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The Effect of pulmonary tuberculosis and short course treatment on some hormones of
patients women
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Abstract

The objective of this study was to investigate the changes that occurred on some hormones of
patients women with pulmonary tuberculosis and the side effects of anti-tuberculosis drugs
which used in Directed Observed Treatment Short course (DOTS) on some hormones. The
study included follow-up (100) cases from the women who suffer from Pulmonary tuberculosis
disease (before treatment ,after two months of treatment and after six months of treatment) ,
and the results were compared to control group composed of (100) healthy women , the patients
groups and control group ages were ranged (21-60)years old .The results of this study showed
non-significant differences at (p>0.05) in TSH levels of all groups patients as compared
between them or as compared with control. also the results indicated non-significant
differences at (p>0.05) in T4 and T3 levels of before treatment patients group as compared
with control but the results indicated a significant decrease at (P<0.05) in T4 and T3 levels of
after treatment patients groups (after two months of treatment group and after six months of
treatment group) as compared with the control group or as compared with before treatment
patients group. Also the results showed a significant decrease at (P<0.05) in T4 and T3 levels
of after six months of treatment patients group as compared with after two months of treatment
patients group. Our results indicated a significant decrease at(P<0.05) in EPO level of before
treatment patients group as compared with control group but the results recorded non-
significant differences at (p>0.05) in EPO levels of after treatment patients groups (after two
months of treatment group and after six months of treatment group) as compared with control
group. Also the results recorded non-significant differences at (p>0.05) in EPO levels of after
six months of treatment patients group as compared with after two months of treatment patients
group.
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Introduction

Pulmonary tuberculosis disease caused many effects in the general physiology of the body in
humans, as well as length of treatment with antituberculosis drugs that continue for several
months and doses are relatively high, the multiplicity of these medications and frequent side
effects that cause many hormonal and biochemical disorders in the body, which may cause
physiological disease such as hypothyroidism (9,10).

Materials and methods

This study included follow-up (100) cases of women who suffer from Pulmonary tuberculosis
disease (before taking the treatment, after two months of taking treatment and after six months
of taking treatment), the patients groups ages were ranged (21-60) years old.

The study was carried out in (the Consultant on Clinic for respiratory and Chest diseases, the
feminine and children teaching hospital laboratories and public health laboratory) in Al-
Muthanna province. 5-ml was drawn from each patients in three time (before treatment, after 2
months of treatment and after 6 months of treatment). The blood samples allowed to coagulate
at room temperature for (15-20) minutes then centrifuged at 3000 rpm for 10 min for separate
on of serum. then frozen at (20 °C) until collected sufficient number for performing ELISA
technique to estimate the hormones. Thyroid stimulating hormone(TSH), tetraiodothyronine
(T4) andtriiodo thyronine (T3) levels were determined by (ELISA) technique using a Kits
provided by Monobind Inc, USA. The absorbance was read at wavelength (450nm) (11,12).
Erythropoietin (EPO) levels were determined by (ELISA) technique using a Kit providedby

Elabscience, China. The absorbance was read at wavelength (450 nm).

Statistical analysis

In this thesis, several statistical tests were used to find the significant differences among the
studied parameters of patients with PTB or between the studied parameters of patients with
PTB and control group at(P<0.05) level ofsignificance. This study designed by completely
randomized design (CRD) that used in the analysis of variance for data by using one-way
ANOVA test, independent t-test and treatment means were compared using the least significant
difference (LSD) at (P<0.05) level of significance. Data were processed and analyzed by using

statisticalprogram social science (SPSS 22) and the results were expressed as Mean£SD (13).
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Results and Discussion

The results of this study showed non- significant differences at (p>0.05) in TSH levels of all
groups patients(before treatment group, after two months of treatment group and after six
months of treatment group) as compared with control group, also the results showed non-
significant differences at (p>0.05) in T4 and T3 levels between before treatment patients group
and the control group, but the results indicated a significant decrease at (P<0.05) in T4 and T3
levels of after treatment patients groups(after two months of treatment group and after six
months of treatment group) as compared with control group, Table (1).

The results indicated a significant decrease at(P<0.05) in EPO level of before treatment patients
group as compared with control group, but our results showed non-significant differences
at(p>0.05) in EPO levels of after treatment patients groups (after two months of treatment group
and after six months of treatment group) and control group, table (1).

Table 1.

The change in some hormonal parameters of patients groups as compared with control group

Control After 6 After 2 Before Hormonal
months of | months of | Treatment |parameters
treatment | treatment

2.620.55 2.65+0.58 2.62£0.57 2.66x0.6 TSH

(uIU/ml)
5.24+1.35 *#¥2.17+094 | *3.24+0.85 5.35+£1.55 T4
(ng/dl)
1.54+0.45 *0.44+0.25 *0.840.22 1.5+0.3 T3
(ng/dl)
+11.2 62.2 61.5+12.2 60.1£12.6 F20405 EPO
(Pg/ml)

*represent significant difference between control and PTB patients groups (p<0.05), the
results are shown as a Mean#SD.

The results of this study indicated non-significant differences at P>0.05), in TSH levels between
patients group (before treatment group, after two months of treatment group and after six months
of treatment group), table 2, figure 1. Our results showed a significant decrease at (P<0.05) in
T4 and T3 levels of after treatment patients groups(after two months of treatment group and

after six months of treatment group) as compared with before treatment patients group. Also,
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the results showed a significant decrease at (P<0.05) in T4 and T3 levels of after six months of

treatment patients group as compared with after two months of treatment patients group, table

(2), figure (1). The results indicated a significant increase at (P<0.05) in EPO levels of after

treatment patients groups (after two months of treatment group and after six months of treatment

group) as compared with before treatment patients group, but our results showed non-significant

differences at (p>0.05) in EPO levels of after six months of treatment patients group as

compared with after two months of treatment patients group table (2), figure (2).

Table (2).

Comparison of some hormonal parameters between patients groups.
Hormone Before After 2 months of | After 6 months of
parameters Treatment treatment treatment
TSH 2.6610.6 2.610.57 2.6510.58
(uIU/ml)
T4 == 5.35+1.55 3.2410.85 2.1710.94
(ug/dl)
R 1.5+0.3 0.840.22 0.44+0.25
(ng/dl)
EPO -+ 22.949.5 60.1+12.6 61.5112.2
(Pg/ml)

*represents a significant difference between group after treatment patients groups (after two
months of treatment group and after six months of treatment group) and before treatment
patients group at (p<0.05), the results are shown as a Mean+SD.** represents the significant
differences between all patients groups (before treatment patients group, after two months of
treatment group and after six months of treatment group) at (p<0.05), the results are shown as

a MeanzSD.
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Figure 2.

Comparison of EPO levels between patients groups.

Results of the present study showed non-significant differences in TSH levels between all
groups of patients (before treatment group, after two months of treatment group and after six
months of treatment group) and control group also, there are no significant differences when
compared between groups of patients. This result is agreement with (14) but disagreement with
(15,10). These results may be due to Pulmonary tuberculosis disease and antituberculosis drugs
don’t effect on hypothalamus gland and TRH receptor on pituitary gland. Hypothalamus gland
secreted thyrotropin releasing hormone(TRH), TRH regulated the secretion of thyroid
stimulating hormone (TSH) from pituitary gland by binding to TRH receptor on pituitary gland
(16). The results showed non-significant differences in T4 and T3 levels between before
treatment patients group and the control group, this result is agreement with (17) but
disagreement with (18). This result may be due to of Pulmonary tuberculosis disease does not
effect on (hypothalamus-pituitary-thyroid axis), these axis regulated the secretion of T4
andT3from thyroid gland, hypothalamus senses when levels of T3 and T4 are low, it releases
thyrotropin releasing hormone (TRH), this hormone stimulates the pituitary to secret thyroid
stimulating hormone (TSH).TSH is released from the pituitary gland into blood stream and
travels to the thyroid gland, TSH stimulate thyroid gland to secretT3 and T4, the mechanism of
secreted thyroid hormones called negative feedback (19). The results obtained in this study
indicated a significant decrease in T4 and T3levels of after treatment patients groups (after two
months of treatment group and after six months of treatment group) as compared with before
treatment patients group and control group, also the results show significant decrease in T4 and
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T3 levels of after treatment six month patients groups as compared with after treatment two
month patients group. These results are agreement with (20,21) but disagreement with (17).
These results may be due to antituberculosis drugs especially Rifampicin effect on TSH
receptor on thyroid gland. So TSH cannot link to TSH receptor on thyroidgland, this lead to
does not stimulating thyroid gland by TSH to secreted T4 and T3, therefor decreased T4 and T3
levels and occurrence hypothyroidism (22).

The decline in T4 and T3 levels in these results may be due to effect anti-tuberculosis drugs on
iodide trapping in thyroid gland, this effect lead to prevent or decreased from iodine entry to
inside thyroid gland for synthesis T4 and T3. Hill et al., (1995) found the treatment of pulmonary
tuberculosis (Isoniazid, Rifampicin, Pyrazinamid and Ethambutol) acted on increased binding
T4and T3 to proteins (thyroxinbinding globulin, transthyretin, and albumin). So to prevent their
liberation and decrease T4 and T3 levels in the blood. The effect of anti-tuberculosis drugs
on the thyroid gland increased with the progress of the treatment period (24). Generally, drugs
may effect on thyroid homeostasis at four various levels: inhibition synthesis or secretion of
thyroid hormone, change the serum concentrations of thyroid hormones by act on increased
binding thyroid hormones to the proteins, the drugs effect by competing for their hormone
binding sites, and drugs may interfere with hormones action at the target tissue (25). Results of
the present study showed a significant decrease in EPO level of before treatment patients group
as compared with control group, this result is agreement with (26). The decline in EPO levels in
these results may be due to invasion of bacteria leads to stimulation of T-lymphocytes and
macrophages, which induce the production of the cytokines like interferon gamma (INF-
gamma), tumor necrosis factor-alpha (TNF-alpha), interleukin-1 (IL-1) and interleukin-6 (IL-
6), these cytokines will caused inhibit the production of erythropoietin (27).

The results showed non-significant differences in EPO levels of after treatment patients groups
and control group, also our results indicated that a significant increase EPO levels of after
treatment patients groups as compared with before treatment patients group, these results are
used as markers reflecting response to treatment and the ability of therapy to inhibit or kill
Mycobacteria tuberculosis, this lead to reduced production cytokins from T-lymphocytes and
macrophages, therefore EPO will return to normal level.

Conclusion:

Pulmonary tuberculosis disease and antituberculosis drugs do not effect on thyroid

stimulating hormone level; there were a great side effect of anti-tuberculosis drugs on thyroid
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hormones (Tetraiodothyronine and Ttriiodothyronine hormones); Pulmonary tuberculosis
disease caused a greater decrease in erythropoieten hormone level in patients with pulmonary
tuberculosis before taking treatment; erythropoieten hormone returned to normal value in

patients with pulmonary tuberculosis after taking anti-tuberculosis drugs.
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