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Abstract: The significance and role of thyroid gland for maintenance of adequate 

growth and health is well known. According to data available from various studies 

on thyroid disease it has been estimated that about 42 million people in India were 

suffer from thyroid diseases. Zinc is a trace element and an essential nutrient in 

humans. It play important role including T3 binding to its nuclear receptors and is 

needed for the formation and action of TRH. The present study has been 

undertaken to determine the serum zinc level in hypothyroidism patients and to 

study the correlation between the levels of zinc with TSH levels. This study has 

been carried out in the department of Biochemistry in RMCH, Bareilly, with 60 

known cases of hypothyroidism and 60 apparently healthy controls. The zinc 

levels were estimated by colorimetric method and TSH by sandwich ELISA 

method. Our study shows that mean ± SD of serum zinc was significantly lower in 

cases than in control. Correlation between serum Zn and TSH is inversely 

proportional.  Thus routine screening for serum Zn should be carried out in person 

with thyroid dysfunction to assess the therapeutic improvement. 
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INTRODUCTION  

Hypothyroidism is a clinical syndrome resulting from a deficiency of 

thyroid hormones, which in turn results in a generalized slowing down of 

metabolic processes [1].  Nearly 108 million people in India suffer from endocrine 

and metabolic disorders. 

 

Thyroid disorders are the most common 

among all the endocrine diseases in India and 

hyperthyroidism and hypothyroidism are more frequent 

in women [2, 3]. Studies of the goitrous subjects in 

India showed overall prevalence of hypothyroidism in 

5.4% [4]. Pathology of the thyroid gland (Primary 

hypothyroidism) accounts for over 99.5% of cases of 

thyroid gland failure and < 0.5% result from disorder of 

the Pituitary gland or hypothalamus (central 

hypothyroidism) [5, 6].  

 

Trace elements or micro minerals refer to those 

minerals whose daily requirement is less than 100 

mg/day. Although their requirement is less, some of 

these micro mineral such as iron, zinc, iodine, cooper, 

selenium play very important role in maintenance of 

proper metabolic function and wellbeing. Trace 

elements participate in various bio-chemical reactions. 

Zinc is the second most abundant trace element in the 

body after iron. It is mainly an intracellular element. 

RDA of zinc is 8mg/day for females and 11 mg/day for 

males 85% of total zinc found in muscles and bone 

where as 0.1 % in the plasma [4].The highest 

concentration of zinc is found in choroid of eye and 

optic nerve followed by in muscle and bone. Zinc is 

involved in numerous cellular metabolic processes. 

About 10% of the human proteins bind to zinc and more 

than 200 enzymes require zinc at their catalytic site for 

its activity [5]. Zinc also plays a role in immune 

function, protein synthesis, synthesis of DNA and cell 

division. Zinc is also believed to have antioxidant 

properties which protects against accelerated aging and 

promotes healing after injury [7]. Zinc is an 

intracellular element it can influence the development 

and normal growth of tissues. It has an important role in 

thyroid metabolism. It involves in T3 binding to its 
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nuclear receptors and is needed for the formation and 

action of TRH. Studies have shown association between 

zinc deficiency and decrease in iodothyronine levels. In 

turn, thyroid function influences zinc metabolism [8, 9]. 

Hence the correlation between serum zinc and 

hypothyroidism is not a simple one and needs more 

specific studies. Hence the presence studies has been 

under taken to  determine the serum level of zinc in 

patients with hypothyroidism and to study the 

correlation between the levels of zinc with TSH levels 

in patients with hypothyroidism 
 

MATERIALS AND METHODS 

Case control study was conducted at the 

Department of Biochemistry, Rohilkhand Medical 

College and Hospital (RMCH), Bareilly, Uttar Pradesh 

after obtaining clearance from institutional ethical 

committee. Study was done in the year of 2015-16. 60 

diagnosed patients of hypothyroidism aged between 20 

to 60 years were taken as cases and 60 apparently 

healthy age and gender matched individuals were taken 

as controls. Patients suffering from liver disorder, renal 

disorder, malabsorption syndrome, diagnosed with 

cancer or patients antioxidants or nutritional 

supplements were excluded from the study. 4 ml venous 

blood samples were collected from antecubital vein 

after an overnight fasting from all participant’s with 

aseptic precautions. Blood samples were allowed to clot 

at room temperature and the serum was separated by 

centrifugation. The estimation of the biochemical 

parameters were carried out within 4-6 hrs by using 

Chem 5 plus semi-auto analyze and ErbaLisascan II.  

 

Estimation of serum Zinc was done by 

colorimetric method [10, 11] while serum TSH was 

estimated by the Bene Sphere by Avantor ELISA test 

kit [12, 13].   

 

Reference Range 

Zinc: 60 - 120 µg/dl , TSH: 0.28-6.82 µUI /mL 

 

STATISTICAL ANALYSIS 

Data were presented as mean ± SD. 

Comparison of serum levels of the parameters between 

cases and control was performed by student’s t test and 

p < 0.05 was considered as statistically significant. 

 

RESULTS 

 

Table-1 and Fig-1 Age group distribution 

The  table and diagram shows that highest 

number of hypothyroidism cases included in this study 

were in the 21-30 years age group (40 %) followed by 

31-40 years age group (26.7%), the 41-50 and above 50 

years age group showed 8 cases each with percentage 

13.3% each. The lowest no. of cases i.e. 4 with 6.7% 

were in the age group of less than 20 years. 

 

Table-1: Age Group Distribution 

Age Group 

(In Years) 

Case Control 

No Percentage(%) No Percentage(%) 

≤ 20 4 6.7 % 5 8.4% 

21-30 24 40.0% 27 45% 

31-40 16 26.7% 12 20% 

41-50 8 13.3% 8 13.3% 

> 50 8 13.3% 8 13.3% 

Total 60 100.0% 60 100.0% 

Mean Age(In Years) 

Mean ± S.D  34.7 ± 11.28  32.05 ± 12.76 

 

 

https://saspublishers.com/journal/sjams/home


 

 

Geetika Mohan et al., Sch. J. App. Med. Sci., Mar 2018; 6(3): 1131-1135 

Available online at https://saspublishers.com/journal/sjams/home    1133 

 

 

Fig-1: Age Group Distribution 

Table-2 and Fig-2 shows the comparison 

between serum  mean ± SD  of zinc and TSH between 

cases and control and found that the Zinc values were 

significantly lower in cases in comparison to controls 

and TSH level was  significantly higher in cases than in 

controls.  

Table-3; Fig-3 shows the correlation between 

serum zinc and TSH in hypothyroidism patients. 

Correlation is significant at the 0.01 level (2-tailed). 

 

Table-2: Comparison of Serum Zn & TSH in Case and Control Group. 

  

PARAMETER 

CASE CONTROL   

t-Value 

  

p-Value MEAN SD MEAN SD 

Zn 80.60 39.45 141.66 46.31 6.3472 <0.001* 

TSH 51.77 41.10 2.29 0.88 -7.6120 < 0.001* 

 

 
Fig-2: Comparison of Serum Zn & TSH in Case and Control Group. 

 

Table-3: Correlation of Different Parameters (Serum Zinc and TSH) 

  TSH Zinc 

TSH  Pearson Correlation 1 -.185 

Sig. (2-tailed)   .253 

N 60 60 

Zinc Pearson Correlation -.185 1 

Sig. (2-tailed) .253   

N 60 60 

Correlation is significant at the 0.01 level (2-tailed). 
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Fig-3: Correlation between serum Zinc (ug/dl) and TSH levels 

DISCUSSION 

The present study was based on the estimation 

of serum zinc and TSH in 60 diagnosed cases of 

hypothyroidism and 60 apparently healthy age and sex 

matched individuals who served as controls. In our 

study maximum patients belongs to the age group of  

21-30 years (37.5%) followed by 31-40 years age group 

(27.5%), the 41-50 and above 50 years age group 

showed 5 cases each with percentage 12.5% each. The 

lowest no. of cases i.e. 4 with 10% were in the age 

group of less than 20 years as shown in table-1; Fig- 1. 

Our study was closely related to study done by other 

authors namely Ashok et al [14], Ali Jabbari et al., [15].  

 

On analyzing the results of our study, we 

observed that the mean ± SD of serum zinc level (80.60 

± 39.45) were significantly lower (p < 0.01) than 

control group (141.66± 46.31)  and TSH significantly 

higher than control as shown in table-2 and Fig-2. 

Table-3; Fig-3 shows the correlation between serum 

zinc and TSH in hypothyroidism cases. One possible 

explanation for these findings is that gastrointestinal 

absorption of zinc is severely impaired in 

hypothyroidism subjects. Our analytical results were in 

an agreement with other authors namely Aktuna et al., 

[16]. Yoshida et al., [17], Zhang et al., [18]. Dhawan et 

al., [19]. They believed that the lower value of zinc 

would be a change in zinc distribution; the low zinc 

level may reflect sequestration of zinc by the live or 

other tissues. In 1998, Lee H.H explained that due to 

the significant influence of TSH in the variation of the 

concentration of iodine, selenium and zinc in normal 

and altered human thyroid tissues [20]. 

 

Aktuna et al., in his study observed that the 

serum zinc levels in hyperthyroid patients were clearly 

higher than in the hypothyroid patients group [16].  

Olivieri et al., [21] reported in hypothyroidism patients, 

thyroid hormones did not correlate with indices of zinc 

status; although, in rats and humans [22], zinc 

deficiency has been led to decrease iodothyronine levels 

and also they found a strong positive association 

between zinc and FT3 levels. The effects of zinc on 

thyroid hormone levels and the thyroid gland in general 

are still not clear [21, 22]. Animal and human studies 

have yielded conflicting results, low T3 levels being 

found in some patients with zinc deficiency. Dhawan et 

al., in 2007 [19] and Pekary et al., in 1991 [23] and 

Handy RC [24] reported that zinc has important roles in 

thyroid metabolism, it involves in T3 binding to its 

nuclear receptor, and participates in the formation and 

mechanism of action of TRH. Hence, the correlation 

between hypothyroidism and serum zinc is not a simple 

correlation and needs more specific studies.    
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