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Influence of the Blood Meal Source on the Biology of Meccus
picturatus Usinger 1939 (Hemiptera: Reduviidae: Triatominae)
under Laboratory Conditions
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Maria del Rosario Hernandez Robles, Yunuen Grant Guillén

Area de Entomologia Médica, Laboratorio de Salud Publica, Centro Universitario del Sur, Universidad de Guadalajara,
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Aspects related to hatching, time-lapse between presenting the blood meal and beginning of feeding, feeding
time, postfeed defecation delbfe time, mortality and fecundity for each stageMéccus picturatydife-cycle were
evaluated and compared in two cohortshdf picturatusfed on hens or rabbits. The hatching rate observed for each
of the two studied groups of eggs was 78.1% (n = 2298) on the group fed on hens and 82.1% (n = 2704) on that fed
on rabbits, and the average time of hatching was 20 days. Mean time-lapse for beginning feeding was under 3 min
in nymphal stages and postfeed defecation delay was under 10 min in all stages, in both cohorts. Mean feeding time
was significantly (P < 0.05) shorter in triatomines fed on hens than on rabbits. A similar number of nymphs of each
cohort, 69 fed on hens (34.5%) and 68 fed on rabbits (34%), completed the cycle. No significantly (P > 0.05)
differences were recorded among the average times from NI to adult in the cohort fed on hens (196.8 + 15.8 days) and
the average time in the cohort fed on rabbits (189.5 + 22.9). The average span in days for each stage fed on hens was
not significantly different to the average span for each stage fed on rabbits. The number of blood meals at each
nymphal stage varied from 1 to 6 in both cohorts. The mortality rates were higher on fifth nymphal stage, in both
cohorts. No significant (P > 0.05) differences were recorded on mortality rates on most nymphal stages of both
cohorts. The average number of eggs laid per female from the cohort fed on hens in a 9-month period was 791.1,
whereas the average number of eggs in the cohort fed on rabbits was 928.3.
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The generdriatomaandMeccusnclude several spe- Taking into account the associations of this species
cies considered very important for the transmission @f natural and artificial environments and previous infor-
Trypanosoma cruzio human populations in Mexico, mation on its host preferences, the objective of this study
mainly according to their capacity to colonize domestiwas to know the life cycle and reproductive development
environments (Velasco-Castrejon 1991, Guzman-Braclud M. picturatusin Mexico and to determine the influence
2001, Martinez-lbarra et al. 20018)eccus picturatus of the blood meal source on it.

(l_Jsinger)_, is one of the most important vectors of Chag_as MATERIALS AND METHODS

disease in this country since its frequent contact with

men as a blood meal source and high infection rates with A laboratory colony established in 2000 from speci-
T. cruzi(De la Torre et al. 1990, Velasco-Castrejon et amens captured in Compostela, Nayarit was used. The
1994, Magallén-Gastélum et al. 1998, 2001, Martine£olony was maintained at 27 + 1°C and 75% relative hu-
Ibarra et al. 2001a). This species usually occurs in housg¥dity (rh) and fed weekly on immobilized Leghorn hens
chicken coops in villages and sylvatic focus of wester@ New Zealand rabbits. o o
Mexico (Lent & Wygodzinsky 1979, Zarate & Zarate 1985, Eggs were grouped by date of oviposition to initiate
Magallén-Gastélum et al. 1998, 2001, Martinez-Ibarra et &0 cohorts of 200 eggs each. After eclosion, the two
2001a). In spite of the important roleMf picturatusin ~ groups of first-instar nymphs were separated individu-
the transmission of. cruzito human populations in an ally into plastic containers (5.5 cm diameter x 10.5 cm
extensive area of Mexico, the biology and behavior dieight), with an upcenter support of absorbent cardboard.
this species is documented in only one work (Gomes &hree days after eclosion, each cohort of nymphs were
Silva 2001), however, the influence of the blood medndividually fed on Leghorn hens or New Zealand rabbits
source in the life cycle and some related biological pararfitring a 1 h period until the first blood meal, after that
eters is not documented. they were fed weekly. Nymphs were observed from the
beginning of feeding through 1 h postfeeding for record-
ing feeding and defecation behaviors. The bugs were
maintained in a dark incubator at 27 + 1°C and 75% rh, and
were checked daily for ecdysis or death.

From the insects that completed development to the
*Corresponding author. Fax: +52-341-41.24044. E-maiRdult stage, 10 adult couples of each cohort were placed
aibarra@cusur.udg.mx in individual containers (5.5 cm diameter x 10.5 cm height)
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The variables that showed a normal distribution wengymphal stage (range 1-6) (Table I1). Sixty eight nymphs
compared by Student t-test or analysis of variang@6 males and 32 females) completed development to the
(ANOVA). In the case of ANOVA tests, post hoc compariadult stage from the cohort fed on rabbits (Table 1), taking
sons were made using the Scheffé test. The Wilcoxam average of 2.7 blood meals per nymphal stage (range
nonparametric test was used for variables with a no@-5) (Table I). The average egg-to-adult development time
normal distribution. The chi-square test was used for corwas 196.8 days (range 173-229) on the cohort fed on hens
parison of frequencies. The differences were consideréthble 1) and 189.5 days (range 169-221) in the cohort fed
to be significant when P < 0.05. on rabbits. The average number of eggs laid per female

RESULTS from the cohort fed on hens in a 9-month period was 791.1
(range 737.1-847.8), whereas the average number of eggs

Egg eclosion rate was 78.1% in the cohort fed on hefisthe cohort fed on rabbits was 928.3 (range 688.5-1120.5).
and 82.1% in the cohort fed on rabbits, with an average Mean time_|apse for beginning feeding was under 3
incubation period of 20 days (range 18-25 days) in botfin for nymphal stages, in both cohorts and for adults of
cohorts. Sixty nine nymphs (40 males and 29 females) coffre cohort fed on rabbits (Table I11) with no significant (P
pleted development to the adult stage from the cohort fedp,05) differences among cohorts. Mean feeding times
on hens (Table 1), taking an average of 2.7 blood meals pgére significantly (P < 0.05) shorter on each stage for the

TABLE |
Egg to adult development cycle Meccus picturatuged every seven days on hens or rabbits

Duration in days

Hens Rabbits
Stage (n) Min. Max. Mean £ SD (n) Min. Max. Mean + SD
Egg-NI 144 18 24 20.7+0.35 150 18 25 21.03+0.44
NI-NII 133 18 33 20.8 + 3.62 139 18 36 21.7+3.16
NI-NIII 114 14 44 23.6 + 6.84 125 14 49 215+57
NHI-NIV 110 24 58 32.5+6.17 103 27 78 33.2+7.43
NIV-NV 97 31 85 45.8 + 14.3 91 21 77 43.1+10.8
NV-AD 69 39 82 58.6 + 10.3 68 40 67 56.3 +6.19
Total 69 173 229 196.8 + 15.8 68 169 221 189.5 + 22.88
TABLE 1l
Number of blood meals and stage mortalityN@ccus picturatuged on hens and rabbits under laboratory conditions
Hens Rabbits
No. blood meals No. blood meals
Stage No. nymphs Mean = SD % mortality No. nymphs Mean = SD % mortality
| 144 1.20+1.29 7.7 150 1.06 +£0.24 7.3
Il 133 156 +2.13 14.3 139 1.48 +0.52 10.1
Il 114 1.58 + 0.52 3.5 125 1.59 + 0.60 17.6
v 110 1.74 +0.78 11.8 103 1.5+0.65 11.6
\% 97 2.20+0.89 28.9 91 2.34+0.73 25.3
Total 69 - (66.2) 68 - (71.9)
TABLE 1lI

Mean time-lapse for beginning feeding, mean feeding time and postfeed defecation Bligleguia picturatugéed on henand
rabbits,under laboratory conditions

Mean time (min) for Mean feeding time (min) Defecation delay (min)
starting a blood meal Mean + SD Mean + SD
Stage Hens Rabbits Hens Rabbits Hens Rabbits
I 11+0.2 14+09 2.8+3.95 11.7+5.4 2.6+3.78 24+41
I 18+2.2 16+25 9.6 +4.58 218+7.1 5.7 £ 8.03 31+15
1] 12+1.38 15+22 7.8+3.27 14+6.8 23+36 6.3+4.7
\% 1.7+£23 23+3.2 7.8+5.13 18+7.8 4.6+8.28 9.1+5.2
Y, 27+34 1.7+23 8.9+47 227+75 5.4 +4.45 79+47
Female 43+43 1.2+£25 49+2.79 148 +6.1 75+475 49+35

Male 4.7+5.1 15+34 53+31 15774 7.1+462 51+4.1
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cohort fed on hens than those for the cohort fed on rab- The average development time of the cohortMof
bits (Table Ill). Postfeed defecation delay was under Jicturatusfed on hens (196.8 + 15.8 days) and fed on
min in all stages, for both cohorts (Table I1l) with no sigfabbits (189.5 £ 22.9 days) were shorter than the average
nificant (P > 0.05) differences among them. development time of some Mexican Triatominae species,
A partial life table analysis, following the methods ofsuch as 897.5 days for nitidafeeding weekly on mice
Southwood (1978), indicates a net reproductive rate (Rahd maintained at 28 £C and 80 + 5% rh (Galvéo et al.
of 114.7 times per generation under these conditions fb®95), than the development time of 272.3 daydMor
the cohort fed on hens, with an instantaneous daily rpicturatusfeeding on hens to different frequencies on
productive rate (r) of 0.0094 (Table 1V). A net reproduceach nymphal stage and maintained at 25 %XDahd 57 +
tive rate (Ro) of 148.53 times per generation under the48% rh (Gomes & Silva 2001), than the development time
conditions was indicated for the cohort fed on rabbitef 240 days (range 180-336 days)fbrdimidiatusfeed-
with an instantaneous daily reproductive rate (r) of 0.0098g fortnightly on rabbits and maintained at 26.5 Q.5
(Table IV). and 50 + 5% rh (Zeledon et al. 1970a), and than the devel-
opment time of 235.77 daf& M. mazzottifeeding weekly
on rabbits and maintained at 27%2and 70% rh (Malo

_ _TAI_BLE v _ et al. 1993). The average development time in our study
Partial stage specific life table fiteccus picturatus was longer than for other Mexican Triatominae species.
(Notation following Southwood 1978) Novelo Lépez and Martinez-lbarra (2002) recorded an av-
Hens Rabbits erage development time of 185 days (range 148-226 days)
Stage Lx Dx Lx px for M. pallidipennisfed weekly on rabbits and maintained
at 27 + PC and 75 * 5% rh. Gomes and Silva (2001) re-
Egg 200 56 200 50 ported an average development time of 175.5 dayd for
:I igg E %g’g ial, picturatusfed under different feeding frequencies on hens
! 114 4 125 5y ON each nymphal stage and maintained at 25%0afd
v 110 13 103 12 57 £ 10% rh. Martinez-Ibarra and Katthain-Duchateau
\V; 97 28 91 23 (1999) recorded an average development time of 168 days
Adult 69 69 68 68 (range of 131-199 days) ftM. pallidipennisfed weekly

on hens and maintained at 27 9%C2and 60 + 5% rh.

No of females produced by cohort x mean eggs Martinez-lbarra et al. (2001b) reported an average devel-

laid per female

Ro = opment time of 161.7 days (range of 88-325 daysyifor

No of eggs beginning a cohort dimidiatusfed weekly on rabbits and maintained at 27 +
Ro (H) = 114.7 3°C and 65 + 5% rh. Zarate (1983) reported an average
Ro (R) = 148.5 development time of 143.7 days for females and 205.3 for

ales of T. barberifed every 4.2 days on rabbits and
aintained at 22C and 60 + 10% rh.

Egg hatching rates in Triatominapecies also vary.
They are generally above 80% (Zeledén et al. 1970b,
Rabinovich 1972, Zarate 1983, Braga et al. 1998, Cabello &
Lizano 2001, Gomes & Silva 2001), although percentages

DISCUSSION less than 75% have been recorded for most Mexican

The development cycle of a triatomine varies accordriatomines, such &d. mazzotti(58.7%) (Malo et al. 1993),
ing to the species, the environmental conditions and tihé pallidipennis(60%), (Martinez-Ibarra & Katthain-
availability of blood sources (Schofield 1985); many spd2uchateau 1999M. picturatus(65.5%) (Gomes & Silva
cies are also influenced by the kind of these source¥01),T. gerstaecker(65.9%) (Galaviz-Silva et al. 1991)
According to some authors (Juarez 1970, Diotaiuti & DiagndM. dimidiatus(66.7%) (Martinez-lbarra et al. 2001b).
1987, Lima-Gomes et al. 1990, Braga et al. 1998, Guarnerfzgg hatching rates M. picturatusin this study (78.1%
al. 2000a, b) the life cycle of at least 7 Triatominae species the cohort fed on hens and 82.1% in the cohort fed on
(4 Triatomaspp.) were shorter on cohorts reared on maniabbits) reflects the similarity between conditions in the
mals (mice) than on those reared on birds (chicken, pgiatural habitats oM. picturatusand those present in
geons or hens). However, Cabello et al. (1987) reportededoratory conditions.
longer life cycle ofRhodnius neivafed on rabbits than Mortality showed an irregular pattern. The lowest
fed on hens. In the current study, the average develgportality rate was in the molt from third to fourth stage on
ment time of the cohorts . picturatusfed on hens the cohort fed on hens, and from first to second in the
(196.8 + 15.8 days) and fed on rabbits (189.5 + 22.9 dayg)hort fed on rabbits. Meanwhile the highest mortality
were not significantly (P > 0.05) different. These resultwas between the fifth to adult, in both cohorts, similar to
could be expected, based on previous accounts of tie dimidiatus (Zeled6n et al. 1970a)[. infestans
natural association of these species with chicken and hd¢Rsibinovich 1972)T. barberi (Zarate 1983)M. pal-
as much as with rodents on the wild of the same gelidipennis(Martinez-lbarra & Katthain-Duchateau 1999)
graphic area of Mexico (De la Torre et al. 1990, Magall6randT. rubida sonoriangParedes-Gonzalez et al. 2003). In
Gastélum et al. 1998, 2001, Martinez-Ibarra 2000, Martindhe youngest nymphs, mortality appeared to be due mainly
Ibarra et al. 2001a). to an incapacity to feed, since dead bugs were generally

r =log (Ro)/egg-to-egg generation time = 0.0094 (H), 0.0099 (
Lx = nr entering stage x; dx = nr dying in stage x
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without significant intestinal content. In contrast, mortalen rabbits was similar t&. prolixus(Pippin 1970, Zeled6n
ity in the older nymphs occurred mainly during their moltet al. 1977)T. barberi(Zarate et al. 1984M. mazzottii
ing. No significant (P > 0.05) differences were recorded giMalo et al. 1993), anbll. dimidiatus(Martinez-lbarra et
the accumulative mortality rates in both cohorts of thial. 2001b), these four latter considered some of the most
study (H=66.13, R =71.92). These similarity on mortalitimportant vectors of transmission Bf cruzito human
rates among two cohorts of the same species fed on d¢iipulations in Mexico.
ferent blood meal sources was also observed.on  According to Zeledon et al. (1977), triatomines are in
pseudomaculatandT. sordidafed on pigeons and mice intimate contact with their victim at least in the first 5 t010
(Guarneri et al. 2000a, b). Accumulative mortality rates imin after feeding. In consequence, species that defecate
both cohorts of this study were significantly (P < 0.059n that period could be considered potentially effective
higher than for other Mexican Triatominae species, su¢tansmitters ofT. cruzito humans, a3. infestansR.
asT. barberi(Zarate 1983\. mazzotti(Malo et al. 1993), prolixus(Pippin 1970, Zeleddn et al. 1977) and both co-
M. pallidipennig(Martinez-lbarra & Katthain-Duchateau horts ofM. picturatusin this study.
1999),M. dimidiatus(Martinez-Ibarra et al. 2001b). On  The typical development time and high reproductive
average, approximately 75% of I-1V stages, and 50% of kate may reflect how closely the experimental conditions
stage of both cohorts required one and a half mealswere controlled to match the optimal conditions for this
order to molt to the next stages. species. The average net reproduction rate (Ro) for the
Mean time-lapse for beginning feeding was under 8ohort of M. picturatusfed on hens was 114.7, and was
min in most stages of both cohorts, with no significamf 148.5 for the cohort fed on rabbits; this latter result was
(P > 0.05) differences among them, except on adults of thienilar to that foM. pallidipennis(145.4), a related Mexi-
cohort fed on hens. These shorter mean time for begitan Triatominae species, from a nearby geographical area
ning feeding were shorter than thoseNbdimidiatus, T. (Martinez-lbarra & Katthain-Duchateau 1999). The aver-
infestangZeledén et al. 1977), or ev@a prolixus(Pippin  age net reproduction rate (Ro) of each cohort were higher
1970, Zeleddn et al. 1977) considered some of the mdban those calculated far. barberireared under very
important Chagas disease vectors in America (WHO 1994imilar controlled conditions (Ro =89.1) (Zarate 1983), for
and similar toT. barberi(Zarate et al. 1984) consideredT. maculatareared under similar controlled conditions
one of the most important Chagas disease vectors (lRo = 80.5) (Feliciangeli & Rabinovich 1985) and that cal-
Mexico (Salazar-Schettino et al. 1988, Velasco-Castrejd@ulated forT. infestanseared under different controlled
1991, Velasco-Castrejon et al. 1994, Velasco-Castrejon@nditions (Ro = 25) (Rabinovich 1972).
Salazar-Schettino 1996, Guzman-Bracho 2001). Most of the studied parameters showed no signifi-
Mean feeding time was significantly (P < 0.05) longecant (P > 0.05) differences among the cohort fed on hens
on the cohort fed on rabbits than in the cohort fed aand for fed on rabbits, reflecting the possible association
hens. This result was similar to that recorded by Guarnai M. picturatusto mammals as much as to birds in wild
et al. (2000b) and by Sant’Anna et al. (2001) in eigtgcotopes, which could facilitate their colonization of hu-
Triatominae species, where the rate of engorgement mran dwellings in their distribution area. Results on the
pigeons tended to be greater than that obtained for mistudied parameters added to the above facts, lead us to
This fact may be related to intrinsic differences betweearonclude, as suggested by previous field studies
these hosts (a bird and a mammal on each work) possiiyagallon-Gastélum et al. 1998, Martinez-Ibarra et al.
associated with differences in the haemostatic mechanisg@01a), thak. picturatuscould be considered an impor-
of birds and mammals (Lehane 1966). In our experimentEnt potential transmitter @t cruzito human population
using rabbits, interruptions during the meal were longdn those areas of Mexico where it is currently present.
vv.hllch lead us to t_he |death§1j[ feeding on mammals is more ACKNOWLEDGEMENTS
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