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The system of ecdysteroids is a component of the stress-reaction in Drosophila
adults.
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In order to study the mechanism of the insect stress reaction we have created the model that
consists of two lines of Drosophila virilis contrasting in their reaction to stressor effects. Individuals
of wild type line 101 respond to stressors (high temperature, crowded culture, insufficient diet,
mechanical and chemical stimuli) by a stress-reaction enabling them to adapt to unfavorable
environmental conditions. Mutant flies of line 147 do not possess this response (Rauschenbach er al.,
1991). We have revealed the main components of the stress reaction in adults: the systems of
juvenile hormone, dopamine and octopamine (Rauschenbach et al., 1993, 1995; Hirashima et al.,
1999). We study here whether a system of ecdysteroids is a component of the reaction.

Cultures were raised on
20 - standard medium at 25°C and
: adults were synchronized by
101 147 eclosion. Adults (24-h old) were
subjected to stress by placing
them at 38°C for 60 min.
Thereafter they were frozen in
liquid nitrogen and stored at —
85°C. Contents of ecdysone (E)
and 20-hydroxyecdysone (20HE)
were measured by  radio-
immunoassay according to Chang
and O’Connor (1979).
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Figure 1. The contents
of E and 20HE in 24-h old
females of lines 101 and 147
under normal (25°C) and heat

: stress (38°C, 60 min) conditions.
20E E 20E E Closed bars - control, open bars
- stress.

pg ecdysone equivalent/fly
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The contents of E and 20HE in females of lines 101 and 147 (Figure 1) under normal
conditions demonstrate that there are differences between lines 101 and 147 in levels of the
ecdysteroids. - In mutant (line 147) females, both compounds are considerably higher than in wild
type ones (differences are significant at P < 0.001 for E, and P <0.01 for 20HE).

It is also clear that in wild type females (line 101) under stress both ecdysteroids increase
(differences from the control are significant at P < 0.01 for 20HE and P < 0.001 for E). In mutant
females under stress, the levels of E and 20HE do not change. Thus, the system of ecdysteroids is
one of the components of stress-reaction in Drosophila.
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Heat induced male sterility in Drosophila buzzatii: Genetic variation among
populations for the duration of sterility.
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Spermatogenesis in Drosophila males is blocked at or above 30°C and below 13°C, and
causes males to be sterile, but a return to 25°C restores fertility within some days (David ez al., 1983).
The narrow temperature interval that constitutes the limit between fertility and sterility is apparently
fixed at a very specific temperature (David et al., 1983). Attempts to push the threshold for
temperature -induced sterility by artificial selection have not been successful (David pers. comm.).

When temperatures that cause male sterility are increased further, the duration of sterility is
prolonged (David pers. comm.). This correlation between the stressfulness of the environment and
the duration of sterility may imply that the latter can be genetically variable because thermal
adaptation is common in Drosophila and because different populations experience high temperatures
as more or less stressful.

The aim of the present study was to examine if genetic variation for the duration of heat
induced sterility is present among populations despite a lack of variation in the temperature threshold
for heat induced sterility. Three different populations of Drosophila buzzatii from Catamarca and
Tilcara in Argentina and Tenerife in Spain were used. Development from larvae to adult was allowed
at two different thermal regimes: 25°C and 31°C. '

Seven days-old flies from all populations were put in separate bottles for egg laying at 25°C.
The flies were transferred to new bottles after 24h to obtain enough flies for the experiment. Two
days after the beginning of oviposition, bottles were placed in the two temperature chambers. As flies
exposed to different heat treatments did not hatch at the same time, new bottles were set up to ensure



