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ABSTRACT
INTRODUCTION
Decreased thyroid hormone synthesis and low levels of circulating thyroid hormones result in clinical hypothyroidism
causing many metabolic processes to slow down. Zinc is essential for many biochemical processes and cell proliferation.
Thyroid hormones influence Zinc metabolism by affecting absorption and excretion.
MATERIAL AND METHODS
This case-control study was conducted in subclinical hypothyroidism (n=30), overt hypothyroidism (n=30) and compared
with age and sex matched euthyroid controls (n=30) attending UCMS-TH. Serum free T3 (fT3), free T4 (fT4) and Thyroid
Stimulating Hormone (TSH) were estimated by ELISA. The serum Zinc and Albumin were estimated by colorimetric
Nitro-PAPS and BCG dye binding method respectively.
RESULTS
The overall frequency of Zinc deficiency has been observed 12 (40%) in overt hypothyroidism, 9 (30%) in subclinical
hypothyroidism and two (6.66%) in euthyroid controls. A significant association between serum Zinc with fT3, fT4 levels
(p=0.0046) and with TSH level (p-value=0.030) was observed in all cases. The positive correlation of serum Zinc with fT3
level (r=0.217, p=0.04), fT4 level (r=0.267, p=0.011) while serum negative correlation with TSH level (r=-0.234,
p=0.026) and Albumin (r=-0.039, p=0.713) were observed. The odds ratio shows 9.33 times Zinc deficiency likely to
occur in overt hypothyroidism (CI: 1.86-46.68; p-value=0.0065) whereas 6.0 times in subclinical hypothyroidism (CI:
1.17- 30.72; p-value=0.0315) than euthyroid controls.
CONCLUSION
The significant difference in Zinc deficiency was observed in overt hypothyroid patients. However, non-significant
difference in sub-clinical hypothyroidism as compared to euthyroid controls was found in all groups having normal
albumin level. This may conclude that with progression of hypothyroidism there is significant decrease in Zinc with
normal albumin. Hence, there is association between thyroid profile and serum Zinc status.
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INTRODUCTION
Zinc is extensively studied by bioinorganic chemistry and it is
known that there are many metalloproteins with specific
enzymatic activity containing zinc.1 It has been shown to
influence hormones at several levels, including hormone
secretion and activity and binding to the target tissue.
Moreover hormones have been shown to influence trace
element metabolism at several levels, including excretion and
transport of trace element.5 Deficiency is usually due to
decreased dietary intake or increased body loss of the metals.2
After binding with a specific nuclear receptor, T3/T4 induces
transcription of genetic code via mRNA and regulates protein
synthesis in most tissues.3 Decreased thyroid hormone
synthesis and low levels of circulating thyroid hormones
result in clinical hypothyroidism. This condition occurs more
frequently in women; the overall incidences are about 3% of
the general population.4 Hypothyroidism probably is initiated
by autoimmunity against the thyroid gland in addition to
different other causes.5 Symptoms of hypothyroidism include
enlargement of thyroid gland also called goiter, mental
retardation, low basal metabolic rate, increased risk of
coronary heart diseases and different other symptoms.6
Subclinical hypothyroidism (SCH) is defined as a thyroid
stimulating hormone (TSH) serum level above the
statistically defined upper limit of the reference range despite
normal serum fT4 and fT3 concentration.7 This study aims to
investigate the serum zinc level in hypothyroidism patients
with normal serum albumin level.

normal range (0.3-6.16 mIU/l), subclinical hypothyroidism if
serum TSH was high (>6.16 mIU/l) but normal fT3 and fT4,
and primary hypothyroidism, if serum TSH was >6.16 mIU/l
and increased fT3 and fT4.
Data analysis
All the data were analyzed by Statistical Package for Social
Service (SPSS) for Window version; SPSS 20, Inc., Chicago,
IL, USA. The other variables were expressed in terms of
frequency (%), mean ± standard deviation, and compared by
ANOVA or Student's t-test wherever applicable. Correlation
between fT3, fT4, TSH, Zn and Albumin was analyzed with
Pearson's correlation coefficient. P < 0.05 was considered to
be statistically significant.
RESULTS
The maximum frequency of Zinc deficiency (<80 µg/dL) was
12 (40%) in overt hypothyroidism, 9 (30%) in subclinical
hypothyroidism and 2 (6.67%) in euthyroid controls. While
normal Zinc level (80-120 µg/dL) was observed in 25
(83.33%) euthyroid, 19 (63.33%) subclinical hypothyroidism
and 16 (53.33%) overt hypothyroidism. Moreover, Zinc
excess (>120 µg/dL) was observed in 3 (10%) euthyroid
controls, 2 (6.67%) each in subclinical hypothyroidism and
overt hypothyroidism respectively. [Figure 1]

MATERIAL AND METHODS
This study was carried from January 2017 to September 2017
in the Department of Biochemistry with collaboration of the
Department of Internal Medicine at Universal College of
Medical Sciences (UCMS), Bhairahawa, Nepal. The number
of cases investigated comprised of subclinical
hypothyroidism (n=30), overt hypothyroidism (n=30) and
compared with age and sex matched euthyroid controls
(n=30). Blood samples were collected from all the
participants of age group 18-80 years. Serum was separated
and stored at −20°C until evaluation. Free (fT3), fT4, TSH
were estimated by ELISA using Diametra kits, Italy. The
serum Zinc was estimated by colorimetric method (NitroPAPS method) and serum Albumin was estimated by BCG
dye binding method. The consent was taken from each subject
and the ethical approval for the study was provided by
Institutional Review Committee with registration number
UCMS/IRC/018/17.
Diagnostic criteria for hypothyroidism
As per the serum TSH profile, the thyroid disorders were
classified as euthyroidism when the value of TSH within the

Figure 1. Zinc status in cases and controls based on serum
Zinc group
There was no significant difference in mean age (p=0.127),
Zinc (p=0.532) and Albumin (p=0.229) between subclinical
hypothyroid and euthyroid controls. Higher BMI and serum
TSH were observed and lower fT3 and fT4 were observed in
subclinical hypothyroid as compared to euthyroid controls
(p=0.0001). Similarly, There was no significant difference in
mean age (p=0.913) and Albumin (p=0.723) between overt
hypothyroid and euthyroid controls. Higher BMI and serum
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TSH were observed (p=0.043, p=0.0001), lower fT3, fT4
(p=0.0001) and low Zinc (p=0.036) were observed in overt
hypothyroid as compared to euthyroid controls which were
statistically significant. [ Table 1]
Table 1. Comparison of demographic and biochemical
parameters in cases (subclinical and overt hypothyroidism) and controls (euthyroidism)
Variables

Euthyroidism

Age (year)

34.60±13.04

41.03 ±10.78

Weight (Kg)

59.96±9.61

64.93±6.92

Height (cm)

1.58±0.061

1.52±0.042

BMI (kg/m²)

23.58±2.97

27.79±2.48

0.0001

fT3 (pg/ml)

2.24±0.50

1.83±0.43

fT4 (ng/ml)

1.57±0.35

1.01±1.5

TSH (mIU/l)

2.32±1.14

Zinc (µg/dl)
Albumin (g/dl)

Subclinical
p-value
Overt
p-value
hypothyroidism
hypothyroidism
0.127

35.93 ±14.01

0.913

0.035

60±9.51

0.929

0.0001

1.53±0.04

0.001

25.48±3.47

0.043

0.0001

1.02±1.6

0.0001

0.0001

0.61±0.11

0.0001

9.95±2.09

0.0001

26.71±7.35

0.0001

101.29±19.36

93.13±31.06

0.532

82.21±35.42

0.036

4.90±0.95

4.52±0.67

0.229

5.07±0.96

0.723

We observed that there were significant association of serum
Zinc and TSH levels among euthyroidism, subclinical and
overt hypothyroidism (p=0.030). The significant decrease in
serum zinc level has been observed with increased in the TSH
level. Similarly, there were significant association of serum
Zinc and fT3, fT4 levels among euthyroidism, subclinical and
overt hypothyroidism (p=0.046).The significant increase in
serum Zinc level has been observed with increased in the fT3
and fT4 level. [Table 2].
Table 2. Association between Zinc and TFT among
euthyroidism (n=30), subclinical (n=30) and overt
hypothyroidism (n=30)

TSH

Euthyroidism

(mIU/L)

The mean ± SD of serum zinc level in overt hypothyroidism
with low zinc level ( 45.0 ± 20.53 µg/dL) and in overt
hypothyroidism with normal/increased serum zinc level
(107.01 ± 14.22 µg/dL) is significantly different (p=0.0001).
There was also significant difference between other variables
like age, BMI, fT3, fT4, TSH and albumin. The mean ± SD of
serum zinc level in subclinical hypothyroidism with low zinc
level( 53.56 ± 25.88 µg/dL) and in subclinical hypothyroidism with normal/increased serum zinc level (110.10 ±
11.14 µg/dL) is significantly different (p=0.001) whereas no
significant difference between other variables like age, BMI,
fT3, fT4, TSH and albumin. [Table 3]
Table 3. Comparison Mean±SD of study variables with
decreased & normal/increased serum Zinc level in overt
(n=30) and subclinical (n=30) hypothyroidism
Variables
Decreased Zn Normal/
(n=12)

Increased Zn
(n=18)

There was positive correlation of serum Zinc with fT3 level
(r=0.217, p=0.04), fT4 level (r=0.267, p=0.011), age
(r=0.145, p=0.172), BMI (r=0.025, p=0.816). Serum Zinc
was negatively correlated with TSH level (r=-0.234, p=0.026)
and Albumin (r=0.039, p=0.713). [Table 4]
Table 4. Pearson's correlation of serum Zinc with
different parameters

Subclinical
Hypothyroidism

Variables

*p-value <0.05 was considered to be statistically significant

≤1.4 / ≤0.8

--

--

1.4-4.2 /

101.29 ±19.36

--

0.8-2.0

--

93.13 ±31.06

82.21 ±31.06
---

82.21±31.06
101.29±19.36 0.046
93.13±31.06

There was strong association of Zinc deficiency between
overt hypothyroidism and euthyroid controls with OR 9.33
(95% CI=1.86 - 46.68; p=0.0065). Similarly, there was
association of Zinc deficiency between subclinical
hypothyroidism and euthyroid controls with OR 6 (95%
CI=1.17 -30.72; p=0.0315). [Table 5]
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Table 5. Odd ratio (OR) and association of zinc deficiency
between overt and subclinical hypothyroidism as
compared to euthyroid controls
Zinc Level

Overt hypothyroidism

Subclinical
hypothyroidism

Euthyroid controls

Decreased
Normal/Increased

12 (a)

9 (a)

02 (b)

18 (c)

21 (c)

28 (d)

OR = a*d/b*c = 12*28/18*2 = 9.33 (CI: 1.86-46.68; p-value=0.0065)
OR = a*d/b*c = 9*28/21*2 = 6 (CI: 1.17- 30.72; p-value=0.0315)

DISCUSSION
In this study serum Zinc level in subclinical and euthyroid
controls do not have significant difference (p=0.532), but with
progression of disease when there was decrease in fT3 and
fT4 and increased in TSH more than 10 mIU/L, serum Zinc
level in overt hypothyroidism decreases significantly as
compared to euthyroid controls (p=0.036) which was in
agreement with study done by Juboori AL AI et al.8
Thyroid transcription factors which are essential for
modulation of gene expression contain Zinc at cysteine
residues.9 Gongör et al in his study found a positive
correlation between plasma T3 and Zn levels.10 Olivieri O et
al11 showed that Zn deficiency has been led to decrease
iodothyronine levels, and they also found a strong positive
association between Zn and fT3 levels. Aktuna D et al stated
that serum zinc levels in hyperthyroid patients were clearly
higher than in the hypothyroid patients.12 Hampel R et al
investigated that Zn deficiency has a synergistic effect on
goiter formation. 1 3 Another study showed that the
concentration of Zn in sera of goiterous male and female
patients was low before treatment as compared to control
subjects.14
Similar results of Zinc deficiency were also found in the
researches of Zhang et al and Kasim AK et al 15-16. The most
probable explanation is the link between endocrine functions
with Zn deficiency which are altered in thyroid hormone
metabolism and energy consumption.16 Yoshida K et al17 found
decreased serum Zn levels in patients with hypothyroidism as
compared to control subjects; he noted that gastrointestinal
absorption of zinc is severely impaired in hypothyroidism
subjects. An alternative explanation would be a change in zinc
distribution; the low zinc level may reflect sequestration of
zinc by the liver or other tissues. Another explanation also
observed in the study of Bellisola G et al is 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.18
19

function. It was shown that Zn administration enhances the
levels of T3 and T4 of hypothyroidism patients, while
decrease the TSH levels. Nevertheless, the effects of Zinc on
thyroid hormone levels and the thyroid gland in general are
still not clear. Animal and human studies have yielded
conflicting results, low T3 levels being found in some patients
with zinc deficiency.21 Maxwell C and Volpe SL observed that
the thyroid hormone levels and metabolic rates of two zincdeficient subjects were comparable, zinc supplementation
(26.4 mg/day as zinc gluconate) increased both free and total
T3 and T4 levels in one subject, but increased only total T3 in
the other subject at four months, while resting metabolic rate
was increased in both.22
Dhawan D et al and Pekary AE et al extracted 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.23,24 Hence, the
correlation between hypothyroidism and serum zinc is not a
simple correlation and needs more specific studies. Zinc is
transported in plasma bound to albumin and, to a lesser extent,
α2 macroglobulin and oligopeptides.25 This study has shown
that there is no significant difference of serum albumin,
between subclinical, overt hypothyroidism and euthyroid
controls.
There is clinical evidence suggesting that even mild thyroid
dysfunction in the form of subclinical hypothyroidism is
linked to significant changes in body weight and represents a
risk factor for overweight and obesity.26 The current study
reveals that there is significant difference of BMI, between
subclinical, overt hypothyroidism and euthyroid controls.
However, the correlation between BMI and Zinc deficiency
has been observed statistically non-significant. The odds of
having overt hypothyroidism is nine times greater than
euthyroid healthy controls and six times greater in subclinical
hypothyroidism indicating severity of disease increases as
zinc deficiency become prominent.
Zinc has well established role in the gastrointestinal
absorption, immune function and transcriptional regulation
for the action of hormone in the body. The present study
revealed that there is role of zinc in the hypothyroid state as
shown by decreased zinc level compared to their peer control
group. There is essentiality of zinc therapy to the hypothyroid
patients for better recovery of its disease state which need to
be undertaken with large number of sample with control
randomized trial to establish the actual role of zinc
supplement in the hypothyroid patients.
CONCLUSION

20

Gupta RP et al and Hartoma RT et al who have reported that
Zn deficiency could affect thyroid hormone synthesis and

Hypothyroidism is a major health problem among adults. So
factors that cause the hypothyroidism become the serious
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matter of concern and give idea to prevent this problem. With
the limitation of short time period and small sample size, in
our study, Zinc deficiency was observed significantly in overt
hypothyroidism that concludes association between serum
Zinc and hypothyroidism. However further studies are
warranted to confirm our results that would explain the
relationship between Zinc and hypothyroidism.
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