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Protective effects of PDTC on ventricular dilatation and heart failure induced by ex-

perimental myocardial ischemic injury in rats
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Abstract: Objective To study the protective effects of nuclear factor-kB inhibitor, pyrrolidine dithiocar-
bamate (PDTC) , on ventricular dilatation and heart failure induced by experimental myocardial ischemic injury
in rats and its mechanisms. Methods High dose of isoprenaline (ISO) was used to induce experimental myo-
cardial ischemic injury in rats. Seventy male Wistar rats were divided into three groups: control group (20
rats) , ISO group (30 rats) and ISO + PDTC group (20 rats). Myocardial pathomorphologic changes, NF-kB
p65 activation, MCP-1 mRNA expression and serum MCP-1 were investigated. Then ventricular dilatation and
left ventricular (LV) function were assessed by echocardiography on day 14 of the experiment. Results Myo-
cardial NF-kB was activated, and MCP-1 mRNA expression and serum MCP-1 increased markedly after myocar-
dial ischemic injury induced by ISO (P <0.01). PDTC inhibited the activation of myocardial NF-kB and sig-
nificantly decreased myocardial MCP-1 mRNA expression (P <0.01), serum MCP-1 (P <0.01) , myocardial
inflammation and injury. On the other hand, PDTC delayed replacement of the damaged myocardium with gran-
ulation tissue. On day 14 of the experiment, a marked decrease in left ventricular end-systolic dimension
(LVESD) and a significant increase in percentage of ejection fraction were observed in ISO + PDTC group com-
pared with ISO group (P <0.05). Conclusion The protective effects of PDTC on ventricular dilatation and

heart failure may mainly be acquired from the acute stage of heart injury, which mechanisms are probably
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associated with inhibited activation of myocardial NF-kB, decreased myocardial MCP-1 mRNA expression, ser-

um MCP-1, lessened myocardial inflammation and injury.

Key words: nuclear factor-kB inhibitor; monocyte chemoattractant protein-1; myocardial ischemic injury;

ventricular dilatation; heart failure
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1.7 foik MCP-1 )

KEUBr BB, TR e i = IR EE R /N JE 1000 x g
B0 15 min, WA MLVE 4356 o 4% EISA 3557 & 3 I 15 /A
W 3% MCP-1 7K,
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A: B2 ( x40) ;BT 4 ( x40) ;C: 532 ( x400) ;D 3% 95 41( x400)
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(P<0.05,%1).
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24 5 n LVEDD(mm) LVESD(mm) EF (% )
Xif BR 2 11 5.60 £0.41 2.76 £0.30 87.10 £3.26
SR 11 6.11+0.392 3.77 £0.35P 73.97 +4.19
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a:P<0.05,b:P<0.01, 5B bE ;. P <0.05, 5 2520 k4%
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B (24.60% 18 2C) , 557,14 R¥EELER. UL LS
UL 180 FFELO LBk L PEB s #E ThAE AR NF-kB (1380
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AR T —EMBHEEH . AR RA B TR
T UL ZEAH U 2 400 LA SUHE R A B T 3 1]
RERA EM 25 LR, ATIA G AT LIS R 4%
1 I PDTC BEAEXT.C LR i A3 405 5 O Z 95K
OIREA F RS — 8 W B IRVE /R FH T fE 32 2248
#5 FAEC WUR 5 2 30100 LA G B A5 3P 7 T, HEpL
il AT RES 30 NF-kB A9 30E UM R 98 MCP-1 A3k |
RO LR IE B 5 G

SE k-

[1] GuptaS, Young D, Sen S. Inhibition of NF-kappaB induces regression
of cardiac hypertrophy, independent of blood pressure control, in spon-
taneously hypertensive rats [ J]. Am ] Physiol Heart Circ Physiol,
2005, 289(1) . H20 — H29.

[2] Z=grdi, x1 u, x| FH, 4. PDTC XA R A 2.0 WUk B BT 16
PEFUEELT]. W EH =445, 2005, 24(1) ; 41 -43.

[3] GanRT, Li WM, XiuC H, et al. Chronic blocking of beta 3-adreno-
ceptor ameliorates cardiac function in rat model of heart failure[ J].
Chin Med J (Engl), 2007, 120(24) ; 2250 —2255.

[4] Frangogiannis N G, Smith C W, Entman M L. The inflammatory re-
sponse in myocardial infarction[ J]. Cardiovasc Res, 2002, 53 (1) :
31 -47.

[5] Gerard C, Rollins B J. Chemokines and disease[ J]. Nat Immunol,
2001, 2(2): 108 - 115.

[6] Frangogiannis N G, Entman M L. Chemokines in myocardial ischemia
[J]. Trends Cardiovasc Med, 2005, 15(5): 163 —169.

[7] Ueda A, Okuda K, Ohno S, et al. NF-kappa B and Spl regulate tran-
scription of the human monocyte chemoattractant protein-1 gene[ J]. J
Immunol, 1994, 153(5) ; 2052 —2063.

[8] Hayashidani S, Tsutsui H, Shiomi T, et al. Anti-monocyte chemoat-
tractant protein-1 gene therapy attenuates left ventricular remodeling
and failure after experimental myocardial infarction[ J]. Circulation,
2003, 108(17) : 2134 -2140.

[9] Zachariae C O, Anderson A O, Thompson H L, et al. Properties of
monocyte chemotactic and activating factor ( MCAF) purified from a
human fibrosarcoma cell line[ J]. J Exp Med, 1990, 171(6) ; 2177 -
2182.

[10] Dewald O, Zymek P, Winkelmann K, et al. CCL2/Monocyte Che-
moattractant Protein-1 regulates inflammatory responses critical to
healing myocardial infarcts[ J]. Circ Res, 2005, 96(8) : 881 — 889.

[11] Z=miR, W&, L&, & RNEE EREEORRE.O 1w
FEAL SEBRAT ST ) ] I 7RI BE AR 224k, 2003, 37(5) : 386
—-388.

(m# R %)



