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A Study on the Effect of Cortisol and Progesterone on
Cytosolic Arachidonic and Palmitic Acid Concentrations in
Cultured Human Myometrial Cells

Tomoko OTSUKI and Masataka OKU
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BE AFCB U 2MEANSERREEROFRICIE, MBS CEED 2 8BIBE L, S & FER
WEXITbNE ZEICED, ZOWERIAFIv IZ7REH L TVLEDEFLZONS LR,
& S RO S L BRI O —ER13, &1 prostaglandin 7 EQAEEFEEME & LT, 51 &K<
BHRGEREM L CEELREZ2Ho TR I OB LIk o Te,

BRI D FEREREERCNTZ2 A7 04 RALVECVOERZRITLTE Y, BIEZ T
IERHIIC KBICTRETET 5 cortisol (F), progesterone (P) %3, oxytocin 2 & 2 FEHGINME R L, 20
FEHRFE UCERT S Z L 28RE L, SEEL 3EEL P FEGMARE2HY, KEEEOF, P OF
ENFEGHBEAESRBEE CO» R AFELRIZTrEERER 7 a2 s 757 4 — 2 AT L
7z,

1077~10"°M O F4F$E &R B 1} 5 #fEA arachidonic acid, palmitic acid 2 (JEREES),
72 & MZ 30D oxytocin Rl 31 2 RIBRERIRE 2 HIE U/ FSE, FCS & THERBE B
% palmitic acid &1, 10"M F B 5HCBWTEA T2 2 LR a7, —F FCSIEEFEET T,
arachidonic acid, palmitic acid WFN b FEEF AR I D EFHLHEIIMERSER I N, £
oxytocin ¥INIC X AN ISIFFRIEE 25T L 726558, arachidonic acid BEIX Fic X 282D
¢, palmitic acid IBE X, 10°M F HIFECB W TBERD T2 2 E SRS Lk,

[EfRIC P o B UMES U7 &8, FCS FEAE TIERIBREIC B W Tk P 107°M HINEHIC B V> T palmitic
acid DBREFRAD 237 Dt L, arachidonic acid %, P2 X 2 EE o7z, 72, FCSIE
FAE T CIRTEASRE & b BE RS I Nz, —/, oxytocin ¥HIEEIZ B> T, arachidonic acid
T P EEREEOZHEZEY 2 E 72, palmitic acid TEELRBO PR INT:.

PLEDORE I, HIRARIICAERNICKEBCESESN S F, P2, fldWNEHREEOFEHSRF L L TE
ALTWwAZERHLILIbDTH S,

Synopsis Glucocorticoids inhibit prostaglandin synthesis in several cell types, presumably by
inhibiting arachidonic acid deacylation from phospholipids. We studied the effects of cortisol (F) and
progesterone (P) on fatty acid release from cultured human myometrial cells.

Confluent monolayer cultures of myometrial cells were adapted to steroids containing medium for
24 hours and the intracellular arachidonic acid and palmitic acid concentrations were determined.

In the presence of fetal calf serum (FCS), the palmitic acid concentration significantly decreased
after the addition of 107"M F. In the absence of FCS, the concentrations of both fatty acids were
markedly increased after the addition of F. During oxytocin stimulation, the arachidonic acid
concentration did not change but the palmitic acid concentration decreased slightly after the
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addition of F.

HERR4T% 6 =

A similar evaluation was done with P. The palmitic acid concentration decreased slightly after
the addition of 10~°M P in the presence of FCS but increased markedly in the absence of FCS.
During stimulation with oxytocin, the fatty concentrations of fatty acids decreased significantly in

a dose-dependent manner.

These results suggest that both F and P are implicated as regulatory factors in the activation of

arachidonic acid cascade.
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—ifz, MRENIEREREEIEETH S &F
Z5NTWBY, WEICBIT 5 EEIEREERE
DFFFRIZLEY, HFEIC 8 Tk Z ORERREIEE
DR EFRBENE IO 28k, EH
P o NCBRERHERI S hTw 3 e HEz ond &
I ot FEi, SRR ERE S h
% el O—i%, 4% prostaglandin %2 ¥ D4
HEMWE RSN, 5l &6 BREERDOTE
HALICEERZREZ2HoTWE D EEZONT
Wb,

HfapE & v Rl OB ICBE G5 T AR L LT
%, phosphatidylinositol-specific phospholipase
C(PI-PLC), 7% & Mz phospholipase A, (PLA,)
RENEBLRTHEEEZLNTED,PI-PLC
%94 % %13 oxytocin % ¥ & F& agonist K EL %
NT2EHERELTRZSN TV S DX LY,
PLA,IZ & %858 1 agonist Rl % b 72 W35
BRBOWTHFRHALIBZRTHLEFEZLNTL
%2, ¥z PLALCEL T, IEEAH isoform @
FEPREINTEY, FTHOHRREICELET S
BOTFHRNAER PLAZ, BEHIOS WA PLA,
CIELRD, ZOEEME Ca BEERICBNT
LRI DI EBHEINTEBY, TOBEE
1% arachidonic acid cascade DEHERAF & L T
FEHENLTWS,

—~7F, EREEIZFEGEIE - BB - MR L DK
BICES &IN5 cortisol (F), progesterone (P)
X, FEBHIGECES T %58 PG E4OHHH
FELUTERT LB HESINTEDY, &
52704 RRVEOIERAZHL»ICT 57
B, SEREE FFEHHEREE Ay, SBEOF,
P O & IERIEEE 22 & UNZ oxytocin HilJ B RF 12

B 2 MENIERRBELZEC R 2EE LR
X R, EEEEs o~ 757 4 — (HPLC)
ZHWTRET L7z,

MEMHEE L UARSE

1. WFFEt

D b FFEHIZEERERARZSHERE
CREWEBEREDOD &, FARIMEMEEEZE LY
MELZb DRV,

KERIEGNL367% & D 48K & TD (F¥y44i%) HE
A E T2 FEHEEETHY, G5 8EH
£ 0 Bl FEBHEBE EERICH L7,

2) BWEB X URE

R 12 B2 U 24well culture plate 1& Nunc #®
D%, %7 oxytocin B & &I T Sigma #:
DbDEMVI, ETHEIRELZ VR TH
%9-anthryldiazomethane (ADAM) i 7 2 ¥ %t
IO AFLR,

2. Wk

1) b bFEHMasE

E P FEMM OB E X Casey et al.>D F ik
WHELCTITo 7, FIRATRMREBEE L ORI L
72 FE LD FERIATEMES - BRI L, Hank’s
balanced salt solution (HBSS) #C#1mm?®iZ
HIYI L 72%%, collagenase type I (Img/ml), type
IA (1mg/ml), DNase (0.2mg/ml), penicillin (200
U/ml), streptomycin (200.g/ml), fungizone (0.5
pg/m) 2 T37°C, 0AERET 22 LIk DFE
R AU T, A — I TEBEE, 600Xg,
1043 FE 3% 0 L, & %#10% fetal calf serum
(FCS), 1% sodium pyrubate, MEM amino
acid, MEM NE amino acid, MEM vitamine,
penicillin (200U/ml), streptomycin(200xg/ml),
neomycin (400xg/ml) % & & WAYMOUTH
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MEDIUM MB 752/1[HEPES (25mM), pH 7.4]
FcEBES Y, BE00Xg, 100MZELT 5
ik hfEREINL ., ZOTERMEE24
well culture plate IZ10%& 3" > 43 L, & D
WAYMOUTH MEDIUM MB 752/1% T
confluent 1272 % & T 7 HRESEE Rk L 72,

2) FERBAEREPR IR IR (B3 S T

(1) FCSHEETWKHB 2 F, P OEHA

24well culture plate X v EEZ2K5IL, 107°

~10*M O F, P &t WAYMOUTH MEDI-

UM MB 752/1 (10% FCS) 500ul Z&HmML & 5
W237°CIT B\ T 4RSS 2 kT L 72, BT
%, LEEWE[ERE LKE L72100% methanol
500ul ZEHINT 2 &Y RIGEELEL:, B
& B 2SR Z U 7o, methanol : DW=1: 1
BW500u] ZEINL, 2K sonication (5 #X
3) 32 &k DMl ERREL 7o, MR
%#15,000rpm, 1043fEEI T 22 ECEDEoN
7o bR —200CTREL T,

(2) FCSIEFETICBI S F, P OEH

24well culture plate X D EE&EK5[L, 1075
~10*M O F, P % & #r assay medium (0.4%
fatty acid free albumin, 25mM HEPES,
WAYMOUTH MEDIUM MB 752/1 : pH 7.4)
500u] ZERML, X 5i1237°Clc B\ T 24K #%
PRk L7, BEER TR, SR ERROGTEICE
D RIG%4EIEL, sonication * ELICX D ESH
72538 % —20°Cle B W TRTEL 72,

3) oxytocin H#E Iz & 2 ML N HERERE B R IE FE
ZAIc B9 5 RaEy

24well culture plate & » EEZKS| L, 10-°M
~10*M DO F, P % & % assay medium (0.4%
fatty acid free albumin, 25mM HEPES,
WAYMOUTH MEDIUM MB 752/1 : pH 7.4)
50041 ZERANL, 24KERIRTEE R Akl L 7o, 558K T
%, assay medium 2 & D {lifg % 2 Bk L, 1078
M O oxytocin % &t assay medium 50041 ZRAN
THI LI RIGERIBLIZ, 3T°CIZBWT30
FPMH incubation U724, RIS & 4F 1L L SeiR & [FIBR
DI & MRS &2 ER L 72,

4) HPLC iz & 5 EBERGHER D E &

KA fth

533

(1) BEEE— 7 V¥EW (ADAM) 2 X % igRAFEE D
w7~k

20041 120.19% ADAMI00u] B & FNERE
#EYE £ L T10xM margaric acid 501 % %0
L, Vortex iZ TH¥E, BEATIC BV TH 1 RefiE
BL, KIS T#ZRE/AKIml B & U n-hexan 5
ml ZEA0L, Vortex 12 Ti&B#H O, 3,000rpm,
10538 PE L, n-hexan B2EINL Z % HERE
evaporator IZ & D ERZE L 72, Z L %50ul
tetrahydrofuran (2 & Y BE#EL 72 b D% HPLC
sample & L 7z,

(2) HPLC condition

HPLC # Z &%, YMC-Pack C8 A-203 (1U#f
Wgerr) % Fv, acetonitrile: DW (pH 4.1) =
88 : 12, flow rate 1.5ml/min & X % isocratic
elution I & Y SR IT o 7z, A HEERH X
Hitachi F-1000% vy, Ex 365nm, Em 412nm 1
X %58 E 2L % Hitachi D-2500 Chromato
Integrator IZ X D &0k L, WEEH¥EERIZ IV EE
L7z,

3. EHEOHIE

% H & 0 #l%E 13 BioRad #: Protein assay kit
PRAWTITo 72,

4, HETLHE

LEoREHE, BERI T & duplicate TITV, 8%E
BlOTEHELVELRIHIEREZ ANOVA
PSLD’s method % F\v THRRE L 7=,

SEAD

1. FERIEEE RN IR ER IR 1 B3 2 BliE

1) FCSHEETWKBIFBF, POER

FCSHEE T IZ B\ T24KFE10"~10°"M O F
ZEfa L7zl B 1 2 #ifdA arachidonic acid
EE X, control M1,064ng/mg protein XL,
F10~*~10M @Rin# ciz # n#n1,168, 1,193
YIRERIMER 2RO BN EBEERED SN
o1z, & 72 [FEEIC palmitic acid DEE 2 HIE L
TeAER, 10TMICBWTHEBRBY 2@ Db D
D, DB VT control £ DERZFED 5
nixm»rotz (K1),

ERRIC107"~10°M DO P 2 &% L - il B
W % ffE AN arachidonic acid X, control I
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arachidon: d tr palmitic acid concentration
p<0.05
& 1,5007 = 4,000
2 B
e 8
& 13
g 1, g
= € 3,000
= =

control  10-7 106 105 )
cortisol concentration

The bars show mean+SD ; n=8
ANOVA PSLD's method

1 Cortisol effect on myometrial cytosolic arachidonic and palmitic acid
concentrations—FCS containing medium—

arachidonic acid concentration

control 10”7 106 105 ™M)
progesterone concentration

(=]

palmitic acid concentration

p<0.05

ol 107 106 ™)
progesterone concentration

The bars progesterone show mean=SD ; n=8
ANOVA PSLD's method

2 Progesterone effect on myometrial cytosolic arachidonic and palmitic acid
concentrations—FCS containing medium—

WL, WFNROBBICBVLWILEREZERRDN
Tz, —JF palmitic acid 1%, control @
3,163ng/mg protein IZ¥f L, P10~°M FRANEETI
2,02 - HERBAPRD oI (K2),

2) FCSIHBEETICBII B F, POEM

0.4% fatty acid free albumin % &t medium
I B T24RFRI10~10M O F 2 & fif L 72

Kz 817 2 #FA arachidonic acid JEE X, con-

trol ™275ng/mg protein Xf L, F107¢~10"°M
Wl #h#Fh342, 562ng/mg protein & &
EEREFEEOEMEM %2R~ L, 107°M BmIE s »
CTEBEE=R2FD 7. AR palmitic acid 1I2BF L T

4 control M1,631ng/mg protein Z%f L10-°M
WIMEC B W TIE3, 089 L FEZEIMERD 2 (K
3).

7z, 1077"~10°M ® P 2 & L7- Mg s
% #i g arachidonic acid E B X O palmitic
acid BE 2 HIE U 7oRER, F 3N & [, 10-°M
IINEE I B\ T AERGER OB B e in e 52
Bz (K4).

2. oxytocin RBIERENS I R IR (< BA 3 % Ak
&

0.49% fatty acid free albumin % % medium
B W T2UREMICT"~I0"MDOFBLUP 24
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arachidonic acid concentration

8

ng/mg protein

control 1077 106 105 v
cortisol concentration

KA 535

palmitic acid concentration

p<0.01

n

ng/mg prote;

control  10”
cortisol concentration

The bars show mean+SD ; n=8
ANOVA PSLD's method

3  Cortisol effect on myometrial cytosolic arachidonic and palmitic acid
concentrations—0.49% fatty acid free albumin containing medium—

arachidonic acid concentration

500+ ] p<0.01

ng/mg protein

106 105 Qwy

control 10”7
progesterone concentration

palmitic acid concentration

3,000.‘ | p<0.01

ng/mg protein

control 10
progesterone concentration

The bars progesterone show mean+SD ; n=8
ANOVA PSLD's method

4 Progesterone effect on myometrial cytosolic arachidonic and palmitic acid
concentrations—0.49% fatty acid free albumin containing medium—

far L7z Mgz, 10-°M @ oxytocin ZEbIL, 30%
BB 2 HEPNERERE I B IRE 2 HIE L 72 4
R, FHRIIETIVWINOBEICB W TH RN
arachidonic acid i BEOXEBH IR O > Lk o
72. —7 palmitic acid BE X FHRMC L n10°°
MU EBWTEMER 2R L, BEZIZL0°M
BB IRED s (K5).

7z, FERRIC P &I 31T % oxytocin D
Ve Mt U758, HIEM arachidonic acid
FE1X, control M603ng/mg protein iZxfL, P10~7

~10~°M WINEETIZ 2 20337, 329, 229ng/mg
protein & oxytocin FJEERIMEELL T ¢ £ CTHHH I
BT 52 EPHERSNI, %72 palmitic acid
%, control M3,492ng/mg protein iIZxf L, P10~7
~107°M BINEETIE Z 22,494, 2,419, 1,744
ng/mg protein L HE LB BHER sz (K
6).
z =

I, SEMEAEREZEROMFRICH Y, B

REECBEIEE O 5 5 S EIRIG B O RS iR
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arachidonic acid concentration

8 i
— =
(<3

N

oxytocin (10-8M) stimulation

HEMZEATE 6 5

palmitic acid concentration

p<0.05

ol 107 106
] cortisol concentranonJ
oxytocin (10-8M ) stimulation
The bars show mean+SD ; n=8
ANOVA PSLD's method

5 Cortisol effect on myometrial cytosolic arachidonic and palmitic acid
concentrations after 30 seconds oxytocin (10-®M) stimulation

arachidonic acid concentration

p<0.01
p<0.01
7 !

1
progesterone concentration

oxytocin (10-8M) stimulation

o

=1

—_— s
N

106 105 v
;

] p<0.01

()-SR izl -
OT(-) contrdl 1077 106  10-5 (v)
progesterone concentration
oxytocin (10-8M) stimulation

The bars show mean=*SD ; n=8
ANOVA PSLD's method

6 Progesterone effect on myometrial cytosolic arachidonic and palmitic acid
concentrations after 30 seconds oxytocin (107M) stimulation

i, acylfbic X 2EOHERK D A% 53, ara-

chidonic acid cascade ¥EHALDEHEFE & L T,
Fl& e AEEUMEEEBBOER LMEICH
2bDEFEZzOND LIk oT, MBELDD
FERGFE T B RAE & U T, oxytocin 2 ¥ D&
agonist Bz f£> PI-.PLC 23 3% % &, PLA,
ENTHRBHAONTHBYY, ThoHAERA
L D HIREAERCERPHEIZI N TWE D LEFH
ZonTwa, BE, —RICIZHRARELRE
EIXFEECEMETH D, &£ agonist R LM

boltBAaRERINIbDEHEZ SN TL
%753, agonist FIE 2 EL BT EH BT
%8O prostaglandin OELENRE D SN TWVW5E T
&P, & 512 Bonney and Wong® 23 FE i iZ B>
T Ca BREFKEFEE OGS FHBRNESR PLA,O
BHEEPRELTWBE XD, TEHHCBE,
T HHIERNDIBEE O TR 1L, BICHIHL
TnubbDEHFEZOHND,
BRBLETLE D A7 a4 FRLvE Y DFEHIX
HEWCRIZ SR 2 RN EIREZR O A L D Rt
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LTBY, B F Tz prostaglandin E412BIL
P, F, DHAS 232 OIER|EEE 7% & NI oxytocin
RIBE B W TESRRHRFE U TERT S 2
EREMmELTERY, MIENAENRREE & & EX
7u4 FKRvEYEDOBEEMEICE L, Morishita
et al.?lX Rabbit DIIE LB F % PLAE M
kL, PIdIEIRC, %7z estradiol IZ{EHERNIC
ERT 22 E2|ELTEBY, %7 Casper et
al.!9% rat mesangial cell izBWT, IL-1ick %
PLA, D¥EMALIZH L, dexamethazone I3FHEE
RAE2ETLIEERELTVS, LS
HERCBEREE DR TR O FE AL 13 24 FFfE 2L
ERBEETEZEPHONTEY, BEEROBERE
O isotope BX D AAIZ X B EifE L, AEFHAYEREE
KB APEBRREBERLZEBTFHIEINS, £
ZTE5EFE L 1%, HPLC % A, prostaglandin @
HIEXYI'E T & 5% arachidonic acid &, JEHEEIER
%0 FHEFTH 5 palmitic acid OMFINEE *,
BEC b TFEHMEE B TRET L.

EEARCREEDOF, PERMT2 LIk
5 AN arachidonic acid, palmitic acid EE O
EENRRET U IRER, Migsh e+ 2 ielER e
BEOFET 5 FCSHFE T I B I % arachidonic
acid IBEIZ, WINDAT a4 FERVEVRER
BOWITHLEEREHERED o7z, —F
palmitic acid #& & 3 F10-"M 8 & (* P10—°M &
ETREBWTHERERBRY 2R Dz, 2 OB
FCSIEHFEETIIBLWIHEDON LTz 2 & &
D, ML & D BEADEY A A xd UEIR & fE
HAERLI:bDEEZONSD, TOERIEE
WEMZRE R Lo 2 L &V SBROBBLE
EEz o5,

Rz, #HEE LD DR OB TTORLZ W
FCS JEfAE T TR 2 ET L7 /ER, F Tl HilE
PR B U IREKEN 2 ML o s b
DD, 107°M OHAENBRBEICBVLTOLER
EDHERI N, —KIC Fid PLAHZE I LD
FERFEEERE 2 HIH] T 2 b D EFEZ SN T Wiz,
SEIOKRBIZINERZRERZ LD THo7, 20D
ERR & L Tix, PLA,® isoform OHENFERT
HHHOLFEZ SN, BERRFECHELUKRESF

KA

537

ThH5b, —F, PBELTIZI0°M LI'F TIZEH
RO SN, 107°M 12 B W T O AFER L BEINH
WERa Nz, ZOERICEL TIEABHTDH %2,
AREBATEDVELTHEETHL L&
h, FEHERREM L D REREFTH S,

—F, oxytocin ¥FRINC BT 5 IERF B R E 2 #at
U7-#58, F &I 813 % arachidonic acid
BE X, FCS JEFE TIERIBERIC B W TNz R
L72107°M 2 &7 X TDEEIZEB T control
EDEEFERD ooz, —F, palmitic acid
X F10—°M ¥RiNEED FCS FEFEET B W TE
REMERLI L E2EBRT 5 L, BERVIER
ETAbDEEZOND, EIOBPERE
LT, LY OEBORYH 5 WIEEL Y —H
B & 7> palmitic acid DFHELY A& D{EHEDS
BELTwAsbDEEZ NS, SHEHOKEDH
TR ERFECORIPHRMMBEIC BT 3
oxytocin DIEHTH Y, IREKEEOEHZBE
A DSHEZE R N7z, oxytocin 1 & 2 i B BE T B
e LT, F&LTPLC, DGlipase D =20
BEENTHIRBEZONTEY, PEIZhso
KRBTGS LINGIR 2 ER 2B 35 b0 L
EZohb,

IS F,POERBL T, §%&2 DREE
FEB &L VERY ALERICEET 2 a0 AET
55, SEIOKER F, P 3 ERGERCHES T
5 Peli D, HRENEBRERESRFE LU TERLT
WRZERHLIPIZ LB THL EEZON
5.
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