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Abstract A small riverine community, Portuchuelo (873775, 63749'W),
and a rural county, Monte Negro (10V15'S, 63"18"W), both in the state ol
Rondonia, Brazil, were studied for the purposes of ascertaining health condi-
tions and the causes of the variability of some infectious diseases. The sam-
ple included 181 inhabitants of Portuchuelo and 924 of Monte Negro. Data
on |1 blood polymorphisms (ABO, Rh, MNSs, Kell. Fy, haptoglobin, hemo-
globin, ACPI, PGMI, GLOI, and CA2) were used to determine the ethnic
composition of the inhabitants of Portuchuelo and Monte Negro. The contri-
butions of’ Africans, Amerindians, and Europeans (o the ethnic composition
of the studied populations were, respectively, 0.21 + 0.046, 0.44 + 0.064, and
0.35 £ 0.069 in Portuchuelo: and 0.25 + 0.032, 0,12 + 0.046, and (.63 + 0.054
in Monte Negro.

Despite the obvious implications of demographic, ecological, and temporal influ-
ences on the epidemiological profile of infectious diseases in a population, stud-
ies on the ethnic origin of that population may give a new insight on disease caus-
es and explain the possible heterogeneity of epidemiological patterns existing
among populations. In fact, ethnic differences may reflect the assortment of fa-
vorable genetic mechanisms involved in the resistance/susceptibility to specific
infectious/ecological diseases. The known contribution of European, African, and
Amerindian genes to the present Amazonian populations is diverse (Schiller et
al. 1982) and depends upon the type of population under study. Here, we present
data on the ethnic admixture of two different western Amazonian populations,
based on several blood genetic markers.
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Subjects and Methods

As part of a large research project on pure and applied research on infec-
tious discases n the state of Rondonia. Brazil (Camargo et al. 1994, 1996, 1999),
data on two populations from the western Amazonian region were analyzed in or-
der to estimate ethnic admixture proportions, These two populations were from
Portuchuelo (8"37°S, 63"49'W). a riverine community, and Monte Negro
(10"15°S, 63"18'W), a somewhat more recent, mostly rural settlement. The popu-
lations differ in several aspects, including population size. demographic density.
and health care. More details on sampling as well as other characteristics of the
population structure and dynamics are given clsewhere (Camargo ct al. 1999,
2001).

A blood sample was collected from each studied individual (181 in Por-
tuchuelo and 924 in Monte Negro) and tested within 24 hours for 14 antigens of
five blood group systems using the classical immuno-hematological techniques.
Blood groups ABO, Rh (CcDEe antigens), MNSs, Kell, and Dufly (Fya and Fyb
antigens) were typed using a microtyping kit (DiaMed-I1D Micro Typing Sys-
tem). The Coombs test was used in the last two systems. A horizontal starch gel
clectrophoresis was employed 1o type the haptoglobin (Hp) system (Smithies
1955). ACPI (red cell acid phosphatase) was typed by isoelectric focusing (IEF),
according o Kane et al. (1990). Typing of PGM1 (phosphoglucomutase 1),
GLOT (glyoxalase 1), CA2 (carbonic anhydrase 2). and hemoglobin (Hb) was
conducted in the same starch-agarose gel electrophoresis, following the Wraxall
and Stollorow (1978) method and the stain procedures described in Harris and
Hopkinson (1976). Due to technical problems, the blood samples collected in
Monte Negro were not typed for ACPI.

The maximum likelihood method of Krieger et al. (1965), using the pro-
gram Mistura (Cabello and Krieger 1997), was employed 1o ascertain the ethnic
proportions of these trihybrid populations.

Since the Africans brought to Brazil included many Bantu as well as vari-
ous Sudancse groups (Freire-Maia 1963), it seemed reasonable to use weighted
means based on several sources for estimating the ancestral contribution of
Alricans. Thus, the frequencies of various African populations summarized by
Mourant et al. (1976) in Tables 2.11.2, 6.1, and 8.3.1 of their book were taken into
account in calculating the gene frequencies of MNSs (Ghana and Nigeria, Tanza-
nia and Uganda), Kell (Cabo Verde, Dahomey, Gambia, Ghana, Guinca, lvory
Coast, Liberia. and Nigeria), and Duffy (Ethiopia. Ghana and Nigeria, Mocam-
bique, Rodesia. Tanzania, Uganda, and Zambia) systems. respectively. For the
other analyzed systems the weighted means published by Franco et al. (1982)
(ABO, Rh, haptoglobin. and hemoglobin) and Arpini-Sampaio et al, (1999)
(ACPLl, PGMI1, GLOI, and CA2) were preferred. The gene [requencies of all
these systems among Amerindians were drawn from Franco et al. (1982), Salzano
et al. (1998), and Arpini-Sampaio et al. (1999), who have published weighted
means of gene frequencies that were observed, sometimes in & very large number,
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in South American Indian tribes (Salzano et al. 1998). Finally, the gene (requen-
cies ol the analyzed traits among Portuguese anddor Spaniards (Cunha and Morais
[966: Lessa 19707 Franco et al. 1982; Arpimi-Sampaio et al. 1999) were used as
European ancestral gene frequencies, since 1 is well known that the European
contribution (o the gene pool ol Brazilian populations was predominantly of Ther-
an origin.

Results and Discussion

Estimates ol gene trequencies for the ancestral populations are given in
Table 1. The same table also shows the gene lrequencies caleulated lor both sam-
ples according o the admixture model,

Table 2 gives the estimates of the admixture proportions and their respec-
tive standard errors Tor the two populations. As can be seen, the standard errors
are relatively high. due largely o the heterogeneity between systems. which most
likely reflects errors in estimation of ancestral gene frequencies.

The results show that the rivenine population of Porluchuelo has an
Amerindian ethnic proportion almost four times that ol Monte Negro. This pro-
portion reflects the tact that the Portuchuelo community is descended from set-
tlers armving i the 19th o the beginning of the 20th century, heavily admixed
with the Mura Amerindian group, who fived in this part of the Madeira river re-
gion. In contrast, the Monte Negro population has a much more recent history and
a conspicuous influence ol southern Brazihian migrants. An interesting leature
anising from the analyses is that the African contribution to the gene pool of these
two populations is practically the same. indicating the persistence of a relatively
small (around 20%) bul significant proportion of Alrican admixture, probably
originating from the carly migration of northeastern Brazilians during the “rubber
hoom™ and the construction of the Madeira-Mamoré ralroad.

Most of the data on the ethnic composition of the Amazonian populations
reler o either urban populations or to small Amerindian tribes and former African
slave isolates (¢l Sans 2000). There are virtually no reports on rural populations.
The samples studied here differ from those of earlier studies in that they belong 1o
predominantly rural populations and therefore may reflect a different genetic
hackground.

Santos ct al. (1999), analyzing the ethnic composition of several eastern
and central Amazonian urban populations, concluded that there 1s an increased
Amerindian admuxiure as one travels up the Amazon niver, reaching around 40%
in Manaus. state of Amazonas. The present data have shown, at least for rural
populations, that the picture in western Amazonia is different in the sense that the
Amenndian contribution is either equal to or smaller than that observed in Man-
aus, indicating o different pattern of colonization and migration.

The polymorphisms with reported cffects on malaria resistance/susceplibil-
ity did not show significant discrepancies of ethnie admixture, as compared with
the overall estimates, suggesting that either there are no noteworthy signs ol se-
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Table 2. Ethnic Composition of Two Trihybrid Populations from Western Amazonia
(State of Ronddnia, Brazil)

Sample African Amervindiaon Cancayoid
Portuchuels (121 = 0.046 .44 + (1.064 0.35 £ 0.06Y
Monte Negro {(3.25 + (1032 012 20,046 (.63 £ 0,054

lection (either by ditferential survival rate or migration), or the method is not sen-
sitive enough to detect single polymorphism effects.
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