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Introduction

In a recent study published in “ARYA
atherosclerosis,” Pourmoghaddas et al. reported
that administration of pioglitzone in non-diabetic
patients with metabolic syndrome had no positive
effect on inflammatory markers including high
sensitive C-reactive protein, interleukin-10 (IL-10),
and tumor necrosis factor-a (TNF-a).!

Peroxisome  proliferator-activated  receptors
(PPARs) are ligand-activated transcription factors
which involved in some physiological processes
including energy balance, lipid metabolism, and
glucose control.? They improve glycemic control
and enhances insulin sensitivity in diabetic
patients.>®> These drugs also improve the lipid
profile of patients at risk of developing
atherosclerosis.* PPAR-y has been implicated in the
pathology of numerous diseases including
atherosclerosis, obesity, diabetes, and cancer
because of its role in modifying adipocyte
differentiation, decreasing insulin resistance, and
inhibiting vascular endothelial growth factor-
induced angiogenesis.>

PPARs have three isotypes: PPAR-a, PPAR-y,
and PPAR-B/3. There are four isoforms of PPAR-y
in the human. PPAR-y 1 is found in almost all
tissues and PPAR-y 2 found in adipose tissue.?¢
PPAR-y 3 is found in adipose tissue, colon,
macrophages, and T-lymphocytes.® There ate
currently no information regarding the distribution
of PPAR-y 4.6

The effect of PPAR-y agonists on inflammatory
markers is complex. Although, several in vivo and
in vitro studies reported the anti-inflammatory
effect of these drugs, however, the complexity of
the pro- and anti-inflammatory PPAR-y functions
have also been observed. Several mechanisms for
anti-inflammatory action of PPAR-y are proposed:
(1) inhibition of metalloproteinases expression and
activity for example metalloproteinase-9 expression

in atherosclerotic plaques.® (2) Repression the
expression of several inflaimmatory response genes
(iNOS, TNF-a,...) in activated macrophages,’
TNF-a, plasminogen activator inhibitor-1, and 1L.-6
expression in adipose tissue® or TNF-a, 1L-6, and
IL-1 in human monocytes.” (3) Reduction of
transcriptional activities (nuclear factor-kB, AP-1,
and STAT) or inability of these factors to bind to
the iNOS promoter in monocytes.® (5) Suppression
the lipopolysaccharide (LPS)-induced TNF-o in
human alveolar macrophages.’

However, other studies demonstrated that
PPAR-y ligands induce certain pro-inflammatory
responses. They induce macrophage differentiation
and upregulate the macrophage pro-inflaimmatory
sutface receptors (such as CD14, CD11/CD18, and
scavenger receptor B1).c 15-Deoxy-Delta-12,14-
prostaglandin J2 (15d-PGJ2), a PPAR-y agonist,
induces expression of IL.-8 and at the same time
suppresses  the  expression of  monocyte
chemoattractant protein-1.19 In another study,
rosiglitazone did not have effect on LPS-induced
IL-8, but it suppressed matrix metalloproteinase-9.!1
Therefore, it seems that the effect of PPAR-y
ligands on the inflammatory response is complex
and depend upon the mediators that are measured,
PPAR-y ligand used and its concentration and the
activation state of the target cell.6:12

Conflict of Interests

Authors have no conflict of interests.

References

1. Pourmoghaddas A, Dormiani-Tabatabaei M,
Sadeghi M, Kermani-Alghoraishi M, Golshahi J,
Shokouh P. The effect of pioglitazone on
circulating interleukin-10 and tumor necrosis
factor-alpha levels in a patient with metabolic
syndrome: A randomized, double-blind controlled
trial. ARY A Atheroscler 2015; 11(1): 36-42.

1- Associate Professor, Neurogenic Inflammation Research Centre AND Department of Physiology, School of Medicine, Mashhad

University of Medical Sciences, Mashhad, Iran
Correspondence to: Majid Khazaei, Email: khazacim@mums.ac.ir

WWW.mui.ac.ir

ARYA Atheroscler 2015; Volume 11; Issue 4 261

15 Jul



Proxisome proliferator activated receptor and inflammation

2. Kergen S, Desvergne B, Wahli W. Roles of PPARSIn
hedlth and disease. Nature 2000; 405(6785): 421-4.

3. Derosa G, Maffioli P. Peroxisome proliferator-
activated receptor-gamma (PPAR-gamma) agonists

on glycemic control, lipid profile and
cardiovascular risk. Curr Mol Pharmacol 2012;
5(2): 272-81.

4. Giannini S, Serio M, Galli A. Pleiotropic effects of
thiazolidinediones:  taking a look beyond
antidiabetic activity. J Endocrinol Invest 2004;
27(10): 982-91.

5. Waki H, Yamauchi T, Kadowaki T. Regulation of
differentiation and hypertrophy of adipocytes and
adipokine network by PPARgamma. Nihon Rinsho
2010; 68(2): 210-6.

6. Zingarelli B, Cook JA. Peroxisome proliferator-
activated receptor-gamma is a new therapeutic
target in sepsis and inflammation. Shock 2005;
23(5): 393-9.

7. Ricote M, Li AC, Willson TM, Kelly CJ, Glass CK.
The peroxisome proliferator-activated receptor-
gamma is a negative regulator of macrophage
activation. Nature 1998; 391(6662): 79-82.

8. Daynes RA, Jones DC. Emerging roles of PPARS
in inflammation and immunity. Nat Rev Immunol
2002; 2(10): 748-59.

9. Cunard R, Eto Y, Muljadi JT, Glass CK, Kelly CJ,
Ricote M. Repression of IFN-gamma expression by
peroxisome proliferator-activated receptor gamma.
JImmunol 2004; 172(12): 7530-6.

10. Zhang X, Wang JM, Gong WH, Mukaida N, Y oung
HA. Differential regulation of chemokine gene
expression by 15-deoxy-delta 12,14 prostaglandin
J2. JImmunol 2001; 166(12): 7104-11.

11. Shu H, Wong B, Zhou G, Li Y, Berger J, Woods
JW, et a. Activation of PPARapha or gamma
reduces secretion of matrix metalloproteinase 9 but
not interleukin 8 from human monocytic THP-1
cells. Biochem Biophys Res Commun 2000;
267(1): 345-9.

12.Ueki S, Kato H, Kobayashi Y, Ito W, Adachi T,
Nagase H, et al. Anti- and proinflammatory effects
of 15-deoxy-delta-prostaglandin J2(15d-PGJ2) on
human eosinophil functions. Int Arch Allergy
Immunol 2007; 143(Suppl 1): 15-22.

How to cite this article: Khazeei M. Effect of
peroxisome proliferator-activated receptor y on
inflammatory markers. ARYA Atheroscler 2015;
11(4): 261-2.

262 ARYA Atheroscler 2015; Volume 11, Issue 4

WWW.mui.ac.ir

15 Jul



