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Abstract 
         The aim of this study was to evaluate the histopathological effect of leishmaniasis on liver and spleen of 

dog. Five dogs were inoculated with leishmania in laboratory to study variable histopathological change in 

relation to serological analysis. Section of liver and spleen were cut and stained with Leishman and 

haematoxylin and eosin stain for microscopical examination. Liver was show a pseudolobule, few 

inflammatory cells infiltration mostly lymphocytes and plasma cells and liver parenchyma is absent with a 

few necrotic hepatocytes with areas of fibrosis. Spleen was greatly enlarged, section of it shown few sinusoids 

have large numbers follicular structures,eosinophilic hyalinized wall of blood vessels ,multiple areas of 

necrosis and destroying the normal architecture white pulp, red pulp is largely occupied by collection of 

macrophages (histiocytes). When compared with natural dog that have negative serological test. 

 
 الخلاصة

ألنسيجيه في كبد وطحال الكلاب ألمصابه تجريبيا بطفيلي الليشمانيا. خمسة كلاب تم الدراسة الحالية تقيم التأثيرات ألمرضيه تضمنت 
. الموجب عند مقارنتها بالكلاب ذات الاختبار المصلي السالب حقنها بهذا الطفيلي مختبريا لرؤية مختلف التأثيرات بعد الاختبار المصلي

انيا إضافة إلى الايوسين والهيماتوكسلين للفحص النسيجي ألمجهري. شوهد في أخذت مقاطع نسيجيه من الكبد والطحال، صبغت بصبغة الليشيم
وارتشاح عدد قليل من الخلايا الالتهابية في الغالب اللمفوسايت والبلازما مع غياب  عدد من المقاطع ظهور الكبد على شكل فصيصات كاذبة,

فينيه. أظهرت عدد من المقاطع في الطحال حزم من نسيج ضام ليفيني شبه كامل لمتن النسيج الكبدي، إضافة إلى وجود مناطق تنخريه ولي
بكميات مهمة, إضافة إلى نسيج زجاجي حمضي في جدار الاوعيه ألدمويه, ومناطق متعددة من التنخر مع تحطم لمتن النسيج الطبيعي في 

 )الهستيوسايت(. اللب الأبيض والأحمر من الطحال، كما لوحظ ارتشاح عدد كبير من الخلايا البلعميه

 

 

 

Introduction 
Leishmania species are wide spread in the 

world, causing coetaneous and visceral infections 

in humans. The leishmaniasis appear to be far 

more abundant and of greater public health 

importance than was previously recognized with 

epidemics of both leishmaniasis occurring [1]. 

Most forms of the disease are transmissible only 

from animals (zoonosis), but some can be spread 

between humans. Human infection is caused by 

about 21 of 30 species that infect mammals. The 

dog is considered to be the primary domestic 

reservoir of the disease [2]. 

 

http://en.wikipedia.org/wiki/Zoonosis
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      Visceral leihmaniasis is a chronic illness that is 

characterized by irregular fever, 

hepatosplenomegaly, anaemia and leucopenia, and 

progressive weakness and emaciation which can 

result in death if left untreated. The vector is 

female sandfly, and in most regions, the canine has 

been identified as the major reservoir for 

transmission [3]. The causative organism was first 

isolated in 1903. In vertebrates, the parasites are 

found intracellularly in the reticuloendothelial 

system as the amastigote form, which is 

flagellated, round, and 2-4 µm in diameter [4]. 

Most infected humans [3,5] and at least a 

proportion of infected dogs [5,6] remain 

asymptomatic or develop a mild disease, which is 

spontaneously cured. Occasionally, dogs and 

humans develop a severe form of VL [3,7] that is 

usually lethal if left untreated. In both humans and 

dogs, the disease proceeds with emaciation, 

enlargement of the liver and spleen, fever, 

anaemia, and an increased predisposition to 

bacterial infection [3,8–9]. In dogs, such signs of 

disease are further accompanied by a variety of 

skin and ocular lesions [10]. Much that is known 

about the immune response to Leishmania 

parasites [11]. 

          In order to evaluate the role of the dog in the 

cycle of canine visceral leishmaniasis (CVL) 

infection, all manifestations of the disease must be 

known, ranging from clinical and pathological 

features to the extension and progression of lesions 

in various compromised organs. So we decided to 

examine the spleen because it play a central role in 

visceral leishmaniasis, in contrast liver. 

 

Materials and methods 
       The animals were brought to the laboratory 

from Basrah streets after breeding and inoculated 

with leishmania (promastigote) via leg veins and 

lymph nodes. After two to three months we 

examine the clinical signs of leishminiasis. The 

presence of anti-leishmania antibodies in the serum 

were investigated by DAT [Direct Agglutination 

Test] (have positive test).     

         The animals were killed as recommended by 

the program for the control of zoonotic diseases 

that have clinical signs were obtained and records. 

Liver and spleen specimens were collected from 

five dogs that infected with leishmanial 

promastigote in libratory. As a control group, 

specimens from 3 animals with a negative LST, 

and the absence of anti-Leishmania antibody 

activity in the serum as measured by DAT were 

randomly selected; we referred to this group as non 

infected pathological examined.  

         Three to four mm-thick slices of liver and 

spleen tissue were cut transversally and fixed in 

10% formalin, tissue slices were embedded in 

paraffin. Four to five µm-thick section were cut 

and stained with Leishman and haematoxylin and 

eosin stain for microscopical investigation. A 

section from liver and spleen of control group was 

taken. All tissues were processes by conventional 

methods. These sections were examined by the 

authors who were blind to previous knowledge of 

the identities of the animals. 

 

Results 
     Clinical diagnosis:- temperature of undulant 

type of fluctuated daily from 36.6C to 39C, 

frequently with a double rise of temperature every 

24 hours. The abdomen is a protuberant and both 

the liver and spleen can be palpated far below the 

costal margin, bleeding typically occurs in 

subcutaneous region of ventricle part of chest. 

       Cross lesions: the liver of dog which is 

exposed to experiment inoculates with 

promastigote of leishmania appear areas of 

consolidation with central necrosis and 

hemorrhage, also it appear as micronodula and 

hard, liver small enlarged and shrunken, firm but 

somewhat friable. 

         Microscopic lesions by histopathological 

sections in the liver was show apseudolobule, that 

is without a central vein and peripheral portal trials 

(fig. 1), with diffuse hydropic degeneration almost 

1-2 section appeared the hepatocytes are 

vacuolated. Parts if section exhibited the liver is 

divided into more or less uniform sized 

pseudolobules, disruption of the architecture of the 

entire liver (fig. 2), the cords of hepatocytes appear 

atrophic where as the phgocytic kupffer cells lining 

http://www.ncbi.nlm.nih.gov/pubmed/3745974
http://www.ncbi.nlm.nih.gov/pubmed/11600910
http://www.ncbi.nlm.nih.gov/pubmed/6123246
http://www.ncbi.nlm.nih.gov/pubmed/525953
http://www.ncbi.nlm.nih.gov/pubmed/3745974
http://www.ncbi.nlm.nih.gov/pubmed/8921468
http://www.ncbi.nlm.nih.gov/pubmed/3745974
http://www.ncbi.nlm.nih.gov/pubmed/590992
http://www.ncbi.nlm.nih.gov/pubmed/9413121
http://www.ncbi.nlm.nih.gov/pubmed/16490717
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the sinusoids are swollen, the nuclei of which 

appear as very small. There is abundance of young 

fibrous tissue in the picture (some fixation 

shrinkage has occurred), parts of sections show 

fibro-connective tissue bands are seen, those are 

thin septa with scantly in flammation cells in 

filtration, complete absence of hepatocellular 

structure lie not any lobule of liver (fig. 3) was 

differentiated or liver structure obscure lie fibrosis, 

no any which that indicate to a trial area of liver, 

loose capsulated areas of hydropic degeneration.  

       The spleen crossly is greatly enlarged firm. 

Microscopic lesion; the red pulp is largely 

occupied by collection of macrophages 

(histocytes). There are comparatively few 

sinusoids but large numbers of follicular structures. 

There is interfollicular tissue a hyalinized blood 

vessel with a thick hyaline wall. Multiple areas of 

diffuse lymphocytes arranged in tight concentric 

circles. The follicular tissue consist of an extensive 

network of small Bl. V. with eosinophilic 

hyalinized wall and small lumen (fig. 4), between 

them many small lymphocytes; some of them 

forming a clusters. Highly distention of the 

sinusoids. White pulp itself was loosed and 

disorganized; multiple areas of necrosis and found 

destroying the normal architecture of the white 

pulp (fig. 5). Proliferation of the sinus endothelial 

cells. In the Cytoplasm of some histiocytes, 

hemosidrin pigments were found (fig. 6). Also the 

fig. appears necrotic cells, reveals marked fibrosis 

in the Malpighian corpuscle.  
 

(Fig, 1, 2, 3 in liver; Fig. 4, 5, 6 in spleen) 
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Fig. 1: The figure shown part of a pseudo-lobule 

without a central vein there is peripheral portal trial 

with minute fatty change, the sinusoids are clearly 

dilated and congested. There is parenchymal 

inflammatory cells infiltration mostly lymphocyte. 

Fig. 2: the figure shows connective tissue bands 

and septa with little of inflammatory cell 

infiltration mostly lymphocytes and plasma cells. 

The normal lobular architecture of the liver, 

parenchyma is absent, few necrosed hepatocytes, 

blood vessels are thickened. 

Fig. 3: the figure shows middle layer these are no 

hepatic cord was appear like arrangement of the 

hepatocytes, the liver parenchyma is absent instead 

bizarre hepatocytes are seen, also picture showing 

bile pigment within or inspissated between them. 

Fig.4: The figure shown inter-follicular tissues 

consist of an extensive net work of blood vessels 

with eosinophiles hyalinized wall of small lumen. 

Fig. 5: the figure shows highly distention of the 

splenic sinusoids. White pulp it self was loosened 

and disorganized, multiple areas or necrosis found 

destroy the normal architecture of white pulp. 

Fig. 6: the figure shows plasma cells infiltreation, 

proliferation of the sinus-endothelial cells, in 

cytoplasm of some histocytes, hemosidrin pigment 

were found.   
 

Discussion 
        Canine visceral leishmaniasis is chronic 

disease of great epidemiological importance, the 

dog being the reservoir for human disease. 

Changes in liver and spleen associated with VL 

have been previously reported in various studies. 

However, the current study presents a systematic 

view of changes in different compartments of the 

liver and spleen in naturally infected dogs from an 

endemic area of VL. 

        Moreover, there was a positive correlation 

between hepatic fibrosis areas in naturally infected 

dogs and the parasite burden, appeared in our 

study, observed in other studies. These fibrous 

areas shown various thicknesses, being thicker in 

certain lobular areas than in others. In contrast, a 

peculiar and diffuse intralobular compatible with 

description by[12]. 

The presence uniform sized pseudolobules, scantly 

inflammatory cells infiltration, and complete 

absence of hepatocellular structure owing to 

fibrosis in numerous section mostly intralobular 

deposition were observed in portion of them by 

other workers [12, 13].   

       Perisplenitis is a common finding in canine 

VL [14,15]. Although the increase in spleen size 

may predispose that organ to trauma or mechanical 

stress, the actual genesis of perisplenitis in 

leishmaniasis remains unknown. It is interesting, 

however, that the perisplenitis was associated with 

the presence of parasite-containing macrophages in 

subcapsular areas. The presence of such 

macrophages in capsular and subcapsular 

inflammatory infiltrates has also been observed in 

Fig. 5 

Fig. 6 

http://www.ncbi.nlm.nih.gov/pubmed/9071026
http://www.ncbi.nlm.nih.gov/pubmed/832183
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other studies [15]. These findings may indicate a 

role for inflammation in parasite dissemination 

[16,117], or that the parasite elicits an 

inflammatory reaction.  

        In light of previously published data regarding 

immunity to Leishmania, it seems contradictory 

that splenic granulomas were more frequently 

found in the group of infected animals with 

negative LST than in infected animals with 

positive LST. In effect both, granuloma and 

positive LST may result from DTH reactions to 

Leishmania antigens. The granulomas observed in 

the spleen of the animals in this study varied from 

poorly structured aggregates, consisting of at least 

four large epithelioid macrophages, to the barely 

organized structure shown in.The increase of 

macrophages in red pulp that observed may be 

determinant for immune response of host to VL. 

Hence, as observed in humans with long duration 

VL [18], these granulomas appear to reflect a 

persistent chronic inflammation in response to 

uncontrolled infection.   

        In fact, interlukin-10 and other cytokines 

produced by granuloma cells may provide 

conditions for the survival of Leishmania [19] and 

other microorganisms [20]. The fact that 

granulomas were only present in animals with 

positive spleen culture in our study supports the 

view that these granulomas may reflect a state of 

inefficient control of Leishmania infection by the 

host immune system. 
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