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ABSTRACT

Multidrug-resistant tuberculosis (MDR-TB) caused byycobacterium tuberculosis becomes a global life
threatening issue in many developing countriesuidicig India. Treatment of MDR-TB with second lingia
tubercular drugs is associated with lot of sideeef§ which includes hepatitis, depression and lkaiations.
Siddha system of medicine has wide choice of teetap formulations which offers ailment against abtful
infectious like TB.As an objective of exploringeatiate therapy for the clinical management of MDBRWith less
or no side effects the present investigation aimedvaluating the anti-mycobacterial activity oethiddha drug
Singi Chenduram (SC) using Luciferase Reporter Blresgay. In-vitro anti-mycobacterial activity evation of SC
carried out at the concentration of 100 and 500 ddgeinst standard strains of M. tuberculosis H37Bhnical
isolates of M. tuberculosis strains resistant tstfline anti-TB drugs (Streptomycin (S), Isonia@it), Rifampicin
(R) and Ethambutol (E)) in comparison with markestgindard Rifampicin 2pg/ml. The result obtaineahfrthe
study clearly reveals that the drug SC at bothdbecentration of 100 and 500ug/ml shows signifigaercentage
reduction in relative light units (RLU) which ismaarker indication of its efficacy against. Hencenfahe study it
was concluded that the drugs like SC from the siddistem of Indian traditional medicine will prog&iclinically
significant results in treating MDR-TB and furthbas to be ascertained by proper clinical evaluationthe
infected subjects.

Keywords: MDR-TB, Singi ChenduramgSiddha drug, Luciferase Reporter Phage ad¥aytuberculosisH37Ry,
Rifampicin.

INTRODUCTION

Tuberculosis (TB) is an infection caused by baatecomplex, predominantly Mycobacterium tubercidoand
more rarely Mycobacterium bovis. Multidrug resigtéuberculosis (MDR-TB) is a clinically infectiousndition
caused by infection due Mycobacterium tuberculosigrhich is resistant to Isoniazid and Rifampicinthwor
without resistance to other anti-tubercular drugg Pue to inadequate treatment and poor patientpdiance,
mutant resistant strains are developed which causéfdrug resistant tuberculosis [2]. Accordinghe literature it
was concluded that the most important risk facgsoaiated with the development of MDR-TB is pregi@nti-
tuberculosis therapy [3]. In 2007, global burdentulierculosis was reviewed and it was found thatehwere
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500000 cases of MDR TB reported from high burdemntiies. Among these cases of MDR TB, number oégas
reported from India were 131,000 cases from Chiaeevit 12000, from Russia 43000, from South Afric@iBand
15000 cases were from Bangladesh [4].

India is one of the high TB burden countries actiognfor one fifth of the global incidence of TBalops the list
of 22 high TB burden countries [5]. The only avhita source of TB patient related information isnfrahe
Government of India's Revised National TB ControdgPamme (RNTCP) which uses standardized recoraliy
reporting systems spread throughout the countrysfstematically collecting, analyzing and disseniimtadata.
This recording and reporting system is in alignmeith the WHO recommended standard recording apdrtieg
system for National TB Programmes and capturesrimdtion on TB patients initiated on treatment ugimg drugs
and regimens prescribed by RNTCP [6,7]. India hggorted nearly 1.4 million TB cases in the year 00
contributing to one-fifth of the total global cas@fie country continued to report high morbiditylanortality due
to tuberculosis and as many as 1.39 million casae weported in 2006, according to a report onraesis in the
South East Asia region by the WHO.8.6 million neage&s of TB reported in the year 2012 and 1.3 milliB death
has been reported in the year 2013.

Extensively drug-resistant tuberculosis (XDR-TB)aigorm of tuberculosis caused by bacteria thatresestant to
some of the most effective anti-TB drugs. XDR-TBasts have arisen after the mismanagement of iddals with
multidrug-resistant TB (MDR-TB).The principles akeatment for MDR-TB and for XDR-TB are the same. [8]
Treatment requires extensive chemotherapy for updoyears. Second-line drugs are more toxic thanstandard
anti-TB regimen and can cause a range of serialesedfects including hepatitis, depression andulcaiations.
Patients are often hospitalized for long periodssolation. In addition, second-line drugs are@xtely expensive
compared with the cost of drugs for standard TBtiment [9].

It is a right time to explore the traditional cheiof drugs from the origin of siddha system of rogwi by
considering the facts of deleterious side effe@ssed by conventional chemotherapeutic agents tswere
treatment of MDR-TB. Siddha system of medicineng of the most conservative medical systems imibigd. In
the field of medicine Siddhars had enlightened Wwld to save the human lives from various dreadifiel
threatening diseases. In Siddha system, the megiere not only made up of herbs which include ralsgemetals
and other products of different biological origin.

Singi chenduranis indicated as a wonderful drug f@ayamin Yaakoebuloga chenduram 3Q0There is no
scientific validation behind this formulation agsinMDR-TB. However it is possible to generate aadbhsed
evidence to evaluate this medicine with referecthé authentic drugs for the possible ailmentregadnfectious
disease like TB.

The main aim of the present study is to evaluageatfiti-mycobacterial activity of the dri®&jngi Chenduran{SC)
using Luciferase Reporter Phage assay againstastasttains oM. tuberculosisH37Rv and clinical isolates &f.
tuberculosisstrains resistant to first line anti-TB drugs.

EXPERIMENTAL SECTION

Preparation of Singi Chenduram (SC)

Thaalagamand Miruthar singi were purified separately as per Siddha literatilieuthar singiis bonded with the
juice of latex ofvajiram - SathurakkalliEuphorbia antiquorumfor 6 hours and made into pellets and allowed
those pellets to dry. Then it is subjected to caltion process callddutam This process is repeated thrice followed
by this calcinated powder afirthar singiwas obtained. Then the purifitithalagamis grounded well with juicef
Opuntia deleniialong with lemon juice for 12 hours. Followed Ihystthe paste was made into pellets and again
allowed to dryKilinjal seyaneer(prepared according to classical text) to was dddet and further subjected to
calcination process [10]. Now the calcinated powdiethaalagamis also prepared. And finally, mix the above
calcinated powder ahiruthar singiand the above calcinated powdettdalagamwith lemon juice and was made
into a pellet and allowed to dry it and subjectad intoputamprocess. After the completion pfitamprocess grind
the obtained villai into powder. No®ingi Chenduranfinal formulation is prepared as shown in figure3.
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Figure 1: Ingredients and Raw material required for preparation of the drug Singi chenduram

Sathurakkalli Lemon Juice

-

Sappaththi Kalli Kilinjal Chaeyaneer

PREPARATION OF \ .
SINGI CHENDHOORAM
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Figure 3 : Final finished formulation of the drug Singi chenduram

-
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Mycobacterial strains

Standard strain df. tuberculosisH37Rv and clinical isolates &f. tuberculosisstrains resistant to first line anti-
TB drugs, Streptomycin(S), Isoniazid (H), Rifampi¢R) and Ethambutol (E) and were used for thig\stThese
strains were grown and maintained on LowensteiselefL-J) medium in the Department of Bacteriolddgtional
Institute for Research in Tuberculosis (NIRT- ICMRhennai, Tamil Nadu, India.

Anti-Mycobacterial screening by Luciferase ReporterPhage assay

Luciferase reporter phage PhAE129, a D29 derivedaingcteriophage, constructed in the laboratory oRW
Jacobswas used in this study and it was propagéthdvl. smegmatisnc2 155 to get high titer by harvesting with
Mycobacteriophage buffer (MP) from lacey plates stwded at 4°C until use.

Luciferase reporter phage (LRP) assay was carmgdioNational Institute for Research in Tubercido€hetput,
Chennai, Tamil Nadu, India by using standard prot@s adopted.800 pl of bacterial suspensionsvabgiit to
McFarland #2 standard were added to 406f G7H9 with and without the test compound. Facle sample, two
sample-free controls and single drug concentrafl®® and 50Qg/ml) were prepared, and incubated for 72 hr at
37°C. After incubation, 5@l of the high-titer phage phAE129 and 4itof 0.1 M CaCl2 were added to all the vials
and incubated at 37°C for another 4 h. After intiglbe 100 ml of the mixture was transferred froncletube into a
star tube and equal amount of working D-lucifefi3(mM in 0.05 M sodium citrate buffer, pH 4.5) widn was
added. The relative light unit (RLU) was measurédralOs of integration in the luminometer (Mondilig?010).
The percentage reduction in RLU was calculated ach test sample and compared with the controli- Ant
mycobacterial activity is indicated by fifty per¢age reduction in relative light units (RLU) in tipeesence of
compound in comparison with compound free conttal.[

RESULTS

Test drug SC at the concentration of 500pug/ml ederbaximum RLU percentage reduction of about 73.56th
63.51 percentages reduction was observed at theentration of 100 pg/ml when compared with standard
rifampicin which exerts 97.49 % agaidycobacterium tuberculosis H37Rg shown in Table 1 and Figure 4.

The anti- mycobacterial efficacy of the drug SC evaurther evaluated against clinical isolatesvbftuberculosis
strains resistant to first line anti-TB drugs, $tmmycin(S), Isoniazid (H), Rifampicin (R) and Ethlautol (E) and
the results of the study shows that SC at the cdratton of 500ug/ml exerted maximum RLU percentaghiction
of about 71.65% and 44.26% percentages reductisnolvserved at the concentration of 100 pg/m whempeoed
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with standard Rifampicin which exerts 38.90 % aeve in Table 1 and Figure 4. The percentage reolucti
exhibited by SC in evaluation agaimdt tuberculosisstrains resistant to first line is significantly ofuhigher than
the standard drug rifampicin.

Table 1: Effect of SC on percentage reduction of RU against Mycobacterium tuberculosis H37Rv and Clinical isolate resistantto S, H, R
& E

Strain % Reduction of RLU
100ug/ml | 500pg/ml| Rifampicin 2pug/ml
Mycobacterium tuberculosis H37Rv 63.51 73.56 97.49
Clinical isolate: S, H, R & E resistant 44.26 71.65 38.90

Figure 4: Percentage reduction of RLU by SC inLuciferase Reporter Phage assaygainst Mycobacterium tuberculosisH37Rv and
Clinical isolate resistantto S, H, R & E
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Rifampicin
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M. Tuberculosis H3YRv  Clinical Isolate: 5,H,R &
E resistant

DISCUSSION

MDR-TB becomes global health hazard associated igher rates of failure and mortality than drugeptible
TB, especially in human immunodeficiency virus (Hll¢o-infected patients [12,13]. From a microbiokzdi
perspective, resistance is caused by a genetictiothat makes a drug ineffective against the mubeacteria.
Patients with a large bacillary load have an inseéaisk of developing resistant bacteria because spontaneous
mutations occur in a large population of bacte&iainadequate treatment regimen then allows forstilection of a
drug-resistant strain to become the dominant stre@npatient infected with TB [14].Controlling e bacterial load
seems to be a hall mark phase in patient with T@& thns it may be claimed from the results of thelgtthat
treatment with SC have significantly higher chanoéscontrolling the bacterial load hence chancesdufg
resistance may be greatly reduced. This propert®@fcould be due to the presence of nanopartialeralated
components present with in the formulation .Preseat nano particle in SC was already reported thinou
systematic standardization study carried out ardich@nted previously in the year 2015 [15].

Results obtained from Luciferase Reporter Phagayastearly shows that SC has promising activity irgta
Mycobacterium tuberculosis H37Rv which SC at the concentration of 500ug/ml exesignificantly higher
activity than 100pg/ml when compared with standdmag rifampicin, similarly the results of SC agaietinical
isolates ofM. tuberculosisstrains resistant to first line anti-TB drug rewe#that SC at both concentration exerts
significantly higher percentage reduction thandtaadard drug rifampicin this shows the bettergheutic efficacy
of the drugs than the rifampicin.
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Lead oxide being a major component of the formake8ingi chenduranhas undergone a major transition from its
basic metallic state to another inorganic complaxnfduring preparatory phase of the formulation mexyders a
potential medicinal property like Anti-TB. This trsition of lead from one form to another will behewed only
through the prescribed procedure as describeddaihar in the vedic literature [16].

It was evident from the literatures that nanopbetieas better membrane permeability and acceseetodll wall of
the mycobacterium and the rough predicated mectmaafsthe SC against S, H, R & E resistdcobacterium
may be due to hindrance in expression of effluxgins that actively pumps out a broad range of aiberapeutic
agents from the interior of the cell but still thelecular level study has to be carried out to iconthe efflux
protein inhibition potential of the SC in future.

CONCLUSION

Hence from the results it was concluded tBiaigi Chenduranmas shown significantly higher percentage reduction
at the concentration of 100 and 500 pg/ml in bbi strains oMycobacterium tuberculosis H37Rwd clinical
isolate: S, H, R & E resistaiycobacterium Further clinical study has to be carried in satgevith MDR-TB to
justify the efficacy of the drug for clinical maregent of TB.
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