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DEAR EDITOR 

Obesity is the accumulation of excess fat 

tissue on the body due to an imbalance between 

food intake and energy expenditure (1). 

Accumulations of excess fat are strongly related 

to the development of different metabolic risk 

factors such as type 2 diabetes mellitus, 

hypertension, dyslipidemia and chronic 

inflammation which result in the development of 

debilitating cardiovascular diseases (2). 

However, the precise molecular mechanism of 

the pathophysiological alterations with obesity 

are not fully recognized, but substantial research 

states that abnormal secretion of adipokines and 

lipid metabolism by adipocyte are involved in 

the phenomenon (2, 3). In recent years, attitudes 

have been changed about adipose tissue as being 

an inert tissue and nowadays it is considered as a 

vital endocrine tissue that secretes several 

proteins and adipokines that play an important 

physiological role in the control of energy 

homeostasis (2, 3). 

Neuregulin 4 (Nrg4) is one of this adipokines 

secreted by adipose tissue (primarily brown 

adipose tissue [BAT]) which especially targets 

the liver (3). Neuregulin is a member of the 

epidermal growth factors (EGF) family of 

receptor kinases, which was originally identified 

as the product of the transforming gene derived 

from chemically induced rat neuroblastoms. A 

variety of different protein isoforms are 

produced from the single Neuregulin gene; such 

as, the four distinct vertebrate gene encoded 

Neuregulin named NRG1, NRG2, NRG3, and 

NRG4 (4, 5). Nrg4 aids in maintaining energy 

balance via its ability to limit hepatic 

lipogenesis.  Also it has been observed that Nrg4 

is expressed higher when BAT is exposure to 

cold and epinephrine. Nrg4 transfers its signals 

via activating ErbB receptors especially the type 

ErbB4 and ErbB3 receptors, for this reason the 

liver is a key target tissue for Nrg4. In order to 

investigate the energy balance role of Nrg4, 

Researchers have studied Nrg4 knockout rats 

with a normal and high-fat diet.. With a high-fat 

diet Nrg4 knockout rats have a greater increase 

in weight and body fat, and showed reduction in 

fat free mass, as well as having higher plasma 

triglyceride and fasting blood glucose and 

insulin levels. On the other hand glucose 

tolerance or insulin sensitivity test showed that 

the lack of Nrg4 exacerbated glucose intolerance 

and insulin resistance in rats with a high-fat diet. 

It has been reported Nrg4 knockout rats have 

higher triglyceride content and increased plasma 

concentrations of alanine aminotransferase (3).  
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Interestingly, a large study of gene expression 

in the liver of these animals indicated that the 

absence of Nrg4 was associated with induction 

of mRNAs of many actors of the lipogenic 

pathway (fatty acid synthase, acetyl-CoA car-

boxylase, malic enzyme, stearoyl-CoA 

desaturase-1. . .) (3). This was secondary to a 

major increase in the transcriptional factor 

controlling lipogenesis, SREBP1. By contrast, in 

Nrg4 knockout, the mRNA expression of genes 

involved in fatty acid oxidation, 

gluconeogenesis, or mitochondrial oxidative 

phosphorylation remained unmodified. The 

absence of Nrg4 therefore results in abnormal 

induction of hepatic lipogenesis and predisposes 

the animals to high fat diet-induced fatty liver. In 

order to explore a direct action of Nrg4 on 

hepatic lipogenesis, primary cultures of mouse 

hepatocytes expressing ErbB4 receptor were 

used (3). Under these conditions, lipogenesis 

induced by an agonist of the LXR nuclear 

receptor was markedly inhibited in the presence 

of Nrg4, which behaves as a potent antilipogenic 

effector, causing trans-repression of gene 

encoding LXR (3). 

However, in rats with high-fat diet or 

genetically obese
ob/ob

 and 
db/db

, Nrg4 expression 

significantly decreases in epididymal white fat 

and BAT. In a large group of people with a high 

body mass index (BMI), Nrg4 mRNA 

expression in subcutaneous fatty tissue is 

negatively correlated with BMI and liver fat 

content (3). In addition, after adjusting subjects 

based on BMI, Nrg4 mRNA expression levels in 

patients with impaired glucose tolerance or type2 

diabetes was lower compared to subjects with 

normal glucose tolerance. This observational 

data in humans is associated with liver 

phenotype of rats lacking Nrg4 that shows 

insufficient expression of Nrg4 in fatty tissue 

can be involved in the pathogenesis of non-

alcoholic fatty liver disease. Accordingly, it may 

be anticipated that overexpression of Nrg4 can 

prevent (or lessen) metabolic disorders 

associated with obesity (3). Thus, the discovery 

of this new adipokine with strong hepatic anti-

lipogenic activity and beneficial effects on 

glucose and lipid metabolism, suggests new 

therapeutic opportunities in the field of non-

alcoholic steatohepatitis. 

On the other hand, among factors to prevent 

obesity and related diseases such as diabetes and 

fatty liver, exercise training is a well-accepted as 

a viable option (6). However, due to the effect of 

exercise training on fat tissue and obesity, and 

reduction in adipokines associated with insulin 

resistance such as leptin, retinol-binding protein 

4 (7), resistin and others, as well as increases in 

adiponectin levels with exercise training, study 

of the effects of exercise training on Nrg4 are 

warranted and could create a broad new 

approach in relation to the prevention of fatty 

liver, obesity and insulin resistance treatment.
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