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Abstract

Chagas disease, caused by the parasite Trypanosoma cruzi, is an emerging infectious disease in 

the United States. In our study, 24 out of 39 triatomines, from the specie Triatoma rubida, were 

infected with Trypanosoma cruzi. Additionally, only the genotype TcI was characterized among 

the parasite specimens. Improved knowledge of local epidemiology is needed to prevent 

transmission of Chagas disease.

Keywords

Chagas disease; Trypanosoma cruzi; triatomine; Triatoma rubida; Indio Mountains Reseach 
Station

1. Introduction

Chagas disease or American Trypanosomiasisis caused by the protozoan parasite 

Trypanosoma cruzi. It is estimated that 12 million people are infected worldwide, and 

approximately 30% of the Chagas patients develop cardiomyopathy, a life-threatening 

symptom (1). Insect-born transmission is the primarily route for T. cruzi infection, but it can 

also be transmitted through blood transfusion, heart transplant, and congenitally (2). In the 

United States, seven autochthonous human infections have been reported (3–6), and a 

considerable number of seropositive blood donors have been identified(7). In effect, Chagas 

disease is becoming an emerging infectious disease in the United States. Therefore, 

epidemiological and ecological studies are needed to allow the implementation of effective 

preventive resources and raise awareness of Chagas disease (8).

Based on the genetic diversity of the protozoan parasite, T. cruzi has been genotyped into 

discrete typing units (DTUs), and recently the nomenclature was revised to be from TcI to 

TcVI (9). In the United States, only 2 genotypes had been characterized, TcI and TcIV (10), 

TcI being the most common in human infections. In a recent study conducted in Arizona, 
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41.5 % of the 164 collected triatomine insects were infected with T. cruzi (11), but the 

genotype DTUs was not reported. Since the clinical manifestations of Chagas disease are 

related to the genetic diversity of the parasite (12), it is important that the current 

epidemiological and ecological studies report the genotypes from the field isolates in order 

to develop awareness and prevent vector-borne infections. In this study, we used a set of 

molecular techniques (13–16) to identify the incidence of T. cruzi infection in the region and 

characterize the parasite's genotype from a number of triatomines collected at the University 

of Texas El Paso's Indio Mountains Research Station.

2. Materials and Methods

The study samples were collected at Indio Mountains Research Station located southeastern 

Hudspeth County, about 26 miles southwest of Van Horn, Texas (Figure 1) . Light traps 

were placed during the month of June 2013 before rainy season, and triatomine bugs were 

selected out of the insects trapped. A total of 39 triatomine vector bugs were collected. They 

were individually placed in 95% ethanol immediately after collection and preserved at room 

temperature until analysis. The intestinal tract of each insect was dissected and isolated in a 

phosphate-buffered saline suspension. DNA extraction was performed according to the 

Wizard® Genomic DNA Purification Kit (Promega A7933;Promega Corporation, USA).The 

presence of T. cruzi from the isolated genetic material was assessed by PCR amplification of 

a kinetoplastid DNA minicircle as described by Avila et al (13). Subsequently in order to 

confirm T. cruzi infection and characterize the parasite's genotype, we conducted a novel 

simple strain typing assay from a single amplification product using primers TcSC5D-fwd 

5'- GGACGTGGCGTTTGATTTAT-3' and TcSC5D-rev 5'-

TCCCATCTTCTTCGTTGACT-3' which amplify a 832 bp fragment of the TcSC5D gene 

(16). All PCR reactions were ran in parallel with a positive control of known T. cruzi DNA, 

and a negative control excluding DNA. Additionally, we analyzed the triatomines' genetic 

material to identify the insect species by sequencing a PCR amplification product of 

mitochondrial DNA using primers CYT BF 5'-GGA CAA ATA TCA TTT TGA GGA GCA 

ACA G-3' and CYT BR 5'-ATT ACT CCT CCT AGC TTA TTA GGA ATT G-3' according 

to Lyman et al. (15).

3. Results

In total, 25 of the 39 triatomines collected, which represent 64.1 %, were identified to be 

infected with T. cruzi using the PCR method described by Avila et al (13). Confirmatory 

PCR test, using TcSC5D primers, showed 61.5% infection rate (n=39). From the confirmed 

infections, all 24(100%) T. cruzi parasites were characterized to belong to the TcI discrete 

typing unit. The characterization of the triatomine bug specie showed that all 39 triatomines 

were identified to be Triatoma rubida. The results are summarized in table 1.

4. Conclusions

The prevalence of Trypanosoma cruzi in the United States has been recently studied in the 

past few decades. Autochthonous cases, serological studies, and ecological reports propose 

that American Trypanosomiasis is an emerging infectious disease in the United States. Most 
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of these studies have been conducted in the southern part of the country mainly in the states 

of Texas, Arizona, and New Mexico (8). In our study, we found that 61.5 % of the collected 

bugs were infected with T. cruzi which is consistent with the infection rates reported in other 

systematic studies. For instance two of the most recent studies, one conducted in Arizona 

and the other in Texas, reported 41.5 % and 51% infection rates respectively (11).Though, it 

is important to note that the infection rate reported in our study is higher than the ones 

previously reported which may suggest an increase on the risk of infection.

The literature indicates that there is a lack of information on local parasite genotypes from 

epidemiological studies. Therefore, such studies need to report specific genotypes since the 

parasite's genetic variability is implicated in the pathogenesis of the disease (12). It is found 

that past studies report infection rates, but rarely report the parasites' genotypes. This is 

mainly due to the lack of simple and fast typing strategies. However in our study, we used a 

novel typing method proposed by Cosentino and Aguero (10) that allows the quick 

discrimination of all discrete typing units by direct sequencing of a single PCR 

amplification. As a result, we identified that only TcI genotype was present among our 

infected specimens. Accordingly, in the United States only two genotypes have been 

reported from mammals and vector isolates, TcI and TcIV (6,8).The presence of only two 

genotypes is suggested to be caused by a low diversity of natural reservoir hosts and the low 

infectivity of local triatomines (6).

In addition, we characterized the specie of the triatomines collected. A total of 39 of 39 

belonged to the Triatoma rubida specie. This specie has been found from western Texas to 

southern California (8), and it was the prevalent triatomine specie reported in the Arizona 

study (11). It can be distinguished from other species by its morphology which presents the 

first antennal segment to reach or surpass the tip of the head (8). Also, it has low 

transmission efficiency due in part to delayed defection after blood ingestion (15).Triatoma 

rubida might be the only specie present in our study because the specimens were collected 

from the same location.

Currently, there are no vaccines against Chagas nor effective treatment for the chronic 

disease. Therefore, improved knowledge of the local epidemiology and ecology is needed to 

develop a more comprehensive assessment of the magnitude of local transmission risk that 

will lead to more efficient efforts to prevent transmission (8). Future studies will try to 

assess the incidence of T. cruzi infection in the city of El Paso, Texas. Also, in our 

laboratory there is an ongoing study assessing the prevalence of T. cruzi infection on street 

dogs and cats from El Paso, Texas.
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Highlights

• We conducted the first epidemiological study on T. cruzi at Indio Mountains 

Research Station.

• The incidence of T. cruzi infection was of 64.1% among the triatomines 

collected.

• T. cruzi population was represented only by TcI strain.

• We identified the triatomines to belong to the Triatoma rubida specie.
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Fig. 1. 
Map from UTEP Indio Mountains Research Station (UTEP-IMRS). Location: appx. 25 

miles (40 km) south of Van Horn, Texas (30.776667°N, 105.015833°W).
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Table 1

Trypanosoma cruzi infection results of 39 triatomines collected at Indio Mountains Research Station.

Results of
Triatomines

Collected Specie Infected T. cruzi
DTU

39 Triatoma
rubida

24
(61.5%) TcI
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