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Background: Fogo selvagem (FS) is an autoimmune disease that is endemic in certain regions 
of Brazil and appears to be precipitated by an environmental factor. 
Objective: Our purpose was to confirm the occurrence and prevalence of FS in a population 
of Xavante Indians living in an endemic region of central Brazil. 
Methods: Clinical, anthropologic, and immunologic studies were carried out in patients and 
in normal inhabitants of the Pimentel Barbosa Indian Reservation, Mato Grosso, Brazil. 
Results: FS was identified and confirmed in 10 patients from a patient pool of 295 with var- 
ious skin diseases. The Xavante settlement has a total population of 746. Anti-desmoglein 
1 autoantibodies were detected in all patients with FS and were absent from more than 300 
serum samples collected from randomly selected unaffected persons. 
Conclusion: FS is strongly linked to outdoor activities and is largely restricted to immuno- 
genetically predisposed persons. FS appears to have been endemic in certain regions of South 
America for several centuries. 
(J AM ACAD DERMATOL 1995;32:949-56.) 

The endemic form of pemphigus foliaceus (PF), 
also known as fogo selvagem (FS), has been identi- 
fied in certain regions of Brazil since the turn of the 
century.t The disease is characterized by spontane- 
ous intraepidermal blisters and epidermal-specific 
autoantibodies. FS autoantibodies are disease spe- 
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cific, and their serum titers correlate well with the 
severity of the disease.3 These autoantibodies belong 
to the IgG class and are predominantly of the IgG4 
subclass.4 Experimentally it has been demonstrated 
that intact IgG and the F( ab’)2 and Fab’ fragments 
of FS IgG are pathogenic when passively transferred 
into neonatal mice.4-6 In these animals intraepider- 
ma1 blisters develop that clinically, histologically, 
and immunologically duplicate the human disease. 
The epidermal antigen recognized by FS autoanti- 
bodies is desmoglein 1 (Dsgl), a desmosomal glyco- 
protein that belongs to the cadherin family of cell 
adhesion molecules.7$ * 

All clinical and immunologic features of FS are 
similar to the nonendemic form of PF seen in other 
parts of the world,2 although recently endemic foci 
of PF have been reported in certain regions of Co- 
lombia9> 1 o and Tunisia. 1 1 The epidemiology is a re- 
markable characteristic of FS. For example, the in- 
creased frequency of cases in certain endemic states 
of Brazil, the increased number of familial cases, and 
the increased frequency of cases in children and 
young adults dedicated to farming activities are all 
unique features of FS. 1, 1 2-1 5 These findings have led 

949 



950 Friedman et al. 
Journal of the American Academy of Dermatology 

June 1995 

UdUGUA~ 
ARGENTINA h/ 

Fig. 1. Map of Brazil displays southeastern regions of state of Mato Grosso, Brazil. Xavante 
Indians live in autonomous villages scattered on Sierra de1 Roncador, west of Araguaia River 
and east of Xingu River. Three villages investigated (Rio das Mortes, Caqula, and Agua 
Branca) belong to Pimentel Barbosa reservation and are located on western banks of das 
Mortes River. 

Brazilian investigators to postulate that FS is pre- 
cipitated by exposure to an environmental factor or 
factors. 12-t5 Several independent lines of evidence, 
including a case-control epidemiologic study, point 
to an insect vector (black fly, family Simuliidae) as 
a prime candidate. l6 This study showed that in 
farmers exposed to black fly bites FS was 4.7 times 
more likely to develop (as estimated by the odds ra- 
tio) than in those who were not exposed. These find- 
ings were statistically significant. However, it is un- 
known whether black fly saliva contains antigenic 
substances that cross-react with epidermal antigens 
or infectious agents that may trigger FS. 

FS affects young peasants of all ethnic groups who 
share specific HLA alleles.17l l8 It has been sug- 
gested that patients with FS have distinctive “sus- 
ceptibility” HLA-DR 1 alleles (DRB 1 *O 102) and 
lack a dominant Dqw2 (DQB 1*020 1) “protective” 

gene that is present in unaffected persons living in 
the endemic areasI It appears therefore that sus- 
ceptible persons, if exposed to a specific environ- 
mental antigen, produce antibodies that in turn 
crossreact with epidermal Dsg 1 and cause epidermal 
blisters typical of FS (antigenic mimicry?). 

The purpose of this study was to confirm the ex- 
istence and to determine the prevalence of FS in a 
community of native Brazilian indians belonging to 
the Xavante Nation. The Xavante, whose total pop- 
ulation is now approximately 6000, are a tribal 
group of native South Americans who live on seven 
reservations in the eastern part of Mato Gross0 state 
in central Brazil (Fig. 1).19 There is little intermar- 
riage between the Xavante Indians and white per- 
sons or neighboring indigenous groups. In the Xa- 
vante communities studied, a clinical and serologic 
survey confirmed the diagnosis of FS in 10 persons 
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Fig. 2. Xavante houses. 

from a population of approximately 740. These 
findings and other unpublished observations suggest 
that susceptibility to FS may vary among different 
ethnic groups living in the same region. 

MATERIAL AND METHODS 
Description of the Xavante as a population at 
risk for FS 

Xavante reservations are distributed over a wide geo- 
graphic area between the Araguaia River on the east and 
upper tributaries of the Xingu River on the west (Fig. 1). 
On the reservations the Xavante population is distributed 
among autonomous villages caldeiusj, each under the 
leadership of a chief. The Xavante habitat is tropical up- 
land savanna covered by shrubs, patches of grassland, and 
low trees. Along rivers and streams the soil supports tall 
trees and dense vegetation as in the tropical forest. There 
are two marked seasons: a rainy season that lasts from the 
end of September until April and a dry season with no 
rainfall from May through August. These climatic con- 
ditions may promote the proliferation of blood-sucking 
insects, especially during the rainy season. 

During the eighteenth century the Xavante lived to the 
east of their present habitat, in a region that is now part 
of the state of Goias, where they fought with Portuguese 
gold miners and settlers. 2o In the middle of the nineteenth 
century they migrated westward across the Araguaia 
River. For more than 80 years the Xavante preserved 
their isolation and resisted intruders, often by direct con- 

frontation. At various times missionaries, Brazilian gov- 
ernment envoys, and settlers died in their attempts to 
penetrate Xavante territory. Xavante groups began to 
communicate with members of the Indian Protection 
Service in the 1940s. Depopulation from epidemic dis- 
eases and social disruption occurred after contact. The 
Xavante lost most of their traditional lands, which were 
occupied by outsiders. Recently, because they were 
settled on reservations, their population has once more 
increased. 

A Xavante village consists of beehive-shaped palm leaf 
houses arranged in a horseshoe-shaped formation around 
an open space in which public and ceremonial events take 
place (Fig. 2). Family groups of up to 20 persons live in 
these houses. Most villages lack a piped water supply, la- 
trines, or electricity. Medical services and education are 
suboptimal. Until a few decades ago the Xavante were 
seminomadic, living by hunting and gathering and by 
limited agriculture. They still preserve some of these cus- 
toms, but agriculture, including the cultivation of dry rice, 
has become more important, and some raise cattle.21 
They have preserved their language and their traditional 
social and ceremonial life. Many of them, however, have 
learned the Portuguese language, and all wear Western 
clothing. 

Xavante villages studied 

Three field trips were undertaken by a team of derma- 
tologists, pathologists, and anthropologists, who visited 
three Xavante villages known as Rio das Mortes, Caqula, 
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Table I. Clinical and immunologic features of FS among Xavante Indians 

Patient 
m Age W sex Cliiical form 

IlF 

Total IgG IgGl IgG2 IgG3 IgU 

0305-Ter 
0802-Rit 
1306~Atlg 
2202-Oli 
0609-Noe 
0401-Rai 
2504-Nub 
6602-Mar 
09-Marc 
1303-Jua 

51/F 
38/F 
15/F 
28/F 
26/F 
60/M 
14/F 
47/F 
60/M 
19/M 

Generalized 1:320 
Localized 1:160 
Generalized I:1280 
Generalized 1:640 
Generalized 1:320 
Generalized 1:160 
Localized 1:160 
Localized 1:320 
Localized 1:80 
Generalized 1:1280 

c-1 
1:20 
I :80 
c-1 

[I; 
(-) 
1:20 
c-1 
1:40 

1:40 
c-1 
C-1 
1:20 

[I; 
1:20 
(-) 
1:20 
c-1 

1:640 
1:320 
I:1280 
1:1280 
1:320 
1:320 
1:320 
1:320 
1:320 
1:5120 

(-I, Negative titer; IZF, indirect immunofiuorescence. 

and Agua Branca, all on the Pimentel Barbosa reserva- 
tion. These villages are located not far from the west bank 
of the Rio da Mortes in the state of Mato Gross0 (Fig. 1). 
According to the census compiled by Flowers21 in 1990, 
the population of Rio das Mortes, Caqula, and a small 
village called Tangura, was 46 1. The population of Agua 
Branca was approximately 285. The total population of 
Xavante Indians on the reservation was 746. Examination 
of 295 persons, who had various cutaneous diseases was 
performed. The rest of the population did not request ex- 
amination. Serum samples were collected from patients 
with FS and from unaffected persons (n > 300, including 
patients with other skin diseases and Indians with no skin 
abnormalities). 

Immunologic characterization of antiepidermal 
autoantibody response in patients with FS 

The sera of patients and control subjects were screened 
for antiepidermal autoantibodies by indirect immuno- 
fluorescence (IIF) with human skin substrate and 
fluorescein-conjugated anti-human IgG at two dilutions 
(1:20 and 1:40). Any positive serum was titrated to the 
end point and then analyzed for IgG-subclass reactivity 
by IIF with murine monoclonal anti-human IgG-subclass 
antibodies and fluorescein isothiocyanate anti-mouse 
IgG. Details of the immunofluorescence techniques are 
reported elsewhere. 3-6 The sera of patients with FS were 
also tested for reactivity against Dsgl by immunoblot- 
ting and immunoprecipitation techniques. Immuno- 
blotting procedures were carried out as previously de 
scribed,22 with total sodium dodecyl sulfate extracts 
of human epidermis that had been fractionated by 
sodium dodecyl sulfate-polyacrylamide gel electrophore 
sis and transferred onto nitrocellulose paper. Immuno- 
precipitation procedures were performed with iodine 
125-labeled epidermal extracts known to contain radio- 
labeled Dsgl fragments as reported by OlagueAlcala 

and Diaz.23 HLA studies have been reported else- 
whereF4 

RESULTS 
Cutaneous examination of Xavante Indians 

Typical features of FS were detected in 10 
Xavante Indians of the 295 examined. These fea- 
tures are superficial blisters, erosions, and a positive 
Nikolsky sign. The mucosal surfaces were normal. 
Table I shows some clinical features of the 10 
patients with FS. In six patients the disease was ex- 
pressed as a generalized exfoliative dermatitis, 
whereas in four the disease produced localized ver- 
rucous plaques on the trunk and extremities. Figs. 3 
and 4 show two patients with the generalized form 
of FS. The rest of the Indian population showed 
common skin diseases such as scabies (66%), pedic- 
ulosis (37%), Candida cheilitis (24%), pyoderma 
(18%), pityriasis alba (9%), and other diseases 
(<3%). 

Genealogy of the Xavante Indians with FS 

From the genealogic information collected by 
Maybury-LcwiszO in 1952 and 1962, Neel et a1.25 in 
1962, and Flowers19 in 1976 and 1977, and again in 
1988 and 1990,19 the genealogy of most of the Xa- 
vante Indians with FS can be traced for several gen- 
erations. The Xavante Indians settled on the Pimen- 
tel Barbosa reservation and have been marrying en- 
dogamously to a large extent. Generations are short. 
Women marry and begin to have children at 14 or 
15 years of age, and most members of the group are 
related to other members in several different ways. 
Fig. 5 shows the pedigree analysis of nine of 10 Xa- 
vante Indians with FS. 
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Fig. 3. Xavante patient with generalized form of FS. 

Immunologic characterization of antiepidermal 
autoantibodies of Xavante patients with FS 

All 10 patients with FS exhibited antiepidermal 
autoantibodies that produced the typical staining of 
the epidermal intercellular spaces by IIF. The titers 
of autoantibodies were higher in patients with gen- 
eralized FS than in those with the localized form. 
These results are presented in Table I. The autoanti- 
body response in all patients was mediated by IgG4 
autoantibodies, with few showing low titers of IgGl 
and IgG2 autoantibodies. Three FS sera recognized 
Dsgl by immunoblotting (not shown). All sera from 
Xavante patients with FS immunoprecipitated Dsgl 
fragments of molecular weights of 62 kd and 45 kd 
from human epidermal preparations (Fig. 6). Sera 
from control subjects were negative when tested by 
these three techniques. 

DISCUSSION 

It is clear from the present study that in Native 
Americans living in certain regions of Brazil consid- 
ered endemic for FS, the classic autoimmune cuta- 
neous disease develops when these people are ex- 

Fig. 4. Xavante patient with generalized form of FS. 

posed to the appropriate environmental antigen. The 
cutaneous disease shown by the Xavante patients 
with FS was identical to the disease described in 
non-Xavante patients in other endemic areas of 
Brazil.2> 12-15 The cutaneous features of FS (i.e., su- 
perficial blisters, erosions, and positive Nikolsky 
sign) were unique and clearly distinguishable from 
other skin diseases commonly seen among Xavantes. 
Moreover, the humoral autoimmune response 
against epidermal Dsgl was detected in all 10 
patients tested. All patients showed.titers of antiepi- 
dermal autoantibodies that were higher in patients 
with generalized disease. The sera of only three pa- 
tients reacted with Dsgl by immunoblotting, a find- 
ing similar to that reported by Stanley et a1.,7 when 
testing non-Xavante FS sera. By immunoprecipita- 
tion, however, the sera of all 10 Xavante patients 
recognized Dsgl fragments from radiolabeled epi- 
dermal extracts (62 and 45 kd, respectively). These 
results extend previous studies reporting that anti- 
Dsgl autoantibodies can be detected in all non-Xa- 
vante FS sera by this immunoprecipitation proce- 
dure.23, 26 The sera from Xavante Indians with no 
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RESISARA ADZEWE 

N NOT ExAMiNED ,DEADJ 

Fig. 5. Pedigree analysis of nine Xavante patients with FS. Tenth patient belongs to another 
Xavante clan and is not represented here. Patients with FS are clustered within descendants 
of Tsiribura. His brothers, Tsimdedze and Apowe, also show single or multiple cases of FS. 
These brothers were children of Adzewe and Resisara, the original Indians contacted by 
Maybury-Lewis20 and Neel et a1.25 

Fig. 6. Autoradiography of 1251-labeled epidermal antigens immunoprecipitated by Xa- 
vante FS sera (n = 10). Black dots indicate molecular weight markers. Empty circles cor- 
respond to two PF antigens (62 kd and 45 kd) immunoprecipitated by positive non-Xavante 
FS serum (+ lane). Lanes labeled as - correspond to sera from two healthy Xavante Indi- 
ans. Lanes 1 to 10 show 62 kd and 45 kd radiolabeled PF antigens precipitated by all FS sera. 

clinical evidence of FS were negative for anti-Dsgl 
when tested by IIF, immunoblotting, and immuno- 
precipitation. These findings confirm and extend our 
serologic studies on persons with FS and control 
subjects (relatives and nonrelatives), which show 
that positive results from the three techniques de- 
scribed are highly specific markers of FS. 

It was remarkable, however, to find that the pa- 
tient with FS in the Xavante population is immuno- 
genetically different from non-Xavante patients 
with FS.24 Previous HLA studies have demon- 
strated that FS in the non-Xavante population is as- 
sociated with a high frequency of HLA-DRl and/or 
HLA-D4 genes. l7 Moreover Moraes et al.‘* found 
that patients with FS posses; the DRB 1*0102 gene 

as a susceptibility factor (relative risk [RR] = 7.3, 
p = 0.0002) and DQBl*0201 as a gene that is ab- 
sent in patients but present in normal persons and 
that is therefore thought to confer resistance to FS 
(RR = 0.04, p = 0.006). In contrast, these genes 
were not associated with FS in Xavante patients. 
Instead, 6 of 10 Xavante Indians with FS shared the 
HLA-DRB 1*0404 gene, which was present in only 
5 of 74 of the Xavante control subjects, conferring 
an RR of 9.6 (p = 0.002).24 The DRBl”1402 gene 
was also increased in patients with FS but the 
difference from control subjects was not significant. 
The amino acid sequence of residues 67 to 74 of the 
third hypervariable region of the DRBl gene (i.e., 
LLEQRRAA) is shared by DRB 1 “0 102 (suscepti- 
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bility gene of non-Xavante patients with FS), and 
DRB1*0404 and DRBl* 1402 are found with in- 
creased frequency in FS occurring in Xavante Indi- 
ans. Accordingly, this “shared epitope” may provide 
susceptibility to the development of FS in persons 
exposed to the appropriate environmental etiologic 
agent(s). The inheritance of HLA genes that pre- 
dispose the host for the development of FS may ex- 
plain the familial clustering of FS cases in Xavante 
Indians reported in this study, and in non-Xavantes 
described elsewhere. 1 2-15 

FS is endemic in certain states of Brazil (i.e., Go- 
ias, Mato Grosso, Mato Gross0 do Sul, Minas 
Gerais, Sao Paulo, and Parana, where as of 1982 
more than 15,000 registered cases existed1 Signif- 
icantly, the frequency of cases in the state of Sao 
Paul0 has decreased dramatically during the last 40 
years, 1, 12, l3 whereas the northwestern states, in- 
cluding Mato Grosso, Mato Gross0 do Sul, Goias, 
Maranhao, Para, and Amazonas, have been exhib- 
iting a gradual increase in reported cases. FS is a 
disease of the rural population of the endemic states 
of Brazil.‘> i2-15 In a series of 2663 cases reported by 
Auad14 in the state of Goias, 90% of the patients 
originated from rural farm lands of this state. FS 
occurs in regions with an altitude between 500 and 
800 m and is extremely rare in regions lower than 
400 m or higher than 1000 m. ’ 3 The houses in which 
patients live are located within 10 to 15 km of a river 
or creek, commonly in the path of the dominant 
winds, suggesting transmission by a flying vec- 
tor.12-14 The natural habitat of the Xavante Indians 
in whom FS develops, as described in this article, 
perfectly overlaps the “pemphigus country” por- 
trayed in a previous artic1e.l It is therefore assumed 
that the pemphigus country harboring the etiologic 
agent(s) of FS is the same for Xavante and non-Xa- 
vantes. In fact, regions of the state of Mato Gross0 
that neighbor the Xavante villages are also endemic 
for FS.‘3 12-i5 These observations lead us to predict 
that among the people living in the pemphigus 
country, only in those with the suitable immunoge- 
netic background will FS develop if they are exposed 
to the appropriate etiologic agent(s). 

Historically, the first documented cases of FS in 
Brazil were cited by Aranha-Campos. l3 He reported 
two cases of FS that appear in the interior of the state 
of Sao Paulo in the region of Franca (currently Rib- 
erao P&to) in the second half of the 1800s. The first 
patient was a woman dying of FS around 1860. In 
the second patient disease began in 1880 and under- 
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went spontaneous remission. It is interesting that 
Franca represented an advanced post for the waves 
of advancing Brazilian settlers, who at that time 
were just beginning to explore the states of Minas 
Gerais and Goias. These early descriptions of FS 
were followed by a series of reports describing FS in 
other regions of Brazil. 27-29 The early description of 
FS in Xavante Indians is found in the work of 
Weinstein et a1.,30 who were carrying out genetic 
and anthropologic studies of these Indians in 1967. 
They postulated that FS may represent an autoim- 
mune skin disease, a hypothesis that was confirmed 
later by demonstrating that the sera of these patients 
contain antiepidermal autoantibodies. Isolated 
cases of FS in Xavante Indians have also been 
recorded in hospitals dedicated to treating patients 
with FS located in Goias, Mato Gross0 do Sul, and 
Brasilia.12-15 

We conclude from this study and from previ- 
ous unpublished observations that FS is an auto- 
immune disease that has been present in certain re- 
gions of Brazil for several centuries. Unfortunately, 
confirmation of this assumption may be extremely 
difficult because of the lack of written historical 
records. 
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