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Introduction 

ype 1 DM comprises only 5% to 10% of all diabetic 

etiologiesbut is associated with a high frequency of vascular 

complicationsand compromises quality and expectancy of 

life(Rubin and Peyrot, 1999).Combination of genetic, 

immunologic, and non genetic factors contributes to the onset 

and progression of Type 1 DM (Atkinson and Maclaren, 1994; 

Lipton et al., 1992). Specific HLA antigens, in particular DR3 

and DR4, have been associated with increased risk for Type 1 

DM development (Lipton et al., 1992; Barbesion et al., 1997), 

while DR2 alleles generally have been described as "protective" 

of Type 1 DM (Thorsby and Ronningen 1993). In addition to 

HLA predisposing factors, viral infection, psychological 

factors, and dietary factors have been described as predisposing 

factors (Beyhum et al., 1997; Robinson and Fuller, 1985).
 

Pathologically autoimmune diabetes is characterized by 

mononuclear cell infiltration into the pancreatic islets, termed 

insulinitis. These mononuclear cells consists of CD4 + and 

CD8+ T cells, B cells, NK cells, and macrophages (Kawamoto 

et al., 2001). B-cells are among the earliest cells to infiltrate the 

pancreatic islets of NOD mice, and auto antibodies against islet 

antigens indicate disease onset in humans and mice. Despite 

this, autoantibody production is not sufficient to initiate disease 

and is disconnected from the occurrence of diabetes and 

insulitis (Lehuen et al., 1990). Rather, B-cells are 

multifunctional and are crucial antigen-presenting cells (APCs) 

T 
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for priming proinflammatory T-cell responses to β-cell antigens 

(Bouaziz et al., 2007) Transient B-cell depletion after the first 

signs of disease onset using anti-BLyS mAb also arrests 

diabetes progression and maintains NOD mice in a 

“honeymoon” state for extended periods (Zekavat et al., 2008). 

However, in general, T lymphocytes play the most pivotal role 

in initiating the disease process (Sempe et al., 1991). 

In 1986, Mosmann et al reported that upon activation 

CD4+ T cells will differentiate into two distinct T helper (Th) 

cell clones expressing distinct cytokine profiles and effector 

functions, thus giving rise to a unifying Th1/Th2 paradigm. 

Central to this are the specific requirements for induction of 

Th1 and Th2 activities, including the nature of APC 

(macrophages, dentritic cells, or B cells) (Macatonia et al., 

1993; Duncan and Swain 1994), strength of TcR binding to 

processed antigen, and Th1 and Th2 cytokines (Romagnani, 

1995). Th1 cells produce IL-2 and gamma interferon (IFN- γ), 

while Th2 cells produce IL-4, IL-5, IL-10, and IL-13 (Robinson 

and Fuller, 1985).  

Th0 cells, which produce both Th1 and Th2 cytokines, 

are generally regarded as precursors for Th1 and Th2 cells, 

being swayed into differentiating into either pathway in 

response to external stimuli and also in response to Th1 and 

Th2 cytokines (Swain et al., 1990; Sad and Mosmann 1994). 

Th1 cytokines induce Th1 activity and block Th2 activity 

(Hsieh et al., 1993), whereas Th2 cytokines promote Th2 


