
SUMMARY  
Nicotinic acid belongs to the drugs with anti-hyperlipidemia effects. It lowers levels of both 

cholesterol and triglycerides and increases the level of HDL. The benefit features of this vitamin are 

accompanied with the side effects of flushing, mainly, that have very negative influence to patient 

compliance. Independently, T. Soga and A. Wise have discovered the G-protein-coupled receptor 

GPR109A (HM74A in humans, PUMA-G in mice) as the receptor for nicotinic acid. This elucidation 

opened the way to elucidate the molecular identification of the mechanism of nicotinic acid-induced 

flushing.  

We have done several experiments with PUMA-G double-knockout mice which lacking the PUMA-

G receptor. First of all, we have established the method for monitoring the flushing response after the 

administration of nicotinic acid and acipimox, its derivative with similar effect on the lipid 

metabolism. From our results, it implied that nicotinic acid and acipimox causes flushing response 

via the receptor PUMA-G. Thus we could say that PUMA-G receptors are involved in both lipid-

lowering mechanism and flushing-mechanism. It has been postulated that NSAIDs can diminish the 

occurring flush response in the patients. Our experiments with COX-1
-/- 

clearly showed that COX-1 is 

one of the crucial enzymes in the nicotinic acid-induced flushing by contrast to eNOS that has no 

function in this mechanism as seen in the eNOS
-/-

mice experiments.  

Cyclooxygenase is the main enzyme in the synthesis of prostaglandins that are considered to be the 

mediators in the flushing mechanism in the skin. The experiments with prostaglandin-knockout mice 

(DPKO, IPKO, EPKO) reveal the involvement of PGD 
2 
and PGE

2 
respectively PGE

4
in the flushing 

mechanism.  

The G-protein-coupled receptors for nicotinic acid are mainly expressed in adipocytes (brown 

adipose tissue), immune cells in the skin (ear), including macrophages. The fact that nicotinic acid-

induced flushing can be restored in irradiated PUMA-G lacking mice with transplanted wild type 

bone morrow indicates that immune cells mediate this effect. In relation to this, we have found in 

macrophages that nicotinic acid induces the increase of the intracellular calcium concentration via the 

PUMA-G receptor. The increased [Ca 
2+

]
i 
plays an important role in the activation of PLA

2
, an 
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enzyme of arachidonic acid synthesis. Involvement of other dermal immune cells (Langerhans cells) 

into the prostanoid release is very possible but not confirmed yet. 


