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Abstract

Isoniazid, too known as isoniazid (INH), is an anti-microbial utilized to treat tuberculosis. Its part is to anticipate the
blend of mycolic corrosive, an imperative component of the bacterial divider. INH is considered a first-line treatment
for tuberculosis and is regularly utilized in combination with other anti-microbials to avoid the rise of medicate
resistance. Its substance may center on its chemical structure, mode of activity, clinical utilize and side impacts. In 1912
the primary amalgamation was portrayed. A. Kachugin created an anti-microbial called Tubazid in 1949. The revelation
of isoniazid made the treatment of the malady conceivable. Hydrazones are compounds with azomethine-NHN=CH
bunches that have been broadly examined due to their ease of arrangement and numerous chemical benefits. INH is
considered the first-line treatment for tuberculosis and is regularly utilized in combination with other anti-microbials
to treat the infection. It avoids the arrangement of anti-inflammatory drugs. Its unique seem center on its chemical
structure, mode of activity, restorative utilize, and potential side impacts.
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Figure 1 Basic structure of isonicotinic hydrazide

1. Introduction

Isoniazid, commonly known as isoniazid (INH), is an important drug in the treatment of tuberculosis (TB) and is widely
recognized for its effectiveness against this infectious disease. Initially synthesized in the early 1950s, INH
revolutionized TB therapy by targeting the bacteria responsible for the illness. Its introduction into medical practice
significantly reduced mortality rates associated with TB and became a cornerstone in the management of this global
health concern. This introduction could explore its historical context, discovery, and initial applications in the treatment
of tuberculosis. Isoniazid hydrazide (isoniazid or INH) 3 is a widely used antibiotic that is required to interact with
Mycobacterium tuberculosis catalase KatG (MtKatG).(1)
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2. History
First synthesis was described in 1912.(1)

Isoniazid and Other Drugs Iproniazid is one of the first known antidepressant drugs..(2)
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Figure 2 Structural requirement for the antimycobacterial and antimicrobial activities of synthesize Isoniazid
derivative’s

The association between the following structural activity and the antibacterial activity results can be inferred:

The substances exhibit strong antifungal Possibility in contrast to antimicrobial activity, which Demonstrates that
several structural requirements exist. Are necessary for the antifungal and antibacterial properties. Additionally, it is
evident from the outcomes of antibacterial and Antifungal properties, with a rise in activity corresponding to the
Heavier substituent being added to the phenyl nucleus Among the artificial substances that are readily Evidenced from
compound 1’s increased activity in Contrast with compounds 2 and 6 in contrast with Chemical 5 in that order.(1)

Antimicrobial activity studies showed that teath The existence of donating electrons. OCH improved the synthetic
derivatives’ antibacterial efficacy. Compound 2’s antimicrobial activity results show that it was active. Compound 3’s
addition of OCH group increased compound 2’s activity, and compound 4’s additional addition of OCH group made the
molecule’s structure extremely active against the strains that were tested. There are results to support this.(2, 3)

Compared to the Gram-positive bacteria B. subtilis and & aureus, the produced compounds showed greater activity
against the Gram-negative bacterium E col. This result is consistent with the findings of Sbardella at al.

The substitution of NH protein with acyl group Compounds 10-14 exhibit increased activity when the NH proton is
substituted with an acyl group. This could be because of the rise in The molecules’ lipophilicity, which could enable them
To pass through the microbial membrane with ease. Such The outcomes correspond with the findings of The
Imramovsky group (2007). These outcomes are not comparable . Based on the antimycobacterial activity findings,
where the Activity is reduced as a result of N1-benzoylation
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The use of an acyl group in place of NH protein When an acyl group is added in place of the NH proton, compounds 10-
14 become more active. This may be a result of the increase in The lipophilicity of the molecules, which might allow
them to effortlessly cross the microbial membrane. Like that The results align with the conclusions of Imramovsky
collective (2007). These results are not interchangeable. According to the results of the antimycobacterial activity,
where the Reduced activity is the result of N1-benzoylation.

3. Mechanism of action
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Figure 3 Activation of isoniazid and formation of isonicotinic acyl-NADH

-An anti-mycobacterial cell divider inhibitor is isoniazid. The catalase-peroxidase KatG in Mycobacterium tuberculosis
is required for isoniazid actuation. (37) KatG shapes an isonicotinoyl radical, which at that point suddenly combines
with NADH to create a nicotinoyl-NAD adduct. This complex ties firmly to the enoyl-acyl carrier protein reductase InhA,
hindering the capacity of greasy corrosive synthase and the local enoyl-AcpM substrate. Mycolic corrosive is an vital
portion of the mycobacterial divider and this prepare restrains their union. Nitric oxide is one of the free radicals
delivered when isoniazid is actuated by KatG.[38]. This free radical has too been appeared to play an critical part within
the activity of another anti-inflammatory sedate, pretomanid. (6)
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Figure 4 Baeyer-Villiger monooxygenases EthA and to a lesser extent, MymA, are required for bioactivation of
ethionamide (ETH). Development of EthR inhibitors is proposed as a therapeutic strategy to boost the expression of
ethA and thus the bioactivation of ETH inside the mycobacteria

4. Pharmacokinetic

4.1. Administration and Distribution

e Administration:-Isoniazid is commonly administered orally but can also be given intramuscularly.- fluid.
e Distribution:- It permeates all body tissues and fluids, including inflamed meninges, reaching therapeutic levels

in the cerebrospinal fluid (CSF).
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4.2. Metabolism and Excretion

e Metabolism:-It is metabolized to an inactive form mainly by acetylation in the liver.

o Half-life:-Ranges from 1 to 4 hours, dependent on the patient’s acetylation rate. Its efficacy remains consistent
when dosed once daily.

e Excretion:-About 75% and its metabolites are excreted in urine, with the remaining portion excreted in faces,
saliva, and sputum.

4.3. Cytochrome P450 Interactions

o Affected Enzymes:- Isoniazid interacts with various cytochrome P450 isoenzyme, including CYP2C19, CYP3A4,
CYP2A6, CYP2C9, CYP2D6, and CYP2E1.

e Inhibition and Interaction:-It notably inhibits CYP2C19 and CYP3A4, weakly affecting CYP2A6, CYP2C9, and
CYP2D6. Its impact on CYP1A2 is uncertain, likely showing minimal inhibition. Additionally, isoniazid both
inhibits and induces the hepatic isoenzyme CYP2E1. This dual effect involves competitive blocking of the active
site, reducing substrate metabolism, and temporarily increasing enzymatic activity after dissociation.

4.4. Oral Route

e  Absorption:- Rapid absorption from the gastrointestinal (GI) tract after oral intake, reaching peak serum levels
within 1 to 2 hours. Food intake slows both the rate and extent of absorption.

In Isoniazid (INH), two essential moieties are present

Table 1 Two essential moiety of isoniazid

Isotonic acid moiety hydrazide group

This part is responsible for the is nicotinic acid structure | Comprising two nitrogen atoms bonded together, this
within the compound. group gives INH its hydrazide structure, which is crucial
for its pharmacological activity against tuberculosis.

forms the backbone of the compound, providing the core | This functional group consist of two nitrogen atom
structure derived from isonicotinic acid. This moiety | linked by a double bond. Its essential part of INHs
contributes to the compound’s overall chemical | structure conferring specific

properties and reactivity

The pharmacological activity involves the inhibition of
mycolic acid synthesis within the cell wall of
Mycobacterim Tuberculosis

Both moieties collectively contribute to the unique pharmacological action of INH against tuberculosis, with the
isonicotinic acid moiety providing the base structure and the hydrazide group imparting specific antimicrobial activity.

4.5. Defects cause by Isonicotinic Hydrazide

Common side impacts of Isoniazid (INH) can incorporate fringe neuropathy (shivering, deadness in hands and feet),
hepatotoxicity (liver harm), gastrointestinal disturbed (queasiness, heaving), and skin rashes furthermore a few people
may encounter drug-induced lupus-like syndrome or touchiness responses. Standard checking and provoke detailing
of any side impacts to a healthcare proficient are fundamental amid INH treatment.

Isoniazid (INH) can have different side impacts, in spite of the fact that not everybody encounters them. Common ones
incorporate queasiness, heaving, and neurological issues like fringe neuropathy. A few people may too experience liver
issues, such as hepatitis. Uncommon but genuine side impacts can include extreme unfavorably susceptible responses
or indeed psychosis. Checking and appropriate therapeutic supervision amid INH treatment offer assistance oversee
these potential side impacts effectively.

Touchiness responses such as sedate fever, hasty, lymphadenopathy, vasculitis, and urticaria are uncommon but
detailed with Isoniazid (INH). These responses more often than not resolve after ceasing the medicate. Gastrointestinal
antagonistic impacts like sickness, spewing, and epigastric distress are common. Moreover, many cases of pancreatitis
have been recorded.
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5. Conclusion
Isoniazid (INH) is a crucial component of tuberculosis therapy, renowned for its effectiveness in inhibiting mycolic acid

synthesis in Mycobacterium tuberculosis, thus demonstrating its efficacy in combating this infectious illness.

While INH demonstrates remarkable effectiveness, its use can be accompanied by notable side effects such as peripheral
neuropathy and hepatotoxicity. Nonetheless, the balance between its benefits in treating tuberculosis and the
management of potential side effects underscores its importance in current therapeutic protocols. Continued research
and vigilance in monitoring its administration remain crucial for maximizing its benefits while minimizing adverse
effects in tuberculosis management.
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