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Multiple factors are believed to be involved in the manifestation of 

Rheumatoid arthritis  and Osteoarthritis. Genetic factors are also 

considered as important predisposing factor in these debilitating 

conditions. In the present study we investigated  the role of Group 

specific component also known as  Gc globulin gene polymorphism in 

susceptibility to these frequently observed arthritic condition. Gc 

globulin gene polymorphism was investigated in 115 RA patients, 47 

OA cases along with 100 healthy controls. The percentages for Gc 2-2 , 

Gc 2-1 and  Gc 1-1 were 8%, 35% and 57% in the controls.  

Significantly increased frequency of Gc 2-1 heterozygotes was 

observed in RA 86.09% and OA 95.74% (*p< 0.05). It is inferred that 

the individuals with Gc 2-1 globulin have high risk of developing RA 

or OA compared to those with   Gc 2-2   and Gc 1-1. 
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Introduction:- 
Arthritis is pain, swelling and stiffness of joints. As it is known that joints are parts of the body where two bones are 

attached and usually lined with cartilage, a rubbery material that prevents the bones from rubbing together [1]. 

Arthritis can result from too much wear and tear on the joint or from illness that can cause inflammation of joints 

[2].   

 

Rheumatoid arthritis involves inflammation of the joint lining called synovium, which leads to joint deterioration.  It 

is a chronic disease characterized by general ill health and chronic inflammation of the tissue around the joints and 

tendons [3]. It presents with symmetrical, inflammatory and destructive joint changes and tenosynovitis, but is also 

associated with other systemic findings that can affect virtually any body tissue or organ [4]. 

 

Rheumatoid Arthritis is a frequently observed disorder of connective tissue and is an important cause of disability, 

morbidity and mortality [5]. Rheumatoid Arthritis occurs worldwide with variable incidence and severity .The 

etiology of Rheumatoid Arthritis remains unclear but there is evidence of genetic   predisposition to the disease [6]. 

 

OA is another form of arthritis, especially among older obese people [7, 8].  It is the joint disease caused by the 

breakdown of cartilage that   firm rubbery tissue that cushions bones at joints.  Men and women are affected but 

symptoms occur earlier and appear to be more severe in women [ 9].  The exact etiology of OA is unknown but it is 

believed that   multiple factors (e.g. heredity, trauma and obesity) interact to cause this disorder. The 

pathophysiology involves a combination of mechanical, cellular and biochemical processes [10]. The interaction of 
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these processes leads to changes in the composition and mechanical properties of the particular cartilage. Cartilage is 

composed of water, collagen   and it absorbs energy from the shock of physical movement. In OA cartilage breaks 

down and wears away. As a result, the bones rub together, causing pain, swelling and stiffness. OA may also limit 

the range of motion in affected individuals [11] .  Most often, OA develops in the hands, knee, hips and spine [12]. 

 

Genetic factors play a important role in the etiology of RA and OA in addition to biochemical and immunological 

factors.  Candidate gene approach was employed using Gc globulin to investigate disease association in RA and OA 

patients. 

 

The vitamin D binding protein (DBP) also known as Gc globulin is a multifunctional plasma protein that can bind 

several diverse ligands. It is a member of the albumin and alpha-fetoprotein gene family and shares considerable 

amino acid homology with this protein. 

 

Gc is a 52 to 58 kDa multifunctional plasma protein, synthesized mainly by hepatocytes.  Polymorphism in the Gc 

gene (Codminant alleles) gives rise to three major electrophoretic variants of Gc (Gc2, Gc1s and Gc1f) which differ 

by amino acid substitution as well as glycosylation [13]. They differ with regards to relative vitamin binding 

capacity. Reduced vitamin D binding capacity and reduced vitamin D levels are believed to be associated with 

susceptibility to autoimmunity as well as reduced bone density in RA and OA patients. The physiological 

significance related to the various phenotypes is yet to be discovered. 

 

Gc is the major carrier protein of vitamin D and its metabolites in the circulation and is important for preservation of 

the Vitamin [14]. Gc globulin also transports components such as fatty acids and endotoxin and it is an important 

player in the actin scavenging system [15].  Gc binds actin released from cells upon injury and Gc  actin complexes 

are rapidly cleared from the circulation, thereby preventing the harmful effects of actin filaments in blood vessels. 

The resulting decrease in Gc concentration makes Gc usable as a prognostic indicator of survival of patients with 

significant tissue injury after trauma and among patients with hepatic failure [16]. The vitamin D binding protein 

(DBP) is the major carrier protein for vitamin D metabolites in plasma. Polymorphisms in DBP have been described 

to be associated with an increased bone fracture risk and diabetes.  

 

High frequency of the GC*2 allele and a low frequency of the GC*1S allele were observed in rheumatoid arthritis 

and osteoarthritis compared to controls [17].  There are few studies from India on role of Gc globulin polymorphism 

in susceptibility to RA and OA .  Hence the present study was carried to investigate the role of polymorphic variants 

of Gc globulin in RA and OA. 

 

Material and Methods:- 
The blood samples of RA and OA patients were collected from local Rheumatology centre in the Hyderabad under 

the guidance of a Rheumatologist. The control samples were randomly collected from general population. 

 

Protein polymorphism of Gc globulin was determined in the blood samples of RA and OA patients by 

polyacrylamide gel electrophoresis and gels were stained by amidoblack.The method followed for electrophoresis 

and  phenotyping was according to procedure described in Giblet 1961 [18]. 

Table 1:- Distribution of Gc Phenotypes in RA and OA cases    

Category Total  Gc 2-2 Gc 2-1 Gc 1-1 

RA 115 2(1.74%) 99(86.09%)* 1(12.17%)* 

OA  47 1(2.12%) 45(95.74%)* 1(2.12%)* 

Control 100 8(8.00%) 35(35.00%) 57(57.00%) 

*p< 0.05 

 

Table 2:- Distribution of Gc Phenotypes  in RA and OApatients with respect to sex  *p< 0.05 

Category Total  Gc 2-2 Gc 2-1 Gc 1-1 

RA 

Male 

Female  

 

21 

94 

 

0(0.00%) 

1(2.12%)* 

 

19(90.47%) 

80(85.11%) 

 

2(9.53%) 

12(12.76%) 

OA 

Male 

Female  

 

8 

39 

 

0(0.00%) 

1(2.56%) 

 

7(87.50%) 

3(97.44%) 

 

1(12.50%) 

12(0.00%) 
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Result and Discussion:- 
A perusal of Table 1 reveals significantly high frequency of Gc 2-1 in both RA and OA patients compared with 

controls    (86.09% in RA and 95.74% in OA  (*p< 0.05) and only 35% in controls). Relative risk analysis by odds 

ratio revealed that patients with Gc 2-1 have increased risk of developing RA and OA. In RA relative risk was found 

to be 11.49 while in OA it was 41.78. These results indicate that gene coding Gc globulin can be considered as 

potential candidate gene for RA and OA. The susceptibility is found to be higher even in OA than in RA patients. 

Distribution of Gc phenotype in male and female revealed that both male and female cases with Gc 2-1 phenotype 

are significantly higher than in the control samples. 
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