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Haemoflagellates:
Leishmaniasis & Trypanosomiasis

Resources: Dr mona badr’s Slides.

Learning Objectives:
By the end of this lecture, you should know the...

1. Know different stages of Leishmania parasites

2. Describe life cycle of Leishmania parasites

3. Discuss what diseases caused by Leishmania parasites and what is endemic in Saudi
Arabia

4. Geographical distribution of Leishmania in the world either cutaneous or visceral

5. Leishmaniasis

6. Know what are the vectors of Leishmania

7. Discuss clinical types of Leishmaniasis

8. Know uncommon types of the diseases

9. How Leishmaniasis is diagnosed in the labs

10. What is the best treatment for Leishmaniasis
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Different Stages of Haemoflagellates:

In the stages of parasite growth, the flagellae starts from the beginning in trypomastigotes, then it starts from the
middle in epimastigotes, then it starts from the end in promastigotes(leiles Suadld aic 58) and there is no flagella

in amastigotes(also callled leishmania body).

flagella

undulating membrane

nucleus $ @

. blepharoplast
" kinetoplast

tryp i pimastigot promastigote amastigote

Leishmaniasis
Life Cycle of Leishmania:

b ¢ Sandfly bites human and gives him promastigote, then it will be phagocytosed by
. macrophages. So the macrophage is the cell infected by leishmania. The

promastigote immediately becomes amastigote once it is ingested by macrophages.
Then they replicates until cell explode and go to other macrophages.
When a sandfly bites the human again gives him promastigote and takes the
macrophage filled with amastigotes4d) 4aiiiu e

gives promastigote and takes s> (eamastigote. Amastigote is diagnostic
for leishmania, we look for it in the macrophage.dSiulb o 58 y25 5 aal 128

Leishmania Parasites and Diseases: s (s =i .3Y:)

The amastigotes reproduce,

Mlling the host cefl. Following

their release, they can inv
colls

Figure 21.13
Life cycle of Leishmania

Cutaneous Leishmaniasis | Mucocutaneous Leishmaniasis Visceral Leishmaniasis
Leishmania tropica* Leishmania braziliensis Leishmania donovani*
Leishmania major*' Leishmania infantum*

Leishmania aethiopica Leishmania chagasi
Leishmania mexicana

* endemic in Saudi Arabia.
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1. Cutaneous leishmaniasis:

clinical types of cutaneous leishmaniasis

Common types

Leishmania major Leishmania tropica

(oriental sore)’

J =g 55 sacutaneous caused by leishmania Tropica.

Starts as a painless papule 4:& on exposed parts of the body, generally the face.
The lesion ulcerates after a few months producing an ulcer with an indurate < s> 415 (e margin.
In some cases the ulcer remains dry and heals readily (dry-type-lesion).
In other cases the ulcer may spread with an inflammatory zone around, these known as (wet-type-lesion) which heal
slowly. ‘
wet lesion swaly 4dmaa 13 () jal) delie s o ale ¢ jea ddaiy o g o 58 a5 oS )
opaly Ay 813
dry lesion

Right; ulcerated cutaneous tissue lesion.

2.Muco-cutaneous leishmaniasis

(Leishmania braziliensis*)

affects mucous tissue and cutaneous tissue.

The lesion starts as a pustular swelling® in the mouth or on the nostrils st ¢ s,
It may become ulcerative after many months and then extend into the naso-pharyngeal mucous
membrane.
Secondary infection is very common with destruction of the nasal cartilage and the facial bone.
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3.Visceral leishmaniasis:

Leishmania donovani*
Leishmania infantum*

Leishmania chagasi

Visceral Leishmaniasis (kala-azar)

- There are geographical variations,
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- The diseases is called

- Leishmania infantum mainly affect children

- Leishmania Ionovani mainly affects alults

- The incubation period is usually 4-10 months.

- Early symptoms: generally low grade fever with malaise and sweating.

- Later stages: the fever becomes intermittent!s jals a 4=biiall 5 ) a1 and there could be liver or
spleen enlargement or hepatosplenomegaly because of the hyperplasia of the lymphoid

—macrOﬁhaie sistem.

6

Fever Splenomegaly, OR Hepatosplenomegaly~2) | Weight loss
hepatomegaly o
Cough Anemia Epistaxis Diarrhea
cutaneous and muco-cutaneous leishmaniasis Visceral Leishmaniasis

$5:a¥) (1 ad) agaParasitological diagnosis

The parasite can be isolated from the margin of the Visceral disease is more difficult to diagnose, requiring liver,
ulcer spleen, or bone marrow biopsy

e Smear: Giemsa stain (microscopy for LD bodies “amastigotes”).’
e biopsy: culture in NNN medium for promastigotes®.

Immunological Diagnosis

Specific serologic tests: Direct Agglutination Test (DAT), ELISA, [FA
a diagnostic skin test known as: Leishmania test (montego test)for survey of populations and follow-up
after treatment.’

® The term "kala-azar" comes from India where it is the Hindi for black fever.
amastigotes ¢e liny jeaall i aide allai 5 giemsa stain e dasis Jadall g alaall g LAt g aa 8l Cilga o gans 3857
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Trypanosomiasis

Types of trypanosomiasis:

1. African Trypanosomiasis (African Sleeping Sickness)
2. American Trypanosomiasis (Chaga’s disease)

1- African sleeping sickness (African Trypanosomiasis):
J;)al\ '»S.J)A»_\rzg_njw L.ALA_\_\S..J\%%S)_JLL)E&\ wo)uSuSuw.ujbsUs\ \ueﬁv&ﬁ\y\ 54'&5. La)j\ r;.\.&é v\SLqu v\_<.
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1- African sleeping sickness (African Trypanosomiasis)

Causing Trypanosoma brucei
agent
Life cycle These parasites are injected into humans by the bite of the -

B producing a primary lesion, or chancre'. The organism then

blood. Later, the parasite invades the central nervous system — Daytime sleep — coma

do not produce the disease, but the live parasite can be transmitted back to the normal hosts
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0 Painless ulcer

spreads to lymphoid tissue(mainly occipital lymph node>enlargement) and reproduces extracellularly in the

-Sometimes, wild animals can be infected by the tsetse fly and they act as reservoirs. In these animals, they




Pathology and Clinical Picture

1. A primary reaction occurs at the site of inoculation of trypanosome.
Skin Stage: chancre which resolve in 2-3 weeks.z s b adas sl as 3

2. Systemic Haemato-lymphatic stage: intermittent fever, headache and generalized
lymphadenopathy mainly in the cervical and sub-occipital region (Winterbottom’s sign),
anaemia, generalized organ involvement.J) s sSas

Winterbottom sign characterized by ?Trypanosoma brucei

3. Central nervous system stage (CNS): Meningoencephalitis.
In typical case: daytime sleep, psychological changes, tremors, convulsions, finally coma.

(african trypansoma affect mainly ?csf) il

2- American trypanosomes (Chaga’s disease):

Figure: Reduviid (Triatomine) .

American trypanosomes (Chaga’s disease'') 39 Q9 Qﬁ 39 39 39

Causaing agent | Trypanosma cruzi cause Chaga’s disease

Life cycle infective&diagnostic staged osdis, BUG J8Ul Ly JELY aBaly oS8 8 80 o sill (e pe ey ) i

Pathology and - T. cruzi causes cutaneous stage and produces focal lymphangitis and oedema at the site of parasites
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- After that parasites (trypomastigote) enter the bloodstream and find their way mainly on the face
near the eyelids,

it produces a swelling of the eye and temporal region with conjunctivitis (ROMANA’S P ‘
sign), and into cells mainly cardiac muscle cells they become (amastigote). i
- The most constant feature of the cardiac disease is cardiomyopathy, in severe cases can lead to partial
or complete heart block which may lead to cardiac failure, so i

Clinical Picture | entry (chagoma).

Diagnosis

* Blood film. trypomastigote® e < sis (lie

* Serology: IFAT

» Xenodiagnoses: feeding bugs on a suspected cases
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SUMMARY
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disease vector
African Trypanosomiasis Tse tse fly
American Trypanosomiasis bug

Cutaneous

Leishmania major*
Leishmania tropica*®
Leishmania aethiopica
Leishmania mexicana

Diagnosis:

- Isolation

- Leishmania test (montego test)
- Smear: microscopy by Giemsa
stain (amastigotes).

Muco-cuta |Leishmania braziliensi{ Pustular swelling --> ulcerative --> |- Biopsy: culture in NNN stain
Heous extend to naso-pharyngeal mucous  |(promastigotes).
membrane.
Leishmania infantum* | L. infantum: children Presentation:
Leishmania donovani*| L. donovani: adults - Fever, cough, splenomegaly,
Leishmania chagasi |- Incubation period: 4-10 months hepatomegaly,
- Early symptoms: low-grade fever  |hepatosplenomegaly, anemia,
Leishmaniasis - Late stages: intermittent fever, and |epistaxis, diarrhea, weight loss.
liver or spleen enlargement or both. [Diagnosis:
- parasitological: bone marrow
Visceral aspirate (golden standard) by
microscopy or culture in NNN
medium.
- Immunological: Specific
serologic tests: DAT, ELISA,
IFAT. And skin test (leishmanin
test).
Trypanosoma brucei r |- First stage: Skin stage (chancre) Lab Tests:
occurs at the site of entry, resolve in |- All patients must have CSF
2-3 weeks. examined
NS - Second stage: Systemic
Haemato-lymphatic stage:
Trypanoso intermittent fever, headache,
miasis generalized lymphadenopathy mainly
. _ in the cervical and sub-occipital
Trypanosomiasis | (African region (Winterbottom’s sign),
Sleeping anaemia.
Sickness)

- Third stage: CNS stage:
Meningoencephalitis, daytime
sleeping,




Trypanosomiasis

(cont.)

tremors, convulsions and finally
coma.

American
Trypanoso
miasis
(Chaga’s

disease)

- T. cruzi causes cutaneous stage and
produces focal lymphangitis and
oedema at the site of parasites entry
(chagoma).

- Mainly near the eyelids, it produces
a swelling of the eye and temporal
region with conjunctivitis
(ROMANA’S sign).

- bloodstream — trypomastigote
- tissues — amastigote

- The most constant feature is
cardiomyopathy (HEART).

Diagnosis:

- Blood film

Serology: IFAT

- Xenodiagnoses: feeding bugs on
a suspected cases
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