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Introduction 

Nuclear receptors (NRs) in the gut and liver is expanding 

rapidly, Eight NRs are effectively limited in expression to the 

liver and gut, including the farnesoid X receptor (FXR), 

pregnane X receptor (PXR), constitutive androstane receptor 

(CAR), and hepatocyte nuclear factor 4a (HNF4a). Extensions 

of the NR expression profiling studies are now underway to 

explore subpatterns of NR expression within minority cell 

populations of larger tissues (Bookout et al., 2006). 

 Nuclear Receptors (NRs) are transcription factors that 

regulate diverse processes, including reproduction, embryonic 

development, cell differentiation
 

and cellular homeostasis.,
 

NRs are expressed differentially
 

among tissues, and are 

comprised of at least 49 members, some of which in a 

circadian manner. Most NRs are composed of
 

four 

independent but interacting functional modules. A number of 

NRs are important in the pathogenesis of Alcoholic Liver 

Disease (ALD) because
 
they act as intracellular sensors of free 

fatty acids and cholesterol metabolites as well as being 

involved in inflammatory and xenobiotic signaling (Gyamfi et 

al., 2010). 

 Preliminary results have revealed discrete expression 

patterns in specific cell types. For example, the hepatic stellate 

cell (HSC), which represents only a small percentage of the 

liver mass plays a pivotal role in hepatic fibrogenesis and 

vitamin A storage. Profiling of HSCs reveals a very different 

NR complement as compared to hepatocytes, the dominant 

hepatic cell type. These types of observations are important 

not only for the purposes of understanding these cells‘ 

molecular and cellular contributions to normal and disease 

states but also in identifying differential targets for 

pharmacological manipulation. While related oxidized 

cholesterol metabolites (oxysterols) are ligands for the liver X 
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receptors (LXRs). In addition, it is now apparent that NR 

regulation of fibroblast growth factors (FGFs) is important for 

their ability to maintain metabolic homoeostasis of the body 

(Margolis et al., 2005). 

 These studies showed that in the fasted and fed states, 

peroxisome proliferator-activated receptor a (PPARα) and 

FXR respectively induce the expression of a specific class of 

autocrine-functioning FGFs, thereby identifying new potential 

therapeutic targets. In the early fed state, oxysterols in the 

liver, rapidly formed by as yet unknown mechanisms coupled 

to dietary cholesterol load, activate LXR to engage gene 

programs that promote the conversions of dietary fats and 

carbohydrates to triglycerides as well as promoting the 

elimination of excess cholesterol through metabolism to bile 

acids (Kalaany and Mangelsdorf, 2006).  

 Hepatocyte nuclear factor 4α (HNF4α), an important 

transcriptional factor of the nuclear hormone receptor family, 

is essential for normal liver architecture, morphological and 

functional differentiation of hepatocytes, and generation of a 

hepatic epithelium. Over-production of HNF4α in cultured rat 

hepatocytes could result in the maintenance of the cell 

viability. Recent studiez demonstrate that upregulation of 

HNF4α expression could induce the differentiation of 

hepatoma cells into hepatocytes with re-expression of 

characteristic hepatocyte markers. 19 Additionally, it has been 

proven that epithelial mesenchymal transition (EMT) in 

hepatocytes induced by transforming growth factor (TGF)β 

correlates with the downregulation of HNFs, in particular of 

HNF4α. Most interestingly, ectopic HNF4α expression in 

fibroblasts is sufficient to induce a mesenchymal-to-epithelial 

transition (MET). Based on these findings, over-expression of 

HNF4α might ameliorate function in fibrotic liver and 

attenuate hepatic fibrogenesis with the inhibition of EMT (Yin 

et al., 2010).  

http://gut.bmj.com/content/59/2/236.full
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  Bile acid-activated FXR in the liver induces expression 

of genes that increase gluconeogenesis and promote 

triglyceride clearance and fatty acid ß-oxidation concomitantly 

with a reduction of lipogenic gene transcription, effects largely 

opposed to those of LXR, PPARα also induces hepatic 

expression of FGF21, a ‗‗hepatokine‘‘ that contributes locally 

to ketogenesis and communicates between the liver and 

adipose tissue, promoting fat mobilization through lipolysis in 

adipocytes. FGF21 also induces an energy-conserving 

hibernation-like state, manifested by a decfrease in body 

temperature (Inagaki et al., 2007).  

 In addition, FGF15 causes relaxation of the gallbladder, 

allowing it to refill with bile (Choi et al., 2006).  

Fibroblast growth factor FGF -21, a hormone produced in 

the liver and adipocytes, is induced in the liver by fasting and 

peroxisome proliferator- activated receptor α agonist. 

Therefore in anorexia nervosa, which is a state of chronic 

nutritional deprivation charecterized by growth hormone GH 

resistance with elevated levels of GH&IGF. A study showed 

that FGF-21 levels are higher in anorexia nervosa independent 

of the effects of percent body fat and insulin resistance and 

finally showed that FGF-21 may mediate a state of GH 

resistance in anorexia nervosa (Pouneh et al., 2009).  

 To date, human studies of NR ligands in the 

pharmacotherapy of NASH have concentrated on PPARγ 

agonists such as rosiglitazone and pioglitazone. While these 

agents improve insulin sensitivity and decrease hepatic 

steatosis, their clinical utility is limited by weight gain. 

Considerable effort is being directed toward identifying 

additional NR-targeted ligands of therapeutic value PPARδ is 

currently the most promising NR target for NASH and the 

metabolic syndrome due to its powerful regulatory actions on 

fat, skeletal muscle, liver, and the heart, and Its activation by 

fatty acids enhances fatty acid transport and oxidation, 
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improves glucose homeostasis via inhibition of hepatic glucose 

output, reduces macrophage inflammatory responses, and 

dramatically increases circulating high-density lipoprotein 

levels (Barish et al., 2006).  

 Treatment with the selective PPARδ ligand K3010 

causes a reduction in visceral fat and total body fat and a 

reduction in both hepatic steatosis and inflammation (Riserus 

et al., 2008).  

 Longer-term studies of patients with insulin resistance, 

the broader metabolic syndrome, and NASH are eagerly 

anticipated. Recent studies are beginning to identify NR 

targets for the management of cholestasis, These studies have 

focused largely on FXR, which represents an interesting 

dichotomy, as both agonists and antagonists may have 

beneficial effects for cholestatic liver disease. When the biliary 

tract is partially blocked, activation of FXR results in 

enhanced bile flow through increased hepatocyte apical bile 

acid transporter (ABCB11) expression, augmenting excretion 

of bile acids into the biliary canaliculus and thereby reducing 

bile acid accumulation in the liver. However, in complete 

biliary obstruction this approach is detrimental, resulting in 

hydrostatic bile infarcts due to rupture of the canals of Herring. 

Thus, in bile duct-ligated mice, FXR knockouts fare better 

than wild-type, and upregulation of the basolateral bile acid 

export pump Mrp4 (Abcc4) facilitates export of bile acids out 

of the hepatocyte and into the circulation for renal excretion 

(Marschall et al., 2006; Stedman et al., 2006).  
 



Introduction and Aim of The Work 

5 

 

Aim of the Work 
 

The aim of this rivew is to highlight and identify the 

nuclear factors as hepatocyte nuclear factors (HNFs), 

Peroxisome proliferator-activated receptors (PPARs), 

Farnesoid X receptor (FXR), Liver X receptor (LXR), 

pregnane X receptor (PXR), Constitutive androstane receptor 

(CAR), and Fibroblast growth factors (FGFs), and explain 

their role in the pathogenesis of liver diseases and identifying 

their new potential therapeutic targets.  

 

 

 


