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ABSTRACT

Discovery of new anti TB drugs is the necessity of prime importance to control the global epidemic of Tuberculosis (TB). To
ensure the sensitivity of the drug over a range of different strains of Mycobacterium tuberculosis (M.TB), new targets are
required. Rosuvastatin has been studied to inhibit the key MEP pathway enzyme during in silico investigations. We have treated
M.TB culture with different concentrations of rosuvastatin in vitro. We observed delay in growth of cultures with 100 pg/ml and
200 pg/ml concentration of rosuvastatin as compared with controls and cultures with lower rosuvastatin concentrations. Based on
these results, we can assume that rosuvastatin has some growth retarding effects on M.TB and treatment with higher

concentrations may restrict the M.TB growth.
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INTRODUCTION

A group of mycobacterial species called as Mycobacterium
Tuberculosis Complex (MTBC) is the agent of disease
Tuberculosis (TB) (Huard et al., 2006). Drug resistant forms of
TB are the biggest challenge for the TB control programme
(Prasad, 2010). Streptomycin was the first antibiotic
discovered to have anti TB effects. After that, other anti TB
drugs were discovered and to deal with the slow growing
bacilli with a thick mycolic acid covering, a combination
therapy with four key anti TB drugs was designed (Zumla et
al., 2013; Kumar et al., 2017). The combination therapy with
four drugs (rifampicin, isoniazid, pyrazinamide and
ethambutol) was implemented in India under DOTS (Directly
Observed Treatment short course) strategy (7reatment of
tuberculosis: guidelines, WHO 2010). Inappropriate utilization
of anti TB drugs, incomplete treatment course and usage of
poor quality drugs was observed to be responsible for the
failure of DOTS strategy and ultimately emergence of drug
resistant TB (Kumar 2017). We need more effective drugs like
rifampicin and isoniazid. At present, we are facing huge
burden of Multi drug resistant (MDR) TB cases in India
(Global Tuberculosis Report, 2017). After MDR and XDR
(Extensively drug resistant) cases, progression of TDR (Totally
drug resistant) TB has been observed in India (Udwadia,
2012).
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At present, many of the antibiotics share a common target and
thus resistant in one drug confers different degrees of cross
resistance with others. For example, levofloxacin and
ofloxacin share a high degree of cross resistance as both drugs
target the bacterial DNA gyrase. So, priority is being given to
search new targets to avoid any risk of cross resistance or pre
existing mutation. Isoprenoid biosynthesis pathway is essential
for survival of bacteria (Singh et al., 2007) and enzymes of this
pathway do not share homology with human. So, this pathway
can be considered as a new target. Isoprenoids show high
structural diversity (Sacchettini and Poulter, 1997) and they are
basically polymer of isoprene units. The precursors are
isopentenyl diphosphate (IPP) and its isomer dimethylallyl
diphosphate (DMAPP). M.TB synthesizes these precursors
through Methylerythritol phosphate (MEP) pathway which is
different from the Mevalonate pathway of humans. Several
studies have been done to find out suitable targets to inhibit
MEP pathway in M.TB. Based on in silico investigations,
Kumar et al., (2017) proposed that rosuvastatin would bind
and inhibit the binding of substrate (CTP) to the key enzyme of
MEP pathway. Rosuvastatin competitively inhibits the HMG
CoA reductase, a critical enzyme of Mevalonate pathway for
isoprenoids production (White, 2002).

In the present study, we are performing the in vitro effects of
rosuvastatin on M.TB growth.

MATERIALS AND METHODS

All the laboratory work was carried out at Intermediate
Reference Laboratory, Patna under Biosafety level-3 facility.
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Fresh culture of H37Rv strain of M.TB was taken for the
study. Susceptibility testing was done on liquid media
(modified middlebrook 7H9 broth) containing MGIT
(Mycobacteria Growth Indicator Tube) and positive culture not
older than 5 days was taken for testing (Siddigi, 2006).
Rosuvastatin was purchased from Sigma and Dimetyhyl
sulphoxide (DMSO) was used as solvent. Concentrations were
prepared by using the formula mentioned below.

VxCxD
A:—
P

Where, “A” is the amount to be taken in mg,
“V” is the volume to be prepared in ml,
“C” is the desired concentration of compound in pg/ml,
“D” is the dilution factor and
“P” is the potency of compound in pg/mg.

10 mg of rosuvastatin in 1 ml of DMSO taking 50 as dilution
factor and 1000 pg/mg potency. Further concentrations were
prepared by serial dilution. Finally, concentrations of 100
pg/ml, 50 pg/ml, 20 ug/ml, 10 pg/ml, 5 pg/ml and 2 pg/ml
along with the mother concentration (200 pg/ml) were
prepared. Control tubes were taken; one was direct and second
with 1:100 dilution to study the growth in terms of
proportionate method. Finally, both batches were loaded inside
the MGIT 960 instrument and daily inventory were taken for
growth analysis.

RESULTS AND DISCUSSION

Table 1 represents growth units observed in daily inventory for
different MGIT tubes. We observed initial growths in control
tubes and lower growth units in tubes with higher rosuvastatin
concentration.

Table 1
S.No Lab No. Type Day 1 Day2 Day3 Day4 Final ZN result BHI result
1 4616 GC 0 0 433 1505 Positive Sterile
2 4616 GC 1:100 0 0 0 280 Positive Sterile
3 4616 200 pg/ml 0 0 0 480 Positive Sterile
4 4616 100 pg/ml 0 0 0 510 Positive Sterile
5 4616 50 pg/ml 0 0 230 1299 Positive Sterile
6 4616 20 pg/ml 0 0 281 1458 Positive Sterile
7 4616 10 pg/ml 0 0 380 1510 Positive Sterile
8 4616 5 pg/ml 0 0 305 1499 Positive Sterile
9 4616 2 ug/ml 0 0 280 1015 Positive Sterile
10 4996 GC 0 0 338 1016 Positive Sterile
11 4996 GC 1:100 0 0 0 301 Positive Sterile
12 4996 200 pg/ml 0 0 0 255 Positive Sterile
13 4996 100 pg/ml 0 0 388 1285 Positive Sterile
14 4996 50 pg/ml 0 0 505 1505 Positive Sterile
15 4996 20 pg/ml 0 0 400 1588 Positive Sterile
16 4996 10 pg/ml 0 0 510 1800 Positive Sterile
17 4996 5 pg/ml 0 0 550 1936 Positive Sterile
18 4996 2 ug/ml 0 0 530 1988 Positive Sterile

Figure 1

Two batches of culture were tested for compound
susceptibility. For susceptibility testing, 4 ml of liquid media
was taken in MGIT and 500 pl of MGIT OADC supplement
was added into the media. Further, 100 ul of dissolved
compound added and finally 400 pl of fresh culture was
inoculated into each tube. Each batch contains different tubes
with different concentrations along with control tubes. Two
We prepared maximum concentration of 200 pg/ml by adding

Figure 1-3 represents growth in different tubes. Visual
inspection supports the pattern of growth units and growth in
control and lower concentrations was relatively rapid and more
than that of tubes with higher concentration. The growth in
1:100 diluted control tubes was more or less similar with the
growth in tubes with higher concentration of rosuvastatin.
Growth unit started on 4™ day for both 1:100 diluted controls
and tubes with 100 & 200 pg/ml concentrations.
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Figure 3

This clearly represents that rosuvastatin has some growth
retarding effects on M.TB growth. India has committed to end
TB by 2025 (Kumar, 2017). The country needs more stringent
strategies and more focus on research is needed (Pai et al.,
2017). We are in urgent need of new anti TB drugs to treat the
existing drug resistant cases of TB. We observed inhibitory
effects of rosuvastatin over growth of M.TB in liquid media.
However, more studies with higher concentrations and with
other statin compounds can add to our observations.
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