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Introduction
                           The protozoan parasites of the genus Leishmania are the causative agents of a group of diseases called leishmaniasis, endemic in more than 88 countries and affecting 12 million people Worldwide. Depending upon the species it causes different types of clinical manifestation from cutaneous leishmaniasis (CL), mucocutaneous leishmaniasis (MCL) to potentially fatal visceral leishmaniasis (VL) or Kala-azar (KA).  L. tropica, L.major, L. mexicana are the causative agents for CL and L. braziliensis is responsible for MCL. Parasites of Leishmania donovani complex cause KA, a symptomatic infection of the liver, spleen and bone marrow [Bora, 1999]. In India, KA is endemic in Eastern parts of the country particularly in the state of Bihar, Eastern U.P. and parts of West Bengal. About 5 -15% cases cured of KA develop post kala-azar dermal leishmaniasis (PKDL), an unusual dermatosis, producing gross cutaneous lesions in the form of hypopigmented macules, erythema and nodules. The PKDL seen in Indian sub-continent is a unique example of adaptability of the parasite to the host in the absence of a zoonotic reservoir [Thakur & Kumar, 1992].

                   CL is a complex disease with a wide spectrum of clinical manifestations varying from a spontaneous healing lesion to chronic and mutilating cutaneous and rarely achronic diffuse cutaneous disease [Dogra et al., 1990]. It remains a major public health problem in many parts of the world, especially in tropical and sub-tropical countries. There are about 1.5 million new cases of CL each year of which over 90% occur in Afghanistan, Algeria, Iran, Iraq, Saudi Arabia, Syria, Brazil and Peru [Hepburn, 2003]. These figures are expected to rise because of global warming and changes in human ecology. CL is highly neglected and it is generally agreed that our knowledge of the incidence, prevalence and socio-economic impact of CL was limited. In India, CL is reported in Bikaner and Hanumangarh district of Rajasthan, India [Srivastava et al., 1987]. Nowadays, CL is widespread and still poses considerable problems of public health. The study of CL is all the more difficult since it presents a broad epidemiological and clinical diversity and the classification and evolutionary genetics of causative agents of CL still need much refinement. However, there is evidence that disease severity varies considerably; in some individuals lesions caused by infection with L. tropica are not curable. Similarly, New World CL caused by the L. braziliensis complex can lead to metastasis to the mucosal membranes resulting in severe facial disfigurement [Bosque et al., 2000]. 

                 Clinical diagnosis of CL is sometimes difficult because occasionally it resembles other skin diseases such as leprosy, lupus vulgaris, wart, simple ulcer etc., therefore, diagnosis of the disease requires the identification of the strain, especially in cutaneous forms of the disease, whose clinical characterization do not allow clinician to establish a prognosis. Several species may indeed be the causative agents and some of them may enter the viscera. The morphologies of the various Leishmania species on direct microscopic examination are very homogeneous and this method cannot be used to differentiate the various species. Isoenzyme analysis is the standard method for identification and classification of Leishmania strains and has been used for characterization of the species causing both Old and New world leishmaniasis. This tool requires culturing of the parasites, however, it is time-consuming, the results vary with the electrophoresis conditions and it may be performed by only a few labs in the world. The zymodeme characterization is often obtained several months after strain isolation, which is not suitable for clinical practice. In recent years, polymerase chain reaction [PCR]-based methods have been developed for diagnosis and typing of CL with a wide range in sensitivity and specificities [Schonian et al., 2003]. Recently, real-time PCR has greatly improved molecular detection and diagnosis of microorganisms. The PCR based assay will be extended for development of a real-time PCR assay for quantification and monitoring parasite load upon treatment [Nicolas et al., 2002; Bossolasco et al., 2003]. This will allow not only an accurate detection and quantification of specific DNA in various biological samples but also facilitate improvements in control strategy, therapy and dynamics of the disease.  
                  Over the past few years, International health agencies have increased efforts to improve methodologies for surveillance and control of leishmaniasis, but no significant advances have been made in control of the cutaneous form in India. Still no concrete studies of molecular and immunological aspects of CL have been reported from India. It is very important to study the immune parameters of the host as it is demonstrated from studies on mouse model that immune modulators play a major role in the disease pathogenesis. T cell responses play a major role in disease progression and recovery. Several parameters have been reported to influence the pathway of differentiation of CD4+ T cell precursors, including the type of antigen presenting cells, the nature of the co-stimulatory signals, the extent of T cell receptor (TCR) engagement, the dose of antigen, the route of antigen administration, and the number of cell division. Among these different T cell polarizing signals, cytokines have been recognized as crucial inducers of CD4+ Th1 and Th2 cell differentiation. The first evidence for the development of Th1 and Th2 cells and their effect on the outcome of disease in vivo was obtained in the murine model of infection with L.  major [Scott et al., 1991; Gumy  et al., 2004]. In murine model, resolution of the infection is associated with the capacity of Th1 cells to generate IFN-( and TNF-(. Th1 CD4+ T cell response confers resistance to infection, while Th2 CD4+ T cell response results in exacerbation of infection and renders mice susceptible to disease. The events responsible for resistance or susceptibility occur early in infection and appear to involve elements of the innate immune response that precedes the development of Th1 and Th2 CD4+ T cells [Scott et al., 2004; Campos-Neto, 2005]. NK cells upon activation with IL-12 from macrophages and dendritic cells release IFN-(, that helps in controlling early resistance to infection and influence the initiation of Th1 differentiation in resistant mice [Liew and O’Donnell, 1993]. IFN-( induces production of nitric oxide (NO) in phagocytic cells that harbor Leishmania which leads to destruction of the parasite. Effective killing of intracellular parasites requires IFN-(, which is usually contributed by natural killer cells and the Th1 subpopulation of T helper lymphocytes.
                  The immune response of humans to infection with Leishmania is not clear as it is not well characterized as the response in mice. The clinical outcome of infection with Leishmania in humans ranges from a relatively mild to a severe life threatening disease depending on several host and parasite factors. Among these are the species of Leishmania that is involved, however, it is clear that a single strain of Leishmania can give rise to more than one clinical form of the disease. These differences are also likely influenced by the patient’s own immune response. It has been demonstrated that Th1 cytokine mRNAs (IFN-( and lymphotoxin) were present in localized cutaneous lesions, whereas IL-4, IL-5 and IL-10 mRNAs were abundant in mucosal lesions [Melby et al., 1994; Louzir et al., 1998]. In a similar study, mRNAs for IFN-(, TNF-( and IL-8 were found to be expressed in all forms of American cutaneous leishmaniasis (ACL), whereas IL-4, IL-5 and IL-10 were expressed in mucosal diffuse forms of the disease [Cáceres-Dittmar et al., 1993]. 
                   Among all the species responsible for causing CL, the one caused by L. tropica is the least studied. L. tropica causes both cutaneous and visceral leishmaniasis, both anthroponotic and zoonotic, and is transmitted by Phlebotomine vectors from different subgenera [Jacobson, 2003]. It is heterogenous that some have suggested there are mutations associated with genetic exchange [Pratlong et al., 1991]. The limits of its distribution are ill defined and it may well be spreading insidiously unknown to the public health authorities that will ultimately have to control the disease. While L. major has become a favourite model for the immunologists, the mammalian immune response to L. tropica has never been studied thoroughly and an open field awaits the intrepid investigator.  Still there is no molecular and immunological studies has been carried out in Indian patients of CL, hence, the primary aim of this study is the identification and characterization of parasite isolates from the patients. Secondly, characterization of immunological modulators involved in the diseases pathogenesis. Thus, such studies would undoubtedly pave way for filling up gaps in our basic knowledge and contribute in developing strategies for disease control through designing prophylactic and therapeutic strategies against this infection.     






