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Climatic Factors Related to Chagas Disease Transmission
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The relations between certain climatic factord 859, 230 and 186 daysinvitticepgStal, 1859),
and Chagas disease vectors and infection have bde81 and 152 days iRanstrongylus megistus
studied almost since the beginning of the diseasgBurmeister 1835), and 181 and 134 dayd.n
parasitological, clinical, and epidemiological dedinfestans.
scriptions. As early as four years after Carlos The endemic area of infection bgypanosoma
Chagas original publication of a new pathologicatruziin animal reservoirs and humans is smaller
entity, Neiva (1913) conducted experimental workhan the geographical vector distribution area, es-
to determine the influence of temperature on thpecially in the Northern hemisphere. One species,
evolution ofTriatoma infestanembryos. He dem- T. sanguisugéleconte, 1855), is found in most of
onstrated that experimental warming acceleratébe United States territory, including some states
the embryonic period. near the border with Canada, such as Indiana and

Several studies focusing on the influence ofilinois. Human infection is exceptional in the
temperature on vector species were performed withnited States, and vectors are mainly related to
different species. However, the most importantvild reservoirs like spiny rats of the genus
studies were devoted to those species recognizBgotoma.Prevalence of vectors in areas with cold
as domiciliated vectors of epidemiological signifi-winters could be explained by the microclimatic
cance. Hack (1955) observed that in geograph@onditions of reservoir habitats, generally many
areas with high temperaturél,infestangKlug, degrees Celsius warmer than the external environ-
1834) has two generations per year, while in temment. Similar observations should be made in re-
perate areas it has only one generation during thegion to the Southern hemisphere, where species
same period. Carcavallo and Martinez (1972) oliike T. infestans, T. patagonidael Ponte, 1929,
tained shorter life cycles in specimens of three spand T. platensisNeiva, 1913 are found in the
cies of the genu$riatomalaporte, 1832, reared Patagonian plateau with low temperatures between
at permanent high temperature (27@gas com- -5 and -18C during the cold season. In the spe-
pared to colonies reared out-of-doors at variableific case ofT. infestansits adaptation to the hu-
temperatures, including some cold periods durinthan domestic environment is the best protection
winter. Zeledon et al. (1970) observed tAat against the extreme cold, because dwellings usu-
dimidiata(Latreille, 1811) eggs hatched at 29 dayslly have a microclimate with temperatures adapted
when reared at 22-2€ and at 23 days when rearedo human comfort.
at 26°C. Curto de Casas and Carcavallo (1984) studied

Several important studies on the same topithe southern dispersion of Triatominae species and
the development and life cycle of Triatominae spezoncluded that the critical climatic factor is the
cies, were published by Silva (1986) and Silva andumber of days with temperatures abovéand
Silva (1986 a, b, ¢, 1988, among other publicanot the lowest temperature, as was supposed. Most
tions by the same authors). They compared the lifecations where triatomine species are found in the
cycles of species reared at 25 and@0Results Patagonian region have more than eight months in
for different species were, respectively, 248 andhost days have temperatures of 20°C or higher,
190 days inT. matogrossensikent & Barbosa, while the average temperature during the coldest
1953, 145 and 114 daysRhodnius nasutuStal, month does not go below®. This confirms the

publication by Blaksley and Carcavallo (1968),
who studied resistance to cold by nine species of
genusTriatomaand found that only a few speci-
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not show vital activity during four days of obser-  The importance of the microclimate in the habi-
vation. The species most affected by cold tempergat has been pointed out by several authors. Pifano
tures wadl. rubrovaria(Blanchard, 1843), with a (1969) studied the temperature inside the palm tree
83% mortality rate at %€ and 100% at 9C. Scheelea humboldtianand found that it is con-

Catala (1991) studied the feeding frequency dftant, 22-29C, while on the external leaves it
T. infestansunder natural climatic conditions in varies from 16 to 3. Humidity is high in the
experimental chicken coops over a 1-year periodner parts of the palm but can vary from 40 to 95
and showed that temperature has a dominant & on the external leaves. This shows that accord-
fect on the biting rate, with a similar seasonal patng to seasonal variations, triatomine bugs, spe-
tern for each stage. The proportion of fed bugsially of the genuRhodniusmay choose the best
(PFB) was 0.014 in July (winter) and 0.470 irconditions of temperature and humidity by mov-
December (spring/summer). The importance ahg around inside the tree. Lazzari et al. (1998),
feeding frequency in the life cycle of Triatominaeusing sensors linked to data-loggers, simulta-
bugs was demonstrated by Carcavallo et al. (1978¢ously recorded every 12 min during 15 days, in
in R. prolixus Colonies feeding every eight daysdomestic and peridomestic habitats, temperature
completed the nymphal stages in 78.9 days, whilend relative humidity in a rural house in Argen-
those fed every 16 days reached the adult stagetina. Results for that endemic area Toinfestans
107.1 days and those fed every 28 days reachsdowed no statistically significant differences be-
adulthood in 199.7 days. tween the average temperature outside and inside

Burgos et al. (1994) and Curto de Casas et ahe structures inside the dwelling. But they found
(1994) developed a methodology to study the clia marked asymmetry in the dynamics of relative
matic influence on the geographical distributiorhumidity changes: increases outside were followed
of Triatominae species, especidlyinfestansand by a delay in the structures with values rather lower
pointed out that high temperatures would accelethan the external RHs, while decreases of outside
ate insect metabolism, while low relative humid-RH were followed almost immediately by RH in-
ity (air saturation deficit) would increase the feedside refuges, reaching values closer to the external
ing frequency in relation to dehydration and thalow. These authors conclude: “these results are
blood meals provide an important amount of waremarkably consistent with the spontaneous pref-
ter. These authors correlated two climatic factorerence ofT. infestandor dry environments...”
the thermal index, defined as the total number of Asin and Catala (1995) found that high tem-
days with temperatures above®@) and the dry- peratures accelerate the developmeiit ofuziin
ness index, the annual amount of daily saturatictme digestive tube of. infestanswhen reared at
deficit; the air saturation deficit is the vapor ten30°C, trypomastigotes appeared in feces 32 days
sion that is missing in order to reach saturated hafter the infective meal, while in specimens reared
midity. With the information gathered by weatherat 28C, trypomastigotes were seen on the 24th day.
stations in Argentina and other American counEven though most triatomine species can be reared
tries, they prepared a classification of differenunder laboratory conditions at 26928 and 60-
species in relation to both climate and biomas, fol#0% RH, some species need higher or lower val-
lowing the Holdridge diagram for tropical and sub-ues for these climatic factors. According to the
tropical Triatominae species. For species prevalefdrecast that a global warming is in process and
in temperate areas, they marked locations wherenall have different kinds of effects during the next
given species was found as dots on a diagram wisieveral decades, better knowledge of the relation-
thermal and dryness indexes. ship between climatic factors and Chagas disease

In relation to geographical factors linked to cli-epidemiology is needed.
matic conditions of vector species, several papers Higher temperatures could extend the geo-
have been published with maps and diagrams graphical distribution of wild vectors; lower hu-
which latitude and altitude were correlatedmidity may shorten the life cycle.
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