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Abstract

In this study, we quantify the home range\dépraia spinolaj a wild vector ofTrypanosoma cruzand the abundance of wild
mammals during summer and winter seasons in a protected area of north-central Chile. Results revealed significant differences
between seasons for home range size and host availabllitypinolaipresented larger home range sizes, and mammal hosts
were more abundant in summer, indicating thatruziwould have a higher probability of being transmitted during warmer
months.
© 2005 Elsevier B.V. All rights reserved.
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In vector-borne parasites, transmission depends onMobility can be thought as neighborhood dispersal, i.e.,
the frequency of effective contacts between definitive the process by which individuals migrate into adjacent
hosts and vectors. Therefore, the probability of a host areas. Mobility in animals depends on their home range
being infected will increase with the number of times size that is the area over which individuals search for
the host is bittenPobson and Hudson, 1995; Canals food, mates, and shelters. Many blood-sucking insects
et al., 1999a,b Within this context, life history char-  are vectors of disease, and the assessment of their home
acteristics of vectors, such as longevity and mobility, range, in an individual or colonial base, is valuable in
are crucial for transmissiofe and Williams, 199b the study of disease transmission.

Mepraia spinolaiPorter, 1934, is a blood-sucking
* Corresponding author. Tel.: +562 678 7232; fax: +562 272 7363. INsect restricted to semiarid and arid zones of north-
E-mail addresschotto@uchile.cl (C. Botto-Mahan). central Chile. This insect is the only conspicuously
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polymorphic triatomine species, presenting macropter- (austral summer and winter, respectively) in stony sites
ous, brachypterous or micropterous males, and with scarce human activity and traffic of cattle yard ani-
micropterous femaled ént and Wygodzinsky, 1979 mals.

This endemic species has been reported as naturally Home range size was estimated by using capture,
infected byTrypanosoma cruzthe causative agent of marking and recapture procedures in nine and six sites
Chagas diseasként and Wygodzinsky, 1979; Ordenes for summer and winter, respectively. Capturing areas
et al., 1996. DNA evidence ofT. cruziin M. spinolai presented similar microtopographic features, therefore,
populations from northern Chile indicates that 46.2% nymphs could equally disperse in all directions Esti-
of the insects are infecte@®6tto-Mahan et al., 2005 mation trials were carried out at midday in consecutive
Recently,Canals et al. (200Xeported a human blood days. In each trial, fifty nymphs (IV and V instars)
index for this species of 4.6%, which is almost 2-fold were captured by hand, painted with non-toxic red pow-
higher than the one previously reported. Even though, der on the connexivum, and released at the center of a
M. spinolaiindividuals are often found in stony hills, 2 m radius capturing area. Two hours later, in a trial of
rock crevices, nest of birds and mammals, and corrals 1 h, two observers distant 2 m from the releasing point
of domestic animals, they can occasionally be col- recorded the location of painted nymphs in the captur-

lected in human dwellingsLént and Wygodzinsky,
1979; Fias et al., 1995; Canals et al., 1999afhere-
fore,M. spinolaiis a potentially dangerous species due
to the high level ofT. cruziinfection and increasing

ing area or beyond it. In order to avoid any influence
of observers in the locomotion behavioldf spinolai

the observers moved randomly every 10 min keeping
constant the distance to the releasing point. The home

house colonization in country areas specially after the range size was estimated through the minimum-area

domestic vector,Triatoma infestanshas been tech-
nically eradicated\{aldés et al., 2001; Cattan et al.,
2002.

Unlike other triatominesM. spinolaiis a diurnal
insect with a peak of activity at noorCénals et al.,
1997. This long-lived species is relatively sedentary

method Southwood and Henderson, 200th addi-
tion, the maximum distance traveled by insects was
recorded. Data were log-transformed for normality and
analyzed by one-way ANOVAs with season as single
factor (Sokal and Rohlf, 1995

We estimated the abundance of natural hosts of

in the absence of potential hosts, showing a general M. spinolaiincluding native rodent®hyllotis darwini

sit-and-wait strategy for host finding. However, a high

(Muridae), Octodon degugOctodontidae),Abroth-

locomotory capability is shown as soon as a potential rix olivaceus(Muridae), Olygorizomis longicaudatus
host comes close to their refuges, being able to detect(Muridae) andAbrocoma benettjAbrocomidae), and

and actively follow mammals over several meters (P.

the native marsupiarhylamys eleganfidelphidae)

Cattan, unpublished data). In this sense, the home ranggCanals et al., 2001Host abundance was estimated in

of M. spinolaj quantified as a colony, will depend on
the insect mobility and availability of potential hosts in
the area, and this in turn will impact on the probability
of transmission and dispersal ©fcruzi In this study,
we assess the transmission potential.afruziduring

January and July 1999 using trapping lines. Eack 20
trapping line had stations separated by 10 m, cover-
ing an area of 10 nx 200 m including a boundary strip
of 5m. Trapping lines were equipped with Sherman
traps activated during 14 and 7 consecutive nights for

summer and winter seasons, by quantifying the home summer and winter seasons, respectively. Traps were

range of wild populations dfl. spinolaiand the avail-

baited with oat flakes and checked every morning. The

ability of host mammals in a protected area of northern captured animals were hair marked and released at the

Chile.

trapping place. Host abundance was estimated as the

This study was conducted in a protected area, Las average number of mammals captured during consec-
Chinchillas National Reserve, located approximately utive nights in the trapping area. As before, data were

300km north from Santiago (330S, 7T06'W;,

Chile). In this area, the climate corresponds to a semi-

arid Mediterranean type with scarce rainfall concen-
trated in the winter seasodi(Castri and Hajek, 1976
Fieldwork was carried out in January and July 1999

log-transformed for normality and contrasted by one-
way ANOVA with season as single factdggkal and
Rohlf, 1995.

The home range dfl. spinolaidiffered significantly
between seasons (one-way ANOVA 13=7.03;



DTD 5

C. Botto-Mahan et al. / Acta Tropica xxx (2005) XXX—XXX 3

Table 1
Home range size and maximum distance traveled by insects from wild populatidhsspinolaiduring summer and winter seasons at Las
Chinchillas National Reserve (IV Region, Chile)

Trial number Summer season Winter season
Home range Maximum Maximum Home range Maximum Maximum
(m?) distance (m) temperature°C) (m?) distance (m) temperature°C)

1 833 27.60 19.8 120 180 12.4

2 1059 520 23.0 230 370 19.4

3 7820 1680 26.3 1073 670 13.0

4 557 6.20 225 200 200 14.6

5 148 210 26.5 1870 1070 11.0

6 2610 480 28.0 200 350 12.0

7 16070 2150 19.6 - - -

8 2814 1200 21.0 - - -

9 3080 1300 24.0 - - -

Mean+ S.E. 4721+17.23 1213+2.86 23.411.01 616+2.90 473+1.39 13.73:1.23

Maximum temperatures for experimental days are indicated for both seasons.

P=0.019), being 7.7-fold largerin summerthaninwin- experimental winter daysSéble J). This difference in

ter seasonTable 1. The maximum distance traveled environmental temperature is likely to be the mecha-
by insects differed marginally between seasons, being nistic explanation of the significant difference in the
2.6-fold higher in summer than in winter season (one- home range detected between summer and winter

way ANOVA: F1 13=4.51;P=0.054;Table J). due to an increase of locomotory activity with higher
Overall, our results suggest that the higher locomo- temperature.
tion shown byM. spinolaiin warm summer months Regarding the abundance of potential hosts, results

may favourT. cruzitransmission to native mammals indicate that host availability significantly differed
inhabiting wild areas. Probably, the same high risk of between seasons (one-way ANOVA 19=5.04;
infection is affecting local people living in dwellings P =0.037), being 2-fold higher in summer than in win-
associated to stony places. Unfortunately, to our knowl- ter seasonTable 2. This result indicates that more
edge noinformation about home range of other wild tri- native mammals are available as potential blood-donors
atomine species has been reported to compare with ourand parasite-recipients during warm months.
results.Cattan et al. (20023howed that the maximum

overall densities oM. spinolaiin wild and domes-

tic habitats occurs in austral summer months, from L ...,

February to March, which supports the idea of a higher total number of native mammals captured during 14 and 7 con-
T. cruzitransmission risk during warmer months. In  secutive nights of summer and winter seasons, respectively, at Las
addition, our suggestion about higher transmission dur- Chinchillas National Reserve (IV Region, Chile)

ing summer is consistent with the results reported by Species Total number of individuals captured
Schilman and Lazzari (2004 hese authors measured

) . . . Summer season Winter season

the rate of weight loss foRhodnius prolixusat dif- —

. P. darwini 48 18
ferent environmental temperatures, and proposed an degus 9 26
increase in the probability of Chagas disease trans- a_ glivaceus 40 14
mission with increasing temperature due to a higher 0. longicaudatus 1 11
meal consumption rate with it consequent increase in A. benetti S 4
biting rate. In our study site, we found strong dif- - €legans ’ 8
ferences between maximum temperatures for summerMean number of 7.54+1.12 394+0.99

and winter days. Maximum temperatures in experi- hmammals per
mental summer days were almost°ID higher than ectaret S.E.
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In summary, our results suggest that transmission
of T. cruzito native mammals, and probably to local
people and pasturing cattle using wild environments,
may be contingent to the time of the year on which
it is measured. We suggest that risk of transmission
would be higher in warmer than colder months as a
result of differential vector mobility. Even though many
otherfactors may influence vectorial transmission (e.g.,
seasonal changes in infectivity and vector population

structure), home range and host availability assess-
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