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Abstract: Background: Leprosy, an infectious disease, caused by bacteria Mycobacterium leprae and
Mycobacterium lepromatosis has been known since biblical times. The disease is associated with damage of
the skin, nerve, limbs and eyes. It has a long incubation period and children are more susceptible. Common
forms of leprosy are tuberculoid and lepromatous and a few intermediates. It 1s not very contagious and
tentative mode of transmission is respiratory droplets. The disease is widespread throughout the tropical,
subtropical and temperate regions of the world but is prevalent among the underprivileged of the third world
countries. Results: The present review deals with the literature covering the use of antileprotic plants, their
pharmacological investigations and ethnobotanical remedy of the disease. The authors have tried to bridge
between the folklore use of the herbs and their pharmacological investigations for antileprotic properties.
Conclusions: Although different antileprotic drugs are available in the market, herbs and herbal constituents
have been neglected as a possible remedy. Most of the present treatments are difficult, time consuming,
expensive and with adverse side effects. Development of drug resistance m the bacteria 1s another major
concermn worldwide. Considering the facts, herbal remedy can be an exciting aspect in the treatment of the
disease with less side effects and at a reasonable cost. The vast ethnic knowledge inherited by the local medical

practitioners can be exploited scientifically to find out novel antileprotic compounds.
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INTRODUCTION

Leprosy (Hansen’s disease) is an ancient disease
which may be associated with organ deformity and social
rejection. The causal organism 1s Mycobacterium leprae,
an aerobic and rod-shaped intracellular acid-fast
bacterium. The disease has two polar clinical forms: the
“paucibacillary” tuberculoid leprosy and disseminated
form known as the “multibacillary” or lepromatous leprosy
with other intermediate forms (Kustner et ai., 2006). If
untreated, the later form may lead to anesthesia, ulceration
and loss of distal parts of extremities (Gelber, 1994). A
series of cytokine mediated inflammatory responses are
associated with tissue damage (Yamamura et al., 1992).
There might be a possible role for interferon-gamma and
interleukin-12 in cytokine mRNA expression in leprosy
(Moraes et al., 1999). The bacterium shows metabolic
activity in cell free (Murohashi and Yoshida, 1969, 1972)
and macrophage (Veliath ef al., 1979) tissue culture. Being
an absolute parasite, it has been difficult to grow the
bacteria in vitro. Dhople-Hanks (DH) medium with
different manipulations has been used for in vitro growth

of M. leprae (Dhople, 1998, Dhople and Lamoureux,
19914, b). Lack of multiplication of the bacterium under the
cell-free condition might be due to fragile nature of the cell
wall (Nakamura, 2001 ). The mouse foot-pad technicue is
a widely used and reproducible model for cultivation of
M. leprae and to assay and quantify antimycobacterial
agents (Pattyn, 1983; Levy and Ji, 2006). Other animal
models namely congenitally athymic mice (nude mice) and
nine-banded armadillo are also used for the purpose
(Colston and Hilson, 1976; Job, 2003). A second bacterium
named Mycobacterium lepromatosis has been recently
discovered associated with Diffuse Lepromatous Leprosy
(DLL) mainly occurs in Mexico and the Caribbean
(Han et al., 2008).

CHEMOTHERAPY

The downfall of Chaulmoogra oil, the natural remedy
against leprosy during 1920s and 1930s came about
due to the introduction of  the sulfones
(Barbosa-Filho et af., 2007). Promine was introduced as
an antileprotic drug in the 1940s (Sloan, 1947). Tt was
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substituted by dapsone in 1950s (Garrett and Corcos,
1952) and due to indefinite use and antibiotic resistance
1t became useless by the 1960s. Clofazimine and rifampicin
m were popular m the 1960s and 1970s against the
disease. Multidrug therapy (MDT) combimng three drugs
were ntroduced by WHO in 1981, using any of the one
alone may develop drug resistance. Chemotherapy of
leprosy has been a popular area of research for the last
few decades (Parikh et al, 1985, Ellard, 1990,
Sansarricq, 1986; Winsley et al., 1983). Combination dirug
therapy (Terencio, 1983; Ellard, 1980) and multidrug
therapy (MDT) (Ramu, 1985; Noordeen, 1990) have been
the two modern aspects of antileprotic treatments.
Tetracyclines (minocycline), macrolides (clanthromycin),
fluoroquinolones (pefloxacin, ofloxacin and sparfloxacin),
isomazide and  thioamides  (ethionamide  and
prothionamide) have been tried as antileprotic drugs
(Van Saane and Timmerman, 1989; Waters, 1993,
Franzblau and Hastings, 1988, Gelber et al, 1991; liet al.,
1998). Some recommended multidiug therapy and
rationally based therapy to combat diug resistance and
bacterial persistence (Gelber, 1994). Drug resistance of
M. leprae has been a severe problem globally (Pattyn,
1986; Ti, 1985, Gupta and Katoch, 1999, Roche et al.,
2000). Problems of multidiug therapy and relapses have
been reported though (De Carsalade er al, 1997
Becx-Bleumink, 1992a, b). Immuno-allergic side-effects of
rifampicin (Flageul ef al., 2001 ), Dapsone Hypersensitivity
Syndrome (DHS) (Jaswal et al, 1998, Ng and
Goh, 1998, Pandey ef al., 2007, Rao and Lakshmi, 2001,
Bucaretchi et al., 2004; Alves-Rodrigues et al., 2005a, b;
Sapkota et al., 2008), red and dark skin pigmentation
and abdominal complications due to clofazimine therapy
(Ramu and Iyer, 1976, Pais et al., 2004), hepatitis due to
thicamide along with dapsone and rifampin (Cartel et al.,
1983) are the adverse effects of chem otherapy.

ANTI LEPROTIC HERBS

Chaulmoogric acid (from the seeds of the members of
Flacortiaceae family), triterpene fusidic acid (from
Fusidium  coccinewm), semi-synthetic
rifampicin  (from  Nocardia  mediterranei)
Clarithromycin (from Streptomyces ervthreus) have been
among the antimycobacterial natural products
(Barbosa-Filho et al, 2007). Plants and plant derived
natural products as antimycobacterial agents have been
reported (Newton et al, 2000, Gautam et al., 2007).
Antileprotic herbal drugs in combination with dapsone
(Asthana  er . 2001).
Tinospora cordifolia was found to one of the ingradients

macrolides
and

were evaluated al.
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against leprosy (Singh et al., 2003; Upadhyay et al.,
2010). Geranylgeraniol and geranylgeranyl acetate, the
terpenoids were found to be the potent inhibitors of the
bacterium in vitro assayed by microplate alamar blue
technique. Treatment of leprosy by Unani medicine
(Zafarullah et al., 1980) and Aywveda (Gailewad and
Gaikwad, 2010) has been reported. Usefulness of Nimbadi-
lepa in leprosy treatment was reported (Ojha, 1966).
Ayurvedic Samshodhan-karm was reported to  be
effective against leprosy (Ojha and Singh, 1967). Hepato-
protective function of Liv. 52, an indigenous drug in
lepromatous leprosy has been discussed (Nigam ef af.,
1982). Multiplication of M. leprae in mouse foot-pads was
treated with some aywrvedic preparations (Bhatia ef af.,
1984).

Chaulmoogra oil, isolated from different species of
Hydnocarpus (Flacourtiaceae) has been an age old
treatment of leprosy in India and surrounding countries
before the advent of modern chemotherapy. It was used
to cure leprosy from the late nineteenth century until the
1940z (Dos Santos et al., 2008). Origin and introduction of
chaulmoogra were discussed (Zhao, 1986). Beneficial
effects of chaulmoogra n the treatment of leprous neuritis
were reported (Schujman, 1957). Use of the o1l in the
treatment of leprosy has been reported by many authors
(Cottle, 1879, McCoy, 1942; Parascandola, 2003).
Chaulmoogra o1l  expressed from the seeds of
Gyvnocardia odorata was reported to be used mn two
specific cases of Leprosy in England (Cottle, 1879).
Antileprotic activity of a hydrogenated chaulmoogra oil
derivative was recorded (Gate, 1952). Spaced injections of
diaminodiphenylsulfone m ethyl chaulmoograte were
given in the treatment of leprosy (Laviron ef al., 1954). To
treat leprosy, thioacetazone was injected weekly in
chaulmoogra suspensions (Laviron et al, 1957)
Chaulmoogra, extracted from Hydnocarpus seeds in
Hawaii is a traditional medicine against leprosy
(Norton, 1998). Fatty acid configuration in the activity of
chaulmoogra m leprosy was reported (Jardin, 1953;
Sengupta ef al., 1973). Sodium salts of chaulmoogra oil,
hydnocarpic and chaulmoogric acids were found to be
effective in Mycobacterium leprae infected mouse
footpad when adminmistered mtraperitoneally and
subcutaneously 3 times per week. Dihydrochaulmoogric
acid was also effective but palmitic acid was not
(Levy, 1975). Hydnocarpus oil has been employed in
wound healing m male Wistar rats based on its leprotic
wound healing claims (Oommen et af, 1999).
5'-methoxyhydnocarpin, a multidrug pump inhibitor,
previously reported from chaulmoogra oil potentiates
antimicrobial action of berberine (Stermitz et ai., 2000).

Carpotroche brasiliensis, a native Brazilian tree
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belonging to the family Flacowtiaceae contains
cyclopentenyl fatty acids (hydnocarpic, chaulmoogric and
gorlic acids) found in the well known chaulmoogra o1l
prepared  from the Hydnocarpus seeds (Cole and
Cardoso, 1938; Lima et al., 2005; Oliveira et al., 2009).
These are potent antimycobacterial compounds
(Jacobsen ef al., 1973; Levy, 1975).

Centella asiatica contains Asiaticoside, a glucoside
(Das and Mallick, 1991). The compound has been
therapeutically used in the healing of leprosy
(Bailey, 1945; Boiteau ef al, 1949, Boiteau and
Ratsimamanga, 1956, Viala et al., 1977). The waxy
covering of Bacillus leproe was dissolved by the active
principle resulted into destruction of the causal organism
(Bailey, 1945). Liposomal delivered asiaticoside had better
Mycobacterial — property against M. leprae and
M. tuberculosis than that of free asiaticoside. Liposomes
containing asiaticoside and corchorusin D showed equal
or more activity when compared to liposomal asiaticoside
alone (Medda et al., 1995). The plant commonly known as
"Mandukaparni” in India is reported to be used in the
treatment of leprosy (Chaudhuri and Ghosh, 1977,
Chaudhuri et al., 1978, 1979). C. asiatica powder was
mvestigated against M. fuberculosis also (Herbert ef al.,
1994). Wound healing activity of C. asiatica has been
reported by Sunilkumar and Shivakumar (1998) and
Shetty et al. (2006).

A variety of sarsaparilla has been tried m leprosy
treatment (Rollier et al, 1951). A Combination of red
sarsaparilla and 4,4'-diaminodiphenylsulfone (DDS) was
tried in the treatment of lepromatous leprosy
(Rollier, 1957).The same was treated by a combination of
DDS and sarsaparilla (Swrilax ornata) (Rollier, 1959). The
saponosides of two sarsaparilla plants (Smilax ornata
and Smilax japicanga) have been reported to be used
against leprosy (Paris et al., 1952). Leprosy treatment by
Smilax ornata has been reported (Rollier, 1951).

Achyranthes aspera (Apamarga) is being reported to
be used in leprosy (Tripathu ef al, 1963). Preliminary
observations of using the plant in leprosy menagement
were recorded (Ojha et al., 1966). The plant has been used
in the treatment of lepromatous leprosy (Ojha and
Singh, 1968).

Alectra parasitica var. chitrakutensis has been
reported in the treatment of leprosy in Bihar, India
(Ghosh and Chakraborty, 1964; Prasad, 1964). Adcacia
catechu (Khadira) was evaluated clinically in the
treatment of lepromatous leprosy (Ojha et al, 1969).
Semecarpus anacardium was found to be therapeutically
active against leprosy (Murty, 1974). Flowers of
Ochrocarpus longifolia (Nagkesar), used agamst leprosy
were chemically mvestigated and Nuclear Magnetic
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Resonance (NMR) data has bheen produced
(Khan et al., 1978). Albizzia lebbeck and Leucaena
glauca seed o1l were reported to be effective against
leprosy in human (Miralles and Pares, 1980). In the
antileprotic treatment of mouse foot-pads, extract from
Hemtidesmus Indicus had produced encouraging results
(Gupta, 1981). A novel 4-phenyl coumarm glycoside
1solated from Dalbergia latifolia seeds was reported as
a  potential antileprotic  agent (Saxena, 1993).
Melia azedarach has also been wed in leprosy control
(Kataria, 1994). Calotropis procera, another medicinal
plant has been a popular use in the treatment of leprosy
(Behl and Luthra, 2002). Kigelia africana is being used
against leprosy as an alternative medicine especially in
developing nations (Gabriel and Olubunmai, 2009).

Fifteen Rwandese medicinal plants prescribed by
traditional healers were tested for antimycobacterial
activities of which the leaves of Bidens pilosa, roots of
Pentas longiflora and leaves of Tetradenia riparia have
been effective (Van Puyvelde ef af., 1994). Forty five plant
species have been selected on the basis of traditional
reports against TB and/or leprosy and the plant species
were assayed in vifro for antimycobacterial activities
using M. aurum and M. smegmatis, two model
species of Mycobacteria. Psoralea  corylifolia and
Sanguinaria canadensis were found to be significantly
active  agamnst M. awrwm  Chelerythrine,
benzophenanthridme  alkaloid from  the roots
S. canadensis was the most effective against M. aurum
and M. smegmatis. These data supported their ethnic
antileprotic use (Newton et al., 2002). Ficus citrifolia and
Pisonia boringuena from the flora of Puerto Rico had
shown activity against Mycobacteria, M. fuberculosis
(Antoun ef al., 2001). Certain Peruvial plants were also
assayed against the same (Graham et ol., 2003).

a

TRADITIONAL MEDICINE
Antileprotic use of ethnobotamcals has been
compiled (Gupta et al., 2010). Some antileprotic plants of
ethnomedicinal importance have been reported from
Northeast India (Begum and Nath, 2000). The potential of
South African plants agamst Mycobacterium mfections
has been tested (McGaw ef al., 2008, Mmushi ef al.,
2010). The genus Symplocos is used as antileprotic in
traditional medicine (Badoni et al., 2010). The seeds of
Melilotus indica are antileprotic (Yadava and Jamn, 2005).
Datura metel (Dey and De, 2010), Calotropis gigantea
(Rahmatullah et al, 2010), Calotropis procera, Acacia
catechu (Singh et al, 2010), Melia azedarach (Malla and
Chhetri, 2009), Anagallis arvensis, Cyperus rotundus
(Panhwar and Abro, 2007), Achyranthes aspera
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(Qureshi and Bhatti, 2009), Centella asiatica
(Guleria and Vasishth, 2009; Pant and Samant, 2010),
Coix gigantea, Artemisia dubia (Anisuzzaman et al.,
2007). Bidens pilosa (Pant and Samant, 2010) etc. are
among the other antileprotic herbs reported by the
different ethmic groups indicating a strong correlation
between pharmacology and ethnobotany of the medicinal
herbs as possible antileprotic remedy.

CONCLUSION

The present treatment of leprosy 1s difficult, time
consuming, expensive and with adverse side effects
(Kustner et al., 2006). The emergence of drug-resistant
bacteria and relapses are common concerns associated
with the disease. To overcome the problems, some
alternative treatment may be encouraged backed by
pharmacological evidences and clinical trials. The herbs
could be an exciting alternative. Traditional knowledge of
the ethnic people can be exploited mn order to achieve a
natural remedy against the disease associated with
trauma, social rejection and 1solation. Although, herbs are
no longer in use in the modern therapy of leprosy, some
authors have been doubtful regarding the rejection of
herbal treatment of the disease (Van Saane and
Tinmerman, 1989). Positive ethnopharmacological
correlation with the traditional knowledge may have some
answers 1n store.

REFERENCES

Alves-Rodrigues, EN., L .C. Ribewro, M.D. Silva,
A Talauchi, O.C. Rabel-Filho, D. Martini-Filho and
C.IF. Fontes, 2005a. Renal hypersensitivity vasculitis
assoclated with dapsone. Am. J. Kidney Dis.,
46: 51-53.

Alves-Rodrigues, EN., L.C. Ribeiro, M.D. Silva,
A, Takiuchi and C.J. Fontes, 2005b. Dapsone
syndrome with acute renal failure during leprosy
treatment: Case report. Braz. J. Infect. Dis., 9: 84-86.

Anisuzzaman, M., AHMM. Rahman, M. Harun-Or-
Rashid, A.T.M. Naderuzzaman and A K.M.R. Islam,
2007. An ethnobotanical study of madhupur, Tangail.
I. Applied Sci. Res,, 3: 519-530.

Antoun, MD., Z. Ramos, J. Vazques, 1. Oquendo,
3.R. Proctor, L. Gerena and S.G. Franzblau, 2001.
Evaluation of the flora of Puerto Rico for in vitro
antiplasmodial and antimycobacterial
Phytother. Res., 15: 638-642.

Asthana, J.G., S. Jain, A. Mishra and M.S. Vyaykanth,
2001. Evaluation of antileprotic herbal drug
combinations and their combination with Dapsone.
Indian Drugs, 38: 82-86.

activities.

294

Badoni, R., D.K. Semwal, S.K. Kothiyal and U. Rawat,
2010. Chemical constituents and biological
applications of the genus Symplocos. J. Asian Nat.
Prod. Res., 12: 1069-1080.

Bailey, E., 1945 Treatment
155: 601-601.

Barbosa-Filho, TM., F.A. Nascimento Jr., A.C. de
Andrade Tomaz, P.F. de Athayde-Filho and M.S. da
Silva et al., 2007. Natural products with antileprotic
activity. Braz. J. Pharma., 17: 141-148.

Becx-Bleumink, M., 1992a. Relapses among leprosy
patients treated with multidiug therapy: Experience in
the leprosy control program of the All Africa Leprosy
and Rehabilitation Training Center (ALERT) in
Ethiopia; practical difficulties with diagnosing
relapses: Operational procedures and criteria for
diaghosing relapses. Int. J. Lepr. Mycobact. Dis.,
60: 421-435.

Becx-Bleumink, M., 1992b. Relapses in leprosy patients
after release from dapsone monotherapy; experience
i the leprosy control program of the all Africa
Leprosy and Rehabilitation Traimng Center (ALERT)
in Ethiopia. Int. J. Lepr. Mycobact. Dis., 60: 161-172.

Begum, D. and S.C. Nath, 2000. Ethnobotanical review of
medicinal plants used for skin diseases and related
problems in Northeastern India. J. Herbs, Spices
Med. Plants, 7: 55-93.

Behl, PN. and A. Luthra, 2002. Bullous eruption with
calotropis procera: A medicinal plant used in India.
Indian J. Dermatol. Venereol. Leprol., 68: 150-151.

Bhatia, V.N., B. Dinda, S. Balakrishnan and R.G. Roy, 1984.
Effects of certain ayurvedic preparations on the
multiplication of A. leprae m mouse foot-pads.
Indian I. Lepr., 56: 970-971.

Boiteau, P. and A R. Ratsimamanga, 1956. Asiaticoside
extracted from Centella asiatica, it’s therapeutic
uses in healing of experimental refractory wounds,

of leprosy. Nature,

leprosy, skin tuberculosis and lupus. Therapie,
11:125-149.

Boiteau, P., A. Buzas, E. Lederer and J. Polonsky, 1949.
Derivatives of Centella asiatica wsed against
leprosy. Nature, 163: 258-260.

Bucaretchi, F., D.C. Vicente, R.M. Pereira and
AT. Tresoldi, 2004. Dapsone hypersensitivity
syndrome m an adolescent during treatment during
of leprosy. Rev. Inst Med. Trop. Sac Paulo,
46: 331-334.

Cartel, I.1.., T. Millan, C.C. Guelpa-Lauras and . H. Grosset,
1983. Hepatitis in leprosy patients treated by a daily
combination of dapsone, rifampin and a thicamide.
Int T. Lepr. Mycobac.t Dis., 51: 461-465.

Chaudhur, S. and S. Ghosh, 1977. Mandukaparni in the
treatment of leprosy. Bull. Calcutta School Trop.
Med., 22: 4-5.



Pharmacologia 3 (8): 291-298, 2012

Chaudhuri, 8., S. Ghosh, T. Chakraborty, S. Kundu and
S.K. Hazra, 1978. Use of a commeoen indian herb
Mandukaparni in the treatment of leprosy. J. Indian
Med. Ass., 70: 177-180.

Chaudhuri, 8., S. Ghosh, T. Chakraborty, S. Kundu and
SK. Hazra, 1979. Use of a common Indian herb
Mandukaparni in the treatment of leprosy. A
preliminary report. Lepr. India, 51: 106-111.

Cole, HI. and H.T. Cardoso, 1938. Analysis of
chaulmoogra oils. 1. Carpotroche brasiliensis
(Sapucainha) oil. I. Am. Chem. Soc., 60: 614-617.

Colston, M.J. and G.R.F. Hilson, 1976. Growth of

Mycobacterium leprae and M. marinum in
congenitally athymic  (nude) mice. Nature,
262 399-401.

Cottle, W., 1879. Chaulmoogra oil in leprosy. Br. Med. T,
1: 968-969.

Das, A. and R. Mallick, 1991. Correlation between
genomic diversity and asiaticoside content in
Centella asiatica (L..) Urban. Bot. Bull. Acad. Sin,
32:1-8.

De Carsalade, G.Y., D. Wallach, E. Spindler, I. Pennec,
F. Cottenot and B. Flageul, 1997. Daily multidrug
therapy for leprosy: Results of a fowrteen-year
experience. Int. I. Lepr. Mycobact. Dis., 65: 37-44.

Dey, A. and I.N. De, 2010. A swvey of ethnomedicinal
plants used by the tribals of ajoydha hill region,
purulia district, India. Am. Furasian J. Sustain. Agric.,
4: 280-290.

Dhople, AM. and L.C. Lamowreux, 1991a. Factors
influencing the in vitro growth of Mycobacterium
leprae: Effect of sulthydiyl compounds. Microbiol.
Immunol., 35: 209-213.

Dhople, AM. and L.C. Lamoureux, 1991b. Factors
influencing the irn  vifro  growth of
Mycobacterium leprae: Effect of oxygen. Microbiol.
Immunol., 35: 507-514.

Dhople, AM., 1998. Factors influencing the in vitro
growth of Mycobacterium leprae: Effect of inoculum.
Microbios, 94: 103-112.

Dos Santos, F.S., L.P. De Souza and A.C. Siani, 2008.
Chaulmoogra oil as scientific knowledge: The
construction of a treatment for leprosy. Hist. Cienc.
Saude. Manguinhos, 15: 29-47.

Ellard, G.A., 1980. Combined treatment for lepromatous
leprosy. Lepr. Rev., 51: 199-205.

Ellard, G.A., 1990. The chemotherapy of leprosy. Part 1.
Int. I. Lepr. Mycobact. Dis., 58 704-716.

Flageul, B., L. Wagner and F. Cottenot, 2001.
Immuno-allergic accidents with rifamipcin. Acta
Leprol., 12: 71-78.

Franzblau, S.G. and R.C. Hastings, 1988. In vitro and
in  wive activities of macrolides against
Mycobacterium  leprae.  Antimicrob.  Agents
Chemother., 32: 1758-1762.

295

Gabriel, O.A. and A. Olubunmi, 2009. Comprehensive
scientific demystification of Kigelia africana: A
review. Afr. I. Pure Applied Chem., 3: 158-164.

Gailowad, 5. and P.Y. Gaikwad, 2010. Effect of Aywrvedic
treatment on trophic ulcers of leprosy: A comparative
clinical trial. Aryavaidyan, 23: 139-143.

Garrett, A.S. and M.G. Corcos, 1952. Dapsone treatment of
leprosy. Lepr. Rev., 23: 106-108.

Gate, I, 1952, Trial treatment of leprosy with a
hydrogenated chaulmoogra oil derivative of DDS; its
advantages from the double pomt of wview of
tolerance and of antileprotic activity. Bull. Acad. Natl.
Med., 136: 8-10.

Gautam, R., A. Saklani and S.M. Tachak, 2007. Indian
medicinal plants as a source of antimycobacterial
agents. J. Ethnopharmacol., 110: 200-234.

Gelber, RH,, P. Siu, M. Tsang and L.P. Murray, 1991.
Activities of various macrolide antibiotics against
Mycobacteritim leprae infection in mice. Antimicrob.
Agents Chemother., 35: 760-763.

Gelber, R.H., 1994, Chemotherapy of lepromatous leprosy:
Recent developments and prospects for the future.
Eur. J. Clin. Microbiol. Infect. Dis., 13: 942-952.

Ghosh, S. and B.K. Chakraborty, 1964. Alectra parasitica
A. Rich. var chitrakutensis in the treatment of
leprosy. Bull. Calcutta School Trop. Med.,
12: 179-180.

Graham, .G., S1.. Pendland, I.1.. Prause, I. H. Danzinger,
I.S. Vigo, F. Cabieses and N.R. Farnsworth, 2003.
Antimycobacterial evaluation of Peruvian plants.
Phytomedicine, 10: 528-535.

Gulenia, V. and A. Vasishth, 2009. Ethnobotanical uses of
wild medicinal plants by Guddi and Gujjar Ethnobot.
Leaflets, 13: 1158-1167.

Gupta, A., AK. Mishra, P. Bansal, 3. Kumar and
R. Sannd et al, 2010. Antileprotic potential of
ethnomedicinal herbs-A review. Drug Invention
Today, 2: 191-193.

Gupta, P.N., 1981. Antileprotic action of an extract from
Anantamul. (Hemidesmus indicus R. Br.), Lepr. India,
53:354-359.

Gupta, U.D. and V.M. Katoch, 1999. Drug resistance in
leprosy: Lessons from past and future perspective.
Indian I. Lepr., 71: 451-463.

Han, X.Y., YH. Seo, K.C. Sizer, T. Schoberle and
G.8. May et al., 2008. A new Mycobacterium species
causing diffuse lepromatous leprosy. Am. J. Clin.
Pathol., 130: 856-864.

Herbert, D., CN. Paramasivan, R. Prabhakar and
G. Swammathan, 1994. In vifro experiments with
Centella asiatica: Investigation to elucidate the
effect of an Indigenously prepared powder of this
plant on the acid-fastness and wviability
of M. tuberculosis. Indian I. Lepr., 66: 65-68.



Pharmacologia 3 (8): 291-298, 2012

Jacobsen, P.I., H. Ng and L. Levy, 1973. The
susceptibility of Mycobacteria to hydnocarpic acid.
Am. Rev. Respir. Dis., 107: 1022-1029.

Jardin, C., 1953. Spatial configuration of fatty acids in the
activity of chaulmoogra in leprosy; preliminary
communication. Med. Trop. (Mars), 13: 351-354.

Jaswal, R., G.P. Thami and A.J. Kanwar, 1998. Dapsone
syndrome: An mcomplete form. Indian J. Lepr.,
70: 229-230.

I, BH, 1985. Drug resistance mn leprosy: A review. Lepr.
Rev., 56: 265-278.

5, B, S. Sow, E. Perami, C. Lienhardt, V. Diderot and
I. Grosset, 1998. Bactericidal activity of a single-dose
combination of ofloxacin plus minecycline, with or
without rifampin, against Mycobacterium leprae mn
mice and i lepromatous patients. Antimicrob.
Agents Chemother., 42: 1115-1120.

Job, C.K., 2003. Nine-banded armadillo and leprosy
research. Indian J. Pathol. Microbiol., 46: 541-550.

Kataria, H.C., 1994, Medicinal plant Melia azedarach
used 1 leprosy control. Orient J. Chem., 10: 178-180.

Khan, M.S.Y., I. Kumar, N. U. Khan and M. Ilyas, 1978.
Chemical investigation of Indian medicinal plants
used for leprosy. I. Constituents of the flowers of
Ochrocarpus  longifolia Benth. and Hook. f.
(Guttiferae). Curr. Sci., 47: 414-415.

Kustner, EC., M.P. Cruz, CP. Dansis, HV. Iglesias,
MER. de Rivera Campillo, J.L. Lopez, 2006.
Lepromatous leprosy: A review and case report.
Med. Oral Patol. Oral Cir. Bucal., 11: E474-E479.

Laviron, P., L. Lauret and G. Jardin, 1954. Results after
three years of treatment of leprosy by spaced
iyjections  of diammmodiphenylsulfone m  ethyl
chaulmoograte. Med. Trop. (Mars), 14: 68-71.

Laviron, P., L. Lauret, P. Kerbastard, C. Jardin and
R. Pfister, 1957. Weekly injection of thioacetazone in
chaulmoogra suspensions in the treatment of
leprosy. Med. Trop. (Mars), 17: 809-814.

Levy, L., 1975. The activity of chaulmoogra acids against
Mycobacterium leprae. Am. Rev. Respir. Dis.,
111: 703-705.

Levy, L. and B. Ti, 2006. The mouse foot-pad technicue for
cultivation of Mycobacterium leprae. Lepr. Rev.,
77 5-24.

Lima, J.A., A.S. Oliveira, A L. de Miranda, C.M. Rezende
and A.C. Pmto, 2005 Anti-inflammatory and
antinociceptive activities of an acid fraction of the
seeds of Carpotroche  brasiliensis  (Raddi)
(Flacourtiaceae). Praz. Med. Biol. Res.,
38 1095-1103,

Malla, B. and R.B. Chhetri, 2009. Indigenous knowledge
on ethnobotanical plants of Kavrepalanchowk
district. Kathmandu Univ. I. Seci Eng. Technol.,
5:96-109.

T.

296

McCoy, G.W., 1942, Chaulmoogra oil in the treatment of
leprosy. Pub. Health Rep., 57: 1727-1733.
McGaw, L.J., N. Lall, I.T. Meyer, I.N. Eloff, 2008. The

potential of South African plants agamst
Myecobacterium infections. J. FEthnopharmacol.,
119: 482-500.

Medda, S., N. Das, S.B. Mahato, P.R. Mahadevan and
MK. Basu, 1995 Glycoside-bearing liposomal
delivery systems against macrophage-associated
disorders 1nvolving AMycebacterium leprae and
Mycobacterium tuberculosis. Indian I. Biochem.
Biophys., 32: 147-151.

Miralles, I. and Y. Pares, 1980. Fatty acid composition of
some oils from Senegalese seeds. Rev. Francaise
Corps Gras, 27: 393-396.

Mmushi, T.J., P. Masoko, L K. Mdee, M.P. Mokgotho,
L.I. Mampuu and R.I. Howard, 2010.
Antimycobacterial evaluation of fifteen medicinal
plants in South Africa. Afr. J. Tradit. Complement
Altern. Med., 7: 34-39.

Moraes, M.O., EN. Sarno, A.S. Almeida, B.C. Saraiva,
J.A. Nery, R.C. Martins and E.P. Sampaio, 1999.
Cytokine mRNA Expression in Leprosy: a Possible
Role for Interferon-g and Interleukin-12 m Reactions
(RR and ENL). Scand. J. Immunol., 50: 541-549.

Murchashi, T. and K. Yoshida, 1969. Cultivation of
Mycobacteritm leprae using cell-free, semi-synthetic
soft agar media. 1. Imtial attempt to cultivate the
organism from leprous nodules. Nippon Saikingaku
Zasshi, 24: 202-211.

Murohashi, T. and K. Yoshida, 1972. An attempt to
culture Mycobacterium leprae 1n  cell-free,
semisynthetic, soft agar media. Bull. World Health
Organ., 47: 195-210.

Murty, GK., 1974 toxicity  study of
Semecarpus anacardivm Linn. . Indian J. Exp. Biol,,
12: 444-446.

Nakamura, M., 2001. Reasons why Mycobacterium leprae
cells do not multiply under the cell-free condition.
Nihon Hansenbyo Gakkai Zasshi, 70: 127-133.

Newton, S.M., C. Lau and C.W. Wright, 2000. A review of
antimycobacterial natural products. Phytother. Res.,
14: 303-322.

Newton, SM., C. Lau, S.3. Gurcha, G.S. Besra and
C.W. Wright, 2002, The evaluation of forty-three
plant species for in vitre antimycobacternal activities
Isolation of active constituents from Fsoralea
corylifolia Sanguinaria I.
Ethnopharmacol., 79: 57-67.

Ng, P.P. and CL. Goh, 1998. Sparing of tuberculoid
leprosy patch m a patent with dapsone
hypersensitivity syndrome. . Am. Acad Dermatol.,
39: 646-648.

Clinical

canadensis.



Pharmacologia 3 (8): 291-298, 2012

Nigam, P., 5.G. Dayal, R.D. Mukhija, BM. Goyal and
LD. Joshi, 1982, Hepato-protective role of
indigenous drug Liv-52 in lepromatous leprosy.
Hansenol. Int., 7: 36-44.

Noordeen, S.K., 1990, Multidrug therapy (MDT) and
leprosy control. Indian I. Lepr., 62: 448-458.

Norton, S.A., 1998, Herbal medicimes in Hawaii from
tradition to convention. Hawaii Med. J., 57: 382-386.

Ojha, D., 1966. Nimbadi-lepa in the treatment of leprosy:
A prelimmary report. Indian J. Med. Sci., 20: 217-221.

Ojha, D., SN. Tripathi and G. Singh, 1966. Role of an
indigenous  drug  (Achyranthes aspera) 1 the
management of reactions in leprosy: Preliminary
observations. Lepr. Rev., 37: 115-120.

Ojha, D. and G. Singh, 1967. The role of Ayurvedic
samshodhan-karm in the treatment of leprosy. Lepr.
Rev., 38: 57-61.

Ojha, D. and G. Singh, 1968.  Apamarga
(Achyranthes aspera) in the treatment of lepromatous
leprosy. Lepr. Rev., 39: 23-30.

Ojha, D., G. Singh and Y N. Upadhyaya, 1969. Clinical
evaluation of dcacia catechu Willd. (khadira) in the
treatment of lepromatous leprosy. Int. I. Lepr.
Mycobact. Dis., 37: 302-307.

Oliveira, A.S., J.A. Lima, C. M. Rezende and A.C. Pinto,
2009. Cyclopentenyl acids from sapucainha oil
(Carpotroche brasiliensis Endl, Flacourtiaceae): The
first antileprotic used m Brazil. Quimica Nova,
32:139-145.

Oommen, 3.T., M. Racand C.V. Raju, 1999. Effect of o1l of
hydnocarpus on wound healing. Int. J. TLepr.
Mycobact. Dis., 67: 154-158.

Pais, A. V., S. Pereira, I. Garg, . Stephen, M. Antony and
Y K. Inchara, 2004. Intra-abdominal, crystal-storing
histioeytosis due to clofazimine in a patient with
lepromatous leprosy and concurrent carcinoma of the
colon. Lepr. Rev., 75: 171-176.

Pandey, B., K. Shrestha, I. Lewis, R A. Hawksworth and
S.IL. Walker, 2007. Mortality due to dapsone
hypersensitivity syndrome complicating multi-drug
therapy for leprosy in Nepal. Trop. Doct., 37: 162-163.

Panhwar, A.Q. and H. Abro, 2007. Ethnobotanical studies
of Mahal Kohistan (Khirthar National Park). Pak. T.
Bot., 39: 2301-2315.

Pant, S. and S.5. Samant, 2010. Ethnobotanical
observations m the Momoula Reserve Forest of
Kumaun, West Himalaya, India. Ethnobot. Teaflets,
14:193-217.

Parascandola, T, 2003. Chaulmoogra oil and the treatment
of leprosy. Pharm. Hist., 45: 47-57.

Parikh, DA, TK. Mamar, A.C. Parikh and R. Ganapati,
1985. Recent trends in chemotherapy of leprosy. T.
Assoc. Phys. India, 33: 593-595.

297

Paris, R., M. Vaillant and M. Benard, 1952. The
saponosides of  two  sarsaparilla  plants
(Smilax ornata Lem. and Smilax japicanga Griseb.)
used against leprosy. Ann. Pharm Fr., 10: 328-335.

Pattyn, S.R., 1983. Mouse foot pad technique for
evaluation of dirug resistance of M. leprae and other
laboratory techniques to be used in leprosy control
programmes. Acta Leprol., 1: 29-32.

Pattyn, S.R., 1986. Drug resistance
Mycobacterivum leprae. Acta Leprol., 4: 279-287.

Prasad, BN., 1964. Alecira parasitica A. Rich. var.
chitrakutensis Rau: An indigenous drug in the
treatment of leprosy i Bihar-A preliminary
observation. Leprosy Rev., 33: 207-209.

Qureshi, R. and G.R. Bhatti, 2009. Folklore uses of
amaranthaceae family from Nara desert, Pakistan. Pak.
J. Bot., 41: 1565-1572.

Rahmatullah, M., R. JTahan, M.A. Khatun, F.I. Jahan and
AXK. Azad et al., 2010. A pharmacological evaluation
of medicmal plants used by folk medicinal
practitioners of Station Pwbo Para Village of
Jamalpuwr Sadar Upazila in Jamalpur district,
Bangladesh. Am.-Eurasian I Sustain. Agric.,
4:170-195.

Ramu, G. and G.G. Tyer, 1976. Side effects of clofazimine
therapy. Lepr. India, 48: 722-731.

Ramu, G., 1985. Multi-drug therapy of leprosy. Indian T.
Lepr., 57: 465-582.

Rao, PN. and T.S. Lakshmi, 2001. Increase in the
incidence of dapsone hypersensitivity syndrome: An
appraisal. Lepr. Rev., 72: 57-62.

Roche, P.W., K.D. Neupane, 3.5. Failbus and C.R. Butlin,
2000. Dapsone drug resistance in the MDT era. Int. T.
Lepr. Mycobact. Dis., 68: 323-325.

Rollier, R., 1951. Treatment of leprosy by a Smilax
species. Maroc. Med., 30: 776-780.

Rollier, R., Nowy, Weisgerber and Mauwry, 1951.
Attempted treatment of leprosy with a variety of
sarsaparilla. Maroc. Med., 30: 776-780.

Rollier, R., 1957. Combination of red sarsaparilla and 4,4-
diammodiphenylsulfone mn therapy of lepromatous
leprosy:  Study of 73 cases. Maroc. Med.,
36:1106-1128.

Rollier, R., 1959. Treatment of lepromatous leprosy by a
combination of DD and sarsaparilla (Smilax ornata).
Int. J. Lepr., 27: 328-340.

Sansarricq, H., 1986, Antibacterial chemotherapy in
leprosy: Principles, objectives and recommendations.
Acta Leprol., 4 355-362.

Sapkota, B.R., K. Shrestha, B. Pandey and S.L.. Walker,
2008. A retrospective study of the effect of modified
multi-drug  therapy in Nepali leprosy patients
following the development of adverse effects due to
dapsone. Lepr. Rev., 79: 425-428.

of



Pharmacologia 3 (8): 291-298, 2012

Saxena, VK., 1993. Novel 4-phenyl coumarin glycoside: A
potential antileprotic dirug from Dalbergia latifolia
seeds. I Inst. Chem., 65: 161-162.

Schujmarn, S., 1957. Beneficial effects of chaulmoogra in
leprous neuritis. Int. I. Lepr., 25: 356-364.

Sengupta, A., JK. Gupta, . Dutta and A. Ghosh, 1973.
The component fatty acids of chaulmoogra oil. J. Sci.
Food Agric., 24: 669-674.

Shetty, B.S., S.1.. Udupa, A.L. Udupa and S.N. Somayaji,
2006. Effect of Centella asiatica 1. (Umbelliferae) on
normal and dexamethasone-suppressed wound
healing in Wistar Albino rats. Int. J. Low Extrem.
Wounds, 5: 137-143.

Singh, PX., V. Kumar, R K. Tiwari, A. Sharma, C.V. Rao
and R.H. Sinhg, 2010. Medico-ethnobotany of
chatara block of district sonebhadra, Uttar Pradesh,
India. Adv. Biol. Res., 4: 65-80.

Singh, 8.5., S.C. Pandey, S. Shrivastava, V.5 Gupta and
B. Palio, 2003. Chemistry and medicinal properties of
Tinospora cordifolia (Guduchi). Ind. I. Pharmacol,,
35:83-91.

Sloan, N.R., 1947. Promin and other sulfones in leprosy:
Prelimmary report. Hawaii Med. T, 7. 19-22.

Stermitz FR., P. Lorenz, JN. Tawara, L.A. Zenewicz and
K. Lewis, 2000. Synergy in a medicinal plant:
Antimicrobial action of berberine potentiated by 5-
methoxyhydnocarpin, a multidrug pump mhibitor.
Proc. Natl. Acad. Sci., USA, 97: 1433-1437.

Sunilkumar, P.S. and H.G. Shivakumar, 1998. Evaluation of
topical of aqueous of
Centella asiatica on open wounds n rats. Indian I.
Exp. Biol, 36: 569-572.

Terencio, A.J., 1983. Combination drug therapy in leprosy.
Acta Leprol., 1: 143-150.

Tripathi, SN., G.N. Chaturvedi and G.P. Dube, 1963. Effect
of Achyranthes aspera in the treatment of leprosy.
I. Med. Sci. (BHU), 4: 103-112.

Upadhyay, A XK., K. Kumar, A. Kumar and H.S. Mishra,
2010. Tinospora cordifolia (Willd.) Hook. f and
Thoms. (Guduchi) - validation of the Ayurvedic
pharmacology through experimental and clinical
studies. Int. . AywrvedaRes., 1: 112-121.

formulations extract

298

Van Puyvelde, 1.., 1.D. Ntawukilivayo, F.Portaels and
E. Hakizamungu, 1994. In vitro inhibition of
mycobacteria by Rwandese medicinal plants.
Phytother. Res., 8: 65-69.

Van Saane, P. and H. Timmerman, 1 989. Pharmacochemical
aspects of leprosy. Recent developments and
prospects for new drugs. Pharm. Weekbl. Sci., 11: 3-8.

Velath, AJ, BM Bedi and M. Balasubrahmanyan,
1979.  Behaviour of macrophages to
Myecobacterium leprae. A tissue culture study. Lepr.
India, 51: 33-35.

Viala, A, JP. Cano, A. Durand, R. Paulin and
F. Roux et al, 1977, Animal study of the
transcutaneous movement of the tritium-labelled
active principles of Centella asiatica L. extract after
admimstration m impregnated gauze or unguemnt.
Therapie, 32: 573-583.

Waters, M.F., 1993, Chemotherapy of leprosy: Current
status and future prospects. Trans. R. Soc. Trop.
Med. Hyg., 87: 500-503.

Winsley, B.E., A.C. McDougall and K.E. Brown, 1983.
Chemotherapy of leprosy bubble or calendar packs
for the admimstration of rifampin, dapsone,
clofazimine, or prothionamide/ethionamide. Int. T.
Lepr. Mycobact. Dis., 51: 592-594.

Yadava, RN. and S. Jain, 2005. A new bioactive flavone
glycoside from the seeds of Melilotus indica All T.
Asian Nat. Prod. Res., 7: 595-599.

Yamamura, M., X H. Wang, J.D. Ohmen, K. Uyemma,
T.H. Rea, BR. Bloom and R.I.. Modlin, 1992. Cytokine
pattemns of immunologically mediated tissue damage.
J. Immunol., 149: 1470-1475.

Zafarullah, M., H. Bano and S.B. Vohora, 1980. Juzam
(leprosy) and its treatment 1n Unami medicine. Am. J.
Chin. Med., 8 370-384.

Zhao, S'W._, 1986. Origin and introduction of chaulmoogra
(4 species of medicinal Hydnocarpus). Zhong Yao
Tong Bao, 11: 7-10.



	291-298_Page_1
	291-298_Page_2
	291-298_Page_3
	291-298_Page_4
	291-298_Page_5
	291-298_Page_6
	291-298_Page_7
	291-298_Page_8

