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Biological parameters offriatoma brasiliensiand T. pseudomaculathat could influence the epi-
demiological importance of these insects as vectorergbanosoma cruziiere compared. The param-
eters studied were incubation period, interval between hatching or moulting and first feeding, number of
blood meals, development time, mortality, net reproductive rate, instantaneous daily reproductive rate,
time-lapse before starting feeding, duration of feeding, blood ingestion capacity, occurrence of defeca-
tion and blood ingestion velocity. Most aspects of feeding were similar for the two species, although
pseudomaculataad a longer life cycle thah brasiliensisproducing one and two generations per year,
respectively. The two species had similar instantaneous daily rates of population growth.
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Triatoma brasiliensisNeiva, 1911 andl. of T. pseudomaculatavere similarly collected in
pseudomaculat&€orréa & Espinola, 1964 are thethe municipality of Cratels, State of Ceara, Brazil.
most important vectors ofrypanosoma cruz+ Eggs from the collected adults (40 from
causative agent of Chagas disease — in the ahdasiliensis 33 fromT. pseudomaculajawere
caatinga region of Northeastern Brazil. Both speplaced individually in small pots and observed daily
cies occupy a range of domestic, peridomestic, anahtil eclosion. The resulting nymphs were offered
sylvatic ecotopes, witfi. brasiliensisoften asso- a daily feed on an anaesthetized mouse. Those that
ciated with small rodents amongst rocky outcropstarted feeding were allowed to engorge; those that
and T. pseudomaculatanore usually associated did not start to feed within 30 min were left until
with birdnests and hollow trees (Forattini et althe following day. Once bugs had taken a first blood
1981). Application of residual insecticides cammeal, they were then offered a weekly feed. This
eliminate domestic colonies of both species, buegime (maintained at 24 + 2°C; 56 + 6% rh) al-
houses can then be reinvaded from the silvatic atawed us to establish the incubation period, the
peridomestic habitats. Our aim in this study, wamterval between hatching or moulting and the first
to compare the two species in terms of various faéeeding, the number of blood meals required by
tors that could influence their epidemiological im-each instar, the development time, the net repro-
portance as domestic vectorslotcruzi ductive rate (Ro) and the instantaneous daily re-

MATERIALS AND METHODS productive rate (r). In the case of 4th and '5th instar
) o nymphs and adults, we also noted the time-lapse

Specimens off. brasiliensiswere collected pefore starting feeding, the duration of feeding and
from peridomestic habitats in the municipality oftiming of defecation.

Simplicio Mendes, State of Piaui, and specimens To determine bloodmeal intake, we used 30
bugs of each instar, weighed before and immedi-
ately after feeding. The blood meal intake ratios
were calculated in relation to the body weight of
each insect using the formula (R = (Wf — Wi)/Wi),
This work was supported by CNPq, Centro de Pesquisgghere W is the weight after feeding (mg) and Wi
René Rachou-Fiocruz and benefited from additional sugs the weight before feeding. Blood ingestion ve-
Eg” throughd.the E(t:r'l‘ATF”et‘,"’fgké 31.205 3115, E.mai]0CILY Was calculated by the formula (V = Wb/T),
rodorgisg)?;gqlr?%ggru;.rbr X ¥ 99791290, -=mal here Wb is the ingested blood weight (mg) and
Received 6 July 1999 Tis the interval time (mlnutes_) between the begin-
Accepted 26 November 1999 ning and the end of the feeding process.
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RESULTS under these conditions. The instantaneous daily

Population developmeniThe mean number of reproductive rater] was 0.010 foiT. brasiliensis
eggs laid per female was 264 (range 37-385) for @1d 0.009 fofl. pseudomaculatgTable IX).
pseudomaculatand 142 (range 33-269) fdr Feedmg and defeca}nqnvlost aspects offeed—
brasiliensis Egg viability was high for both spe- N9 behaviour were similar for the two species
cies, with 100% successful eclosion i (Tables II-Viil) although nymphal instars gt
pseudomaculatand 92.5% ifT. brasiliensis Egg brasiliensistended to be more aggressive than the
development was faster Th pseudomaculattnan ~ @dults in taking bloodmeals. No differences were
in T. brasiliensis but the duration of instar | to in- @pparent in time taken to initiate feeding, nor in
star Il was the similar for both species. Nymphalhe duration of feeding which increased by instar
development during the subsequent instars wdid both species. Some insects fed for more than 2
longer inT. pseudomaculatdian inT. brasiliensis  hr (Table V).T. brasiliensignstars |, Il and V had
resulting in an egg-to-adult life cycle of 212 + 21more blood ingestion capacity thaifl.
days for the former, and 160 + 14 days for the lattd¥seudomaculataNevertheless, no difference was
(Table 1). A partial life table analysis, following observed for instars Il and IV (Table VII). All
Southwood (1978), indicates a net reproductive ratgrasiliensisinstars were faster in obtaining blood
(Ro) of 53.2 times per generation forbrasiliensis meal from the host, except for the instar | (p=0.39)
and 120 times per generation Topseudomaculata (Table VIII).

TABLE |

Life cycle of Triatoma brasiliensisnd Triatoma pseudomaculag@ays) under laboratory conditions
(24 +2°C; 56 + 6 rh)

Instar T. brasiliensis T. pseudomaculata
Min. Max. Mean + SD. Min. Max. Mean £+ SD pvalue
Egg - | 23 27 25+1 17 22 19+1 0.00
=1 15 45 237 15 49 25+8 0.37
=1l 14 48 24 +5 24 42 33+5 0.00
i —-1v 14 35 23+5 35 64 48+ 7 0.00
V-V 18 41 27%5 19 82 52+15 0.00
V — Adult 33 64 44 + 8 36 124 55+17 0.00
Total 117 260 160 + 14 146 383 212 +21 0.00
TABLE Il
Interval between hatching or moulting and the first feeding (days)
Instar Triatoma brasiliensis Triatoma pseudomaculata
Min. Max. Median Min. Max. Median p value
| 2 12 4 1 6 3 0.00
Il 0 17 4 1 5 2 0.00
1 0 12 2 1 9 3 0.54
vV 1 20 2 3 9 5 0.03
\% 0 14 3 3 31 10 0.00
Adult 1 23 6 5 35 25 0.00
TABLE Il
Number of blood meals dfriatoma brasiliensiand Triatoma pseudomaculatsymphal instars
Instar T. brasiliensis T. pseudomaculata
Min. Max. Median Min. Max. Median p value
| 1 5 3 1 6 3 0.34
Il 1 4 2 2 6 4 0.00
1l 1 3 2 3 6 5 0.00
\Y 1 3 2 1 6 4 0.00
\Y 1 4 2 1 3 2 0.44
Total 1 5 2 1 6 3 0.00




Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 95(2), Mar./Apr. 2000 153

TABLE IV

Time-lapse before starting feeding (min:sec) according to the instéridoma brasiliensignd
Triatoma pseudomaculata

Instar T. brasiliensis T. pseudomaculata
Min. Max. Average + s.d. Min. Max. Average = s.d. p value
| 00:00 11:28 03:45 £ 03:15 00:18 24:00 03:41 £ 03:56 0.90
1l 00:05 12:54 02:54 £ 02:57 00:05 20:20 03:51 £ 03:47 0.05
1 00:12 11:59 03:34 £ 03:05 00:10 27:00 04:43 £ 05:14 0.06
\Y) 00:13 15:20 03:30 £ 03:42 00:42 29:06 06:18 + 05:08 0.00
\Y, 00:20 13:11 03:59 + 03:36 00:00 12:50 04:20 £ 03:30 0.60
Adult 01:10 12:59 06:09 £ 03:21 00:19 14:00 05:28 £ 03:54 0.41
TABLE V
Time of feeding (hr:min:sec) according to the instarTivatoma brasiliensi@ndTriatoma pseudomaculata
Instar T. brasiliensis T. pseudomaculata
Min. Max. Average + s.d. Min. Max. Average + s.d. p value
| 01:55 01:20:51 23:25 £ 16:45 01:49 02:09:47 18:17 + 15:55 0.05
Il 01:50 01:31:57 22:11+£17:39 03:19 01:10:38 19:49 + 11:55 0.30
| 03:08 03:10:40 29:19 £ 28:40 01:20 01:18:36 23:37 £14:20 0.13
1\ 03:36 02:52:37 32:16 £ 29:22 02:12 01:08:28 29:18 £ 15:47 0.44
\% 03:37 02:09:40 42:00 £ 28:37 03:22 02:09:32 50:33 + 26:48 0.10
Adult 08:49 01:26:47 28:40 £ 19:04 04:03 00:58:35 27:25 £ 12:52 0.74
TABLE VI TABLE IX
Occurrence of defecation during and immediately after ~ Partial instar specific life table fdiriatoma
feeding of IV, V instars and adults fiatoma brasiliensis(T.b) andTriatoma pseudomaculatd.p.)
brasiliensisandTriatoma pseudomaculata (notation follows Southwood 1978)
Instar T. brasiliensis T. pseudomaculatap value T. brasiliensis T. pseudomaculata
v 50% 75% 0.00 Instar Ix dx Ix dx
V 66% 86% 0.00 Egg 40 3 33 0
Adult 56% 50% 0.47 | 37 1 33 0
Il 36 2 33 1
TABLE VI 11 34 0 32 1
B_Iood ingestip_n ca_pacity _of the nymphal instars of v :;j 8 S’ﬁ 2
Triatoma brasiliensisndTriatoma pseudomaculata Adult 34 34 30 30
Instar T. brasiliensis T. pseudomaculatgp value number of females produced
| 5.16 4.07 0.00 by cohort x mean eggs
Il 3.57 3.04 0.00 _laid per female _
I 4.06 3732 000 RoO= number of eggs =53BH) and 120.0T.p.)
\% 4.92 4.42 0.00 beginning cohort
\% 5.35 4.32 0.00

r = log(Ro)/egg-to-egg generation time = 0.010 (
brasiliensig and 0.009T. pseudomacula}alx: number
entering instar x; dx: number dying in instar x.

TABLE VIl
Blood ingestion velocity (mg/min) ofriatoma

brasiliensisandTriatoma pseudomaculataymphal Defecation during and immediately after feed-
instars in contact with anaesthetized mouse ing occurred in 75%, 86% and 56% of instars IV,
Instar T. brasiliensis  T. pseudomaculatap value Vv and adults ofT. pseudomaculataFor T.

| 032+014 037 +0.18 039 brasiliensisthe results were 50%, 66% and 50%,
Il 1.04+0.71 0.36 + 0.19 0.00 respectively (Table VI). Statistical analysis revealed
m 1.90 £ 1.02 0.98 + 0.49 0.00 thatT. pseudomaculatmstars IV and V released
v 4.25+2.01 1.43+0.61 0.00 feces more frequently than brasiliensisnstars.

\Y 6.33+3.19 277 +1.45 0.00 No difference was observed for adults.
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DISCUSSION The blood ingestion velocity (mg/min) was the
Epidemiological studies indicate that Sa&me for instar | of both species, but for the subse-

pseudomaculatis less efficient thai. brasiliensis dU€nt nymphal instars it was faster
as a vector of. cruzi Where both species c)Ccur'bra5|l|en5|s suggesting that brasiliensiss more

T. brasiliensistends to predominate in domesticEfficient thanT. pseudomaculatén obtaining a
habitats, withT. pseudomaculataore usually blood meal. This was reflected in the different de-

encountered in peridomestic habitats such & lopment rates of the two speci&sbrasiliensis
chicken coops (Alencar 1987). However, high levdeveloped faster from egg to adult (160 + 14 days)
els of intradomiciliary colonization byr. thanT. pseudomaculat@12 + 21 days), suggest-
pseudomaculathave been observed in the muing that the former would be likely to complete
nicipality of Sobral, Ceara (Souza et al. 1999), afWo generations per year, while the latter would be
though a survey of 103 houses infested with thi§Ss likely to do so. There were no differences in
species, showed only two people to be seropo§99 viability, although the incubation period was
tive for T. cruziinfection — indicating a virtual ab- faster inT. pseudomaculatdror both species the
sence of vector-borne transmission (Frota et dfluration from instar | to Il was similar, but subse-
1999). This contrasts with similar studies of areaguent development was slower fof.
infested primarily witHT. brasiliensisfor example PseudomaculateSimilar results of egg-incubation
in the municipality of Independéncia, Ceara, whertor T. pseudomaculataere observed by Goncalves

studies by our group show a human seroprevalengk al- (1997), but for the subsequent instars, our
of 5.7% infection withT. cruzi (Diotaiuti et al. results showed a faster life cycle than that observed

1998). by these authors. Several factors may influence

T. brasiliensigends to be an aggressive feedethese differences, including the length of time
in the field, sometimes attacking people even dudapted to the laboratory, since our observations
ing the day. Under our experimental conditiongvere made on the offspring of field-collected in-
however, the aggressiveness of both species wegcCts. In addition, our insects were fed on mouse,
similar. Both species tended to feed for long periwhile those of Gongalves et al. (1997) were fed on
ods if undisturbed, with some bugs feeding fobird (Columba livig. Diotaiuti and Dias (1987)
more than 2 h. However, we noted that demonstrated thaRhodnius neglectuted on
pseudomaculatavas readily disturbed from feed- mouse had a shorter development period compared
ing by even slight movements of the mouseto those fed on bird. Although pseudomaculata
whereasT. brasiliensiscontinued to feed even seems associated with birds in its natural ecotopes
when the mouse made several unconscious movgorattini et al. 1981), its developmental time seems
ments. Both species defecated frequently whilt® be faster when feeding on mouse. The interval
feeding, andl. pseudomaculatimstars IV and V between hatching or moulting and the first subse-
defecated more often than the same instafk of quent feed was shorter for brasiliensis and in
brasiliensis No such difference was observed foilgeneral, the number of blood meals before moult-
adults. Although the transmissionTofcruziis cru-  ing was higher folf. pseudomaculatahich some-
cially dependent on the releasing of feces over thmes required up to six bloodmeals. For both spe-
host, the factors involved are complex. Trumpeties, even instar | required more than one feed be-
and Gorla (1991) reported thatTninfestanglef- fore moulting, whereas published studies gener-
ecation depends on the quantity of blood ingestally show that only a single meal is taken by 1st
and on the starvation period. Diotaiuti et al. (1995)nstars of other species such Bs prolixus
showed forT. infestansandT. sordidathe occur- (Rabinovich et al. 1979Ranstrongylus megistus
rence of defecation during and/or immediately afT. infestansand T. sordida (Perlowagora-
ter feeding in 90% and 86% of the insects, respeSzumlewics 1975).
tively, compared with our observations of 50% in  There were considerable differences in fecun-
T. brasiliensisand 75% inT. pseudomaculata dity between the two species, resulting in marked
Nevertheless, we suspect that the ready disturbardi¢ferences in the net reproductive rates of 53.3
of T. pseudomaculatould influence its likelihood for T. brasiliensisand 120 foil. pseudomaculata
of completing a feed and defecating on its hosBecause of converse differences in the generation
During its development]. brasiliensisalso in- time however, the instantaneous daily rates of popu-
gested more blood thdnpseudomaculatavhich, lation growth were similar, at 0.010 fdr.
in nature, could increase its likelihood of takingorasiliensisand 0.009 forT. pseudomaculata
an infective blood meal since there seems to beThese rates are similar to those calculatedTfor
positive correlation between blood ingestion cainfestansandR. prolixus(Rabinovich 1972a,b,
pacity and the subsequent infection rat@bgruzi - 1974) under broadly similar laboratory conditions.
(Minter et al. 1978, Mello & Chiarini 1980). However the different rates would appear to re-
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flect different environmental adaptations of the two  infecgéo peldrypanosoma cruzRev Bras Biol 40
species, in the sense that the greater innate fecun- 327-334. _
dity of T. pseudomaculataay indicate that in na- Minter DM, Minter-Goedibloed E, Marshall TFC 1978.

; ; ; Comparative xenodiagnosis with three triatomine
tslijrﬁlil\t/;]ay be exposed to higher risk to nymphal species of different hosts with natural and experi-

mental chronic infections witlirypanosoma cruzi
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