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PPARSs : Definition

* Nuclear transcription factors

* Activated by various natural and
pharmacological ligands

» Change gene expression

* Affect downstream pathways of
carbohydrate, lipid and protein metabolism
and cell differentiation

PPARs: Classification

Nuclear Receptor Superfamily

Thyroid Retinoid Steroid PPAR

Peroxisome Proliferator-Activated Receptors (PPARSs)

hPPARS

(PPARS, Nuc-1, FAAR)
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Other fatty acid-regulated/receptors: RXR (retinoic acidix
receptor) and LXR(liver x receptor), and transcription factors,
i.e. SREBP-1c and HNF-4
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Figure 3 Metabolic integration by PPARs. The three PPAR isoforms regulate lipid and glucose
homeostasis through their coordinated activities in liver, muscle and adipose tissue.

PPARs bind fatty acids
PP A R I ig and e r' Endogenous ligands Biological effect

PPAR-a PPAR-§ PPAR-y

Palmitic acid Fatty acids Linoleic acid Lipid and glucose

+ Naturlige: Fettsyrer, prostaglandin-analoger metabolism

(PGJ,-analog)

Stearic acid Arachidonic acid
Palmitoleic acid 15d-PGJ2

- PPARa agonister: Fibrater (fenofibrat, Oleic acid 9-HODE

o o q Linoleic acid 13-HODE
gemfibrozil), 3-tiafettsyrer, fettsyrer 20:5 Arachidonic acid 15-HETE

- Lipidsenkende effekt (TAG§ , HDL 1) Eicosapentaenoic Eicosapentaenoic acid

Pharmacologicallagonists:

+ PPARg agonister: Glitazoner (TZD), umettede

feﬂ'syr‘er‘ (18:1’ 18:2' 20:4[ 20‘5) PPAR-(}- fi'brate§f i.e. gemfit')rozil', trgat hyperlipidemia
PPAR:0 - lipophilic carboxylic acids; i.e. GW5041 516
PPARy - glitazones; i.e. rosiglitazone, treat insulin resistance
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1 Circulating FFAs
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L Insulin-resistance factors.

4 Visceral adiposity

7 Subcutaneous adiposity
T Adipocyte T Insulin-sensitive adipocytes
insulin action
L Adipose inflammation
 FA uptake
L FA release

TRENDS in Pharmacological Sciances

Figure 1. The boneficial igands. PPAR-y T20M, of adipocytes,

‘which results in a result, circulating FF/ ctivation of PPAR-y also.

results in changes in adipokine production, remodeling of adipose tissue, and the concurrent repartioning of lipids from lipolytic visceral fat into subcutaneous fat that
PPAR-y

increased insulin resistance. As a result of o | PPAR- activation sensitivity in skeletal muscle and liver, and
reduces i i PPy i " ¥ o
circulating TG and In addi . . ! inish

(brown). Activation of PPAR-3 i i skeletal muscle. Thus, PPAR-5 agonists lower
triglycerides, increase HDL-C and protect against obesity in preclinical species (dark red). Dotted lines represent activities observed only in preciinical experiments and
in vitro.
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4 Glucose uptake:

4 Lipid uptake and storage:
ACRP3 4 Energy expenditure:
Regulate secreted factors:

A Insulin sensitivity:

4 Lipid uptake and storage
4 Energy expenditure:

¥ Gluconeogenesis:
¥ PEPCK

GLUT4, CAP
CD36, FATP, aP2, ACS, etc. ¥ Fras
GyK, UCP2, UCP3 ¥ Insulin resistance:
AACRP30, ¥TNFa, Leptin TNFa
4 Insulin sensitivity:
ACRP30

A Glucose oxidation:
WPDK4




Table 1 —Effect of glitazone therapy on established and emerging CVD risk factors (18)

CVD risk factor

Impact of glitazone therapy

Hyperglycemia
Hypertension
Dyslipidemia

Markers of endothelial inflammation

Markers of elevated thrombotic risk

Reduction in A1C

Reduction in blood pressure

Reduction in triglycerides

Increase in HDL chlolesterol

Increase in LDL particle size (less atherogenic
particles)

Decreased C-reactive protein

Decreased white blood cell count

Decreased fibrinogen

Decreased matrix metalloproteinases-9

Decreased tumor necrosis factor-oc

Decreased plasminogen activator inhibitor-1

Decreased platelet aggregation




