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Niacin in the Central Nervous System: An Update of Biological Aspects and Clinical Applications. 
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Niacin (also known as "vitamin B₃" or "vitamin PP") includes two vitamers (nicotinic acid and 

nicotinamide) giving rise to the coenzymatic forms nicotinamide adenine dinucleotide (NAD) and 

nicotinamide adenine dinucleotide phosphate (NADP). The two coenzymes are required for oxidative 

reactions crucial for energy production, but they are also substrates for enzymes involved in non-redox 

signaling pathways, thus regulating biological functions, including gene expression, cell cycle 

progression, DNA repair and cell death. In the central nervous system, vitamin B₃ has long been 

recognized as a key mediator of neuronal development and survival. Here, we will overview available 

literature data on the neuroprotective role of niacin and its derivatives, especially focusing especially on 

its involvement in neurodegenerative diseases (Alzheimer's, Parkinson's, and Huntington's diseases), as 

well as in other neuropathological conditions (ischemic and traumatic injuries, headache and psychiatric 

disorders). 
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Pleiotropic effects of niacin: Current possibilities for its clinical use. 
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Niacin was the first hypolipidemic drug to significantly reduce both major cardiovascular events and 

mortality in patients with cardiovascular disease. Niacin favorably influences all lipoprotein classes, 

including lipoprotein[a],and belongs to the most potent hypolipidemic drugs for increasing HDL-C. 

Moreover, niacin causes favorable changes to the qualitative composition of lipoprotein HDL. In addition 

to its pronounced hypolipidemic action, niacin exerts many other, non-hypolipidemic effects (e.g., 

antioxidative, anti-inflammatory, antithrombotic), which favorably influence the development and 

progression of atherosclerosis. These effects are dependent on activation of the specific receptor HCA2. 

Recent results published by the two large clinical studies, AIM-HIGH and HPS2-THRIVE, have led to the 

impugnation of niacin's role in future clinical practice. However, due to several methodological flaws in 

the AIM-HIGH and HPS2-THRIVE studies, the pleiotropic effects of niacin now deserve thorough 

evaluation. This review summarizes the present and possible future use of niacin in clinical practice in 

light of its newly recognized pleiotropic effects. 
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Effects of immediate-release niacin and dietary fatty acids on acute insulin and lipid status in 

individuals with metabolic syndrome. 

Montserrat-de la Paz S1, Lopez S1, Bermudez B2, Guerrero JM3, Abia R1, Muriana FJ1. 

BACKGROUND: 

The nature of dietary fats profoundly affects postprandial hypertriglyceridemia and glucose 

homeostasis. Niacin is a potent lipid-lowering agent. However, limited data exist on postprandial 

triglycerides and glycemic control following co-administration of high-fat meals with a single dose 

of niacin in subjects with metabolic syndrome (MetS). The aim of the study was to explore whether a fat 

challenge containing predominantly saturated fatty acids (SFAs), monounsaturated fatty acids (MUFAs) 

or MUFAs plus omega-3 long-chain polyunsaturated (LCPUFAs) fatty acids together with a single dose of 

immediate-release niacin have a relevant role in postprandial insulin and lipid status in subjects with 

MetS. 

RESULTS: 

In a randomized crossover within-subject design, 16 men with MetS were given a single dose of 

immediate-release niacin (2 g) and ∼15 cal kg-1 body weight meals containing either SFAs, MUFAs, 

MUFAs plus omega-3 LCPUFAs or no fat. At baseline and hourly over 6 h, plasma glucose, insulin, C-

peptide, triglycerides, free fatty acids (FFAs), total cholesterol, and both high- and low-density 

lipoprotein cholesterol were assessed. Co-administered with niacin, high-fat meals significantly 

increased the postprandial concentrations of glucose, insulin, C-peptide, triglycerides, FFAs and 

postprandial indices of β-cell function. However, postprandial indices of insulin sensitivity were 

significantly decreased. These effects were significantly attenuated with MUFAs or MUFAs plus omega-3 

LCPUFAs when compared with SFAs. 

CONCLUSION: 

In the setting of niacin co-administration and compared to dietary SFAs, MUFAs limit the postprandial 

insulin, triglyceride and FFA excursions, and improve postprandial glucose homeostasis in MetS 
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