
Maturation Weaning 

Postnatally 

overfed 

(PNOF) 

3-4 pups/litter: 

small litter (SL) 

Control 

normal-fed 

(NF) 

10-12 pups/litter: 

normal litter (NL) 



Hypothalamus 
ARC, PVN, VM, … 

Adipocytes 

Heart Vessels 

Liver 

Pancreas 

Cerebellum 

Circulating blood 

 Leptin 
 Lipids (TG, cholesterol) 
 Fasting glucose 

 Insulin 
 Corticosterone 

 orexigenic signals 
(Galanin, NPY, POMC, …) 

Leptin and insulin central resistance 
 Food intake 

 Energy expenditure 

WAT 
 adipocyte number 
 adipocyte surface 

 FAS, lipogenic activity 
 glucose uptake 
(GLUT-4, GLUT-1) 

 IL-6, TNF, resistin, PAI-1 
 GR, 11-HSD1 

BAT 
 UCP-1 
 LPL, HSL 

 arterial BP (moderate) 
Endothelial-dependent 

microvascular dysfunction  

 Glucose-stimulated 
 insulin secretion 
Insulin resistance 

Adrenal 
Kidney 

 nephron number 
Proteinuria 

Glomerulosclerosis 
 renin, AT-2R, IL-6, PAI-1 

Leptin resistance 

Microglia activation 

 Insulin signaling 
 Antioxidant activities 

 MDA 

Oxidative stress 

Oxidative stress 
 SOD, CAT 

Early changes in gene expression 
Cardiac hypertrophy, fibrosis 
 Insulin leptin response 

 LVEF, dilation 
 Sensitivity to ischemia 



PNOF 

24 days 

Birth 

7-8 months 

Maternal 

milk 

Standard 

nutrition 

Early changes in heart 
genes expression: 
Structural proteins 
Signaling proteins 

Hypertrophy 

Late cardio-metabolic 
consequences: 

Nitro-oxidative stress 
 contractile activity 
Fibrosis, remodeling 
 ischemic sensitivity 

Weaning Maturity 

Post-natal 
Programming 


