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 Tissue and Blood flagellates 

 Blood and tissue flagellates of major clinical significance 
include members of genera Trypanosoma (Trypanosoma 
brucei gambiense, T. brucei rhodesiense and T. cruzi) and 
Leishmania (L. donovani, L. tropica and L. braziliensis). 
These two genera belong to the family Trypanosomatidae of 
the order Kinetoplastida. The members of this family are 
characterized of being parasitic and possess a single 
locomotory flagellum and a DNA-containing organelle 

 

 called kinetoplast, which is located close to the flagellar 
basal body. Hemoflagellates may be present in any of four 
different stages (amastigotes, promastigotes, epimastigotes, 
and trypomastigotes) which are named according to their 
flagellation .  



 The amastigote (Leishman-Donovan body) stage 
does not have a flagellum and is an obligate 
intracellular parasite. The promastigote 
(leptomonas) stage has a free flagellum but no 
undulating membrane. The epimastigote (crithidia) 
has a free flagellum with undulating membrane.  

 

 The trypomastigote (trypanosome) has a free 
flagellum and an undulating membrane that extends 
along with the length of the organism. 

 





 Subphylum Mastigophora (flagellate): Family 
Trypanosomatidae, Genus Leishmania 

 Human leishmaniasis is not a single disease, but a group of 
diseases. These diseases are caused by infection with 
protozoan parasites from the Leishmania genus. Most 
species of Leishmania are zoonotic (affecting animals as well 
as humans). Many species of Leishmania are pathogenic for 
humans: L. donovani causes visceral leishmaniasis (Kala-
azar, black disease, dumdum fever); 

 L. tropica (L. t. major, L. t. minor and L. ethiopica) causes 
cutaneous leishmaniasis (oriental sore, Delhi ulcer, Aleppo, 
Delhi or Baghdad boil); and L. braziliensis (also, L. mexicana 
and L. peruviana) are etiologic agents of mucocutaneous 
leishmaniasis (espundia, Uta, chiclero ulcer).  



 The geographical distribution of leishmaniasis is 
limited by the distribution of the sandfly, its 
susceptibility to cold climates, its tendency to take 
blood from humans or animals only and its capacity to 
support the internal development of specific species of 
Leishmania.  

 

 Both visceral and cutaneous leishmaniasis are found in 
Iraq, especially in central and southern parts 

 



 Morphology 

 The amastigote forms (Leishman-Donovan body) are 
small, round or oval bodies and measure 3 -5 μm by 1 - 
3 μm . The large nucleus and small kinetoplast in the 
amastigote can be seen when stained with Giemsa or 
Wrights’ stains and sometimes the short 
intracytoplasmic portion of the flagellum can also be 
seen.  

 The promastigote stage (leptomonad) is a motile, 
slender organism (10-15 μm) with a single anterior 
flagellum and multiplies by longitudinal fission in the 
gut of the insect. 





 Diagnosis 

 1) Specimens 

 Lymph node aspirate, scrapings and biopsies from the 
margin of the lesion (cutaneous leishmaniasis). 

 Bone marrow, spleen and lymph node biopsies (visceral 
leishmaniasis). 

 2) Microscopic examination. 

 for demonstration of amastigote. 

 3) Culture in NNN (Novy-MacNeal-Nicolle) medium  

 demonstration epimastigote stage 

 



Spleen smear Bone marrow smear 



 

Amastigote in kupffer cells 

Epimastigote in medium  



 4) Leishmania skin test 

 (The test done by i.d injection of a suspension of killed 
promastigote) is positive in high % of L.tropica and 
>95% of L.braziliensis. 

 It is positive in patient with active, healed or cured 
lesions and negative in anergic persons (in diffuse 
leishmaniasis).False positive seen in patient with 
tuberculosis, leprosy and mycosis. 

 In visceral leishmaniasis, it is negative in the acute 
disease but positive 2 months after recovery. 



 5) Serology:  

 for detection of antigen or antibody. e.g. Indirect fluorescent 
Ab test (IFAT), ELISA, Direct agglutination test (DAT). 

 1•Immuno-flourescent antibody test (IFAT) 

 In which parasite antigen labeled with fluorescent dye is 
conjugated with serum antibodies and seen under fluorescent 
microscope has also been widely used. 

 2•Enzyme Linked Immunosorbant Assay (ELISA) 

  utilizes soluble antigen or sonicated extract of promastigotes 
to capture antibodies specific to Leishmania. 

 Though sensitive and specific, it may give cross reactions with 
infections like,malaria, tuberculosis, leprosy, etc. at very low 
litres. 



 3•Indirect hemagglutination test (IHA) 
 It is also based on the principle of antigen antibody reaction. 

The serum antibodies are conjugated with parasite antigens to 
observe agglutination. 
 

 4•Direct Agglutination Test (DAT) another test widely used 
for serodiagnosis of kala-azar is based on antigen-antibody 
reaction. 

 •Trypsin treated, stained and formalin preserved 
promastigotes are used as antigen which show agglutination 
with specific antibodies present in patients serum. The test is 
performed at room temperature though the antigens are 
stored under controlled temperature in Freezer 

 •The usefulness of the above mentioned serological tests is 
limited by, their variable sensitivity or specificity, requirement 
of electricity, refrigeration, or a well equipped laboratory and 
high cost. 



 Treatment and Control 
 Sodium stibogluconate (Pentostam) is the drug of choice. 

Pentamidine isethionate is used as an alternative.  

 Immunization has not been effective. Preventive measures are 
aimed at reducing contact with sandflies. Travelers should be 
advised to avoid outdoor activities when sandflies are most active 
(dusk and dawn). Although sandflies are primarily night time 
biters, infection can be acquired during the daytime if resting 
sandflies are disturbed. 

 

 Contact with sandflies can be reduced by using bed nets and 
screens on doors and windows. Sandflies are so small that they can 
pass through the holes in ordinary bed nets. The effectiveness of 
bed nets is enhanced by treatment with a pyrethroid-containing 
insecticide (permethrin or deltamethrin). The same treatment can 
be applied to window screens, curtains, bed sheets, and clothing. In 
addition, spraying the room or dwelling with insecticide may 
provide some protection. 



mucocutaneous leishmaniasis  



cutaneous leishmaniasis 



visceral leishmaniasis 



 Subphylum Mastigophora (flagellate): Family 
Trypanosomatidae, Genus Trypanosoma (African 
trypanosomiasis/African sleeping sickness and 
American trypanosomiasis) 

 

 Although pathogenic trypanosomes (except T. evansi 
which infects camels) do not occur in Iraq, these 
parasites are of very great importance to animal and 
human healthy in many countries, especially in the 
tropics.  

 

 These parasites belong to the family Trypanosomatidae 
and characterised by having a single flagellum, the 
arrangement of which divides them into ‘types’ or 
‘forms’ .  



 For each ‘type’/’form’ there is a corresponding genus. 
However, a single genus, such as Trypanosoma, may 
adopt different morphological ‘types’ at different 
stages of its life cycle.  

 

 Multiplication occurs by binary fission only. The vector 
for African trypanosomiasis is the tsetse fly and the 
distribution of the disease parallels the distribution of 
the vector while the vector for American 
trypanosomiasis (Chaga’s disease) is triatomine bug 
(kissing bug). 

 



 



 1. Trypanosoma brucei gambiense/ T. brucei 
rhodesiense 

 These trypanosomes cause human African 
trypanosomiasis/human African sleeping sickness 
which can be acquired by tsetse fly, blood transfusion, 
shared needles and through congenital infections. 
There are two clinical forms of African 
trypanosomiasis: 

 

  (1) a slowly developing disease caused by Trypanosoma 
brucei gambiense (Gambian trypanosomiasis) 

   

 (2) a rapidly progressing disease caused by T. brucei 
rhodesiense (Rhodesian trypanosomiasis).  



 African trypanosomiasis is limited to the tsetse fly belt of 
Central Africa. This diaease causes serious damage to 
economical and social development in Africa as these 
parasites also infect cattle and game animals (where they 
cause the disease”nagana”), therefore restricting agricultural 
development and significant contributing to poverty in 
afflicted areas.. 

 Morphology 

 T. b. gambiense and T. b. rhodesiense are similar in 
appearance. The blood stream slender trypomastigote 
measures 10 - 30 μm x 1-3 μm. It has a single central nucleus 
and a single flagellum originating at the kinetoplast. The 
flagellum runs along the edge of the undulating membrane 
until the undulating membrane merges with the body at the 
parasite’s anterior end, where the flagellum becomes free to 
extend beyond the body . 



 2. Trypanosoma cruzi (American 
trypanosomiasis/Chaga’s disease) 

 Chaga’s disease is caused by the protozoan hemoflagellate, 
Trypanosoma cruzi. This disease is scattered irregularly in Central 
and South America, stretching from parts of Mexico to Argentina. It 
is estimated that 16-18 million people are infected by the parasite 
and 100 million persons are at risk of infection. About 50,000 
people die each year from Chaga’s disease. 
 

 Morphology 
 The morphology depends mainly on the location of the parasite in 

the body of the host and it occurs in three different forms (Figure 
2.12a). The trypanosomal (trypomastigote) form, found in 
mammalian blood, is 15 to 20 μm long and morphologically similar 
to African trypanosomes. 

 The crithidial (epimastigote) form  is found in the insect 
intestine. The leishmanial (amastigote) form , found mainly in 
myocardium and brain and it is round or oval in shape, measures 2-
4 μm and lacks a prominent flagellum. 







 Diagnosis 

 I) Acute disease 

 a) Wet blood preparation for motile organisms 

 b) Thick and thin blood film for demonstration of C-
shaped trypomastigote. 

 c) Culture in NNN medium 

 d) Muscle biopsy for amastigote 

 e) Polymerase chain reaction (PCR) when repeated 
attempts to visualize the organisms are unsuccessful. 

 



T. cruzi trypomastigotes in a 
thick blood smear 

T. cruzi trypomastigote in a 
thin blood smear 



Trypanosoma cruzi 
amastigotes in heart tissue 

Culture in NNN medium 



Trypansoma brucei sp. in 
thick blood smears 

Trypanosoma brucei sp. in 
thin blood smears 



 II) Chronic Chagas´ disease 

 It is difficult because few trypomastigote in the blood 

 It is diagnosed by the detection of specific antibodies 
that bind to T.cruzi antigens (serology) and by 
xenodiagnosis. 

 

 A) Serological test. 

 1) ELISA 

 2) Indirect fluorescent – antibody test 

 3) Indirect haemagglutination and complement 
fixation test. 

 



Positive Indirect 
fluorescent – antibody 
test 

 B) Xenodiagnosis 

 In chronics disease; which consists of allowing an 
uninfected, laboratory – raised reduviid bug to feed 
on the patient and, after several weeks, examining 
the intestinal contents of the bug for the organism. 



 Treatment and Control 

 The early stage (blood stage) of African 
trypanosomiasis can be treated with reasonable success 
with Pentamidine Isethionate or Suramin while 
patients with CNS involvement should be treated with 
Melarsoprol. These drugs have been reported also to be 
effective in prophylaxis although they may mask early 
infection and thus increase the risk of CNS disease. 

 Avoiding contact with tsetse flies, avoiding shared 
needles and checking blood supply are the most 
effective means of prevention. It has been found that 
immunization is not effective due to antigenic 
variation. 



 


