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Global gene expression profiling of congestive heart failure subseguent to

experimental left ventricular pressure overload pretreated with the peroxisome
proliferator-activated receptor-gama agonist Rosiglitazone
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Aim of study: To explore the gene expression profiles of congestive heart failure (CHF)
subsequent to experimental pressure overload pretreated with  peroxisome
proliferator-activated receptor-g (PPARg) agonist Rosiglitazone. And to elucidate the potential
benefits and mechanisms of PPARgagonist on pressure-overload hemodynamics, cardiac
remodeling, and CHF.

Background: Hypertension (HTN) continues to be of major public health concern. Increased
risks of several adverse neurological and cardiovascular outcomes were documented in the
population of HTN. Longstanding HTN increased the left ventricular (LV) afterload markedly,
and cardiac fibrosis evolves as an adaptive response to hemodyanamic overload. Subsequently,
interstitial fibrosis occurred and contributed to LV stiffening and impaired compliance.
Although initially the LV systolic function is well preserved with ssmply diastolic dysfunction,
however progression to decompenated stage congestive heart failure (CHF) with systolic
dysfunction is hastened. PPARs are nuclear receptors, which function as transcription factors
the regulate different genes expression. They control a variety of cellular functions and are
involved in control of vascular inflammation, thrombogenecity and inflammatory cytokines.
Several animal studies had shown that ligands of the PPARS can reduce infarct size and
potentially protect the heart against ischemiareperfusion injury. PPARg ligands have also
been shown to suppress the development of cardiac myocyte hypertrophy both in vitro and in
the in vivo setting. However, knowledge about the influences of PPARs on pressure-loaded
CHF and cardiac remodeling process at cellular level is quite limited. cDNA microarray offers
a genome-wide simultaneous analysis of gene expression profiling changes in perturbed
physiological or pathological conditions. With the aid of this powerful tool, researches could
progress efficiently.

Experimental protocol: Rosiglitazone-pretreated or placebo-preteated rats undergo
abdominal aorta ligation resulting in left ventricular overload. Two-color cDNA microarray
system containing 7,600 clones from regional company is applied to explore the cardiac
differential gene expressions between Rosiglitzaone-pretreated and placebo-pretreated rat
pressure overload model. Serum biochemistry, hemodynamics, echocardiography, and clinical
conditions are also measured prior to sacrifice and will be analyzed.

Expected results: The two-color cDNA microarray data analysis will be validated utilizing
RT-PCR. Through this study, Rosigliazone pretreatment effects, whether beneficial or not, on
pressure overload cardiac remodeling and CHF course could be evaluated, and differentia
cardiac gene expressions contributing to the probable beneficial effect of Rosiglitazone on



CHF subsequent to pressure overload could be elucidated.

To explore the gene expression profiles of congestive heart failure (CHF) subsequent to
experimental pressure overload pretreated with peroxisome proliferator-activated receptor-g
(PPARg) agonist Rosiglitazone. And to elucidate the potential benefits and mechanisms of
PPARg agonist on pressure overload hemodynamics, cardiac remodeling, and CHF.



Table 1. Echocardiographic parameters

Echo Sham Sham+Ros | Banded Banded+Rosi
Oweek |IVS, mm 0.75£0.03 | 0.74£0.04 | 0.75x0.04 | 0.73+0.03
PW, mm 0.75+0.02 | 0.75+0.07 | 0.75£0.03 | 0.73+0.03
%FS 43.4+2.0 43.5+1.6 43.5+1.6 43.5+1.6
3week |[IVS, mm 0.74+0.03 | 0.75+0.03 | 0.96+0.03* | 0.81+0.03**
PW, mm 0.75+0.02 | 0.74+0.03 | 0.98+0.03* | 0.84+0.01**
%FS 43.1+2.1 43.3+1.9 39.2+2.0 41.2+1.8
8week |IVS, mm 0.75+0.02 | 0.75+0.04 | 1.12+0.02* | 0.95x+0.04**
PW, mm 0.74+0.03 | 0.75+0.03 | 1.14+0.03* | 0.96x+0.02**
%FS 43.5+1.8 43.2+1.7 35.7+1.7* 38.2+1.8

Data are mean+SEM (n=6 in each group)

Table 2. Blood pressure recordings

BP (mmHg) Sham Sham+Ros | Banded Banded+Rosi
Oweek | SBP 115+5 112+4 112+4.4 114+3.9

DBP 81+8.4 83+6.1 85+4.8 85+8.4

MBP 95+6 94+7.2 95+5.2 96+7
3week | SBP 11045 110+6 15711 160£10

DBP 84+8.4 84+5.4 11145 11543

MBP 94+6 94+4 131+7 135+2
8week | SBP 11845 116+4 151+10.2 147+8.8

DBP 8784 87+4.4 107+5.6 111+3.7

MBP 98+6 97+8 123+6.8 129+4.2

Data are mean+SEM (n=6 in each group)
Table 3. Top significantly different genes between banded group and Rosi-treated banded rats.

Gene Accession | Fold Change | P-value
No.
Atrial natriuretic peptide (ANP) M 30262 3.1 2.8E-07
Interleukin-1 receptor-associated kinase | L76191 31 3.6E-07
Lectin P35 D63158 6.4 5.1E-07
Brain natriuretic peptide (BNP) D16497 2.6 8.9E-07
Plasma glutathione peroxidase U13705 2.2 1.2E-06
Fibroblast inducible specific protein 12 | M 70642 4.1 4.5E-06
Cardiac beta myosin heavy chain AA73283 | 2.6 3.3E-05




90kDa heat-shock protein X15183 2.2 4.1E-05
Elongation factor 2 X51466 24.1 0.0001
Ribosomal protein L39 homolog L 05096 9.1 0.0001
Skeletal muscle LIM protein 1 W14830 3.8 0.0001
Heparin-binding EGF like growth factor | U39192 3.1 0.0001
Actin 1 W55087 | 3.1 0.0003
snRNA activating protein complex AF93593 | 4.1 0.0003
19kDa subunit
Muscle plasminogen activator inhibitor | M 33960 2.8 0.0003
Histone H2a(A)-613, H2b(B)-613, uU62673 2.1 0.0003
H2b-613
Endothelial actin-binding protein WO7775 2.0 0.0003
Vascular smooth muscle alpha-actin X13297 2.3 0.0004
Peptidoglycine al pha-amidating U79523 2.1 0.0004
MONoOXygenase
Alpha-tubulin isotype M-alpha 2 M 13345 1.7 0.0004
Follistatin-related protein D89937 0.0004
Decortin NMO00192 | 9.7 0.0004
0
Calnexin M 94859 3.8 0.0005
Cyclophilin C S71016 3.1 0.0005
Ubiquitin conjugating enzyme AF032456 | 4.1 0.0005
Dihydrofolate reductase J00140 2.6 0.0005
Thyroid associated ophthal mopathy S67069 2.2 0.0005
autiantigen
Elastin M24782 24.1 0.0006
Fatty acid binding protein homologue M 94856 9.1 0.0006
Phosphoglucomutase 1 M83088 24.1 0.0006
Thymidylate kinase L 16991 9.1 0.0006
Antigen CD36 M98398 24 0.0006
Collagen alpha-1 type 1 M55998 1.7 0.0008
T-cell specific protein M21121 3.5 0.0008
Cystatin B L 03558 4.1 0.0011
Eukaryotic initiation facto 4 D485387 | 2.8 0.0011
U4/U6 small nuclear ribonucleoprotein | AF16369 | 2.1 0.0011
Calcineurin inhibitor W30069 2.0 0.0012
Mena protein ET62477 | 2.3 0.0012




Dynein heavy chain, cytoplasmic D13896 2.4 0.0014
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