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Abstract
The histories and oral traditions identify rural communities them as quilombos and that are currently denominated quilombo remnants in Brazil. The
formation of these communities was usually carried out by a small number of
individuals who remained isolated for generations. This study is an analysis
of the effects of inbreeding and ethnic admixture in the remaining quilombo
community Tucum in the South-Center region of the State of Bahia, in Brazil.
The inbreeding values were obtained through inbreeding coefficients and genealogical database. The admixture analysis was conducted by phenotypic and
cultural index. Other demographic genetic parameters were evaluated in the
search for the better understanding of the population structure. A total of 489
individuals were analyzed for effective population size (Nef), inbreeding coefficient expected (Ø), inbreeding coefficient (F) and mean inbreeding coefficient
(F) resulting in 384, 0, 0.144, 0.0086, respectively. The community presents
20.64% of consanguineous marriages and an inbreeding coefficient (r) of 0.288.
These data are larger than those found in the total Brazilian population and to
other traditional communities analyzed in the country. The admixture analysis revealed a Negroid Phenotypic Index (NPI) of 0.60 and the Negroid Cultural Index (NCI) of 0.33, lower than that found in other remnants. The isolation index (i) helps to understand this pattern of population structure, and
the community studied was not a genetic isolate (i = 22.4) demonstrating a
large migratory flow. Based on the data presented, it is possible to conclude
that the community is not a genetic isolate, transcending the initial implications of the founding effect. However, the high migration does not prevent
inbreeding and high rates of consanguineous marriages, influenced by cultural ethnic characters, which may change evolutionary mechanisms, as genetic
drift, alleles fixation, natural selection (for preferential selection) and an increase in genetic diseases.
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1. Introduction
In the beginning of the slave trade to Brazil from 1551 to 1870, an estimative of
four million Africans were brought to work in the agriculture and ore. It is known
the importance of anthropological, historical, linguistic and social impact of this
colonization process that occurred in the country. Together with the Europeans
and Amerindians, the Africans represent the basis of formation of the Brazilian
people [1] [2] [3] [4] [5].
Slaves who did not accept the submissions and forced labor would revolt. Fugitives took refuge in places of difficult access, forming rural communities whose
histories and oral traditions identify them as Quilombos and that are currently
denominated quilombo remnants in Brazil [6]. The formation of these communities was usually carried out by a small number of individuals who remained isolated for generations [7].
Historically thinking about the process of enslavement and liberation of the
black people in Brazil raises a current debate that encompasses the inequalities
that characterized and still characterize the search for citizenship by those peoples
who are marked by exclusion. Most of the Brazilian population is made up of
blacks or mixed race, and a large proportion of these are found in the poorest
spheres of the population. This extends to quilombola communities, as a historical consequence of inequities to which blacks have been subjected and are subjected, including in relation to health care and education [8] [9].
Aiming to correct this debt with the black population, especially with the quilombolas the Brazilian government, through decrees seeks to regularize of identification procedures, delimitation, demarcation and titling of lands occupied by
the remnants of quilombola communities. In addition to a series of actions to
ensure access to land, infrastructure and quality of life, productive inclusion and
citizenship rights. So, once certified, these communities receive greater attention
from the state, and this is expected to reflect better living and health conditions
[10] [11].
Traditional communities are of great interest in population genetic studies
due to the founder effect and genetic isolation, which leads the population to a
process of micro differentiation, mainly due to genetic drift [12] [13]. Genetic
investigations of the Brazilian population show that this ethnic admixture of a
trihybrid population composed by Africans, Europeans and Amerindians can be
analyzed by phenotypic and cultural markers such as skin color, physiognomy
and surname analysis [14] [15] [16] [17] [18].
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For the better characterization in population studies, only biological evaluations are not enough, being extremely important to know the history of the population and to seek to converge biological, historical and cultural in the investigation of genetic identity [19]. This integrated approach enables the better understanding of factors that act in the microevolutionary processes, as the founder
effect and genetic drift.
Given the biological and cultural implications of the colonization of the country
and the formation profile of traditional communities, this study analyzed the effects
of inbreeding and ethnic admixture in the remnant quilombo community Tucum,
in the Center-South of the state of Bahia by using demographic genetic data.

2. Methods
2.1. Collection and Characterization of the Samples
The present study was carried in the remnant community of Quilombo Tucum,
located in the city of Tanhaçu part of the Central-South macro-region in Bahia.
The community was founded in 1800 by three individuals and recognized in
2006 by the Palmares Cultural Foundation (PCF). This study was approved by
the Ethics and Research Committee of the State University of Southwest Bahia
(Universidade Estadual do Sudoeste da Bahia—UESB) under the number:
41728314.8.0000.0055. The informed consent form was signed by all participants.
Demographic genetic data were obtained through a questionnaire applied from
June to August 2015.

2.2. Data Analysis
The data collected from 157 families were used in the calculation of: effective
1t
population size ( N ef= 1 2 1 − 1 − F ( t )  ) [20], reproductive population (Nr),
mean number of children
Total children
k= 
,
N families with children up to 30 years

{

}

consanguineous marriages, inbreeding coefficient expected

(1 − Me )
2

Ø=

 2 Ne − ( 2 Ne − 1) ⋅ (1 − Me )2 



[21],

mean inbreeding coefficient (F), coefficient of consanguinity r = ∑(1/2)n, inbreeding coefficient F = r/2 [1] [21], effective migration

=
Me

M ( M + 2K ) ,

where M is born at a distance ≤ 142.8 km and K is born at a distance ≥ 7.66 km
and isolation index (i = Ne∙Me) [22].
The Negroid phenotypic index (NPI) was obtained by the quotient of the sum
of the individuals classified as medium mixed race, dark mixed race and black by
the total of individuals in the sample who were classified. The Negroid cultural
index (NCI) was calculated by the frequency of surnames of religious connotation found in the study population [23]. To eliminate underestimation bias, the
analyses were only conducted on individuals with complete pedigree.
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3. Results
The quilombola community Tucum nowadays has a different profile from the
time of its foundation in 1800. This refers to the population size and ethnic names
of the people who populate today. With the recognition by the PCF, farms located around the foundation center were encompassed the Tucum community.
It currently has a population of approximately 670 inhabitants, with about 200
families distributed in sub communities: Lança, Fazenda Velha, Jenipapo, Gentil,
Boa Esperança, Batateira, Lagoa do Capim, Lagoa da Pedra, Tapagem and Tucum.
Of the 200 families in the community, 157 agreed to participate in the study,
resulting in a population size of 489, with an average number of 5 children per
family. All these families have a registry at the Family Health Unit, where they
are followed up in terms of common diseases such as: hypertension, heart disease, diabetes and other diseases. More than 75% of the population is not affected by hypertension, diabetes and heart disease. The abortion rate is 7.16%,
while stillbirth is 0.98%. Infant and child mortality reached 5.75% and 1.24% of
the population, respectively.
Based on the data collected, the following genetic and cultural parameters
were estimated, results in: Nef = 384, Nr = 278. The community presented 20.64%
of consanguineous marriages. The consanguinity and inbreeding analyze result
in: Ø = 0, r = 0.288, F = 0.144, F = 0.0086; Me was 45.81 with an isolation index (i) of 22.2. The cultural phenotypic data resulted in an NPI = 0.60, NCI =
0.33.
The genetic diseases present in the community are: a) autosomal recessive inheritance pattern, such as sickle-cell anemia and Situs InversusTotales, both of
which were originated from consanguineous marriages between second cousins
and with a frequency in the population of 0.0020% (Figure 1 and Figure 2); b)
autosomal dominant inheritance pattern such as polydactyly and syndactyly, with
a frequency in the population of 0.0020% e 0.0040% respectively (Figure 3).
All individuals of Figure 1 resided or reside in the Tucum subcommunity,
with three individuals identified as heterozygous and one homozygous for sickle
cell anemia. The allelic frequency was not calculated in the community due to
the absence of molecular data. All individuals of Figure 2 resided or reside in the
Tapagem subcommunity, with one affected individual, and all individuals of
Figure 3 resided or reside in the Tucum subcommunity, with two affected individuals.

4. Discussion
Quilombola communities in Bahia are widely studied due to the great cultural
diversity and formation that is found in different regions of the State. Descriptions
that encompass population and demographic genetics are initial points for the
knowledge of the profile of these communities. Anthropological and demographic
DOI: 10.4236/oalib.1106207
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Figure 1. Heredogram with occurrence of Sickle Cell Anemia, individual V: 3.

Figure 2. Heredogram with occurrence of Situs inversus Totalis, individual IV: 4.

studies of native populations in Brazil show that some communities, despite fluctuations in birth rates and mortality, show a growth [24]. This is seen in the community, which in addition to having a large number of families, there is a high average number of children per family and a rate of abortion, stillbirth, infant and
child mortality lower than the Brazilian and Northeastern region [25]-[27]. In
relation to the complex diseases that affect the Brazilian population, the community is below the national rate, even in relation to hypertension. The hypertension
has a prevalence of 25% in the Brazilian population; this prevalence tends to increase with increasing age, low schooling, female sex and African ethnicity [28].
DOI: 10.4236/oalib.1106207
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Figure 3. Heredogram with occurrence of Polydactyly and Syndactyly, individual VI: 1 and Syndactyly, individual VI: 2.

The community in its founding had a small number of three couples. During
the process of community formation, for various reasons, Indians and slaves maintained friendly relations starting the admixture process between the ethnic groups
and increasing the number of community members. With the improvement of
access to means of transportation and communication, Me receives an increase,
breaking down, the levels of isolation of the community.
A higher Me negatively influencing parameters such as IFN, ICN and i, since
individuals from different backgrounds with phenotypic characteristics and
surnames of different connotations end up entering in the community, leading
to bias in the analysis. The IFN (0.60) and the ICN (0.33) are low when compared to other Bahian remnants [29] [30], demonstrating a high miscegenation
of the population. The admixture which is seen can also be due to the land demarcation process by the responsible agencies (PCF), where all the lands near
the central point of foundation, are now recognized as remnant quilombo.
Populations with an i < 5, not isolated, provide a scenario of low inbreeding.
However, this is not seen in the community, where the values of F, F and r are
higher than expected in large populations and values found in other traditional
populations [13] [31]. Nevertheless, the community is of great importance in
anthropogenic studies, considering the implications of inbreeding on the development of genetic diseases common in certain ethnic groups such as sickle cell
anemia, hypertension and types of cancer such as prostate.
From the earliest days of society, inbreeding is preferred because of the social
and economic security provided by the relationship [32]. However, in traditional
communities, besides migratory movements and economic issues, cultural and
ethnic affinity are determining factors for the development of matrimony and
reproduction. This is the scenario that is visualized in the community, according
to oral reports, from the beginning of its foundation.
DOI: 10.4236/oalib.1106207
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A non-random reproduction pattern increases the genetic correlation between
individuals and may increase the incidence of autosomal recessive genetic diseases with and without ethnic correlation [33], such as sickle cell anemia and Situs Inversus Totalis, respectively. In Brazil, sickle-cell anemia affects 0.1 to 0.3%
of the black population, with a tendency to increase significantly due to the high
degree of miscegenation found in the country [34] [35]. In Bahia the disease incidence is 1:650, while for the sickle cell trait is 1:17 for live births [36], the incidence in the community is below the national end regional level. Situs Inversus
Totalis does not have an ethnic predisposition reported being present in 0.01%
of the world population, being considered rare [37]. The association of consanguine
marriages with late start complex diseases, such as diabetes, cardiovascular disease
and cancer, still needs further studies that point to preexisting risks [38] [39].

5. Conclusion
Based on the data presented, it is possible to conclude that the community is not
a genetic isolate, transcending the initial implications of the founder effect. However, high migration flow does not prevent inbreeding and high rates of consanguineous marriages, influenced by ethnic cultural characters, which can alter evolutionary mechanisms, such as genetic drift, allele fixation, natural selection (by
preferential selection), and increase genetic diseases. This work is limited by the
absence of molecular data, but these results open the way for new future studies
with analysis of genetic polymorphisms and the role of ancestry in the incidence
of diseases in this population.
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