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Synopsis It has recently been demonstrated that prostaglandins (PGs) play roles in human reproduction,
, especially in ovulation and menstruation.

The purpose of this study is to elucidate the mechanism of the action of PGs upon the onset of menstruation.

By measuring the concentration of PGs in human endometrium from the women with normal menstrual
cycles, PGF;, was present in large amounts in late luteal phase.

The activity of PG-synthetase and phospholipase A, which are key enzymes of PG-biosynthesis, also increased
in late luteal phase.

PG-receptor which is thought to be important to biological action of PGs showed no remarkable change
throughout human menstrual cycle.

These studies clarify the p0551b111ty that there is apparent correlation between the onset of menstruation
and PGs.
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1. Brexs

EEARANEZE T RAOTFERELER L
o, FEMBHEMC I Y BLEFEOTERRE, #
B RK © MRS 2Py, —80°CI R L
7o, —#fid dating o 7o DEBEEAERICHE L.

2. BFEHHE '

1D FEAEG PGs BEOHE ,

FEWNE% Polytron homogenizer ‘¢ homoge-

nize L, —15°C, 70% methanol ¥z T BifigRs »

L7z, # D%, methanol % N, gas THEIE I,

KE% pH 3L LT, ethyl acetate = PGs %

L7-. homogenize I N fARKIIF > r — & -1

% 1  Prostaglandins O #H, RIETTE

Endometrium+ 70% methanol + (3H)-PG
Homogenize ‘ ’

Defat

Centrifuge for 15 min. at 3,000 r.p.m.
' Evaporate at 40°C'under N; stream
Aqueous phase

Acidify to pH 3 with 0.1 N HC!
Extract with ethyl acetate 2 times

Etilyl acetate phase
Evaporate at 40°C under N; stream

Residue

Thin layer chromatography

Radioimmunoassay

THEMR S ¥, £ D dry weight ZJUE Lic. HEX
Thin layer chromatography (JJF T.L.C.) #H
\», solvent system r 1T, ethyl acetate : acet-
one :acetic acid=90: 10 ' 12{ER L1z (FE1).

PGs ¢ Radioimmunoassay ([ F R.I.A.) i
f# /8 L7cHifki3, mixed anhydride 3 CYEBY L7c
PR & B s LR Lic, ST o RIE

HEmiE32%6 5

X, PR Lic k<, CHJ-PGs #hiz T inc-
ubate L, #EER50% DY %TE L. PGF,
Xt k0B AMiiz, #8,000(%5Thy, il
D PGs L iXF4 L cross 3§ specific A TH
of. —7, PGE, &xiT s odibi, ¥
4,000652THY, PGE, L#y15% D cross % B
oBd, Mo PGs L3Fad cross Ligh ok, H
H, Mk U7-38he (*HJ-PG 0.1ml (10*cpm), $i
#0.1ml 0%, 4°CiZT 1BR] incubate L7z,

‘y-globulin 0.1ml (1.5mg/ml), 50%#%20.3ml%

Mz TR, FREGEO XTI, EED

A BERE A BT L.

2) FEPBEH phospholipase A FEHEDTIE
£, HEL LCRIRE(CC)-lecithin) % fER
L 7z. sodium phosphate buffer }z[!4C]-arachidonic
acid, lysolecithin ATP, MgCl,, Co A, 5 » +JFD
micfosome # AR, 37°C T 3B incubate L,
methanol, chloroform THitHH, » A1 B» 5 AT
ML, (MCl-lecithin %184 (F2).
%2 (MC)Hecithin OEBE

0.24 gmole of lysolecithin

0.2 umole. of (*4C})-arachidonic acid
0.1 M :sodium. phosphate buffer (pH 7.5)
0.4 umole of ATP

0.3 ;n"nolc of MgCl,

0.003 umole of coenzyme A

Microsomal fraction from 100 mg of rat lier
(add 3 times intermittently)

Incubate at 37°C for 3 hours by stirring

Extract with 20% methanol in chloroform
Evaporate under N; gas .
l .

Column chromatography of silicic acid

Elute with 40% methanol in chloroform

Determine the lecithin and count the radioactivity

phospholipase A ¥, FENIK %, 0.02M D
phosphate buffer ¢ homogenize 1., —2°C, 1
7 G, 305 0ELTEEC X Y187 enzyme source
(#3) &, [MC)-lecithin F7* triton X-100% 2
A1: sodium acetate buffer L C incubate L,
Dole’s reagent TR % & &, heptane THH L,
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Tissue .

Homogenize with 0.02 M phosphate buffer, pH 7.0

{

Centrifuge at —2°C, x 10¢g, for 30 min.

!

Supernatant (enzyme source)

# 4 Phospholipase 1E#: D BIE

7.4 nmoles of [4C)-lecithin
1 ml of enzyme source
0.75M sodium acetate buffer (pH 4.2)

with 0.25 mg of triton X-100, 0.2 ml
Incubate at 37°C, for 2 hrs.
Stop the reaction with Dole’s reagent (2 ml)
Extract with heptane

' Centrifuge after addition of silicic acid (100 mg)

Count the radioactivity of the supernatant

silicic acid%n % T8 L, [(1*C)-arachidonic
acid % J%E L phospholipase A DIFEH% &ic B
4). |

3) FEPAMH PGsynthetase FEHEDRIE

tris-HCl-buffer iz [*4CJ-arachidonic acid, arach-
idonic acid (50 nmoles), hemoglobin, glutathio-
ne, L-tryptophane % A+, Iml t Lizrfpic, +
4y mince L7-PNfE400mg & fnx, 24°CieT 1K
] incubate | 7-, incubate %% f=7Hiz PGs %
Wy L, T.L.C. vcfﬁgél,f;, solvent system }
L T, diisopropyl ether : ethyl acetate : acetic
acid=80 : 20 : 3% Lz (£5).

£ FEPRR PGreceptor B DRIE

FERNET phospha:te buffer /1%, homoge-
nize L, 275 GRTEOLIMEE, FOWELH
L. Bohnicitdc CHI-PG, ifEED PG
RO° buffer % fnx 7= MBI %, 30°CICC 1 F¥hA
incubate L, 277G, 304 DELOHEE, WWED
HEHBEIES A RE L (B6). £OEXY, PG
£ L bound/unbound ZEHE L, 5@ED &% KE
L&, D5 K% fA T Scatchard plot %
WX, CTOMBY2AROER CHEN L. L

RAJII

779
‘%5 PG-synthetase {4 D RIEH:
Endometrium 400 mg
(4Cl-arachidonic acid 105 cpm
Arachidonic acid 50 nmole
Hemoglobin 0.2 nmole
" Glutathione 1 gmole
L-tryptophane 5 umole
Tris buffer (pH 8.0,0.01M) 1ml
Incubate at 24°C for 1 hr
Extract with
Ethyl ether 30 vo!
Methanol 4 vol
Citric acid (0.2M) 1 vol
Thin layer chromatography
Diisopropy! ether .80 val
Ethyl acetate 20 vol
Acetic acid 3 vol
Count the radioactivity

3% 6 - PG-receptor & D JHIE &:

" Endometrium - -
Homogenize in 5 vol. of 0.02M phosphate buffer
Gentrifuge at 20,000 for 30 min.
Wash with 0.02 M phosphate buffer

Centrifuge at 20,000G for 30 min. .

Precipitate (1~5 mg protein)
(3H)-prostaglandin E; or F, (10,000 cpm)
Prostaglandin E; or Fz, (0~ 100 ng)
Phosphate buffer S

Incubate at 30°C for 1 hr.

Centrifuge at 20,000G for 30 min.

Count the radioactivity in precipitate

T, BRNEEMAE %R fmoles THEL, Th
% receptor B L L7-. & 1T mg protein -
DIBE LCER L. BAMECIZE= vy b
Er i, .
Br IRk

1. FENES PGsRE O AREAC X 548

e F ARA 0 5 FEARES PGE, RV
PGF,. fEORERME X 1 12T

PGF,, {fHi%, FHE{EHA100~500pg/mg dry we-
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| K1 AgRllcsds ?’E’l"]ﬂﬁ:{z prostaglandms
W DL
ng/mg dry weight ng/mg dry weight
0.3} PGE: 0.3F PGF2a
[
.
[ ]
0.2F 0.2 .
0 . . o
! °
% 0.1F 0.1 o
®
.:.. ‘o... .‘.o.o
2 et { 1 i 1

—10—-5 0 +5 +10

day of cycle

ight T, A EBHIEBIC

BiETH k.

1 1
- =10 =5 0 +5+10

day of cycle

SRRai

HERE3246 5

K2 ARER#Mlcsd % FEAKES phospholipase
A BHEOES

Ti¥, 30~200pg/mg dry weight THot=. A%
Fr D 2 453 100pg/mg dry weight [L TR0z,
PGE, i, BAEHK I, #100pg/mg dry weight
TH 273 sit, 50pg/mg dry weight LIF TH
Dfc. ¥, AR, EBRFEA dating &
L, O% ovulation & LCHfJH T/ L7,

2. TEPEAH phospholipase A JE#:D A#ER
P X %F

1 unit |, 37°C, 2Hf§iclnmole DIBEED
FLa M sBERE L LCRHAE LT,

PRfaffiz 3\ % phospholipase A DFEH:Z, 60
~115punits/mg protein “THOkh, FEHEHI T,
101~600punits/mg protein <, #ic, FEAMAKL
CEENEE O (K 2). gestagen FEF DI
ATix, JRRaio phospholipase A yEM: & H#L L
TEETHO.

3. FEPAMh PG-synthetase FEH:D AL
X HHEE |

PG synthetase JEM:(X, arachidonic acid 725
PGs ~- conversion rate T/n L7z, K3 WRT
<, SRR conversion rate 1%,  0.2%~0.75
YCH ot HiIEH D conversion rate X, 0.53%
~1.1%THot=. o

4. ?E.I*JEEDF' PG-reCEPtor B0 BRI X
LHEE)

PGE, receptor ﬁoi, Jpal ik 1 {}‘lj % B&
T, 27~60 fmoles/mg protein THof=. Hik

# units/mg protein 3 600
300f '
X women with gestagen
®normal women '
L] L]
2001 gg
[ ]
° L[]
. .
100f * ¢
. [ ] B . £
°
L]
—10 -5 0 +5  F10

" day of cycle

X3 E&Hﬂuﬁﬁ%%ﬁﬁﬁ*lﬂﬂmme

Eox®)
conversion
rate (%)
°
1.0 L4 .
. °
: e
°
‘ .
0.5F .
°
.
5 | 1
-1z 0 +14

day of cycle

M4 ARARICsT 5T ENEA PGreceptor

E0LH
fmoles/mg progtein
L PGE1
60 °® )
[ ]
401 o
L] [ ]
R '. :
20F e * %
. 1o 1

—10-5 0 +5 +10
day of cycle

60

40

20

fmoles/mg protein

L . PGFZu

1 /] L
—10—=5-0 +5+10
day of cycle
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#icl1x, 18~35 fmoles/mg protein T BHOf-.
—%, PGFz,; receptor £13, IPHai] ©1246~60
fmoles/mg protein “THo7-. HARITIE, 14l
2T, 40 fmoles/mg protein LIF thot
(R 4). o

PGE, receptor }x X PGF,,, receptor (D assoc-
iation constant (Ka) ¥, & 4 & 108M™ order T,
affinity O F\» receptor ’C@")t

E £
PGs D JizE, %kRIAkELTm 19704F
kS K oan 3T X7, Levin et al.!?,

Caldwell et al.”}, carbodiimide #:iz & b PGs
% BSA LESEIRHEETIER L, R.ILA 2T
L7z, Lo L, il mixed anhydride 351
b, Xb specific Ptk EsZ LRTEL,
FEEORIEL L b, v ARRAMPC KT 3
- R#M PGs OZEE) 23 BE ST ELTOM,
PGs LR CRA S, RFFClEAT A0S,
ARAMC s 5 FEABEHD PCs 0 RE
BEDHDHDDLINTEI., Downie et al.'3,
bioassay L Gaschromatog‘re;phic mrassispec‘trbmetry
(LT Gas—méss) T, ‘Green et al,1® ki Gas-MassT,
Levitt et al.'® 3 R.LA. T BEBBT 5
FEABEH O PGs B % JISE L, PGE, PGF Jtic
SRR X b BRI EERRT C e L.
bhbhoORAE Lz RLA ECTHE LR
Green et al. OfE & B L T,
B BRI PGF,. {23 X ) B{E%RR L.

t%, Downie et al.,

PGs FEA Y, —&IC X o TC regulate X }uTi»
B kNS, PGs AR FBNEE %
B L.

PGs @gugﬁ%g %% arachidonic amd %“j: D
TEFIRIR, MBI TR L LCRIRECK
HLTHEELTS. cD=ATAFEA%, pho-
spholipase A 2SGJT L, UM Shto arachidonic
acid Z2DOREAFINERGEE L, PG-synthetase. D{EH
WwXb PGs L7c%. #2°C, %3 phospholipase
A FEMERIE Lic. Z ORER LA AR (CI-
lecithin T, Robertson et al.?®, Gatt'® o Jpk
CCEBL b ThHS. FHEYE, BEEUTE

I
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A > phospholipase A (X FZE RN LT L)t
HLTW5. bhbhOERERTY, HEH,
B KO T EPIBEF D phospholipase A 1% 47
WCHEBN L7z, gestagen ¥y 5 L o FENEFO
phospholipase A 1z, SRR FE MM & e
B EEED RO,

iR phospholipase A @VFFH X by hic
PGs W Hh 45 B e
3% PG synthetase DFEMZET L.

Miyamoto et al.2® ¢ J#:¢ arachidonic acid
b PGs. Ao conversion rate % HIZE L7z, B
i, oKl PGs ~dDE\~ conversion rate
RDI. JE L PGs 1xFEwe PGE TthH b,
#fF T PGE 225 PGF AL T, RPTLE
ALTw3EELOhE. Tibb, PGs AFK
CARRT SBREEAEE Oz Ltk b, PGs
BEAEEC O EELDRD.

Tbic, PGs HREBWF O—maE > &E %
B s PG-receptor BB Z G L7z,

KR TEHA PGreceptor DJFTEIXEEV 1T X
DL LisoTc. B © Hxde, ThZh
PGF,. ' PGE,, PGF,, o receptor H % %5 =
L1 Powell et al.??, Kimball et al.!® = x -
T#&%éhﬁ:, Wakeling et al.?®}3, v + FEH
W PGE;, RO PGF,. @ receptor % #if& L7z
Hhbiit, PG-receptor |33 cell membrane
CHETHLOL LT, FEANES PGE, R O
PGF;, o receptor &% HITE 1/7‘.';75‘;, I EAAHA
TIRIPRER & i LT EfETh Ok, chi, K’
AT A Y, PGs AfHABE ALY, PGs
ErEz -EE, B PGFZ,, receptor 3 occupy
IR, FF occupy TR T 7ol receptor % JlTE
Lt HEEINS D, FERAEFD PG-receptor
@%%K“)L ’Cﬁi%&@i‘ﬁ.ﬁ#%\% Bbhs.

PGs DFTEICOWTIE, MHHAE T, #
K52 2384 OB <, Ogra'et al.?® ie b o
JpETHE L TW5. bhbhut, BeiE Lk
&Y, ﬁ%@?*ﬁﬁ”b?&%?\]ﬂ%ﬂ%@ibbﬂvm
PRI R b e |

b b DT ERHIRIL estrogen, progesterone D A

arachidonic acid 7> 5
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74 FhrevolpliTds. bhbhil,
PGs DGR ABRRIICH I WEBIT5Z b
b, AT wrA KNk /T dependent CTH 5% &
HEZZ U1z, Jordan et al.!® i3, v MFEEIRIMMAG
estradiol » FEPAMR® PCF YR & (3AHB8 5
LG L. |

Blatchley et al.® 3=, %, } T, Castracane
et al.!® {35 , } C estrogen--progesterone |
h PGs £ARITEE S L|E L.

bhbhil, vy b AvicErr ERIX
h, ATudf FiiEevi PG £EEDOWT
¥at L.\f;fg%;estrogen+progesterone A, PGs g
B, BERIEHERU receptor BT\ B X1
TWBT EXH LM LY.

—7, PGFa i2ix, TEAIMIER &3
MESHEER D B 0 0, REBIIRR 52 ABIIRD
vasoconstriction 2= L, HERK o—H L7
5T ENHEIND.

kXD, Hkmﬂﬁ%%%ﬁ@~%u%<%
ELTwB30EELLNS.

Mr#bsclEa, HERL-HEE, #AREYHDL
S BEAEH BHRFCEEZOBELREL ET.

ik, RBXOEEIX, F2M HATREFES, £31H
BAERGANFLEHRBRS, F7EH7 o 7ERBA
BFELe s v TRHELL.
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