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ORIGINAL ARTICLE 

Serum zinc, chromium and magnesium levels in

Type 2 diabetes
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BACKGROUND: Direct association of trace elements insulin.[1,2] Though there are numerous studies regarding 

in both Type 1 diabetes and Type 2 diabetes has been mineral levels in diabetic subjects, yet there are 
observed in many research studies. An alteration in inconsistent and contradictory results.[2,3] In this study, 
the metabolism of these minerals has been we evaluated the levels of Zn, Cr and Mg in serum of 
demonstrated in diabetes. The aim of the present study Type 2 diabetic patients in order to assess their status 
was to investigate zinc (Zn), chromium (Cr) and and to compare the same with age-matched non-diabetic 
magnesium (Mg) levels in the serum of Type 2 diabetes control group.
subjects. The study was conducted in 40 Type 2 
diabetic subjects and 40 age-matched control subjects. Materials and Methods 
Samples were analyzed using atomic absorption 
spectrometric methods. 
RESULTS: Serum levels of zinc in the Type 2 diabetic The study population consisted of 40 Type 2 diabetics 

patient group were not found to be statistically different. and 40 age matched nondiabetic healthy subjects within 

Serum magnesium levels were significantly lower in the age range of 40-60 years. Patients were selected after 

diabetic subjects (P < 0.05). Serum chromium levels obtaining written informed consent. Clearance was 
in both diabetic and control groups were below the obtained from the institutional ethical committee. 
detectable limits. Reliable direct assessment of Detailed history was recorded and clinical examination 
chromium status in humans is still not feasible. was performed. Patients currently taking nutritional 
Additional studies are needed to elucidate the supplementations, magnesium containing laxatives, 
mechanism of action of the trace elements and their alcohol and diuretics were excluded from the study. After 
role in diabetes. an overnight fast, blood samples were collected. Fasting 

and postprandial blood glucose levels were monitored
KEY WORDS: Chromium, Diabetes mellitus, using an autoanalyzer. For estimation of Zn, Cr and Mg,
Magnesium, Zinc 

1 ml serum was used. Ashed serum was dissolved in 
dilute HCl and analyzed with atomic absorption 
spectrophotometer (AAS-Chemito series AS 201 India). 

Direct association of trace elements with health and 
disease is already established. Chromium is an active 
component of glucose tolerance factor. It improves insulin 
sensitivity, glucose utilization and is required for normal 
protein, fat and carbohydrate metabolism. Chromium is 
acknowledged as a dietary supplement.[1] Magnesium is 
a cofactor in phosphorylation of glucose, and it helps in 
carbohydrate metabolism. Zinc, an essential trace 
element, is useful in synthesis, storage and secretion of 
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Statistical analysis 
The values were presented as mean. Student ‘t’ test was 
applied for data analysis. P value of <0.05 was 
considered to be statistically significant. 

Results 

In Type 2 diabetic group, serum magnesium levels were 
found to be significantly low (P < 0.05) as compared to 
the non-diabetic group, whereas there was no significant 
difference in zinc levels in diabetics and non diabetics 
[Table 1]. Serum chromium levels were found to be below 
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Table 1: Mean serum level of glucose, magnesium and zinc 
in type 2 diabetic group 

Diabetic Nondiabetic 
Group Group 
N = 40 N = 40 

Glucose fasting, mean (mg/dl) 181 88


Glucose postprandial mean (mg/dl) 255 126


Magnesium mean, (mg/dl) 1.42 2.1


Zinc mean, (µg/dl) 156 157


the detectable range in both the groups. Detectable limit 
of chromium for atomic absorption spectrophotometer 

different laboratories working for AA spectroscopy we 
were unable to get the absorbance in detectable range. 

In summary, in the present study, serum Mg levels were 
low in the diabetic group, while serum Zn levels were 
not found to be significantly different. Chromium in both 
groups was below the detectable range. In order to better 
understand the role of these trace elements in diabetes, 
further clinical studies are required enrolling larger 
number of patients and using more sophisticated 
techniques besides blood, hair samples should also be 
obtained to allow clear conclusions. 

Chemito India was 0.067 parts per million. 
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chromium levels, but they were found to be in the below 

Discussion 

detectable range in both groups. Serum Cr levels in 
healthy humans from developed countries are 
documented as 2.3-40.3 nmoles/L.[2] It is difficult to detect 
Cr in small volume of blood. Even after many attempts in 
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