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lack pepper (Piper nigrum) and long pepper 
(Piper longum) have been widely used as spices 

and in Ayurvedic medicine mainly for its actions on 
the gastrointestinal tract.  Their major active cons-
tituent, piperine, possesses various pharmacological 
actions including antioxidant,1-3 anti-inflammatory,4,5  
and antihypertensive6 effects.  Previous studies also 
showed it to reduce obesity and hyperlipidemia,7-10 
major risk factors for cardiovascular disease which 
has become global health problem.  However, the 
findings for rodents are controversial: some studies 
reported that supplementing piperine with high fat 

diet reduced body weight, total cholesterol (TC) and 
triglycerides (TG).8,10 In contrast, others demonstrat-
ed that a high carbohydrate, high fat diet with 
piperine produced no effect on both plasma TC and 
TG.9 These discrepancies are likely to be due to 
differences in experimental protocol including 
method of administration. 

A consistent pathology resulting from hyper-
cholesterolemia is endothelial dysfunction.11  Thus, 
we hypothesize that if piperine could normalise blood 
cholesterol, endothelial function would benefit.  The 
present study was designed to demonstrate a 
hypolipidemic effect of piperine given as daily bolus 
doses separate from cholesterol.  Such a protocol 
reduces the confounding influences that piperine 
might have on the utilisation of the normal diet.  
After 8 weeks on the diet, the endothelial-dependent 
vasorelaxant responses were characterised. 
 

Materials and Methods 
 

Animals 
Male Sprague-Dawley rats (180-250 g) were obtained 
from the National Laboratory Animal Centre, 
Mahidol University, Salaya, Nakhorn Pathom, 
Thailand and maintained under standard conditions: 
25 + 2ºC, 12 hours light-dark cycle and received tap 
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Abstract 
 Introduction. Piperine is a major ingredient of black pepper and long pepper, which are widely used as a 
spice and in Ayurvedic medicine.  As an anti-hyperlipidemic, some reports show clear blood lipid reductions 
whilst others failed to show any effect.  Therefore, we aimed to resolve this discrepancy and to show whether 
piperine could improve vascular endothelial function in cholesterol fed rats.  

Methods. Male Sprague-Dawley rats (180-250 g) were made hypercholesterolemic by daily intragastric 
gavage of emulsified cholesterol for 8 weeks and piperine was given 8 h after cholesterol as appropriate to 
prevent digestive/absorptive interactions.  Animals were divided into 4 groups: (i) sham (control), (ii) 
cholesterol (HC), (iii) the cholesterol plus 40 mg/kg piperine (Pip40) and (iv) cholesterol plus 80 mg/kg 
piperine (Pip80).  Serum total cholesterol (TC), triglycerides (TG) and high density lipoprotein (HDL) were 
measured at week 0 and week 8.  At week 8, rats were killed and endothelium-dependent vasorelaxation 
induced by acetylcholine in isolated aortic rings.  

Results. Throughout the 8 week trial, treatment with piperine (40, 80 mg/kg) reduced body weight gain 
and food intake per day compared with control. The HC group exhibited elevation of both TC and TG.  
Piperine at 80 mg/kg but not low dose (40 mg/kg) partially reduced TC, while both doses effectively 
normalised the elevated TG.  HDL was decreased in all animals including controls.  Hypercholesterolemic 
and hypertriglyceridemic rats showed significant reduction of acetylcholine-induced vasorelaxation of isolated 
aortae and this was prevented by treatment with piperine. 

Conclusion. This study showed that piperine reduced body weight gain, lowered TC and fully normalised 
TG and endothelial-mediated vasorelaxation of aorta. Thus piperine could provide beneficial effects in weight 
control, anti-hyperlipidemia and counteracted the poor vascular endothelial function in hyperlipidemia. 
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aorta, consistent with the previous report.9  Apart 
from its anti-hyperlipidemia, several other 
mechanisms of action of piperine could be involved 
in vascular function improvement including: (i) 
piperine inhibited macrophage ACAT to decrease CE 
synthesis leading to a reduction of lipid droplets and 
foam cell formation, which prevent endothelial 
dysfunction,3 (ii) piperine possessed antioxidant 
activity, lowered lipid peroxidation, increased 
glutathione peroxidase and superoxide dismutase 
activity, thus protecting against oxidative damage of 
endothelial cells1-3 and (iii) piperine inhibits 
expression of cell adhesion molecules and tumor 
necrosis factor- induced adhesion of neutrophils to 
endothelial cells, thus preventing or delaying the 
inflammatory process.4,5 Evidently, piperine has 
multiple actions but at this stage, clinical studies are 
needed to determine the effect(s) which have some 
impact on human disease.   
 

Conclusion 
We conclude that piperine reduced body weight gain, 
lowered TC and fully normalised TG, restored 
endothelial-mediated vasorelaxation of aorta and acts 
in the post-absorptive stage.  Thus piperine could 
provide beneficial effects in weight control, anti-
hyperlipidemia and vascular endothelial function. 
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