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Survival and Molting Incidence after Heat and Cold Shocks
in Panstrongylus megistus Burmeister
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Survival and molting incidence were studied after heat (40°C) and cold (0°C) shocks in specimens
of Panstrongylus megistugth the aim of establishing its response to temperature stress under labora-
tory rearing conditions and to understand occasional changes in the biological characteristics of speci-
mens captured in nature. The response to the thermal shocks was found to vary as a function of the
temperature and duration of the shock, developmental phase and sex of the specimens, and in certai
cases, the insect habit and nourishment conditidrmeegistuspecimens were found to be less resistant
to the heat shock assay tha@inatoma infestangnother reduviid species. The short cold shock affected
survival of P. megistusnore than did the heat shock, survival of fully-nourished specimens being pref-
erential. The response of adults to the short cold shock was affected by sex, males being generally les
resistant. The insect sylvatic habit was found to seldom affect the thermal shock response established fo
specimens with domestic habit. A decrease in molting frequency and sometimes a slowdown of the
molting rate were found after the short heat and cold shocks, possibly promoted by change in hormonal
balance, and differing from patterns reported ToinfestansThe results indicate that no generaliza-
tion should be made for different reduviid species in terms of the effects of temperature shocks.
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Nymphs and adults dfriatoma infestanklug All of these data have been considered to be of
have been reported to exhibit changes in survivahportance for the establishment of optimal bio-
and molting incidence when subjected to cold anlibgical conditions for rearing. infestansn the
heat shocks. The response to the thermal shodikboratory, where they are used for research and
was found to vary as a function of temperaturesenodiagnosis purposes, as well as in comparison
treatment duration, developmental stage, and sath specimens obtained directly from the natural
(Rodrigues et al. 1991). In addition, under sucknvironment (Rodrigues et al. 1991, Dantas &
experimental conditions, the Malpighian tubuleMello 1992).
epithelial cells off. infestanspecimens have ex-  Panstrongylus megistigurmeister is relevant
hibited changes in nuclear phenotypes involvinpecause of its wide distribution, high rates of in-
nuclear fusion, heterochromatin unravelling, nefection with Trypanosoma cruziand geographi-
crosis and apoptosis (Dantas & Mello 1992¢ally differing capacity to invade artificial ecotopes
Tavares et al. 1997). Other stress factors such @orattini et al. 1978, Forattini 1980). SinBe
starvation, gamma ionizing radiation, and heavynegistudiffers fromT. infestansn several bio-
metals also induce similar nuclear changes (Mellmgical characteristics, also when reared in the
1983, Alvares-Garcia 1988, Mello et al. 1995). laboratory (Sherlock 1979), the determination of
its response patterns to stress factors are deemed
necessary for comparative purposes. In addition,
P. megistuss known to exhibit behavioral diversi-
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(CNPq) and was part of a thesis presented by SLG 10 thg)a in areas in which sometimes human behaviour
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cold shocks and compared to previously reported One hundred nymphs and 25 adult males and
data forT. infestans 25 adult females were used for each experiment.
MATERIALS AND METHODS Immediately after the thermal _s_hocks the in—.
sects were returned to control conditions and moni-
Third, fourth, and fifth instar nymphs and maletored daily for about one month to investigate
and female adults & megistuBurmeister (Hemi- changes in survival rates and molting incidence.
ptera, Reduviidae) domestic populations and fiftthuring this period the insects were fed once a week.
generation descendants from a sylvatic population The survival curves and molting rates were com-
reared in the laboratory of Sucen (Mogi Guaglpared statistically by the non-parametric Mantel-

SP) were used. Controls were maintained at 28°Gantzel's procedure (Kalbfleish & Prentice 1980).
and 80% relative humidity, conditions which have RESULTS

traditionally been used for rearing this insect in the
laboratory of Sucen since 1980. The response d?. megistuspecimens to ther-

Experimental specimens were subjected to themal shock was found to vary as a function of tem-
mal shocks at 40°C and 0°C for 1 hr and 12 hperature and duration of the shock, developmental
These temperatures were chosen because of g@hase and sex of the specimens (Tables I-1ll). It was
erational facilities, the need to use relatively exalso found to vary, under certain circumstances, with
treme temperatures in comparison to the contrahabit and nourishment conditions (Tables I-IIl). Pat-
and comparison with data previously described fderns of response to heat and cold shocks in domes-
T. infestangRodrigues et al. 1991). tic specimens are illustrated in Figs 1 and 2.

Results for fully nourished specimens fed hen’s The short heat shock had small effects on in-
blood 48 hr prior to the shocks and for specimernsect survival especially when considering nymphs,
subjected to a 15-day fasting period before thehile the long heat shock was lethal to most speci-
shocks were compared. mens (Tables I-111).

TABLE |
Survival rate (%) oPanstrongylus megistusymphs (domestic habit) 33 days after thermal shocks (n, 100)

Nymphal instar

Experimental Third Fourth Fifth
conditions A B A B A B
Control, 28°C 96 95 96 84 95 86
Heat shock
40°C, 1 hr 91 98 91 92 93 89
40°C, 12 hr 0 0 0 0 0 18
Cold shock
0°C,1hr 83 48 87 76 92 86
0°C, 12 hr 24 0 23 17 3 0

A: fully nourished specimens; B: moderately fasted specimens.

TABLE Il
Survival rate (%) oPanstrongylus megistusymphs (sylvatic habit) 33 days after thermal shocks (n, 100)

Nymphal instar

Experimental Third Fourth Fifth
conditions A B A B A B
Control, 28°C 97 98 80 88 94 81
Heat shock

40°C, 1 hr 98 88 99 80 94 85
Cold shock

0°C, 1 hr 92 60 100 65 77 62

0°C, 12 hr 2 10 23 17 20 4

A: fully nourished specimens; B: moderately fasted specimens. No survival after the shock at 40°C for 12 hr.
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TABLE Il
Survival rate (%) oPanstrongylus megistaslults 31 days after thermal shocks (n, 25)
Experimental Domestic habit Sylvatic habit
conditions A B A B
G E G E G E G E

Control, 28°C 96 88 80 80 92 88 64 92
Heat shock

40°C, 1 hr 72 88 56 88 64 88 76 64
Cold shock

0°C,1hr 8 52 20 36 36 36 32 64

A: fully nourished specimens; B: moderately fasted specimens. No survival after the shocks at 40°C and 0°C for 12 hr.

The short cold shock was usually more effecshown), with a few exceptions. One concerned the
tive than the short heat shock in promoting the deatfurvival curve of moderately fasted third instar
of nymphs and adults (Tables I-111). When the coldwymphs with a sylvatic habit which did not appear
shock was extended for as long as 12 hr it wassually to be greatly affected by the short heat
always as lethal as the heat shock to adults (Taldbock, but was demonstrated to differ statistically
[l) and to nymphs during certain developmentafrom the control curve (W, 55.7; df, 1; p-value,
stages and under different habit and nourishme@t0053). The other exception concerned the curve
conditions (Tables I, IlI). However, under otheifor moderately fasted adult males with a domestic
conditions it was less lethal than the long hedtabit, which appeared visually to differ from the
shock (Tables I, ). control curve but not significantly so (W, 4.6; df,

Adult males were generally less resistant thah; p-value, 0.0312).
adult females to short heat and cold shocks except Molting was drastically affected in terms of fre-
for sylvatic specimens maintained under moderatguency and time by the cold shock, differing from
fasting conditions (Table III). the much gentler effect promoted by the heat shock

Visually detected differences and similaritiegFigs 1-2). This fact was statistically confirmed,
when comparing the survival curves were usuallgxcept for the cases pointed out in Table IV. No
confirmed by the Mantel-Hantzel test (data notlifference was detected as a function of the popu-

TABLE IV
Comparison of molting rates by the Mantel-Hantzel test

Insects Compared conditions w d.f. p-value
Fully nourished third instar Contres40°C 105. 2 2 0.0000
nymphs-domestic habit vs0°C (1hr)

Controlvs 6.4 1 0. 0112

40°C (1hr)
Moderately fasted third instar Contrad 40°C 81.5 2 0. 0000
nymphs- sylvatic habit vs0°C (1hr)

Controlvs 5.7 1 0. 0172

40°C (1hr)
Moderately fasted fourth instar ~ Contnad40°C 3.6 2 0.1645
nymphs-sylvatic habit vs0°C (1hr)
Fully nourished fifth instar Contrals40°C 0.0 2 0.9979
nymphs-domestic habit vs0°C (1hr)
Fully nourished fifth instar Contrals40°C 77.9 2 0.0000
nymphs-sylvatic habit vs0°C (1hr)

Controlvs 14. 4 1 0.0001

40°C (1hr)
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Fig.1: survival and molting incidence for fully nourished nymph®aifistrongylus megistwgith domestic habit; f: frequency

(%).
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Fig. 2: survival and molting incidence for moderately fasted nymplsanstrongylus megistwgith domestic habit; f: fre-

quency (%).
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lation habit, with exception of a decreased freto stress factors such as heavy metals, with starved
guency of molts in fourth (under both nourishmenspecimens exhibing a higher survival frequency
conditions) and fifth instar (under moderate fastassociated with the increased formation of layered
ing) domiciliary nymphs subjected to the coldconcretions in the insect excretory organs (Mello
shock. et al. 1995).
DISCUSSION The response & megistuadults to the short
) cold shock did not follow any apparent rule, ex-
Although heat shock proteins (hsp) have nagept by sex. The generally differential resistance
been reported for Triatominae, the participation ofp thermal shocks in adults as a function of sex is
these proteins in survival 8 megistuspecimens mostly in agreement with studies by others which
after the short heat shock is suggestedjemonstrated that either under favorable or ad-
Thermotolerance typical of the hsp actionerse laboratory conditions (starvation and gamma
(Lindquist 1986) has been revealed to develop imdiation),P. megistusnales are usually less resis-
P. megistusspecimens subjected to sequentiajant than females (Lima et al. 1987, Vercosa et al.
shocks, inclusive promoting the survival of speci1993). The only exception concerns longer survival
mens shocked for a 12 hr period (Garcia et abf males after the short heat shock, when consid-
1998). _ ~ ering moderately fasted specimens of sylvatic habit.
Since decreased survival rates were fourll in |n fact, this was one of the few responses to ther-
megistusadults, possibly there is a variable effi-mal shocks iP. megistusvhich were found to vary
ciency of the hsp along the insect lifetime. In addiadvantageously as a function of the insect sylvatic
tion, considering that mortality was attained aftefghit.
most insects in the various developmental stages The decrease in molting frequency and in some
were subjected to a 12 hr exposure to 40°C, hgpses the slowdown in the molting rate with ad-
appears not to be qualitatively or quantitalivelyyancing time after the short heat and cold shocks
efficient enough to protect them for long periodsyas probably due to a change in hormonal balance
of time directly exposed to this temperature. Ifhromoted by the thermal shock, possibly sustain-
comparison td. infestansP. megistuspecimens ing the juvenile hormone production as suggested
were found to be less resistant to the heat shol Rhodnius prolixugWigglesworth 1984).
assay, which may be due to differences in their hsp The short heat shock P megistusvas more
mechanistic action, including differences in theinyolved with the slowdown of the molting rate, a
optimal temperature for the hsp induction responsglight effect compared to those observedTin
(Lindquist 1986). _ ~ infestansunder the same experimental conditions
Considering the responseRfmegistuspeci-  (Rodrigues et al. 1991). On the other hand, the short
mens to cold shock especially for 12 hr, it is ascold shock induced a similar response in fourth
sumed that cryoprotectants do not exist in thesgnd fifth instar nymphs of both species, i.e., not
insects, which is probably also the case Tor only a slower rate but also a fall in the molting
infestans(Rodrigues et al. 1991). frequency. While this was also evident for third
~ P. megistusadults of both habits did not sur-instar nymphs dP. megistusthe short cold shock,
vive long shocks at all. This observation was ifike the short heat shock, accelerated the molting
contrast to Wigglesworth’s (1984) report whichrate ofT. infestans
states that insect size favours survival of the Iarg- The shock for 1 hr at 40°C was thus apparenﬂy
est specimens after stress. ) ~not severe t®. megistusymphs up to the point of
The short cold shock, while affecting survivalaffecting drastically their survival and molting,
of nymphs and adults & megistusnore than did  while it differently affected. infestansiymphs as
the heat shock, allowed some specimens to sWfunction of their developmental phase (Rodrigues
vive at least for as long as one month after thet 1. 1991).
shock. Based on data for other insect species, itis The different patterns of response to thermal
hypothesized that hsp synthesis may also be eshocks when comparing. megists andT.
gaged in a certain protectionRfmegistusrgan-  infestansemphasize that no generalization is ad-
ism against protein abnormalities resulting fronyisable when one intends to attain optimal condi-
the cold shock, mainly when it did not extend fotions for rearing reduviid colonies in the labora-
very long periods of time and affected fully nour+ory or to understand altered biological character-
ished specimens (Chen et al. 1987, Burton et gktics of their specimens captured in natural
1988, Komatsu et al. 1996). _ ecotopes. In favor of this hypothesis is the report
The preferential survival of fully nourished of Buxton (1931) thaR. prolixusspecimens attain

nymphs ofP. megistuswhen subjected to thermal their thermal death-point after being exposed for 1
shocks, contrasts with the respons@.ahfestans hr at 43°C.
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