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Human African trypanosomiasis (also known as sleeping sickness, with Trypanosoma
brucei gambiense and Trypanosoma brucei rhodesiense as etiological agents), American trypa-
nosomiasis (also known as Chagas disease, with Trypanosoma cruzi as the etiological
agent), and leishmaniasis (including cutaneous, mucocutaneous, and visceral forms, with
multiple species belonging to the Leishmania genus as etiological agents) are recognized
asneglected tropical diseases (NTDs). These diseases affect marginalized populations and
pose a high-impact health problem, primarily in low- or low-to-middle-income countries
in Africa, Asia, Latin America, and the Caribbean [1-3]. Leishmania and Trypanosoma not
only infect humans, but they also infect wild and domesticated animals, which serve as
reservoirs for these diseases [1,4]. Relevantly, the movement of people and animals across
borders and within countries has become increasingly common in our interconnected
world, and this mobility can both facilitate the transmission of diseases and challenge ef-
forts to control outbreaks [1,5]. Furthermore, climate changes can contribute to the spread
of NTDs to areas that were previously unaffected [6].

Chagas disease, sleeping sickness, and leishmaniasis register the highest rates of
mortality amongst all NTDs [1,4]. In this context, chemotherapy remains the first strategy,
which aims to control and eliminate these illnesses. However, the current therapeutic in-
terventions to treat these NTDs are inadequate, using poorly effective drugs that are often
associated with several severe side effects to the patient, as well as inconvenient routes of
administration, which, in some cases, result in the abandonment of the treatment protocol
[7-9]. In addition, the emergence of drug-resistant parasites is increasing worldwide [7-
9]. To worsen this scenario, the development of new promising therapies to combat NTDs
is severely limited by insufficient funding and the lack of governmental incentive pro-
grams. Moreover, pharmaceutical companies are not interested in developing novel ef-
fective drugs for NTDs in a timely manner due to the lack of significant profit induce-
ments [7-9]. So, it is crucial for the international scientific community to develop novel
drugs and new strategies to combat NTDs, which are essential actions for improving the
lives of socioeconomically deprived individuals who are affected by these diseases
[10,11].

The present “Topic”, published jointly by both the Tropical Medicine and Infectious
Disease and Pathogens journals, titled “Novel Therapeutic Strategies against Leishmania

Pathogens 2023, 12, 1263. https://doi.org/10.3390/pathogens12101263

www.mdpi.com/journal/pathogens


mailto:andre@micro.ufrj.br

Pathogens 2023, 12, 1263 2 0of 3

and Trypanosoma”, can be considered a feasible platform to disseminate new information,
perspectives, and viewpoints on these NTDs.

The “Topic” is composed of four research articles on both Leishmania and Trypano-
soma infectious agents. In order to provoke the reader's interest, a brief overview of each
published paper is provided as follows:

The first paper, written by Ubals and colleagues [12], described a retrospective study
(from 2012 to 2018) conducted at Vall d"Hebron University Hospital (Barcelona, Spain) on
the treatment of complex cases of cutaneous leishmaniasis (caused by Leishmania infantum
or Leishmania major) with the intravenous administration of liposomal formulations of am-
photericin B. Interestingly, the authors reported the cure of all 16 patients within the first
three months post-treatment, and no relapses were reported at the 12-month follow-up.

The second paper, published by Branquinha and colleagues [13], reported the in vitro
efficacy of the calpain inhibitor MDL28170 when combined with amphotericin B against
both the promastigote and amastigote forms of both Leishmania amazonensis (the etiologi-
cal agent of cutaneous leishmaniasis) and Leishmania infantum (the etiological agent of vis-
ceral leishmaniasis). The authors also proposed possible mechanisms of action by using
multiple morphological and biochemical approaches.

In the third paper, Suganuma and colleagues [14] demonstrated the in vivo thera-
peutic potency and efficacy of orally administered nitrofurantoin—an antimicrobial agent
that is commonly used to treat human bacterial urinary tract infections—in BALB/c mice
who had been intraperitoneally infected with Trypanosoma congolense (the etiological agent
of animal African trypanosomiasis or Nagana).

The fourth paper, published by Garcia and colleagues [15], reported the anti-Leish-
mania amazonensis and anti-Leishmania infantum activity of the naturally occurring alkaloid
tryptanthrin. The authors described tryptanthrin's potent action on both the promastigote
and amastigote forms, as well as its ability to trigger apoptosis-like cell death in both Leish-
mania species. Additionally, the in silico pharmacokinetics and toxicological properties of
tryptanthrin were explored.

The editors hope that this “Topic” can be useful for students, teachers, researchers,
and clinicians. Indeed, the editors firmly believe that developing tools and strategies to
stimulate the search for new and promising antimicrobials is an imperative task for the
international scientific community that should be continuously pursued and advanced, as
such initiatives will not occur spontaneously. To finalize, the editors are extremely grate-
ful to all contributing authors for their enthusiasm and valuable cooperation, and to the
consulting editors for their expert and exhaustive scientific reviews.

Funding: This study was supported by grants from the following Brazilian Agencies: Conselho
Nacional de Desenvolvimento Cientifico e Tecnolégico (CNPq), Fundacao de Amparo a Pesquisa

no Estado do Rio de Janeiro (FAPER]), and Coordenacao de Aperfeicoamento de Pessoal de Nivel
Superior (CAPES - Financial code 001).

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. World Health Organization (WHO). Neglected tropical diseases. Available online: https://www.who.int/news-room/questions-
and-answers/item/neglected-tropical-diseases (accessed on 29 September 2023).

2. Houweling, T.A.; Karim-Kos, H.E.; Kulik, M.C,; Stolk, W.A.; Haagsma, J.A.; Lenk, E.J.; Richardus, ].H.; de Vlas, S.J. Socioeco-
nomic inequalities in neglected tropical diseases: A systematic review. PLoS Negl. Trop. Dis. 2016, 10, e0004546.

3.  Engels, D.; Zhou, X.N. Neglected tropical diseases: An effective global response to local poverty-related disease priorities. Infect.
Dis. Poverty 2020, 9, 10.

4.  Balasegaram, M.; Balasegaram, S.; Malvy, D.; Millet, P. Neglected diseases in the news: A content analysis of recent international
media coverage focusing on leishmaniasis and trypanosomiasis. PLoS Negl. Trop. Dis. 2008, 2, e234.

5. Aagaard-Hansen, J.; Nombela, N.; Alvar, J. Population movement: A key factor in the epidemiology of neglected tropical dis-
eases. Trop. Med. Int. Health 2010, 15, 1281-1288.

6. Tidman, R.; Abela-Ridder, B.; de Castafieda, R.R. The impact of climate change on neglected tropical diseases: A systematic
review. Trans. R. Soc. Trop. Med. Hyg. 2021, 115, 147-168.

7. Qian, M.B.; Chen, J.; Zhou, X.N. Beating neglected tropical diseases: For good and for all. China CDC Wkly. 2020, 2, 92-93.



Pathogens 2023, 12, 1263 3 of 3

10.

11.

12.

13.

14.

15.

Ackley, C.; Elsheikh, M.; Zaman, S. Scoping review of neglected tropical disease interventions and health promotion: A frame-
work for successful NTD interventions as evidenced by the literature. PLoS Negl. Trop. Dis. 2021, 15, e€0009278.

Nieto-Sanchez, C.; Hatley, D.M.; Grijalva, M.].; Peeters Grietens, K.; Bates, B.R. Communication in neglected tropical diseases’
elimination: A scoping review and call for action. PLoS Negl. Trop. Dis. 2022, 16, e0009774.

Ferreira, L.L.G.; de Moraes, J.; Andricopulo, A.D. Approaches to advance drug discovery for neglected tropical diseases. Drug
Discov. Today 2022, 27, 2278-2287.

Peterson, J.K.; Bakuza, J.; Standley, C.J. One health and neglected tropical diseases-multisectoral solutions to endemic chal-
lenges. Trop. Med. Infect. Dis. 2020, 6, 4.

Ubals, M.; Bosch-Nicolau, P.; Sanchez-Montalva, A.; Salvador, F.; Aparicio-Espanol, G.; Sulleiro, E.; Silgado, A.; Soriano-
Arandes, A.; Espiau, M.; Ferrer, B.; et al. Treatment of complex cutaneous leishmaniasis with liposomal amphotericin B. Patho-
gens 2021, 10, 1253.

Branquinha, M.H.; Aratjo, P.S.S.; Oliveira, S.S.C.; Sangenito, L.S.; Gongalves, D.S.; Seabra, S.H.; d’Avila-Levy, C.M.; Santos,
A.L.S. Antileishmanial efficacy of the calpain inhibitor MDL28170 in combination with amphotericin B. Trop. Med. Infect. Dis.
2022, 7, 29.

Suganuma, K.; N'Da, D.D.; Watanabe, K.-i.; Tanaka, Y.; Mossaad, E.; Elata, A.; Inoue, N.; Kawazu, S.-i. Therapeutic efficacy of
orally administered nitrofurantoin against animal African trypanosomosis caused by Trypanosoma congolense infection. Patho-
gens 2022, 11, 331.

Garcia, A.R;; Silva-Luiz, Y.P.G.; Alviano, C.S.; Alviano, D.S.; Vermelho, A.B.; Rodrigues, . A. The natural alkaloid tryptanthrin
induces apoptosis-like death in Leishmania spp. Trop. Med. Infect. Dis. 2022, 7, 112.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-
thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.



	References

