Hypertension Unit

The main focus of this unit is to understand the interactions of nitric oxide (NO),
reactive oxygen species (ROS) and vasoactive hormones in the development of
hypertension and its complications such as renal failure. To address this issue,
we employ a multidisciplinary approach involving biochemical, physiological,
pharmacological and molecular biological techniques. Our most recent approach
in this issue is to explore the role of transcription factor peroxisome proliferator
activated receptors (PPARS) in the regulation of blood pressure and vascular
tone. Previously we have shown that both PPARa and PPARYy play an important
role in blood pressure regulation via modulation of vasoactive hormones and NO
as it involves the role of PPARa in the salt- and angiotensin-dependent models of
hypertension using PPARa knock-out mice. In SHR and DOCA-salt
hypertension, our studies suggest that blood pressure regulation is a concerted
effort between activation and desensitization of G-protein coupled receptors
(GPCR) with a transcriptional regulatory role by PPARy on GPCRs. Since
GPCRs are tightly regulated by GPCR kinases (GRKs), ongoing studies are
investigating the influence of PPARY in the regulation of GRK activity in SHR.
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CURRENT RESEARCH

1. Interaction of PPARy, NAD(P)H oxidase and nitric oxide in glycerol-
induced acute renal failure
the aims of this study are:



. To Investigate the role of NAD(P)H oxidase in the oxygen free radical

mediated pathology of glycerol-induced ARF.

. To determine the role of PPARYy in the regulation of NAD(P)H oxidase

dependent oxygen free radical generation in glycerol-induced ARF.

. To investigate the interaction of oxygen free radical, NO and NAD(P)H

oxidase in the glycerol model of ARF.

2. Role of PPARYy in acrolein-induced vascular toxicity
The aims of this study are

(1)
)
(3)
(4)

To determine the role of PPARy in acrolein-induced impaired vascular
response.

To Iinvestigate the role of PPARy in acrolein-mediated NAD(P)H-
dependent superoxide generation.

To establish the involvement of inflammatory process in acrolein-mediated
vascular toxicity

To determine the PPARy-NAD(P)H- and NO/NOS-dependent regulation of
inflammation in acrolein-induced vascular toxicity.

3. Transcriptional regulation of vascular aging
The aims of the study are:

1.
2.

3.

To establish the role of PPARs in vascular aging.

To investigate the affect of PPAR induction on prevention of oxidative
stress-induced vascular aging.

To establish the relationship between PPARs and klotho gene in vascular

aging.

4. PPARy-dependent regulation of GPCR activity in hypertension
Specific Aims of this study are as follows:

1.

2.
3.

To investigate the role of PPARy in the regulation of vascular reactivity
and blood pressure.

To understand PPARy-mediated regulation of GRK-2 activity

GRK / GPCR signaling mechanism in the regulation of vascular reactivity
and blood pressure.



