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BE 5. bEEEAH ST 5 phospholipase C = A, DIEMALIZHABEHRO + 5 v A2 a — % —
ELTOGTPHEERE (GEAH) HEEL TV ALENERE LU TORKEYEL.,

1. PGF;o, GnRH ZBHSFIB X 57 » FHEEHRO 1 7> b~ ) VBBOEAK IO 7 SF Vv
B H 2, GTPIREMRDOKIETHY, GTP HEEEAEDONENTE I i,

2. IAP JEMEERIZ4IK BREAEL S~ Ehid, COBAERGTPHAEQED a7 ==y
FT, Ty FPEEARICEVTS GERED a7 2=y FAADP YV Ko k¥ hic b E 2 b,

3. IAP BIE 2 2 7-E (K% PGF,e, GnRHa THIB L 7B, 1 /> b — ) VEEOEA R L
77 F FUBoEITE Il X i hotk,

4, T HIIFA4EE phospholipase C, A, & DRIC Gi LIS D GEEENNET A Z LR RBL T
5,

Synopsis We have studied the possible involvement of the GTP-binding protein (G-protein) in the activa-
tion of phospholipases C and A, in cultured rat luteal cells as a transducer of cell information.

1. Inositol phosphate production and arachidonic acid release in rat luteal cells by the stimulation of
PGF,« and GnRH receptors are dependent on GTP and therefore suggest the involvement of GTP binding
protein.

2. When the cells were not treated with IAP, a membrane protein of 41K molecular weight was
apparently labeled. The protein, with a molecular weight of 41K, which was obtained from cultured rat
luteal cells without prior treatment with IAP is considered to be the a-subunit of GTP binding protein as
reported in other cells. While a-subunit of G-protein was ADP-ribosylated in luteal cells too, the 41K
protein from the cells pretreated with IAP was not found to be ADP ribosylated.

3. When such IAP pretreated luteal cells were stimulated by PGF.« or GnRHa, the production of inositol
phosphate and the release of arachidonic acid were observed with no suppression.

4. The results suggest the existence of some G-protein other than Gi between the receptor and phos-
pholipases C and A,.
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444 7 v FERFEEMROGTPREENEADE S

4mE, 7o b EEFHAEMIC KT S phospho-
lipase C R A, D{EMALICHEEHR O b 7 v R
Ta—%—tLTOGTPHAEAEPEEL T
WBENEIRE LIcD THET 5.

MR L & UHE

1, AE

myo-(2-*H) 1 7 > + — A (15.8Ci/mmol), (5,
6, 8, 9,11, 12, 14, 15*H)7 5 % ¥ v (83.6
Ci/mmol) ¥ New England Nuclear #: X b [EA
L7-. 1995241, Eagle’s MEM £5#bi3 B KBI3EH:
#l, Ca** free MEM, 4-PafFIiE (FBS) 13 GIBCO
8 .2— =2 ik Pharmacia # 8, Type 1
dispase 3 & RIBEFELE L FEH L. Type I col-
lagenase, fatty acid-free41fifE 7 v 7 3 v
(BSA) X Sigma #:8 % A\ 7, (D-Ala% Des-
Gly'*)-GnRH ethylamide (GnRHa), (D-Phe?,
Pro3, D-Phe®]-GnRH (GnRH antagonist D),
(D-pGlu*, D-Phe?, D-Trp®*¢]-GnRH (GnRH
antagonist II) (X Peninsula Laboratories, Inc,
X b, pertussis toxin (islet activating protein:
IAP) QRIIRZE L Y BA L1, PGF.q B/NEFE
& b, MEERRE AL E Y (PMSG), human
chorionic gonadotropin (hCG 6,450IU/mg) %
FHEMES L VRSN, ToMOREEARD
BRI e,

2. 7 v FEEHBROSE - R

26 H # @ Sprague-Dawley R4 %& M5 » b I
PMSG %50IU E THE L SR OIfax HE I+,
64511 hCG %#251U L FE L BB S 27z,
hCG #4552 HBREGELIR DR, COHYHE
A1 H# & L, hCG#E5#, 2 HBRERNIC
B LN BB Lc, BROYO [0 Z &
¢, HEEXMYIL, collagenase & dispase #LE %
frofifa s o8 L e,

SEEL oAl TR ER A FRLL, Z OMile
HiEwR A bEAMRY BT B I ER - — =
VR ABLE DN % 707, Medium (M) 1995%
FEW T3.0X10%ells/dish i27e 5 L 5 AR L,
35mm culture plates (Corning, Glass Work,
NY) CBEEEL ., BEERHZ5 %C0,/9%5%
air, 37°C & L7, BB II48fH & L e Aica L e,

HER#AIE L5

0.5%trypan blue AR X S EEMO4E
R, ERIEFORIIOBU EThHo, &
7oA BB 0.25% ) 7o v —0.02%EDTA &
BCHilar dish »HEBEEL Y v v b Lic, BEEM
RBGEEERKLE & bEmL, BE4HBE
1% confluent (39909%) 1zZ L, 7.0X10°cells/dish
THON,

3B-hydroxysteroid dehydrogenase i& V% &
T 5D EEI1XT0~80% THD1®,

3. CH) 47—, BXOWCH] 75%F
VERIC X B EERFEGHROES

BE2HBo#FEMAMBEY 54Ci/ml © myo-
(2*H) A 7 &+ — A& E110%FBS-M19955 &K
T2 BMES L., CHI7 5% ¥ viBR% 4 RERIE
BMILAVEBED# /) — VTR L CERRICEM L
to, BEERFO= X ) —LVEBEZOIBLUTEL
7.

4, EFAGMRO IAP A3

myo-[2*H) A 7 v + — MV EEE &M X
0.1%BSA % X 810 mM LiCl % & s Hepes-
buffered saline (HBS) <, %7/ (PH) 75 %V
vERI30.1%BSA fatty-acid free (FAF) HBS ©
3EEEE L, MRCERARTWiow CH) 2#BkE
LI, B« ORIBWE » BERPICHML 2,

FIBE 130.1%BSA-HBS (LiCD i %
72 PGF,a, GnRHa % 1 7 + + — A fRBERIZ,
0.1%BSA (FAF) HBS iz % ## L 7 PGF;e,
GnRHa %7 5+ F vBAEERIZH . IAP
(100ng/ml) X10%FBS-M199%% #h1= hn 2. T 24KF
FIRTALER U 7c,

LR ERKIm] & dish iwin z TGS
WBAA X8, 3TCTA V¥ 2 X — b L7c# dish &
cold-ice FTHH L TRILEEFIEI R, 77+

FvBiZzrerra—zr g7 —n (2. 1v/v)
WX % Folich®E¥ThH L, HIBEEREL
CHIA 7 > b =) vER(P, IP,, IP;DEE)E
& X Hasegawa-Sasaki et al.DFFE'ICHEL,
AGIX8h S 2ricX B u=b 2574 —TChH
LAIE L7z,

5. EEHIBAOY K = vALEE & GTPyS O¥sin

DA/ r—nY VBROEAS
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B (pH 7.4) oL, 20mM Hepes, 110
mM KCI, 10mM LiCl, I1mM EGTA, 0.5mM
CaCl,, 6mM MgCl,, 5mM potassium succinate,
5mM potassium pyruvate, 2.5mM ATP, 2mg/
ml BSA & L, 4+ = (Sigma ) EBEX50ug/
ml & L7z,

B EW RIS EH, 0.1%BSA-HBS (LiCD) T
3EBEE, MiarEEL, Lo A= viRnE
BRIz C37C, 541 v+ a~X—1 L1,
LeEtk, 100eM GTPyS hnz7cd D L nz 7o
b OTHRMERLAE (K1),

2) 7 5% FVEERH

FEAW (pH 7.4) D#EE, 20mM Hepes, 120
mM KCl, ImM EGTA, 0.5mM CaCl,, 6mM
MgCl,, 5mM potassium succinate, 5mM potas-
sium pyruvate, 2.5mM ATP, 2mg/ml BSA &
L, A= vid50ug/ml DEELH, ok
DEERA 7> —A ) VEBBOMBERUTH D
(= 2).

Cultured rat luteal cells of the 2nd day
i)
5¢Ci/ml myo-[(2-*H] inositol 48h incubated
i)
Washed with 0.1% BSA-HBS (10mM LiCl) 1.5ml
3 times
l
Scraping the cells
|
Incubated with Saponin (50xg/ml) 37°C, 5min
i)
Centrifugation 100X g, 5min
i
Cell pellet washed with 0.1% BSA-HBS (10mM LiCl)
i
Incubation with 20mM Hepes, 110mM KCl, 10mM
LiCl, ImM EGTA, 0.5mM CaCl,, 6mM MgCl,, 5mM

potassium succinate, 5mM potassium pyruvate,
2.5mM ATP and 2mg/ml BSA
1)

Added with hormone in the absence or presence of
100uM GTPyS

I
Terminated by chloroform-methanol (1 : 2 v/v)

1
Anion exchange chromatography (Dowex AGI-X8
formate column)

K1 Analysis of inositol phosphates

B

445

Cultured rat luteal cells of the 4th day

!
Incubated with Medium 199 containing 1xCi/ml of
(5, 6, 8, 9, 11, 12, 14, 15*°HJ arachidonic acid for 4h

)
Washed with 0.1% BSA fatty-acid free (FAF) HBS
1.5ml, 3 times

!
Scraping the cells

)
Incubated with Saponin (50xg/ml) 37°C, 5Smin

)
Centrifugation 100 X g, 5min

A
Cell pellet washed with 0.1% BSA-FAF HBS

!
Incubation with 20mM Hepes, 120mM KCl, 1mM
EGTA, 0.5mM CaCl,, 6mM MgCl,, 5mM potassium
succinate, 5mM potassium pyruvate, 2.5mM ATP and
2mg/ml BSA

)
Added with hormone in the absence or presence of
100zM GTPyS
Terminated by chloroform-methanol (1 : 2 v/v)

b
Partitioned into two phases by adding 1ml each of
chloroform and water

!
Determined by liquid scintillation counting (the lower
phase)

X 2 Analysis of arachidonic acid release

6. HEfEMifaD ADP-V K> a{b & SDS- K Y 7
7 Y NT <4 FrVBESkEIE (SDS-PAGE)

BEEFAMAL (7 X10° cells/dish) #10%FBS-
M 199578 % C IAP 50ng/ml # 0z 7= d d & i
ZTIe\ b DR 24RFRIEE R U 7o, Mifg% dish X v £l
L, MEWHERE, 100,000 X g &0 LESE A
EUR L7z, ##E%20mM thymidine (Sigma #),
omM MgCl,, 2mM EDTA, 10uM [32P)-
nicotinamide adenine dinucleotide (NAD) (26
Ci/mmol) (New England Nuclear #), 0.2M
GTP, 2mM ATP, 4mM DTT % 4 t:0.2M
Tris-HCl (pH 8.0) B¥#&150ul RFIL, 3ug D
IAP %Nz T60% 1 v+ 2~<—+ L ADP J &
Y MU G R {707, ADP V) £ v afbhiifT it
A% SDS-PAGE THBEL7c., kB THOE
& 4" T autoradiogram % L L7 (X 3).
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R BHE
1. PGFoe 38 X O'GnRHa B i & % 1 / v~
b — Y vERD EH (phospholipase C D{EHAL)
CH)1 7~ b — A5 HEvEMAHRIT T
HA4 7 b= ) vBRELELK T S PGF.uq,
GnRHa 0 BEKAMEY %25 & (K4A), PGF;a,

Rat luteal cells (7.0X10° cells/dish)

treated or not with 50ng/ml of IAP, 37C,
5% CO,, 95% air, 24h
The cells were scraped

sonication, 4C

Centrifuged and supernatant removed
100,000 X g, 10min at 4°C

The membrane-rich pellet

0.2M Tris-HCl1 (pH 8.0)
20mM thymidine, 5mM MgCl,, 2mM
EDTA, 10gm (3?PJ-nicotinamide adenine
dinucleotide (NAD), 0.2M GTP, ZmM
ATP and 4mM DTT

IAP 3ug

Incubated 37°C, 60min
)
Stop 0.1 M NAD 541, 4C
i
SDS-PAGE
)
Autoradiography

'3 ADP-ribosylation of rat luteal cells

251

20

*k

*k

%ok

O control
® PGFaa
& GnRHa

IPs Formation ( X 103dpm/dish)

IPs Formation ( X 10%dpm/dish/15min)
=
1

= T T "
-9 -8 -7 -6

CONCN. (LOG M)

5 v FEEEEHROGTPEAEHENHS

HEmREE43%E 4 5

GnRHa ¥ THi#& & $10nM U L0 BE TEE
DA v v =Yg (AP, 1P,, IP,) WG
BB, & 52 PGF,e (100nM), GnRHa
(100nM) THRIBEL7chEA 2 &~ b= ) VEEDE
ERREERS S THERBIEML, 300T S

bF-wE L (K 4B), BEFAM IAP (100
ng/ml) % iz C24RERALE L 7=, PGF.qa (100
nM), GnRHa(100nM) T154HRIB L 7chs 1 7
v b =AY VRO EA I & i hore,

2. PGF,a X O'GnRHa RIBwic L 57 5 % ¥
v R (phospholipase A, D &AL

CH) 7 7 ¥ F vBESEEEEGAMAR,- OO 7
5% F VBB IICR T 5 PGF.e, GnRHa DRE
HEMIRSACHL T EL, 75F FVEBBDOK
HEEMI=EL310DM T35 b=t L L, &
i PGF,o (100nM), GnRHa (100nM), GnRH
antagonist (100nM) THIE LR EINS
7 7% F VBRI 5B o Z & < RIBEEILS TH
BrHinl, ZTo#kikcic60s ¥ ¢ ERAER YR
L.

s A MAa IAP (100ng/ml) % 50z T 24K
HALE L 7o, PGF,. (100nM), GnRHa (100
nM)CISAEIRIB L2, 7 7% F v BRI
H X g sz,

3. GERHEDOBILG BT et

251 B
Hk
*k
20
*
15 *
Kk
£
*
10 *
O control
A GnRHa (100nM)
51 ® PGFza (100nM)
0 r=r==r T T T
015 15. 30 60

Time (min)

4 Effect of the concentration of PGF,. (A) and time course (B) on the
formation of inositol phosphates in cultured rat luteal cells. The values shown
are mean=+S.E.M. of triplicates. * p<0.01 vs Control, ** p<0.001 vs Control
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5 o
1 J
>

o
1
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e
+Or

O control
® PGFaa
& GnRHa
A GnRH antagonist 1

o
i

Arachidonic acid release ( X 10%dpm/dish/15min)

-8 -7
CONCN. (LOG M)

" -9 -6

iUk

25

Arachidonic acid release (X 10°dpm/dish)
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o
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k%

© control
® PGFza (100nM)
& GnRHa (100nM)
A GnRH antagonist I (100nM)

30 60

Time (min)

015 15

X5 Effect of the concentration of PGF,«, GnRHa or GnRH antagonist (A) and

time course (B) on release of

[®*HJ arachidonic acid from cultured rat luteal

cells. The values shown are means+S.E.M. of triplicate. * p<0.01 vs Control,

*+ p<<0.001 vs Control

medium
cell

(

(%) 200
175

)

150
125

100
75

T

50

T

25

] 1 L

10 25 50 75
(ug/ml)

concentration of Saponin

0

X 6 Effect of the concentration of Saponin on the
formation of inositol phosphates, stimulated by
PGF,o (100nM) in cultured rat luteal cells.

D ¥ +R=vBEHAERCE TS GTPyS ©
ER

VR = VABEEEMRY B L DOy K= v E
BEERES L, 8= v EES0ug/ml DR,
medium F & MAND A 2 > b= Y YEEO B
EHREEELLRY, LrboglchEoh
7o EARMIARE PGFLe (100nM) D RIBUC G L A
=y vBoOEERZ LR (K6).

CHY 1 /> =) vBHAH T CH) 75
* F v BEREAMRY S o&tE Ty K= VILE
L, B85hilaE#ERICPGF,x (100nM),
GnRHa (100nM) % %\ GnRH antagonist I
BIOINZEMLEREL, ChizthZh
GTPyS (100xM) Z¥HMMUIRIZIKT A1 7 >
b= VEREEAE L 7 5 N VERR A tb B S
L7e(®7). 417> —=nY vEBBOEAIZPGF,a,
GnRHa D A& EHMLUKCKEL b, Zhic GTPyS
PHEMUICHPERCER L, ¥, 75FF
VB O L PGF,. (100nM), GnRHa(100nM),
GnRH antagonist [ 3 X XNl OB ML 0 3,
GTPyS #&HEMLI AR CEEY R L, &
DFEER DD PGF,a, GnRH ZAMEHIBIC XL 5 E A&
oA 7o =) VEBBOEERBI VT SF
VBOBHIEGTPYS #HMTHC itk b
il Ly, GTPERESRORILETH
b, GTPHEELEDONENTE IR,

2) EHEMREGTPE&&EHE © ADP-V &
>k

¥# 3 HBoFEMAME K IAP 50ng/ml % in %
febdemzisndDR{EE L (3°P) NAD #%
T ADP- V) R mALRS & {7078, gz &
MLESBEZ DL, COoESBEESHED

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

448 5 o P EEEFEAMBOGTPE S EHE L

[Jcontrol

PGF2a (100nM)

V74 GnRHa (100nM)

GnRH antagonist I (100nM)

g IOr—A % - Il GnRH antagonistT (100nM)
X sp N
s gl 4
N
g 3 Zm
o L. -
i f f% n B

|
|

—GTPyS +GTPyS

O = N WA OO ®OO
T

N O VOO AN SN SO SR (N |

717 17 7T

L ) 1
—GTPYS +GTPYS

Arachidonic acid release (dpm/dishX10%)

X 7 Effect of GTPyS on inositol phosphates (IP;)
formation (A) and arachidonic acid release (B)
from Saponin-permeabilized luteal cells when
stimulated by PGF,«, GnRHa or GnRH antago-
nist I. Saponin-permeabilized cells were stimulat-
ed by PGFz2o GnRHa or GnRH antagonists for 15
min and GTPyS (100nM) was added simultane-
ously. Values are means+S.E.M. of triplicates.
The values found in the presence of GTPyS are
significantly greater (*p<0.01, **p<(0.001) than
those found in the absence or GTPyS.

SDS-PAGE @ autoradiogram #[X 8 iZ/R L7z,

IAP AE DL G, »FEAKBEERELHL
DT oL &, TAP CHRIALE U 7o Mifa o B4 &
TZD TRV D L inhot,

-

19754 Michell'® )iz L b 1 7 >+ —n1 U vV fE
BRBEM Ca> BB O A v = v IEHc IR
LR ETH 5 WO TRE S i, +
DFTA 7 > b =) VIEE ORBME L Hfast
Ca* wfIRAI ~IMA X DBE &I/ D LD
DTH %,

CoX o ickilan Ca B EWESRIE SR T
b, A7 v b =) v IRBEACEEE OB OBt
FRLFRERNE E D X 5 Ik © PIP, 0 X

HEREA3E 45

94
67
43

30

Mr X 103

20

14.4

1 2

P18 Autoradiographic analysis of radioactive
products resulting from IAP-catalyzed ADP-
ribosylation of the membranes of rat luteal cells.
Membranes were prepared from rat luteal cells
cultured without pertussis toxin (IAP) (lane 2), or
from cells cultured with 50ng/ml IAP for 24h
(lane 1).

It % filiif 3 5 phospholipase C % i&MAL3 % D H»
DR TR T B e,

GTP#&EHEHE (GEHEAB 375 =— 1B
7 7 — CIEWRAEEREOM L, oA, #
RO LMCIhTEHSERETH B, *
L T phospholipase C {EM AT T HEE
BEARLL VA ERW LTI TE
7"\:2)4)5),

o bERCETHT ITF N VEBEOHERER
phospholipase A, DEHIC X 5 & Exbhvbhik
FTTIEHE LT A9 Fi, PGF,., GnRHa
FIBIZ X 57 5 % F v 13 phospholipase
AN X >T, EFLLTPC Plonb bbb X
NnAH o E bR L72'®, phospholipase A,#EMALIC
GEBHENBES L T 5 ARt ILFrhER®, < =
A, BURER FRTL 5 Mifa' 9 cHE X T
A, FrThhbhll, 5. FEEEAHBRO
phospholipase A, & phospholipase C ®i&E#A{biz
BI5GEOHEOBEE > TS L., Phos
pholipase C &M DOHEIHRT & LT GCEHEO®
BlaNLE, IAPIEN e -7 4F 200
A5 9 lsbH B [AP 1 adenylate cyclase S
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GZEMHE (G % ADP-V Ao afbl, *oikse
BRI DH, R, adenylate cyclase IZxf L
THISIEICBEATR L TV 2 R B RILE & SEL IR T
ERC

IAP THIE Lc\ 5 » P B EMCE
bite, SFEAK OFEEE (K8) kfloii
TEHEMMIINTVWBLICGCEHED a- 7
2=y bTHLHEEZLND, EEMRICR T
bGEABED a-% 7=y F HAADP-) Ko i
L7y, IAP CRIALEE U 7o Miflg T 341K & H
B ADP-V Ko AbiZZB S b his o (K
8). L7203 2T IAP CTHIAE L -Mfgictsi 5
GiEHE, 3T ADP-Y Ko A baF T
HEEZz ORI, DX 57 IAP BIALE 25 L
7o kM % PGF,e, GnRHa THIBL 7B, 7
YR =AY VEBBOEARBIOT I F N VEROK
HUE & il S s oot

COZ L, 7y bEEHERICEIT S PGFa
+ & 0" GnRHa o ®)#z X % phospholipase C &
phospholipase A, D{EM A LiL TAP 4L T X
NI Z ERITRLTWA, —T), v R=vaEL
reEEMRE, GTP OEKEET7TF v/ ThH 5D
GTPyS %L € PGF,q, GnRHa 0 R #%hE
e L ek R, PGF.e, GnRHa #IB0IC X b 1 7
=) VBBOELEET S F R VB DT
HXEBCRDONICXT), Tinbb, ZHME
& phospholipase C ¥ X UF phospholipase A,®
R oo Gi DA GEHEMNET S Z &
DRI Tz,

IhbofER X D, IAPAE T PGF,. &
GnRHa 1z & % phospholipase C, phospholipase
A, D iE AL BT & LT V72 W D T, phos-
pholipase C ¥ X 0" phospholipase A, D&k
T IAP O EEH LN DO GEAE BEE L T 5]
EEIE LIRS,

RPFFRCHB B oW Te RS 1 AL, P
BB, e« R¥EFREAT (BUALIRE KPR A b5 3
B CRE R L E T,

ek, ARFLOBEE D —EILE42E 0 AR ABES
FEEEs (1990, ®RrD R WTHRERLL,

10.

11,

12,

13.

14,

. B
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steroidogenesis D38, H EREE, 34261, 1982.
BEFE  GTPHEEAOE DR S BiE—F L
WOETPHEEUE S T—, 1RH, 25 213,
1988.

REEA : BB O RERBNCBE T 5058, £
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