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Background: Mycobacterium tuberculosis (M. th), the primary cause of tuberculosis, is a
recalcitrant disease that is widespread across the world, formerly impacting almost a quarter of the
global population.[1] In order to prevent the bacteria from spreading further and developing
resistant strains, early detection and effective treatment of TB is crucial [2].Immunological,
radiographic, microscopical, bacterial culture, and clinical approaches are among the frequently
used diagnostic techniques. The primary function of immunological tests, such as the
QuantiFERON-TB Gold (QFT) and the Tuberculin skin test (Mantoux test), aims to screen for and
check out infections caused by tuberculosis [2].Current clinical trials are exploring new
combinations of TB medications in patients with drug-susceptible pulmonary TB so as to facilitate
rapidly evaluation of new TB drugs.[3].Four antibiotics—isoniazid (INH), rifampicin (RIF),
pyrazinamide (PZA), and ethambutol (EMB)—that were all discovered around 60 years ago are
now recommended for the treatment of DS-TB [3].

Methodology: 3-(4-1SOBUTYL-1-PIPERAZINYL) RIFAMYCIN, a chemical having the
molecular formula C45H63N3012 and a molecular weight of 838.0 g/mole, is studied in this work
for its antibacterial Peculiarities. The compound was synthesized and tested against Mycobacterium
tuberculosis using the HEXA DISC DIFFUSION METHOD. The pathogen was put into sterilized
agar plates, and various quantities of the chemical were administered. The inhibitory zones'
thicknesses around the wells have been determined and tested against a positive control.[4]

Keywords: Antitubercular application, 3-(4-1sobuty-1-piperazinyl) rifamycin, Tuberculin skin
test (Mantoux test), Mycobacterium tuberculosis, QuantiFERON-TB Gold (QFT).

1. Introduction

Tuberculosis [TB] is a chronic bacterial infectious disease caused by mycobacterium TB. It
remains a major health concern worldwide.[5]. Although the disease primarily effects the
lungs referred to as pulmonary TB, It can also spread to other parts of the body (known as
extra pulmonary TB [6]. Mycobacterium tuberculosis can lay latent for years and persist in
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the body without any indication of illness, in which many people become asymptomatic
carriers inactive TB [7]. Mortality due to TB is put at approximately 2 million annually.
Approximately one-third of the world’s population harboring tubercle bacilli in an
asymptomatic latent state are at high risk of disease reactivation during their lifespan [8]. A
major clinical problem in treating TB is that the number of drugs available is limited. This
issue becomes considerably more severe in the treatment of MDR/XDR — TB. This worrying
condition is due, in part, to an almost 50years long drought in anti-TB drug development.
Overall, recent developments have not been sufficient and have not yet addressed the primary
short comings of long, Toxic therapy and the rise of drug resistance. The WHO’s
recommendation’s for patients infected with drug susceptible strains of TB have been set out
in guidelines that were published in 2010 and updated in 2017 and 2022 [9] Rifamycin 1, an
Ansamycin Antobiotic, was originally discovered from the metabolite of amycolatopsis
rifamycinica in 1957 by an Italian pharmaceutical company gruppo lepetit SPA and
demonstrates a significant antibacterial activity against gram positive bacteria and
mycobacterium spp. [10] rifampicin 2 [11] Rifapentine 3 [12] an rifabutin 4 [13] are
semisynthetic derivatives of rifamycin. Rifamycins, have been used as essential drugs for
current TB treatment in combination therapy, as with isoniazid, for all treatment stages. These
medications block bacterial DNA-Dependent RNA polymerase by binding to the site adjacent
to the active center in RNA polymerase B subunit. [14,15] TB/HIV co-infection further
exacerbates the problem. There are over 36.7 million HIV positive people worldwide; of the
1.1 million who die of HIV each year, 0.4 million [36%] suffered from TB/HIV coinfection.
First line 1. Rifampin 2. isoniazid 3. Pyranizamide 4. Ethambutol. Second line 1. Kanamycin
[discontinued used in USA] 2. Streptomycin 3. Capreomycin 4. Amikacin 5. livofloxacin 6.
Moxifloxacin 7. Gatifloxacin 8. MDR-TB 9. Bedaquliline 10. Delamanid 11. Linezolid 12.
Pretomanid anti TB drugs are generally well tolerated, but toxicities may occur in up to 80%
of patients with TB [16] on of the most prevalent toxicities of anti TB drugs is hepatotoxicity
related with isoniazid, rifamycin and pyrazinamide, [17] with occurs in 3% to 40% of TB
patients [18-21].[22,23] impotently, neuropathy among HIV-infected patients may have
alternative causes including HIV infection itself, particularly patients may have alternative
causes including HIV itself, particularly with low CD 4 cell counts, and ART, especially
nucleoside reverse transcriptase inhibitors [24] The high burden of toxicities among co infected
patients with TB/HIV[22,23,25,26] can cause treatment interruption and related morbidity and
mortality.[27] Isoniazid neuropathy is thought to be concentration-dependent and is more
common in slow metabolizers of the drug.[28] the other common hepatotoxic agents are
thought to have dose-related toxicity including rifampicin. historically, medicinal herbs were
used to cure TB like smoke from burning the leaves of artemisia afra, the whole plant of
myrothamnus flabellifolius, leaves of carica papaya, zanthoxylum capense (roots) and seeds
of combretum hereroense, which was inhaled 3-4 times daily. Hot water leaf infusions of
artemisia afra and lippia javanica into sink and patients inhaled the stream with a blanket
wrapped over their head. Crushed citrus lemon, artemisia afra, and mentha sp. Leaves were
burnt in a sheet wrapper 2 or 3 times daily. Such ayurvedic therapies are provided for a period
ranging from two weeks to a month, susceptible to the Patients reaction to the formulation, as
well as their tolerance to the medicine and its delivery [29,30]. Several diagnostic techniques
are widely used, including immunological, radiographic, microscopical, bacterial, culture, and
clinical procedures. Immunological tests, such as quantiferon-TB (gft) and tuberculin skin test
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(Mantoux test), are primarily used to screen for and rule out tuberculosis infection [31] Sputum
smear microscopy. Which uses Ziehl-neelsen strain to identify TB germs, has limitation such
as low sensitivity an difficulty distinguishing M.Tuberculosis from other acid - fast bacilli[31].
Bactericidal medication immediately eliminates the majority of rapidly growing bacilli,
reducing infectiousness and preventing disease progression. The sterilizing medications attack
the dormant and semi-dormant bacillus populations, allowing cure and preventing
relapse[32,33] the medication with the best sterilizing activity are those that can shorten the
period of treatment. The two partner medication are no longer required bacteriological
conversion [33,34].[35] thus, Tuberculosis is the leading cause of death among HIV- infected
people. Combination therapy is the most often used chemotherapy for TB/HIV co-infection.
However, there are certain issues with such combination therapy, such as overlapping side
effects profiles of antituberculosis and antiretroviral medication, immunological reconstitution
inflammatory syndrome, and drug drug interaction. For example between the antibiotic
rifamycin and four kind of antiretroviral medicines pose significant challenges for these
treatments. Rifamycin activate drug metabolizing enzymes such as cytochrome P450
enzymes, which are known to lower the serum half-life and concentration of antiretroviral
medicines. The efficacy of rifamycin to simulate cytochrome P450 enzymes varies, with
rifabutin, rifapentain, and rifapicin being the most potent examples. Thus, overcoming major
drug-drug interactions is an important challenge for the treatment of TB/HIV co-infection
[36,37,38]. The discovery of effective anti tuberculous agents such as streptomycin, isoniazide
and para aminosalicylic acid in 1940s and early 1950s and their use in combinations regimens
to prevent drug resistance arising the mycobacterium tuberculosis transform the lives of
tuberculosis sufferers. The introduction of rifamycin class antibiotics in 1960s again
revolutionized the treatment of tuberculosis and, as component of three or four drug regimen
also including isoniazid pyrazinamide, it was crucial factor in reducing the duration of
treatment from upto 18 to 6 months rising rates of cure at 6 months to more than 90%, and
reducing relapse to less than 5%[32].

Compounds Used for the study [39]:

Compound Name: 3(-4-isobutyl-1-piperazinyl) rifamycin
Molecular formula: C45H63N3012
Molecular Weight: 838.0g/mole

Chemical structure:
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IUPAC Name :[(7S,9E,11S,12R,13S,14R,15R,16R,17S,18S,19E,217) 2,15,17,27,29-
pentahydroxy-11-methoxy-3,7,12,14,16,18,22-heptamethyl-26-[4 (2-
methylpropyl)piperazin-1-yl]-6,23-dioxo-8,30-dioxa-24
azatetracyclo[23.3.1.14,7.05,28]triaconta-1(28),2,4,9,19,21,25(29),26-octaen-13-yl] acetate
CAS: 57184-22-2

Gene: OPG125

Gene ID: 72551520

2. MATERIALS AND METHODS
Chemical Compound: [4]

The 3-(4-Isobutyl-1-piperazinyl) rifamycin chemical in solid powder form were procured from
GMPL, Hyderabad.

Preparation of Antibiotic: 3-(4-Isobutyl-1-piperazinyl) rifamycin.[4]

For 45 minutes, POCI3 (15 ml) and the proper hydroxyl-1,8-naphthyridine (2) or (3) (10
mmole) were heated to 90 °C. Following cooling, concentrated NH40OH was used to alkalize
the resultant solution, which was then treated with ice and water. The resulting solid
(compound 4 or 5) was refined by crystallization after being rinsed with water.

Test organisms: [4]

Test organisms used for the screening of 3-(4-Isobutyl-1-piperazinyl) rifamycin against cell
lines of Mycobacterium tuberculosis (MTB) bacteria such was procured from GMPL,
Hyderabad.

Screening of extract of medicinal plant for antitubercular potency [40]

Considering The fruit of Acacia farnesiana, which is part of the flavanone and paraben class,
is extracted in methanolic form and employed as an anti-TB drug because it has active
pharmaceutical ingredients like galloyl glucopyranoside, which MABA observed to be
efficient against multidrug-resistant M. tuberculosis G122 with a minimum inhibitory
concentration (MIC) of 50ug/ml [6]. This plant was kept for its antitubercular properties.
Based on the research on the microbial zone of inhibition, we have chosen a concentration of
80ug/ml of 3-(4-Isobutyl-1-piperazinyl)rifamycin.

ANTIBIOTIC SENSITIVITY TESTING USING DISC DIFFUSION METHOD.

Determination of anti-tubercular activity by Hexa Disc Diffusion Method [KIRBY-BAUER
METHOD] [41].

Mueller-Hinton agar is used to cultivate the pathogen while different antimicrobial-
impregnated filter paper discs are present. The presence or absence of growth around the discs
is an indirect indicator of the compound's effectiveness to inhibit the organism. For routine
testing of non-fastidious bacteria's susceptibility, MH agar is thought to be the ideal medium.

Preparation of inoculum: To ensure that the inoculum is distributed evenly, streak the swab
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over the entire agar surface three times on a dried MH agar plate. Rotate the plate by around
60 degrees each time.[41]

Preparation of Antibiotic Disc: Place the disks that have been impregnated with the appropriate
antibiotic on the agar surface. The rifamycin antibiotic was administered to each plate. To
dispense the disks at different concentrations ranging from 20 mg/ml to 40, 60, 80, and 100
mg/ml, place the dispenser over the agar plates and firmly press the plunger once.[41]

Incubation: For 16 to 18 hours, keep them in an air incubator adjusted at 35°C. The temperature
range for petri plate incubation is 35°C + 2°C. After incubation, the diameter of the inhibitory
zones produced around each well was measured in millimetres. Upon solidification, the MH
agar's PH ought to vary from 7.2 to 7.4 at room temperature.[41]

Interpretation: The depth of the agar influences the size of the zone of inhibition of growth, as
the antimicrobial diffuses in three dimensions, so a shallow layer of agar produces a greater
zone of inhibition than a deeper layer [41].

Note the reading in the tabular column [4]

Test Diameter of Zone of inhibition (in mm)
20ug 40ug 60ug 80ug 100ug Positive control
3-(4-Isobutyl-1piperazinyl) rifamycin 25.6+2. 27.443.1 32.842.3 35.242.2 37.6+2.1 28.7+3.1
45 8 6 6 9 8
Mean + SEM 19.3+2.2 21.5+3.1 25.3£2.3 26.9+2.2 27.4+£3.5 27.4+£3.5
7 7 4 5 5
3. RESULTS:

According to the current study, the compounds 3-(4-1sobutyl-1 piperazinyl) rifamycin were
chosen for the purpose of research due to their strong antitubercular characteristics, which can
be very important in therapeutic interventions. The test doses of rifamycin have shown the
variable zone of inhibition when administered to the tuberculosis causing agent which indicate
its effective.

When compared to a positive placebo, the metabolites play an important role in the
pharmaceutical compounds' effectiveness. This study promotes more research into and
advancements in antitubercular applications to fight drug resistant TB.
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DIAMETER OF ZONE OF INHIBITION 3{4- ISOBUTYL-1PIPERAZINYL}
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CONCENTRATIONS

4. DISCUSSION:

There are very few anti-Tubercular drugs joining the global tuberculosis medication
development program. Further more, the present long-term therapy choices for tuberculosis
,as well as the evolution of medication resistance, have rekindled interest in the development
of novel and effective anti-tubular medicines[42]. The study found that 26.0% of TB patients
did not adhere to their anti-TB treatment [43]. The main purpose of this study was to assess
the level of anti-TB drug acting on the mycobacterium tuberculosis. Similarly the second line
drug like streptomycin, bedaquiline, delamanide shows anti-Tubercular property Among
which the present study investigated the anti TB potential of (3,4isobutail Piperzinyl)
Rifamycin which shows its effectiveness through the zone of inhibition. Results of MIC
determination indicates values ranging from 19.32 27.4 micro gram/ml against mycobacterium
tuberculii. The risk of major side events, such as liver damage, cardiac arrhythmias,
gastrointestinal difficulties, ototoxicity, neurotoxicity, and mental disorders, increases when
anti-TB medication is pro long. In addition to these issues, combination therapy presents
furthers to conventional treatments, including synergistic side effects and drug to drug
interactions. For example coadministration of rifampicin with nevirapine has the potential to
reduce nevirapine plasma concentrations [44]. The finding is in line with study that delamanid
is a nitro dihydro imidazooxazole derivative that inhibit mycolic corrosive amalgamation with
potent in vitro and vivo movement against medication safe strains of mycobacterium
tuberculosis. [45] Thus the study conclude that rifamycin is considered as one of the effective
antibiotic for the treatment of Tuberculosis.[46] New rifamycin derivatives with different
properties have been synthesized,the first of which to reach clinical trials was rifabutin, a
spiropiperidyl derivative of the parent compound rifamycin.
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