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[ ABSTRACT ] Aim  To observe the effect of myocardial ischemia on the expression of heart type fatty acid binding
protein (H-FABP) in myocardium of rats and to explore its possible molecular mechanism. Methods SD rats were ran-
domly divided into sham operation group and myocardial ischemia 1, 3, and 7 days groups. A model of myocardial ischemia
was constructed by ligating the left anterior descending coronary artery.  The heart function was assessed by detecting the
cardiac hemodynamic parameters left ventricular systolic pressure (LVSP) , left ventricular end-diastolic pressure (LVEDP)
and +dp/dt —dp/dt
proliferator-activated receptor a (PPARa) in myocardium were detected by quantitative PCR and Western blot respectively.

using PowerLab instrument.  The mRNA and protein expressions of H-FABP and peroxisome

max max

The survival rate of rats was observed. Results Compared with the sham operation group, hemodynamic parameters
LVSP, +dp/dt —dp/dt
chemia (P <0.01). Results from quantitative PCR and Western blot showed that the expression of H-FABP was up-regula-

s o Were decreased and LVEDP was increased continuously at 1, 3 and 7 days after myocardial is-

ted at the 1 day after ischemia, but started to fall at 3 days and returned to the baseline level at 7 days after ischemia. ~ The
expression of PPARa was continuously decreased at 1, 3 and 7 days after ischemia, however, its phosphorylation was in-
creased at 1 day and then fell subsequently.  The survival rate of myocardial ischemia group was decreased significantly com-
pared with the sham operation group. Conclusions The expression of H-FABP in ischemic myocardium is elevated at
the earlier stage, which is related to the increased phosphorylation of PPARa.  Then, the expression of H-FABP is de-

creased, which may be related to the down-regulation of the expression and phosphorylation of PPARa.
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LRIRG IR ZS & 8 H (heart type fatty acid bind-
ing protein, H-FABP) NIRRT &% H 3 s HILH
ENETYLAR 1p33-p32, H ¢DNA 4K 402 bp, mR-
NA KR 1097 bp, &4 4 MHMNET, g 133 4~
AR T, & T 40 N i B4 & 8 1
FIR, O i /N i F0N Bz 240 i v 45
B HFABP B OIS ER N EHENEARZ
—, O IERT TR AR 4% ~8% , FEE
PEAEMLITT , by — Tl R 23 06 A0 RT3 1 2 11 HE I 4
UIfe B2 T2 5L R R & Qi 720 WL i
ATP 77 A o A8 b 32 R P 2 i 7 2 B P 4 SO
g BERRMES S . TSR H-FABP 3L
)5 3 F X 5% A ik 48 Ak P i A 1 5 T A2 A
( peroxisome proliferator-activated receptor, PPAR ) HY
DNA %56 75, HIL A AT §E2Z PPARa . PPARYy1
F1PPARY2 MY, 7E.0 WL 2, JE LA PPARa
T et O RS K R SR T, 2 H
R I N 2SR 7 T R O LR L B, O AL
B AR A A A B . SR, O JULER i 2 5
SR LS R H-FABP A 23k, LR T WL &
5 PPARa A %, U ILAR AL H-FABP [3%5 K ¥ 5
WL E Z 18] A7 A An] F DG B 45 0] 2, H BT AN 7
H . ARBFR FEE FL R BRAS 5 R B0 ok i b S 8 r
KB WLk M AR R G0 ILZH 2 RNA R 1, 43
* 1. EEPCRIIMER

Table 1. Primer information for real-time PCR

R FH 5 B PCR A0 8 EJVGI8 AG I Co FIL B8R 1L S5 A 8]
At [E] H-FABP & PPARa 18263k, 32 1 1) HH s AL Bk 1fi
i H-FABP 23k 14 728 1k 3 %5 =4y AL 2E 47 90 25
BT,

1 #MREFZE

1.1 SEIEzh#

SPF % 3 ~4 A# SD K 60 R, #EH AR, &
E 200 ~250 g, W B ¥ B R b kI A H R K
FHYWEERLSREERAFT,
1.2 FEMEEFMXF

NhHF AR G /3R b o A SE
BN B TR R KT T MAREA & A F ; Ep-
pendorf {5 /5 5 # & O #l . /£ E Eppendorf 2 7 ; Pow-
erLab X B K & A % . M A F| T AD Instruments /2
&, ABI7500 7 & PCR L & % E ABI /2 & ; 8 ik
P e BE QU B A 8 — A F, & L H-FABP,
PPARa % 7 & 0t R0 B-actin 3 70 [ 14K DL &
FHR A FHR A -G B % E Sigma A7, K
. H-FABP PPARa #* GAPDH % & PCR 3| 4 X J
% B IDTDNA & & 5| % it sk ikit, b Eig &
TAPEANT B K, JIWFH FHKE EE
HEEEREENLEKL,

e IR S 5 ID 5 F19F 51 K E 7N S
1E [ : GAAGCTAGTGGACAGCAAGAA 21 bp
H-FABP NM_024162. 1 140 bp
JZ 1] ; TGTGTGTCTTTATGGTGATGGT 22 bp
1E [ : TGCTGAAGTACGGTGTGTATG 21 bp
PPARa NM_013196. 1 113 bp
JZ [ : CTTTAGGAACTCTCGGGTGATG 22 bp
1ET : ACTCCCATTCTTCCACCTTTG 21 bp
GAPDH NM_017008. 4 105 bp
R[] ; CCCTGTTGCTGTAGCCATATT 21 bp

1.3 W ANER MRS A2 ST

T 25CHIHBET XA 10% KA A B (4.5
ml/kg) 8 7 5T R BE SD K B, 80 B B RS
BROAEHEY  EHETRM, EE 3 E 4 M E T
FBRQOME, DBECEE )T AL ST T AR S kA
BXAENEFAEL, HANE TR E D E 4%
G EYMHEBEERA, AFAABREXELRS L
BInF B EK KR,
1.4 3RI§44A

SD KR40 R, k44,8410 R(HHH#

BRI KRR, KRR B RE K, T ANFRE),
(1)BF A4 (Sham 41) . WA 2T of X 5%, F 4
LM EHATH R BEME RN, (2) 8 B I
(myocardial ischemia) 1 KX 41 (8 #F 11 40) . h W %
H-FABP ££ & B0 ALk ofn 2 1 T2 &b oy &% A
MERAGHoh i AP HFHRFHX R, T
Lk ot A A 2 o7 J5 (R AT/ 3 4ol L B ALAR ST
Bt G &, AR A IR W20 T B B R HEAT
W) HEAE 1 R#THXBARERI; (3) 0
Al 3 RA(HAI34)  JTFEAF 3 RH#ATHX
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TR AR, (4) O ALBR L 7 RA (B AR 17 4) . %
BHES T R#ATHRIEAREAN
1.5 OREIMFE SN E N E

SR 610 7 34T, EBRF R4
JE#& 13,7 X, B T4 10% K4 A BRI 4
(FEH2.5ml/keg) , MENMLEETFAE L, A
CHE, N TR EFFRA, FAEHEF ML
B AT M s F# 0k, A 500 kU/L AF & 4 5
HAK 6 BHK(HAFACES) REFHTA
WS EN NG RBRNZE S E, B E 2 min
J& ,#% # PowerLab System 4T 2 4, {# JF i i 21 A
AT B W A2 s E 4R R (left ventricular
systolic pressure, LVSP) | Z2 & % 47 5K K #] £ (left
ventricular end-diastolic pressure, LVEDP) | Z& & % %
KRG E NE EARAREE(+dp/dt,, ) KA
EERFRBENETERAEE( -dp/dt,,,.) o
1.6 ZEZPCR &

S SCHk [ 7] 8 77 3%, B HE Invitrogen 2 8 RNA
P BR A Trizol WAHAT, A BT RELAHT
ABERRECECNAR, EFRA, FAFASE
BHER v B B 4 48 Rl Trizol K 71 24 #% 41 48 40 J 30
min, KFMANEBAF, BAE, ZRBE, MK
REFRBGHEBEFNEOE S, N FREHAT
T M JE K 75% LB AT 2 Rk EIUE, &K
& I & RNase By K #E4T UL R 5 #, RNA % & % A
Nanodrop #% B & & L # 47, K Invitrogen 2 7] #
By 3 2 F R A 2K 1 pg RNA i 3 F % DNA, X
A 50 ng ¢cDNA By 41 & ¥ 17 £ & PCR # % (PCR
T W NEK 1), PCR KR 4T .95CTH % %
10 5,95C & # 5 5,60°C 3R K 30 s, 3 3 40 MEIE,
& 4 #54E # 1t 7500 Real-time PCR B # 447 8 14 3%
B U2 AT RAUBFARANEA(E
), EERAEERE T,
1.7 SRBENIES AT

WEAT AT, HR T . REAGET L
KRECZECHALR, BT RA, 3t AFAF A
FEr a4 A, F RIPA Z4 R A KEARE A
i ,4°C T 10000 r/min &% 10 min, ¥ & FiF, &
Bradford % #/TE G2 &, -80CHRFE A, #l &
10% ~12% SDS-PAGE f& , B & & & & F & H 4 1k
R 2 x SDS An ¥ % o i 7 B ,100°C & # 10 min, &
vk b AE30 pg & A ,4% 70 ~120 V R AR F, 45
Wik2hfidhZAf, MG, w5 HE R EE,
# M 5 4 5 i X\ H-FABP .PPARa #2 GAPDH — %1,

FRBHF2h, mAHRI A MY BATICHN —TIHF
40 min, b F XK E R A, HEE LK ERER,
1.8 KXBREEENR

20 R SD KB4 4 P 4.0 ALk o 41 FrfR F R
4,4 B WEKR T FRIFEE,
1.9 SHit=ZEFHiE

Gt A3 R F SPSS 17.0 it Z &, it & %
BEFHr s RR,FHATEIURRTZFHULE,
% H BB LB R ANOVA oA, B B R A ¢ 4
o, PR RA AR, P<0.05 h = FA LI

PN
FEX,

2 # OB

2.1 DALERMARBY ST

O LB I AR Y % T 5 45 5 DA LRI s ST B
FRELih AL 2 RE B AR 0 E BRI . R4S
KB TR SR TR SZ 30 min J& , 7] WLy 25 BEC )L
BB AR IR A5 1, O WL W 3 328 0 R B
PSR IE 7R U H IR B ST BER s (K1)

Jf«~,}ﬂ.N_ﬂ'lr-.&_le_JI.\.L~{M‘._.Jlm_

L ‘ fv\ I,\ F'\ ll-\

(NSNS DNSRPS NS VS AR N

|

B 1. AR S X RSB O B E Y
o PP T P Ay 0 L P AT L ST B g

Figure 1. Changes of limb lead electrocardiogram in rats

T g e

after myocardial ischemia

2.2 DRI EY N FEAR R

T A4 LVSP 24 57. 8 mmHg, LVEDP 4 6. 16
mmHg, + dp/di, A 2643 mmHg/s, — dp/dt, A
2031 mmHg/s, TEAHH I A ] A5 F 34 4% 48 b (1 32 Vi
TR, Bl 1 K5 LVSP 4 40. 2 mmHg, LVEDP 4
12. 1 mmHg, + dp/dt,, & 1801 mmHg/s, — dp/dt,,,
1511 mmHg/s, 518 FARAAH & SEE ALY
B2 X (P <0.01); 801 3 KJ5 LVSP K
34.2 mmHg, LVEDP 4 17.2 mmHg, + dp/di,, N
1567 mmHg/s, —dp/dt,, K 1275 mmHg/s, 5EFAR
HAH A S EBUE AR E L (P <0.01)
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SRl 7 KJ5 LVSP A 26.4 mmHg, LVEDP & 23.2
mmHg, + dp/dt,, A 1356 mmHg/s, — dp/dt_ K

max

701
607
50

40+
30
20+
104

04

Sham

LVSP (mmHg)

30007

2000
o I I l
0_

Sham

+dp/dt.., (MmHg/s)

B 2. KEROAEMN G R E SO MRS NZESHENENL(n=10)

1185 mmHg/s, S8 F AR HA L4 S EAE A IH
Gt (P <0.01) (K2),

304
a
’Ic\’ 251
E 20 a
= 4 a
o 15
8 104 .
>
" N
0' T T T
Sham 1 13 17
25001
2 2000 a
I a
€ 15001 a
E
%3 10004
=
S  500-
5
0- T T T
Sham 1 13 17

a’j P<0.01,%5 Sham 4#HI,

Figure 2. Changes of heart hemodynamics parameters in rats at different time points after myocardial ischemia (n =10)

2.3 Erm3HOALALR H-FABP RiERI N

FEH PCR Z5 R Wom Bl s 1 K, OIS H
FABP mRNA EiRKFa2 i FARAM 4.5 5 ;ﬁ)%JIIlE
3R ANHBRFARAR 2.3 4%, Mk 5 7 X, H-
FABP mRNA 7K~V 5B FARHAH Y, W55 M LA
Giit# 225 (P >0.05) ;H-FABP & 10Kk 5
H mRNA ZEEAHRL(E 3)

A 5p
4t
<
£
= 3r
&
L 2r
u
" 1 -_1
0
Sham
B Sham 1 13 17
— O — H-FABP
N — i m—— (3 -actin

& 3. fhimxtkROANELS H-FABP RiXH =0 A R5E
# PCR ¥ Il H-FABP mRNA %5 (n=5) ;B G B A H-
FABP EFiiFis, a iy P<0.05,5 Sham AL ;b P <0.05,5
11 Z0AHLE,

Figure 3. Effect of ischemia on myocardial H-FABP expres-

sion in rats

2.4 HRmFHOAIALR PPARe RIiERFELAIZIN
K HIE & PCR A9 BN 43 53 46 T PPARa
mRNA FIZE R 235, & B PPARa mRNA FIEE [
JE KA Bl 1t J5 A5 ) [R] 5038 b AR TR A1,
Ko Hew R 1k & B1, PPARQ B2 1K ( p-PPAR) 7 ik

MUGEE 1 RGN, Sl 26 3 KA Frielig , 56 7 Kk
BEILLIKFE (K D),
A
12
< 1.0
z 08} a
5 06r a a
T 04l
=
o o2f
Sham I 13 17
B Sham 10 13 17
— —|p-PPARa

b b b dm | 3 -actin

B 4. By KROMALR PPARa RiFHEIE A b
2 PCR il PPARa mRNA £k (n =5) ;B N AREEN KM PPARa
HEHFFEIA SRR, a iy P <0.05,5 Sham 4AHL

Figure 4. Effect of ischemia on myocardial PPARa expres-

sion in rats
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2.5 KRBEEENE

HEELEE 2 J] O LR I 4 A 2 60% K T
D INBEM™ R B A6 T, R T AR 4K BRI E
T2, AL, ZR AT 2 L (P =0.0042; &
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B 5. OALERIYS K RAEFE R (n =10)

Figure 5. Effect of myocardial ischemia on survival rate in

rats (n=10)

3 4t i

ORISR 25 4 B A e O LA rp o 2 4y
B, BRI EE R D5 R A PN 48 U5 2 LR
TRIAE S5, FE4ERR O WL A7 36 FE 3 D e b & 5 &
AR RS, A L i GE PPARy Y 3% 3h
G1262570 fig LAF s AR 51 /Y 75 2044 il FABP3 mR-
NA BY2IE , MeaEhE ] U2e/NR I ZH 2 H-FABP 11
FAR K R, GO LB i B0 AILZE 21 |-
FABP Feik A (A8 Ak , L3R I 19 4 T HLHIERE,
DAL H-FABP 7K 1) &K S5 O WL RE 22 [R] 47
FEAFP OGS R AL, H G AT 2E
BEXF b3 ] B8, AS AR 9T LR B R B R ek 4%
FLIEEAR 2l ok T 9% 52 o) £ I B0 UL sl o A5E 7Y R
PowerLab | % $ Ifil J5 A~ 5] Bsf 8] K BRLCo B 1Mt 38 30
SR ATEAS O IEDIRE , [R5 2 PCR RS
P34 AR 43 IS L 21 H H-FABP A 263k S H
UG ST PPARe [ 33K S5 BRI IK T, 8
KEBG 2 AR, LR B R KR
BMJEEE 1 K, OIIRERIIFAA T R4, I B 2 ol it st [
FRE O Ty RE R B Ry B B, 3R B Oy s e 1) i
IS LVSP | + dp/dt,, . — dp/dt,, PIH R TR, 1
LVEDP . % J1 75, & & PCR Rl BNl 45 51 i
R, KRECVOHLBRIME 1 K, O HL412 % H-FABP mR-
NA FIEE (B B2 T, AE B s 55 3 KRk, 26

7 KWK 2 FLACE SBFAREHM Y, thoh, KE
BRI 2 J8 A R 0 2 T SR TR 35 5] 60%
FIREERSEIR O WLk I R H-FABP 3R 3K7K 71y
VAT R — AR M R M A B T
O WLRE AR RS, RS RRIRTT BE S5 H-FABP %
PRI 2 S) )19 B A A G, Ik Ak, O LA 8L rh HE-
FABP R3A7K PR B i 199 A 22 1 R AIK 5.0 L)
RERVRFZL T FEAATE AT R &R, I B A M R A5 1k
#OX RO AL H-FABP 235 7K -1 &I 5 .0 T g
R 0 7 R B WA O

A CHERIRE H-FABP X 1Y 3 30 T X fEfE A
PPAR 1) DNA %5 & )7 %1, H 3 P £ 35 v] 68 %
PPAR« PPARyl Fl PPARy2 (185 ; 76 .0 L 4H 21
Hh, FEAEAE MY JE PPARa ™' R 5T & B H-
FABP 7EGR I B R85, SR 38 8T 1 5 31X — 30
SR 5 PPAR« IR IE G A X, AR,
Ry B b 1) T, ASBIF9E R HT0E 5 PCR I 52 BT
il ¥ w R AR O WL 21 PPARe mRNA FlER
P 2R3k, 45 R & B, fE 8 J5 58 1 R IJF 14,
PPARa 1 mRNA FlEE [ 5T 3 35 44 b 2 B AR 5 {H X —
LA I BE ff B B il R H-FABP %35 7 = i L
il FRAT50HT, JL4E PPARe F3h 7K -7 bl i L 5
fi%, 15 PPAR« A ) Al = 2RI AE L6 4 I, BB
PRS- AR, A SCHRE W] PPARa AT B 2 5515
5 S B A R R R R AL O b R 4
ARG AR U (UL A0 i SR B P
B HEI AN A L 3. B AWM A R C
SRR AT — 2B SR e D 3 AR A
T PPARa PR ALK P A8k, 25 R A B, 78 K B
LB M LB (55 1K), PPARa BRI /K B & T
FARL, RSG5 3 RITAR IS 5 7 RIEZE S
LA, X—BER, 7RO NLELIL- R PPAR B
FRAL A3 N, J& T AR PR I 5 Bl o 8 L s 3] 74
FEA SRR SN T 2K, PPARac 8 iR 1k 7K 1 [
I, FHm_E PPAR« 25 AT REA, AT AR 1 X H-
FABP 3 [H 1 7 S 4% 9/ T H-FABP [ 3Rk,

ARG K B H-FABP 760> UL S il - 4] 2 25 T
e, TR I I 0 98 SR B A1, 3R TR B AR 5 0 LA A
)RR AR B VIEC R |, H3RIA P §ESZ PPAR« 1)
W, R RPN H-FABP K-S I8 74
ARAEC WL RERRAS R 7 vh A B S BRI 38 Y /KK
() H-FABP R REA B TS ilnC WLA0 R =AY
AP MEFARDIRERIIRE . SR, O LR UL A PPAR
ik R ARG, FEBE R 1L K - Ry AT 4 fife i 7 1A
S8 T OT AE S ot G ST ARG, H-FABP %o 0 JUL 200 i 35 475
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