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ABSTRACT

Intestinal parasitism is caused by helminth and protozoan species and, depending on the pathogenicity of the
etiological agent, can cause the death of the infected one. High rates of parasitism are often related to the pollution
of water, soil and food. This research had the objective to perform a parasitological survey on the Xerente
indigenous population of the Salto village in the city of Tocantinia, Province of Tocantins, Brazil. A total of 104
fecal samples were examined from volunteers of both genders and different age groups. For the parasitological
diagnosis, the samples were submitted to the techniques of Hoffman, Pons and Janer, Ritchie and Kinyoun. The
overall prevalence for parasites was 89.42%. The prevalence by species were: Ascaris lumbricoides (63,46%),
Hymenolepis nana (20,19%), Ancylostomatidae (13,46%), Strongyloides stercoralis (7,69%), Trichuris trichiura
(7,69%), Entamoeba coli (31,73%), Entamoeba histolytica/dispar (14,42%), Giardia lamblia (8,65%), Endolimax
nana (7,69%) and lodamoeba butschlii (4,81%). This research contributed to know the identity of the parasites
incident among the Xerente population and guided the appropriate drug intervention.
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INTRODUCTION

The etiological agents of intestinal parasitoses are among
the pathogens most commonly found in humans. They
are represented by helminths and protozoa and are one of
the great problems of world public health.?

Parasitic diseases have wide geographic distribution,
with variable incidence according to the characteristics
of the environment and the involved species of the
parasites. ™! The morbidity in endemic areas is closely
associated with the intensity and chronicity of the
parasitoses, which are generally closely related to
sociodemographic and environmental aspects, such as:
problems inherent to poor or absent basic sanitation
infrastructure; unavailability or difficulty in obtaining
potable water; precarious socioeconomic conditions,
deficient or unbalanced nutritional status, among
others.**!

Despite many efforts by the world public health
authorities to control parasitic diseases, a considerable
reduction in morbidity for these diseases was not
achieved until now. Parasitic diseases can affect all

members of a family, especially families with low
economic conditions. Lack of hygiene and inadequate
nutrition are facts which contribute to the spread of these
etiological agents. The epidemiology of
enteroparasitoses in some groups and regions are not
well known, considering that parasitized individuals not
always attends to health care services for diagnosis and
treatment, mainly because they do not perceive the
presence of the parasite since most of the parasitoses are
chronic and do not present noticeable symptoms.¢”]

Enteroparasitoses can remain asymptomatic or induce
several clinical manifestations with characteristic
symptoms. Parasitic infestations in immunocompromised
patients are worrisome. Enteroparasites usually do not
cause high lethality, but some isolated or associated
infections can contribute to affect the nutritional balance,
induce intestinal bleeding and malabsorption of nutrients,
compete for the absorption of micronutrients, reduce
food intake, cause surgical complications such as rectal
prolapse, obstruction and intestinal abscess, acting
through several mechanisms, among them spoiler and
allergen actions. As a result of the spoiler action, clinical
condition of iron deficiency anaemia may occur, which
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in adults can interfere with the

capacity.®919

reproductive

The prevalence of parasitoses in the world population
can be evinced by the bulletins published by the World
Health Organization, which in 1999 estimated that in the
world 250x10° are infested by ascarids; 151x10° by
hookworms;  45.5x10° by tricurids; 1.7x10° by
onchocerciasis.! From a medical and social point of
view, these parasites represent important public health
problems which, in addition to constantly threatening for
the well-being of a large part of the population, cause
considerable economic losses with medical care, lessen
work productivity or causing incapacitation for work.
The gastroenteritis caused by Entamoeba histolytica
represented a serious public health problem as reported
in 1997, when 47 million cases occurred, causing about
170 thousand deaths among them. Since 1980, with the
AIDS epidemic, amebiasis, toxoplasmosis, other
protozooses, bacterioses and viruses become more
important as diseases and were responsible for most of
the death causes in patients with HIV-related diseases.™

In the scientific literature, we did not find
epidemiological data on parasitoses among Xerente
indigenous people, which makes this manuscript
unprecedented, since the rate of intestinal parasitoses in
that population group was unknown until now. The
present research had the objective to investigate the
prevalence of enteroparasitoses among the Xerente
indigenous population of the Salto village, in the city of
Tocantinia, Province of Tocantins, Brazil.

MATERIAL AND METHODS

Studied population

Indigenous people of the Xerente ethnic group have been
in contact with the non-indigenous society for more than
two centuries, when they acquired, added and merged
their knowledge with the culture of the non-indigenous
world without losing their own identity and language.*"
Thereby, the Xerente people, to keep in their culture and
language, only speaks in Portuguese with people from
outside of the village. Many children have difficulty
expressing themselves in Portuguese because the literacy
process is initially in their native language, and only in
later scholar grade the Portuguese language is
taught.*>* Indigenous people of the Xerente and
Xavante ethnic groups belongs to the linguistic branch
Macro-Jé, and call themselves Akweé, which means,
according to their own people, "something that is above
all things", "the most remarkable", "human” or “people".
At the end of the nineteenth century, the secession
between these two groups occurred. Xavante people
migrated to the Province of Mato Grosso and the Xerente
group remained along the Tocantins River.*® Currently,
Xerente are classified as Central-Jé, and are established
at the city of Tocantinia, 76 km from Palmas, Province
of Tocantins. They live in two reserves: Porteira and
Funil, where 60 villages and 3350 inhabitants are

established, being 1689 (50.42%) men and 1661
(49.58%) women.!*¥

Research design and study field

This prevalence research has a descriptive and
observational design, supported by laboratory fecal
exams, with a representative sample. All procedures and
the importance of the research were explained to the
community members. Through random and free demand,
after express consent of the participants or their
caregivers, in case of children, indigenous people of the
Xerente ethnic group with ages ranging from 1 to 74
years contributed to this research. All research
procedures respected the ethical norms, culture
deference, health preservation and the total integrity of
the patients, as well as the maintenance of anonymity,
based on the precepts of the Declaration of Helsinki, the
XVII World Medical Assembly and the Convention 169
about Indigenous and Tribal Peoples of the International
Labor Organization (ILO). The results of the
parasitological research were delivered to all participants
by individual medical cards with the appropriated
antiparasitic drug and the dosage prescription.

Sample, material and laboratory methods

The research used a convenience and representative
sampling, with 104 sample units. The collection of each
fecal aliquot was explained regarding the procedure and
preservation to the participants, donated voluntarily by
the adults and, in case of children samples, their
caregivers. All samples were identified for treatment
purposes, in case of positivity for intestinal parasites.
The samples were preserved in 10% formalin solution
and sent to the Parasitology Laboratory of the Medicine
School of the Presidente Antonio Carlos Institute
(ITPAC) in the city of Porto Nacional, Brazil. The
laboratory methods used were the techniques of
Hoffman, Pons and Janer', Ritchie and Kinyoun. In
order to determine the prevalence of protozoan cysts,
eggs and helminth larvae, two preparations between slide
and coverslip for each sample were used.

RESULTS

Among the 104 analyzed samples, 93 were positive,
corresponding to a prevalence rate for enteroparasitoses
of 89.42%. In the studied indigenous population, there
was a high incidence of parasitism, with predominance
of Ascaris lumbricoides (63.46%) as the main
representative of helminths and Entamoeba coli
(31.73%) among protozoa. Two cases of Enterobius
vermicularis infection were diagnosed, but this low
number of positives is due to the fact that the employed
technique was not the proper for the detection of this
helminth, which requires the Graham technique (Scotch
tape test). This technique was not used in our research,
but the finding of Enterobius vermicularis through
traditional coproscopy techniques reveals the existence
of this parasite in the Salto village and points to an
incidence rate higher than that found in our research.
Prevalence rates by species were: Ascaris lumbricoides
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(63.46%), Hymenolepis nana (20.19%),
Ancylostomatidae (13.46%), Strongyloides stercoralis
(7.69%), Trichuris trichiura (7.69%), Entamoeba coli
(31.73%), Entamoeba histolytica/dispar  (14.42%),
Giardia lamblia (8.65%), Endolimax nana (7.69%) and
lodamoeba butschlii  (4.81%). The number of
multiparasited people was also significant, corresponding
to 70.19% of the total population and 78.49% of the
parasitized individuals, being the most frequent
association  between  Ascaris lumbricoides and
Entamoeba coli, with 19 cases.

10
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Figure 1: Parasitism cases by helminth species,
distributed by age class, among Xerente ethnic people
of the Salto village, city of Tocantinia, Province of
Tocantins, Brazil.
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Figure 2: Cases of parasitism by protozoan species,
distributed by age group, among Xerente indigenous
people of Salto village, city of Tocantinia, Province of
Tocantins, Brazil.

3%
5

15

10
CI-II

1todyears Hto 8y 9ato 13years more than 14 yearsold

W Negative samples WMonoparasited W Multiparasited

Figure 3: Distribution of cases of parasitism by one or
more species of enteroparasites, by age group, among
Xerente indigenous people of Salto village, city of
Tocantinia, Province of Tocantins, Brazil.

DISCUSSION

The intestinal parasitoses in three indigenous Pankararé
villages were evaluated by Souza-Oliveira et al.™ The
villages are located in the semi-arid region of the city of
Gloria, in the northeast of the Province of Bahia, Brazil.
The investigation analyzed 134 fecal aliquots.
Laboratory tests were performed at the Laboratory of the
1st Infantry Company of the Brazilian Army, at the city
of Paulo Afonso. The authors employed the methods of
Hoffman, Willis and Kinyoun and identified infections
by nematode helminths of the family Ancylostomatidae,
cestodes of the species Hymenolepis nana, also
parasitism by the protozoans Cryptosporidium spp,
Giardia lamblia, Endolimax nana, Entamoeba coli,
Entamoeba histolytica/dispar. The total parasitism
prevalence for this group was 37.1%, a rate lower than
those found in other indigenous populations, including
among the Xerente, where our results showed 89.42% of
positivity. We consider that the low incidence of
parasites among the Pankararé ethnic people may be
related to the location of the villages, in the semi-arid
region of the Brazilian northeast, where environmental
conditions could be harder for the survival of some
parasitic agents.

Andrade et al.’® performed a parasitological survey
among the Kayapo indigenous people established in the
rural area of the city of Ourilandia do Norte, in the
Province of Par, Brazil. The authors examined 28 fecal
samples with universal population representativity.
Samples were stored in Merthiolate-iodine-formalin
solution (MIF) and the tests were performed by the
techniques of Hoffman, Pons and Janer; Willis and
Kinyoun. The identified parasites were: nematode
helminth infections of the species Ascaris lumbricoides,
Enterobius vermicularis, Trichuris trichiura,
Ancylostomatidae, cestodes of the species Hymenolepis
nana, and protozoa of the species Cryptosporidium
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parvum, Endolimax nana, Entamoeba coli, Entamoeba
histolytica/dispar and Giardia lamblia. There was
registered a positivity of 85.6%, a prevalence rate very
close to that found among the Xerente, which was
89.42%.

The frequency of intestinal parasitoses among Terena
ethnic people in the Province of Mato Grosso do Sul,
Brazil, was investigated by Norberg et al.*" 134 samples
of people from the Moreira village were examined and
the follow species were found: Ascaris lumbricoides,
Ancylostomatidae, Enterobius vermicularis,
Strongyloides stercoralis, Trichuris trichiura, cestodes of
the species Hymenolepis nana, and protozoan of the
species Giardia lamblia, Endolimax nana, Entamoeba
coli and Entamoeba histolytica/dispar. These authors
found an enteroparasitoses prevalence of 76,9%, lower
than the results obtained among the Xerente ethnic
people.

The prevalence of intestinal parasitoses among children
of the indigenous community of Cacique Dables, in the
Province of Rio Grande do Sul, Brazil, was investigated
by Incerti & Umpierre.® The research results showed a
positivity rate of 67.2%. The most frequent parasitic
elements were Ascaris lumbricoides, Hymenolepis nana,
hookworms, Entamoeba coli and lodamoeba butschilli.
Multiparasitism was more frequent in the age group from
7 to 9 years, with 32.6% of positive cases. The authors
considered that the research was the first to identify the
prevalence of parasitoses and sanitation conditions in the
indigenous population of Cacique Doble, which
confirmed the degree of social vulnerability, high rate of
parasitic infection, and insufficient infrastructure for the
waste destination of the village, and commented that
similar aspects are observed in several indigenous ethnic
groups in Brazil. We agree with the aspects cited by the
authors when we found similar situations in the Salto
village, which has a higher rate of parasitism,
corresponding to 89.42% of the studied population.

The nutritional status, incident enteroparasitoses and
sanitary conditions of the indigenous villages in the
Province of Minas Gerais were reported by Xavier-
Carvalho et al.l'® These authors determined the
distribution of intestinal parasites and its association with
the nutritional and sanitation aspects, microbiological
quality of the water and the virulence of the strains of
Escherichia coli isolated from the drinking water used by
people of these communities. The research exposed a
high prevalence of intestinal parasites and contamination
of water by Escherichia coli, an indicator of fecal matter
contamination, in half of the investigated households.
Our research with the indigenous Xerente also converges
with the result found by the authors, with a high
prevalence of enteroparasites. We did not perform
colimetry in the water used for drinking, but we also
considered that the high prevalence of enteroparasitoses
should be related to the quality of the water used by the
Xerente people. The main water source of the Salto

village is a nearby stream, and it is distributed without
any kind of treatment process.

Malta®? investigated the prevalence of intestinal
parasites in indigenous populations and poor populations
and the key factors involved in the epidemiology of
enteroparasitoses.  The  author  performed an
enteroparasitological survey in two indigenous villages:
in the Bororo reserve in the city of Dourados, Province
of Mato Grosso do Sul and in the Xingu reserve in the
Province of Mato Grosso. The study involved Kayabi
and Juruna indigenous people. The poor non-indigenous
people were residents of two cities: Pontes and Lacerda,
Province of Mato Grosso do Sul, and Itateguara,
Province of Alagoas. A total of 2754 fecal samples were
examined, and the results showed a 73% prevalence for
enteroparasitoses among the indigenous population of
the Borord reserve, and 62.77% among the people living
in the Xingu reserve; 52.61% among poor inhabitants of
the city of Pontes and Lacerda and 67.42% in the poor
people of Itateguara. The research showed that the
prevalence of protozoa (42.6%) was higher than that of
helminths (31.1%). The result revealed multiparasitism
in 12.8% of the samples, and monoparasitism in 46.1%.
Our results differ significantly from those found by
Malta,”? since the intestinal parasitism rate among the
Xerente was higher (89.42%), the prevalence of
helminths was higher than that of protozoa, and
multiparasitism was the most frequent infection
condition for all age groups, corresponding to 78.49% of
the total parasitized individuals. Such differences
reinforce the need for researches regarding particularities
of each indigenous population group, where cultural,
environmental and socioeconomic conditions are
determinant for parasitism rates and fundamental for the
planning of public health treatment and preventive
actions.

Cardona-Arias et al.”!! performed a parasitological
investigation among 184 indigenous children under
fifteen years old living in Caflamomo-Lomaprieta, region
of Caldas, Colombia, and found a prevalence for
pathogenic parasites of 83.4%. These authors also
warned health authorities suggesting the need to improve
education, health care and preventive health programs,
considering the serious consequences of these infections
and diseases for individual and collective health. We
consider that such procedures should also be adopted in
order to improve the living conditions of the Xerente
indigenous people, considering that the prevalence of
enteroparasitism was as high as that found by Cardona-
Avrias et al.? in Colombia.

The prevalence of intestinal parasitoses among Warao
ethnic people of the Maria Lépez community, in the city
of Benitez, Province of Sucre, Venezuela, was
investigated by Guilarte et al.??! Fecal samples from 126
people aged from 2 to 64 years were examined. Among
the identified parasites, helminths were predominant:
Hookworms (79.6%), Trichuris trichiura (69.76%),
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Blastocystis spp. (55.84%), Ascaris lumbricoides
(25.58%), Hymenolepis nana (1.29%) and the Protozoan
Endolimax nana (49.35%), Entamoeba coli (44.15%),
lodamoeba butschlii (38%), Giardia duodenalis (9.09%),
Chilomastix mesnilii (3.89%), Entamoeba
histolytica/dispar (2.59%). These authors commented
that the environment is the main source of
contamination, considering that 81.75% of the
inhabitants of this community defecate in the soil and do
not attempt to basic hygiene norms. These researchers
reflected that educative measures may lower prevalence
rates of parasitism. We consider that similar preventive
and educational measures should also contribute to lower
parasitism rates among Xerente ethnic people and the
results of this research can be the source to design these
measures.

Gavina et al.”® determined the prevalence of intestinal
parasitoses among children of the Nasa-Caldono
indigenous reserve in the Province of Cauca, Colombia,
and evaluated the distribution according to clinical,
sociodemographic and health infrastructure variables.
The research examined 62 fecal samples of indigenous
children and the results of the coproscopies revealed a
positivity for enteroparasites of 95.2%, including
commensal and pathogenic parasites of the species:
Blastocystis spp. (47.8%), Entamoeba coli (72.6%),
Endolimax nana (50%), Entamoeba histolytica/dispar
(46.8%), Entamoeba hartmanni (41.9%), Ascaris
lumbricoides (32,3%), Giardia intestinalis (30.6%),
Chilomastix mesnilii (30.6%), lodamoeba butschlii
(25.8%), Trichuris trichiura (17.7%), Cryptosporidium
spp. (3.2%), Enterobius vermicularis (1.6%). Regarding
the clinical conditions of the studied population, the
authors diagnosed anaemia (21.0%), chronic malnutrition
(35.5%), acute malnutrition (8.1%). The authors
emphasized that the prevalence of 95.2% corresponds to
the highest rate reported by the National Survey of
Intestinal Parasitism in Colombia, and considered that
the high prevalence of parasitoses is related to the
contamination of the environment with fecal matter, poor
hygienic conditions and untreated drinking water.

A cross-sectional study to determine the prevalence of
intestinal parasites among indigenous people of the San
Antonio de Raudalito village in the Province of Bolivar,
Venezuela, was performed by Devera et al.? These
authors examined 62 fecal samples of people aged
between less than on year old and 72 years old and the
prevalence of parasites was 88.7%, with no differences
in the parasitic profile between the age groups. Of the 55
positive cases, 83.6% presented multiparasitism.
Protozoa species found were Entamoeba coli (64.5%),
Giardia lamblia (27.4%), Entamoeba histolytica/dispar
(21.0%), lodamoeba butschlii (19.3%), Endolimax nana
(9.7%), Chilomastix mesnilii (3.2%), and the Chromista
Blastocystis spp 36 (58.1%). Among the helminths,
hookworms  (32.3%), Trichuris trichiura (6.5%),
Hymenolepis nana (1.6%) and Strongyloides stercoralis
(1.6%). Althrough the high levels of parasitism, similar

to those found in our research in Salto village, the
inhabitants of the community of San Antonio del
Raudalito did not present parasitism for Ascaris
lumbricoides, the most prevalent parasite species among
Xerente ethnic people.

The prevalence of enteroparasitoses among vulnerable
children population of indigenous and non-indigenous
communities of rural areas of Paraguay, and to
evaluation of their socio-environmental characteristics,
was studied by Echagile et al.”® The researchers
evaluated 247 children under five years old of both
genders, performed coproparasitological examinations
and applied surveys to know the sociodemographic data.
The results of coproscopies pointed epidemiological
differences between indigenous and non-indigenous
children. The frequency of parasitoses among indigenous
children was 56.1%, while among non-indigenous
children it was 35.5%. In both populations the most
frequent enteropathogens were Giardia lamblia and
Blastocystis hominis. Among Xerente ethnic people,
parasitism rates were higher when compared to both
populations studied by Echagiie et al.l?®!

A research of intestinal parasitism among Toba Qom
ethnic children from the San Francisco de Asis village in
the city of Benjamin Aceval, Paraguay, was performed
by Norberg et al.”®! Ninety fecal samples were examined
through the techniques of Hoffman, Pons and Janer,
Willis and Kinyoun, of which 58 were positive for
enteroparasites (64.44%). The species found were: the
nematodes Ascaris lumbricoides (1.11%), Strongyloides
stercoralis (4.44%); cestodes of the species Hymenolepis
nana (11.11%) and Taenia spp. (1.11%); protozoa of the
species Entamoeba coli (25.55%), Entamoeba
histolytica/dispar (10%), Giardia lamblia (7.78%),
Endolimax nana (8.89%), lodamoeba butschlii (6.67%)
and the Chromista Blastocystis spp. (7.78%). According
to the authors, the parasitological profile of the Toba
Qom ethnic children has quite different characteristics
when compared to that of other indigenous groups cited
in the scientific literature. This fact is also observed in
the comparison with our result. We highlight that the
predominant parasite among the Xerente ethnic people,
Ascaris lumbricoides (63.46%), was the least prevalent
among the Toba Qom (1.11%).

CONCLUSION

From the analysis of the results, we concluded that there
is a high prevalence of enteroparasites among the
inhabitants of the Xerente ethnic people of Salto village,
in the city of Tocantinia, Province of Tocantins, Brazil.
Prevalence rates by species were Ascaris lumbricoides
(63.46%), Hymenolepis nana (20.19%),
Ancylostomatidae (13.46%), Strongyloides stercoralis
(7.69%), Trichuris trichiura (7.69%), Entamoeba coli
(31.73%), Entamoeba histolytica/dispar (14.42%),
Giardia lamblia (8.65%), Endolimax nana (7.69%) and
lodamoeba butschlii (4.81%). The most frequent
parasitic condition was multiparasitism (78.49%). These
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results were the basis for a drug intervention against
enteroparasitoses and the design of preventive and health
education actions for the local population in order to
avoid reinfection by these parasitic agents.
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