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With the purpose of evaluating the risk of transmizsion of the Chagas disease in the State of Colima, Mésico, wi
eatemelugical survey was pecformed 1o abtain triatominae and the rase of infection by Trypanosomn couzs detesained
Ly exatnation af is degections. Two handred eighteen houses lacated in |6 villages were sampled o vach bo the
intradomestic and peridomestic habitais were examined by the map-hour-house method, sensor boxes and maiy-
baited traps. Also, 12 silvaiic places were explored around the tame areas using the same technigues the uney
sampled. In tortal, 456 specimens were captired, of which |39 correspond o Triatoma phyllosoma pallidipennis’ 86 1o
T p. longipennis; ose specimen of T. dimidiata and 236 nymphs of Triatoma sp, Two hundred ninery seven insects were
cagtired w the pmeadamestic habued, 132 whe peridomestic and 26 in the silvatic. The index of positive howses wiey
228, lucated i the cemtral arca of the state, The rate of narural infection with T cruz showed 25 6%

Thig resalty confirmed the presence of rwo imporiant vectors of the Chagas dizease in Colima &y preference jur e
doméstic habitar and ity high levels of natural infection wich T. cruzi suggested the oxivtence af a significan) risk fuo

I aNIEEsOn in s arey uf.l'.llf COmRmiry.

Boey wards: Troom pallidipennis - Triutoma longipennis « Trypanosoma crusi « Chisgay dizense - Calima - Maxige

In MExicn, 27 species ol tnatominae (Hemipters, Redu-
viidae), veclors of the Amencan Inpanosomissis, have
peen described (Zarate & Zarute | 985). In the same man-
ner, the presence of clinical cases of Chagas disease have
been recognized in several purts of the country, specially
Caxuca, Chiapus, Guerrero and Jalisco (Tay etal 19923 1
15 estimated thiat the national level of seroprevalence is
L6%, while inthe State of Colima it barely reaches 0.4%
(| Velasco-Casirejon et al. 1992), in such a way that Chagas
disease |8 nol considered as a public health problem in
this.area of the country, even though in the neighboring
Stute of Julisco, the iliness has being fully identified and
soimé oulhors culeulate thut s prevalence in cenain com-
runres reach 4% (Tay e1 sl 1979) o this locality, at
lenst seven species of miatomines have been described,
the majonty of them domiciliated and imnfected with Trypa-
wasoma oruzd (Magallon et al, 1998),

Five species of inatominae have been registered in
Culima: Trivtema phyllosoma pallidipennis Stil, 1872,
Trigtoma p. longipennis, Usinger, 1939, Triotome p.
picturat, Usinger, 1939, Triaroma barberi. Usinger, 1939
snd THatame bradvvsky, Martinez, | 984 (Brumpt 21 al,
1939, Usinger 1544, Martinee et-al. 1984), a5 well as the
presence of infecled mammals with T cruzi (Villasefior-
Mendoza 1988), which could indicate & real sk of jnfec-
lion for the pupulation in this region of the country. Yet, in
the guuted studies they do not indicate the presence of
trislomines |n the domestic habitat, nor its naturel infec-
ton rate by T crizd and for more than S0 years its situation
has not been re-evaluated in this region
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The purpose of this study was to determing i1 he spe
cies of Tristominae originally deseribed persisted, enplut-
ing possible factors associated with the infestetion of hu-
man dwellings, its geographical distribution, ils degres of
association with the domestic faung, it5 time of defeculion
and s rate of natural infection with T cruzy, as o Lz
approximation to identify the risk zones of native trans.
mission of Chagas illness in the State of Colima

MATERIALS AND METHODS

The State of Colima s located in the Mexican Pacific
Coastat IB°4'N, 103°29"W, with a surface of 5,340 km? sl
a population of 488,028 hubitants (INEG] E998). [Laresers
2 wanm semi-humid climate with mean pluvial precigitation
of 380 mm/year. A northeast- southeasteny tpansecion was
drawn following the most important commercial routecf
the state, where about 348,000 people live and within such
& transection |6 locations were selected (Figure), six of
which are urban (over 5,000 habiants) and 16 rura! (less
than 4,900 habitants), The altitude over the sea level slony
the indicated mansection fluctuares barween 1 few meters
fram the ¢oast, to the south, up to 1,200 m 1o the nonside
of the state. The survey was camied out from Seplembe:
1997 to July 1998, the mean temperature was 25.2°C, wuth 2
minimal daily value of 18.6°C duning winter in Comals, and
maximal ol 28.7°C during summer in Armerig. The mear:
pluvial precipitation was 798.5 mm, with a a range lrom
6583 mm in Colima city 0 898,53 mm in Cuauhtenes
(Comisién Macional del Agua, México)

In each locality were randomly selected, 4 number o
houses, approximately proportional 1o the size of cach 1o
cation. The number of homes necessary to obtain an 1n-
festation probability of 20% with an absolute precision of
5%, considering the large variability observed in previaus
studies in México (Tay etal. 19797, wath a 9% confidence
level, and an estimated 80,000 houses for thearea {INEG!
1998}, was 246 houses. Each house was classified aceard
ing to its type of construction us complete or Incomplele,
following Sgambatti et al {1995) criteria They were alsy
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classified according to its surroundings as clustered (when
neighboring houses existed in less than 30 m of distance)
or isolated, when the house was located outside the lown.
The house habitat was clessified as domestic and
peridomestic; in the first case, special attention was put
on sleeping wrens, under beds, behind furniture, on the
wills'und in the cetlings. In peridomestic habital, prefer-
abiy wmimuls corrals were explored (bovines, fowls, por-
ving; egwines and chickens), covenings, grun siorages and
stone fencos, Finally, in each house the presence of do-
meEtie animaly was consigned, either in the interior of the
touim, like dogs, cuts or rodents, or corral umimals in the
putios, On the other hund, a study of the silvatic hebila
was done on 12 areas located around ten selected loca-
nons, where mammal burrows were explored (rodents, ar-
matdilos wnd opossums), caves, tree holes, dead leaves,
tree trunks and stone mounds

Ihe swmpling lechnique consisted in dircct search of
pugs following the method proposed by Schofield (1978) of
hour-man-house, in each dwelling two people were em-
ployed during 30 min approximately, depending on the house
siee. Adding 1o the manuul collection, in 53 houses s sensor
tvpi box was placed, following specifications by Wisnivesky
el wl, [1987) which were left for 25 10 35 days and in 12
hizuses sticky, mouse bated trups were placed. For the
selvatic habital the hour-man-house search was done; plus
it eeght ol them, sensor type boxes were placed; in seven
places sticky trapy were used and in seven pleces an UV
hight 1ype trap wis used ovemight, dunng 12 h range.

The caprured specimens were classified, according to
Lentand Wygodzinsky (1979} keys. It was not possible to
determune (he species in the nymphs because there are not
dvailable keys for idennfication of T phyllosoma complex,
bused on its external morphology.

Some bugs were fed with Bulb-C mouse and immedi-
dtely their feces were examined insearch of Nagellates by
mewns of light microscepe, agcording 1o the proposed
miethod by Wisnivesky-Colli {1982). The positive excre-
menl were frozen a1 -70°C for is analysis with the PCR
technique with the objective of delecting a repetitive ss-
quence of DNA in the total genome of T ereziof 188 bp
using the TCZ2 and TCZ3 primers, according with the
FarchhofTeral. (1996) technigue.

The studied variables were: the infestation index
ihouses with at least one bugftotal of houses examined x
00}, densily index (number of ceptured bugsfioE! of
houses or places examined); colonization index (houses
with ol least one nymiph'iotal of houses examined x 100)
and natural infection rate with 70 cruzl {number of bugs
with Nlagellates in the feces/ional examined bugs). The in-
dependent variables were maneged in a dichotemic form
as follows: type of population (urban 0, rural 1); house
contvurs (clustered 0, isolsted L) type of construction
leomplete 0, incomplete | ) and presence of animals in the
house (ne 0, yes 1), The habitat (domestic, peridomestic or
silvatic), the height of capture {over the ground, between
20ond |40 cm, or over 145 cm), and the Trigioma species
were handled as sirstums. The associations between the
indexes and the stratums were anolyzed wsing double and
triple entrance 1ables, calculating x? with its respective
oddsrutio (CR) and i1s confidence imerval (Cl) of 93%,
using exuct tests of Fisher and Pearson (EPIDAT 7).

The density index was also handled as o continuous
proportion vanable spproximated to nomality and thal is

why s diffssences in the different stratums was analyzed
with the Student's t test. The significant statistical asso-
cietions were considered when p < (1L.05. The degree of
correlation between the infested houses (in dichotomic
scale) with the independent categorical variubles was any-
lyzed by means of the logistic multiple regression, accard-
ing to the method proposed by Hosmer and Lemeshow
{1989), caleulating the OR and its Tl 95% for each one of
them
RESULTS

It was only possible to obtain complele and rehobly
data in 218 homes of the 246 explored, and in 12 Silvane
pluces from the 16 selected localities. At least one bug was
found in 59 houses {infestation index of 27%, Cl195%: 11.3-
33.4). Almost all the houses infested were |ocated o 7
circumscribed locations in an ares of 120 ke? approximately
in this centrical-northern area of the stote (Figure), at an
altitude between 530 and 920 m over sea level, this same
aren includes four positive silvatic places of the 12 ex.
plored, Out of this region only || bugs were captured in
two houdes in the cosstal |ocation of Armerie und three in
three houses in the city of Queseria. Table | shows the
smount of captured specimens by locality, by habitat and
by species.

Of the adult examples, |39 corresponded 10 T p.
pallidipenniy, 80 to T p. longipennis and only one o I
dimidiata var. maculipennis, Latreille, [B11. Two Fuinelred
thirty six nymphs were capiured corresponding (o the T
phyllosoma complex which species wus not determined,
The houses that had more than five adults were |9, of
which, 18 presented examples of both species, generally
in the same place of capture, The main part of damestic
collecting was done in bedrooms or in the living room, on
the floor, under the mattresses, off clathing, furniture or
stored boxes, behind pictures on walls or in small holes,
Meanwhile in the peridomestic habitat the capture pre-
dominated under rocks, bricks or wood, in dry and shaded
areas, especially associated with chicken yards or rest
places for dogs. In the silvatic habiwt, trnalemines were
found onty in mounds of stones, gither natural or fenced.

The houses in which bugs were collected below the 20
cm of height were 33 (56% positive), of the ones captured
between 25 and 140 cm were 18 (30.5%), while the ones
capiured over 140 cm, were only 8 (13.5%), Pearson's 34 =
24.1; p = 0.00002, In no cases, bugs were found in the
ceilings, even thought palm fronds {“palapa”) and brick
tile ("teja") roofs were explored, The most effective cap-
ture method was the manusal hour-man-house, with which
439 bugs were captured, followed by mouse baited sticky
trap that perminted the caprure of |6 bugs, of which eight
were obtained from three houses and eight in three silvatic
arcas. [t was not possible to capture any tnatominae with
the sensor type boxes, nor with the UV light traps, Table 1|
shows the correlation between the house infestation and
the categorical independent variables

The dejections of 238 insects were examined to ook
for Mlagellates, of which 66 resulted pasitive (natural infec.
tion rate = 25.6%), O 62 corresponding specimensta T g,
pallidipennis, 26 were positive (41.9%;), for which T p
longipennis 42 bugs were examined resulting pasitive |4
(33.3%) and of 93 nymphs, only 23 presented Nageltlates
(24.7%). The proportion of infected tristomines for the
intradomestic habitat was 28 9%; for the peridomestic
31.3% and for the silvatic 50% (three of six examined hugs),
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The differences berween species or different hdhltﬁlﬁ did.
not result significant with the analysis of the %2, Instead,
the mf‘ccuon level of the nymphs resulted lower T.hm r.hf.-_ -

adult (¥ =262 p=0.034).
In 60 of the positive feces to the microscope, P{fﬁmm

were done and in 52 (86.6%) of them the result of the elec-

trophoresis was compatible with the T crusi species ac-
cording 1o the proposed method by Kirchhoffet al. (1996).
Finally, in 148 bugs, it was determined the time of
posprandial defecation that resulted in 21.12 min (C1 95%:
|8.2-24 min).

DISCUSSION

The present study confirms the presence of the T p.
patlidipennis and T, p. longipennis Triatominae in Colima,
Both species presented a similar distribution in habitat

und § geographical location, even more, frequently both-
species were found in the same group of bugs in the same

house. This finding suggests & strong sympathric cohabl-
lation that can be due to the liberation of pheromones
produced by the nymphs, 85 demonstrated in laboratory
eonditions for other Triatominae (Figueirus & Lazzan {1598).
In this study, it was not possible to verify if the nymgphs In

both species also shared the same habitats, but the possi=

bility exists that they equally present such sympﬂ&mu
coexislence,
Different to the South Americen species that sacmz to

show wide distribution ranges (Lent & Wigodzinsky 1979),

T p. pollidipennis and T. p. fongipennis in Colima show a
strong geographical focal point, circumscrnibed (o an area
relatively small between the cities of Colima, Comala and
Cusuhtémoc.

[t has not been possible 1o confirm in the studied ares
the previous register of T barbers, of T p. picturata, not

of T, brailovsky, quoted by Brumpt (1939), Usinger (1944)
and by Zarate and Zarate (1985), this might be due to the
fact that these species are atill exclusively wild and can
only be found in distant areas to the population. It can be
glso due to the extensive use of insecticides thal has
ocurred in the last 50 years, or also to original inadequate
registration. The finding of T0 dimidiata in Colima is un-
precedented; yet, with anly one sample, it could be due 1o
aceidental dragging from some nearby localicy infested
with this species, The previous records of Triatominae in
Colima until now have been limited to the silvatic habit,
this is the first time that the presence of this insects is
recognized in a clear association with the human dwelling
and even more, thers seems to be & tendency o infest the
intradomestic habitat, as revealed by the statistical analy-
sis of its distribution, Recently in Cusmavaca, Méxica, the
presence of T p. pallidipennis in the interior of houses
was also documented (Bautista et al, 1999}, However, this
tendency was not quantified in relation to the peridomestic
&nd silvatic habitat.

Cn the other hand, T. p. longipennis have been found
mainly in the silvatic habitat, with scerce intradomestic
populetions (Martinez-Tbarra et al. 2001}, in contrast, we
observed a significative preference for the intradomestic
habitat. These findings suggest a progressive adaptation
of the T, phyllosoma species to the human habitat, which
could represent in the future a growing risk of transmis-
sion to the exposed populations if immediate preventive
measures are not taken. Usually, no preventive measuces
to detect the presence of Chagas disease are carried ol in
Colima, nevertheless a current study for seroprevalence is
being undertaken at all locations mentioned before, Fur-
thermore, 8 study regarding the pathogenicity of the
Colima's T crusi strain is also under development,
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TABLE
Correlation of the infested houses with eny rype of bug (yes = 1, no = 0) end the typo of iawm, z?: of papsgaston el the
house, house surroundings end the presence of animals, using multiple logistle regroeaion (n W mine positive localitips to
Trigiama (173 housed) o
Viuriable Regression 2 value OR Lower 5% C| Upper 95% C1
coeiTicien
Type of setilement
Ulrban {0), n = 135 0314 045 1.37 0, Bl 1|
Rural (1}, n=37
House conloyr
Clustered (U3 n= 125 (.967 0014 1.83 |.21 5.0k
|solated (1), n=47
House constraction
Complete (0), n = 100 -0.356 0.4 070 033 | 46
Incomplete (1), n = T2
[Pomeshc srimals
Mo (0} n= 51 |04 0.016 2482 |.20 466

Yes (I}, n= |21

Overall model, muximum lixelihood: x¥ = 15,63, p <0,005; OR: odds ratlo; p value: significance test for gach cocfficient {W‘uld.'s !

There is o contrast with the South American species,
that have a clear preference for rural houses in poor condi-
tions of construction (Sgambatti et s, 1995), In Colima, it
seerms that the Tristominae prefer isolated houses, not de-
pendent on the condition of construction of the samg or lo
the type of community (rural or urban), judging by the
logistic regression analysis. Thus, finding & plausible ex-
planation 1o the fact that the new houses, that are cross-
ing into areas previously infested by wild insect popula-
tions, are mere susceptible 1o being colonized and that
this phenomenon tends to decline, while the houses are
incorporated to the urban nucleus. The same analysis de-
taches the presence of animals in the house favoring the
infestation of tiatominae, same as in South America (Girtler
stal 1992), in such a way that it seems to be independent
o the quality of the house or its location.

The Triatominae of Colima show a strong tendency to
being drageers, a5 demonstrated by the analysis of height
of the capture, which coincide with the previous findings
in the laboratory for T p. pallidipennis (Torres-Estrada et
al. 1992) and contrast with the tendency of the South
American species, particularly T infesians, that frequently
colonize in high parts of the house, especially the roofs

construcied with blocks made of mixed mud with wood.
and grass (Gurtler 1992), and Rhodnius prodixus that pre--

fers ceilings made of palm frond (Schofield 1994). These
findings would have a lot of impact at the moment of plan-
ning the control campaigns in Colima, as it shoyld take
specinl care (o the application of insecticides in the lower
parts of the houses, without neglecting the higher parts of
the rooms during the conventional spraying.

Regarding the capture method, it was found that the
most efficient result was the hour-man-house, followed by
the mouse baited trap, placed right on the Aoor; of which
pnce again shows the dragging characteristic of this spe-
cies and due to this they did not show any attraction to
the sensor type boxes, placed on the walls, when this type
of rap has demonstrated great effectiveness for 7. infestans
in Argentina (Wisnivesky etal. 1987). On the other hand,
the bugs of Colima seem to be indifferent to the UV light,
since no specimens were attracted to the light trap,

Since 1939, Brumptetal, (1939) demonstrated the pres-
ence of T, cruzi in the feces of the Tniatominae of Colima
However, this is the first time there was an attempl (o quan-
tify the rate of natural infection in this area. The confirma-
tion of genome T cruzi in 86% of the feces of the examined
bugs by means of the PCR technique, permits us fo us-
sume that the microscopic examination of the same is sul-
ficiently dependable to estimate the rate of natural infesta-
tion by T, cruzd, as proposed by other authors {Wisnivesky -
Collietal. 1982, KirchhofTet al, |996), Mo significant statis-
tical differences of infection rate were found between bolh
species, nor betwien domestic and peridomestic examples,
even though the nymphs did show o significant rate Jess
than the adults, as shown by other studies {Zarate et ol
1981). The level of infection in the silvatic habitat resulied
apparently higher {50%), but the scarce oblained sample
did not permit to assume a significant difference from the
other two habitats, Even though that the levels of infec-
tion seem relatively low in companson with the other spe-
cigs in México (Zarate et 8], 1981); in general the rates
over 20% in the indigenous populations should be con-
sidered epidemically refevant, as has recently been sug-
gested for the populations of T p. pallidipennis In the
State of Morslos (Bautista et al. 1999), and those of T p
longipennis in Jalisco and Mayant (Martinez-lbarra et sl
2001}, enforcing our impression that in Colima there 153

“growing and still unexplored risk of wansmission of Chagas

disease,
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