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[ABSTRACT] AIM: To study the role of prostaglandin F, (PGF, ) in cardiac hypertrophy and its relation with
calcineurin ( CalN) signal transduction pathway in vitro. METHODS : The cultured neonatal rat cardiomyocyte was used to

observe the hypertrophic effect of PGF,,, and the hypertrophic response was assayed by measuring the cell diameter, pro-

tein content and atrial natriuretic factor ( ANF) mRNA expression. For mechanism studies, the intracellular free calcium
concentration ([ Ca’**],) in cultured cardiomyocytes was measured by using Fura —2/AM as a fluorescent indicator. ANF
and CaN mRNA expressions, and the expressions of CaN and its downstream effectors, NFAT, and GATA, proteins were
assayed by RT — PCR and Western blotting, respectively. RESULTS: In cultured cardiomyocytes, PGF,, induced profound
hypertrophic morphology change, the significant increase in cell diameter and protein content in a concentration — dependent
manner compared with those in vehicle control (P <0.01). The same result was found in measuring the [ Ca’* ], in cardio-
myocytes (P <0.01). PGF,, at concentration of 10~ mol/L significantly promoted ANF and CaN mRNA expressions and
the protein expressions of CaN/NFAT,/GATA, compared with those in the vehicle control (P <0.05). Cyclosporin A, a
CaN inhibitor, markedly inhibited the myocyte hypertrophy (P <0.01), reduced the increased [ Ca’>* ], (P <0.01) and
decreased the expressions of CaN mRNA and CaN/NFAT,/GATA, proteins (P <0.05) compared with those of only PGF,
107 mol/L treatment. CONCLUSION ; Cardiomyocyte hypertrophy induced by PGF,, may be, at least in part, mediated
by CaN signal transduction pathway activated by increasing [ Ca’* ],.
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H %% C (protein kinase C,PKC) \Z R R TEHEHEK
B p38 ( p38 mitogen — activated protein kinase, p38
MAPK) K4 i 4ME S 18 15 1B ( extracellular - regu-
lated kinase,ERK) 3272 iR R A K EI5 S5 SE K
25 PGF,, NELLUE KSR, PGF,, SHFRF MR
K FP 454 )5, B gl C ( phospholipase C, PLC) #
1%, BRoE S R Bt H 3 ( diacylglycerol, DAG) 723
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¥ (inositol triphosphate, IP, ) 3 R [ 41 fg 9 Ca”* F+
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1 -3 d SD AR ERE =ZFEERZEHFRIF
B9 B 3 W) & 4R it (F W IE 5 SCXK (#y)
20020003) , A< 32 3% 5 A A9 3 2 Kok IR 2
PGF,, ( Cayman Chemical ) ; DMEM ( Gibco) ; R H B
( LA RAEYREARAR) s/NMME (EHEE—
BERRFEZH 0 ) ; Triton X - 100( 4R AEY TR
/] ) s RIPA 244E ¥ ( Upstate ) ; Bradford 75 ¥ & il
FEEH & (L E = K) ; RNA R BULH & (Qiagen
Company) ; RT - PCR — 25351857 & ( Promega ) ; 354
% A(cyclosporin A,CsA) \Fura -2/AM EGTA.5’ -
BHERH (5° - BrdU) ¥ B Sigma 23 ]; CaN,
NFAT, ,GATA, /) BlHi K B B4 55 S 4k 5 % Santa
Cruz = o HAREN & N E =l

D - Hanks ¥ ) 5% 43 % ( mmol/L) ; NaCl 137.0,
KCl 5.0, Na,HPO, 0.6, KH,PO, 0.4, NaHCO, 3.0,
glucose 5.6, pH 7.30 -7.40, 7E D — Hanks & i
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MEARSE),BET 37 C.5% CO, EFrMb LT,
18 —30 h /5 WLAH Mg 3 5 MG BEAE <, 48 b 7 I0 40 ffd 1
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B, S EW 10 - 15 40, BOL-F3E, 4
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4 LHIAREASERN

¥ 24 FLAR Y 3R S 0O ILAE S AT 0. 125% JR AR
EEHAL, A RIPA SRS b, vk R4 T A
BERE LA M, 12 000 x g 4 CEELL 20 min, B EERBRIE
FERNEAN SR BREXRTEAER, HFRE
BLARECTERN AR SE,FT -70 C
#Ho
5 RT - PCR %k # .0 BB F$8 B F (atrial natri-
uretic factor, ANF ) 1 CaN mRNA fJ3RiE

FRULEA B R R A0 L4 5 RNA, F RT
- PCR 50 & & JU.0 L 48 g ANF 1 CaN mRNA K
FkfE R, ST M GenBank H K BUH B Y
HEHEFF], &35 YT 5N U0 F : ANF sense:5° — GCC
CTG AGC GAG CAG ACC GA -3’ , antisense;5’ -
CGG AAG CTG TTG CAG CCT A -3’ ;CaN sense:5’
- ACT GGC ATG CTC CCC AGC GGA -3’ , anti-
sense:5’ — GTG CCG TTA GTC TCT GAG GCG -3’ ;B
—actin sense:5’ — GAC TAC CTC ATG AAG ATC CTG
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SERBIRHILL & +s Fon, F SPSSIL. 5 Gait kit
HEFT ANOVA 37l ¢ eI #EAT 4 T H# AL 3,

&5 =X

1 PGF,,FS0 AR X R CsA KI1EH

HE 3t 5 7] WL, 0 AR R % B PGF,, (107 -
10 % mol/L) J5 , L LA N B B3¢ X, B ik, 4 R AR T
(B 1AB), FAHANARERNELDRSEN
F 1 i, % DA EE W ETHE, 7T 0 AL
N E R RE PGF,, ¥ B 3 fin T % 7 3, 1077 -
107 mol/L{ BA 10 f& ¥ B % 3%) 4 B3 o T 1.8,
2.3.2.8.3.23.8 f14.5%(P <0.01) , BB E
MAKR. NFERE PCF, IMELHAREARSER
WEAS R, SARER K INEREARA—F, &
RYARERMEASE, RI1%EH PCF,,10 7" mol/L
PHITRERI LR, CsA 10 °° mol/L B Bl PGF,,
10" mol/L S M A IBE AN N (& 1C. 3% 2) A%
HREEAR (FK2), HMEERL N 42% (P <
0.01)Ff123% (P < 0.01),

1IE# 0 UL 40 B ANF mRNA Al 3% 35 1R %,
PGF, 10 7 mol/L % 5:.0> L4l s ANF mRNA %3k Bl
BETEEXEHA(P < 0.01), CsA By B4l
PGF,, %} ANF k&M (P < 0.01) , %2,

B C

Hypertrophic cardiomyocytes induced CsA 10° mol/L reduced the size of
by PGF,, 10" mol/L

hypertrophic cardiomyocytes induced
by PGF,, 10" mol/L

Figl The HE staining of cardiomyocytes treated with ( B) or without (A) PGF,, 107 mol/L and treated with PGF,, 10 7 mol/L plus

CsA 10 ¢ mol/L(C).
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2 PGF, hO AR Ca®" 1, IR M0 R CsA B
EH

AEBEMHT, WECNAKRER[C ], N
(149.7 £26.2) nmol/L, 241} 10 fZ ik BEEE g A
PGF,, (10™"° =10 > mol/L) §%& 48 h,[% 10 ™" mol/L
AN, HASHEWRBE RS Ca’ 1, (58
B[Ca’ ], HE,P < 0.01), HMA PGF, 10”7 mol/L
B[ Ca®* ], F+ & & (274.3 £ 36.2) nmol/L, CsA
10 ~° mol/L B & 1% PGF,, 10" mol/L By /EH,
[Ca®* ], EZE (161.9 +20.6) nmol/L(P < 0.01), 1],
&l 2,

®1 PGF, MNOMAMERNERRSEHME

Tab1 Effects of PGF, (mol/L) on the diameters and protein
levels of cardiomyocytes
Cell diameter Protein level
Group
(pm)(n=3)  (pg/cell) (n=6)
Control 36 +11 419.2 +41.6
PGF,, 107" 66 £15°* 450.3 £62.7
PGF,, 107° 83 £23°° 487.3 £69.2
PGF,, 10°® 99 +27°* 494.3 £28.0°"
PGF,, 1077 115 £23°° 548.5 £59.2°"
PGF,, 107" 138 £31°° 592.1+87.6"°
PGF,, 107° 163 +42°* 636.3 £62.9°°

** P <0.01 s control.

%2 CsA X PGF,, 107 moVL Fi X (§) 0 MARE
#.FAmEE ANF mRNA RiZHIRIE
Tab 2 Effects of cyclosporin A( CsA)on the elevated cell diame-
ter, protein level and ANF mRNA expression of cardio-
myocytes induced by PGF,, at 10 ™7 mol/L

G Cell diameter  Protein level ANF mRNA
i (wm)(=3) (pg/eell)(n=6)  (n=3)
Control 36 +11 419.2£41.6  0.010 0. 004
PGF,, 1077 115+23%  548.5+59.2% 0.026+0.004**
PGF,, 107 +CsA 107° 67215%  420.569.7% 0.019 +0.001*

ANF :atrial natriuretic factor. ** P <0.01 vs control; * P <
0.01 vs PGF,, 10”7 mol/L treatment.

3 PGF, ¥t CaN mRNA RiEHRIE R CsA ByiE
EH

E LALLM CaN mRNA 3R35 5 XHHR B - ac-
tin FH 4> % Y68 2 e 0.225 £ 0.023, PGF,,
107" mol/L{E.0> L 40 8 CaN mRNA X E F
0.343 +0.030(P < 0.01), CsA 10~° mol/L B B #J
%l PGF, I/EF, i CaN mRNA AL E 0.252
+0.033(P < 0.01),
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Fig2 Effects of PGF,, at different concentrations on the intra-
cellular free calcium concentration( [ Ca’* ] ,)of cardiac
myocytes and the inhibition of CsA (10™® mol/L) on the
elevated [ Ca’* ], induced by PGF, 10 7 mol/L. ** P <
0.01 vs control;* P < 0.01 vs PGF,, 107 mol/L.
E2 FEFE PGF, MhULMAMRN Ca’ ([Ca’ ;) BRIl

% CsA W{ER

4 PGF, 3 CaN/NFAT,/GATA, RZEH ¥ M E
CsA HyiHI1EH

DEBEXREAMERRBIEN 1, WA PGF,,
10 7 mol/L J5, 0> L4 CaN/NFAT,/GATA, B HFE
HABEE1.49 +0.13,1.17 +0.01,1.28 +0.03
(P <0.05), CsA 10™° mol/L B @414 PGF, %S
) CaN I T ii# ¥ NFAT, fl GATA, HHWRX,
BZ3 HEANEESBEE 1.07 £0.04.1.09 +
0.01.1.12 +0.02(P < 0.05),

15 I

P B R, Ca¥*/CaM #IE B9 CaN
FEERFERAECIEEN RE R BHEEES
o AL @R, PGF, I3 AE K iy.0 UL 48 fie , 40 g
W ES S5 A S 3% i, [R1Bd CaN mRNA fE QAR B
EHBETWHE T NFAT, M GATA, W& HFRER
A B3, /R PGF,, BFMOALE XS Gq-&EH
BE-G NS A S —CaN 55 BB EE TR A
X, AM—FWE CaN 555 FE K4 PG, 5T
AC L RE A m B A L, FRAVD R e 3 (5 P T 0508 B 9
FEFPEERELET A CsA FEATEE, Z5RFKH, CsA ZEHP
il PGF,, FrBLOALIE KA R, xR 40 il H 7% 3 B 40 fig
B S5 A0, 78 mRNA /KSF R & A Bk b wisb
CaN HyZRik , H7EE H F/K T _EREK NFAT, F1 GA-
TA, B335, /R CsA $i PGF,, BLOUE KBRS
HXT M SR RI/E R AN CaN R H T i HE FH#RZ%
MR IR L, BE—HE 5L Ca** - CaN B2 5
T PGF,, IBCL UL RAVERT o

DR R K BB IS A S B R
TiERE T, BRL AT REMNE QR BT 4
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Ho BATIE.CUERER S TG MRER2AT,
EOUEETRRIFARR—F S ERERNS R,
REHERA, AFRMWRHEEFTELZHES R
BIELIER, fln, WER -1 FIEK.CUE
BB RWA PKC %72, BEIBBEULEE - 3 3P (phos-
phatidylinositol 3 — kinase, PLK) #& % A 2 MAPK %
REINMEETRBEELLRRBEEY, #HE
HEENR ERLE S, CA IR RET 2B PGF,,
BIRHOUAMAE X, ##2Bk CaN &125F, PGF,, i)
ERETTRRERERFRSERS S, Sk, CAH
R, PGF,, 1.0 IUVIEJEAE I T RE-5 MAPK 3 B& Y
3MMERBEAZ—H INK #2AX" . BT ol
TERMESE R TR R 4tk , [ Ca™* - CaN 38
A INK #7250, PG, BUL UL RAE AR B IR A H
EESERSS, MHEE—PHREN.
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