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Introduction 
 

Type 2 diabetes mellitus (T2D) is one of the 

common metabolic diseases demonstrated by 

hyperglycemia associated with defective 

insulin secretion or activity in β cells. Today 

T2D is one of the major public health 

problems occurring globally. According to the 

recent reports, its worldwide incidence in 

adults is about 6 %(1). The prevalence of 

diabetes is increasing worldwide and T2D 

occupies the sixth position in the number of  

 

 

 

 
 

deaths. The main reason of death is primarily 

related to complications associated with 

diabetes (2). The most common complications 

of T2D are: cardiovascular diseases, 

retinopathy, nephropathy and diabetic foot 

which may lead to limb imputation. Thus to 

prevent the abnormal consequences of the 

disease and to decrease the rate of mortality 

effective clinical and practical measures are 

required to diagnose the major predisposing 

factors involved in the pathogenesis of this 
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Diabetes mellitus is a common metabolic disorder of carbohydrate, fat, and protein 

metabolism. It is characterized by increased glucose levels (hyperglycemia). Diabetes 

mellitus arises due to defects in insulin secretion or action, or both. Solute carrier family 

30 (Zinc transporter) member 8 also known as SLC30A8 is a human gene that codes for a 

Zinc transporter which in turn is associated to insulin secretion in humans.  In pancreatic 

islets, the production of insulin is linked with the transport of Zinc. This transport is 

assisted by zinc transporter ZnT- 8 which is a product of the SLC30A8 gene. The function 

of zinc transporter-8 (ZnT8) is to deliver zinc ion from the cytoplasm into insulin granules. 

As the insulin granules contain high amounts of zinc, the physiological role of secreted 

zinc remains elusive. Hence any alteration in the activity of ZnT-8 is expected to be 

associated with impaired glucose induced insulin response and promote progression from 

glucose intolerance to diabetes. Recent reports do emerge and confirm a role of SLC30A8 

in diabetes. Here we possibly find an emerging role of ZnT-8 in the development of 

diabetes and discuss potential mechanisms of its involvement in the etiology of both forms 

of diabetes. 
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disease(3). Both genetic and environmental 

factors have been considered as an etiology 

for T2D.It has been studied and reported that 

the Asian Countries particularly India and 

China in the next two decades will be having 

the major populations of Diabetes (4-

5).According to studies carried out in 

Malaysia about 11.7% (2.1 million) of the 

adult population have diabetes (6). T2D is a 

complicated common endocrine metabolic 

disorder, characterized by insulin resistance 

and/or pancreatic β-cell dysfunction which in 

turn results from both genetic and 

environmental factors (2,4,5). In about 2-12% 

of individuals with type 2 diabetes latent 

autoimmune diabetes of adults (LADA) 

occurs (7-10).In adult diabetic patients due to 

the presence glutamic acid decarboxylase 

antibodies (GADA), LADA can be 

distinguished (11). 
 

In the recent few decades rapid changes in the 

prevalence of type 2 diabetes have been 

observed. These changes are due to the 

interaction of a stable genetic background 

with the rapidly changing environment(12). It 

has been proposed that the major driving 

force for the occurrence of type 2 diabetes is 

insulin resistance. The principal 

pathophysiological abnormalities leading to 

increased levels of blood glucose are impaired 

insulin action and impaired pancreatic insulin 

(13).These are present to varying degrees in 

almost all patients with the common form of 

T2DM. Insulin resistance is a common 

pathologic condition in which target cells fail 

to respond to the physiological effects of 

insulin occurring in peripheral organs and 

ultimately leading to abnormalities in glucose, 

lipid and protein metabolism (14).When the 

target tissue does not respond to even high 

levels of insulin, glucose builds up in the 

blood resulting in high blood glucose or type 

2 diabetes. In fact, insulin resistance is present 

in the majority of patients with impaired 

glucose tolerance or T2DM, and it is also 

found in up to 25 % of the general, apparently 

healthy population (15).The secretion of 

insulin from the pancreatic β-cells occurs in  

two phases. This is mainly regulated by the 

entry of glucose via its transporters. In non-

diabetic subjects after the administration of 

glucose the insulin secretion is abundant and 

rapid, lasting for approximately 10 minutes to 

compensate for an acute postprandial glucose 

peak and this state is defined as the first-phase 

response. The second-phase of insulin 

secretion is the subsequent and sustained 

increase in insulin secretion which is slower 

and lasts longer. In T2DM, the first-phase 

secretion of insulin as a response to glucose is 

missing or considerably weakened (16). A 

secretory defect in the second phase is also 

characteristic of T2DM, and the ability of 

glucose to potentiate the effects of other 

stimulants of insulin secretion is diminished. 

In response to elevated blood glucose 

concentration due to insulin resistance, β-cells 

need to increase the insulin secretion to 

maintain homeostasis in glucose levels. 

Finally, β-cells become unresponsive to 

glucose due to pancreatic β-cells dysfunction 

and eventually type 2 diabetes develops. 

Although the etiology of the β-cell 

dysfunction of diabetes is incompletely 

understood, it is thought to result from both 

genetic and environmental factors (16). 

Eriksson and co-workers (2001) have 

postulated that, among individuals with type 2 

diabetes, roughly half of their disease risk can 

be attributed to environmental exposure and 

half to genetics. Family history, diet, and lack 

of physical activity are all major risk factors 

for developing T2DM. Dyslipidemia and high 

blood pressure are other risk factors that often 

appear before the clinical disease is evident 

(17). Elevated levels of free fatty acids are 

also strong predictor of diabetes and correlate 

with hepatic glucose output, a major cause of 

diabetic hyperglycemia (18) high glucose 

levels, and obesity. Virtanen and Aro (1994) 

demonstrated in a case-control study that 60–

80% of persons with T2DM are obese. 
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Genetic variants of T2D 
 

Type 2 diabetes (T2D) occurs as a combined 

result of multiple genes and multiple 

environmental factors with a high genetic 

predisposition to the disease. About 80 single 

nucleotide polymorphisms have been 

identified according to genome wide 

association studies (GWAS) ultimately 

conferring susceptibility to type 2 diabetes 

(T2D). In diverse populations most of these 

loci have not been replicated and much 

genetic heterogeneity has been observed 

across ethnic groups. However, most of the 

genetic variants that are validated are 

involved in β-cell function. In several studies 

an association between impaired β-cell 

function and Zn transport activity by 

SLC30A8 has been reported. According to the 

consensus SLC30A8 is crucial for insulin 

processing and secretion, and the major 

contribution of the SLC30A8 SNPs to T2D is 

mediated through defects in insulin secretion 

rather than action. 
 

SLC30A8 gene located on 8q24.11 is one of 

susceptibility genes for T2D which has been 

studied by many research groups in different 

countries. SLC30A8 gene encodes a protein 

called Zinc transporter 8 that is a member of 

solute carrier major family proteins. The gene 

codes for a protein called Zinc transporter 8 

that is a part of solute carrier major family 

proteins. This protein has six trans-membrane 

domains with histidine-rich loop between 

trans-membrane domains IV and V and 

consists of 369 amino acid residues like other 

members of cation diffusion facilitator 

(CDFs) (19-21). In the β-cells of the pancreas 

the gene shows a predominant expression 

with the major function of transferring zinc 

from cytoplasm into insulin secretary 

vesicles. These vesicles are quite important 

for the storage of insulin in bound form in 

association with Zn
2+ 

ions  in addition to the 

secretion also. Prior to the secretion of 

insulin, zinc seems to play an important role 

in translocation and synthesis of insulin. Zinc 

is one of the essential trace element and plays 

a key role in glucose metabolism. Zinc is an 

important component of many enzymes and it 

plays an significant role in the maintenance of 

several tissue functions (22).The relationship 

between diabetes, insulin and zinc is complex, 

with no clear cause and effect relationships. 

Zinc plays a clear role in the synthesis, 

storage and secretion of insulin, as well as 

conformational integrity of insulin in the 

hexameric form. It has the ability to regulate 

insulin receptor intracellular events that 

determine glucose tolerance and the ability to 

support a normal pancreatic reaction to a 

glucose load(23). Zinc prevents the 

destruction of β cell and also has well known 

antiviral effects. The complications of 

diabetes may be mediated, at least in part, 

through oxidative stress, and zinc plays a key 

role in the cellular anti oxidative defense(24). 

Hence, it has been suggested that an abnormal 

zinc metabolism may play a role in the 

pathogenesis of diabetes and some of its 

complications.(25). Zinc has been found to 

enhance the effectiveness of insulin in–vitro 

and hence, a zinc deficiency may aggravate 

the insulin resistance in type II diabetes. This 

may cause complications. Antioxidant 

enzymes such as oxide desmutase, catalase 

and peroxidase require zinc. 
 

In a study to assess the risk of offspring of 

diabetic patients being affected by diabetes, 

Boesgaard et al., found that in condition of 

SLC30A8 gene over expression, there is an 

increase in glucose induced insulin secretion 

in insolinoma cells. They found that 

mutations in the genes on specific sites result 

in reduced first-phase insulin release in non-

diabetic offspring of type 2 diabetes patients. 

These studies ultimately determine that 

SLC30A8 gene encodes a protein that plays 

an important role in transfer of insulin within 

cells. These finding may result in a possible 

therapeutic approach with zinc 

supplementation or pharmacological 
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manipulation of its transport within related 

cells, hence shedding light on important role 

of genetic elements on synthesis and secretion 

of insulin.  

 

Future research  

 

It is clear that SLC30A8 is a human gene that 

codes for a Zinc transporter which in turn is 

associated to insulin secretion in humans. 

SLC30A8 encodes zinc transporter-8 (ZnT8), 

which is responsible for transport of zinc ion 

from the cytoplasm into insulin granules. As 

the insulin granules contain high amounts of 

zinc, the physiological role of secreted zinc 

remains elusive. In diabetes there occurs 

disturbances in the levels of zinc an important 

trace element. Zinc plays a key role in the 

synthesis and storage of insulin molecule. 

Further it also seems to maintain the structural 

integrity of insulin. In the recent few years 

there is an alarming increase in the number of 

diabetic cases particularly in the urban areas. 

Further the onset of diabetes at a younger age 

poses a serious threat to the economy. Hence 

it has became very important to identify 

individuals early who are at risk of diabetes. 

Besides these facts appropriate intervention in 

the form of weight reduction, changes in 

dietary habits and increased physical activity 

could significantly help to prevent, or at least 

delay the onset of diabetes and thus reduce 

the burden due to non communicable diseases 

in India. Also additional studies needs to be 

carried out which could prove beneficial to 

the mankind in reducing the prevalence of this 

disease. 
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