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In this work we report four different destructive and non-destructive methods for detecting picorna-

like virus particles in triatomines. The methods are based on direct observation under transmission

electron microscope and they consist of four ways to prepare samples of presumable infected material.
The samples are prepared processing dead or alive insect parts, or even dry or fresh insect feces. The
methods can be used as analytical or preparative techniques, for quantifying virus infection and check-

ing virus integrity as well. In this work the four methods are applied in order to detettimavirus
(TrV) particles inT. infestanscolonies.
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Insect viruses have been studied for many Triatoma infestans the most domestic of the
years, due to the interest in the study of diseastsatomines, adapted to human dwellings and it is
of invertebrates and, more recently, because of théire main vector ofl. cruziin extensive areas of
potential use as pest management agents (Evaligentina, Uruguay, Chile, Bolivia, Paraguay, Bra-
1986). zil and Southern Peru (Zeledon & Rabinovich

Isolation of viruses from the host is an essert981, Schofield & Dolling 1992).
tial step for diagnosis or for specific purposes re-  Studies of viral pathogens in this species made
quiring a high degree of purity. Early techniqueghe identification ofTriatomavirus (TrV) possible
for the study of insect viruses were based on th{duscio et al. 1988) and its potential use as a bio-
recognition of symptoms and the use of electrological control was suggested (Muscio et al. 1997).
microscopy makes the identification of variousTrV was isolated frori. infestansind its biochemi-
virus groups possible. Since the 1960s, the devedal and biophysical properties were investigated
opment of sophisticated biochemical and molecuMuscio et al. 1987, Muscio 1988). TrV particles
lar techniques has opened the way for a more dare non-enveloped and have 30 nm in diameter, the
tailed taxonomy and the prospect of relatively rapidedimentation coefficient is of about 165S and the
and accurate methods of diagnosis (Evans &uoyant density in CsCl is 1.39 g/ml. The viral ge-
Shapiro 1997). In this work four methods for thenome contains a single stranded RNA molecule with
direct identification of viral particles among wild a molecular weight of 3xfMa. The capsid is com-
and/or laboratory colonies of triatomines are proposed of three major and minor structural polypep-
posed. For more detailed isolation techniquesides, VP1, -2, -3 and VPO respectively. All these
Tompkins (1991) provides a useful and compredata have justified the classification of TrV as a
hensive set of references to these methodologiegutative member of the familiy Picornaviridae

Chagas disease is caused by the infection ¢(¥luscio et al. 1988) in which insect viruses such as
the protozoafrypanosoma cruzand triatomines Cricket paralysigCrPv), Drosophila C(DCV),
commonly named as “kissing bugs” are the maiGonometa (Matthews 1982) an&Ropalosiphum
vectors of this parasite. According to the lategpadi (Moore et al. 1987) have already been placed.
epidemiological data, about 55 million people are  TrV replicates within the cytoplasm of gut cells
at risk of become infected (WHO 1999), in Southef triatomines (Muscio 1988). Some of the reported
ern Cone Countries (Argentina, Bolivia, Brazil,pathological effects of this virus were a high mor-
Chile, Paraguay and Uruguay). tality rate, delayed development as a result of the
affection of molting process and an important re-
duction in the fecundity (Muscio et al. 1997, Rozas
N - Dennis et al. 1997a,b, Rozas Dennis & Cazzaniga
Corresponding author. Fax: +54-921-452.1942. 1997).

E-mail: grozas@criba.edu.ar .
Received 8 April 1999 The host range for TrV includés Infestans

Accepted 21 December 1999 T. platensis T. delpontei T. pallidipennis, T.




324 Methods for Detecting Picorna-like Virus * GS Rozas Dennis et al.

rubrovaria and Rodinius prolixusreported by ing virus were dialyzed overnight against NMT
Muscio (1988), andl. guasayana and T. buffer. A drop of the final virus solution was ob-
patagonicareported by Rozas Dennis (1997b) anderved under TEM. This method is similar to that
Rozas Dennis and Cazzaniga (1997) respectivelyne reported by Muscio et al. (1988), when TrV
Both transovarial and horizontal mechanismsvas first described.
are involved in the transmission of TrV. The former Method 2- The material used consisted only of
one would be of great importance for the spread ohe fresh abdominal contents of sacrificed
TrV among field populations and the latter one fomsects.The abdominal contents were dissolved in
the virus dissemination in laboratories and.5 ml NMT buffer and centrifuged at 10,000 x g
insectaries under rearing conditions (Muscio et afor 5 min. A drop of the supernatant was observed
1997). Coprophagy and cannibalism are modes ahder TEM.
behaviour reported among triatomines in Method 3 The sample consisted of fresh feces
insectaries and they are the principal ways of irfrom alive insects. An abdominal compression was
troducing parasites such &astocrithidia done to each individual by means of tweezers and
triatomaeinto these bug populations (Schaub etwo to four drops of feces were introduced in 0.5
al. 1989). These two horizontal transmissioml NMT buffer and microcentrifugated at 10,000
mechanisms would also account for virus infecx g for 5 min. A drop of the supernatant was ob-
tion (Muscio et al. 1997). Therefore, it is necesserved under TEM
sary to check continuously insect colonies in or- Method 4 - The sample consisted of “buttons”
der to detect early TrV infection. of dry feces fixed to the paper fans inside the in-
In this work, two destructive and two non-de-sects rearing containers. Five buttons were dis-
structive methods for picorna-like viral particlessolved in 0.5-1 ml of NMT buffer and then
detection under transmission electron microscopaicrocentrifugated at 10,000 x g for 5 min. A drop
(TEM) observation are reported. The methods comf the supernatant was observed under TEM.

sist of four ways to prepare samples of presum- RESULTS AND DISCUSSION

able infected material. | . the basis for identificati tviral
n most cases the basis for identification of vira
MATERIALS AND METHODS pathogens is the availability of insects showing
The material consisted of insects from fourtrsymptoms of infection (Evans & Shapiro 1997).
(NIV) and fifth (NV) nymphal instars and femalesAfter the insect pathogen is identified and the puri-
of T. infestansAll the insects were from colonies fication protocol carried out, purified or semi-puri-
infected with TrV, in which mortality and other fied virus can be placed directly onto formvar or
infection aspects were studied (results will be pubsther grids and layered with carbon for examina-
lished elsewhere). tion under TEM without further treatment (detailed
In the four methods described below, observaprotocols for preparation of specimens for electron
tions under TEM were carried out according to thenicroscopy with either positive or negative stain-
following procedure: a drop of the sample wadng are provided by Adams & Bonami 1991).
deposited on top of formvar grides, 200 mesh, Studies of virus infection and virus dynamic in
negatively stained with 3% uranyl acetate and filaboratory and/or wild colonies require different
nally observed under TEM (Joel 190 CX, Tokyomethods of detection and quantification of the vi-
Japan). Buffer solution was NMT (0.01 M-CI Na,rus content. Large amounts of infected material
0.001 M- CI Mg 0.05 M - Tris Hcl, pH 7.5). are generally neccesary to isolate virions from dead
Method 1- Whole bodiesof frozen dead in- or alive insects, or, depending on the insect size,
sects (-18°C) were macerated in 10 ml NMT buffedifferent numbers of individuals have to be pro-
The homogenate was filtered and chloroform wasessed.
then added (1:1, buffer:chloroform). A first cen-  In this work, four methods to test the presence
trifugation at 6,500 x g for 20 min was done. Thef TrV particles in infected. infestandugs using
pellet was discarded and the supernatant watained samples observed under TEM are reported.
centrifugated at 51,000 x g for 150 min. The suThe methods are based on the way the samples are
pernatant obtained was discarded and the pellptepared. In method 1, the samples are drops of
resuspended in one ml of NMT buffer with N-Lau-high purified virus obtained from the dead frozen
ryl Sarcosine 1% (Pharmacia). This suspension wassects (see Materials and Methods). TEM obser-
layered on top of a 30 ml 10-30% sucrose gradienation of purified material is the usual way to test
prepared in the same buffer, and centrifugation g@article integrity after a complete purification and
104,000 x g for 150 min at 4°C was carried outconcentration procedure. In Fig. 1 viral particles
The gradient was fractionated while measuring OBbtained from tefflemale dead insects are shown.
280. In order to extract sucrose, fractions contair8ince analitical purification can be used as a
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method for quantifying the infection degree of an In method 3, samples are prepared from fresh
insect colony (i.e.: by comparing the resultant vifeces obtained by abdominal compression of alive
ral amount with the weight of the purified insects)hosts (see Material and Methods). In Fig. 3 the
method 1 provides a way to compare the equivadrus obtained from five NV is observed. The sen-
lence of different purifications. sitiveness of this procedure is plainly shown in this

In method 2, the sample is prepared with thenicrograph, in which viral particles are clearly dis-
whole gut contents of sacrificed insects. In Fig. finguished among other amorphous gut contents.
virus obtained from five NV is observed. Asitwas In method 4, the sample is prepared with dry
mentioned before, TrV replicates within the cyto-excrement fixed to the paper fans inside the insect
plasm of gut cells, therefore, method 2 could beontainers (see Material and Methods). The obser-
potentially more sensitive than any other methodation of a sample prepared with five “buttons” of
in which the complete insect bodies are used. CohV of T. Infestangre shown in Fig. 4. As in the
sequently, this testing method for viral infectionprevious example, this method is quite sensitive
would be useful during the early infection stageand the viral particles are apparent in the electron
as well as in the initial triatomines nymphal instaramicrographs.
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Fig. 1: electron micrograph dfriatomavirus obtained from tefT. infestansfemale dead insects (see Method 1). TEM x
80,000. Bar = 150 nm.

Fig. 2: electron micrograph offriatoma virus obtained from abdominal contents of NVinfestansdead insects (see
Method 2).The arrow indicates viral particles. TEM x 80,000. Bar = 150 nm.
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Fig. 3: electron micrograph ofriatomavirus obtained from alive NW. infestansfresh feces (see Method 3).The arrow
indicates viral particles. TEM X 100,000. Bar = 100 nm.

Fig. 4: electron micrograph dfriatoma virus obtained from NIVT. infestansdry button feces (see Method 4).The arrow
indicates viral particles. TEM x 100,000. Bar = 100 nm.

Methods 3 and 4 are harmless for the insectd,could be very helpful if they were incorporated
thus a continuous checking control of the infecas common routines in insectaries.
tion eva}luatlon may be_carrled_out. On the other ACKNOWLEDGEMENTS
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