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severe disease, and have a high acute mortality. This
highlights the importance of ongoing efforts to develop
and implement preventative strategies. The majority of
these cases present within the first few months following
ART initiation, and could potentially be prevented through
cryptococcal antigen screening at ART initiation with pre-
emptive therapy for those testing antigen positive.
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Therapeutic potential of peptide deformylase
inhibitors against experimental tuberculosis
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Tuberculosis (TB) remains a leading cause of illness and
death worldwide. The recent rise of TB is associated with
the emergence of the human immunodeficiency virus (HIV)
and rapid spread of multidrug-resistant and extensively
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drug-resistant tuberculosis (XDR-TB). TB treatment pres-
ently requires 6 months of multidrug therapy. Although this
chemotherapeutic regimen reduced the incidence of
tuberculosis, the seemingly inevitable emergence of re-
sistance of Mycobacterium tuberculosis to these antibiotics
underline the need for improved treatment and the use of
new antitubercular agents with novel mode of action.’?
In this respect, peptide deformylase (PDF) has been found
to be an interesting potential candidate for discovering
antimicrobial agents.®> The unique difference between
bacterial protein synthesis including mycobacteria and
mammalian protein synthesis is the utilization of N-formyl-
methionine as the initiator for the bacterial process.”
Whereas cytosolic protein synthesis in mammalian cells is
initiated with methionine, protein synthesis in bacteria is
initiated with N-formylmethionine.* The N-formylmethio-
nine of the nascent bacterial proteins is subsequently
removed by the sequential action of PDF and methionine
amino peptidase (MAP) to form the mature functional
protein. This formylation—deformylation cycle seems to
be essential for bacterial growth, since it is conserved
among all bacterial species studied and present in all
sequenced pathogenic bacterial genomes.®> Based on the
structure of PDF, scientists have used either rational drug
designing or high throughput studies to identify potent
anti PDF drugs. Among these, actinonin and BB-3497 have
been found to be efficacious PDF inhibitors against various
gram-positive and gram-negative bacteria e.g. Staphylococ-
cus aureus, Streptococcus pneumoniae and Escherichia
coli.® Also recently, the essentiality of PDF gene has been
reported in Mycobacterium bovis BCG using PDF inhibitors
under in vitro conditions.”® However, complete in vivo val-
idation of PDF inhibitors against experimental tuberculosis
has not been worked out so far. Therefore, the present
study was designed to evaluate the antitubercular potential
of known PDF inhibitors e.g. actinonin and BB-3497 alone
and in combination of antitubercular drugs (ATDs) against
murine tuberculosis, to further validate future use of PDF
inhibitors against tuberculosis. In our initial experiments,
different known PDF inhibitors were evaluated for their
potential against mycobacteria using short term chemo-
therapeutic regimen. The results of these experiments indi-
cated BB-3497 and actinonin to be more potent
antimycobacterial agents on the basis of cfu enumeration
and BB-3497 was found to be comparable to isoniazid.’
Both the compounds inhibited the mycobacterial growth
in a concentration dependent manner and were found to
be bacteriostatic in nature. Thus these two inhibitors
were selected for further evaluation under 6 weeks chemo-
therapy following intranasal infection in murine model.
Balb/c mice were infected intranasally with 10° CFU of M.
tuberculosis H3;R, (M.tb) (grown in modified Youman’s me-
dia at 37 °C) and kept for four weeks in order to establish
the infection before the start of therapy. The establish-
ment of infection was confirmed by sacrificing 5 mice
followed by Ziehl—Neelsen staining of lung/spleen homoge-
nates and basal bacterial load determination. The mice
were grouped as follows with 6—8 animals in each group.
The animals in each group were administered mentioned
inhibitors and drugs through oral route and intraperitoneal
(I.P.) route (for actinonin) daily at therapeutic doses re-
quired for 50 kg human being i.e., (INH — 10 mg/kg body

weight, RIF-12 mg/kg body weight, PZA — 25 mg/kg body
weight and actinonin — 25 mg/kg body weight through I.P
route, and BB-3497 — 20 mg/kg body weight). The dosages
used were determined on the basis of previous in vivo and
safety data of these inhibitors in mice.® %"

After six weeks of chemotherapy, 6 animals from each
group were sacrificed; lung and spleen homogenates (whole
organs) were prepared under sterile conditions and homog-
enates (undiluted and 1:10 diluted) were plated on
Middlebrook 7H11 agar plates for cfu enumeration after
28 days post-inoculation. The data were analyzed by
analysis of variance (ANOVA), followed by Tukey test to
compare the control and treated groups.

The actinonin treated mice have shown approximately
1.5 log cfu reduction in spleen and lungs as compared to
untreated animals (Fig. 1) whereas the BB-3497 treated
mice have shown almost 3 log reduction in cfu in lungs
and spleen which was significantly lower as compared to
control (p<0.001) as well as to actinonin (p<0.01)
(Fig. 2). The efficacy of PDF inhibitors in combination
with key frontline drugs replacing a bacteriostatic drug,
PZA in murine model revealed encouraging results. When
BB-3497 was replaced with PZA in three drug combination
consisting of INH, RIF and PZA, the profile of cfu reduction
for INH, RIF and BB-3497, was found to be similar to INH, RIF
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Figure 1 Chemotherapeutic efficacy of Actinonin (A) alone
or in combination with INH (1), RIF (R) and PZA (P) against
murine tuberculosis. (a) Logqo cfu in lung; (b) Logqo cfu in
spleen. Results are expressed as the mean (logyo CFU) +SD of
5—6 mice per group. The experiment was repeated two times
with similar results. Significant difference determined by
ANOVA followed by Tukey’s test. ***p <0.001 as compared to
untreated group.
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