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ABSTRACT

Introduction: Around the world, TB is among the main 10 reasons for decease and the main source from a solitary infectious
agent (above HIV/AIDS). A large number of individuals keep on falling wiped out with Tuberculosis every year. In 2017, Tubercu-
losis caused an expected thirteen lakhs death (12 lakhs to 14 lakhs) among non-HIV individuals and there were an extra 300,000
passings from Tuberculosis (266,000-335,000) among HIV-constructive individuals.

Aim: Role of Zn in Pulmonary Tuberculosis

Material and Methods: The research included 50 patients of Pulmonary TB and 50 healthy subjects and sex-coordinated solid
individuals as the benchmark group. This is a cross-sectional investigation wherein cases were out-patients with dynamic PTB
patients (new sputum smear-positive) went to the Directly Observed Treatment Short-course focus in the Dept. of Pulmonary
Medicine, DattaMeghe Medical college, SMHRC, Nagpur in collaboration with JNMC, ABVRH (DattaMeghe Institute of Medical
Sciences Deemed To Be University), Sawangi, Wardha, Maharashtra.

Conclusion: The present study evaluated a significant low level of serum Zn in active cases of pulmonary tuberculosis which
is appreciated by clinicians as the normal level is essential to combat with the help of cell-mediated immunological response. In
the normal subject, Zn has to be supplemented in our diet and can be given as preventive nutrients to increase cell immunity.
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INTRODUCTION

TB is an ancient ailment — investigations of human skele-
tons show that it has influenced people for a large number
of years.! The reason stayed obscure until 24 March 1882,
when Dr Robert Koch declared that he had found the M. TB
Bacilli, an occasion that is presently remembered each year
as World TB Day.? The infection is blowout when individu-
als who are debilitated with TB remove microscopic organ-
isms into the air, for instance by coughing.

Tuberculosis is among the 10 major sources of illness, de-
cease, and disability worldwide and is the primary source
of death from a curable irresistible disease.>* It is reported
that about 33% population of the world is infected by My-
cobacterium tuberculosis (hereinafter referred to as inactive
tuberculosis), with 8,8 million new cases recorded in 2005.%6
The average number of additional active TB cases is esti-

mated to grow to 9-10 million in 2010.¢ Smear-positive TB,
the most contagious type of the disease, estimates for around
46 percent of such new cases.” It is predicted that about 10
percent of those who have latent TB will experience active
TB disease worldwide.>

Internationally, the latest figure is that in 2017, 1crore people
(range, 9.0-11.1 million) experienced TB disease: 58 lakh
men, 32 lakhs women as well as 10 lakhs children. There
were instances across all nations and different ages, yet about
90% were adults (aged > 15 years), 9% were people who live
with HIV (72% in Africa) and two-thirds were in eight na-
tions: India (27%), China (9%), Indonesia (8%), the Philip-
pines (6%), Pakistan (5%), Nigeria (4%), Bangladesh (4%)
and South Africa (3%). 8

Zn is the second most richly appropriated follow component
in the body after iron. ° Zn catalyzes catalyst movement, adds
to protein structure, and controls quality expression. '°
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MATERIAL AND METHODS

Study area

The research was conducted in the Dept. of Biochemistry
and Department of TB, Respiratory at Datta Meghe Medi-
cal College, Shalinitai Meghe Hospital and Research Cen-
tre, Hingana Nagpur in collaboration with Jawaharlal Nehru
Medical College, DattaMeghe Institute of Medical Sciences,
Sawangi (Meghe) Wardha, Maharashtra.

Study population
Group [: 50 pulmonary Tuberculosis patients.

Group II: 50 Healthy Individuals from Normal Population

Patients selection
Total 100 subjects were enrolled and were grouped as men-
tioned ahead.

Inclusion Criteria: Age 20-60 years; at any rate two sputum
examples positive for corrosive quick bacilli by microscopy;
and the clinical and the radiographic anomalies reliable with
aspiratory TB.

Rejection criteria:

*  Hypersensitivity to Category I hostile to TB drugs.

* Category II pneumonic TB and multi-medicate safe
TB (MDR-TB). patients.

*  Presence of auxiliary immunodeficiency states: HIV,
organ transplantation, diabetes mellitus, danger, treat-
ment with corticosteroids Hepatitis B and C energy.

* Patients with extrapulmonary TB or potentially pa-
tients requiring careful mediation.

*  Currently getting cytotoxic treatment, or include got it
inside the most recent 3 months.

*  Pregnancy and lactation.

»  Patients with a realized seizure issue.

Stage 1 (insignificant)

Sores that are of slight to direct thickness however don’t con-
tain obvious cavitation. They may include a little piece of
one or the two lungs, yet the complete degree, paying little
heed to dispersion, ought not surpass the volume of the lung
on one side which is available over the second chondroster-
nal intersection and spine of the 4 th or the assemblage of 5
th thoracic vertebra.

Stage 2 (modestly progressed)

Sores might be available in one or the two lungs, yet the ab-
solute degree ought not to surpass as far as possible: spread
sores of slight to direct thickness which may reach out all
through the all out volume of one lung or comparable in both
the lungs; thick and intersecting sores which are restricted in
the degree to 33% the volume of one lung; all out the breadth
of cavitation, if present, must be under 4 cm.

Stage 3 (far cutting edge)

lesions broader than “decently progressed” - The serum Zn
levels of the chose patients were assessed previously, dur-
ing, and after the fruition of ATT. Blood tests from the cases
and controls were gathered in a fasting state through veni-
puncture to decide all-out white platelet checks, hematocrit,
erythrocyte sedimentation rate (ESR), and different other
biochemical parameters. Every single biochemical test was
completed around the same time, as per the investigation of
Karyadi et al.!!

Study Type:A cross-sectional study

Sample collection

Sml venous blood will be collected under strict aseptic con-
ditions in plain bulb for serum. Serum will be used for the
estimation of Zn.

Biochemical analysis
Serum Zn was analyzed by spectrometry Method.!?

STATISTICAL ANALYSIS

Data collected were entered into Microsoft Excel Worksheet
and statistically analysed by using SPSS (Statistical Package
for Social Sciences) version 20. For quantitative data mean,
standard mean, standard deviation, t-test, and Karl Pearson’s
Coefficient of Correlation were calculated. P-value < 0.05
(0.01) will be considered as statically significant (highly sig-
nificant) at 95% confidence interval.

Reference Range:

The concentration of Zn in serum is about 100 mg/dl. Eryth-
rocytes contain a higher content of Zn (1.5 mg/dl) which is
found in association with the enzyme carbonic anhydrase.'?

RESULT

Table 1: Comparison of Serum Zn level in Study and
Control group as per the age-wise distribution

Age (yrs) No. of Serum Zn in mcg/dl

Patients Mean + SD
(%) P Value

Study Control

group group

(n=50) (n=50)
21-30 09 (18%)  72.23%5.7  95.28+2.31 P <o0.0001
31-40 16 (32%)  68.54+6.31  92.78+6.04 P <o0.0001
41-50 12 (24%) 56.62+9.83 86.49+4.82 P < o0.0001
51-60 13 (26%)  52.64+2.69  82.61x3.52 P < 0.0001
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Table 2: Serum Znlevelsn in relation to stage of PTB
before, during and after the antitubercular therapy

Stage No. of cases Serum Zn in mcg/dl Mean + SD
(%) Before ATT During After ATT
ATT
1 16 (32%) 7218+5.32  76.22+1.7  78.48+1.88
2 16 (32%) 66.26+7.62  70.68+1.1  73.34%7.9
3 18 (36%) 62.79+6.14  79.14%3.8 85.32+1.54

Out of 50 pulmonary TB cases, 16 (32%) were in the 31-40
year age group, 13 (26%) were in the 51-60 year age group,
12 (24%) were 41-50 years, and 9 (18%) were 21-30 years.
In both classes, the serum Zn levels showed an inverse rela-
tionship with age, i.e. lower levels were observed on average
with age improvement (Table 1). That discrepancy was sta-
tistically highly significant in either group. In addition, the
pulmonary TB community showed a substantial decrease in
Zn levels as opposed to the control group when compared to
each other. Overall, in comparison to the control group, the
pulmonary TB group before therapy reported a substantial
decrease in average serum Zn levels. In the pulmonary TB
research community, the serum Zn level with a maximum
decrease in stage 3, which was statistically highly signifi-
cant, was gradually decreasing. After the second month of
ATT institution and within two months of completion of TB
therapy, the serum Zn levels again increased dramatically
(Table 2).

DISCUSSION

As it was pointed out in the introduction that the normal level
of Zn is essential to defend with tubercle bacilli by the Mech-
anism of Cell-Mediated Immunity.

We discovered an essentially low degree of serum Zn in Pul-
monary Tuberculosis patients when contrasted with control
groups. Our investigation was upheld by Taneja DP et al.!*
and Karyadi E et al. ® who discovered essentially low Zn
levels in instances of PTB.

Karyadi E et al. (2000) the degree of serum Zn saw among
TB patients was altogether lower than that of controls, in
concurrence with an investigation in Indonesia.!¢

In India, Ray M et al (1998) contemplated the serum Zn sta-
tus of 50 kids with TB and contrasted the perceptions and 10
solid and 10 undernourished kids without TB at 0, 1, 2, 3,
and a half year of the ATT. The kids with TB had fundamen-
tally lesser plasma Zn level than those without the ailment,
independent of the nourishing status. !’

The potential components for the brought down Zn levels
in instances of pneumonic TB incorporate redistribution of
Zn from plasma to different tissues, a decrease of hepatic

creation of Zn transporter protein X, macroglobulin and an
ascent in the creation of metallothionein, a protein that trans-
ports Zn to the liver. !

CONCLUSION

Zn insufficiency influences the host guards in an assortment
of ways and it brings about diminished phagocytosis and
prompts a decreased number of flowing T-cells and dimin-
ished tuberculin reactivity, at any rate in creatures. The in-
susceptible arrangement of the tuberculosis patients kept up
its action and because of pharmacological treatment, the safe
reaction appeared to keep up a Thl direction. Subsequent-
ly, it is prudent that Zn supplementation might be useful in
achieving ailment condition.

REFERENCES

1. Hershkovitz I, Donoghue HD, Minnikin DE, May H, Lee OY,
Feldman M, et al. Tuberculosis origin: the Neolithic scenario.
Tuberculosis (Edinb). 2015;95 Suppl 1:S122-6, https://www.
ncbi.nlm.nih.gov/ pubmed/25726364, accessed 3 July 2018.

2. Sakula A. Robert Koch: centenary of the discovery of the tu-
bercle bacillus, 1882. Thorax. 1982;37(4):246-51 (https://www.
ncbi.nlm.nih. gov/pubmed/6180494, accessed 3 July 2018

3. Davies PD. The world-wide increase in tuberculosis: How de-
mographic changes, HIV infection and increasing numbers in
poverty are increasing tuberculosis. Ann Med. 2003;35:235-43.

4. Dye C. Global epidemiology of tuberculosis. Lancet. 2006;
367:938-40.

5. WHO Report 2007. Geneva: World Health Organization. WHO/
HTM/TB/2007.376; WHO. Global Tuberculosis Control: sur-
veillance, Planning, Financing.

6.  WHO Report 2005. Geneva: World Health Organization. WHO/
HTM/TB/2005.349; WHO. Global Tuberculosis Control: sur-
veillance, Planning, financing.

7. Corbett EL, Watt CJ, Walker N, Maher D, Williams BG, Rav-
iglione MC, et al. The growing burden of tuberculosis: Glob-
al trends and interactions with the HIV epidemic. Arch Intern
Med. 2003;163:1009-21.

8. World Health Organization Global Tuberculosis Report 2018

9. King JC. Zn. In: Shils ME, Shike M, editors. Modern Nutrition

in Health and Disease. 10. Philadelphia, Pa: Lippincott Williams

& Wilkins; 2006. pp. 271-285. [Google Scholar]

Institute of Medicine (U.S.) DRI: Dietary Reference Intakes

for Vitamin A, Vitamin K, Arsenic, Boron, Chromium, Copper,

Iodine, Iron, Manganese, Molybdenum, Nickel, Silicon, Vana-

dium, and Zn. Washington, DC: National Academy Press; 2001.

Qureshi W, Hassan G, Kadri S M, Aatif M S, Khan G Q, Ahmad

M, Kak M. Status of Zn in pulmonary tuberculosis. Ann Trop

Med Public Health 2010;3(2):45-48.

Ramakrishnan, K and Shenbagarathai, R and Kavitha, K and

Uma, A and Balasubramaniam, R and Thirumalaikolundu Sub-

ramanian, P (2008) Serum Zn and albumin levels in pulmonary

tuberculosis patients with and without HIV. Japanese Journal of

Infectious Disease, 61 (3). pp. 202-204. ISSN Print: 1344-6304;

Online: 1884-2836.

U. Satyanarayana, U. Chakrapani. Biochemistry, fifth edition;

page 422.

10.

11.

12.

13.

-1 |

Int J Cur Res Rev | Vol 12 « Issue 14 (Special Issue) - July 2020 1



14.

15.

16.

Jain et al.: Role of zinc in pulmonary tuberculosis

Taneja DP. Obervations on serum Zn in patients of pulmonary
tuberculosis. J Indian Med Assoc 1990;88:280-281

Karyadi E, West CE, Schultink W, Nelwan RH, Gross R, Amin
Z, et al. A double-blind, placebo-controlled study of vitamin A
and Zn supplementation in persons with tuberculosis in Indone-
sia: Effects on clinical response and nutritional status. Am J Clin
Nutr2002;75:720-7.

Karyadi E, Schultink W., Nelwan R.H.H. et al. poor micronutri-
ent status of active pulmonary tuberculosis patients in Indonesia.
J. Nutr. 2000;130:2953-2958.

17.

18.

Ray M, Kumar L, Prasad R. Plasma Zn status in Indian child-
hood tuberculosis: Impact of antituberculosis therapy. Int J Tu-
berc Lung Dis 1998;2:719-25.

L. K. Mohanty, Ranjit S. Ambad. Vitamin ‘D’ and Tuberculo-
sis. European Journal of Pharmaceutical And Medical Research.
European Journal of Pharmaceutical and Medical Research (ejp-
mr), 2018, 5(5), 657-660.

- . ]
Ll Int J Cur Res Rev | Vol 12 « Issue 14 (Special Issue) « July 2020



