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Introduction

 
etuin-A, alpha-2- Heremans Schmid 

glycoprotein (1), (AHSG) (2-6) is a 

phosphorylated glycoprotein (2) with 

molecular weight of 60 KDa (7) produced 

primarily by liver (2,8-11) and secreted to 

plasma (12). It as member of the Fetuin group 

is comprised of three O-linked and two N-

linked oligosaccharide chains (2). Fetuin-A 
F
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Abstract 
Diabetes mellitus is a group of metabolic diseases caused by a 

combination of insulin resistance and impaired insulin secretion 

by pancreatic β cell. In 2007, 246 million people (roughly 6%) 

were affected by diabetes worldwide and it is estimated that this 

will increase to 380 million in 2025. Diabetes is associated with 

several long-term complications such as cardiovascular disease, 

nephropathy, retinopathy, neuropathy and some oral 

complications. In addition, Diabetes mellitus causes an increased 

risk of morbidity because of infection disease. It seems that, the 

increased frequency of infections associated with 

Immunoglobulin-A (IgA) deficiency in these patients. Therefore 

a low IgA secretion rate is suspected to be one of these 

mechanisms. Moreover, it shows a main antiviral activity by 

neutralizing toxins and viruses. It by inhibiting the attachment 

and replication of pathogenic microorganisms prevents 

colonization of these pathogens.Therefore, it acts as a first line of 

defense against pathogens  and early detection of 

immunoglobulin A deficiency in diabetic patients can prevent the 

vicious cycle of recurrent infections and reduces risk for 

morbidity and metabolic decompensation. Moreover, the 

Salivary-IgA is the widespread immunoglobulin in mixed saliva 

and is assumed to be an important factor for adaptive immunity 

in the oral cavity. Therefore, according to these studies, 

Immunoglobulin A, its mechanism, IgA deficiency and diabetes 

and its relation with oral complications are explained in this 

paper. 
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can form complexes with calcium and 

phosphorous in the circulation and prevents 

the sedimentation of these minerals in serum 

(7). Therefore, Fetuin-A by binding to calcium 

ion inhibits ectopic calcium deposition and 

protects vascular calcification (13). 

Also itacts as cysteine protease inhibitor (14) 

known cystatin superfamily protein member 

with two cystatin domains and a proline and 

glycine domain as third domain (15). Fetuin-A 

is a multifactorial protein and its role is 

documented from brain development to bone 

remodeling and immune function (16) 

regulation of insulin activity, hepatocyte 

growth factor activity and inhibition 

lymphocyte blastic transformation (17). Also 

the role of Fetuin-A is linked to tissue 

regeneration, including heart, lung, kidney, 

nervous system and liver (15). Fetuin-A be as 

a negative acute phase reactant and its level 

correlates with liver function (18), but its 

concentration is not associated with the level 

of inflammatory cytokine (18). Fetuin-A has 

an important role in apoptosis (15).Apoptosis 

is a complex network of biochemical and 

molecular pathways with fine regulatory 

mechanisms that control the death event in a 

cell, but the mechanism of apoptosis by Fetuin 

is unknown (19,20). Studies showed that high 

level of Fetuin-A is associated with obesity 

and weight again in individuals (21). Liang et 

al. reported that Fetuin-A is a promising candi-

date biomarker for the risk of diabetes (13). 

Fetuin-A via inhibiting insulin receptor 

autophosphorylation impels insulin resistance 

(13,22).  

 

Fetuin-A and type 2 diabetes mellitus 
Diabetes is the most common metabolic 

disorder (23,24). The Fetuin-A gene is placed 

on chromosome 3q27, the chromosomal area 

that was formerly mapped as a type 2 diabetes 

(T2DM) and metabolic syndrome 

susceptibility locus (25). Genetics studies 

showed that single nucleotide polymorphism 

in Fetuin-A gene causes T2DMin cross-

sectional studies. However the role of Fetuin-

A in T2DM still remains unclear (25). Fetuin-

A inhibits phosphorylation of the insulin 

receptors (21) in liver and muscle resulted to 

decreased insulin signaling resulted insulin 

resistance (21), therefore, the high level of 

Fetuin-A is associated with insulin resistance 

and incidence of T2DM (21). Insulin 

resistance is a path physiological mechanism 

of T2DM may contribute to the development 

of T2DM and associated vascular compli-

cations. Also insulin resistance is associated 

with dyslipidemia and hypertensive diseases 

(13).Another studies on animals showed that 

Fetuin-A suppresses tyrosine kinase activity in 

muscle and liver via inhibiting the 

autophosphorylation of this enzyme and 

insulin receptor substrate proteins (IRS-1) 

(26). However, despite strong associations of 

Fetuin-A with insulin resistance in non-

diabetic subjects, Mori et al. did not observe 

any correlation between Fetuin-A and insulin 

resistance among T2DM (21). 

Studies reported that Fetuin-A can play an 

important role in both obesity and fatty liver 

with insulin resistance, T2DM and vascular 

complications (21). There is negative 

correlation between fatty liver and increased 

Fetuin-A levels associated with the metabolic 

syndrome with the level of adiponectin and 

positive correlation with the level of CRP (21). 

Thomas et al. reported that relation between 

Fetuin-A and metabolic syndrome may be the 

result of Fetuin-A induced suppression of 

Adiponectin production (27). Adiponectin as 

adipokine is associated to insulin resistance 

and inversely related to TNF-a (21). Also this 

study reported that Fetuin-A suppresses the 

production of adiponectin in animals and 

humans. Also Fetuin-A induced inflammation 

associated with the metabolic syndrome and an 

atherogenic lipid profile (27). Ismael et al. 

showed that relation between the level of 

serum Fetuin-A and features of the metabolic 

syndrome is likely involved in the 

pathogenesis of insulin resistance and 

metabolic syndrome in human, but prior 

studies about relation of Fetuin-A to insulin 

resistance suggested that Fetuin-A interferes 
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with insulin action at peripheral tissues by its 

interaction with insulin receptor (28). 

 

Fetuin-A and Obesity 

Obesity as a risk factor of metabolic syndrome 

is associated with increased waist 

circumference, impaired glucose metabolism, 

hypertension, and etc (28). It causes increased 

vascular dysfunctions and vascular disease 

(21). The mechanism of this function may be 

due to hypertension, dyslipidemia, fatty liver, 

inflammation, and insulin resistance (21). Also 

obesity is associated with elevated pre-

inflammatory mediators and reduced 

adiponectin levels (21). Thus, the level of 

adiponectin is higher in lean than in obese 

individuals and are highly associated with 

reduced incidence of vascular diseases (21). 

Ismail et al. in another study reported that high 

level of inflammatory cytokines was observed 

in obese individual than lean which plays a 

role in causing insulin resistance. The 

significant source of proinflammatory 

cytokines in obesity is the adipose tissue (28). 

Thomas and Christian showed that decreased 

level of Fetuin-A is associated with decrease 

of insulin resistance in obese children who 

reduced their overweight substantially due to a 

lifestyle modification in contrast to obese 

children(28). 

lin et al. evaluated the relation between Fetuin-

A and obesity in rats. They observed that 

obesity increases Fetuin-A gene expression, 

indicating an important role of Fetuin-A in 

predisposing to obesity (21). Another study 

showed that increased Fetuin-A and plasma 

levels of proteins expression are associated 

with fat accumulation in liver (25). Studies 

evaluated whether this effect is mediated 

through tissue-specific actions of the 

inhibitory effect of FetuinA on the insulin 

receptor tyrosine kinase or through alternative 

pathways in humans could yield novel insights 

into the regulatory mechanisms of 

dyslipidemia, hypertension, and disturbed 

glucose metabolism. Unfortunately, there are 

limited data available on the role of FetuinA as 

a regulator of insulin sensitivity in humans. 

Mori et al. did not find a significant 

association between FetuinA and insulin 

resistance (28).  

Another study showed that obese children with 

metabolic syndrome have higher Fetuin-A 

concentration than obese children without 

metabolic syndrome and healthy 

control.Stepien et al. in another study 

evaluated the relation between anthropometric 

obesity parameters, serum concentrations of 

ghrelin, resistin, leptin, adiponectin and 

homeostasis model assessment (HOMA-IR) in 

obese non-diabetic insulin-sensitive and 

insulin-resistant patients. They reported that 

waist circumference,adiponectin, leptin and 

ghrelin are related to insulin resistance and can 

be prognosticator of this pathology (28).  

 

 

FetuinA, lipids andcardiovascular disease 
Obesity as the most common nutritional 

disorder causes increased mortality and 

morbidity of cardiovascular disease (29). 

Liang et al. in another study reported that the 

level of visceral obesity is associated with 

dyslipidemia (13). Also damaging of normal 

function of endothelium and platelets is 

associated with Hyperglycemia and insulin 

resistance led to inflammation, 

vasoconstriction and thrombosis. All these 

conditions enhance the risk of atherosclerosis 

(7). SO far, little is known about the relations 

of FetuinA with cardiovascular disease (CVD) 

in human populations (30).One study showed 

that Fetuin-A is involved in cardiovascular 

disease and metabolic disease risk (31). 

Fetuin-A levels have been positively 

associated with diabetes risk in middle-aged 

and older individuals, incident diabetes in 

older men and women, carotid artery 

intimamedia thickness in middle-aged adults, 

and risk of myocardial infarction and stroke 

(31). Many features of metabolic syndrome 

like blood pressure, waist circumference and 

HDL- cholesterol are related to Fetuin-A (27). 

Ayman et al. in another study reported that the 

level of FetuinA do not correlate with some 

clinical and metabolic parameters like BMI, 
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blood pressure, total cholesterol, HDL and 

triglyceride in type 2 diabetic patients with 

early diabetic nephropathy with or without 

hyperglycemia (25). Anna et al. showed that 

Fetuin-A was positively correlated with LDL-

cholesterol and triglycerides levels, but no 

association between Fetuin-A with HDL-

cholesterol, waist circumference, blood 

pressure and BMI. They reported that Fetuin-

A can be used as a marker and play some role 

in pathogenesis of metabolic syndrome, type 2 

diabetes and higher risk of cardiovascular 

disease (26). Ayman et al. reported that 

Fetuin-A could play a role in the development 

of early microvascular disease (especially 

nephropathy) in type 2 diabetes, but possible 

mechanisms remain unclear(25). 

 

Conclusion 
These findings support the hypothesis that 

high plasma Fetuin-A level is significantly 

associated with an increased risk of developing 

type 2 diabetes and obesity. It seems that 

Fetuin-A is probably involved in the 

pathogenesis of insulin resistance and 

Metabolic Syndrome in humans. 
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