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ABSTRACT

Article History:

Visceral Leishmaniasis (VL) also known as Kala-azar (Hindi: kala means black, azar means
sickness, also known as Assam fever, Dumdum fever, Sikari disease, Burdwan fever, Shahib's
disease and tropical splenomegaly). This disease is endemic and widely spread in 88 countries,
including India. Because of its importance, was selected by WHO out of six most precarious
diseases. Due to diversity of epidemiological situations, no single diagnosis treatment, or control will
be suitable for all. Serological tests which have been used and evaluated are aldehyde test, Napier
Test, Complement Fixation Test Direct agglutination test, Immuno-fluorescent test, Enzyme linked
immunosorbent assay Immuno-chromatographic dipstick test for VL diagnosis. They all are based on
detection of antibody titre in patients serum, but antigen detection is most superior diagnostic test
over antibody, as in this case HIV-Co infected can be easily detected because there antibody titre is
very low and can’t be detected upto a certain limit.
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INTRODUCTION
Visceral Leishmaniasis (VL) also known as Kala-azar was
first described in 1824 in India, in Jessore District of Bengal,
which is now Bangladesh. Visceral Leishmaniasis (Leash’ma
NIGH a sis) is a vector- borne anthrozoonotic disease caused
by obligate intracellular protozoan parasites of macrophages
and dendritic cells i.e Leishmania donovani. This disease is
endemic, geographically and ecologically widespread parasitic
threatens common in warmer parts of the world, and covers 88
countries (16 developed and 72 developing). About 350
million people all over the world are suffering from this
disease and their global incidence is estimated to be almost 5,
00, 000 new cases in a year. Neighboring countries like Nepal
(Terai region) and Bangladesh also report a significant
number of cases with VL. In India, kala-azar (Visceral
leishmaniasis; VL) affects millions of people, and the state of
Bihar accounts for nearly 90% cases, followed by West
Bengal and Eastern Uttar Pradesh. In Uttar Pradesh recently
few active cases have been seen from eastern districts e.g.
Varanasi, Gorakhpur, Gonda, Faizabad etc. where there is
under reporting of kala-azar and post kala-azar dermal
leishmaniasis in women and children 0-9 years of age.
Untreated cases of kala-azar are associated with up to 90%
mortality.
Diagnosis
Diagnosis of the disease is still a problem which limits the
data on prevalence and makes us unable to limit the disease
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which is easier for India compared to other countries because
no animal reservoir exists. Following diagnostic techniques
have been used for the diagnosis of Visceral Leishmaniasis.
1.
2.
3.

Parasitological diagnosis
Serological diagnosis
Molecular diagnosis

Parasitological Diagnosis
It includes direct demonstration of LD bodies in smear of
aspirates taken from spleen, bone marrow and lymphnode.
Thin smear of above aspirates stained with Giemsa stain.
Parasitological diagnosis remains the gold standard in
Leishmaniasis diagnosis, because of its high specificity. LD
bodies density present in smear interpret that severity of the
patient suffering from VL disease.
Grade
6+
5+
4+
3+
2+
1+
0

Average parasite density
>100 parasites/fields
10-100 parasites fields
1-10 parasites fields
1-10 parasites/ 10 fields
1-10 parasites/ 100 fields
1-10 parasites 1000 fields
0 parasites 1000 fields

These procedures are invasive, troublesome and are not
conveniently applicable under field conditions (Osman, 1998),
and there is no possibility to distinguish between leishmania
amastigotes belonging to the different species. The accuracy
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of microscopic examination is influenced by the ability of the
laboratory technician and the quality of the reagents used for
slide preparation.
Serological Diagnosis
Serological diagnosis is very crucial diagnostic techniques
used for VL. They were based on antigen antibody reactions.
Antibody Detection in Patients serum against specific
antigen of Leishmania donovani
Various serological tests are being used for the diagnosis of
the disease. Few of them are very specific and sensitivity for
VL but one of the major drawback of these tests they cross
react with other chronic diseases (Chatterjee, 1957; Evans,
1973). and can’t be differentiate present and past infection.
Napier Test
Also known as Aldehyde test, involves the mixing of formalin
(40%) with patient serum. In this Test, About 1-2 ml of VL
patients serum is taken in a small glass tube and 2-3 drop of
40% formalin added into it. The aldehyde test procedure is
simple. Five cubic millimeters venous blood is drawn from the
patient and left for clotting. Serum is separated by removing
supernatant after centrifugation. To one ml of serum, 2-3
drops of commercial formalin (40% formaldehyde) is added.
Opaque jellification like white of a boiled egg indicates a
positive reaction. Jellification time indicates intensify of
infection as indicated in the table below.
Jellification time
2 minutes
20 minutes
120 minutes
24 hours

Intensity of reaction
++++
+++
++
+

Positive result will be indicated by jellification of milky white
opacity like the white of a hard boiled egg. The concentration
of gamaglobulins in blood increases considerably following
infection with L. donovani. Formaldehyde has a tendency to
blind these serum immunoglobulins. A positive reaction may
also be seen in diseases like tuberculosis, cirrhosis of liver,
malaria, etc. Further, in kala-azar, the test becomes positive
only when infection is at least three months old and may
remain so even after six months of cure.
Antimony Test
Antimony test is also based on detection of antibody in VL
patients. This also depends upon a rise of serum gamma
globulin. For this test VL patient serum mixed with 4 % of
Urea Stibamine in small tube. A positive test will be indicated
by the formation of a profuse flocculent precipitate. A
negative result is indicated when the two fluids mix without
precipitation. As a diagnostic aid antimony test is less reliable
than the aldehyde test. Similarly this test is also non specific
and shows positive response with other infectious disease as
aldehyde test.
Complement Fixation Test with W.K.K. Antigen
This test depends upon the presence of certain immune bodies
in blood sera of kala-azar patients, the antigen used in the test

is prepared from either human tubercle bacilli (Witebsky,
Kligenstein & Kuhn: WKK antigen) or from Kedrowsky’s
acid-fast bacillus. The test is essentially an antigen-antibody
reaction in which the antibodies present in the serum are
bound to an antigen. The test is more sensitive as compared to
Aldehyde test as later becomes positive only after three
months. However, cross reactions are observed in cases of
pulmonary tuberculosis, leprosy and Mycobacterium
infections.
Direct Agglutination Test
The Direct agglutination test (DAT) is a highly specific and
sensitive test. It is inexpensive and simple to perform making
it ideal for both field and laboratory use. The test is based on
antigen-antibody reaction. The method uses whole, stained
promastigotes either as a suspension or in a freeze-dried form.
The freeze-dried form is heat stable and facilitates the use of
DAT in the field. However, the major disadvantage of DAT
is the relative long incubation time of 18 h and the need for
serial dilutions of serum. Also, DAT has no prognostic value.
The test may remain positive for several years after cure.
Indirect Immuno flourescent Assay Test (IFAT)
This is a commonly used technique for Kala azar. This is a
specific and sensitive test requiring fewer amounts of antigens
and detects the low titer of antibodies present in patient serum,
which are demonstrated in the very early stage of infection
and are undetectable six to ninth months after cure. If the
antibodies persist in low titers, it is good indication of a
probable relapse. The sensitivity and specificity of this test is
96 % and 98 % respectively.
Enzyme linked Immunosorbant Assay (ELISA)
ELISA has been used as a potential serodiagnostic tool for
almost all infectious disease. Enzyme linked immunosorbent
assay (ELISA) is also equally sensitive and specific but
specificity depends upon the antigen used, requiring less
amount of antigen. This is rapid inexpensive and simple to
perform and can be used for diagnosis of Kala-azar for
epidemiological work. This test cant be used in field condition
and required well established laboratory.
Rapid Immunochromatographic assay (dipstick or strip test)

A promising ready-to-use immunochromatographic strip test
based on rK39 antigen has been developed as a rapid test for
use in difficult field conditions. For this test, recombinant
antigen is immobilized on a small rectangular piece of
nitrocellulose membrane in a band form, and goat anti-protein
A is attached to the membrane above the antigen band. Finger
of patient suffering with VL is pricked and half of a drop of
blood is smeared at the tip of the strip, and the lower end of
the strip is allowed to soak in 4 to 5 drops of phosphatebuffered saline (PBS), placed on a clean glass slide or tube. If
the antibody is present in the patients blood, it will react with
the conjugate (protein A colloidal gold) that is pre dried on the
assay strip. The mixture moves along the strip by capillary
action and reacts with rK39 antigen on the strip, yielding a
pink band. In the strip of patients who are infected, two
pinkish lines appear in the middle of the nitrocellulose
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membrane (the upper pinkish band serves as a procedural
control). Several studies from the Indian subcontinent
reported the test to be 100% sensitive). Drawback of this
format is that an individual with a positive rK39 strip test
result may suffer from an illness (malaria, typhoid fever, or
tuberculosis) with clinical features similar to those of VL yet
be misdiagnosed as suffering from VL. Notwithstanding these
limitations, the rK39 immunochromatographic strip test has
proved to be versatile in predicting acute infection, and it is
the only available format for diagnosis of VL with acceptable
sensitivity and specificity levels which is also inexpensive
(~1 to 1.5 U.S. dollars) and simple and can be performed even
by paramedics in prevailing difficult field conditions.

positive from negative result, which affects the distinguish
weakly positive from negative results, which affects the
reproducibility of the test.

Western Blot

RESULT AND DISCUSSION

A new method, the Western blot for detection of antileishmania antibodies in the sera is developed which allows
specific serodiagnosis of Visceral Leishmaniasis in patients
living in non-endemic areas (Salotra P, 1999). In non-endemic
areas.This process is time consuming, technically
cumbersome, and expensive.

All above parasitological as well as serological techniques
which are used to diagnose VL in India have some limitations
and not is useful in field conditions. As we know that
parasitological diagnosis is gold standard due to its specificity.
Detection of LD bodies in smear of Spleen, bone marrow are
invasive Painful, cumbersome and are not conveniently
applicable under field conditions (Osman, 1998), but
according to Neva & Sacks, 1990; Weiss, 1995, there is no
possibility to distinguish between leishmania amastigotes
belonging to the different species. François Chappuis et al,
2007 demonstrated that, The accuracy of microscopic
examination is influenced by the ability of the laboratory
technician and the quality of the reagents used. In the case of
gammaglobulin detection (serological diagnosis) in serum of
the patients, the serum globulins also increase in a variety of
infections and thus this test is considered to be rather nonspecific. A positive reaction may also be seen in diseases like
tuberculosis, cirrhosis of liver, malaria, etc. Further, in kalaazar, the test becomes positive only when infection is at least
three months old and may remain so even after six months of
cure. (Napier & Antimony) are non-specific, and show cross
reaction with other pathological conditions, hence are
unsuitable for diagnosis. Compliment fixation tests by W.K.K.
antigen gives better results However, cross reactions are
observed in cases of pulmonary tuberculosis, leprosy and
Mycobacterium infections.

Antigen Detection in Patients serum against specific
antibody of Leishmania donovani
Attar et al., 2001 worked in the field of antigen detection in
leishmaniasis Two urinary antigens of 72-75 and 123 kDa
have been reported to be very useful in diagnosis and
prognosis of Kala-azar with sensitivity of 96% and specificity
of 100%. A capture ELISA system was developed for
diagnosis of visceral leishmaniasis (VL) using a monoclonal
antibody raised against an antigen previously detected in the
urine of VL patients. The results obtained with the captureELISA were compared to those obtained with KAtex, a
previously described latex agglutination test, showed that the
KAtex and the new ELISA are comparable in terms of
specificity (100%) but a better sensitivity (94.1%) was found
for the capture-ELISA. Moreover, the capture-ELISA adds a
useful quantitative dimension to antigen detection. In addition,
the boiling of urine samples, which is necessary for KAtex,
was not required in the capture-ELISA. These results suggest
that the antigen detection in urine by the new capture ELISA
system provides a useful method for diagnosis of VL and
fulfils the requirements of a non-invasive method for
diagnosis of VL.
Cruz et al. 2006 demonstrated that the detection of antigens in
serum is complicated by the presence of high levels of
antibodies, circulating immune complex, serum amyloid,
rheumatoid factors, and autoantibodies, all of which may mask
immunologically important antigenic determinants or
competitively inhibit the binding of antibodies to free antigen.
Many of these problems may be avoided by searching for
antigens in the urine.
According to François Chappuis 2007, A latex agglutination
test based on heat stable low molecular weight carbohydrate
protein detection in urine sample of VL patients. It showed
good specificity but only low to moderate (48–87%)
sensitivity. Apart from its low sensitivity, there are two
practical limitations: the urine must be boiled to avoid falsepositive reactions and it is difficult to distinguish weakly

Shyam Sunder 2011demonstrated that two polypeptide
fractions of 72-75 kDa and 123 kDa were detected in the urine
of kala-azar patients. The sensitivity of the 72-75 kDa
fractions were 96% and the specificity was100%. Another
urinary leishmanial antigen, a low-molecular-weight, heatstable carbohydrate was detected in the urine of VL patients.
This antigen showed 79.1-94.1% specificity and sensitivity of
60.4-71.6% in India. However, the sensitivity of this test was
low in clinically suspected patients.

Most serological tests are non-specific, permitting detection of
antigen shared by related organisms. They do not distinguish
antigens confined to a single species as group reactions mask
specific ones. The major disadvantage of DAT is the relative
long incubation time of 18 h and the need for serial dilutions
of serum. Also, DAT has no prognostic value. DAT remains
positive for a longtime after the disease is cured, and thus
cannot be used as a test of cure or for diagnosis of relapses.
Immunochromatographic dip stick test rK 39 has a drawback
that an individual with a positive rK39 strip test result may
suffer from an illness (malaria, typhoid fever, or tuberculosis)
with clinical features similar to those of VL yet be
misdiagnosed as suffering from VL. Using western blotting,
one can find even minor antigenic differences among various
organisms and thus detect cross reactive antigens. This process
is time consuming, technically cumbersome, and expensive.
Two urinary antigens of 72-75 and 123 kDa have been
reported to be very useful in diagnosis and prognosis of Kalaazar with sensitivity of 96% and specificity of 100%. This
method is also useful in the diagnosis of disease in cases
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where there is deficient antibody production (as in AIDS
patients) (Riera et al., 2004). Because of the conditions
prevailing in endemic area, any sophisticated method cannot
be employed on a wider scale. There is a need for a simple
rapid and accurate test with good sensitivity and specificity,
which can be used without any specific expertise. A promising
ready to use Latex test (KAtex) based on detection of antigen
in urine has been developed as a rapid test for use in difficult
field conditions (Attar et al., 2001). These antigens were not
detectable within three weeks of successful antileishmanial
treatment, suggesting that the test has a very good prognostic
value
Conclusion
Many of the histological, serological diagnostic methods are
reported with due course of time. Every diagnostic method
have few limitations or demerits. In the case of parasitological
diagnostic methods Firstly, demonstration of LD bodies in
smear requires well trained microbiologist behind the
microscope & secondly this techniques are time consuming
most cumbersome and painful in operation. In the case
serology, antibody detection in the patient serum has been
done with the help of many techniques. But all the antibody
detection methods have demerits like gammaglobulins level is
also increase in other disease and show the cross reactivity
with VL. In the case of HIV Co-infected individuals
immunoglobulins titre is too low, in that case antibody
detection against visceral leishmaniasis cant be done. These
tests cant distinguish present and past infections. Review of
several diagnostic approaches revealed that antigen detection
is most sensitive and better technique to diagnose VL patients
including immunocomprised ones. This technique doesn’t
require any painful procedures. Even can be diagnosed with
urine of the person.This review article will provide definitely
the insight to the readers about the various methods and be
helpful for the development of new specific antigens for the
diagnosis of VL

REFERENCES
Abdallah, K. A. et al. Evaluation of the directagglutination test
based on freeze-dried Leishmania donovani promastigotes
for the serodiagnosis of visceral leishmaniasis in
Sudanese patients. Trop. Med. Int. Health 9, 1127–1131
(2004).
Afrin, F., Rajesh, R., Anam, K., Gopinath, M., Pal, S., Ali,
N.(2002). Characterization of Leishmania donovani
Antigens Encapsulated in Liposomes That Induce
Protective Immunity. in BALB / c Mice. Infect. Immun.
70: 6697-6706
Aikat, B. K. et al. The role of counter immunoelectrophoresis
as a diagnostic tool in kala azar. Indian J. Med. Res. 70,
592–597 (1979).
Allian, D.S. & Kagan, I.G. (1975). A direct agglutination test
for Leishmaniasis. Am. J. Trop. Med. Hyg. 24: 232,
Arora, S.K., Sehgal, S. (1989).Identification of major antigens
of L. donovani using Kala-azar sera .Med. Microbiol.
Immunol.81.
Attar, Hadi, M.El., Dourado, C., and Hommel, M.,
Z.J.,Chance M.L., Safi, S.E., Carney, J., Azazy, A.
(2001). Latexagglutination test. for the detection of

urinary antigen invisceral Lieshmaniasis. Acta. Trop. 78:
11-16
Attar, Z. J. et al. Latex agglutination test for the detection of
urinary antigens in visceral leishmaniasis. Acta Trop. 78,
11–16 (2001).
Bati, M., P.A., Githure, J.I., Kaggi, J.M., Kirigi, G., Kibati,
F.,Wsaunna, K. and Koech D.K. (1999). Evalution of a
standardized Direct agglutination test (DAT} for the
diagnosis of visceral Lieshmaniasis in Kenya. . Am.Trop.
Med. Parasitology. 93:703-710
Bern, C., Jha, S. N., Joshi, A. B., Thakur, G. D. & Bista, M. B.
Use of the recombinant K39 dipstick test and the direct
agglutination test in a setting endemic for visceral
leismaniasis in Nepal. Am. J. Trop. Med. Hyg.63,
153–157 (2000).
Bodgan, C., Stotick, Fuchs, N., Rollnghoff, H.M. Solbach,
W.(1990).
Detection
of
potentially
diagnostic
Leishmanian antigens by Westem blot analysis of sera
from patients with Kala-azar or multi lesional Cutaneous
Leishmaniasis. J. Mf.Dis. 162,141,
Boelaert, M. et al. A comparative study of the effectiveness of
diagnostic tests for visceral leishmaniasis. Am. J. Trop.
Med. Hyg. 70, 72–77(2004).
Boelaert, M. et al. Multi-centre evaluation of repeatability and
reproducibility of the direct agglutination test for visceral
leishmaniasis. Trop. Med. Int. Health 4, 31–37 (1999).
Boelaert, M. et al. Operational validation of the direct
agglutination test (DAT) for diagnosis of visceral
leishmaniasis. Am. J. Trop. Med. Hyg. 60, 129–134
(1999).
Bryceson, A. in Manson’s Tropical Diseases (Cook, G.C.,
ed.), 1213–1243 (WB Saunders, London, 1996).
Chappuis, F. et al. Prospective evaluation and comparison of
the direct agglutination test and an rK39-antigen-based
dipstick test for the diagnosis of suspected kala-azar in
Nepal. Trop. Med. Int. Health 8,277–285 (2003).
Chappuis, F., Rijal, S., Soto, A., Menten, J. & Boelaert, M. A
meta-analysis of the diagnostic performance of the direct
agglutination test and rK39dipstick for visceral
leishmaniasis. BMJ 333,723–726 (2006).
Chaudhary, A., Guru, P.Y.,Saxena, R.P., Tandon, A. &
Saxena, K.C. (1990). Enzyme linked immunosorbent
assay in the diagnosis of Kala-azar in Bhandohi
(Varanasi), India.Trans. R. Soc. Trop. Med. Hyg. 84: 363.
Chowdhury, M. S. et al. Applicability of direct agglutination
test (DAT) at a rural health setting in Bangladesh and
feasibility of local antigen production. Arch. Inst. Pasteur
Tunis. 70, 333–344 (1993)
Chowdhury, M. S., El Harith, A., Al Masum, A.,al Karim, E.
& al Rahman, A. Prevalence of agglutinating antiLeishmania antibodies in two multi-thousand Bengoli
communities. Parasitol. Res. 79, 444–450 (1993).
Chulay, J. D. & Bryceson, A. D. Quantitation of amastigotes
of Leishmania donovani in smears ofsplenic aspirates
from patients with visceral leishmaniasis. Am. J. Trop.
Med. Hyg. 32, 475–479(1983).
Co1omer-Gou1d, V., Quin1ao, L.G., Keithly, J.Nogueir, A.N.
(1985). A common major surface antigen on amastigotes
and promastigotes of Leishmania, Op. J. Exp. Med. 162,
902
Dorothy, S., Allain and Irving G., Kagan (1975). A Direct
agglutination test for Leishmaniasis. Am. J. Trop. Med.
Hyg. 24(2) :pp 232-236. .

550

International Journal of Current Research, Vol. 4, Issue, 12, pp. 546-551, December, 2012

Edrissian, G.H.H., Daraban, P., Zovein, Z., Seyedi, J.
Rashti,M.A. & Nandim, A. (1981). Application of the
indirect fluorescent antibody test in the serodiagnosis of
Cutaneous and Visceral Leishmaniasis in Iran. Am. Trop.
Med. Parasitolo.75: 19,
el Amin, E. R. et al. Serodiagnosis of Sudanese visceral and
mucosal leishmaniasis: comparison of ELISA —
immunofluorescence and indirect haemagglutination.
Trans. R. Soc. Trop. Med. Hyg. 80, 271–274(1986).
El Harith, A. et al. A simple and economical direct
agglutination test for serodiagnosis and sero
epidemiological studies of visceral leishmaniasis. Trans.
R. Soc. Trop. Med. Hyg. 80, 583–587(1986).
el Safi, S. H. & Evans, D. A. A comparison of the direct
agglutination test and enzyme-linked immunosorbent
assay in the sero-diagnosis of leishmaniasis in the Sudan.
Trans. R. Soc. Trop. Med. Hyg. 83, 334–337(1989).
Hailu, A. Pre- and post-treatment antibody levels in visceral
leishmaniasis. Trans. R. Soc. Trop. Med. Hyg.84,
673–675 (1990).
Ho, E. A. et al. Comparative merits of sternum, spleen, and
liver punctures in the study of visceral leishmaniasis.
Trans. R. Soc. Trop. Med. Hyg. 41,629–636 (1948).
Hockmeyer, W. T. et al. A complement fixation test for
visceral leishmaniasis using homologous parasite antigen
I. Ann. Trop. Med. Parasitol. 78, 489–493(1984).
Islam, M. Z., !toh, M., Mirza, R., Ahmad, I., A.R.M.
Saifuddin Ekram, Shamuzzman, S.M.,Y oshihisa,
SardarA.H.,Hashiguchi, Kimura,E. (2004). Direct
agglutination test with. urine samples for the diagnosis of
Visceral Leishmaniais. Am.J. Trop. Med. Hyg. 70 (1), pp
78-82
Israel Cruz, Carmen Chicharro, Javier Neito,Begoa Bailo,
Carmen Cavvate (2006). Comparison of New Diagnostic
Tools for Management of Pediatric Mediterranean
Visceral Leishmaniasis 23:48:51.
Jacquet, D. et al. Comparative evaluation of freeze dried and
liquid antigens in the direct agglutination test for
serodiagnosis of visceral leishmaniasis (ITMA-DAT/VL).
Trop. Med. Int. Health 11, 1777–1784 (2006).
Kager, P. A., Rees, P. H., Manguyu, F. M., Bhatt, K. M. &
Bhatt, S. M. Splenic aspiration: experience in Kenya.
Trop. Geogr. Med. 35, 125–131 (1983).
Kaul, P., Ganguly, N.K., AlIa, N.,Kaur, S., Mahajan,
R.'C.(2000). Evalution of a 200 KDa Amastigote specific
antigen ofL.donovani by enzyme linked immunosorbent
assay (ELISA)for
the diagnosis of Visceral
Leishmaniasis. Trans. R. Soc.Trop. Med. Hyg. 94: 173175.
Kumar, R., Pai, K., Pathak, K., Sunder, S., (2001). Enzyme
linked immunosorbent assay for recombinant K39 antigen
in diagnosis and prognosis of Indian visceral
leishmaniasis. Clin. Dia. Lab Immuno. 8:1220-1224
Meredith, S. E. et al. Leish-KIT, a stable direct agglutination
test based on freeze- dried antigen for serodiagnosis of
visceral leishmaniasis. J. Clin. Microbiol. 33, 1742–1745
(1995).
Pappas, M.G., Hajkowski, J.W. and Hockmeyer, W.T.
(1983).Dot "enzyme linked immunosorbent assay
(dot-ELISA): a microtechnique for the rapid diagnosis of
Visceral LieshmaniasisJ.Immuno1ogy Methods. 64: 205214.

Philippe J.Guerin, Olliaro, P., Sunder, S., Boelaert, M., Goft,S.
L., Desjeux P., Wasunna, M.K., and Bryceson, A.
D.M.,(2002). Visceral Leishmaniasis: current status of
control diagnosis and treatment and a proposal research
and development agende. Lancet Infect Dis.2: 494-501.
Richard Recthinger, Jean-claude Dujardin (2007). Molecular
diagnosis of Leishmaniasis: current ststus and future
application. J. of clin. Micro. Jan 2007 P. 21-25 Vol 45.
No.1
Rijal, S. et al. Evaluation of a urinary antigen-based latex
agglutination test in the diagnosis of kala-azar in eastern
Nepal. Trop. Med. Int. Health 9, 724–729(2004).
Rouf MA, Rahman ME, Islam MN, Islam MN, Ferdous NN,
Hossain MA. Sensitivity, specificity and predictive values
of immunochromatographic strip test in diagnosis of
childhood kala-azar. Mymensingh Med J. (2009) Jan; 18
(1 Suppl): S1-5.
Ryan, J.R., Smityman, A.M., RajasekaIjah, G, H., Hochberg
L.,Stiteler J.M., Martin (2002). Enzyme linked
immunosorbent assay based on soluble promastigote
antigen detects immunoglounlin M (lgM) and IgG
antibodies in sera from cases of visceral and Cutaneous
Leishmaniasis J. Clin. Microbio 1-40: 1037-1043.
Saha, S., Mazumdar, T., Anam, K., Ravindran, R., Bairagi,
B.,Saha, B., Goswami, R., Pramanik, N., Guha, S. K.,
Kar, S.,Banerjee, D., Ali, N. (2005). Leishmania
Promastigote Membrane Antigen-Based Enzyme-Linked
Immunosorbent Assay and. Immunoblotting for
Differential Diagnosis of Indian Post-Kala-Azar Dermal
Leishmaniasis. J. Clin. Microbiol. 43:1269-1277
Sarkari, B., Chance, M. & Hommel, M. Antigenuria in
visceral
leishmaniasis:
detection
and
partial
characterisation of a carbohydrate antigen. Acta Trop.82,
339–348 (2002).
Sarker, C. B. et al. Immunochromatographic (rK39)strip test
in the diagnosis of visceral leishmaniasis in Bangladesh.
Mymensingh. Med. J. 12, 93–97(2003).
Selcuk Kilic, Ayesegul Talyan Ozkan, Cahit Babur, Gonul
Tanir. Evaluation of serological tests for the Diagnosis of
Visceral Leishmaniasis. Turk J. Med. Sci. 2008: 38 (1)
13-19.
Singh, M. (2003). A preliminary report on culture of
Leishmania donovani in mymen singh medical college
and evaluation of new immuno chromatographic test
(ICT) Med. J.2 (1):51-4
Singla, N., Singh, G. S., Sundar, S. & Vinayak, V. K.
Evaluation of the direct agglutination test as an
immunodiagnostic tool for kala-azar in India. Trans.
R.Soc. Trop. Med. Hyg. 87, 276–278 (1993).
Sinha, R. & Sehgal, S. Comparative evaluation of serological
tests in Indian kala-azar. J. Trop. Med. Hyg.97, 333–340
(1994).
Slam A. (2008). Immunochromatographic strip test detection
of anti rK39, antibody for the diagnosis of Kala-azar in an
endemic zone of Bangladesh.
Sundar, S. & Rai, M. Laboratory diagnosis of visceral
leishmaniasis. Clin. Diagn. Lab. Immunol. 9, 951–958
(2002).
Sundar, S. et al. Noninvasive management of Indian visceral
leishmaniasis: clinical application of diagnosis by K39
antigen strip testing at a kala-azar referral unit. Clin.
Infect. Dis. 35, 581–586 (2002).

551

International Journal of Current Research, Vol. 4, Issue, 12, pp. 546-551, December, 2012

Sundar, S., Pai, K., Sahu, M., Kumar, V. & Murray, H.W.
Immunochromatographic strip-test detection of anti-K39
antibody in Indian visceral leishmaniasis. Ann. Trop.
Med. Parasitol. 96, 19–23 (2002).
Sundar, S., Reed, S. G., Singh, V. P., Kumar, P. C. &Murray,
H. W. Rapid accurate field diagnosis of Indian visceral
leishmaniasis. Lancet 351, 563–565(1998).
Takagi, H., Islam, M. Z., Itoh, M., Islam, A. U., Saifuddin
Ekram, A. R. M., Hussain, S. M., Hashiguchi, Y.,
Kimura, E.(2007). Production of recombinant kinesinrelated protein of Leishmania donovani and its application
in the serodiagnosis of visceral leishmaniasis. Am. J.
Trop. Med. Hyg. 76: 902-905.
WHO. Manual on visceral leishmaniasis control [online]
<http://www.paho.org/English/AD/DPC/CD/
leishmaniasis -manual.htm> (WHO, Geneva, Switzerland,
1996).

Zijlstra, E. E. et al. Diagnosing visceral leishmaniasis with the
recombinant K39 strip test: experience from the Sudan.
Trop. Med. Int. Health 6, 108–113(2001).
Zijlstra, E. E. et al. Direct agglutination test for diagnosis and
sero-epidemiological survey of kala-azar in the Sudan.
Trans. R. Soc. Trop. Med. Hyg. 85,474–476 (1991)
Zijlstra, E. E. et al., Kala-azar: a comparative study of
parasitological methods and the direct agglutination test
in diagnosis. Trans. R. Soc. Trop. Med. Hyg. 86, 505–507
(1992).
Zijlstra, E. E. et al., rK39 enzyme-linked immunosorbent
assay for diagnosis of Leishmania donovani infection.
Clin. Diagn. Lab. Immunol. 5, 717–720 (1998).

*******

