZ T, maturation index
L karyopicnotic index ICIFERIARHERITE D & 1
72 h3o720%, eosinophilic index (EI) 723kig) E2 v
SOV L ATF LB bR R L. &R LT, SEERIRET
RS Er &30l b XML, RWTEI Lol

2. BIF Ko EUHERRICHY S HMG-HCG
ik & BEOR
B A DR - EE i
i RE-=% fR-gH K
) IS 4+ EIR IR - FE Y
B — (RIR K f)

LMEATE D T CESIIRTNEDO K TH 5 BE I xt
LUCHERE B3+ 5 2 LIXAR RV EETH 5. Y
PRI L C A REOPIRFE BRI KR E R BREH T T
55, JREEELZERETHEHTT R e kot
YRR L TR R IBEES 2 WO RER TH 5. Tk
i LH, FSH 3t A0 IR AfREE © 2RAEO
W RE 21 Flic BRI HMG-HCG R 1T o7,
PEONERIZ15.5% & FHIEE D Ko 7hd, e L CHRIN
B b8 B, D0 HMG i F & i gy 7z <,

(97) 97

A 5 10 8%

HMG-HCG &z 7 v 2 7 = > ® priming BT
bBHZELERDI. EIF Kb e ©UEEREINE O R
LT, st AR 14 L EEE AR E 2T 5,
karyotype 7% XXp-#/<+ Turner JEMERED 141 o
& HMG-HCG H#OMRE & L RE, BERKS X
OFERLVE CRIEIC L VBRML 2 & 2 AP0 RD
fr. VIEDOREL VETF Kb e CUEHINE TH o
CTHPEINE FHETE BTREMESES T WD T L AVRR
hiz.

3. HMG-HCG BB+ 5 Hyperstimulation &
meARJLE D ENRE

RRE - BRAERTE - #f #98
WHLTOAT - FRFHtens - VATt
G K PE IR
WHEANAR - A B (KREKRER)
HMG-HCG iz X % JEIRFFETE 4 O R p] 1< J6 1) 5 i
RIVE LV DREREEB 5 — v DT RA Tz, B1E
1 AR 3 5] 4 FIIc R L HMG 150~2251U/day,
7 ~11HR], HCG 3000~10000 IU/day, 2 ~ 4 H[#$#%
5.1, plasm LH, FSH, PRL RO FED AT v A K&k
e DR RIA X YRt Lic. JIEROE D
B AV 7ER] Tid estradiol, androstenedione (& HCG
B BIARC I LR TE LOBIET, ThETO
HMG #5813 23258 & g oz,
progestins 13 HCG 12 Y)Y #iz 7ok, IRHUERHCHF
Bl iEE = LR RIEI 9 03 bivie. BT WiEE T
DIAHBIBICZ 5N 5% L WS ER BT L TRE
HE Y Y SEICHWEN D hCG iz Lk W Iz BT % %
FuAf FEEAPEHICREENZEEZE 2 D 5. I
DIBLIER D 5 B 1T X UERE K O & 1 E—8L
T prolactin 2EEZRT 72 £ OBRBREWIT RAE S
e

4. TREISECHIT BRI FRDIEMRIZOWNT

EPE P RILFHE - MEA
(OB I ST I K TE B

I % L L CERAR 2 2T 2 IR A OB BN
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FIC®H B3, Fx ORI BEED FITH L <
LTW5., Z OB, W53 4EEICHT 3 RiEsEERE
763 45 O ARGE SRR B & OVRHRIE H BB SE & 70tk
DRRBIT > TEFHEITVRB I 272, PEUEE I
12741 /14161 BEIRA 5 38 S v 42 FlICIRIRRESE Lie. #
AR R4 T X544 /2526 T IEHRERSE L, I RIT- Gt
4 41/73651, BHASER T T 2 41/986) T o, L
Bl OIEIRSR I 124041 /763%1] (16.3 %) THEREERIZ 154/
1244 (12.1%) TH-2o7cs, FERETWE & Bephi
Yl % BRI B L EIRRRSTIE 12361 /672 (18.3 %) L
VWO BIF R R E 2 7o, TR HEIRRE S b AR AE
ARETHT DIRPBE DIEYRRRSLDSZEH I DIE> T2 7
LEZOND. —HIVERT, BHRERFF TRIKW
RETH Y, SHOBPEOYER EADEENS.

5. BB blood-follicle barrier (ZD\T

FOE#EF - Flfngd - 2AEA
P (P KER)

Jp¥io> blood-follicle barrier ®iZFiEatEny, PMS-
HCG estradiol, progesterone, histamine 2 L ¥ & D%k
CEfish s DrERE L.

FEREMIE AR A R L e,

T IC X, PMS 300HLAL 2 #E LI HE 2L,
9 I H iz 18I-RISA 200pCi % B# AR L v 5 L7z
9FEE I PRBLRH & R A 17, UPMHE & i
? RISA DR % Wl Licdh D&% Thbbl, Z
NEFERL Lic. P EoxtBifcmnz, PMS EIX
& HCG #5313 8 Wy H 1245 % 100057 & 3% L,
estradiol XI% progesterone 5L 7 K H Iz &
10mg, 100mg # f F#&5, histamine #5843 8 I#fH]
5547 H~ 9 Wi H 12 2) THRE 500mg &85 L7-.

FRE, HRE29~59% - PMS B 5-#£48~63
% « HCG #%5-#£40~68%, estradiol $¢5-#£45~66%,
progesterone #%5.#£43~66%, histamine #:5.7f 47~
68% T o7z,

estradiol #5542 histamine B 5B CIIAE S ICHER
D TCET M5 2h3 %, X, PMS BEh#EERL
IREETUHET B D R X720, ZDMOBTIIEE
Eixf otz

6. EWRHRENLRZ—WFLMET 2EBETFOM
HsEAERER

SFH B FPPR= AR W
Rk - #2)
RIEF OIZREEEEI L b > THRE S h 5 kG

ARME< 20 & 1 %

L FERRBRE A AR 7 — PR L ORRVE RIS OIS T O
TERBRI L % BREIE T HMEEIc X VB Lie. IRET
& B AR T & HEITE KRB P Ol LT
LRARKIGEFESN RO, BTOBHERE LA
2 —IIF-~DEA DD IRV, MEERF TS5 I
MR Lo FIR BB RSB bh, £ h b0k
FIRESHCIITF LIERET 5. BERLA X, Zihvk oHidE
ST E LB 31T 520 L AR, B TFEEs
SEIR O M b IR - O TR Z 525, T 0
BOJE HRTZMICE 28T, KIFFHN CRE 2
SRTEEE X RARY, ZoEBOMEHELE X+ 5
RANDOYYEIN DA Z—IRTFNICTFET 5 2 & 2RE+
5.

7. AETF Subcellular fraction (=& 2AiEEE A

T TEMEHIE ORI EER
SEFBES - (U5 - R
B - By FE
(% J I K BE Jih)

JEEAS AN i N D i HR I R B SRR IR RS AR
BB AR &N & 2 AP LAHERERKD 1 5
ELTHTFRIEOBERERE S Tns. X, Z ORER
NSRRI & 2 R FASER BT i 7S BERRS 1 R OV IRy
TESBEFRRIC IS TORREND L ZH00, O
FABEHE ORGP L L TRT B & OFURIE T
FRIECAEL T LREPUR, WS ASEHURO B
HAHEZ 6 Tnd, BERL FPUERIEEREEZ v
TR NS F & 0 sshishilil o BHER 2 HaTs
v, SEFHLIIEIENET % subcellular fraction 12
SH L, ZoEOGERBIRIER, WO HERRT&2 S
A VBRI L T T RIS O W INREI I IC > W TR
A U7 NBEIRRS 7 o B ALEIE ONC homogenization
12 % AV 53 T R ONHHNEE 23 I AR I NG e 2N FEAE
L. E7HMRs FORER S A Vo X - TR
PEFURBITEE RS & B 5 2 3T T2

8. FERMEOMMEE

mILFER) - KR

(W R R SREREL)

b MIEF A D FERN SIS O ERER C X5
BETTRIZ O W T k<%, Bennet HIZ k5 A-lw
B+ 52 LIZHL L TH 505, RN BHIME 2 X
pericyte 3 LU HERDOIEIZ, b 5 1 EOMAREC
O TR N BIRY Eph Bl Mg L o8 o
D 2R iz, B RN L 8L CEET
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HRHC oL L BE IS, BHIILEOAE~ZAN 1%, M7 interdigitation, 0.2~0.8yx @ gap Uk,
FHINE @ pseudopodia $RODZER N A HINLD DY, o microvilli £R25HIT X % WEE 7 & DOFE & DOReftiER) 7
N WRERIZ 2 5 Z & & F5#% L7z microvillous 7228H1 Hh, BHEARHNZ X B transport 73T bhTWVW5 T
BRiTH 5. MR O AR Tt desmosome A LeWiE .
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