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Molecular Mechanism of Postinfarction in Rats Associated with Downregulation of Genes

of Fatty Acid Metabolism in the Peri-Infarction Region
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Medium Chain Acyl CoA Dehydrogenase;
Aim To determine whether left ventricular remodeling with or without onset heart failure after myocardial in-
Methods Myocardial infarc
ventricular remodeling
In infarcted

hearts, the perr infarction region(4-mm zone surrounding the region) were separated for gene expression analysis of the rate- limit-

Myocardial Infarction;  Peroxisome Proliferator- Activated Receptors a;  Muscle Carnitine Palmitoyl-

transferaseI; Ventriculal Remodeling

[ ABSTRACT]

farction is associated with the regional changes in the gene expression of fatty acid metabolism.

Polymerase Chain Reaction;

tion(MI) was induced in rats by ligation of the left anterior descending coronary artery.  Hemodyanmics,

parameters were investigated in the experimental and shanr operated animals(SH) at 2, 4, 8 week after operation.

ing enzyme| muscle camitine palmitoyltransferase-1 (M-CPI-1) |, key enzyme[ medium chain AcylFCoA dehydrogenase( MCAD) |
Results At
2 weeks after LAD ligation, when right ventricular hypertrophy was present without signs of heart failure, mRNA expression of M-
CPT-1, MCAD and PPAR a was reduced in the perr infarction regions| 27% , 35% and 20% respectively in MIy, vs SH; (P< O.
05)]. Until 8 weeks, left ventricle displayed a little hypertrophy with heart failure, there was significant downregulation in mR-
NA expression of M-CPT-I, MCAD and PPAR a in the perrinfarction regions [ reduced 52% , 60% and 44% respectively in
MIy,/ SHg, vs MIp,/ SHa,; (P< 0.05)].

failure is associated with gene expression downregulation of fatty acid oxidation in the perr infarction region.

of fatty acid oxidation and nuclear transcription factor | peroxisome proliferator activated receptors a( PPAR a) | .

Conclusion In rats with MI, progression from compensated remodeling to heart
Downregulation of
PPAR a mRNA displays that PPAR a may be a very important factor that regulates cardiac fatty acid oxidation in rats subsequent to

myocardial infarction.
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AL I T R A0\ PR 1 il —— L2 DAY A A
% g (muscle carnitine palmitoyltransferase-1, M-CPT-
1) AR BRE M O A —MCAD A # R 1 —
Tt S A ) A 1 B TRV AL 3244 a( peroxisome prolifera
tor activated receptors a, PPAR q) FER ) FRIEZ AL, LA
V] B 3

1 #RA7EE

1.1 B ARBROAERIEE

o LA B1 4 1 £ 4k A AR 1 Wistar A B 27 R (F
EARBREE=-FEAFZRAHF ORHE), &K
F195.721. 1 go %7 Johnes £V 73k, F M A E
SRE, TARETEN 1 om & 43 A TR ket i
X, RERERME, LRATR S EE E R RTFRIK
B. ANETHEZF 20T EMEEELAESE3H, R
1 L B A BURLAR AL
1.2 slsh¥Iad

KMIARENS R 2 AHML, 4, n=7).4
JAH (ML, 4, n= 10) F2 8 FAH (Mg, 4, n= 10) . &
F A 41 ( sham operation, SH 4) A K 27 B, £ = 196. 3
1252 ERNBEMEHCFLELELAMEL, &
Bl L, ¥ SH H A REEHL 4 A8 F A 2 B4 (SHa 4,
n=9)BFA 4 BH(SHy 4, n=8) M F K 8 A
%1 (SHg, %, n= 10) .
1.3 WEMREHFHERREEOAERIRER

AJEIEH I, 0 A B HAR B 3% &% F R
CEEA (0.1 mL/ ke) IR XA REG, 2 B & A
Fic o & ik, 2 A% €, B2 Kl RM-6000 2 8 i 4 % 18 5%
X( B 7 Nihon Kohden /A & 4 /=) 18 5 £ &) fk fn /2 /&
EJE Ak . NE L ZE(heart rate, HR) « E 3 ik 48 48
JE (systolic aortic pressure, SAP) . = 3 fik 47 7K /& ( dias-
tolic aortic pressure, DAP) \ 72 /& F Y 45 JE ( left ventricu-
lar systolic pressure, LVSP) . 72 /& E 47 5k K & (lefe ven-
tricular enddiastolic pressure, LVEDP) 71 2 /0 % JE 77 F
FHE T B A EE( Tdp/ dtww) « T ASE S 1 ZITF
J& 3L BT R B M0 BE, R T4 B A2 H 2R K VB VE o
EAHRBRALE, BRERKART ARG FHRR AL
NERBEFEAR ALZQCE(FACEENR) BE,
WEEACERE/ RE(mg/g) BN AR E LA
B 48 %% (left ventricular myocardial hypertrophy index,
LVMI) Fu & & E & LB B 48 4K (right ventricular my-
ocardial hypertrophy index, RVMI) . BUE £ 5L AL 4 mm
B B0 E LMDy 4 My, 28 Mg, 4) #BF A &

HAECEOCNEFTHRAT. 2T B T REFH
1To BR4HMI @ A/NT 20% % o
1.4 FE#R REMERKN

KRR AR —F 8 —& 5 — % &, 1% Trizol
RAE(LEET) RAFRICCNE R RNA. FE
THIFEEER K& L% RNA WREEKE, &5
Ko HE#E RNA MWERSE. JUE RNA 2.5
HHXAER DNA, REHRELS T AR H#THEEER
AR N . ERBTRIIMNEK(LEAT) o
Al % PPAR a( 509 bp) sense: 5’-AAGCC/ATCIT/ CAC-
GA/TGCTG-3’, antisense: 5°-TCAGA/GGTCC/ CTGAA/
CAGTG-3" ; M-CPT-1( 690 bp) sense: 5°-TATGT/GAG-
GA/TGCTG/ CITCC-3’, antisense: 5°-CTCGG/ AGAGC/
TAAGC/TTGTC-3" ; MCAD( 458 bp) sense: 5’-AGCCT/
TCACC/ GGATT/ CATCG-3 *, 5°-TAGCG/
AGCTG/ GTTGG/ CAATA/TC-3’ ; B-actin( 764 bp) sense:
5’-TTGTA/ ACCAA/ CTGGG/ ACGAT/ATGG-3 °,  anti-
sense: 5’ -GATCT/TGATC/TTCAT/ GGTGC/TAGG-3" .
PPAR a R R 4 #: 94 CH& £ 30 s, 52°Ci& K 30 s,
72 ‘CE # 1 min, # 1T 40 NMEF, 72 CE f# 10 min;
M-CPT-1 K B 4 #: 94 CA& M 30 s, 54 Ci& K 30 s,
72 CFE ¥ 1 min, # 4T 42 MEF, 72°CE M 10 min;
MCAD R 5L % #:94 CEH# 30s, 55 CR K 30s, 72°C
FE A8 1 min, 1T 35 MEIR, 72 CHAH 10 min; 5 B
actin LR 4 [E] MCAD. R A % K J5, & B R 4
HERN PR M) 4 UL BEAT 1. 2% B2 RE BE &3k, F A Gel
Doc 2000 #& fix B & 4 AT 3 #, B & B &k R AL P~ 41
EURALEMA x BRET, I B 5 Bactin R
J JE & ( absonbent values, A) {E % E H7 5 B mRNA &
A xt &8, F 8 M,/ SHa, <MLy, / SHy, 7 MIg,/ SHg,
mRNA A8 % & 2 W H 1.
1.5 ZitFEath

BAER x ts BT, £ A A T £ 40, T
# 3% Al NewmanrKeuls %% . UL P< 0.05 # =R H
K.

antisense:
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My, MLy, £ Mg, 2H K B8 35H AN [R 2 BE () 55 4
TEBN R R 2, B A R BRI g K .
M, ZHAY 2 SRR HH 3 o 45 52 7K i, Mg, 2 BT K
R 357 H I R K P R B SR D
2.2 KRILRNFFMOEELIBFRAIEE

Mg, ZH 1) LVMI KT SHa, 4, 17 Mo, 2H A1 M1, 25



CN 431262/ R + [E sk if b 4% & 2003 55 11 #5256 2 #1 145

RVMI AT [E3 SH A1 M, 4. SHIR 0 SH 4 L
5, MIJ5 4 A JT 46 LVEDP B 38 755, MAP Fl+ dp/

At 5B 2 PR, T My, 2 dp/ — dime K T SHo, 41
(% 1,Table 1) .

£ 1. ARMAHHEMLEEBEAROKLE(x Ts)

Table 1. Changes of hemodyanmics and ventricular remodeling parameters in rats(; *5)

4 n) LVMI RVMI Lz LVEDP FOERAE  + dp/ dina - dp/ dteee FIIBIBKIE
(mg/g) (mg/g) (b/ min) (mmHg) (mmHg) (mmHg/s) (mmHg/ s) (mmHg)

SH,,(9) 2.54%1.36  0.60%0.07 433 124 4.0%0.9 139.2%15.2  5914£597 4261 +476* 119.8£11.9

ML, (7) 2.52%0.20 0.68%0. 07" 436 124 4.3%1. 1" 133.6F%12.2° 5253k527™ 3584 E311h 112.3%9.9

SHy,(8) 2.5810.23  0.5820.09° 429 26 4.6%0.7" 137.5%15.0 5755538 4388+3091"  116.0E15.4°

Mly,( 10) 2.63%0.11  0.84 0. 10° 440=%19 9.5%+1.8° 123.3%12.5  4494+520¢  3160E312  99.2£10.9

SHs,( 10) 2.47%0.08"  0.59 %0. 06" 26*17 4.6%1.2* 142.0E11.9*° 5848+609* 4 2801+298* 125.9 E11.4*

Mg, ( 10) 2.64 0. 11 1.04 £0. 08 432 121 20.6%3.1 118.3%10.8 3 861 £363 2 836 +295 102.0%9.5

P<0.05, a: SMIAHLLTE; b: 5MIL,AHLE; ¢ 5 Mg AL,

LVML: EOEOUUEERES; RVME A= OUUEEFEE; LVEDP: A L=

TKARE; + dp/ de: ZEOEEN EFRKHEEE; - dp/ dtyee ZDEEN FRBERKNEE; SH: RFRE; ML OHUESEA.

B OHERERBRIEREARE 4 mm OIS S DERE
B FE LS4 o, LB P B8 B 48 Bt 3% AP BE A oh SR B B 4 G
A BREEHREEEN MY =Y

Figure 1. PCR products of PPAR a, Mt CPT-1 and MCAD in
the pert infarction regions (4 mm zone surrounding the region) of

rats subsequent to MI
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2. FERFCNSENDEEEIEEFIENZE o ALERE
AR R Bt 3 PP BB AN ch SEBE B4 B8 A B B8 mRNA RIAT L
P< 0.05, a: 5 SHp FLR, b: 5 SHy LUHR, o 5 SHg bb%, & 5
ML, HEG e 5 ML BB

Figure 2. Changes of PPAR a, MrCPTI and MCAD mRNA
expression in respective MI group ( expressed as percentage of the mean

of corresponding values of sham-operated rats)

2.3 REMYERNIIGEREZE mRNA RIETK

LI S A W Bl A 18 5 703 A6 52 AR o M- CPT-1
AT MCAD 34 | BOKFE 73 51l 4 509 bp. 690 bp #1458
bp, 5 A B B BER/MEFE (Bl 1, Figure
1) o Ml 41 M-CPT-I.MCAD #1 PPAR a mRNA ] iA
Eb SH, 41493 51l B A 27% < 35% A1 20% (P < 0. 05) -
M1y, /SHy, £ 1R $8 F5 mRNA AH X} & & U AE 8 ML,/
SHa, 439 F % 21% 27% F1 20% ( P < 0. 05) « Mg,/
SHi, %% Mo,/ SHa, 73 51 T BE 52% 60% 1 44% ( P< 0.
05, K2, Figure 2) o
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3 1

VAR FE IR S B0 IR 3h 7 2 5 e 51 R B R
LR ES s EAR IR KA EERIEN
A Y . M-CPT-T 2 48 1A 438 BT 77 IR ) PR 33
fiff, MCAD & HH 8 fl5 T BR ( Co-Crp) B BALEE — 2B %
. PEBNRADCRETIRE, ERARKE.K
HERRHAER B EALHI . BRI ZHEEAS S5
BRI B %4k, {6 M-CPT-1 A1 MCAD 7EHRHI IR B &4k
HEEBEEH. ALKk X 2 ANMEks ] DL E
g B R A8 A A O 26 BRI 3R IR AR Ak, X 5 AR
ARSI 78 2 — B . AR SE0 R B 7o e R 3 Bk BT
B SCEEHLAR G 2 JAl, KRR R HH 30 B S K i L P TR
HMEFI B AT B SRR R AT, BIBEAEAL 4 mm Y0 F A0 =
WL M-CPT-1 A1 MCAD [#) 25 Rl % 3& O b, 2R )G 8 F
A K BR 350 H B ™ B K i &0 ) 3 s R IR I, R
fabrpR/ 2 . XRPE VIS 20 EEE
VA SRR R, oA Tor™ O ) e R, FE AR
] & 340 o UL ZE R A7 7 MR 7 B AU A 50 2 (R R A 1
R, T 2 vk, GO L B R AR A P A
R . ASSEEGUFSE T AR B )= 0 LA 2R 47 (E g
R EA B S R A T, X— SR AT 2%
KT EMN . AEHMH) O UEFE 5 K BRATE L = 350 A
FRAMNHIE S BB A TG .

TR M-CPT-1 A1 MCAD [ 5 3) 1 ERY
R T6 -1 (NRRE-1) B8 45 & K2 Mk B 7
(4% PPAR a 1 Spl) T 0% % . PPAR a &%
BRGS0 HT R T, PR s ) AR S O L
LR AR K 43 e D i B TR AR AL I A R ) R A
PPAR a 32245 A TE SR A4 i 7 BR S A AR 8 v R 2H 21
s OB A 6 i B 2 2R B R 2208 1B B VLR
TG PPAR a RE95 3N -5 0 LN B g B B8 7 FH 2%
DIFHRE) 3 N FEUD IR R RIE, A5 FEMR
[IFE B FNEEAL; @ERRLAR XS s 7 R BN (ks A
AT AL BRI B &4k DA PPAR a /2 4 O
JULHE J5 A g B A B B % 700, Sack 29 R 3
JEJE 0L PPAR a fE55 Spl 354+ M b 45 & 7E NRRE-

1 bo PUOE S, AL | PPAR o 3L
B, KBV HUESEJE K RS )R &0 L2 PPAR a
MR RIL TR, JFREE DR AR B . X
—4RKY PPAR o EE N RATRES 5 T 0 ALEESE
Ja R SR o JULEE 2 A B S5 0 o UL AL 43 i 7 R A O
REANREZL. B2, TRHLWE L IEE
EAR, O WUREAE J& K R AE =) A6 0 L2 23 17 PR R
B R R IE Y T XU se E AR R RO
FNEFE B A3 A R, B R T LU
JERRAOEEBRGL . SRR BRE R Y
I ULRER A= A2, (B FE R B R4 T A ) A
MIAR (5 P/O EGAE) o O IUEEFE 5 R B 0o UL AL
SRR, T VR AR TR 1 SR AL RE S el O LR AR, 1
JULX g AL AN R SR T 32 1, BB T2, W RE R — %
FrC LGRS o (HE R b0 IR BE B 1 L 4,
KRR EE 10 13 B R AR e, B U
—HEREIL S H ATXHO WU SE R 5T 32 B R AR 4R
A5 455 L0 AR 5 T ¥ G e AR A
F AL B2 T WL T i R LK B ARl I 4 ] A i
RN IT o
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