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Study on serum zinc and copper levels in pulmonary tuberculosis 
patients before starting Directly Observed Treatment, Short-course
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Introduction

Tuberculosis, a major public health concern 
throughout the world, is caused by mycobac-
terium and its different variants and most 
commonly caused by Mycobacterium tuber-
culosis (MTB). TB causes chronic pulmonary 
diseases and also some other systemic 
diseases.1 TB is also considered as the 

second most common causes of death due to 
any infectious disease globally.2 The course 
of infection may be acute or chronic. It is a 
potentially fatal disease that can affect almost 
any part but commonly the lungs.3 TB is 
mostly associated with poverty, poor hygiene, 
malnutrition and HIV infection that cause 
immunosuppression. There were 8.7 million 
new cases and 1.4 million deaths.4 One-third 

Abstract
Background: Tuberculosis is a major public health concern throughout the world including 
Bangladesh. The prevalence of tuberculosis (TB) is increasing day by day. Around one-third of 
world population is infected with M. tuberculosis. Still pulmonary tuberculosis (PTB) remains 
one of the important causes of mortality throughout the world with economic burden. Objective: 
To evaluate levels of the serum zinc and serum copper in smear positive PTB patients before 
starting Directly Observed Treatment, Short-course (DOTs) therapy. Methods: This was a 
cross-sectional type of observational study. A total of 100 subjects were included in this study. 
Among them 50 were smear positive PTB patients denoted as case group and 50 were 
apparently healthy individuals denoted as control group. Biochemical tests were carried out in 
the department of biochemistry of Mymensingh Medical College, Mymensingh. All the statistical 
analyses were performed by using SPSS version 21. Results were evaluated by using Student’s 
t-test. Results: After careful evaluation there was significant decrease in serum zinc level along 
with significant increase in serum copper level among the case group when compared with the 
control group. The mean values of serum zinc level were 93.96±10.04 µg/dl and 72.84±7.73 
µg/dl in control and case group respectively. Serum zinc level decreased significantly (p <0.001) 
in PTB patients. The mean values of serum copper were 111.81±21.26 µg/dl and 125.99±27.93 
µg/dl in control and case group respectively. There was significant (p <0.001) rise of serum 
copper level in PTB patients.
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of the world population is latently infected with 
MTB and around 10% immunocompetent 
individuals have a chance of reactivation 
while up to 90% chance of reactivation in 
case of immunocompromized individuals.5

Bangladesh is a country with higher rate of 
migration from village to town and that popu-
lation faces poverty, overcrowding and poorly 
ventilated living and working condition.6 
According to WHO global report 2016, in Ban-
gladesh 362,000 case were detected annual-
ly with a death number of about 73,000 due to 
TB or TB associated complications.7 
Micronutrients are very important for main-
taining normal body function. The deficiency 
of micronutrients like Zinc leads to impaired 
immunity and thereby increases the suscepti-
bility to infection such as TB.8 Zinc plays a 
vital role for maintaining both cellular and 
humoral defense system. Deficiency of zinc 
causes imbalance between Th-1 and Th-2 
function.9 Copper is also an important trace 
element. It has role to attach and accept elec-
tron that helps in removing free radicals.10 
The oxidative potential of copper causes 
oxidative damage to biological system.
Methodology
Study design: This was a cross-sectional 
study carried out in the department of 
biochemistry, Mymensingh Medical College 
in cooperation with Medicine outpatient 
department of Mymensingh Medical College 
Hospital and DOTs centers of BRAC and 
DAMIEN foundation (a non-government orga-
nization) during the period of July 2016 to 
June 2017. 
Sample size: A total of 100 subjects were 
included among which control group (group-I) 
consisted 50 apparently healthy people from 
different age, sex and socioeconomic status. 
Case group (group-II) was 50 smear positive 
PTB patients before starting DOTS therapy of 
different age, sex and socioeconomic status. 
All the subjects were included with specific 
exclusion and inclusion criteria.
Sampling technique: Purposive (non-random) 
sampling technique was used for this study.

Data collection method: Permission was 
taken from concerned authorities. All the 
subjects of this study were informed and 
included after their consents. Data were 
collected through preformed data collection 
sheets (Questionnaire).
Collection of samples: With all aseptic 
precaution 5ml of venous blood was collected 
from median antecubital vein of the subjects. 
After clot formation and centrifugation serum 
was collected.

Laboratory investigations:
•    Estimation of serum Zinc: serum zinc 

was determined by colorimetric 
method with 2- (5-Brom-2- pridylazu) 
-5-[N-propy-N-(3-sulfopropyl) amino] – 
phenol.12

•   Estimation of serum Copper: serum 
copper was determined by 
colorimetric method with the 
3,5-DiBr-PAESA stain.13

Data analysis: All the data were analyzed by 
SPSS version 21 for windows. Body mass 
index (BMI) was measured by using standard 
formula: BMI=weight (Kg)/height (m2). Data 
were expressed in mean ± SD and statistical 
significance of difference among the groups 
were calculated by using Student’s unpaired 
t-test. At the level of 95% confidence limit, p 
<0.05 was considered as statistically signifi-
cant and p >0.05 as not significant.   

Results 
A total of 100 subjects participated who were 
classified into a control group (group-I) of 50 
apparently healthy individuals and a case 
group (group-II) of 50 smear-positive PTB 
patients before starting DOTs therapy. 
Age and sex distribution of the subjects: The 
age of the subjects ranged from 18 to 65 
years, with a mean age of 38.7 ±5.47 for 
group I (control) and 38.9 ±5.50 for group II 
(case). Maximum patients of smear positive 
pulmonary tuberculosis belonged to 26-35 
years age group. The analysis shows that the



Table 01: Age distribution of study subjects

Table 02: Sex distribution of subjects

Table 03: Comparison of mean BMI in the study population

Sex distribution: There were 65 (65.00%) male subjects and 35 (35.00%) female subjects. In 
group I (control), 34 (68.00%) were male and 16 (32.00%) were female. In group II (case), 31 
(62.00%) were male and 19 (38.00%) were female. The sex distribution of two groups is  present-
ed in Table 02.

Body mass index (BMI) of the subjects: The mean value with ±SD of body mass index (BMI) in 
group I (Control) was 22.99 ±1.18 and that in group II (Case) was 17.82 ±1.20. Unpaired t-test 
was done between group I and group II. Mean values of BMI shows significant difference between 
group I (control) and group II (case). (p <0.001).

Serum zinc: The study revealed that mean serum zinc level was lower in case group compared to 
control group. The mean ±SD values of serum zinc were 93.96 ±10.04 µg/dl and 72.84 ±7.73 
µg/dl in control and case group respectively. The analysis showed that, the difference in mean 
serum zinc levels between two groups was highly significant (p <0.001). Analysis of mean serum 
zinc levels is presented in Table 04. 
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differences in mean value of age between two 
groups were statistically not significant. The 
level of significance was 0.967 (p >0.05). The 

age distribution of the subjects is presented in 
Table 01.

Age (in 
years)  

                                   Groups p-value 

Control group (I) Case group (II) 0.967ns 

Count  % Count  % 

16-25 05 10.00 08 16.00 

26-35 17 34.00 15 30.00 

36-45 14 28.00 11 22.00 

46-55 10 20.00 09 18.00 

>55 04 8.00 07 14.00 

Total  50 100.0 50 100.0 

Mean ±SD     38.7 ±5.50          38.9 ±5.47 

Sex  Control (group I) Case (group II) 

Male (65) 34 (68.00%) 31 (62.00%) 

Female (35) 16 (32.00%) 19 (38.00%) 

Total  50 50 

Variable  Group I (control) 
 Mean ±SD 

Group II (Case) 
 Mean ±SD 

    p-value 

BMI (Kg/m²) 22.99 ±1.18 17.82 ±1.20 0.001** 



Table 04: Comparison of mean serum zinc levels in the study population

Table 05: Comparison of mean serum copper levels in the study population

Serum copper: The study revealed that mean serum copper level was higher in case group as 
compared with control group. The mean ±SD values of serum copper were 111.81 ±21.26 µg/dl 
and 125.99 ±27.93 µg/dl in control and case group respectively. The analysis showed that, the 
difference in mean serum copper levels between two groups was highly significant (p <0.001). 
Analysis of mean serum copper levels is presented in Table 05.
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Discussion

The age of the subjects of the study ranged 
from 18-65 years. Maximum patients (30%) of 
PTB belonged to 26-35 years of age. In case of 
sex distribution, males (68.00%) were predomi-
nant. The mean BMI of case group was signifi-
cantly lower compared with control group. It is 
not still clear that low BMI contributes for TB or 
TB contributes decrease in BMI. In this study, 
the BMI at the time of diagnosis was found 
severely low for some study subjects and for 
others were near normal but not a healthy BMI. 
Some study showed that there was significant 
variation in BMI of PTB patients - mostly 
decreased BMI below normal.14

In the present study there is highly significant 
decrease of serum zinc concentration in case 
group compared with control group that 
showed similarity with Sharda and Bhandari., 
Karyadiet et al., and Koyanagi et al,.8,15,16 
Redistribution of zinc in the liver plays an 
important role and Metallothionein that bind 
with zinc and draw away from circulating pool 
done by IL-1 that explain MTB use zinc for 
growth and reproduction.17,18 Low zinc level 
decreases the production of tumor necrosis 
factor-α (TNF-α) and gamma interferon (INF-γ) 
from peripheral mononuclear cells that 

decrease the phagocytic activity, humoral 
immunity and cell mediated immunity. As a 
result, there is decreased number of circulating 
T-cell. These mechanisms increase the 
susceptibility to MTB infection and also reacti-
vation of TB.19 Oluboya et al., showed that PTB 
affected the metabolism of trace elements with 
significant decreased level of serum zinc.20 
Other studies from India and Japan showed 
that there was increased mean serum zinc 
concentration in PTB patients.21,22

In the present study there was significant 
increase of serum copper level in case group 
compared with control group that showed simi-
larity with Bogden et al., Ahmad et al., Ciftci et 
al.,23-25 In PTB there is nonspecific rise of ceru-
loplasmin- copper binding protein that might 
have role in increased serum copper level.23 
Neyrolles et al., showed that copper redistribu-
tion and mobilization reported as a key factor in 
immune response in PTB infection.26 So 
increased serum copper level denotes host 
inflammatory response against infection or 
inflammatory condition like TB.27 However, 
Edem et al., showed decreased serum copper 
level in PTB patients due to utilization by mac-
rophages and mycobacterium.28 Another report 
showed that mycobacteria require copper for 
survival.29

Variable  Control  
Mean ±SD 

Case  
Mean ±SD 

p-value 

Serum zinc 
(µg/dl) 

93.96 ±10.04 72.84 ±7.73 0.001** 

Variable  Control  
Mean ±SD 

Case  
Mean ±SD 

p-value 

Serum copper 
(µg/dl) 

111.81 ±21.26 125.99 ±27.93 0.001** 
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Conclusion

Pulmonary tuberculosis (PTB) is still one of 
the leading causes of death. There was signif-
icant decrease of BMI that indicates malnutri-
tion of the PTB patients. Further study may be 
needed to find out whether MTB causes 
malnutrition or malnutrition predisposes to TB 
infection. Various micronutrients have role in 
body defense mechanism. In this study there 
was significant decrease of serum zinc level 
and significant rise of serum copper level. So, 
every PTB patient needs further evaluation of 
micronutrients status to find out their correla-
tion with MTB.
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