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SHORT COMMUNICATION

A Simplified Method for Sample Collection and DNA
Isolation for Polymerase Chain Reaction Detection of
Trypanosoma rangeli and Trypanosoma cruzi in
Triatomine Vectors
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Edmundo C Grisard™"/*
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Molecular, Centro de Pesquisas René Rachou-Fiocruz, Belo Horizonte, MG, Brasil **Departamento de
Microbiologia e Parasitologia, Universidade Federal de Santa Catarina, Caixa Postal 476, 88040-900
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Due to the overlapping distribution ofrypanosoma rangeind T. cruzi in Central and South
America, sharing several reservoirs and triatomine vectors, we herein describe a simple method to
collect triatomine feces and hemolymph in filter paper for further detection and specific characteriza-
tion of these two trypanosomes. Experimentally infected triatomines feces and hemolymph were col-
lected in filter paper and specific detection ®f rangelior T. cruziDNA by polymerase chain reaction
was achieved. This simple DNA collection method allows sample collection in the field and further
specific trypanosome detection and characterization in the laboratory.
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Dipetalogaster maximus

Trypanosoma crufLhagas (1909), the etiologi- allowing the occurrence of single and/or mixed
cal agent of Chagas disease, affects more than tt8ections in both vertebrate and invertebrate hosts,
million people in America. Among distinct ways, allied to the cross-reactivity in serological assays
T. cruziis mainly transmitted by triatomine bugare of great importance for Chagas disease diag-
feces containing metacyclic trypomastigote formsosis, specially in the indeterminate form of the
of the parasite (WHO 1991)rypanosoma rangeli chronic phase (D’Alessandro & Saravia 1992).
Tejera (1920) infects several mammalian species Detection ofT. rangeliandT. cruziinfections
including man in Central and South Amerida. are based on the same serological and parasitologi-
rangeli presents an overlapping distribution withcal assays such as indirect immunofluorescence,
T. cruzi sharing animal reservoirs and triatomineenzyme linked immunosorbend assay, hemoculture
vectors. Differently fromT. cruzj T. rangeliis and xenodiagnosis. However, none of these meth-
considered pathogenic only for the triatomine bug®ds can specifically detect these trypanosomes. Re-
being harmless to the vertebrate hosts. Howevarently, some authors have used molecular assays
T. rangeliinduces a humoral immune response iim order to specifically dete@t rangeliandT. cruzi
humans that strongly cross-reacts withcruzi in vertebrate and invertebrate hosts using distinct
(Grisard et al. 1999b). The sympatric distributionDNA extraction methods (Moser et al. 1989,

Breniéere et al. 1995, Russomando et al. 1996,
Shikanai-Yasuda et al. 1996, Souto et al. 1999,
Vallejo et al. 1999).
We now report here a polymerase chain reac-
tion (PCR) for specific detection @t rangeliand
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rangeli SC-58 strain isolated from the naturallyinfection. The presence of the amplification prod-
infected rodenEchimys dasythriin Southern Bra- ucts obtained with primers TrINT-1/2 and TrINT-
zil (Steindel et al. 1991) were used. These strair8#2 was observed even when no parasites were
were respectively maintained in liver infusiondetected by microscopy. Since TrINT-1/2 and
tryptose (LIT) and in NNN+LIT medium at 26  TrINT-3/2 primers revealed the same results, the
by weekly passages. amplification products obtained with primers
Fourth stage nymphs Bf. maximusvere used TrINT-3/2 are shown in Fig. 1a. The origin of the
in this study. They were obtained from thefragment of approximately 194 bp is under study,
Laboratério de Triatomineos e Epidemiologia ddut it is still unknown. It is &. rangelistrain de-
Doenca de Chagas, Centro de Pesquisas Rgmendent phenomenon and appears to indicate that
Rachou-Fiocruz. Three groups of 30 triatominedifferent strains may have distinct arrangement
were independently fed with LIT medium and withtypes of the mini-exon gene (Grisard, pers.
exponential growth phase culturesofangeliand commun.).
T. cruziin artificial feeders. After the infective As observed foif. rangeli PCR reaction re-
meal, triatomines were kept at®7, 70% humid- vealed the 195 bp amplification product (Fig. 1b)
ity and fed on mice each 15 days. Hemolymph wais all T. cruzisamples from 15 up to 110 days after
obtained from each triatomine by section of a singlhe infective meal. As already described, we ob-
leg. Daily observations for the presence of flagelkerved no PCR cross-reaction when using the spe-
lates in feces and hemolymph of all triatominesific primers and DNA fronT. cruziandT. rangeli
were performed after ten days post feeding undé¢biaz et al. 1992, Grisard et al. 1999a). Also, no
light microscopy by both fresh and Giemsa staineckaction was observed when using both specific
smears. Also, feces and hemolymph were collectgmtimers and DNA from non-infected triatomine
every ten days after the infective meal in steriléeces and hemolymph (Figs 1a, 1b). Positive feces
filter papers, air dried and stored at®Q@ntil use. of bothT. rangeliandT. cruziinfected triatomines
Feces and hemolymph of all non-infectedvere mixed and used as DNA source for PCR, re-
triatomines fed on LIT medium were also collectedealing no cross-reaction (data not shown). Our
as PCR control. results are in agreement with Diaz et al. (1992) and
Prior PCR analysis, 50 ul FPLC pure water waGrisard et al. (1999a) descriptions, where no cross-
added to round filter paper pieces of 6 mm in direaction betweem. cruziandT. rangeliDNA was
ameter containing feces and hemolymph and boilexbserved.
in eppendorf microtubes for 10 min. After cooling  Our results confirm the feasibility of the PCR
at room temperature and a short spin at 14,000 xtgchnique to detect single or mixed infections by
2 ul of the supernatant was directly applied to th&. rangeliandT. cruziin triatomine vectors using
PCR reaction. PCR for specific rangelidetec- a simple technique to collect samples and extract
tion was performed according to Grisard et aIDNA for PCR. Formerly, the triatomine feces were
(1999a) using primers TrINT-1/2 and TrINT-3/2 collected in filter paper for the precipitin assays in
that are directed to the mini-exon gene. For sperder to identify their blood source. Using the same
cific T. cruzidetection, PCR was performed ac-approach, triatomine feces and hemolymph col-
cording to Diaz et al. (1992) using primers Diaz-7lected in filter paper allowed us to specifically de-
Diaz-8 directed to a repetitive nuclear DNA setect DNA of the two trypanosomes species infect-
guence. Amplification products were resolved iring humans in Central and South America. This
polyacrylamide gel electrophoresis and revealeghethod proved to be easy, fast, effective, sensi-
after silver staining (Santos et al. 1993). tive, low cost and reproducible, being of great im-
After 15 and 21 days of infection, microscopicportance for field works with triatomines, specially
observation of feces and hemolympiTofangeli in areas wherd. rangeliand T. cruzi coexist.
infected triatomines revealed the presence of paritoreover, this method allows further strain typ-
sites, respectively. Far. cruziinfected triatomines, ing by different molecular methods such as
parasites were detected in feces by microscopy abmdomly amplified polymorphic DNA (Steindel
ter 15 days of the infective meal. Our resultet al. 1994), LSSP-PCR (Pena et al. 1994) or PCR
showed a complete agreement between the micramplification of specific genes such as the mini-
scopic observation of. cruziin feces andl. exon (Grisard et al. 1999a).
rangeliin feces and hemolymph and the PCR de- In natural conditionsD. maximusis not aT.
tection up to 60 days after infection (Fig. 1a). rangelivector. This triatomine species has the abil-
PCR detection of. rangeli DNA in hemo- ity to abort hemolymph infections by killing the
lymph and feces of infected triatomines was pogarasite. Thus, our positive PCR results at 110 days
sible with both primer pairs up to 110 days afteafter the infective meal did not mean active infec-
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Fig. 1 - A: polymerase chain reaction (PCR) amplification of
feces and hemolymph Bfipetalogaster maximygxperimen-
tally infected withTrypanosoma rangel5C-58 strain using

LV 1996. Use of PCR for detectinyypanosoma
cruziin triatomine vectorsTrans R Soc Trop Med
Hyg 90 649-651.

primers TrINT-3/2. Samples were taken 60 days after the irSouto RP, Vargas N, Zingales, B 199%ypanosoma

fective meal. PC: positive controls: 100 and 10 fg of total
DNA from T. rangeliChoachi strain. Lanes 1 and 3 are feces
and hemolymph of the non-infected triatomine group. Based

rangeli: discrimination fromTrypanosoma cruzi
based on a variable domain from the large subunit
ribosomal RNA geneExp Parasitol 91306-314.
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hemolymph, respectively; B: PCR amplification of feces and
hemolymph ofD. maximus experimentally infected witf.

cruzi CL strain using primers Diaz-7/8 at different days after
the infective meal. 1: feces collected at 15 days; 2: at 110 days
after infection; 3: feces from non-infected triatomines; PC:
positive control: 100 fg of . cruzitotal DNA. MS: molecular
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