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During the Brazilian slavery period, many African migrants were brought to the American
continent. Historically, some of these migrants escaped from the Brazilian gold mines and
farms to which they had been brought and settled in remote valleys and this was the main
mode of resistance to the slavery system. These runaway-slave descendant communities
are called quilombos, a group with distinct ethnic identity, specific behavioral habits,
including geographic isolation and conservative practices. The objective of this study was
to investigate the prevalence of rodent-borne viruses in two Afro-descendent communities
from Mato Grosso do Sul State, Midwestern Brazil. A total of 319 individuals from rural
and urban quilombola communities were enrolled. Twelve (3.76%) had anti-rodent-borne
virus IgG antibodies. Seven (2.19%) were anti-mammarenavirus reactive and nine (2.82%)
had anti-orthohantavirus antibodies. The literature includes limited data on the health status
of quilombola communities, but all the studies emphasize the disparity of attention of local
healthcare personnel to these communities compared to the general population. The findings
of this study highlight the vulnerability and the precarious health conditions of quilombola
groups, especially those living in rural areas and thus, point to the need of preventive measures
to improve access to healthcare for this ethnic group.
KEYWORDS: Afro-descendent communities. Arenavirus. Hantavirus. Rodent-borne
diseases. Zoonosis. Quilombolas.

Rodent-borne diseases have been a global health concern since there has been
an increase in the number of different pathogens whose cycles depend on rodents in
many ways1. Moreover, global climate change and transitions in human settlement
patterns are considered the main factors responsible for the increase of problems
with rodent-transmitted pathogens, especially in developing countries1,2.
Hantaviruses and arenaviruses are naturally occurring viruses of rodents, and
human infections are classic examples of emerging diseases caused by the invasion
of urban, agricultural, and livestock areas that are rodent habitats1.
These two distinct groups of negative-stranded RNA viruses are associated
with different species of rodent hosts of the family Cricetidae3. The infected host
sheds viruses into the environment through urine, feces and saliva; humans usually
become infected by inhalation of aerosolized viral particles, but infections can also
occur through rodent bites, and more rarely through person-to-person transmission
(including solid-organ transplantation recipients)2,3.
Brazil has very heterogeneous rural populations, including settlers and
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campesinos, indigenous people, extractivists, family
farmers and quilombolas (afro-descendent communities),
representing about 36% of the entire country population4,5.
During the Brazilian slavery period, many African
migrants were brought to the American continent as slaves.
Historically, some of them escaped from Brazilian gold
mines and farms and settled in remote valleys and this
was the main mode of resistance to the slavery system5.
These runaway-slave descendents’ communities are called
quilombos since their establishment in early times during
the colonization of South American countries. Groups
with distinct ethnic identities and specific behavioral
characteristics, including geographic isolation and
conservative practices, inhabit these territories4-6.
In Brazil, there are 2,474 communities (13.087
families) whose history and tradition allow them to
be identified as remnants of quilombos, 77% of these
individuals are located in rural areas, where the main
activities are based on family farming and extractivism5,6.
Thus, low access to health services, education, electrical
light and sanitation are still issues faced by some
quilombola communities5. The aim of the present study
was to investigate the prevalence of rodent-borne viruses
(hantavirus and arenavirus) IgG antibodies and its
association with demographic variables and risk factors

in two afro-descendent communities in Mato Grosso do
Sul State, Midwestern Brazil.
Mato Grosso do Sul State has 22 quilombola
communities consisting of approximately 441 families.
One of the studied quilombola communities was Furnas
dos Dionisios, the largest rural quilombo in the State with
1,018.27 hectares in the Jaraguari municipality (Figure 1)
with approximately 450 residents 5,6 . Its economy is
based on subsistence agriculture, vegetable production,
flour and sugar cane derivates and livestock. The other
studied population was Sao Benedito (Figure 1), an urban
quilombola community, located in the neighborhood of
Campo Grande (capital of Mato Grosso do Sul State) with
approximately 300 indiviuals5. Many inhabitants of this
quilombo are employed in urban jobs but they have low
access to sanitation. This study was approved by Fundacao
Oswaldo Cruz/Instituto Oswaldo Cruz Ethical Committee,
Nº CAAE 61629416.2.1001.5248 and by the Research and
Ethics Committee of Universidade Federal do Mato Grosso
do Sul, Nº CAAE 35103214.0.1001.0021.
The Fisher exact test was used to evaluate factors
associated with hantavirus and arenavirus infections
(defined as IgG reactivity for one or both viruses). Statistical
significance was set at 0.05 for all analyses. Odds ratios
(OR) and 95% confidence intervals (IC 95%) were also

Figure 1 - Map of the studied quilombola communities regarding hantavirus and arenavirus IgG antibodies: 1) Furnas dos Dionisios;
2) Sao Benedito.
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estimated. Statistical evaluations were performed using the
statistical package R for windows (version 3.4.3).
A total of 319 individuals consisting of 189 participants
from Furnas dos Dionisios and 130 from Sao Benedito
were voluntarily enrolled in the study between June and
December 2015. Serum samples were screened for IgG
antibodies against hantavirus and arenavirus using antigens
described by Riera et al.7 and Guzmán et al.8, which
were tested by an enzyme-linked immunosorbent assay
(ELISA) protocol in 96-round-bottom-well-microplates
(Thermo ScientificTM) coated with 100 µL of cell lysate
diluted in phosphate-buffered saline (PBS) pH 7.4; onehalf of the plate was coated with infected cell lysate (Junin
mammarenavirus strain XJC13 or Maciel orthohantavirus
strain #9) and the other half with uninfected cell lysate
(Vero C76 - ATCC® CRL-1587™) as the normal control
antigens. The plates were kept at 4 oC overnight and then
washed five times with 0.1% Tween 20 (Merck & Co.,
Inc., Kenilworth, NJ, USA) in PBS. The wells were then
filled with 100 µL of diluted test serum samples starting at
1:100 dilution in PBS with 0.1% Tween 20 (Merck & Co.,
Inc., Kenilworth, NJ, USA) and 5.0% skimmed milk (BD
Difco™). The plates were incubated for 1 h at 37 oC, washed
as previously described, and 100 µL of goat anti-human
IgG peroxidase-conjugated secondary antibody (SigmaAldrich®, USA) at 1:2000 dilution was placed in each well
and incubated for 1 h at 37oC. Plates were washed five
times, and 100 µL of ABTSTM substrate (Sigma-Aldrich®,
USA) was added to each well and left on the well for 30
min at 37 oC. Objective readings of ELISA results were
performed by determination of absorbances at 405 and 450
nm. The cut-off was determined by the mean optical density
(OD) of negative controls plus three standard deviations
at 1:100 dilution, after subtracting the OD of the negative
antigen from that of the positive one. A serum dilution was
considered positive if its OD was > 0.27,8.
The population ranged in age from 2 to 89 years old
(average 34.44 years), and 57.05% (182/319) were females.
Most of these individuals had low educational leveland
74.92% (239/319) had 1–9 years of formal education,
94.34% (300/319) received less than three minimum
wages (US$330.00, Brazilian minimum wage in 2015) per
family, per month, 71.47% (228/319) of the houses had no
sewage system, and 52.35% (167/319) had no tap water
service. Sociodemographic differences by community are
shown in Table 1. Afro-descendent populations along with
Amerindians continue to be one of the most disadvantaged
groups of people, presenting higher rates of segregation,
poverty, unemployment, illiteracy and migration, associated
with lower access to healthcare services and environmental
sanitation4-6.
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From the total of 319 individuals, 12 (3.76%) were
positive for rodent-borne viruses, seven (2.19%) were
anti-mammarenavirus reactive and 9 (2.82%) had antiorthohantavirus antibodies. Four samples were reactive
for both viruses (1.25%). The prevalence for rodent-borne
viruses by community was 2.40% (3/125) in Sao Benedito
and 4.64% (9/194) in Furnas dos Dionisios, but no statistical
differences were observed (p-value = 0.37; OR = 2.11;
95% CI = 0.56–7.97). Although expected, this difference
is not always higher in rural population studies as we
would suppose. Some studies have demonstrated that an
urban population can be more exposed to rodent-borne
diseases, resulting in a higher prevalence9. The prevalence
of reactive men was 5.11% (7/137), while the prevalence
in women was 3.29% (6/182). There was no job related
activities shared between the seroreactive individuals, three
were students (3/12), had activities related to housekeeping
(3/12), agriculture (3/12), were retired (1/12) or had other
non specified activities (2/12).
Arenaviruses are the causative agents of South
American hemorrhagic fevers in Argentina, Bolivia,
Venezuela and Brazil, producing hundreds of cases
annually with a case-fatality ratio as high as 35%3,10.
Only one case of Brazilian hemorrhagic fever in the
Cotia municipality, Sao Paulo State was reported in
1990, and the reservoir of Sabia virus is still unknown10.
Recent studies have detected the occurrence of Apore,
Latino and Oliveros mammarenaviruses in Oligoryzomys
mattogrossae (= fornesi), Calomys callosus (67.8%) and
Necromys lasiurus (14.2%), respectively, in three counties
of Mato Grosso do Sul State11,12. Although there is no
evidence of human diseases caused by these viruses,
there is an increasing amount of serological evidence of
arenavirus infection in different rural populations from
the Midwest in which the prevalence ranges from 1.80%
(2/108) to 2.12% (3/141)13,14.
Interestingly, Andersen et al. 15 demonstrated
s o m e ev i d e n c e o f a p o s i t ive s e l e c t i o n i n t h e
acetylglucosaminyltransferase-like protein (LARGE) and
interleukin 21 (IL21), two genes implicated in arenavirus
infectivity and immunity. Their results suggest that natural
selection may have targeted variants giving rise to alternative
splicing or differential gene expressions of LARGE and
IL21 in West African populations. Overall, their results
support the hypothesis that selective pressures imposed by
the Lassa virus may have led to the emergence of particular
alleles conferring resistance to the Lassa virus, and the
Lassa fever an endemic arenavirus hemorrhagic disease
in West Africa15,16. Perhaps some genetic recombination
taking place in their ancestors may indicate some degree
of Afro-descendent-associated resistance in quilombola
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Table 1 - Demographic variables, seroprevalence (%), Odds Ratio (with Confidence Interval) and the Fisher exact test p-value for
Furnas do Dionisios and Sao Benedito Afro-descendent communities, Mato Grosso do Sul State, Brazil (2015).
FURNAS DO DIONISIOS
VARIABLES

N (%)

Seropositivity Odds Ratio
(%)
(95% CI)

Age
<18

SAO BENEDITO
Fisher exact
test
p-value

N (%)

Seropositivity
(%)

23 (17.69)

1 (4.35)

Odds Ratio
(95% CI)

0.07
58 (30.69)

2 (3.45)

0.31

18-40

62 (32.8)

1 (1.61)

52 (40)

0

41-60

52 (27.51)

3 (5.77)

40 (30.77)

2 (5.0)

>60

17 (8.99)

3 (17.65)

15 (11.54)

0

79 (60.77)

1 (1.27)

3.15

51 (39.23)

2 (3.92)

(0.16-189.95)

Gender

0.73

Women

103 (54.5)

4 (3.88)

1.52

Men

86 (45.5)

5 (5.81)

(0.39-5.87)

Scholarity
< 1 year
1 – 9 years

0.56

0.55

0.67

15 (7.94)

1 (6.67)

8 (6.15)

0
3 (3.9)

139 (73.54)

8 (5.76)

77 (59.23)

10 – 12 years

31 (16.4)

0

40 (30.77)

0

Higher education

4 (2.12)

0

5 (3.85)

0

<1 minimum wage*

84 (44.44)

5 (5.95)

9 (6.98)

1 (11.11)

1-3 minimum wages

102 (53.97)

3 (2.94)

105 (81.4)

2 (1.9)

>3 minimum wages

3 (1.59)

1 (33.33)

15 (11.63)

0

Monthly income

0.07

Occupation

0.22

0.69

0.61

Farmer

80 (42.33)

3 (3.75)

6 (4.62)

0

Housewife

28 (14.81)

2 (7.14)

40 (30.77)

1 (2.5)

8 (4.23)

1 (12.5)

13 (10)

0

47 (24.87)

2 (4.26)

20 (15.38)

1 (5.0)

Retired/Unemployed
Student
Work in school

5 (2.65)

0

10 (7.69)

0

Child (non-school age)

6 (3.17)

0

3 (2.31)

0

Construction

2 (1.06)

0

12 (9.23)

1 (8.33)

Others

13 (6.88)

1 (7.69)

26 (20.0)

0

12 (9.23)

0

118 (90.77)

3 (2.54)

78 (60.0)

2 (2.56)

52 (40.0)

1 (1.92)

Access to potable water

0.55

No

154 (81.91)

8 (5.19)

Yes

34 (18.09)

1 (2.94)

Sanitation

1.99

No

150 (79.37)

6 (4.0)

Yes

39 (20.63)

3 (7.69)

(0.30-9.87)

communities to arenavirus infections, resulting in milder
disease or even asymptomatic undetected cases.
The hantavirus prevalence found in quilombolas is
similar to those found in highly endemic areas for hantavirus
cardiopulmonary syndrome (HCPS) in Santa Catarina
(2.30%–3.50%)17 and Sao Paulo State (1.23%–4.33%)18.
These values are higher than the ones reported in rural
populations from HCPS non-endemic areas in Amazonas
State (0.80%–0.90%)9. Mato Grosso do Sul State has been
a silent area for hantavirus circulation for a long time.
Only in recent years (2012), have the first human cases
been reported, and to date, only seven cases of HCPS have
been detected. The hantavirus genotype responsible for
HCPS cases in this State is still unknown. Nonetheless,
the Juquitiba virus has been characterized in Oligoryzomys
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1.00

(0.01-4.38)

Fisher exact
test
p-value

1.00

0.39

0.74

1.00

(0.01-14.69)

mattogrossae (1.45%), in Cassilandia municipality19. These
rodents have peridomestic affinities and have been captured
in and around human habitats and could contribute to human
infections in those involved in housekeeping activities or
others who spend most of the day indoors, such as children
and elderly people20. Studies conducted in apparently
healthy individuals from rural and urban slum communities
in Chile have shown serological evidence for hantavirus
infections associated with household-related occupations
(homemaker, retiredor student) reinforcing the idea of the
indoor environment as a possible site of infection20.
The literature includes limited data related to diseases
affecting quilombola communities. Most studies are
related to sexually-transmitted infections, blood-borne
pathogens and intestinal parasites; nonetheless, all the
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studies emphasize the importance of carrying out researches
involving this social group, given that there is still a disparity
with respect to local healthcare attention concerning these
individuals compared to the general population4-6.
The findings of this work reinforce the social
vulnerability and the precarious conditions of quilombola
groups, especially those living in rural areas. Lack of access
to basic sanitation and degradation of the environment
could contribute to the emergence of infectious diseases
in this population. Thus, this study along with others point
to the need of implementation of measures to improve
health access via medical assistance, basic sanitation and
the sustainable use of environment resources, which would
faciliate to improve their health conditions.
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