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SUMMARY 

Details of a field collection of D. maximus made at El Triunfo in Mexico are given. 
185 Specimes were collected and 110 examined for flagellates which were present in 6 
bugs. An attempt was made to characterise these flagellates. While T. cruzi is present in 
the area other species of the family Trypanosomidae may also be capable of infecting 
Dipetalogaster maximus. Some evidence suggestig Trypanosoma rang.eli exists as a sylva
tic infection in D. maxim us is presented. 

I NTRODUCTI O N 

Dipetalogaster maxim us the largest blood 
sucking reduviid bug in the world is found 
South of La Paz on the Baja California Pe
ninsula of Mexico. This small land area of 
barren uphill country with roocky outcrops is 
the oniy locality recorded for this species. RY· 
C.KMAN & RYC.KMAN 9 have listed details of 
the nine field collections made to date. This 
paper records deta.ils of a further collection 
which formed the basis of our present labora
tory colony. 

MATERIAL AND METHODS 

The senior Author stayed at El Triunfo 53 
kilometres South of La Paz (altitude 1,770 
feet). Arriving at the town 6. 30 p.m. on 21/2/ 
1974 he demonstrated photographs of D. ma• 
ximus and found lodging with a man who 
claimed to have been bitten frequently by the 
bug on the hills. With the help of various villa
gers the collection was made from 22/ 2/ 1974 
to 24/2/ 74. 

Bugs were maintained in waxed ice cream 
cartons with corrugated filter paper as resting 
sites. The labelled cartons were sealed and 
transported to Bras ília . 

In Brasília the number of living and dead 
bugs wer•e counted and the instar noted. All 
living bugs were examined for rectal flagella
tes. Since bugs were for breeding, care was ta
ken not to damage the genital!a. Forceps 
without teeth were used to apply gentle pressu
re to the rectal area to express fa1eces. Bugs in 
which no fa.eces could be obtained were sepa
rated and re-examined at two weekly intervals 
until a satisfactory result was achieved. First 
and second instars were fed and examined 
when they h ad achieved the 3rd instar. When 
flagellates · were found they were inoculated 
into two 15gm male Swiss 44 mice and in NNN 
culture. The positive slide was stained with 
Giemsa and kept for reference. Wet films of 
tail blood of inoculated mice was examined at 
14, 21 and 28 days. If no flagellates we1,e seen, 
xenodiagnosis with five 5th ins R. prolixus 
was performed in each mouse and these bugs 
in turn were examined at 30 days for flagella
bes. 

RESULTS 

Colonies of D. maximus were scattered in 
th e rock piles on the tops of high hills around 
El Triunfo. Some idea of their frequency can 
be obtained from the results of the first day. 
Starting at 7a.m. two men examined 27 rock 
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piles turning over the rocks and dismantled 10 
rodent nests. At Sp.m. ·a.t the 24th rock pile 
near a place where cattle rest, 15 small instars 
were recovered. As has been previously noted 
strenuous dismantling of the rock pile is not 
a good way to recover bugs 9. The best way is 
to strip to ones underpants and to sit among 
the rooks. As they come to suck blood, they 
can be easily captured. The range in which 
they appreci:ate the presence of a blood meal 
is up to 6 metres. Using this technique 32 other 
rock piles were examined in the subsequent 
two days and 5 other habitats of D. maximus 
were discovered. 

Table I shows the total number of bugs 
caught in the 3 day period. 

TABLE I 

T otal bug cat ch by insta i' a nel mo l'tality d ul'in g r e turn 
journc~• to Brasllia 

I ns t a l's I II III IV V 
Ative 54 :l9 14 6 7 
D ead 44 15 2 0 O 

T otais 98 54 16 6 7 

Adult 
4 

o 

T otais 
124 

61 

185 

The prominence of young instars is nota
ble. Due to the difficulty of obtaining a blood 
meal in such an isolated location, mortality of 

young instars must be high. Severa! local hill 
men confirmed independently that large stages 
were more commonly seen in June, July and 
doubted if bugs could be found in February. 
The high mortality of young instars during the 
return j ourney may be related to the cold air 
conditioning of the aircraft. 

Table II shows that in 110 bugs, flagella
tes were found in six (5.6%). We had varying 
success maintaining these isolates in the labo
ratory and briefly report the details below. 
Isolate I met nearly ali the crlteria laid down 
by BARRETO 2 to identify it as Trypanosoma 
cruzi. Only one Trypanosome could be found 
in a stained film, and this had the large kine
toplast of T. cruzi. Despite treating mice with 
Dexamethasoneor Methotrexate, or irradiating 
them with 500R before lnoculation, we could 
never raise sufficient parasitaemia for biome
tric data. However the trypanosome readily in
fected R. prolixus and T. infestans and amasti
gotes could be demonstrated in the heart of 
infected mice. Culture forms could be readily 
obtained by seeding NNN with mouse blood. 
Cross protection was demonstrated to the Y 
strain of T. cruzi and haemagglutinating anti
bodies against T. cruzi developed in the peri
pheral blood of inoculated mice. Thls isolate 
we believe therefore to be T . cruzi. 

TABL E II 

Numbc 1· of 
is olate 

I 
II 

I II 
IV 
V 

VI 

D etails o f bug:, found Lo hal'bOI' flagc llatcs Crom fie ld collection 

Instai' o [ b ug 

4th instai' 
,Jrd instai' 
Adult Q 

5 instar 
:ll'd ins t a ,· 
2nd ins ta ,· 

Quantity o f 
flagellat cs 

in bug 
intcstin e 

+++ 
++ 

+++ 
± 

++ 
± 

Y es 
No 
No 
No 

Ycs 
N o 

Infect ccl 
c u l turc 

No 
No 
N o 
No 
N o 
No 

lsolate II was impossible to isolate in mice or 
culture. The bug containing this isolate was the 
only one caugh t in the field that contained a 
blood meal. This blood meal was sent on filter 
paper to Dr. P.F .L . Boreham in Ascot England 
for identification using precipitin tests . These 
were negative for rodent or reptile blood but 
identified a primate feed . Since there were no 

monkeys in the area, this feed must h ave been 
human. However since it was a third instar 
bug, lt cannot be concluded that the human 
feed was the source of the infection in the bug 
intes tine. 
Isolate III occurred under curious circumstan
ces. One of th e adults caught in the field was 
found dead and both intestine and haemo-

203 



MARSDEN, P. D.; CUBA, e. e.; ALVARENGA, N , J. & BARRETO, A. e. - Rcpo1'l o n a fic lcl collcction of 
D i11ctulo1rus t<•,· muxi mu s (Ilc miptc ra Triatominac ) (Uhlcr, 1894), 11,,v. Jnst. llfod . t rnr>. São J'u ulo 21: 
202-206, 1979. 

lymph were full of flagellates. Unfortunately 
the strain did not infect mice or cultures. Giem
sa stained slides of the ha1emolymph showed 
long epimastigotes (more thant 40 µ long). 
Th eir anterior and posterior extremities were 
finely pointed With a small, puctate juxtanu
clear kinetoplast. Many haemocytes con tained 
intracellular forms of the parasite. The mor
phology was similar to Trypanosoma ran g.eli 
in the haemocoel of its invernebrate host. 
Isolate V strain was isolated in mice; but si
milar to strain one, the parasitaemia was very 
low 1and did not increase after dexamethaso
ne. The parasite had a large kinetoplast sug
gesting· T. cruzi and grew readily in the intes
tinal tract of R. prolixus and T. infestans. No 
amastigotes could be found in th e mouse myo
cardi um. Cross pr.otection against the Y strain 
of T. cruzi was also noted. We think it likely 
that th is was T. cruzi. 

Isolates IV and VI consisted of single flagella
tes only visualised in saline preparations of 
bug faeces and the faeces failed to infect mi
ce or culture. 

DISCUSSION 

This appears to be the largest field co1lec
tion of this species yet made. Young instars 
were very active in the hot sun and appeared 
usually after lOa.m. darting spider like over 
the hot rocks. At sunset they disappeared. The 
large number of first instars suggests that 
many do not find a blood meal and indeed very 
few sources seem to be available. RYCKMAN 
& RYC.KMAN 9 have suggested lizards are the 
main food source but the evidence is circums
tantial. Only one lizard was seen during these 
field collections. The sarne Authors have stron
ger evidence that D. maximus feeds on the 
wood rat (N.eotoma sp.). The human feed re
corded from this collection is the first, but lo
cal people claim to have been frequently bit
ten by thi.s bug. The observation by residents 
in the area that there is a seasonal increase 
in the bug population should be checked. The 
mortality among the young instars during 
their passage to Brasil suggests resistance to 
environmental extremes is less in the young 
stages. The presence of natural flagellate in
fections in these bugs h as been previously ob
served . Mazzotti has recorded al! of the origi
nal reports of Dipetalogaster infected with T. 
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cruzi 9. He found a total of 6/ 72 (8.3%) infect
ed a result similar to this col!ection. RY
CEiMAN & RYCKMAN 9 suggested that future 
isolates should be carefu!ly studied to determi
n e if some lizard adapted Trypanosome is pre
sent in D. m aximus. Unfortunately the studies 
of the six isolates that we made were incom
plete due to the difficulty of laboratory main
tenance. Isolates IV anà VI were so scanty that 
this is not surprising. Isola te I and V however 
were probably T. cruzi. Isolate I wa:s almost 
completely characterised and established 
beyond doubt the existence of T. cruzi in the 
area. Isolate V is incompletely characterised 
according to the cri teria of BARRETO Cl. 

However the question a rises as to whether ali 
these criteria are necessary. What other Try
panosome species would have th e characteris
tics of isola te V is a relevant q_uestion . The 
origin of these strains of T. cruzi is unknown, 
but wood rats seem a likely possibility 9. Al
though RYCKMAN 8 reports experimental in
fection in lizards with T. cruzi, we have been 
unable to repeat these experiments. No reptile 
has ever been found naturally infected. 

There are a number of reports of isola
tions of Mexican strains of T . cruzi (MAZZOT
TI 6; TA Y et al. 10) in various localities in Me
xico. Th ere was no difficulty in establishing· 
some of these strains in mice and studying 
their behavior (TAY et ai. 11; RAMIREZ et 
al. 7) . However MAZZOTTI 6 had difficulty in 
es tablishing strains from D. m aximus which 
led RYCKMiAN & RYCKMAN 9 to raise the pos
sibility of a lizard adapted trypanosome. Our 
results fail to fully resolve this problem. 
Although T. cruzi is present in the area, there 
is evidence other flagellates are present as well. 
Studies in our laboratory h ave sh own that D. 
maximus is readily infected with various T. 
cruzi strains and that this species has value 
in the proced ure of xenodiagnosis (BARRETO 
et ai. 1; CUBA et ai. 4). Longitudinal observa
tions have shown D. maximus maintain an in
testinal infection with a Peru strain of T. cruzi 
up to 503 days. (ALVARENGA & MARSDEN 
unpublished observa.tions) . Isolate II and III 
failed to infect mice. It is possible that isolate 
II was a lizard flagellate, but this is pure spe
culation. There is evidence on the basis of 
death of the bug, the presence of flagellates in 
the haemolymph and their morphology that 
isolate III was T. ran geli. Other indirect evi 
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dence is .a vailable from unpublished experi
ment.s by CUBA (1977). D . maximus inoculated 
intracoelomically with strains Pe,ru and Pana
ma of T. rang.eli had a high mortality with in
tense parasitism of the haemolymph as describ
ed by TOBIE 12 and CUBA 3. Insect.s 7-10 days 
after inoculation showed this parasitism which 
continued up to 100 days after infection. I nva
sion of the salivary glands could not be de
monstrated either by dissection or attempts to 
transmit T. rangeli to mice by bites of infected 
bugs. 

Another difficulty in accepting on partia! 
evidence that this organism was indeed T. ran
g·eli is that it would be the first report not only 
for D. maximus, but also for Mexico (D. AL
LESANDRO 5). Further field work is required 
to clarify this problem . 

RESUMO 

Rela to sobre uma cole ta de Dipetalogaster 
maximus 

Foram coletados 185 exemplares de Dipeta
logaster maximus (Triatominae), em fevereiro 
d•e 1974, em El Triunfo, 40 quilômetros ao sul 
da cidade de La Paz, na Baixa California, Mé
xico. Realizadas algumas observações sobre a 
ecologia dessa espécie, a amostra apresentou 
grande predominância de estágios jovens e ape
nas um triatomíneo continha sangue no tubo 
digestivo, o qual foi identificado como de pri
mata. Em 110 triatomíneos examinados, seis 
estavam infectados com flagelados (5,4%) e 
riois que infectaram camundongos foram ca
racteriza.dos como T. cruzi. Um "isolate" de 
flagelados foi identificado, morfologicamente, 
como T . rangeli e os três restantes não pude
ram ser identificados. 
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