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The presence ofriatoma rubrovarign Brazil has only been confirmed in the States of Parana and
Rio Grande do Sul (RS), where it is found naturally infectedTwithanosoma cruzin the wild envi-
ronment it occurs in rocky habitats and has an eclectic diet, feeding from cockroaches, reptiles and
mammals. Data from the Chagas Disease Control Program obtained by the Fundacdo Nacional de
Saulde, between 1975 and 1997, indicate a growing domiciliary and peridomiciliary invasién of
rubrovariain RS, where it has become the most frequently Triatominae species captured in this state
since the control ofTriatoma infestandn order to monitor this process, we analyzed collection data
derived from 22 years of control campaigns againsgnfestansCollection data for triatomines from
domestic habitats show an inverse relationship, with high numbefs iofestansand low numbers of
T. rubrovariaduring 1976-1987, compared to the following ten years, 1986-1997, when the number of
T. infestanglropped drastically and that of. rubrovariaincreased. There are no consistent indications
of intradomiciliary colonization by. rubrovariasince only low numbers of nymphs have been captured
in the intradomiciliary ecotopes. Nevertheless, this species appears to have preadaptive characteristics
for anthropic ecotopes, and should be kept under constant epidemiological surveillance.
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Triatomarubrovaria (Blanchard, 1843) (Hemi- countered in human dwellings. Subsequent authors
ptera, Reduviidae, Triatominae) is widespread ihave also mentioned the finding of this species in
Uruguay and some neighbouring parts of northeastomestic habitats, but with no indication of success-
ern Argentina, where it is mainly found among exful domestic colonization (Di Primo 1957, Lucena
foliate rocks often known as ‘pedregales’. It is1959, Correa 1968, Lent & Wygodzinsky 1979).
considered a generalist species, feeding from a witowever, its potential for colonizing human habi-
variety of vertebrate and invertebrate hosttations was recognized by Silveira and Rezende
(Salvatella et al. 1994, 1995). In Brazil, it has bee(1994), and survey data over the last 20 years shows
confirmed only in the southern States of Paranthat its presence in human dwellings has increased
and Rio Grande do Sul (RS). Lent (1942) mentionis southern Brazil. Salvatella et al. (1994) demon-
T. rubrovaria (cited asEutriatoma rubrovarid as strated that is does feed on humans and Silva and
an exclusively silvatic species found in rockpilesSilva (1993) demonstrated that it is a highly com-
and peridomestic habitats in RS, but only rarely erpetent vector of rypanosoma cruzcausative agent
of Chagas disease.

In this study we present an analysis of collec-
tion records ofT. rubrovariafrom RS based on
data provided by Chagas Disease Control
Supported by Fundag&o Nacional de Sadde, agreemétogramme (PCDCH) of the Fundacdo Nacional
term # 1159/98. de Saude (FNS) of RS. The analysis illustrates the
Presented in the International Symposium on the Adncreasing presence @f rubrovariain houses in
vances in KnoWledge of Chagas Disease 90 Years aﬁﬁjral areas Of RS, and Suggests that thls SpeC|eS |S

its Discovery in Rio de Janeiro, Brazil (1999). rogressively invading houses in areas where the
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MATERIALS AND METHODS the number positive fof. rubrovariain 12 mu-
Study area RS is the southernmost state ofnicipalities during 1975-1989; (2) th(_a relationship
between the total numberbfrubrovariacollected

Brazil, bordering on Uruguay. Its capital city is~. o . L ;
Porto Alegre (33°018 5190133\;\/)_ The gtate C())/VG intradomiciliary and peridomiciliary habitats for

an area of 282,062 km2, and is divided into 46%'€ Whole state during 1976-1989; (3) the time se-

municipalities (IBGE 1997). There are seasondi®S of collections qT. rubrovariaandT. infestans
deciduous woodlands in the extreme north of stat! the state of during 1975-1997; (4) the capture
but the area considered in this study (between 278.d€x OfT. rubrovariaandT. infestansiuring the
31°S, and 53°-56°W) is predominantly of savann yeriod 1975-1999 [capture index = (numbpr of
like or steppe-like subtropical mixed prairies (IBGE2US collected/number of houses surveyed) * 100];
1997). For this study, we considered overall datg) the ratio of percent positive domiciliary units
from the endemic area of state (Fig. 1) togethePOSitive domiciliary unit = house plus associated
with more detailed data from two representativ@e”domesuc areas) where at least one triatomine

municipalities of Quarai (30°23S, 56°27W) andvas found, forT. infestansand T. rubrovariain
Santana do Livramento (30°53S :..—,5031\,\/)_ the municipalities of Quarai and Santana do

Data set- Data from PCDCH of FNS of RS Livramento during 1977-1990; and (6) total num-
obtained during 1975-1999 provided informatiorper of localities wher&. rubrovariawas collected

on the number of house searches carried out, amj1995-

the number of houses and peridomestic habitats A¢cording to standard FNS procedures, bugs
whereT. rubrovariaandT. infestanswere col- Were collected during manual searches using torch

lected. We selected a subset of this data in order3gd forceps, aided by chemical dislodgants where
analyse: (1) the total number of house searches afgcessary. The FNS field technicians usually carry
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Fig. 1: distribution ofTriatoma infestansn the State of Rio Grande do Sul, in the 1975-1983 period (Silveira et al. 1984)
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out such searches of each house and its associat®82, after which the number of houses positive
peridomestic areas within a radius of about 100 nfior T. rubrovaria remains roughly constant at
registering all insects encountered outside the houasound 200 houses per year. During the 1976-1979
as peridomiciliary. period, most of the reports of house positivity re-
RESULTS flected peridomestic rather than intradomestic
] colonisation (Fig. 3). From 1980 to 1984, however,
Data for 1975-1989 period show that the numT, rubrovariawas more frequently encountered in
ber of houses searched by FNS personnel in }gradomiciliary habitatsig+) than in peridomestic
municipalities in RS was roughly constant Qrounqu+)_ In 1981, both values were lower than 100
100,000 houses per year (Fig. 2). Over this sanuses, but the following years show the transi-
period however, the number of houses found posjion of the invasive installation phase, withitie
tive forT. rubrovariaincreased from zero in 1975, and pd+ rates reaching 200 houses in the subse-
to around 10 per year up to 1979, and then to ovglient years. Thig+ remains higher thapd+ in
100 houses per year (Fig. 2). The 1976-1978 pgne 1980-1982 period, while from 1983 onwards
riod represents the beginning of regular encoulhere is trend to greater positivity in the
ters of T. rubrovariain houses. The 1979-1981 peridomicile pd+ > id+) until 1988, but in 1989
period shows a transition from around 10 hous&gere was another steep rise in the indomiciliary
found infested each year, up to over 100 in 1981Afestation rate.
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Fig. 2: total number of searches performed compared to the number posifivietmma rubrovaria,in 12 municipalities of the
State of Rio Grande do Sul, in the 1975-1989 period.
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Fig. 3: total number ofriatoma rubrovariaspecimens collected in the peridomicifel)(and in the intradomiciled), in the
State of Rio Grande do Sul, in the 1975-1989 period.
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Comparison of the total numberslofinfestans
andT. rubrovariacaptured in RS during the 1975-
1997 period shows that in 1975 only tWwo
rubrovaria were captured compared to 5,823
infestans(Fig. 4). From 1975 onwards, the num-
ber of T. rubrovariaincreased steadily up to 1983, »
when 524 specimens were captured. In the follo
ing yearT. infestangresented its highest captureg
rate (34,316 specimens), then declined up to 19874 17 [
and rose again during 1988-1989. In the 1993—1995_'5:’ '
period, T. infestancapture rate showed a steady2 L
decrease, from 3,843 specimens captured in 1993, A
to 409 in 1997. During this same period, the num- Year
ber of T. rubrovaria captured rose from 770 in
1993, to 1,775 in 1997. The capture index for the
two species (humber collected/number houses suiig. 5: capture index dfriatoma rubrovariaandT. infestans
Veyed) recapitu'a‘tes this transition (F|g 5) ana_lyzed in the State of Rio Grande do Sul, in the 1975-1999

The pattern of domestic invasion is shown if?"°¢:
more detail in the two representative municipali-
ties. The municipality of Quarai (Fig. 6) showed
low infestation rates foF. rubrovariauntil 1980 infestansand continued to rise from 1986 onwards
(0.3%), compared to high rates of infestation witlasT. infestansvas gradually eliminated from the
T. infestang[J0.5 to 2.7%). From 1980 to 1983, houses.
rubrovaria was found more frequently in houses, ~Throughout RS, the recorded distributiorTof
but from 1985 onwards, while infestansvas only infestansandT. rubrovariahas changed dramati-
rarely encountered;. rubrovariawas found in up cally since the data compiled by Silveira et al.
to 3.19% of the houses, showing levels of housd 984) for the period 1975-1983 wheninfestans
infestation similar to those shown By infestans Wwas widespread (Fig. 1) bdt rubrovaria only
at the beginning of the control program. rarely encountered. Figs 8 and 9 show the present

In the municipality of Santana do Livramentodistribution ofT. infestansaandT. rubrovaria re-

(Fig. 7) the house infestation rate farinfestans Spectively. However, house searches carried out
was higher than that of Quarai, with rates reachirig 29 localities of RS in 1995, revealed nymphal
4% in 1980 wherT. rubrovariawas still rare in Stages of.rubrovariain intradomiciliary ecotopes
houses. By 1983 however, the house infestatigdnly in four localities. Elsewhere, only adult speci-
rate forT. rubrovaria began to reach that @  mens were recorded (Table).
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Fig. 4: total number ofriatoma infestangndT. rubrovariaspecimens collected in the State of Rio Grande do Sul, in the 1975-
1997 period.
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Fig. 6: percentage of domiciliary units positive flatatoma infestanandT. rubrovaria,in the municipality of Quarai, in the
1977-1990 period
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Fig. 7: percentage of domiciliary units positive fimatoma infestanandT. rubrovaria, in the municipality of Santana do
Livramento, in the 1977-1990 period

TABLE DISCUSSION

Number of municipalities wherEriatoma rubrovaria In 1975, FNS started regular operations to con-
were collected in 1995, in the State of Rio Grande darol Chagas disease vectors in RS, where official
Sul and its respective life stages and ecotopes  reports had shown a preponderancg. afifestans
Stage/ecotope No. of localities which  in the collections, with high levels of domicilia-

presented positiveness in 1995tion and natural infection fof. cruzi. Thus, T.
infestanswas incriminated as the main vector of

ﬁgu:isjp?'ddom".:”fe 23 Chagas disease (Silveira & Vinhaes 1999). The
Ni u i'? ra_c;)mlq_l 3 beginning of the control interventions in RS is rep-

impns/peridomicre resented in Figs 6 and 7 referring to the munici-
Nimphs/intradomicile 4

palities of Quarai and Santana do Livramento,
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which show an outstanding inverse relation in théon of T. infestandas been followed by increas-
years 1976-1980, when the numbersifanfestans ing reports of other species suchrasordidaand
were high and fof. rubrovariawere low. In 1983, Panstrongylus megistu®ias 1968, Silva et al.
the Brazilian national campaign against Chagak969, Diotaiuti et al. 1995).
disease was launched leading to extensive control Despite the fact tha. rubrovariais autoch-
interventions directed mainly agairistinfestans thonous to RS, it had not been frequently found in
(Dias 1968). The resulting intensification of con-a domiciliary habitats prior to the steady decline
trol activities in RS is illustrated in Fig. 4, showingin T. infestansnfestation rates. Fig. 3 shows that
a marked decline in the numbers of domestic in the period following the national program of
infestansencountered from 1983 up to 1986-198&radication ofT. infestans(1983-1988),T.
when the national campaign was interrupted by theibrovaria tended to be found with greater fre-
demands of the 1986 dengue outbreaks. Contrquency in peridomestic habitats, but became more
activities resumed in 1990-1991 in line with thecommon in domestic habitats as the control
‘Southern Cone Initiative’ against Chagas diseaggrogrammes proceeded. This may suggestTthat
(Schofield & Dias 1998), with a steady decline irrubrovariahas always invaded anthropic ecotopes
the frequency of domestit infestanghroughout on an adventitious basis, but has only begun to es-
Brazil up to the present (Silveira & Vinhaes 1999)tablish domestic populations &sinfestangopu-
Data from RS show a clear substitution of peakiations have been reduced as a result of the control
betweenT. infestansandT. rubrovaria although interventions.
the peak house infestation rates Torubrovaria According to the FNS report3,. rubrovaria
are generally lower than those previously observatymphs were occasionally encountered in
for T. infestangFigs 6, 7). Such a transition be-intradomiciliary habitats, although adult stages
tween domestic species has also been demonstratesie much more fequent especially in the warmer
for other regions where a decline in house infestanonths (Table). Active domestic invasion by fly-
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Fig. 8: current distribution ofriatoma infestanin the State of Rio Grande do Sul (Chagas Disease Control Program/Fundagéo
Nacional de Saude)
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ing adults of. megistuss also common elsewhere adapted. As mentioned by Salvatella et al. (1995),
in southern Brazil in the warmer months, but doesylvatic populations of. rubrovarialive amongst
not characterize domiciliation, which can only beockpiles, so that peridomestic habitats such as
considered after the finding of other developmenstone walls and intradomestic habitats, such as
tal stages of the insects (eggs and nymphs) insideacks in stone walled houses, would seem quite
the houses (Forattini et al. 1970). Salvatella et adimilar to its original sylvatic ecotopes. It may be
(1995) emphasize that in Uruguay, adultsTof thatT. rubrovariais a species which presents pre-
rubrovaria were only collected in the warmer adaptive characteristics to the domiciliary ecotope,
months from October to March, so that the occuisince from the first surveys, before the control
rence of nymphs and eggs in houses would baeasures (1976-1984; Fig. 3) the number of speci-
enough to suspect incipient domiciliation in thisnens captured in intradomiciliary habitats was
species. generally higher than in peridomestic habitats.
The factors that determine the domiciliation ofThese were invariably adult bugs, suggesting that
different species of Triatominae have not yet been. rubrovariaflies quite frequently to encounter
completely elucidated. According to Aragaonew habitats, and is now capable of colonising
(1983), one of the main prerequisites would be fegaeridomestic and intradomestic habitats previously
ecletism, already confirmed fdr. rubrovariain  infested withT. infestans
.Uruguay'by Sal\_/atella et al.' (1994) who showed ACKNOWLEDGMENTS
its association with several different groups of ver-
tebrates and invertebrates in sylvatic habitats. To Dr Chris Schofield for critical revision of the
Aragdo (1983) also suggests that domesticati anuscript. To the Centro_U_nlversnarlo de I%arra Mansa
would depend on the existence or availability of%Qr support. To the technicians of Fundag¢&o Nacional

niche to which the species would already bggn?:é'ﬂzrfeo_r the field work that provided the data pre-
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Fig. 9: current distribution dfriatoma rubrovariain the State of Rio Grande do Sul (Chagas Disease Control Program/Fundacéo
Nacional de Salde)
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