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 الخلاصة : 
 المصابين باللشمانية الحشوية في محافظة المثنى  الأطفالتغيرات كريات الدم والصفائح الدموية مع الجهاز المناعي عند           

سدبعة  الإندا واثنا عشر سنة , وكان عدد الذكور ثمانية عشر وعددد  أشهرمن سبعة  أعمارهمتمت الدراسة على خمسة وثلاثون مريضا تتراوح 
عشدر مريضدا كاندت كريدات الددم  وإحدد وعشرون مريضا لددههم كريدات الددم الايضداء اندا مدن ال,ايعدي ,  أربعة أنالدراسة  أثناءشر . لوحظ ع

طاي يدددة فدددي تسدددعة وعشدددرون مريضدددا ومرتفعدددة فدددي سدددتة مر دددى . امدددا  يدددات الددددم الايضددداء المتعددددد  الندددوا  الايضددداء طاي يدددة , وكاندددت نسدددبة كر 
ت منخفضددة فددي كافددة المر ددى . المسددال الرئيسددي لمددرح اللشددمانية الحشددوية هددو طفيلددي ءصدديل كريددات الدددم الايضدداء الصددفائح الدمويددة كاندد

النوا  ) مكروفيج ( وكدان المر دى ءعدانون مدن اللشدمانية الحشدوية كمدا هدي مشخصدة فديهم بسدال خدلال فدي ولدائع الجهداز المنداعي  الأحادءة
النددوا   الأحادءددةفددي تركيبددة الجهدداز المندداعي ال,ايعددي والممثددا فددي كريددات الدددم الايضدداء فددي هددالء المر ددى بسددال خلددا  الإعددراحولهددرت 

الدراسدة والموجود  في الجلد اءضدا وكدذالف فدي الجهداز المنداعي المتدانلم والممثدا فدي الخلاءدا المناييدة التائيدة والبائيدة . ان الهدد  الرئيسدي مدن 
 للشمانية الحشوية كان لءضاح نظرية تاثير الجهاز المنايية على ا

 

Abstract:   
  Thirty five patients aged between seven months and twelve years. Eighteen Males and seventeen females 

were the subject of the study on Leishmaniasis. Twenty four patients had low white blood cell count 

(WBC) 11   patients were normal. Neutrophils were   normal in 29 patients and higher in 6 patients.   

Platelets counts were low 36x103-180x103  in all patients. Lymphocytes counts were 64.5% which 

is normal compared to the average (30-65.9%). 

Introduction: 

 The causative agent of human visceral leishmaniasis is an obligate intracellular 

parasite, living in the phagolysosomes of macrophages. Patients suffering from visceral 

leishmaniasis are characterized by aberrant immune functions (Richard et al.2009). 

Immunity to leishmaniasis is mediated by both arms of mammalian cellular immune 

system; innate (by Neutrophils, macrophages, and dendritic cells) and adaptive (T cells) 

responses, Scott 1989).  

Blood was studded to Count Blood Cell (CBC), like Hemoglobin(HB), White Blood Cell 

(WBC), Lymphocytes, Neutrophils and platelets and compared to normal count fallowed 

by using the internet web sites and pediatrics text book like (Nelson 2011). 

  Leishmania donovani is transmitted by the sand fly vector.  The parasite will infect 

macrophage in liver, spleen, bone marrow and some time lymph node resulted in visceral 

leishmaniasis (Lukasz 2010) 
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 Patients show marked depressed cellular immune response, as demonstrated by 

the absence of delayed type hypersensitivity reactions to Leishmania antigen (Manson-

Bahr,1961 and Rezai, 1978 ). Also   the inability of peripheral blood mononuclear cells 

(PBMC) to respond to antigen by either lymphoproliferation or cytokine production 

(Cillari et al. 1988).   

 Macrophages are   the only cells that in vivo allow the growth of the intracellular 

pathogen Leishmania. They also can  present of parasite Ag to CD4+ T lymphocytes 

known to be involved in protective and counterprotective immune responses, (Prina et 

al.1996, Behin et al.1979, Handman et al. 1979, and Nacy et al.1983) parasites in 

macrophage  cause    production of gamma interferon (IFN--y) by parasite-specific T 

cells (Sadick,et al.1986  ).  

   The Visceral leishmaniasis   is acute and  resolved if  liver is infected   , but is 

chronic   during  spleen infection, so it  is characterized by Spleenomegaly and parasite 

persistence (Engwerda, et al.2004), Neutrophils, platelets and lymphocytes are all 

involved in the pathogenesis of Leishmania donovani, (Michael et al.2008 ). 

 The infection will be resolved within 6-8 weeks, due to the development of Th1 

then granuloma response will occurs, which is caused by production of IFN-gamma 

(Engwerd et al. 1998). 
Furthermore, this response is  induced by interleukin-12 secreted by Dendritic 

cells(DC) ,(Engwerd et al. 1998, Gorak et al.1998, Scharton-Kersten et al.1995),  

InterLeukin-2 (IL-2) has resolution   in liver together with Tumor necrosis factor(TNF)-& 

production and expression with the nitric oxide synthase (iNOS) by macrophage  which  

control the infection with Leishmania donovani (Kaye et al.2004). Researchers pointed   

that, Interferon IFNλ production is secreted by Th4 (CD4) T cell and severely reduced in 

Leishmania donovani infection. 

 High level of inflammatory cytokines including TNF-α will stimulate other 

cytokines such as IL-10 as homoeostatic response to overcome further inflammatory 

response and high level of IL-10 mRNA is found in human suffering from visceral 

leishmaniasis (Nylen, 2007, and Nylen et al.2007). 

Objectives: 
 The objective of the study is to investigate the hypothesis of the immune system 

influences on visceral leishmaniasis. 
 

 Material and methods:  

 The period of the study was conducted in   September 2009 to September 2010. in Al 

Muthanna Feminine and children Hospitals.The project was designed as follow: 

 

 

Patients: 
 Thirty five patients were chosen to be the subject of the study. They were17 females and 

18 males aging from seven months to twelve years at Al Muthana Feminine and children  

Hospital for diagnosing Visceral leishmaniasis (Kala-azar). 

All patients   come from the surrounding rural area of Al Muthanna Governorate. 

All families breeding animals like cats, dogs and chicken. All of patients were presented 

with Hepatospleenomegaly   and only five were splenectomized. 

Samples for hematology studies: 
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 Blood samples for complete blood count (CBC) like Hemoglobin, White Blood 

Cells, Platelets, Neutrophils and Lymphocytes   were collected in heparinized tube.   five 

ml sterilized tube and the counting done in Sysmex  system model KX-21 cell count 

Japan (Sysmex corporation) using   two cubic  centimeters of blood, then two micoliters 

were injected in slide covered with cover slip then the slide was inserted in a pocket 

located in the system (Langford 2003, Chang 2011.) 

 Immunology: 
Testing   Kala-azar, infection or leishmaniasis, by using test kit called "Kala-azar Detect 

Rapid Test". The kit was manufactured in the USA, Bios Company. It detects the anti-

visceral "leishmania Donovani" antibodies in Human serum, (Ryan 2008, Sundar, 2006 

and Goswam 2003) 

One ml blood have been taken from patient and added to 5ml plain test tube. Then 

Centrifuged for 3-5 min in FANEM ExcelsaII, Model 206BL, at 12000rpm (Ryan 2008). 

Half ml (0.5ml)of patients serum were  added to the end of the test strip then dipped in 

chasing buffer  , waiting for ten min at room temperature, then   result were recorded as a 

color change.   Faint line will appear on the strip telling the result is positive. If the color 

of the strip stays clear or different color like faint pink, the result will be negative. 

 

 Statistical analysis. 

     Statistical analysis fallowed using t test Quick calculator program by using   patients 

age as a variable.Group-1 included  age one year and below, group-2, included more than  

one year. Using T test value in P>0.95 .The data showed that only platelet low in the 

count contributing to the symptoms of visceral leishmaniasis because there is significant 

difference between t test and categorized blood cell. The other significance is 

Hemoglobin concentration among patients.  

  The two-tailed P value equals 0.0367 for Platelates which tell it is significant 

By conventional criteria and the value is  ( t = 2.1769) and for hemoglobin the t test value 

was 0.3129, but with the rest of patients cells t values were less than 3 which make the 

significant   was rejected. 

    

Results: 
 Results Showed the lowest  count in patients aged between 7 month and 12 years 

were 16 patients have total WBC less or equal to 3.5x103/cc.The highest count was in 

one patient which was 10.6x103/cc.Rest of the patients were in between. Platelets count 

was low in all patients, lymphocytes all of them were normal except one patients was 

low, and Neutrophils were normal in 29 patients and 6 patients were low in Hemoglobin 

values the results showed  5 patients were anemic(below 7g/dl) 

 All patients were positive for Kala-Azar test, using the above test kit. And all of 

then had hepatospleenomegaly. 

 

 

 

 

 

 

 



 

Table-1: Patients aged group-1, one year and below explaining HB level and cell count 

like white blood cells (WBC), Platelet (PLTT), lymphocytes and Neutrophils. 

#     age/m Sex         HB, g/dl         WBC         PLTT      Lymph.      Neut. 

01- 09   M  10  3      176 38%      50% 

02- 12   F  06  3               100 48%      48% 

03- 12   F  09  4               120 43%      48% 

04- 10   F  08  4               140 39%        50% 

05- 12   F  07  4               120 43%        39% 

06- 12   F  08  3               90  40%     48% 

07- 07         M  08  4               120 40%        42% 

08- 12   M  08  4       120 39%        50% 

09- 12   M            08  4      120 39%        50% 

10- 08   F  07  3      163 46%        22% 

11- 07   M  08  5       82            40%        50% 

12- 12   M  08  3       50            65%        30% 

13- 11   M            09  8       100          40%        55% 

14- 07   F  09  3       121          35%        56% 

15- 05   M  08  4       122 36%      57% 

16- 12   F  06  11       77  40%        50% 

17- 11   M  14  05      106 38%        50% 

 

Table-2: Patients age more than one year. It explains the innate immune parameters were 

white blood cells x 1000cell count, Neutrophils and  

 platelets x 1000 cell count. 

# Age Sex HB  WBC  PlT. Lymph. Neut 

1- 1.3y    M 8  4             150 48%  40% 

2- 3y F 8  3  100 42%  48% 

3- 1.4y F 10  3  180 38%  45% 

4- 1.4 F 8  8  150 45%  47% 

5- 1.4 F 7  3  100 43%  48% 

6- 1.4 F 8  3  90 38%  50% 

7- 1.9 M 8  3  70 36%  55% 

8- 2 M 8  4  100 34%  50% 

9- 1.8y M 7  6  50 35%  54% 

10- 12 M 8  3  60 38%  55% 

11- 1.4 M 7  3  90 35%  57% 

12- 1.8 M 8  10  100 40%  50% 

13- 2 M 8  4  105 36%  53% 

14- 1.8 M 6  5  185 58%  55% 

15- 1.3 F 9  4  150 49%  53% 

16- 5 F 9  4  130 45%  57% 

17- 2 F 9  9  55.Re 40%  54% 
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Tabel-3: Showed the lowest count in patients aged between 7 month and 12 years were 

16 patients have total WBC less or equal to 3.5x103/cc. 

The highest count was in one patient which was 10.6x103/cc.Rest of the patients were in 

between. Platelets count was low in all patients, lymphocytes all of them were normal 

except one patients was low, and Neutrophils were normal in 29 patients and 6 patients 

were high. In Hemoglobin values the results showed  5 patients were anemic(below 

7g/dl). 
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Table-4: Normal blood count, Leukocytes, platelets, Lymphocytes and Neutrophils 

values according to the age. 

 

  (white blood cells/age group) Thousands of cells per cubic micoliters 

To 12 months 7.3 - 16.6 

1-2 years 3.6 - 17.0 

3-5 years 4.9 - 12.9 

6-7 years 4.4 - 10.6 

8-16 years 3.9 - 9.9 

The average count is 4.8-13.7x103 

Platelets Thousands of cells per microliter 

To 5 years 217 - 533 

6-10 years 181 - 521 

11-16 years 154 - 452 

Average 184-502x103 

Neutrophils Percentage 

    

To 12 months 16 - 50 

To 2 years 18 - 54 

To 3 years 21 - 60 

To 4 years 24 - 65 

4-9 years 32 - 64 

10-14 years 35 - 65 

Average is 24.1-58.2% 

   

Lymphocytes Percentage 

    

To 12 months 38 - 73 

To 2 years 34 - 72 

To 3 years 29 - 66 

To 4 years 25 - 63 

4-16 years 25 - 55 

 Average is   30-65.9 
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Discussion: 
 

Results claimed that there is no significant in White Blood Cells, Neutrophils and 

Lymphocytes but the significance in hemoglobin and platelets count. This mean that, 

platelets suppress  d level causing anemia  marrow or cause pan cytopenia and 

hemoglobin decreased also but when hemoglobin increased the reason was due to blood 

transfusion.   

 Neutrophil when engraftment during blood transfusion was as expected to    

suffering from blood transfusion problem make high or low cell count. And suffering 

from   severe pancytopenia. Antibodies against red cells, platelets, lymphocytes and 

granulocytes were detected in extremely high titers, (Knop et al.2004). Immune-mediated 

pancytopenia was refractory on multiple immunosuppressive treatment strategies. 

Proliferation of polyclonal plasma cells of recipient-type that was documented 

postmortem, was most likely responsible for excessive antibody formation of is due to 

drug cause immune suppression and the parasite also cause bone marrow supresin 

(Pancytopenia),their reason of fluctuation to low and high count. 

The membrane-associated antiplatelet, antineutrophil and antierythrocytic IgG antibodies 

seen in visceral leishmaniasis, (Pollack, 1988) 
  Those results which explain any insult of the cell due to Leishmania infection may 

be cytopenia of Immune-related pancytopenia (IRP) and some patients caused by the 

qualitative abnormalities of the hemopoietic stem cell by the destruction or suppression 

of hematopoietic stem cells from certain extrinsic insult such as low hemoglobin, or anti 

cell antibodies.  

Pancytopenia is a reduction in the number of RBCs, WBCs, and platelets in the 

peripheral blood below the lower limits of the age-adjusted normal range for healthy 

people. It is therefore the combination of anemia, leucopenia, and thrombocytopenia. It 

may result from decreased production of blood cells or bone marrow failure, or from their 

immune-mediated destruction or non-immune-mediated sequestration in the periphery.   

In our results lymphocytes were in normal count, and the fact said that 

lymphocytes  has to be in a state of lymphopnia but the result showed the opposite 

because researcher found that infection with Leishmania will activate T cell then their 

number will be higher due to the activation due to lipoprotein antigen. , proliferative 

response of T cells, was mainly due lo activation of Cn2-posilive,T cells (Kemp  et al 

1991). 

Spleen plays an important role in homeostasis of the body by modifying any functional 

correction especially in spleen concerning disease status. Also acts as a filter through 

which all blood passes( Kraal et al.,2006 ). This is why patients when their spleen is 

splenectomized they will suffer from sever infection due to the loss of active immune 

system.  

 Some  patients treated by blood transfusion that will make Blood count close to 

normal , and this is the cause of blood cell count fluctuated between low and high conut. 

 . As homeostatic mechanism of spleen to control persistent infection induced 

inflammation. Elevated levels of the regulatory cytokine interleukin (IL)-10 have been 

reported repeatedly in clinical studies of visceral leishmaniasis.     (Susanne Nylén, 

http://www.haematologica.org/search?author1=S+Knop&sortspec=date&submit=Submit


 

David Sacks, 2007). Hyper spleenism causes bone marrow suppression. It is suggested 

that Pancytopenia resulted from rapid destruction of antibody coated blood cells. 

  

References: 
Alberts B, Johnson A, Lewis J, 2002. "Leukocyte functions and percentage breakdown". 

Molecular Biology of the Cell.   4th edition. New York: Garland Science; 

Behin, R., J. Mauel, and B. Sordat. 1979. Leishmania tropica: pathogenicity and in vitro 

macrophage function in strains of inbred mice. Exp. Parasitol. 48:81-91. 

Chang YH, Yang SH, Wang TF, Lin TY, Yang KL, Chen SH., 2011. Complete blood 

count reference values of cord blood in Taiwan and the influence of gender and 

delivery route on them. Pediatr Neonatol. 52(3):155-60. 

Christian R. Engwerda, Michaela L. Murphy, Sara E. J. Cotterell, Sara C. Smelt, Paul M. 

Kaye, 1998. Neutralization of IL-12 demonstrates the existence of discrete organ-

specific phases in the control of Leishmania donovani  

Cillari, E., F. Y. Liew, P. Lo-Campo, S. Milano, S. Mansueto, and A. Salerno. 1988. 

Suppression of IL-2 production by cryopreserved peripheral blood mononuclear 

cells from patients with active visceral leishmaniasis in Sicily. J. Immunol. 140: 

2721-2726. 

Crawford, G. D., D. J. Wyler, and C. A. Dinarello. 1985.et al, Zone Macrophages. 

Parasite-monocyte interactions in human leishmaniasis: production. Am J Pathol.  175(3): 

1107–1115. 

 Engwerda CR, Ato M, Kaye PM.2004. Macrophages, pathology and parasite persistence 

in experimental visceral leishmaniasis. Trends Parasitol. 2004 Nov;20(11):524-30. 

Gorak PM, Engwerda CR, Kaye PM. Dendritic cells, but not macrophages, produce IL-

12 immediately following Leishmania donovani infection. Eur J Immunol. 

1998;28:687–695.  

Goswami RP, Bairagi B, Kundu PK, 2003. K39 strip test--easy, reliable and cost-

effective field diagnosis for visceral leishmaniasis in India. J Assoc Physicians 

India. 51:759-61. 

Handman, E., R. Ceredig, and G. F. Mitchell. 1979. Murine cutaneous leishmaniasis: 

disease patterns in intact and nude mice of various genotypes and examination of 

some differences between normal and infected macrophages. Aust. J. Exp. 

Biol.Med. 57:9-30. 

Harvey Motulsky 2010. Quick Calcs Online Calculators for Scientists.  

Graph Pad Software, Inc. 

Kemp, M., T. G. Theander,E. Handman, A.s.Hey,J.A. L. Hviid, D.A.L.Seqrensen, 

J.O.B.Were,D.K. Koech, and A. Kharazmi, 1991 . Scandinavian Journal of 

Immunology, 33(2): 219–224. 

 Knop, S , J Bux, SM Kroeber, P Bader, H Hebart, L Kanz and H Einsele, 2004. Fatal 

immune-mediated pancytopenia and a TRALI-like syndrome associated with high 

titers of recipient-type antibodies against donor-derived peripheral blood cells after 

allogeneic bone marrow transplantation following dose reduced 

conditioning.haematol  89(5 ): ECR12 

Lukasz Kedzierski, 2010. Leishmaniasis Vaccine: Where are We Today?.  J Glob Infect 

Dis. 2(2): 177–185.  

http://www.ncbi.nlm.nih.gov/books/bv.fcgi?highlight=leukocyte,functions&rid=mboc4.table.4143
http://www.garlandscience.com/textbooks/0815341059.asp
http://www.ncbi.nlm.nih.gov/pubmed?term=Chang%20YH%5BAuthor%5D&cauthor=true&cauthor_uid=21703558
http://www.ncbi.nlm.nih.gov/pubmed?term=Yang%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=21703558
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20TF%5BAuthor%5D&cauthor=true&cauthor_uid=21703558
http://www.ncbi.nlm.nih.gov/pubmed?term=Lin%20TY%5BAuthor%5D&cauthor=true&cauthor_uid=21703558
http://www.ncbi.nlm.nih.gov/pubmed?term=Yang%20KL%5BAuthor%5D&cauthor=true&cauthor_uid=21703558
http://www.ncbi.nlm.nih.gov/pubmed?term=Chen%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=21703558
http://www.ncbi.nlm.nih.gov/pubmed/21703558
http://www.ncbi.nlm.nih.gov/pubmed?term=Engwerda%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=15471704
http://www.ncbi.nlm.nih.gov/pubmed?term=Ato%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15471704
http://www.ncbi.nlm.nih.gov/pubmed?term=Kaye%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=15471704
http://www.ncbi.nlm.nih.gov/pubmed/15471704
http://www.ncbi.nlm.nih.gov/pubmed?term=Goswami%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=14651134
http://www.ncbi.nlm.nih.gov/pubmed?term=Bairagi%20B%5BAuthor%5D&cauthor=true&cauthor_uid=14651134
http://www.ncbi.nlm.nih.gov/pubmed?term=Kundu%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=14651134
http://www.ncbi.nlm.nih.gov/pubmed/14651134
http://www.ncbi.nlm.nih.gov/pubmed/14651134
http://www.haematologica.org/search?author1=S+Knop&sortspec=date&submit=Submit
http://www.haematologica.org/search?author1=J+Bux&sortspec=date&submit=Submit
http://www.haematologica.org/search?author1=SM+Kroeber&sortspec=date&submit=Submit
http://www.haematologica.org/search?author1=P+Bader&sortspec=date&submit=Submit
http://www.haematologica.org/search?author1=H+Hebart&sortspec=date&submit=Submit
http://www.haematologica.org/search?author1=L+Kanz&sortspec=date&submit=Submit
http://www.haematologica.org/search?author1=H+Einsele&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Kedzierski%2BL%5bauth%5d


Journal of Babylon University/Pure and Applied Sciences/ No.(4)/ Vol.(22): 2014 

 

Langford, k. , L.luchtman-Jones, R. Miller,D.Walck, 2003.Performance Evaluation of the 

Sysmex XT-2000i Automated Hematology Analyzer.Laboratory Hematology 9:29-

37 2003 Carden Jennings Publishing Co., Ltd. 

Manson-Bahr, P. E. C. 1961. Immunity in Kala-Azar. Trans. R.Soc. Trop. Med. 

Hyg.55:550-555.  

Michael P. Holt*, LinLing Cheng* and Cynthia Ju, 2008. Identification and 

characterization of infiltrating macrophages in acetaminophen-induced liver injury. 

Journal of Leukocyte Biology 84( 6): 1410-1421 

Nacy, C. A., A. H. Fortier, M. G. Pappas, and R. Henry. 1983. 

Susceptibility of inbred mice to Leishmania infection: correlation 

of susceptibility with in vitro defective macrophage microbicidal 

activities. Cell. Immunol. 77:298-307 

 Nelson-textbook-of-pediatrics-19th-edition-2011. Robert M. Kliegman, “Nelson 

Textbook of Pediatrics 19th ed.” W.B. Saunders Company 

 Nylén S. , R. Maurya, L. Eidsmo, K. Das Manandhar, S. Sundar, and D. Sacks, 2007. 

“Splenic accumulation of IL-10 mRNA in T cells distinct from CD4 +CD25+ 

 (Foxp3) regulatory T cells in human visceral leishmaniasis,” Journal of Experimental 

Medicine, vol. 204(4):805–817,  

Pollack S, Nagler A, Liberman D, Oren I, Alroy G, Katz R, Schechter Y. Immunological 

studies of pancytopenia in visceral leishmaniasis, 1988. 

Isr J Med Sci. 24(2):70-4. 

Prina E, Lang T, Glaiche nhaus N, Antoine JC.1996. Presentation of the protective 

parasite antigen LACK by Leishmania-infected macrophages. J Immunol. 1996 Jun 

1;156(11):4318-27. 

Rezai HR, Ardehali SM, Amirhakimi G, Kharazmi A.1978. Immunological features of 

kala-azar. Am J Trop Med Hyg. 1978 Nov;27(6):1079-83. 

Richard G. Titus,Tamrat Abebe, Asrat Hailu, Ingrid Müller, Matthew E. Rogers,Charles 

R. M. Bangham,Markus Munder, and Pascale Kropf, 2009. Local Suppression of T 

Cell Responses by Arginase-Induced L-Arginine. PLoS Negl Trop Dis.  Volume 

3(7): e480 

Ryan J. Welch, Brian L. Anderson, and Christine M. Litwin, 2008. Rapid 

Immunochromatographic Strip Test for Detection of Anti-K39 Immunoglobulin G 

Antibodies for Diagnosis of Visceral Leishmaniasis. Clin Vaccine Immunol. 2008 

September; 15(9): 1483–1484.  

Sadick, M. D., R. M. Locksley, C. Tubbs, and H. V. Raff. 1986. Murine cutaneous 

leishmaniasis: Resistance correlates with the capacity to generate IFN-y in response 

to Leishmania antigens in vitro. J. Immunol. 136:655-661. 

Scott P. The role of TH1 and TH2 cells in experimental cutaneous leishmaniasis. Exp 

Parasitol. 1989;68:369–72.  

Sundar S, Maurya R, Singh RK, Bharti K, Chakravarty J, Parekh A, Rai M, Kumar K, 

Murray HW, 2006. Rapid, noninvasive diagnosis of visceral leishmaniasis in India: 

comparison of two immunochromatographic strip tests for detection of anti-K39 

antibody. J Clin Microbiol. 2006 Jan;44(1):251-3. 

J Assoc Physicians India. 2003 Aug;51:759-61. 

 Susanne Nylén, David Sacks, 2007,  Interleukin-10 and the pathogenesis of human 

visceral leishmaniasis 

http://www.jleukbio.org/search?author1=Michael+P.+Holt&sortspec=date&submit=Submit
http://www.jleukbio.org/search?author1=Michael+P.+Holt&sortspec=date&submit=Submit
http://www.jleukbio.org/search?author1=LinLing+Cheng&sortspec=date&submit=Submit
http://www.jleukbio.org/search?author1=LinLing+Cheng&sortspec=date&submit=Submit
http://www.jleukbio.org/search?author1=Cynthia+Ju&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed?term=Pollack%20S%5BAuthor%5D&cauthor=true&cauthor_uid=2833465
http://www.ncbi.nlm.nih.gov/pubmed?term=Nagler%20A%5BAuthor%5D&cauthor=true&cauthor_uid=2833465
http://www.ncbi.nlm.nih.gov/pubmed?term=Liberman%20D%5BAuthor%5D&cauthor=true&cauthor_uid=2833465
http://www.ncbi.nlm.nih.gov/pubmed?term=Oren%20I%5BAuthor%5D&cauthor=true&cauthor_uid=2833465
http://www.ncbi.nlm.nih.gov/pubmed?term=Alroy%20G%5BAuthor%5D&cauthor=true&cauthor_uid=2833465
http://www.ncbi.nlm.nih.gov/pubmed?term=Katz%20R%5BAuthor%5D&cauthor=true&cauthor_uid=2833465
http://www.ncbi.nlm.nih.gov/pubmed?term=Schechter%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=2833465
http://www.ncbi.nlm.nih.gov/pubmed/2833465
http://www.ncbi.nlm.nih.gov/pubmed?term=Prina%20E%5BAuthor%5D&cauthor=true&cauthor_uid=8666803
http://www.ncbi.nlm.nih.gov/pubmed?term=Lang%20T%5BAuthor%5D&cauthor=true&cauthor_uid=8666803
http://www.ncbi.nlm.nih.gov/pubmed?term=Glaichenhaus%20N%5BAuthor%5D&cauthor=true&cauthor_uid=8666803
http://www.ncbi.nlm.nih.gov/pubmed?term=Antoine%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=8666803
http://www.ncbi.nlm.nih.gov/pubmed/8666803
http://www.ncbi.nlm.nih.gov/pubmed?term=Rezai%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=310248
http://www.ncbi.nlm.nih.gov/pubmed?term=Ardehali%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=310248
http://www.ncbi.nlm.nih.gov/pubmed?term=Amirhakimi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=310248
http://www.ncbi.nlm.nih.gov/pubmed?term=Kharazmi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=310248
http://www.ncbi.nlm.nih.gov/pubmed/310248
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Titus%2BRG%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Abebe%2BT%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Hailu%2BA%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20M%26%23x000fc%3Bller%2BI%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Rogers%2BME%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Bangham%2BCR%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Bangham%2BCR%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Munder%2BM%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Kropf%2BP%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Welch%2BRJ%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Anderson%2BBL%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Litwin%2BCM%5bauth%5d
http://www.ncbi.nlm.nih.gov/pubmed?term=Sundar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16390983
http://www.ncbi.nlm.nih.gov/pubmed?term=Maurya%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16390983
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20RK%5BAuthor%5D&cauthor=true&cauthor_uid=16390983
http://www.ncbi.nlm.nih.gov/pubmed?term=Bharti%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16390983
http://www.ncbi.nlm.nih.gov/pubmed?term=Chakravarty%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16390983
http://www.ncbi.nlm.nih.gov/pubmed?term=Parekh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16390983
http://www.ncbi.nlm.nih.gov/pubmed?term=Rai%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16390983
http://www.ncbi.nlm.nih.gov/pubmed?term=Kumar%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16390983
http://www.ncbi.nlm.nih.gov/pubmed?term=Murray%20HW%5BAuthor%5D&cauthor=true&cauthor_uid=16390983
http://www.ncbi.nlm.nih.gov/pubmed/16390983
http://www.ncbi.nlm.nih.gov/pubmed/14651134

