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1. dihydropyridine & # /> 7 A EH F|D nifedipine, nicardipine, nilvadipine (3FEEHME D PGE,
EAZEEEREHECHE L, 100uM 2B\ T hZh60%, 80%, 80%#%l L 7=, JE dihydropyridine
F%® verapamil, diltiazem XFEEMARD PGE,EL 22 < %I L 7ah » e,

2. EGTA 2mM Ghiic X W 828K F D Ca*>* v — b Lic & & AEEMBE D PGEEA1332% L »»
&l X i hr o 7z,

3. nifedipine, nicardipine, nilvadipine 100xM X phospholipase A, (PLA,)EM % = Z 1 60.3%,
89.3%, 83.9%MHE L, £hZhD50%MHIREXT6.2uM, 36.7uM, 44.64M TH -7, verapamil,
diltiazem (& PLA, &M A INHI L fs s 5 7e,

Ll Eo#ER X v dihydropyridine & H» v~ v A#?%’Hin‘ﬂﬂﬁﬂﬁ@ ALY T AF VR EITERRRIC
XM O PLA, Y EENEI 35 2 sic X b PGE,EL*MET5 2 L ARB I hic,

Synopsis The purpose of this study was to determine the effects of calcium antagonists on the
production of prostaglandin E, (PGE,) in human amnion cells. Primary monolayer cultures of
human amnion cells were stimulated by interleukin-18 (IL-18), and PGE, in the culture media was
measured. Dihydropyridine calcium antagonists nifedipine, nicardipine and nilvadipine inhibited
PGE, production in a dose-dependent manner with maximal inhibition of 60, 80 and 80%, respective-
ly observed at 100uM. However, nondihydropyridine calcium antagonists verapamil and diltiazem
did not inhibit PGE, production. On the other hand, EGTA reduced PGE, production only 32%.
In addition, nifedipine, nicardipine and nilvadipine inhibited a cell-free preparation of phospholipase
A, (PLA,) activity in a dose-dependent manner, but verapamil and diltiazem failed to reduce PLA,
activity.

In conclusion, the evidence suggests that dihydropyridines inhibit PGE, production in amnion cells
by directly inhibiting PLA, rather than its actions on calcium channels.
Key words: Amnion * Prostaglandin E, « Calcium antagonist » Phospholipase A,

&

il ]

DA Ny Y AEFENL, RG-SR

VHEREER IR T 5 T8 IRMEIHEF 0 —=E HEOBERMBEDO AN Y AF vV RAR T
RIZBAED & = A ritodrine hydrochloride % & vy 7351 TRL, FEEEXRMICRL T
D ETH BRBEITH B, R, FRFHHEER LEIERIEREEFTH I EBHEIILTE
THD AN T ARBEFHRPACORAD TS, TEY, BEERICHTA2EANER ST

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

116 ¥l PGE, B RIFTHIA v v sEEFHOHE

WA, 2T, AR prostaglandin DGR
ELCEERBEZRICTEELDRTWBERK
¥BRa o prostaglandin E, (PGE,) EA X35 »
vy AREFHIOFEBITOWTHRE Lico THhe
T5,
HRF*

1. FEMRREEE

A HHIED 7o\ IEERIE AR 14610 5 b R KT O T
EFTNCTEICHRE X ) FEY EERCEEL,
Bennett et al.?DFEICHE U CEEME % 5B

ZBL. +Thbb, FE%Ca’, Mg free

phosphate-buffered saline (PBS) TH&#&#HE]
L, DISPASE I (PBS ##], ®m#&#®EL,000U/
ml, &FEER) T37C, 605HAE L Mzt s
B, MRk 10%4-pafrintE (FBS, Cistron),
penicillin G(100units/ml, Sigma), streptomycin
(100gg/ml, Sigma), <=1 =2 7 5 X <=kFEH MC-
210 (500ng/ml, X BABI) & &1 M199 (Earle
¥, GIBCO) wiFiE &8, 3X10%ells/ml DEE
24 well tissue culture plate (Falcon) Z#%&
L, 5%C0O,, 95%air, 37TC T THEREL /-,
WX 6 B E LI confluent & 72 b, 108 B %
TOBIERBRICH L, RBAWBEEIZT T
BN Lehd, MEFEROFT RILED
bhich o,

2. FEEEEMIA~D interleukin-18 IL-18) %
LU BEWE OWINER

1) FEEEMEO PGEEA xt3 % IL-18
DEE

¥ %& W b human recombinant interleukin-
18 (E. colifazk, 500half-maximal units in 5001
PBS, Cistron) %%« OBEICHRML, —ERKH
BELC, BERZENE, 2,000Xg TEOLL,
EiE+ PGE, % PGE, RIA Kit (Amersham) 12
THIE L, BEREIREE well O MHIaECA 5HR
L, PGE,E(310° cells e h DfEEL L TEL T,

2) IL- 18 FIde X » FERE&EMa» PGE, &
x5 &@YWEOKE

H vy sFEFHFICH B nifedipine (7 £ 5 —
F®, g =nAFE), nilvadipine (= 32 —A®,
BERIE ) % DMSO ¥ ##, nicardipine (—=v &

HEME4652 5

v v® [JZ B, verapamil(7 vV 5 v®, = —
#4), diltiazem (~A Xy =@, HIHE) &
KERKCER, »rvvaxrv— 1L HTh
EGTA % PBS & ## L, % 7z, phospholipase A,
(PLA,) BHZEH|¢H 5 human recombinant cal-
phobindin I (CPB I, #f1) % PBS T&#H L7
YDOXThZhBEOBERFOREN0.1% &
B XS IERML, 1RREREEE L% IL-18 (1
U/mD %¥EML, 6RHEEREL CEELERO
PGE, BE % HIE L1, £EBIX, ThFh tripli-
cate & T 2 T\, MEFFMEBEE ORI
Student’s t test & F\THT - 72,

3. PLA G T B p vy afEHFOE
&

PLA,EM:DBIE X Lumb et al. ¥ D HEEICHE -
T47 - 7=, PLA,iX Naja naja venom HE D g5
an (1,880units/mg protein, Sigma) % A \,
0.25%fatty acid free BSA (bovine serum albu-
min, Sigma)n100mM Tris-HCI(pH 8.0) cFi%
LT AL 7., ZZE X L-3-phosphatidylcholine,
1-stearoyl-2- [1-*C] arachidonyl (PC) (specific
activity 54mCi/mmol, Amersham) % A \»,
0.05%Triton X-100% & ¥5100mM Tris-HCI (pH
8.0) &N % C125nCi/25nmol/ml & L7z, H A
v & # PL &l & L T nifedipine, nilvadipine %
DMSO ¥ ## L, nicardipine, verapamil, dilti-
azem ¥ REKCEBLCHERA L., RILRICIX
Tris-HCl (100mM, pH 8.0), CaCl, 5mM, PC
s5nmol, PLA, 0.1U, » A v aEHFIEE %,
BEA00u] & Lic, BEREEMX D EICEDK
xR IR, 3TCOERETCTHE A v+ =
R—vav 7ot FEIHFBRMHBE (toluene:
chloroform : methanol, 1.0:0.5: 1.2, v/v/v)
2ml iz, X H140ul D1IN NaOH # iz <,
FEoEH L, 1,000Xg TIOoREEO L, &
B kB 2:5200ul ¥k vsrv—v a vAA
47t y, ACST (Amersham) 5ml % 50
2T, HHLIC7 7% F VEBORSIEEZ RS >
vFrv—vavhvvz (LSCI50, Aloka) iT
BIE Ufe, PLAIEMEBRIERE D v > v A EEHLH
EAORBIMZ L EDOWHEMT 55 F VB
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1. FEEEME O PGEE£ w1 5 IL-18
D&

BxOREDIL-18 %ML, 6FREEL .
LA, IL1p oBRERGF M PGE,EAE )1
my, STEBED4.58+26.32pg/10%cells/6h =Xt
L, 1U/ml T1,894.25+501.38 pg/10°cells/6h &
=7 iELL (K1), wicIL-18 1U/ml 0
ECcFEEEMIED PGE,E4AEORKRRWE LY
BE Lic & A PGE, 2E £ B X RFEMK A hn
Lc (K2),

2. IL- 18 MBI X % F R &M D PGE, B
I T HEEHWBOFE

nifedipine, nicardipine, nilvadipine IX{EEK

H

T FESEEMO PGEE4A X IE L, 100
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H

117

uM TERZ160%, 80%, 80% BN L 7=, 50%H]
HIE B ¥ nifedipine 50.4uM, nicardipine 40.6
#M, nilvadipine 38.2uM & PGE,ZEAIN#H D4
& 1% nicardipine =nilvadipine > nifedipine ® )|
Th-7=(®3), —7 diltiazem, verapamil 2%
4 S EIRI R 2 T B S ie s » 7o, Ca?tEEE]. 5mM
THHEBEERTICEGTA 2mM 2 %ML & &
5 PGE, EAEIR2% M I iz, iz, invitro
BT PLA, %80% A LFEE T 5B E D CPB 1
S5uM ZEMML T &< MHBHRBI AL Ted -
72 (K 4).,

3. PLA,EMRR T AL v aEHFIOE
&

nifedipine, nicardipine, nilvadipine (X BE#K
i PLAESZHIHI L, 100«M 1233 BBHIE
Rz hxhn60.3%, 89.3%, 83.9%Th - 7.

T e h X h D502 Hl I E 1376.24 M, 36.7

0.1 1 10

IL-18 (U/mi)
¥EREMEO PGEEA ST 5 IL- 18 BEOEE (mean+S.D, n=6)

IL-18

—0O control

15 20

Time (h)

X2 FEEREEMRO PGEEAKKT 5 IL-18 AU/mD RIBEHORZE

(mean=*S.D., n=4)
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= T
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w
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w
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100uM

diltiazem EGTA CPBI

100uM 2mM S5uM

M4 IL-18 (AU/mD RBuc & % EEEEMRO PCGEELRIFTXERFOHE

(mean+S.D.,, n=6)

uM, 44.6uM TH -7z, diltiazem, verapamil (%
£ PLAE®EZIFI Lisor-7c (K 5),
Z ES

vy AFETEIGEE O BRI H
N aF v vEA, FTH LEF v EARH
HTHEEFTH B, HE, FEBHEOMBCK
LCbBADIEAEETAHZ EDRBHLNMCENT
ECVAB, ZOHRETD &, HFFRDOFA4 Y vV —
ABEE DR, BREOHIHE®, EEMBEEALOT
e MENKERNSD T r R 254 27 ) VY
MR SD b e v REH v AP, b PEFHERD
» @ platelet-activating factor & v f 2 + ) =

v, EDIRE AT 4 =— 2 — D OIE 72
EThBH, ThbDORT-KEER#HA~OHEL
DAY AFEFEIET 7% N VB ORED
ATy T ZEDTFRBERS,

SEIORBR TR IL-18 RIBu X 2 FEEEM
§a o PGE,# 4 % dihydropyridine % » 4 > ¥ &
¥#H1% o nifedipine, nicardipine, nilvadipine %%
BN IS L 722, flid phenylalkylamine
%@ verapamil, venzothiazepine 2® diltiazem
e ME %8R % 7R & 7e 2o 7z, dihydropyr-
idines(DHP) @ 7z %X nicardipine, nilvadipine
OEANEEEMS T, nifedipine 1X & fuic kb
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100 .
----0--- nifedipine
?
——— nicardipine /
/
—--o-—- nilvadipine ,/’ o

PLA2 inhibition (%)
3

100

Conc. (uM)

K5 PLAEHERT S Ay 2 BEHRFIOMNEE
& PLA, 0.1U, (**C) phosphatidylcholine 5nmol
CaCl, 5mM, pH 8.0

5 L RRHED 5 Tz, verapamil, diltiazem 7° PGE,
EARE{IH Lish oo &, Mfasto Cati
EGTA T v —+ LT%, DHP (& &I IXFERERS
ZMila D PGE,EEZMHE Lish o7 &3,
DHP 2flifafED p o o A F v v ZAER N LT
PGE,E4£Z#MEI Lico TR LR RET
%. DHP % cell-free D&MHET B W CEBERE
P PLAEM 2SI L, #1%) o 58 X (% nicar-
dipine Znilvadipine > nifedipine D JETH v, =
B EMI T O PGE,EAMFHORER L X< —FK
LTWw3aZ&dh, ZhboEFILEREPLA, Y
M52 2 &k b FEMED PGE, B4 & #%]
THZENELSRBEIND,

Chang et al. ®{Z nifedipine & nisoldipine 23 E
EPLA,ZMFIL, ZoWHIZRE L HEFIC
UVEBHLCFDOI LT Y AF v v 3 AEEHIE
BHakbeTh, BEbblaholcbfELTED,
Z DOfERE DHP ©F T 3% phenyl Z]R D NO,Z 23
ortho L1 ® 5 EFNH RN A TH % Lif-X
TW5BD, SEIDOEERRT NO,ZED meta fZ12hH 5
nicardipine, nilvadipine 1= % FI#EDER B 5 &
ERB B NT I 5 T2,

LHECHRBL VOB, BRI W, AT I Y
%O PLA,;MNHITEE DB b i v/ CPB I 43
FEEMaD PGEEAZMFI Lish o2 E1XF
MHNTH o7, CPBI1iTin vitro it :\T PLA,

{EHEZL.3uM T0%IHE 45 Z LRI h Ty

119

% 05, IEIEMFEE O - 12 i310mM Lo Ca?t
BMBEETA, ¥, MRBEORACEET S
PLA, Z &3 5 7= I 3N A D A & 7ot
hidie by, 5F 835,000 CPB I 2 4
RHEBWT A LRV EREEZORS, UL
DEHEIZ XY, FEMID PGE,EL 24 © %
ool EBbhs, Zhickt U< DHP X5
Pz A - T cyclic AMP phosphodiesterase % ]
HT B EARENTE Y, MAA T PLA,%
M5 3T VBELZETHS,

B OMERE RT3\ & AN 730 A3 % s
S, RECHMEBFBEROEGINE D, FiolEE
B DFEKPIZ PGE,BENSETH LD & i

“E X b REH & prostaglandin 235 L T B AT BE

M2 B\, prostaglandin EEAEDBERFE & L T LA
TOXIIRZENRELZDRTWE, MBEEXT
B LT WAMEBMEL PLAZEH L, I
BNTT 7% FvBARBHEZEE LT 299, FhER
HDPLAF LI hEHHT 50, H5\WIF+
HREHNEELENTPLACIY 7 5F FVER
I L, IV T prostaglandin 23 EE 4 X
hB®, Fie, YhEREREOFKFIIFEECH
BE o interleukin-1 (IL-1) 2M&H XA EE 0
%<, IL-1ogE L ¥K+FD PGE,, PGF,a D
B 358 HEERA D B Z EONREI T\ B,
SEOERBR TR LD L EEICIL-18 23 FEEE:
EZifaD PGE,EAX{RET 5 2 LA HE & h
Tk Y, IL-123EEIVE © prostaglandin 4 %
EHALL CRERBY RIS HRER S H 5,
M E R O ¥ KF2ix prostaglandin 721 C
72, VARFU XV F—EREOEEYTHE R
A2 b V=V BEINYLTCWBER, rfa b )=
VIZHEAITFEIRKEER S 5 Z & @GR
Ty, REBBORROOE 20 L/,
B, YHREBEOERIZ AHEFTH S
25, ATAREK, MEFEREORYA LS EFT
ER D & & 3%\ 19, Ulmsten et al 20D #4515
X, prv v AERFNBAVCLRBEZEL S
oo TEIeh, >y AREHFIR ritodrine X
DHBERHTH S &\ 5 #HE? & ritodrine & BHFE
WENNE WS REDD B b, BH T rito-
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drine X D 3EEI T 5 XV WEW, LaL, &
BlOSERRIZ L Y 2o ai5HHE], w2 DHP
BEEFEHOBMELIHE T 523 T, PLA,
EEZIEIT 2 itk vV FER RIS PGE, &
HERIEIT 5 L "R I N, D PLA,
MEEFREFERPCHREIN2MEHED
PLA,, %\ 3FHERD PLA I U T FHEX
5 E#2x bh, prostaglandin D Lfe b3, = A
a2 b )= vEEIITH IR EBHBEINS,
LAk X b DHP (3585 B O BAHR Is e R E &
Wz B, KL, ThbITRToOREYRETS
eI BHBERORTWAB LIS InEnks
30~60mg/day BRE CIZMFEENKE nM iz L
2378 B3, FROOFKERNTRILIERETSH
5 ENTFREh, FEME, »5VEFEKFO
B, IFRERB¥R0 PLAZER ET5 L BRI
BETRTHD, ERXFEENCERERST
HLERE ST, O ZOFABREINRSZ L
KT E, SROTEFREBRECETAPHRED
FLWHB & e bAJBEMLR D 5,

Rz richich, EEHEE, HKEEEBEHLD 2L
TEMEREENBEBCEER2HELRL T,

ods, ARLOEEDO—FITEA3E s b O E44E H A
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