Journal of Zoonotic Diseases

Journal of Zoonotic Diseases

2023, 7 (4): 371-378
doi: 10.22034/jzd.2023.16801
https://jzd.tabrizu.ac.ir/article_16801.html

University of Tabriz

Mini-Review Article

Clinical and Immunopathological Aspects of Cutaneous, Mucocutaneous,
Visceral, and Post-kala-azar Leishmaniasis

Basim Saleem Ahmed Al Sulivany®*, Ahmed Jumaa Ahmed?
1- Department of Biology, Faculty of Science, University of Zakho, Duhok, Zakho, Kurdistan Regional
Government, Iraq
2- Department of Biology, College of Education, University of Duhok, Duhok, Akre, Kurdistan Regional
Government, Iraq
*Corresponding Author: basim.ahmed@uoz.edu.krd
(Received August 16, 2023, Accepted September 3, 2023)

Abstract

The disease Leishmaniasis is a neglected illness with two major forms clinically including cutaneous
leishmaniasis and visceral leishmaniasis. From almost 100 endemic countries, an estimated one million
additional records of leishmaniasis each year are documented. In the past decade, the number of confirmed
cases of visceral leishmaniasis has decreased dramatically as a consequence of an improved approach to
diagnosis and care and more intensive, though usual cycles may play a role in the severity of disease
transmission. In the cutaneous form of leishmania disease (CL), the lesion is located in some parts like the face
and arms. Whereas a visceral form of leishmania (VL) disease the parasite infects internal organs such as the
liver and pancreas. Reports from the World Health Organization (WHO) record leishmaniasis as one of the
ignored temperate disorders for which the improvement of novel therapies is required. Significant evidence
gaps remain, and new methods are required before leishmaniasis can be definitively managed. Recent advances
in our understanding of leishmaniasis and its clinical manifestations, as well as the immunological aspects of
leishmaniasis, are the key objectives of this study.
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Introduction with the help of lab animal models (Zamora-

Chimal etal., 2017). Various clinical symptoms are

Leishmania disease is a parasitic vector-borne
disorder triggered by approximately 18 species of
the genus Leishmania, in which a female sandfly is
responsible for the transmission of the disease
among mammals. Except for Leishmania donovani
and Leishmania tropica, leishmaniasis is mainly
zoonotic (Burza et al., 2018; Labony et al., 2014).
Leishmaniasis, produced by protozoa leishmania,
is one of the disorders where innate immune and
adaptive immune reactions have been reviewed

caused by distinct Leishmania species, varying in
difficulty from cutaneous lesions cure to life-
threatening visceral disease. The result is regulated
by the interaction of the following parasitic
features, the biology of Victor, and host
circumstances, with the host factors concentrating
on immune responses (Colmenares et al., 2002).
The most serious, systemic type that is generally
lethal unless handled is visceral leishmaniasis
caused by L donovani in Asia and Africa and L
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infantum in the Middle East, Central Asia, South
America, and Central America. A skin form called
post-kala azar dermal leishmaniasis happens
following the therapy of the visceral form of
leishmaniasis in otherwise healthy people (Anversa
etal., 2018).

The cutaneous form of leishmaniasis is typically
confined to a sore or a boil that cures itself within
4-19 months, but as impairment results, it may also
cause scar formation, disfigurement, and
stigmatization. Up to 15 % of cutaneous forms of
leishmaniasis events proceed to further serious
symptoms, depending on the parasite species. Such
extreme symptoms are known as diffuse cutaneous
and mucocutaneous forms of leishmaniasis,
chronic forms of cutaneous leishmaniasis, and
repeated leishmania infection (Limeira et al.,
2019). In reality, coupled with the host's immune
systems, the wide spectrum of Leishmania cases
responsible  for  cutaneous and  visceral
leishmaniasis promotes the presence of numerous
clinical, histopathological, and
immunopathological manifestations (Anversa et
al., 2018). More than 20 different species compose
the genus Leishmania parasite, comprising
trypanosomatid stages under the Kinetoplastida
order. There is geographical variation among
tropical and subtropical countries' climates in the
types of species. The Leishmania parasite is
divided into two subgenera based on structural
alterations in sandfly intestinal development.
Multi-locus  enzyme electrophoresis is a
conventional standardized biological technique
that is generally used to differentiate among
various organisms. In areas where various species
coexist, molecular techniques recently developed
for clinical diagnosis are particularly useful (Pace,
2014). The single vector in charge of transmission
of leishmaniasis is the female sandfly, under the
species Phlebotomus. Leishmaniasis spread about
800 well-known genera of sandflies (Maroli and
Khoury, 2004). The Victor sandfly is a about 3 mm
long arthropod with color ranges from black to
white and characteristically places its wings at an
angle to the abdomen, unlike other Diptera species

(Killick-Kendrick, 1999). In the hot summer
months in the Mediterranean region, sandflies are
active (Gélvez et al., 2010). Some species bite in
the daytime, a behavior that affects the insecticide
spraying techniques used in their control, most
sandfly species bite outdoors. Sandflies affected
with Leishmania tend to be tested at many intervals
on the same host, an adaptive strategy that
enhances transmission (Ready, 2013). The
sandfly's restricting capability to jump vertically
makes it less potential for people who sleep on
elevated high floors to become attacked (Pace,
2014).

This review aims to comprehensively investigate
and analyze the intricate immunopathological
mechanisms underlying both visceral and
cutaneous leishmaniasis, aiming to enhance our
understanding of disease progression, host immune
responses, and potential avenues for therapeutic
interventions.

Host-Parasite interaction

Throughout their life cycle, Leishmania genus
alternate among two main morphological stages,
promastigotes form and amastigotes form (Figure
1). The spherical or oval types of the immobile
amastigote  measure  between  2.5-5.0um.
Kinetoplast is found near the nucleus and must
replicate within the vertebrate host. Thus, through
feeding in blood on a vertebrate host, phlebotomine
females become infected by Leishmania
amastigote types (Bates and Rogers, 2004). The
amastigotes distinguished into promastigotes in the
digestive tract of insects, which are characterized
by their mobile and flat shape about 5-15um in
length. When its habitation digestive system of the
vector, the promastigote form over many phases
before they change and develop into a metacyclic
form of promastigotes, which are infectious to
human and vertebrate hosts (Anversa et al., 2018).
Metacyclic promastigotes migrate to the mouth of
the insect, which are highly adapted for effective
transmission (proboscis). During a blood meal, the
sandfly will inject this form of the parasite into
human host circulation causing infection (Bates,
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2007). The promastigotes stage then are
internalized by phagocytic cells  mainly
macrophages once inside the vertebrate host and
are transformed into amastigotes within the
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Fig. 1. Leishmania life cycle (Bates, 2007).

The amastigotes released infect other macrophages
and the life cycle begins again (de Menezes et al.,
2016). Parasites of the genus Leishmania have
evolved many adaptation mechanisms in the
various environments they encounter during their
complete life cycle. In addition to resolving the
violent digestive conditions found in phlebotomine
sand flies, these parasites must also prevent the
degradation of the vertebrate host's immune system
(Cunningham, 2002; Bates, 2007). Resistance to
complement-mediated lysis is conferred by
molecules found in the promastigote form of the
parasite. LPG blocks the C5b-9 complex from
being incorporated into the membrane, and gp63
facilitates C3b cleavage on the parasite surface at
C3hbi, thus preventing C5 convertase from forming.
Therefore, both  molecules  prevent the
development of a complex membrane attack (Dos-

Santos et al., 2016). Not only metacyclic
promastigotes resistant to complement actions, but
they also use it to join macrophages. Indeed, the
key mode of leishmania internalization molecules
such as (C3 b) and (C3 bi) that link to the parasite
(Cunningham, 2002). A significant escape
mechanism is the internalization of leishmania via
C3 receptors, provided that the microbicidal
respiratory explosion mechanism is not triggered in
this process and cytokine synthesis mediated by
immune cells is impaired (Dos-Santos et al., 2016).
Therefore, the parasite’s first defensive mechanism
comprises the deferral in the development of the
phagocytosis process, depending on the surface
molecules of the LPG, the involvement of kinase
C protein (PK-C) (Holm et al., 2003). If
phagocytosis is generated, the promastigote form
become amastigote form, which is much more
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sensitive to the macrophage's granules' action, as
they can suppress hydrolytic enzymes.

Types of Leishmaniasis

In countries with political instability, like North
Africa and the Middle East, the incidence of the
disease is still rising (Gonzéalez, 2013). Globally it
has declined in the past decade half. It is crucial to
highlight that in 88 countries, about two million
cases of Leishmaniasis are recorded yearly
(Tabbabi, 2019). Three primary human illnesses
and some less prevalent clinical entities cause
Leishman's disease. The consequence of each is
decided by the parasite infecting organisms and
host genetic predisposition (McDowell et al.,
2011).

Cutaneous and Mucocutaneous Form of the
Leishmania Disease

The cutaneous form of leishmania disease (CL) is
the minimum dangerous type of infection triggered
by many species in different regions of Central and
South America, for instance, L. major and L.
tropica in the Old World, and L. mexicana, L.
amazonensis, L. guyanensis, L. panamensis and L.
braziliensis (Goto and Lauletta Lindoso, 2012).
The lesions are commonly located in exposed
parts, like the face, upper arms, and legs, and grow
around two weeks to even two months. In reactive
dermal diseases, for example, those caused by L.
amazonensis, variable-size noduled wounds often
emit at different sites. Cutaneous lesion healing can
also be accelerated by medication and wound
management (David and Craft, 2009).

The cause of a mucocutaneous form of leishmania
disease (MCL) is L. Braziliensis which may be a
consequence of the expansion into the
mucocutaneous tissue of regional skin disease or
parasite movement from skin or cutaneous
infection. mucocutaneous form of leishmania can
occur in several months to even years once the
primary lesion resolves. Additionally, this type
leaves scars due to damage to the tissue of the oro-
naso-pharynx, mouth, and nostrils causing
respiratory impairment. MCL's mechanism is not

well known and is possibly due to dynamic host
and parasite influences (de Oliveira and Brodskyn,
2012). The condition is usually reversible by
chemical therapy, and secondary super-infections
and malnutrition typically cause patients to die.
MCL is present in South American countries, with
diseases prevalent in South America. In Ecuador,
most outbreaks are found in the valleys of the
Amazon, with a lower occurrence in the coastal
areas between the Andes and the Pacific areas
(Calvopina et al., 2004).

Visceral or kala-azar Form of the Leishmania
disease

A visceral form of leishmania disease, well-known
as kala-azar disease, occurs via phagocytes due to
parasite and parasite-infected macrophages. L.
donovani and L. infantumum are the causes of the
visceral form of Leishmaniasis in the Old World
(McGwire and Satoskar, 2014). VL is also induced
by L. infantum, which is commonly found in Brazil
(L. chagasi or L. infantum chagasi). Visceral
disease, initiated by L. tropica, has been
documented in the Middle East (McGwire and
Satoskar, 2014), which was classically regarded as
a CL agent. There is progressive hepato-
splenomegaly and bone marrow suppression due to
the large number of leishmania protozoa in
mononuclear cells in the internal visceral organs of
infected people such as in liver cells, pancreas, and
bone marrow. Patients experience
immunocompetent until treated and are vulnerable
to another microbe (Tabbabi, 2019). Patients with
visceral leishmaniasis will ultimately respond to
their illness  without treatment.  Visceral
leishmaniasis has been stated that  human
immunodeficiency virus (HIV) co-infected
individuals are especially wvulnerable to the
development of atypical presentations and elevated
risk of visceral leishmaniasis and the development
of visceral form in HIV patients is an acquired
immunodeficiency syndrome (AIDS) -defining
disease (ter Horst et al., 2008). This is presumably
because of the downregulation of the host's
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immunity and defense mechanisms by both agents
(Okwor and Uzonna, 2013; Meireles et al., 2017).
kala-azar disease is a rapidly progressive and
cumulative proliferation of parasites inside the skin
in a group of infected people after treatment for
years, leaving large papules and nodules. In people
affected with L. donovani, this condition of kala-
azar will be developed in Sudan and India (Zijlstra
et al., 2003). Studies found out that Post kala-azar
infection can occur in up to 55% of cases and
occurs earlier (up to five months) around the world.
Kala-azar disease's mechanism of action is still
entirely unknown but seems to be linked to
aggressive responses of the host immune system
produced toward parasites driven by interferon g
(Antinori et al., 2007).

Roles of the Immunity in Leishmaniasis

The interaction between Leishmaniasis and the
immune response of the mammalian host
commences when the parasites are recognized by
elements of the innate immune system, including
cells, molecules, and receptors like Toll-like
receptors. (Pandey et al., 2015; Burza et al., 2018).
In vitro experiments have already shown that
90% of the stationary-phase complement lyses
leishmania promastigotes.  Lymphatics drain
parasite antigens into the geographic nodes after
lysis (lezzi et al., 2006). The complement fraction
of C3b opsonizes the protozoan parasites that are
immunized, rendering them susceptible to
phagocytosis by antigen-presenting cells via
complement receptor 1 and 3 (Ueno and Wilson,
2012). This form of phagocytosis is regarded as
"quiet" because it does not enhance the
development of oxidative bursts (Gupta et al.,
2013). The modulation of T lymphocytes in the
lymphoid tissues happen with pathogens draining
via the lymph nodes (Hermida et al., 2014). The
glycolipid lipophosphoglycan (LPG) comprises
most of the glycocalyx in the parasite's
promastigote process. Even during the initial stages
of the immune response, this molecule is
important, as it inhibits the Kkinase proteins
activating the macrophage (Bhardwaj et al., 2010).

In addition, LPG attaches to Toll-Like Receptor2,
stimulating their development (Becker et al.,
2003). The stimulation of LPG contributes to the
development of cytokines in dendritic cells and
major histocompatibility complex 1l (MHC 1)
upregulation (Argueta-Donohué et al., 2008). In
addition, the initiation and differentiation of natural
killer (NK) T-lymphocyte and the induction of an
adaptive immune reaction. Infection with L. major
in C57BL/6 mice Th1l immune responses has been
shown to overcome the disease primarily through
the development of interferon cytokines in
macrophages loaded with Leishmania (Tacchini-
Cottier et al., 2012). In addition, infection with L.
major in a mouse model has shown that the T
helper  responses  contribute to  disease
development, primarily due to the development of
interleukin (IL) -4, that is able to eradicate the
parasite (Osorio et al., 2012; Silveira, Lainson et
al., 2004; Hernandez-Ruiz et al., 2010). In
comparison, people with leishmaniasis have low
lymphocyte levels. While there is an increase in the
level of secreted cytokines and chemokines
mediators such as interferon-gamma (IFN-Y), IL-
4, IL-5, and IL-10 (Zamora-Chimal et al., 2017).
Conclusion

In conclusion, it appears that children worldwide
bear the heaviest burden of either the visceral or
cutaneous forms of leishmaniasis. Detecting and
treating the disease's signs and symptoms,
especially in developing nations with limited
travel-related data, can prove challenging for
medical professionals due to the protein indicators
of leishmaniasis. Travelers residing in regions
where Leishmania is prevalent, such as South
America, can receive guidance on preventive
measures to reduce exposure. Despite the
increasing attention to this neglected tropical
disease, several traditional challenges persist
limited treatment options, inadequate diagnostics,
and insufficient ~ community  awareness,
particularly for the less significant cutaneous form
of leishmaniasis. Moreover, hurdles remain in the
campaign to eliminate visceral leishmaniasis. Even
when goals are achieved, the progress made often
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regresses over time if not maintained. Although
efforts have been made to advance leishmaniasis
management, information gaps hinder progress,
and there's a pressing need to refine control
strategies. A crucial question that needs prompt
attention is whether complete eradication of L.
donovani transmission to humans is feasible.
Despite scientific advancements and efforts
reaching developing nations, leishmaniasis
remains a substantial public health concern in
many countries. The battle against this disease
requires addressing multiple challenges, including
concentrating on treatment strategies, medicines,
and adaptable management that considers local
environmental, social, and economic factors.
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