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Effects of Peroxisome Proliferators- activated Receptor y Activator Rosiglitazone on

Myocardial Ischemia- reperfusion Induced Arrhythmia in Rats

MA Yue-dong, LIAO Xin-xue, TANG An-li, ZHANG Xue-jiao, WU Jing-guo, FENG Chong
( Division of Cardiology, The First Affiliated Hospital, SUN Yat- sen University, Guangzhou 510080, China )

Abstract: Objective  To determine the effects and possible mechanism of peroxisome proliferators- activated
receptor y (PPAR y) activator rosiglitazone on myocardial ischemia - reperfusion induced arrhythmia in rats.
Method  Sixty adult male Sprague Dawdey rats were randomly subjected to Sham operation (n= 10), ischemia-
reperfusion (I/R, n= 10), I/R plus rosiglitazone (n = 13) or I/R plus rosiglitazone and a selective bradykinin B2
receptor antagonist HOE140 (n=11). Myocardial injury was produced by the occlusion of the left anterior descending
coronary artery for 30 min followed by 40 min reperfusion. Then the measurements of arrhythmia were assessed, as
well as the maleic dialdehyde (MDA), superoxide dismutase (SOD), nitric oxide synthase (NOS), and nitric oxide
(NO) levels in homogenate of rat heart tissue. Result Compared with I/R group, the measurements of arrhythmia
in I/R plus rosiglitazone group were improved significantly (P< 0.05), which can be, at least partially, abolished by
pretreatment with HOE140 (P< 0.05). The eNOS, NO, and SOD levels of the heart tissue were clearly up regulated
in I/R plus rosiglitazone group (P< 0.05), while the iINOS and MDA levels were reduced markedly (P< 0.05) in the
same group, these effects can also be prevented by HOE140. Conclusion PPAR y activator rosiglitazone exerts its
myocardial protection against ischemia - reperfusion induced arrhythmia in rats at least partially through the

bradykinin- NO mechanism.
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Table 1 Effects of rosiglitazone on PVC, MCT and arrhythmia scoring in the rats with cardiac ischemia- reperfusion injury (x+s)

Group n PVC I- Score I/R- Score Frequency Continuous time (s)
Sham 10 8.2+2.5 1.0+0.0 1.4+0.7 2 9.1+15
IIR 10 141.2+11.39 2.4+0.5Y 3.8+0.8% 35 25.9+10.4Y
I/R+ROS 13 47.0+7.4? 2.2+0.42 2.5+1.0% 6 14.4+4.47
I/R+ROS+HOE140 11 71.349.89 2.6+0.79 3.3+1.39 17 20.6+9.8

F 8.63 24.94 11.27 5.134

P 0.001 0.000 0.000 0.03

1)Compared with Sham group P< 0.01 2)Compared with I/R group P< 0.01

3)Compared with I/R group + ROS group P< 0.01
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Table 2 Effects of rosiglitazone on MDA, SOD, NOS, and NO of the rats with ischemia- reperfusion injury (xxs)
Group n tNOS(u/g) eNOS(u/g) iNOS(u/g) SOD u/mg MDA(nmol/mg ~ NO pmol/g
Shame 10 3.44040.044 3.33+0.04 0.105+0.159 66.1+0.8 2.10+0.12 1.2+0.8
IIR 10  2.780+0.045Y  2.48+0.05? 0.300+0.027 Y 42.4+0.8Y 3.42+0.07Y 0.9+0.4"
I/R+ROS 13 2.940+0.0492  2.74+0.05? 0.198+0.008? 60.1+1.12 2.56+0.092 1.1+0.32
I/R+ROS+HOE140 11  2.820+0.019°  2.52+0.04° 0.297+0.037? 48.6+1.0% 3.23+0.119 0.9+0.5?
F 33.55 11.92 19.72 13.32 39.45 12.14
P 0.000 0.032 0.002 0.000 0.000 0.000

1)Compared with Sham group, P< 0.05; 2)Compared with I/R group P< 0.05; 3)Compared with I/R +ROS group P< 0.05



416 ( ) 28
3 B2 , -
[10]
3.1 PPARy NO [
PPARy ,
NO
, - iNOS
NO
m NOS
(TZDs) PPARyY eNOS
iNOS 4 eNOS
- [ NO
3.3 PPARYy
TZDs MCP- 1
-1 I g SOD MDA
PPARyY
[ (2l
) Inoue PPARy
CuZn- SOD
PPARyY SOD
HOE140
RAS PPARyY
3.2 PPARy
PPAR [1] YUETL CHENJ, BAOW, etal. In vivomyocardial
Y protection from ischemia/reperfusion injury by the
) peroxisome proliferator- activated receptor- gamma agonist
B rosiglitazone[J]. Circulation, 2001, 104(21):2588- 2594.
[2] , : o
tNOS  eNOS iNOS - [3].
tNOS , 2004,25(2): 114-118.
eNOS iNOS NO [B] SAKAMOTO T, CHEN C, LOKHANDWALA M F.
sSoD Contribution by bradykinin to the natriuretic response to
B2 HOE140 the angiotensin convertmg.enzyme inhibitor ramiprilat in
spontaneously  hypertensive rats  [J]. Naunyn
Schmiedebergs Arch Pharmacol, 1994, 350(1):84- 89.
i [41 VEERAVALLI K K, AKULA A, KOTA M K. Nitric

ACE 5]

oxide - and prostaglandin - mediated cardioprotection by
bradykinin in myocardial ischemia and reperfusion
injury [J]. Pol J Pharmacol, 2003, 55(6):1021- 1029.

WALKER M J, CURTIS M J, HEARSE D J, et al. The



4 . PPARY - 417
Lambeth Conventions:  guidelines for the study of [10] BREWE C, MITCHELL MB, REHRINGTF, etal.
arrhythmias in ischaemia infarction, and reperfusion [J]. Role of bradykinin in cardiac functional protection after
Cardiovasc Res, 1988, 22(7):447- 455. global ischemia - reperfusion in rat heart [J]. Am J

[6] CURTIS M J, WALKER M J.  Quantification of Physiol, 1995, 269(4 Pt 2):H1370- 1378.
arrhythmias using scoring systems: an examination of [11] EBRAHIM Z, YELLON D M, BAXTER G F. Bradykinin
seven scores in an in vivo model of regional myocardial elicits "second window" myocardial protection in rat
ischaemia [J]. Cardiovasc Res, 1988, 22(9):656- 665. heart through an NO- dependent mechanism [J]. AmJ

[7] HOUSEKNECHT K L, COLE B M, STEELE P J. Physiol Heart Circ Physiol, 2001, 281(3):H1458- 1464.
Peroxisome proliferator - activated receptor gamma [12] URSELL P C, MAYES M. Anatomic distribution of nitric
(PPARgamma) and its ligands: a review{J]. Domest Anim oxide synthase in the heart [J]. Int J Cardiol, 1995, 50
Endocrinol, 2002, 22(1):1- 23. (3):217- 223.

[B] WAYMAN N S, ELLIS B L, THIEMERMANN C. [13] INOUE I, GOTO S, MATSUNAGA T. The ligands/
Ligands of the peroxisome proliferator - activated activators for peroxisome proliferators- activated receptor
receptor- PPAR- a reduce myocardial infarct size[J]. Med alpha(PPAR alpha)and PPAR gamma increase Cu**,Zn?,
Sci Monit, 2002, 8(7):BR243- 247. superoxide dismutase and decrease p22phox message

[91 JOOSEN A M, BAKKER A H, GERING M J, et al. The expressions in primary endothelial cells [J]. Metabolism,
effect of the PPARgamma ligand rosiglitazone on energy 2001, 50(1):3- 11.
balance regulation [J]. Diabetes Metab Res Rev, 2006,

22(3):204- 210. ( )

412 from page 412 organization and  developmental  expression  of
aquaporin-5 in lung [J]. Chest,1997,111 (6 Suppl):
111S- 113S.

[B] TAKATA K, MATSUZAKI T, TAJIKA Y. Aquaporins:

[1] DENKER BM, SMITH B L KUHAJDAF P, et al. water channel proteins of the cell membrane [J]. Prog
Identification, purification, and partial characterization Histochem Cytochem, 2004,39(1):81- 83,
of a novel Mr 28,000 integral membrane protein from [°] KREDASM, GYNNMC, FENSTERMACHER D A,
erythrocytes and renal tubules [J]. J Biol Chem 1988, et al. Expression and localization of epithelial
263(30):15634- 15642. aquaporins in the adult human lung [J]. Am J Respir

[2] KING L S, YASUI M. Aquaporins and disease: lessons Cell Mol Biol, 2001,24(3):224- 234.
from mice to humans [J]. Trends Endocrinol Metab, [10] ~ MOON _C' F?OUSSEAU R, SORIAJC, etal. A-q-uaporin
2002 13(8):355- 360. expression in human lymphocytes and dendritic cells

3] ’ . J . Am J Hematol, 2004, 75(3):128- 133.

5 0. [11] VERKMAN A S, YANG B, SONG Y, et al. Role of
2005, 40(3):172- 175. water -channels in fluid transport _studied by phenot)_/pe

[4] LIU H, WINTOUR E M. Aquaporins in development- a analysis of aquaporin knockout mice [J]. - Exp Physiol,
review[J]. Reprod Biol Endocrinol,2005,11(3):18- 25. 2000, 85 Spec:2335- 241S.

5] POYNTER ME, IRVIN C G, JANSSEN- HEININGER [12] KING L S, NIELSEN S, AGRE P, et al. Decreased
Y M. Rapid activation of nuclear factor- kappa B in pulmonary vascular permeability in aquaporin- 1 - null
airnay epithelium in a murine model of allergic airway humans  [J]. - Proc Natl Acad Scit USA, - 2002,99(2):
inflammation[J]. Am J Pathol, 2002,160(4):1325- 1334. 1059- 1063.

[6] AGRE P, KOZONO D. Agquaporin water channels: [L3] )
molecular mechanisms for human diseases [J]. FEBS -1 Ll
Lett, 2003,555(1):72- 78. ,2006, 14 5 275-217.

[71 LEEMD, KINGLS, NIELSENS, etal. Genomic ( )



