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Interaction between Didelphis albiventris and Triatoma
infestans in Relation to Trypanosoma cruzi Transmission
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This paper attempts to prove if a high Trypanosoma cruzi prevalence of opossums might be reached
with few potential infective contacts.

One non-infected Didelphis albiventris fo T. cruzi and 10 infected nyvmphs of Triatoma infestans
were left together during 23 hr in a device that simulated a natural opossum burrow. Twenty-six repli-
cates were performed using marsupials and triatomines only once. Potentially infective contacts oc-
curred in all the trials. From the 26 opossums used in trials, 54% did not eat any bug. Of the 260 bugs
used, 21% were predated. In the 25 trials involving 205 surviving bugs, 36% of them did not feed. In
15/23 cases,2 60% of the triatomines were able to feed,

The parasitological follow-up of 24 opossums showed that among [0 that had eaten bugs, 4 turned out
infected and among the 14 that had not predate, 3 (21%) became positive. in sum, 7/24 (29%) of the marsupials
acquired the infection afler the experiment. This infection rate was similar to the prevalences found for the
opossum population of Sanfiago del Estero, Argentina, suggesting that the prevalences observed in the field
might be reached if each marsupial would encounter infected bugs just once in its lifetime.
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Opossums of the genera Didelphis are the most
important wild reservoirs of American
trypanosomiasis, since their three widely distrib-
uted species harbour Trypanosoma cruzi in every
ecosystem where they were studied (Barretto &
Ribetro 1979, Schweigmann 1994). These mar-
suptals show omnivorous feeding habits, and in-
s¢Cls are also part of their diet (Cordero et al.
1987). Picces of triatomines were found by Crespo
(1982) 1n the stomach content of one D.
marsupialis. Opossums proved to be highly sus-
ceptible to the 77 cruzi infection by the oral route.
Yaeger (1971) found that two out of seven D.
virginiana became infected after eating two adults
of Rhodnius prolixus each, and Ribeiro et al. (1987)
showed that five out of six D. albiventris acquired
the infection after they had eaten Triatoma
infestans or R. neglectus.

On the other hand, we have not found proven
evidences of 7. cruzi transmission i0 opossums
through the classic vectorial route. But an indi-
rect confirmation of this last would be that syl-
vatic triatomines usually feed on Didelphidae as
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it was demonstrated by the finding of opossum
blood in the gut contents of bugs collected in wild
ecotopes of several countries (Zeledén 1972, Pifano
1973, Chnistensen & Vazquez 1981, Wisnivesky-
Colli et al. 1987).

In the province of Santiago del Estero, Argen-
tina, 1. albiventris shelters in cavities of trees and
cacti, under bromeliad leaves and in burrows in
the ground (Schweigmann 1994), where
trniatomines are also found. The feeding profile of
the sampled insects indicated that they all had fed
on Didelphidae (Wisnivesky-Colli et al. 1992).
This fact would suggest the existence of a trophic
interaction between both marsupials and insects,
implying the existence of a possible focus of para-
site transmission.

In the same study area, the opossum popula-
tion showed 7' cruzi annual infection rates from

29 to 50% (Schweigmann 1994). In contrast, less

than 1% of the triatomines sampled from opos-
sumns shelters (0 to 14 insects per biotope, unpub-
lished results) showed “7. cruzi like” flagellates
under microscopical observation (Wisnivesky-
Colli ¢t al. 1993).

How this high opossum prevalence goes along
with such few infected vectors is still unclear, Other
trypanosomatids like African trypanosomes and
leishmanias modify the feeding behaviour of in-
fected vectors thus increasing the frequency and
duration of biting (Lehane 1991). In those circum-



680

stances, low infection rates of the vectors produce
high prevalences in the mammalian hosts. How-
ever, the presence of 77 cruzi would not affect the
feeding behaviour of infected triatomines
(D’ Alessandro & Mandel 1969). This high infec-
tion rate found in opossums could be explained,
for example, if these marsupials were highly sus-
ceptible to acquining the infection.

With the aim to clarify this fact, in the present
work we let infected triatomines and non-infected
opossums 1nteract in a device that attempied to
simulate a natural burrow.

MATERIALS AND METHODS

The experiment was carried out during 1990
in a ficld laboratory in the locality of Amama, prov-
ince of Santiago del Estero, Argentina.

Opossums and triatomines - After capture, ju-
venile specimens of D. albiventris were kept in
scparate cages and fed wilh dog pellets and water,

A parasitological follow-up was done before
the experiment in ordcer to select non-infected ani-
mals, and after it, to check the acquisition of the
parasite. In both instances. each amimal was ana-
lvzed every 30-45 days by xenodiagnosis (Cerisola
ct al. 1974) using a box with ten third or fourth
instar nymphs of 7. infestans. Bugs cmployed in
this test were provided by the inscctary of the
Servicio Nacional de Chagas, and examined at 30,
60 and 90 days after feeding.

An opossum was considered as positive when
at least one bug of cach box was found infected.
and as non-infccted, afier showing three succes-
sive negalive xenodiagnoses. Following this cri-
terion, 26 negative opossums were used in the ex-
periment. At that ume they already were 6.5 -
9.8 months old (Schweigmann 1994), correspond-
ing to the preadult or adult stages described by
Gilmore (1943).

In order to work with sylvatic strains of 7. cruzi,
260 laboratory bred third and fourth instar nymphs
of 70 infestans were infccted from positive opos-
sums capturcd in the same study arca. These in-
sects were checked oul individually to determine
the presence of the parasile.

txperimental arena - The experimental de-
vice (adapted from Rossel 1984) (Fig. 1) consisted
of a hardboard box {50 x 50 x 45 cm) - where the
opossum could move frecly - with a transparent
sitding lid at the top. On one of the walls it had a
removable wooden panel (40 x 14 cm), which
acted as a shcelter for tnatomines. It was raised 5
cm above the floor and 0.5 cm from the wall, lcav-
Ing its lateral and lower edges open. A window
(10 x 10 cm) covered with fine wire net provided
ventilation. A thin layer of sand was spread on
the floor o absorb moisture from the excreta.
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Fig. 1: experimental device where an opossum and ten Triatoma
infesians nymphs interacted. 1: transparent sliding lid, 2:
tnatomunes shelter, 3: layer of sand, 4: window for ventilation.

Experimental design - Non-infected opossums
were starved for 1-2 days and infected triatomines
were fasted for 20-30 days before the tnals.

Based on the number of triatomines found in
the natural biotopes, we decided to use 10 bugs in
cach cxperimental test. Insects were introduced
first - at approximately 6.30 pm - to allow them to
hide, and one hour later one opossum was released
into the cage. They were left together for 23 hr.
and afterwards the box was opened and examined.
recording the number and nutritional status of live
bugs. Rossell method (1984) was used to deter-
mine 1if bugs had fed or not, and any nymph with
a convex abdomen was regarded as fed. Missing
bugs were considered as predaied by the opossum.

In ordcr not to interfere with the ongoing 1n-
teraction in the box, no direct observatuons wcre
madec during trials.

Twenty-si1x replicates were done using marsu-
pials and insccts only once.

RESULTS

There have been potentially infective contacts
in all the tnals, that 1s, opossums predated on
tnatomines and/or the bugs fed on the marsupials.

The overall proportion of predated bugs was
55/260 (21%). In Fi1g. 2a 1s shown the frequency
distnibution of bugs caten by opossums. From the
26 opossums used in the tnals, 46% ate at least
one triatominc, and only one mammal predated
all insccts.

Considenng the 25 tnals where surviving bugs
were found (n=205), 36% of them did not feed.
The frequency distribution of live and fed bugs 1s
shown in Fig. 2b. It is noticeable that in 15/25
cases most of the tratomines (= 60%) were able
to feed.



Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 90(6), nov./dec. 1995 681

To determine the proportion of opossums that
had acquired the infection parasitological follow-
ups of 24 marsupials (two animals died in the
meantimce) were carried out for five months afier
the tests. Among the 10 opossums that ate bugs, 4
(40%) turned out positive to - cruzi and among
the 14 that did not predate, 3 (21%) became in-
fected. The difference between these percentages
was not significant. In brict, a total of 7 (29%) of
marsupials got the infection after the experiment.

It 1s worth mentioning two extreme cases: an
opossum which predated all bugs and did not be-
come mfected and a non-predator that scrved as
blood-source for only one bug but acquired the
infcction.
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g 2: expertmental interaction of udelphis albiventris and
Triatoma iafestans. a: frequency distnibution of trialomines pre-
dated by the opossums. b: frequency distribution of live triatomines
that fed on opossums. Fach opossum was exposed to ten bugs.

DISCUSSION

The following featurcs make our modci realis-
Lic: {a) it involves opossums captured in the study
area, as well as tnatominces infected with 7. cruzi
strains isolated from these marsupials; (b) the usc
of nymphs because of their abundance and fre-
quency compared to adults found in opossum bur-
rows (Wismivesky-Colli 1994); (¢) it offers the
opossums a place of similar dimensions to their
burrows; (d) it provides a shelter for triatomincs
as opossum burrows do: {¢) the number of bugs
(10) that interacted with opossums is similar to
that found 1n natural burrows.

Simulating a natural ecotope, made it ex-
tremely difficult to determine the number, size and
distribution of hiding sitcs for tnatomines in the
box. So we finally decided on a single refuge that
covered 4.5% of the inner surface of walls and
floor - the only places where bugs were able to
walk. Even if 1in nature, refuges for tnatomines
wcre more abundant, under our experimental con-
ditions 1t was observed that the number of insects
that could feed avoiding predation was high. This
15 reinforced by the fact that most of opossums ate
0 - 1 bug. However, 1t may be possible that bugs
do not constitute an attractive meal for opossumes.

This result may suggest that most of the
triatornines actively searched for food during the
sleeping periods of opossums so that their risk of
death was minimized; we cannot disregard the
possibility that many bugs may have been predated
because of the distress they had provoked on the
half aslecp opossum while biting,

Hunsaker (1977) stated that the metabolic ac-
tivity of opossums diminishecs when they sleep.
Therefore, it 1s cxpected that opossums are less
responsive than eutherians while resting, and this
fact would account for both the low predation and
the numerous fed bugs recorded at the end of the
experiment. it 1s worthwhilc mentioning that dur-
ing the expenment the marsupials did not show
behavioural alterations related to stress.

Opossums show crepuscular and nocturnal
activity and rest in their burrows during the day
(Hunsaker 1977). Therefore, it should be expected
the oral route to represent the main way in of para-
sites during the activity periods while the classic
vectlonal route would prevail during daytime. In
this expcriment, opossums that atc bugs might
have acquired the infection by either the vectorial
and/or the oral routes; those that did not predate,
could have become infected by the vectorial route
or by licking contamnated facces. To actually de-
termine this last point, 1t 1s necessary to perform
other expenments.

Although the percentage of infccted opossums
that had eaten bugs (40%) was higher than that
showcd by those that had not eaten (21%), the dif-
fcrence was not significant. However, predators
showcd a trend to a higher probability of acquir-
ing the infection as they would be exposed (o a
doublc transmission routc: vectorial and/or oral.

Due to the opossums scminomadic habits
(Hunsaker 1977) they change of burrows periodi-
cally and so they are frequently exposed to the
triatomincs that inhabit the different shelters. The
number of bugs present in cach burrow ranges from
0 - 14 with a very low rate of infection. Therefore,
it 1s reasonable to consider that an adecuate num-
ber of potentially infective contacts would be ten
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for the 1-1.5 years of the opossum’s lifespan
(Schweigmann 1994). We decided to expose the
marsupials to the risk they would face in their
entire lifetime but within 23 hr.

Rabinovich et al (1990), estimated that about
I1,500-2,000 infective contacts are needed to in-
fect a child under 15 years old in the same en-
demac area we are studying. Since in our experi-
ment opossums became infected with few poten-
tial infective contacts (1 to 10) in a short lapse, we
may assumne that opossums are mor¢ susceptible
than humans to the infection.

The percentage of infection (29%) was simi-
lar to the prevalence recorded 1n the population of
opossums. Consequently, we tlunk that the high
opossum prevalences observed 1n the field might
be reached if each marsupial would encounter just
once 1n 1ts hifetime with infected bugs. Further
research 1s needed to prove this assumption.
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