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Abstract. – OBJECTIVE: This work aims to 
collect publications of available drugs for repo-
sition and new substance development against 
the Chagas disease, since they represent the be-
ginning of a path for new discoveries of viable al-
ternatives to improve the prognosis of millions 
of patients around the world. 

PATIENTS AND METHODS: An extended re-
search on English and Portuguese-language lit-
erature in the Scientific Electronic Library Online 
– Scielo, SciFinder and PubMed – database was 
made. The bibliography was screened using the 
keywords “Chagas Disease” and “Treatment”.

RESULTS: Despite the low resources available 
for research and development of drugs against 
Chagas disease, the knowledge produced in this 
area is large but not directly proportional to the 
therapeutic advances. Two categories were ana-
lyzed, such as drug repositioning, and new sub-
stances were researched.

CONCLUSIONS: Even if great findings were 
reported, more efforts are necessary to find new 
therapies against Trypanosoma cruzi (T. cruzi).
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Introduction

The Chagas disease, also known as American 
Trypanosomiasis, was discovered by the Brazi-
lian epidemiological physician Carlos Justiniano 
Ribeiro Chagas in 1909 in Lassance, a municipa-
lity located in the state of Minas Gerais, Brazil1. 
This pathology is caused by the flagellated pro-
tozoan Trypanosoma cruzi (T. cruzi) transmitted 
by triatomine bugs, has infected 8 million people 
and is the cause of thousands of premature deaths 
each year across the Americas, especially in Latin 
America, where it is endemic2,3. It is important to 
mention that less than 1% of infected people have 
access to diagnosis and/or treatment4. 

The vector combat is the main prophylactic 
strategy to control the disease, such as chemical 
treatment (pesticides) and the improvement of 
housing conditions5, since the bug has the habit 
of living inside the houses, a characteristic of its 
adaptation of life in the domestic environment. A 
better screening of blood bags used in blood do-
nation is also involved6. 

It is also relevant to emphasize that, although 
Chagas disease predominates in countries with 
low socioeconomic development, increased tou-
rism and migrations have raised the importance 
of greater investments directed to research and 
development of more effective treatments besides 
vaccines, to avoid its dissemination around the 
world7.

Trypanosoma Cruzi: Transmission 
and Life Cycle

The parasite which causes Chagas disease can 
infect more than 100 mammal species and can be 
transmitted by over 150 species of hematopha-
gous arthropod from the Triatominae family, 
especially Triatoma, Panstrogylus, and Rhod-
nius8,9. Their nocturnal habits make this period 
more propitious for disease transmission, since 
the infected insect, while sucking human’s blood, 
simultaneously defecates and eliminates the pro-
tozoa. Because of the abrasion on the skin, caused 
by individual itching, the protozoa is inoculated 
to human tissue, and quickly reaches the blood-
stream10,11. The penetration can also be successful 
through the intact mucosae, such as conjunctiva12.

There are other forms of Chagas transmission 
with major epidemiological relevance also report-
ed on literature, such as blood transfusion, breast-
feeding, congenital infection, organ donation or 
contaminated food – such as sugar cane juice and 
Brazilian fruit açaí3,1315. The exacerbation of oral 
contamination with food ingestion was also relat-
ed to treatment with acetylsalicylic acid, because 
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of its gastric mucosal damage which facilitates T. 
cruzi infection16. 

The life cycle of this parasite is very complex 
and involves two different types of hosts: (i) in-
vertebrate host, represented by the triatomine bug 
and (ii) vertebrate host, represented especially by 
the human. Different developmental stages are re-
lated to this parasite as it migrates from one host 
to another, and four steps of development are ne-
eded to complete the parasite stages: (i) replica-
tive epimastigote; (ii) replicative amastigote; (iii) 
non-replicative trypomastigote, and (iv) blood 
trypomastigotes17. 

In general, as shown in Figure 1, a triatomi-
ne vector insect infected with the parasite in its 
metacyclic trypomastigote form bites the host to 
feed on blood and eliminates the trypomastigote 
forms of the parasite through its faeces, near the 
site of the bite. Thus, trypomastigotes enter the 
host organism through the wound of the bite or 
mucous membranes. Inside the host, the trypo-
mastigote forms invade nucleated cells close to 
the inoculation site and differentiate into intra-
cellular form the amastigote, which multiplies 
in the cellular cytoplasm. Such amastigote for-
ms differentiate again into trypomastigotes and 
thus are released into the bloodstream, infecting 
cells from various tissues, and again transfor-
med into intracellular amastigotes into new sites 
of infection. Clinical manifestations may arise 
from this continuous infective cycle. The tria-

tomine insect is infected by the blood ingestion 
of host’s blood containing a circulating parasite 
on trypomastigote form, which after achieving 
the vector’s medium intestine, differentiates into 
epimastigote form. In this stage, after reaching 
the posterior intestine, they are differentiated 
into the infectious form, the metacyclic trypo-
mastigote17.

Phases of the Disease and Diagnosis
From the analysis of clinical and laboratory as-

pects of patients with this disease, three stages of 
infection were determined18-20: (i) acute, occurring 
in the first four months of the protozoan in the hu-
man body, with presence of an inflammatory le-
sion on the skin (inoculation chagoma or Romaña’s 
sign, if parasitic inoculation occurred in the ocular 
region), followed by degenerative and inflammato-
ry tissue alterations, fever, malaise, subcutaneous 
oedema, lymph adenomegaly, splenomegaly and 
hepatomegaly, which may last for decades; (ii) an 
indeterminate phase, usually asymptomatic for a 
period of 10 to 20 years; and (iii) chronic, with the 
gradual disappearance of clinical manifestations, 
low parasitaemia (not detectable in direct parasito-
logical clinical tests) and elevated immunoglobulin 
G (IgG) antibodies presented under three clinical 
aspects, such as undetermined, cardiac (more se-
vere, with progressive myocardial damage) and 
digestive (megaoesophagus and megacolon, with 
destruction of the nervous cells of the enteric sys-

Figure 1. Life cycle of T. cruzi.
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tem), as the parasite reaches and directly harms 
vital organs, such as heart, oesophagus and colon, 
respectively (Table I).

Infected patients usually exhibit normal life 
for decades as the infection remains latent. The 
specific treatment can interfere with the disease 
evolution, preventing or obstructing its continu-
ity21. Thus, one of the major questionings in this 
field is related to the therapeutic involving distinct 
phases of the disease. 

The diagnosis of the disease is carried out di-
rectly or indirectly. The direct form occurs in the 
acute phase, which consists in the search of the 
trypomastigote form of the parasite in the blood. 
This investigation is held through a blood drop 
between glass blade and coverslip or taking thick 
drop colored with Giemsa or Leishman pigment. 
Therefore, an approach is very difficult due to an 
irregular or low parasitemia. This is the reason 
why an indirect method is in most of the cases re-

quired, such as xenodiagnoses, blood culture and 
the use of molecular and serological strategies, 
such as enzyme-linked immunosorbent assay 
(ELISA), indirect immunofluorescence, or indi-
rect hemagglutination22,23.

Guidelines for Chagas Disease Treatment
Chagas disease is a well-known illness with 

many published articles and permanent investiga-
tion of the life cycle and physiology of the para-
site. After its discovery, some compounds, such 
as arsenic derivative, fuchsine, emetic tartar, and 
mercury chloride (HgCl2) were used, but no good 
clinical result was achieved24,25.

Until now, only nifurtimox and benznidazole 
are available to treat patients. The excessive cost 
for research and development of new drugs asso-
ciated with its major presence in emergent coun-
tries makes the pharmaceutical industries still not 
interested in investing in new antichagasic drugs25.

Table I. Clinical and laboratory aspects of Chagas disease on acute and chronic phases.

Disease Phases	 Clinical Aspects	 Laboratory Aspects	

Acute	 Depends on inoculation region. Skin chancre 	 Parasite detection on blood and lymph nodes.
	 or orbital unilateral oedema (Romaña’s sign), 
	 with local lymph adenomegaly and fever for weeks.	 Positive serological test for antibodies against
	 Multiple lymph adenopathy, hepatosplenomegaly 	 Trypanosoma cruzi.
	 and myocarditis (chest pain, cardiac failure), 
	 meningoencephalopathy (not usual – seizure, 
	 paralysis).	
	 Asymptomatic patients.	 Examination in the faeces of uninfected
		  triatomine fed with the patient’s blood.

Chronic	 Long and latent period, with cardiac lesions	 Positive serological test for antibodies against
	 (arrhythmia, cardiomyopathy, thromboembolism). 	 Trypanosoma cruzi.
	 Mostly asymptomatic.		

Table II. National Guideline for the Chagas’ disease treatment in acute and chronic phase.

Chagas’s 	 Available Drugs
Disease Phases		

	 Nifurtimox	 Benznidazole
Acute	 Patients under 40 kg: 10 to 12 mg/kg/day 	 Patients under 40 kg: 7.5 mg/kg/day in 2 to 3
	 in 2 to 3 doses for 30 to 60 days.	 doses for 30 to 60 days.
	 Patients over 40 kg: 8 mg/kg/day in 2 to 3 doses 	 Patients over 40 kg: 5 mg/kg/day in 2 to 3 doses
	 for 30 to 60 days.	 for 30 to 60 days.
	 Do not use in children under 12 years of age.	 Children under 12 years-old: weight under 
		  40 kg 7.5 mg/kg/day in 2 to 3 doses for 30 to 60 	
		  days; weight over 40 kg 5 mg/kg/day in 2 to 3 doses 
Chronic		  for 30 to 60 days.
	 Children over 12 years-old and adults: 	 Children over 12 years-old and adults: 5 mg/kg/day in 2
	 8 to 10 mg/kg/day in 2 to 3 doses 	 to 3 doses for 30 to 60 days.
	 for 30 to 60 days.	
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Nifurtimox was the first drug developed for 
this purpose and has been used since 1965. Howe-
ver, studies indicate that long-term therapy incre-
ases the chances of intense adverse effects. In ad-
dition, women in the first trimester of pregnancy 
or the ones who are breastfeeding are forbidden to 
use it, as well as patients with a history of mental 
problems or seizures because of its collateral ef-
fects. The mechanism of action of nifurtimox in-
volves: (i) parasite oxidative stress induction; (ii) 
reduction activation by type I eukaryotic Nitro-
reductase; (iii) inhibition of parasite dehydroge-
nases activity; and (iv) mitochondrial membrane 
potentia26,27. 

Therefore, the use of benznidazole is recom-
mended for a long-period treatment26. Benznida-
zole is an antiparasitic drug with significant acti-
vity on the acute phase with positive prognosis in 
around 80% of the patients. It became an alter-
native for nifurtimox since 1971. Nevertheless, 
problems related to toxicity are intensely repor-
ted, involving dermatitis, myelosuppression, and 
peripheral polyneuropathy, especially on chronic 
phase14,28-30. Drug resistance has also been obser-
ved with some parasite strains31. 

The Benznidazole Evaluation for Interrupting 
Trypanosomiasis “BENEFIT” initiative, a ran-
domized, double-blind, placebo-controlled stu-
dy, was made to conquer new methods using this 
drug. But no clinical improvements for patients 
were demonstrated32. The same pursuit was made 
on the TRAENA initiative, a randomized place-
bo-controlled evaluation of benznidazole treat-
ment on long-term disease progression in adults 
with chronic Chagas disease, which showed that 
rates of negative parasitemia increased with time 
after treatment from 55.97% after two months to 
62.59% after 8-16 months and 72.81% after 9-11 
years33. Even modifications on drug formulation 
or drug dose were proposed, but no significant 
modifications were found34-36.

The mechanism of action of benznidazole in-
volves: (i) free radical generation; (ii) formation of 
metabolites capable of reacting with nucleophiles; 
(iii) mitochondrial DNA damage induction29. The-
re is also a description of natural resistance deve-
lopment towards this drug by the parasite through 
the mechanism of aldo-ceto reductase and alcohol 
dehydrogenase of T. cruzi, which makes this drug 
not capable of reaching high rates of remission, 
especially in the chronic phase of the disease37.

Since both drugs were discovered, despite ad-
vances in knowledge of the disease, no other drug 
was introduced in this field of treatment. The low 

investment in research in this area is the main 
cause of this problem. Thus, Chagas’ disease can 
be considered (an) extremely neglected (disea-
se)38. It is important to highlight the pioneer teams 
involved in the treatment of Chagas’ disease, such 
as Rassi39, Miranda et al40, Viotti et al41, Fragata 
Filho et al42, Coura et al24 as well as Cançado43. 
Their work was crucial to develop a treatment for 
chronically infected patients and vastly contribu-
ted to clinical knowledge nowadays.

The National Guideline for the treatment of the 
disease (Table II) determined from the findings 
based on the research available in Brazilian or in-
ternational territory clearly demonstrates the li-
mited presence of available antichagasic therapy. 
Treatment with these drugs will depend on the 
age, weight, and phase of each patient’s illness44.

The research on Chagas’ disease can be explo-
red through two approaches: (i) development of a 
preventive vaccine; (ii) discovery of new effecti-
ve drugs. But unfortunately, none of these events 
are tangible. First, a vaccine has not been reached 
nor is close to be created, and as described above, 
no other antichagasic therapy is available and the 
median results with nifurtimox and benznidazole 
must be overtaken45. Therefore, this work aims to 
investigate drugs and substances with promising 
activity against Chagas disease. This is an at-
tempt to instigate an evolution in the fight against 
this injury.

Patients and Methods

For this overview analysis, articles on Chagas 
Disease and Treatment published on Scielo, Sci 
Finder and Pubmed databases have thoroughly 
been studied, revised and updated. The results 
were selected in terms of authors of scientific ar-
ticles, focused on relevance, especially – not lim-
ited to – date publication between 2012 and 2018 
with no limitation of language and divided into 
two categories: (i) drugs already available in the 
market; and (ii) development of new substances. 
For this study, the information was collected in 
literature on “Chagas Disease” or/and “Treat-
ment” already published in databases, hence the 
ethical approval was not required.

Results

The evolution of the research related to this dis-
ease is not very extensive. Even after one century 
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from its discovery, only two drugs are indicated 
for treatment, nifurtimox and benznidazole. After 
that, most of the research is focused on drugs al-
ready available in the market for other diseases and 
not in the development of new drugs. The manual 
elimination of articles describing the epidemiology 
and clinical evaluation was performed in order to 
find the most adjusted results for this paper.

The research on pharmacological targets is 
also very well documented and is crucial to de-
termine new development directions. It was pos-
sible to define that these targets were involved 
in enzymes or metabolic pathways, which are 
exclusive and present in the parasite organism, 
such as the trypanothione reductase, ergosterol 
inhibition, polyphosphate metabolism, purine and 
protein synthesis, and cysteine ​​proteinase (cruz-
ipain). Lysophospholipid analogues and natural 
products were also included in the available data, 
with remarkable results46,47. All data is shown be-
low, divided into two categories, drugs reposition 
and new developments.

Discussion

Drugs Available in the Market – Drug 
Reposition

The repositioning of drugs is a strategy used 
in the search for treatments for several diseases, 
especially those neglected. Such tactic is benefi-
cial due to the long duration and excessive costs 
involved in the development of new drugs. This 
method is also advantageous since these drugs al-
ready have a toxicological and pharmacokinetic 
profile investigated when inserted in its original 
therapeutic indication. Thus, compounds of va-
rious pharmacological classes were tested against 
the T. cruzi parasite48. 

The usage of drugs related to the ergosterol 
biosynthesis of the parasite as antichagasic was 
considered due to the similarity with the biosyn-
thesis of this sterol in fungi. Sterols are essential 
for eukaryotes, so the inhibition of its synthesis 
causes membrane damage in addition to toxins 
accumulation. Therefore, azole derivatives were, 
in theory, promising for these tests. They are an-
tifungal drugs which act by blocking ergosterol 
biosynthesis in fungi via inhibition of the cyto-
chrome (CYP) P450 enzyme.

Lepesheva49 tested five azoles approved for 
clinical systemic use: ketoconazole, itraconazo-
le, posaconazole, fluconazole, and voriconazole. 
As a result, fluconazole (6) showed a relatively 

weak inhibitory potency as  the T. cruzi  CYP51 
inhibitor  in vivo. Its close-derivative Voricona-
zole (7), however, has been recently reported to 
reveal some suppressive effect in a mouse model 
(75% of survival rate at the 40 mg/kg/day do-
sage administered for 30 days). Another work50 
demonstrated that Itraconazole managed to block 
the evolution of the disease in the chronic phase.

Other researches were guided for posaconazo-
le and have demonstrated significant in vitro and 
in vivo activity against T. cruzi (the half maximal 
inhibitory concentration “IC50” between 1 and 11 
nM depending on the strain or clone). Its perfor-
mance involves: (i) ergosterol blockade, with a hi-
gher inhibition rate of the parasite when acting on 
the proliferation of the epimastigote form; (ii) al-
teration in the phospholipid profile of the parasite. 
Even so, clinical studies have demonstrated that 
its activity is closely related to the exposure to the 
substance, and depends on the strain tested, whi-
ch made this research not very successful. Howe-
ver, the experimental models associated with the 
favorable safety profile make it potential in the 
combined use of other therapies51,52. 

The activity of posaconazole was compared 
in another clinical trial named CHAGASAZOL 
(NCT01162967), and posaconazole showed signi-
ficantly more patients who had treatment failure 
during the follow-up as compared to benznidazole 
patients. The association of both substances was 
also evaluated in a randomized, double-blind, pla-
cebo-controlled phase II study, called Stop Chagas 
trial (NCT01377480), demonstrated that posacona-
zole does not improve therapeutic response com-
pared to placebo in participants with a diagnosis of 
asymptomatic chronic Chagas disease53.

The use of Ravuconazole, the first drug deve-
loped for Chagas’ disease after decades, was per-
formed, and its potency and specificity related to 
T. cruzi in vitro was found interesting. However, 
initially, in in vivo studies with mice it was limited 
(probably because of unfavorable pharmacoki-
netics in this kind of animal)54. Because of that, 
other investigations have been posteriorly develo-
ped, and a prodrug of this substance demonstra-
ted efficacy and safety in its use as monotherapy 
or even in combination with benznidazole as de-
monstrated on the E1224 trial (NCT01489228)55.

Another drug under test, which will have its 
efficacy published in 2019, is Fexinidazole. Its 
activity in this field was investigated in vivo in 
mice infected with resistant strains and characte-
ristics of partial resistance to benznidazole and 
nifurtimox. The study demonstrated efficacy in 
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interfering in calcium channels, and antibiotic Clo-
fazimine, used in the treatment of leprosy, are pro-
mising because they can reduce the parasitic load 
in blood and skeletal tissues of mice66.

Even with the already reported use of benzni-
dazole, studies are still conducted with this drug 
to find adjuvant therapies which may improve its 
beneficial effects, as is the case of its use together 
with Clomipramine, a drug with an antidepres-
sant activity. García et al67 demonstrated a syner-
gistic effect in the combination of both substances 
with activity against the trypomastigote form of 
the parasite, effectively suppressing parasitemia. 
Its use in the chronic phase of the disease still in-
dicates less damage to the heart tissue. Therefore, 
when both drugs are used concomitantly, they are 
also suggestive of potential alternatives for the fi-
ght against T. cruzi.

New Developments on Chagas 
Treatment

The development of new substances involves 
many steps and demands a great amount of in-
vestment. That is the reason for several studies 
being focused on already available drugs. Howe-
ver, in the last decade, many articles related to 
new substances which presented antichagasic 
activity were published. Their structures are illu-
strated in Figure 2.

The compound GNF6702 (1) showed signi-
ficant activity as an antiprotozoal  drug, with 
IC50 = 35 nM. Its broad spectrum includes the 
activity against  leishmaniasis,  Chagas disea-
se, and sleeping sickness. It is responsible for the 
non-competitive inhibition of parasite essential 
enzyme called proteasome68. 

Quinone represents a broad family of com-
pounds with natural distribution and vast bioacti-
vity, including trypanosomicide, as described for 
lapachol (2), α-lapachone (3), β-lapachone (4), and 
juglone (5). With the exception of 22 (IC50 > 50 
μM), the other quinones achieve IC50 smaller than 
5 μM when compared to benznidazole (IC50 = 2.13 
μM). The mechanism of action of these substan-
ces is related to oxidative stress which induces the 
formation of reactive oxygen species (ROS), such 
as superoxide anion radical (O2•−) and hydroxyl 
radical (•OH) which can alter redox balance and 
promote parasite death69,70. 

Gallic acid derivatives linked to a triphenyl-
phosphonium group also demonstrated activity 
against T. cruzi Y strain trypomastigotes. The 
substances TPP+-C10 (6) and TPP+-C12 (7) were the 
most potent in both models, with half maximal 

suppressing parasitemia and healing around 80% 
of the animals, in addition to the myocarditis re-
duction56. As a continuation, the Phase II study 
began in 2014 in Bolivia and demonstrated high 
efficacy at low doses57.

Allopurinol is a purine synthesis inhibitor whi-
ch acts directly on the synthesis of the genetic code 
of the trypanosome. Its structure is equivalent to 
hypoxanthine and acts mimicking it as a substrate 
for hypoxanthine-guanine phosphoribosyl tran-
sferase and, when it becomes a nucleotide ana-
logue, it interferes in the synthesis of RNA. Its 
antichagasic activity has been briefly demonstra-
ted and should be considered as an alternative for 
subsequent research58,59. Also, the combination of 
Allopurinol and Itraconazole produced beneficial 
results in patients with chronic disease60.

When it comes to cardiac complication caused 
by Chagas’ disease, Amiodarone is an antiar-
rhythmic drug of significant importance. The re-
putation of this drug is also related to the direct 
action against T. cruzi, with considerable clinical 
improvements in the individuals tested. In this 
study61,62, the synergism of Amiodarone with Po-
saconazole was also analyzed and identified.

Another drug tested was the Risedronate whi-
ch also presented activity against the T. cruzi. Al-
though it is a drug used to treat and prevent oste-
oporosis in men and women63, in vitro and in vivo 
tests indicated enzyme inhibition in the protozoan 
organism, in addition to decreasing parasitemia 
and increasing human infected survival. The tests 
were performed in rats and there is still a need for 
further development in research with this drug64.

Natural drugs were also tested such as Aphi-
dicolin, which is isolated from the fungus Ni-
grospora sphaeric and is an inhibitor of human 
αDNA polymerase, described as a potent antipa-
rasitic. Thus, Santos et al65 performed structural 
modifications in the nucleus of this drug and ve-
rified that, after certain changes, new bioactive 
substances were found, achieving IC50 of 1.7 µM 
in the T. cruzi cells. The results demonstrated that 
their potency and safety against the amastigote 
form of trypanosome made them excellent candi-
dates to be included in the small group available 
for the treatment of this disease.

With the development of genome projects, seve-
ral pharmacological targets have been identified in 
the organism of the parasite. Cruzipain, an essen-
tial protease for the Trypanosoma, was one of them 
and had its inhibition evaluated by drugs already 
used in certain treatments. Benidipine, regularly 
used in the treatment of cardiovascular diseases as 
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effective concentration “EC50” values (in isolated 
parasites) of 1.0 ± 0.6 and 1.0 ± 0.7 μM, respecti-
vely, and were significantly more potent than ni-
furtimox (EC50 = 4.1 ± 0.6 μM). The mechanism 
of action is related to mitochondrial toxicity71. 

The thiazolidine LPSF SF29 (8) was also te-
sted against the T. cruzi epimastigote. The results 
demonstrated a dose- and time-dependent effect 
on parasite growth, with an IC50 of 8.7 ± 0.83 M, 
a lower value than the IC50 of the reference drug 
benznidazole (10.4 M). Its mechanism of action 
involves the interference on the synthesis of 
Trypanothione reductase, unique in the parasite 
and responsible for diminishing reactive oxygen 
species (ROS) on its organism, and mitochondrial 
alterations72.

The derivative TAK-187 (9), an ergosterol 
biosynthesis inhibitor, showed activity against T. 
cruzi, also preventing cardiac damage in a murine 
model of Chagas disease as compared to benzni-
dazole73,74. This path is very determinant in many 
publications for the last decade. Other substances, 
such as 10, 11, and 12 (Figure 2) were identified 
by Brand et al75, and demonstrated promising re-

sults, achieving EC50 of 6.6, 7.1, and 7.4, respecti-
vely, the protozoan parasite Trypanosoma cruzi.

Another interesting advance was performed by 
Resveratrol (13), known for its antioxidant proper-
ties, even without a direct activity against T. cru-
zi, it can improve heart function of infected mice 
when treatment was started late after infection, 
while benznidazole failed. In this way, the risk 
factor related to cardiac failure is reduced, activa-
ting the AMPK enzyme pathway, reducing para-
site burden and heart oxidative stress76.

Two hydroxamic acid derivatives HAD-ph (14) 
were also synthetized and showed a significant 
reduction in the number of intracellular parasites 
and consequently demonstrated relevant activity 
against parasite multiplication. The potent activi-
ty (greater than benznidazole) against all evoluti-
ve forms of T. cruzi, reached an IC50 value from 
7 to 51 µM for different strains of the parasite77.

Tetraamine-based compounds were prepared to 
determine the trypanocide effects against Trypa-
nosoma cruzi and its cytotoxicity. In this study, 
the compound 15 (Figure 2) induced a remarkable 
decrease in the reactivation of parasitaemia after 

Figure 2. Chemical structure of tested substances against T. cruzi collected in this article.
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immunosuppression and curative rates of 33%, 
with IC50 of 7.3 ± 0.8 µM against epimastigote 
forms 7.0 ± 0.9 µM against amastigote forms and 
5.7 ± 0.8 µM against trypomastigotes forms when 
compared to benznidazole (15.8 ± 1.1 µM, 23.3 ± 
4.6 µM and 22.4 ± 1.9 µM respectively)78.

An interesting approach was obtained with 
gold (III) complexes with ONS-Tridentate thiose-
micarbazones as described in literature and com-
pound (16) showed great results, with IC50 of 2.48 
µM against amastigote forms when compared to 
benznidazole (13.67 µM)79. 

Conclusions

Chagas’ disease is one of the neglected dis-
eases with a profound impact worldwide. Sever-
al publications related to the T. cruzi are avail-
able and diverse investigations of the life cycle 
and physiology of the parasite are constantly 
published. However, the knowledge produced to 
date was still not transformed into therapeutic 
advances, since until now only two drugs are be-
ing used for the treatment of patients with this 
illness: nifurtimox and benznidazole. However, 
their adverse effects and the low percentage of 
positive prognosis with their use keeps the dis-
semination of the disease at a very worrying lev-
el. To make the situation even less favorable, a 
solution to obtain a vaccine to prevent it is far 
from being found and only a few substances in 
clinical studies have been described in literature 
in the last decades.

Moreover, there are many drugs with anticha-
gasic activity at various stages of the protozoan. 
This indicates that alternatives can already be 
considered to improve the prognosis of millions 
of patients around the world. This research was 
able to denigrate some of the paths already taken 
(by researchers), which should be analyzed with 
great attention.

In addition, there should be more efforts to 
ensure that the knowledge and results obtained 
related to T. cruzi are effectively returned to so-
ciety, especially to those living in areas affected 
by Chagas’ disease. As seen in this work and in 
several others found in scientific literature, vari-
ous research groups around the world are willing 
to collaborate with this turnover.
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