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Resistance to Starvation of Triatoma rubrofasciata
(De Geer, 1773) under Laboratory Conditions
(Hemiptera: Reduviidae: Triatominae)
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The present work aims at learning the period of resistance to starvation (molting/de@tigtoma
rubrofasciatan different stages of development and the respective loss of weight until death. Eggs of
specimens from the greater area of the city of S&o Luis in the State of Maranhao, Brazil, yielded approxi-
mately 300 nymphs. These nymphs were placed in labelled Borrel glasses, in which they were weekly fe
on rats(Rattus norvegicusyntil reachingthe stage to be observed. The experiments were conducted in
a climatic chamber regulated at 29.° C, 7@% relative humidity and 12 hr photoperiod. The resistance
to starvation increased according to the stage of development, except for adult bugs, whose results were
similar to the 3rd stage nymphs. In all these development stages there was an abrupt loss of weight in the
first week, followed by a gradual loss until death. Comparing this work with those of other authors, it
was observed that rubrofasciatas among the less resistant triatomine species.
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Triatoma rubrofasciatdDe Geer, 1773)cos- places (Zeledén 1974). It is frequently associated
mopolitan species distributed geographically beto rodents, and naturally infected Tiypanosoma
tween the tropics of Cancer and Capricorn, is mosbnorrhini,which is not pathogenic to man (Deane
commonly found in Asia, Oceania, Africa and1947).

Central America. In South America, its distribu-  The natural infection of. rubrofasciataby

tion is restricted to Venezuela, French Guyand;rypanosoma cruzivas detected by Dias and
Brazil and Argentina (Dias & Seabra 1943, LentNeves (1943), Lucena and Marques (1955), Costa
& Wygodzinsky 1979). In Brazil, its presence wag1955) apud Fuentes et §1.971), Sherlock and
detected in all the major harbors [Bahia, Rio d&erafim (1974), Brasil and Silva (1983), and Leal
Janeiro, Santos (SP) and Maranhéo], but only et al (1965) apud Brasil (1986). However, in spite
Pernambuco has the species established itseff being a domiciliated species, it has no epide-
(Lucena 1959). Fuentes et @l971) disclosed the miological importance except in the seashore zone
presence of this species adapted in domiciles ilPernambuco forest, where it seems adapted as a
Sao Cristévao district (RJ), a fact confirmed bynatural vector off. cruzi (Fuentes et al. 1971).

the presence of eggs and young forms in the resi- Recently, the Fundacdo Nacional de Saude
dences examined. In the same way, Brasil and Sil{BNS) from Brazil has blamel rubrofasciataa
(1983) obtained the same results in the Island gpecies that is moving towards the countryside
Sao Luis (MA). along with the rodents. Until then, this triatomine

T. rubrofasciatais totally domiciliated, with was restricted to harbor areas from the State of
urban characteristics intimately related to socioMaranhagpersonal communication). This behav-
economic factors of many capitals and seashorer has been worrying the authorities, since it will
enable the contact with cruzireservoirs, increas-
ing the chances @t rubrofasciatasinfection and,
consequent transmission
, The lack of information on this species may be
lgg"%’g*&?%;‘#;ggned by BIRD/FNS/FIOCRUZ Con'justri:‘ied by Ithe fact thlath it did not repre;sent a rishk
+ . : , 1o the population until then. However, facts as the
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One of the aspects of the biological triatominemal was kept immobile in a nylon net bag with a
behaviour that deserves to be observed is the mund hole on the dorsal region, which was shaved
sistance to starvation, enabling them to stand lorfgr placing the Borrel glasses. For the nymphs at
periods of food deprivation. This facilitates the4th and 5th stages, the animal was also kept im-
passive transportation, mostly in the young formsnobile in a nylon net bag and left inside a glass
colonizing new habitats, the appearance of neeontainer closed with a nylon net. The container
spots of Chagas disease (Pellegrino 1952) and thas darkened with a black carton around it in or-
maintenance of infestations in domicile and otheder not to disturb feeding insects. The blood meal
temporarily abandoned dwellings (Feliciangeli etvas offered weekly during the required time for
al. 1980). the bugs to reach repletion.

The objetive of this study is to learn about the The initial weight corresponded to the day the
capacity of resistance to starvation ®f ecdysis occurred. For the 1st, 2nd and 3rd stages
rubrofasciatain the period between ecdises andhree weekly weighings were made to observe the
death in its different stages of development, corgradual loss of weight until death. For nymphs on
tributing to the comprehension of its behaviour andth and 5th stages and adults the weighings were
to the planning of control actions. made twice a week, since it was not possible to

MATERIALS AND METHODS observe differences in their weight by weighing
o ] ) them three times a week.
The study was initiated with eggs obtained from  puring experiments the insects were kept in a

T. rubrofasciataspecies, natural from the urbanclimatic chamber at 29+1°C, 70+10% RH and 12
area of S&o Luis, State of Maranh&o, Brazil. hr photoperiod.

Right after eclosion the nymphs were placed
in Borrel glasses, which were identified and closed RESULTS
with nylon nets containing in its interior two pieces . . .
of filter-paper: one at the bottom and another folded c-cr)?ggen(l:esr\:\(/)imstrt\r;astt;hee ﬁsésets;%e r':g:ﬁagfgemt
several times to enlarge the surface of contact a 9 p » Excep
eliminate the excess of humidity. This process w or the adult bugs that presented resistance similar

epeated s he ecdysis of diferent siages had e 10 202 ol I s e s 1 e
curred, until the nymphs reached the stage est ge.
0

lished to start the starvation. Fifty specimens
each stage were observed.

The feeding was taken from ratR4ttu
norvegicusfrom the breed Wistar) in two ways:
for the nymphs of 1st, 2nd and 3rd stages, the a

e 2nd stage and the longest in the 5th stage.
The loss of weight presented on Table Il was
s gradual according to the stage of development,
being the smallest registered for the 1st stage
Aymphs and the largest for the adults.

TABLE |
Resistance to starvation (in days)Tofatoma rubrofasciata

Evolutive N Amplitude Standard
stage Minimum Maximum Mean deviation
1st instar 50 17 24 21.64 1.95
2nd instar 50 7 53 24.12 10.08
3rd instar 50 28 63 46.80 10.64
4th instar 50 39 112 77.90 17.77
5th instar 50 35 172 101.58 24.09
Adults 50 25 67 51.44 9.19

TABLE Il

Loss of weight (mg) during the starvationTafatoma rubrofasciata

Evolutive N Amplitude Standard
stage Minimum Maximum Mean deviation
1st instar 50 0.4 0.74 0.58 0.11
2nd instar 50 1.0 3.89 2.03 0.65
3rd instar 50 4.4 7.80 5.38 1.01
4th instar 50 10.0 30.14 15.97 4.40
5th instar 50 31.0 73.12 44.16 9.20

Adults 50 63.0 173.42 103.63 31.69
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The association between mortality occurrence DISCUSSION
and loss of weight observed for the different stages  Studies made with other species of triatomines
of development are presented in the Figure. Thehowed that the difference in conditions (tempera-
largest percentage of mortality and the respectigire, humidity and food source) makes it difficult
periods of days registered for the 1st, 2nd, 3rd, 448 compare results (Jurberg & Costa 1989).
and 5th stages and adults were 46% (20th-22nd The resistance to starvation from ecdysis until
day); 60% (14th-25th day); 28% (35th-42nd day)geath obtained by various authors (Table II), com-
50% (63rd-84th day); 54% (95th-116th day) angared with the present work, demonstrated That
78% (42nd-63rd day), respectively. rubrofasciatawas more resistant tha®hodnius

In all developmental stages there was an abrupgglectugLent 1954) in all stages th@avernicola
loss of weight in the first week followed by ajenti (Barrett & Arias, 1985) in 1st, 3rd, 4th, 5th
gradual loss until death. However, oscillations Igtages and adult bugs and thaatoma brasiliensis
determined days of the weight loss period wergNeiva, 1911) in 3rd, 4th and 5th stages. In the latter
observed in nymphs of the 2nd to the 5th stage afife results among the adult bugs were similar for
adult bugs, with exception of the 1st stage nymphghe males, which were more resistant than the fe-
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TABLE Il 8

Comparative results of starvation (in days) of different species a

Nymphs Adults Temp. Umid. Blood 3

Species source Authors =

1st 2nd 3rd 4th 5th  Males Females °C % §

C. lenti 15.50 33.50 40.26 71.55 75.64 41.76 44.82 28 90 mice Costa & Jurberg 1989 :

D. maximus 58.00 85.00 115.00 103.00 124.00 80.00 78.00 28 65 mice Costa et al. 1987 E

D. maximus 67.00 74.00 89.00 82.00 83.00 59.00 52.00 28 65 pigeon Costa et al. 1987 =y

R. neglectus 13.00 22.00 30.50 41.00 66.50 51.50 57.50 26 75 * Costa et al. 1967 %

R. prolixus 44.64 91.00 164.90 161.60 114.75 * * ambient * bird Feliciangeli 1980 3

T. brasiliensis 33.30 44.23 40.28 48.00 58.46 52.33 42.63 30 70-80 mice Costa & Perondini 1973 5

T. brasiliensis brasiliensis 35.82 40.04 50.50 67.97 * * * 29.1 71.81 mice Costa & Marchon-Silva 1996 .

T. brasiliensis macromelasoma38.39 42.44 60.84 76.77 * * * 29.1 71.81 mice Costa & Marchon-Silva 1996 X

T. brasiliensis melanica 38.79 39.86 62.37 80.57 * * * 29.1 71.81 mice Costa & Marchon-Silva 1996 %

T. brasiliensig?) 43.32 50.13 56.69 68.00 * * * 29.1 71.81 mice Costa & Marchon-Silva 1996 O

T. dimidiata 29.90 32.90 80.90 79.80 118.80 73.30 73.00 ambient * chicken  Zeleddn et al. 1970 =

T. infestans 60.20 49.40 * 86.30 76.40 * * ambient * chicken  Perlowagora-Szwumlewicz 1968

T. lecticularia 45.84 61.00 88.74 123.47 162.30 88.94 83.66 * * pigeon Jurberg & Costa 1989 A
T. rubrofasciata 21.64 24.12 46.80 77.90 101.58 51.44 29 70 mice Cortéz & Gongalves (this pap@r)

T. sordida 46.70 72.20 118.00 176.70 217.80 54.90 63.90 25 60-70 mice Juarez & Silva 1982 e

T. sordida 22.30 33.60 54.80 76.70 108.00 38.30 40.70 30 60-70 mice Juarez & Silva 1982 2

T. vitticeps 37.00 91.00 136.00 177.00 180.00 63.00 58.00 ambient * mice Gongalves et al. 1989 £

T. vitticeps 67.00 81.60 122.00 108.10 112.90 73.60 61.50 25 70 chicken  Silva 1985 @

T. vitticeps 40.80 54.90 66.30 76.40 80.20 45.40 45.10 30 70 chicken  Silva 1985

*

: without informationC: Cavernicola; D: Dipetalogaster; R: Rhodnius; T: Triatoma
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males. The same occurred with adult3rdtoma  Brasil RP, Silva AR da 1983. Triatomine vectorJigf-

sordida (Stal, 1859) andtriatoma vitticepg(Stal, panosoma cruzike trypanosomes in urban areas of
1859) at the temperature of 30°C. Séo Luiz, Maranhéo, Brasirans R Soc Trop Med
Hyg 77 568.

Regardingr. rubrofasciatat was observed that

the weight reduction in all stages were generallgO e icionaisat ; ;
gradual, but that in 2nd, 4th and 5th stages, and in a0 jejum e aspectos nutriciona ernicola lent

| ’d in 1st ’3 d and in adult b ! Barrett & Arias, 1985 (Hemiptera, Reduviidae,
a lower degree In 1si, 5rd and In adult bugs, an  Trjatominae) Mem Inst Oswaldo Cruz 8429-137.

abrupt loss of vv_eight occured in the 1st week soQfosta JM, Marchon-Silva V 1996. Studies on the star-
after the ecdysis, phenomenon that was also ob- vation period of different melanic forms Bfiatoma

served inT. brasiliensisby Costa and Perondini brasiliensisNeiva, 1911 (Hemiptera, Reduviidae,

(1973). Triatominae).Mem Inst Oswaldo Cruz QBuppl):
In certain days of the experiment, it was ob- 144 N o

served that the weight loss for the nymphs frorfrosta MJ, Perondini ALP 1973. Resisténciddatoma

2nd to 5th stage and adult bugs increased in the tz)(r)a;siéii?sisao jejumRev Saude Pulsao Pauld:

average weight, probably related to the individual "\ je A costa JO, Freitas MG 1967. Alguns
weight of each specimen that reached these intef- aspectos da biologia dRhodnius neglectukent,

vals, altering in such way the medium weight of 1954 (Hemiptera, Triatominae) em condigdes de
the sample. This observation may be justified by |aporatério 1l - Resisténcia ao jejurArg Esc Vet
the comments of Jurberg and Costa (1989) who x|x: 147-155.

observed a great variation of weight in a same stageosta JM, Jurberg J, Almeida JR 1987. Estudos
These facts can be confirmed by the results ob- biondmicos deDipetalogaster maximugUhler,
tained in the present work for the 1st stage nymphs, 1894) (Hemiptera, Triatominae). Il Influéncia da
not being observed any increasing or weight varia- dieta sobre o ciclo bioldgico e resisténcia ao jejum.
tion, once they initiated starvation with egg’s stor- _Mem Inst Oswaldo Cruz 8211-118. N
age only, which determined their survival time. Deane MP 1947. Ocorréncia tiypanosoma conorrhini

- : em “barbeiros” e em rato na cidade de Belém, Para,
The effectiveness of control campagnes against e seu cultivo em meio de NNNRev Serv Espec

these vectors (_:ould_ be affected by their resistance gude Pablica:1433-448,
to starvation, since it enables the bugs to remain fflas JCP 1965. Observages sobre o comportamento de
their shelters, free from the insecticide and some- triatomineos brasileiros frente ao jejum, em
times from its residual effect, increasing the chances laboratoério.Rev Bras Malariol D Trop 1755-63.
for a possible recolonization by remaining individu-Dias E, Neves O 1943. Determinag&o da infec¢éo natu-
als (Dias 1965, Perlowagora-Szumlewicz 1969).  ral porSchizotrypanunem Triatoma rubrofasciata
The cannibalism, behavior observed among the 28 %%tf%% ge Pernambuddem Inst Oswaldo Cruz
triatomines (Zeledon 1983), occurred in the present. > ~oo% R
work when nymphs of 2nd and 3rd stage fed oﬁ'as E, Seabra CAC 1943. S6brelnypanosoma
4th and 5th stage nymphs and on adult insects. In cqnorrhlnl, hemopgrasno do rato transm!tldo pelo
9 - Triatoma rubrofasciataPresenca do vector infectado
the latter, cannibalism occurred in the end of the ; cigade do Rio de Janeitdem Inst Oswaldo Cruz
molting, when the cuticle was not totally hardened  39: 301-329.
and the insect presented low mobility. In their natugeliciangeli D, Rabinovich J, Fernandez E 1980.
ral habitat, and under adverse conditions, this be- Resistencia al ayuno en triatominos (Hemiptera,
havior should contribute to the survival of younger Reduviidae) VenezolanosRhodnius prolixustal.
nymphs, making possible the maintenance of the Rev Inst Med Trop Sdo Paulo:Z3-61. 3
natural infection byf. cruzi(Schaub 1988). FuenAtes FB,.Coura JR, Ferre!ra LF 1971. Observacbes
The fact thaT. rubrofasciatds among the spe- sObre oTriatoma rubrofasciatdDe Geer, 1773) no
cies that present lower resistance to starvation bring €tado da GuanabaRev Soc Bras Med Trop4/-

good perspectives to the success of controllingom;élves TCM, Victério VMN, Jurberg J, Cunha V

works. 1989. Biologia doTriatoma vitticeps(Stal, 1859)
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