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Resistance to Starvation of Rhodnius neivai Lent, 1953
(Hemiptera: Reduviidae: Triatominae) under
Experimental Conditions
Daniel R Cabello

Departamento de Biologia, Facultad de Ciencias, Universidad de Los Andes, Mérida, 5101 Venezuela

The period of resistance to starvation and the loss of weight until ded®hadnius neivain all

stages of development were studied. Work was based on experiments conducted under controlled laba
ratory conditions. One hundred specimens of each nymphal instar were observed: 50 were fed on chicker

and 50 on rabbit. Adult females and males were kept together and fed on each host. All bugs were
weighed weekly until death. Laid eggs were collected weekly and observed during five weeks to obtain
hatchability. Resistance to starvation was similar with both hosts and increased with the evolutionary
stage, excepting the 5th nymphal instar and adults. With both hosts, loss of weight was abrupt in the first
week and steady in the following weeks. In adults, on the first weeks after eating, there was little or no
mortality, after which mortality increased rapidly with the starving time. Reproductive output was higher
in the bugs fed on rabbiR. neivaiis among the least resistant triatomine species.
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Rhodnius neivalLent, 1953 has a restrictedal. 1980) and changes population age structure,
geographic distribution, limited to arid areas inwhich should be considered to apply control ac-
center western Venezuela (Machado-Allison &ions (Rabinovich 1972).

Ramirez-Pérez 1967) and northeastern Colombia Lent and Wygodzinsky (1979) indicated that
(Lent & Wygodzinsky 1979), usually in humannymphal instars tolerate starving longer periods
dwelling (Lent & Jurberg 1969). Carcavallo et althan adults. However, as adults disperse easier than
(1976) collected this species from the palninstars, can partially compensate this lower resis-
Copernicia tectorunafter intensive sampling in tance and are relatively abundant (Feliciangelli et
central Venezuela. al. 1980).

R. neivaiis partially domiciliated (Zeledén Up to the presenR. neivaihas not been con-
1983) being sylvatic, it has started the adaptaticsidered a risk to human health. Nevertheless, the
process to human domicile facilitated by the soMinisterio de Salud from Venezuela has recently
cioeconomic factors existing in many Latin Ameri-reported an outbreak of Chagas disease in some
can countries. Actually, some small groups, includareas from central states where it is one of the most
ing nymphs and adults, are found in houses.  abundant triatomine species. Therefore some as-

In triatomines, resistance to starvation is opects of its behavior, as resistance to fast, should
epidemiological importance and affects populatioe studied.
survival, since it determines capacity to stand long The objective of this study is to learn about the
periods of food deprivation (Pellegrino 1952).resistance capacity to starvationRufneivaj fed
Resistance allows insects to get refugee in de@ptwo different hosts, in the period between molt-
holes on houses walls, for time enough to escajeg and death in its nymphal and adult stages, and
from residual insecticides (Dias 1965, Viera 1990)o0 analyze the differences in chicken or rabbit blood
Besides, it helps to keep environmental infestatioutilization for survival and reproduction, contrib-
in habitats temporarily abandoned (Feliciangelli etiting to the comprehension of its behavior and the

planning of control actions.

MATERIALS AND METHODS

The insects used in this study derived from a
This work was partially supported by the Consejo déaboratory colony founded by 50 couples reared in
Desarrollo Cientifico y Humanistico from de Uni- the Instituto “Herman Lent”, Facultad de Ciencias,
versidad de Los Andes, Mérida, Venezuela. Universidad de Los Andes, Mérida, Venezuela,
Fax: +58-74-401286. E-mail: cabellod@ciens.ula.ve \yhere they have been kept during ten years after
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During experiments, triatomines were kept in TABLE |
a climatic chamber at 28+2°C, 75+10% RH and Resistance to starvation (days)Rifodnius neivai
12 h photoperiod. Just after hatching, nymphs were
placed in 3,785 | broad mouth jars, covered witf?€VeloP-
nylon mesh and provided with vertically placednental ~Fedon - Fedon
strips of paper folded several times to enlarge tH&29¢ chicken rabbit  chicken rabbit
surface of contact and give the insects restingstinstar 25-51 19-48 41.9+10.7 37.6+ 8.4
places. 2nd instar 61-99 58-96 84.6+15.7 79.4+13.8

This process was repeated when insects molt@¢d instar 105-159 93-139142.3+17.6 124.9+18%
to next stage and started the starvation. One huffh instar 113-166 102-14449.7+21.8 131.6+17%2
dred specimens of each nymphal instar were ofth instar  39-142  41-127 106.3+19.5 99.1+20.1
served: 50 were fed on chicken and 50 on rabbiddults
Blood meal was offered twice a week until insectsFemales 52-128 22-119 86.5+19.8 83.9+24.7
got replete, using animals placed on a wooden boxMales ~ 65-109 43-105 84.3+16.6 79.5+21.4
with holes at the bottom, through which the togsp = standard Deviation; n = 50 individuals for each
jars could be inserted (GoOmez-Nufiez & Fernandedstar, sex and host; significant differenceR<0.05)
1963). Bugs climbed to the top and fed through
nylon mesh. i )

Initial weight was taken the day of molting. The ~ With both hosts, loss of weight was gradual,
three first instars were weighed three times a wedl€cording to the stage of development; the small-
to register gradual weight loss until death. In th€st was observed in the 1st instar and the greatest
4th and 5th nymphal stages, the weighing was takéh the adults (Table 1I). A positive correlation
at four-days intervals because of their lower weigHf'<=0.79;1=2.03; P<0.05 in the insects fed on
losses. chicken and #0.85;t=2.17;P<0.05 in those fed

Fifty females and 50 males were kept togethe?n rabbit) was registered between the starvation
and fed on each host. These adults were fed unfiime and the loss of weight. In any instar, there
repletion, three weeks after ecdysis, this time waere no significant differences in loss of weight
waited to avoid autogeny (Patterson 1979); aftd¥etween nymphs fed on chicken or rabiitl(64
that bugs were weighed weekly until death. Egg all instars;P>0.05). In all instars there was a
were collected weekly, computed and maintainegharp weight loss in the first week followed by a
during five weeks; then number of 1st instapteady loss until death. However some fluctuations

nymphs alive was counted to obtain egg-hatchabil? the amount of weight loss were registered in the
ity. 2nd nymphal instar and adult insects. Females lost
The Wilcoxon matched-pairs signed-ranks testlightly more weight than males, but differences
(Siegel 1956) was used to compare resistance Wgre not significant z=1.46;P>0.05).
starvation, loss of weight and reproductive char- In female adults, on the first eight (fed on rab-
acteristics between hosts. Besides, the Spearm@# to ten (fed on chicken) weeks after eating there
rank correlation coefficient (Siegel 1956) was use#as little or no mortality, after that mortality in-
to evaluate each group in relation to the correl&reased rapidly with the starving time (Fig. 1).
tion between the time of experiment and the loss

Range Mean+SD

of weight. The significance level considered was TABLE Il
0.05. Loss of weight (mg) during starvation of
RESULTS Rhodnius neivai
Resistance to starvation was similar with bothDeVGlOp' Range Mean+SD
hosts, although 3rd and 4th nymphal instars fed JAS"@ _Fedon _Fedon
chicken were more resistant than those fed on raB29¢ chicken rabbit chicken  rabbit

bit (z=1.79 andz=1.71 respectivelyP<0.05). In 1stinstar 0.2-0.6 0.2-0.7 0.4+x0.1 0.5%0.1

general, resistance increased in agreement with thed instar  0.9-35 1.2-3.6 1.9+04 1.9+04

evolutionary stage, excepting the 5th nymphal jn3'd instar  3.5-6.7  3.9-75 55+12 6.1+14

star and the adult bugs whose resistance was hig f’?' instar ~ 6.8-18.6  7.2-21.4 13.5+3.7 15.2+4.0
than the 2nd stage nymphs, but lower than the 3R nstar 11.1-26.7 12.7-281 19.2: 6.9 21.7+ 7.5
stage. The lowest resistance was registered in tAdults

1st stage and the highest in the 4th stage. Dispeﬁemales 17.4-51.09.0-53.7 32.7+13.5 33.1+14.8

sion also tended to increase with the developmentMales  16.5-49.317.8-51.2 30.8+12.6 31.4+13.3

stage, except for the 5th stage nymphs and tf8® = Standard Deviation; n = 50 individuals for each
adults fed on chicken (Table I). instar, sex and host
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Fig. 1: survivorship curves and number of eggs/females/weBkaodnius neivaied once as adults.
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Survivorship curves showed a similar pattern with
both hosts, resembling type | curves (Deevey
1947). The number of eggs/female/week reached ,,,
its maximum value at about three weeks of fast,
and then oviposition dropped off abruptly and aI
most stopped after five weeks.

Some reproductive output indicators as: meaﬁ 60
number of eggs/female/week and mean number gf
eggs/female/week at the age of maximum repré
duction (Table Ill) were higher£2.01 and=1.67 2047
respectivelyP<0.05) in the insects fed on rabbit.

In the insects fed on rabbit, egg-hatching per- o
centage decreased abruptly six weeks after feed-
ing (Fig. 2), while in the animals fed on chicken it
dropped off with some irregular oscillations sincerig.2: average egg-hatching percentage of fenfabesinius
fifth week reaching zero at the tenth week of starweivaifed once as adults.
ing, however number of laid egg was very low.

DISCUSSION 1972, Jurberg & Costa 1989, Cortéz & Goncalves

It has been indicated that different conditiond998), however conditions in this study are close
(temperature, relative humidity and food sourcefo those of most authors.
make it difficult to compare results (Rabinovich  Resistance to starvation i neivaiwas lower
thanR. prolixusin all instars (Feliciangelli et al.
1980), and higher thaR. neglectus(Costa et al.
1967) in nymphal stages and adults. In the latter the
results among the adult insects were similar for fe-
males that were more resistant than males. In gen-
eral, resistance to fasth neivawas in agreement
chicken  rabbit with the reported by other authors with prolixus

358 380 (Uribe 1926, Buxton 1930, Feliciangelli et al. 1980),

Mean number of egg/female 32.3+2.3 35.4+2 ghe 3rd and 4th instar nymphs could withstand star-
Mean number of egg/week 14.3+2.8 15.4+2.7vation for longer periods than 5th nymphal stages
Mean number of egg/female/week 1.9+0.4 3. 120, 4and adults. HowevemR. neivaiis one of the
Mean number of egg/female/week triatomine species less resistant to starvation.
at age of maximum reproduction  3.9+0.8 5.1#1.5 The finding that the 3rd, 4th and 5th instar
Total number of reproductive weeks 10 8 nymphs were more resistant to fast than 1st and
% egg-hatching average 73.3 72.7 2nd instar nymphs and adults might explain the

Mean + standar errog; significant differenceR<0.05)  age pyramid frequently observed in both sylvatic

STARVATION TIME (WEEKS)

TABLE Il
Some reproductive characteristicsRifodnius neivai

Fed on
Characteristic

Total number of eggs
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and domestic populations, with a typically enlarge@ortéz MGR, Gongalves TCM 1998. Resistance to star-
middle section. vation of Triatoma rubrofasciatgDe Geer, 1773)
The great weight reduction registered, with both #“_der 'Qbora)t('z/rl y Colnditlgns ('Tgmlcpteriigisizdg\sl:daei
hosts, in the first week after molting is consisten# riatominae).Mem Inst Oswaldo Cruz 9349-554.
with the observations of Costa and PerondirfSt2 HM de A, Costa JO, Freitas MG 1967. Alguns

: : . . . aspectos da biologia d®hodnius neglectukent,
(1973) inTriatoma brasiliensisand Cortéz and 1954 Hemiptera: Triatominae) en condicées de

Goncalves (1998) iif. rubrofasciata laboratério IIl - Resisténcia ao jejurrq Esc Vet
Cannibalism was also observed in this study, xx: 147-155.

2nd and 3rd instar nymphs fed on 5th stage nymplassta MJ, Perondini ALP 1973. Resisténciddatoma

and adult bugs. It supports Schaub’s (1988) con- brasliensisao jejumRev Satde Publ S&o Paulo 7:

clusions, which indicated that this behavior could 207-217.

contribute to nymph survival, helping to keep inDeeve_y ES 1947. Life ta_bles for natural populations of

fection by Trypanosoma cruziin natural __ animalsQuart Rev Biol 22283-314.

conditions.There is not enough available informaPias JCP 1965. Observacdes sobre o comportamento de

tion on different blood sources utilization by }”t‘;"torp,'r.‘egsvbéfgs”‘E/:;?;i;:%”fr‘aroaolfg“s’?ésem

triatomines. Nevertheless, in other insect group aboreforio e - :

. : wne AER, Archer JA 1975. The effects of different
total amount of ingested proteins has been related 504 meal sources on digestion and egg produc-

to egg production in phlebotomines (Ready 1979) tjon in Culex tarsalis(Diptera: Culicidae)J Med

and plasmatic protein concentration linked to egg Ent 12:431-437.

production inAedes aegypt{Greemberg 1951). Feliciangeli MD, Rabinovich JE, Fernandez E 1980

Blood rabbit protein concentration higher than Resistencia al ayuno en triatominos (Hemiptera:

chicken blood concentration (Sturkie 1965, Reduviidae) venezolanos. Rhodnius prolixus

Swenson 1975) could explain the highest repro- STAL. Rev Inst Med Trop S&o Paulo 23-61.

ductive output in triatomines fed on rabbit. Gomez-Nufiez JC, Femandez J 1963. La colonia de
Longer reproductive periods and slightly big- Rhodnius prolixusen el Instituto Venezolano de

. . . Investigaciones Cientifica®ol Dir Malariol San
ger egg hatching percentage in the insects fed on , . »"3"25"22

Ch'Cker_] CO_U|d _be due tp the higher nutrient CorGreemberg J 1951. Some nutritional requirements of

centration in bird nuclei red cells (Downe & Ar-  a4uit mosquitoededes aegyptior oviposition.J

cher 1975) and higher chicken blood digestibility  Nutr 43: 27-35.

letting more nutrient availability for egg produc-Jurberg J, Costa MJ 1989. Estudos sobre a resisténcia

tion (Wigglesworth 1974, Nayar & Sauerman ao jejum e aspectos nutricionais @ieiatoma

1977). In spite of thisR. neivaiseems to utilize lecticularia (Stal, 1859) (Hemiptera: Reduviidae:

rabbit blood more efficiently. Triatominae)Mem Inst Oswaldo Cruz 8893-399.
The ability of triatomines to tolerate starvationLe”é:nai%bggjjolggsr-e% ggg%ﬂgddggisgc}gg?ﬁemi

for long 'perlods favors their capacity to undergo ptera: Reduviidae: Triatomina&ev Brasil Biol 29:

severe times of food shortage, and to take shelter ;o7 c¢1

in holes on walls, to escape from residual insectj-gny 1, Wygodzinsky P 1979. Revision of the tria-

cides, increasing their survival. &s neivais one tominae (Hemiptera: Reduviidae), and their signifi-

of the species that shows lower resistance to fast, cance as vectors of Chagas’ dise®eél Am Mus

it is concluded that there are good perspectives in Nat Hist 163:123-520.

controlling this species, since effectiveness of corMachado-Allison CE, Ramirez-Pérez J 196hipos.

trol campaigns against triatomine bugs is affected Cuadernos Cientificos, 1a. serie, N° 2. Direccion de

by their resistance to fast (Dias 1965, Perlowagora- Cultura, Universidad Central de Venezuela, Caracas,

i 4 1998).  52pp.
Szumlewicz 1969, Cortéz & Gongalves ) Nayar JK, Sauerman DM 1977. The effects of nutrition
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