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ABSTRACT  

The aim of the current study was to investigate the ability of the transmission 

of Leishmania donovani parasite from pregnant mothers to their embryos in 

experimental BALB/c mice. After 5 days of copulation males with females,females 

were injected with 1012 parasite/ml of promastigote stage through the tail vein, which 

is grown in NNN-medium. 

This study demonstrated parasite ability to congenital transmission from 

mothers to their embryos by placenta through the appearance of amastigote in tissue 

sections of liver and bone marrow of infected mice fetusescompared with uninfected 

fetuses. 

INTRODUCTION 

Leishmaniasis is caused by protozoan parasites of more than 20 species. it is 

transmitted by the sand fly insect that returns to the Phlebotomus genus (1). 

Leishmaniasis is endemic in 88 countries, including Iraq, and nearly 12 million 

infected people with more than 350 million are at risk (2) and according to reports of 

the communicable disease control center at the ministry of health, the disease remains 

a major cause of morbidity in Iraq (3). 

Visceral leishmaniasis is a fatal parasitic disease transmitted by vector-borne caused 

by a L.donovani , L.infantum , L.chagasi complex of parasites and is associated with 

fever, malaise, anorexia, fatigue, splenohepatomegaly, lymphadenopathy and 

progressive inhibition of cellular immunity (4). also (5) confirmed the presence of 

high levels of IgG and IgM in serum of infected individuals with L.donovani 
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compared with serum healthy individuals. while (6) proved the increased infection 

rate of promastigote phase by inoculation in BALB/c infected adult mice. and 

according to WHO there are million cases of infection causing more than 50000 

deaths case each year (7). 

Low & Cookerecorded the first case of kala-azar infection in pregnant fetus that 

occurred in Africa with an infant appeared signs and symptoms of visceral 

leishmaniasis at delivery (8). While Banerjirecorded a case of a child infection that 

born in England,which appeared symptoms and clinical signs that laboratory 

confirmed as visceral leishmaniasis in the seventh month of age. The mother’s child 

had acquired the disease in the fifth month of pregnancy, which had returned to 

England from India (9). In addition,Nyakundiet al.recorded a case of infection in a 

male infant in the fourth month was born premature after the sixth month of 

pregnancy while child’s mother was diagnosed as having visceral leishmaniasis 

during pregnancy (10). 

Yadavet al. described an 11-month male infant showed symptoms that were later 

diagnosed as VL., while the of child’smother was infected with the disease when she 

was pregnant (11), also areported case of VL. a German infant in non-endemic region 

that potentially transient L.donovani congenitally from asymptomatic mother to her 

child (12). 

Haqueet al. reported the congenital transmission of L.donovani in his 25 old lady. She 

had symptoms of fever in the sixth month of pregnancy and kept the infant with 

herself because she was breastfeeding him (13). Also, the researchers pointed out that 

11 cases of congenital transmission have been recorded since 1926 and this is case 

number 12 and in most cases the disease appears after the mother become infected 

during pregnancy (13). 

MATERIALS AND METHODS 

Isolates of Leishmaniadonovanipromastigote 

L.donovani isolates were obtained in the promastigote stage from College of science / 

University of Mustansiriya (DUAA/IQ/2005/MRU15) and transferred to the 

laboratory by container vails on NNN-medium in refrigerated containers. The cultures 
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were then immediately renewed after they reached the laboratory on NNN-agar + 

lock. 

Parasite culture  

The parasite growth is mainly based on NNN-medium according to(14) as solid 

medium, while the liquid medium or lock solution according to(15). 

Cultivation of L.donovanipromastigote 

Three to five ml of lock solution was added to the screw tube vials containing sterile 

NNN-medium and 0.1ml of previous parasite cultures werethen injected, and 0.1ml of 

gentamycin and 10%Heated Inactivated Fetal Bovine Serum(HIFBS) were added for 

each vial.The cultures were then incubated in incubator type memmert at a 

temperature of 24˚c then renewed every 4 days. 

Infection of pregnant mice 

Fifteen female mice were mixed with 5 males for 5 days. They were thenseparated 

from males and 10 females infected with 1012parasites suspended in 0.1ml by 

intravenous injection through tailed vein and left for 4 weeks, while 5 females left as 

uninfected control group.The fetuses of pregnant females were dissected after delivery 

and fixed, and the number of pregnant females that lasted to the end of experiment 

was 4 mice, while the other 6 were not pregnant. Also, the embryos of 3 other 

pregnant mice were dissected after delivery and fixed as uninfected control group, 

while the other 2 females were not pregnant, after which the targeted organs (liver , 

bone marrow) were fixed inside plastic container and added to enough amount of 10% 

formalin for the purpose of tissue preparation. 

Tissue preparation (liver , bone marrow) 

The Drury et al. method was used in tissue preparation while the sections were stained 

by Haematoxyline-Eosine stain and were loaded with D.P.X. material and cover slide 

(16). They were then imaged using composite imaging microscope type Leica. 

RESULTS 

Histological sections taken from the fetuses of the control mice of liver tissue 

showed that they were composed of cells with dark nuclei because of their divisional 
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activity (figure1). In additionthe bone marrow was

which consists of cells in different stages (

The current study has demonstrated the presence of

tissues, and this is evident by observation of the amastigote phase in the bone marrow

and severe decomposition

was present in various areas of liver 

of lymphocyte and kupffer

decomposition of liver tissue (figure 7), and the

(figure 8). 

  

Figure (1): Transverse se

and their nuclei (red arrow) and liver sinusoids (yellow arrow

H&E.(10X). 
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. In additionthe bone marrow was composed of hematopoiesis tissue, 

which consists of cells in different stages (figure2). 

study has demonstrated the presence ofL.donovaniin experimental mice

, and this is evident by observation of the amastigote phase in the bone marrow

decomposition of blood-producing cells (figure3,4,5). Further

in various areas of liver tissue, causing hemorrhage and the accumulation 

of lymphocyte and kupffer cells (figure 6) and the occurrence of severe 

tissue (figure 7), and theamastigote phasefull of

Figure (1): Transverse section in liver of a mouse fetus showing the hepatic

and their nuclei (red arrow) and liver sinusoids (yellow arrows) in control group
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in experimental mice 
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of the liver cells 
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in control group 
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Figure (2): Transverse section in bone m

the types of cells present in the 

trabecular (red arrow) H&E.(10X

  

Figure (3): Transverse section in head of the fetal bone

showing the periosteum (yellow arrow) and the presence of the amastigote phase 

(red arrow) H&E.(100X).
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Figure (2): Transverse section in bone marrow of uninfected mouse fetus

the types of cells present in the hematopoiesis tissue (yellow arrow

arrow) H&E.(10X).  

  

Figure (3): Transverse section in head of the fetal bone of infected mouse 

the periosteum (yellow arrow) and the presence of the amastigote phase 

). 

 

arrow of uninfected mouse fetus shows 

tissue (yellow arrows) and bone 

of infected mouse 

the periosteum (yellow arrow) and the presence of the amastigote phase 
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Figure (4): Transverse section in

spread of a amastigote stage (red arrow

producing cells (yellow arrow) H&E.(

  

Figure (5): Transverse section in

marrow demonstrate the presence of

H&E.(100X). 
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Figure (4): Transverse section in bone marrow of the mouse fetus

spread of a amastigote stage (red arrows) and severe decomposition of blood

producing cells (yellow arrow) H&E.(100X). 

  

): Transverse section in region of bone transformation and bone 

marrow demonstrate the presence of theamastigote phase (yellow arrow

  

 

bone marrow of the mouse fetus shows the 

decomposition of blood-

region of bone transformation and bone 

amastigote phase (yellow arrows) 
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Figure (6): Transverse 

arrow) and accumulation of defensive cells (yellow arrow)

of liver tissue (white arrow

  

Figure (7): Transverse section in fetal liver of a mouse infected by 

transmission shows liver decomposition (red arrow

arrow) H&E.(40X). 
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Figure (6): Transverse section shows bleeding in the infected fetal liver (red 

arrow) and accumulation of defensive cells (yellow arrow) and the decomposition 

er tissue (white arrows) H&E.(40X). 

  

Figure (7): Transverse section in fetal liver of a mouse infected by congenital 

transmission shows liver decomposition (red arrows) and bleeding (yellow 

 

 

section shows bleeding in the infected fetal liver (red 

and the decomposition 

congenital 

) and bleeding (yellow 
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Figure (8): Transverse section in fetal mouse liver appears to be full of liver cells 

in large numbers of theamastigo

The current study demonstrated the a

pregnant mice to their embryos. T

sections of modern deliveries and this was

the newborn deliveries were infected through pregnant mothers who were infected 

with the parasite, while (18

bone marrow, heart, spleen, lymph nodes, kidney and placenta of moder

infected mothers. 

A study in Germany described the congenital transmission of visceral 

leishmaniasis in an infant who has never been present in an endemic area by visceral 

leishmaniasis, which showed signs of hepatosplenomegaly, bilaterally

cervical lymph nodes, intermittent fever and a rectal temperature of 40

researchers believe that the disease was transmitted to the infant by mother who 

acquired the infection during her stay in Spain, which proved serological tests infected 

with parasite. The researchers explained that the infant infected by transmission of 

maternal blood during del

believe that the second reason is closest to interpreting the congenital transmission of 

the parasite in the current study. T

mother’s blood to the fetus
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Figure (8): Transverse section in fetal mouse liver appears to be full of liver cells 

amastigote stage (yellow arrows) H&E.(40X

DISCUSSION 

study demonstrated the ability of L.donovani to the transition from

pregnant mice to their embryos. The parasite appeared in the liver and bone marrow 

sections of modern deliveries and this was agreed with (17), who found that 26% of 

the newborn deliveries were infected through pregnant mothers who were infected 

18) diagnosed the parasite in different organs such as liver, 

bone marrow, heart, spleen, lymph nodes, kidney and placenta of moder

A study in Germany described the congenital transmission of visceral 

hmaniasis in an infant who has never been present in an endemic area by visceral 

, which showed signs of hepatosplenomegaly, bilaterally

cervical lymph nodes, intermittent fever and a rectal temperature of 40

the disease was transmitted to the infant by mother who 

acquired the infection during her stay in Spain, which proved serological tests infected 

he researchers explained that the infant infected by transmission of 

maternal blood during delivery or by the placenta during pregnancy 

believe that the second reason is closest to interpreting the congenital transmission of 

parasite in the current study. There was not enough time for transmission of the 

mother’s blood to the fetus because the deliveries dissected directly after delivery.

 

Figure (8): Transverse section in fetal mouse liver appears to be full of liver cells 

X). 

to the transition from 

ver and bone marrow 

found that 26% of 

the newborn deliveries were infected through pregnant mothers who were infected 

) diagnosed the parasite in different organs such as liver, 

bone marrow, heart, spleen, lymph nodes, kidney and placenta of modern deliveries of 

A study in Germany described the congenital transmission of visceral 

hmaniasis in an infant who has never been present in an endemic area by visceral 

, which showed signs of hepatosplenomegaly, bilaterally enlarged 

cervical lymph nodes, intermittent fever and a rectal temperature of 40˚c. The 

the disease was transmitted to the infant by mother who 

acquired the infection during her stay in Spain, which proved serological tests infected 

he researchers explained that the infant infected by transmission of 

ivery or by the placenta during pregnancy (12), and we 

believe that the second reason is closest to interpreting the congenital transmission of 

transmission of the 

dissected directly after delivery. 
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(19;20;21) noted the transmission of pregnant mother’s cells to their fetuses and the 

transfer of embryonic cells to pregnant mothers. This may be the main cause of 

parasite transmission from pregnant mothers to their fetuses in the current study. 

Consequently, the pathways that allow passage of body cells of this size may be 

sufficient for free amastigote stage to the embryo or through its transmission with the 

cells containing it. 

The congenital transmission of parasites is not limited to L.donovani . There are 

studies confirmed the widespread of congenital transmission of 

Trypanosomacruzireached to 14000 cases per year, and the researchers explained that 

congenital infections accompany asymptoms pregnant mothers (22). 

Several studies have confirmed the possibility of transmission of parasitic infection to 

the testis as noted by (23), through the incidence of testicular infection to a child 

suffering from leukemia, while (24) proved the transmission of infection of 

L.infantum from infected man to his wife where the onset in genital papule followed 

by hepatomegaly, splenomegaly and enlargement of lymph nodes.The current study 

has demonstrated the Iraqi isolate ofL.donovani is able to transmission from pregnant 

mothers to their embryos through the placenta in experimental mice. 

في الفئران  الانتقال الخلقي على Leishmaniadonovani الاحشائیة قابلیة طفیلي اللشمانیا

  BALB/cالمختبریة سلالة

  مسلم عبدالرحمن محمد. د  . فرحان بدن حاجم البزونیأ

  .، البصرة ، العراق جامعة البصرة ،كلیة العلوم  ،قسم علوم الحیاة 

  الخلاصة

 Leishmaniaالھدف من الدراسة الحالیة التحقق من قابلیة انتقال طفیلي اللشمانیاالاحشائیة

donovani من الامھات الحوامل الى اجنتھا في الفئران المختبریة سلالةBALB/c  بعد مزاوجة ذكور الفئران ،

طفیلي من خلال الورید الذنبي بالطور امامي السوط للطفیلي الذي 1012 مع الاناث ، أذ تم حقن الاناث بجرعة 

  . NNN-mediumنمي على وسط 

أثبتت الدراسة قابلیة الطفیلي على الانتقال الخلقي من الامھات الى اجنتھا بواسطة المشیمة من خلال 

عدیم السوط في مقاطع انسجة الكبد ونخاع العظم لأجنة الفئران المصابة مقارنتاً مع الأجنة غیر  ظھور الطور

  .  المصابة
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