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% Cytochrome P450 2E1
19 Cytosol

! Electrophilic substrate
12 Acetylhydrazine

13 Fixed-dose combination
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! Tuberculosis (TB)

Z |sonicotinic acid hydrazide (Isoniazid)
® Rifampicin

* Pyrazinamide

® Ethambutol

® Mycobacterium tuberculosis

" Streptomycin

& Glutathione S-transferase
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* Fixed-dose combination
% Acetylisoniazid
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! Alanine transaminase
2 Aspartate transaminase
® Human immunodeficiency virus
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* Glutathione
% 1-Chloro-2,4-dinitrobenzene
® Phosphate-buffered saline
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! High-performance liquid chromatography
2 Fampridine
® Acetonitrile
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Abstract:

Tuberculosis is a common and sometimes fatal infectious disease. Hepatotoxicity caused by anti-
tuberculosis drugs in patients is one of these drugs' most important side effects. The aim of this
study was to investigate the relationship between plasma concentration of isoniazid and glutathione
S-transferase with hepatotoxicity caused by anti-tuberculosis drugs. In a cross-sectional study, 120
patients with pulmonary tuberculosis were treated with a fixed dose combination of anti-
tuberculosis drugs in Tehran from October 2019 to June 2022. To measure the plasma
concentration of isoniazid and acetyl isoniazid, the high-performance liquid chromatography
method and the activity of glutathione S-transferase was used by the spectrophotometric method.
The collected data were statistically analyzed by SPSS version 22 software. In order to analyze the
data, a t-test of two independent samples, the Chi-square test, and Pearson's correlation coefficient
were used. The significance level in the tests was considered 0.05. Forty patients were in the
hepatotoxicity group and the rest were in the group without hepatotoxicity. The odds ratio of
women suffering from hepatotoxicity was twice that of men. Although there was no significant
difference in age in the comparison of these two groups, it was slightly more observed in the group
with hepatotoxicity. The average plasma concentration of isoniazid and the activity of glutathione
S-transferase in the group with hepatotoxicity was significantly higher than in the group without
hepatotoxicity, but the average plasma concentration of acetyl-isoniazid and the ratio of acetyl-
isoniazid to isoniazid were significantly higher in the group without hepatotoxicity than in the
group with hepatotoxicity (P<0.001). There was a direct and moderate correlation between the
plasma concentration of the isoniazid drug and the activity of the glutathione S-transferase enzyme
(P<0.001, r=0.667). Patients with high plasma concentrations of isoniazid are more likely to have
higher glutathione S-transferase activity and risk of hepatotoxicity. Therefore, the measurement of
glutathione S-transferase in combination with liver tests along with determining the concentration
of isoniazid can help in the identification and treatment of patients with tuberculosis.
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