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fruits by suppressing the gibberellin level in the fruit®. This
idea could be valid for daminozide-ireated tomatoes®.
Daminozide may also exert its effect on ripening by inhibit-
ing tryptamine oxidation® or by increasing peroxidase and
IAA oxidase activities'® thus, leading to a lower level of
auxin. Recently, the onset of ripening has been attributed
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to oxidative turnover of auxins in the fruit'!. In tomatoes
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Responses of Drosophila to environmental ethanol from ecologically optimal and extreme habitats

P.A. Parsons!

Australian Drosophila Research Unit, Department of Genetics and Human Variation, La Trobe University, Bundoora

(Victoria 3083, Australia), 30 November 1979

Summary. Adult tolerances and larval behaviour in the presence of ethanol is more variable in populations derived from
optimal habitats than those from extreme habitats. Since the habitat types are defined ecologically in terms of climatic and
biotic factors, this result has biological significance for defining the properties of populations from extreme habitats.

Recent studies provide comparative data on resource util-
ization of Drosophila species attracted to fermented-fruit
baits®3. For example, ethanol is a fermentation product
utilized as a resource to a threshold where it becomes toxic
in all such species so far tested*”. D.melanogaster shows
variability for ethanol tolerance inside and outside a win-
ery, as well as before, during and after vintage, which can
be directly attributable to ethanol as a selective factor®®, At
the broad biogeographic level, the threshold between etha-
.nol as a benefit and cost tends to fall towards the tropics in
the northern hemisphere'®. Since resources vary among
localities these variations are not surprising. _

Comparing 3 Australian east-coast localities, Melbourne,
Brisbane and Townsville, LTy, values on 12% ethanol fit
‘the northern hemisphere trend of falling ethanol thresholds
“towards the tropics (table). On biogeographic grounds, a
-greater diversity of resources would be expected in tropical
compared with temperate zones'?, so that the threshold fall
‘may be expected to be associated with increasing
variability. Comparisons among isofemale strains within

populations, which is a quantitative genetic technique of
value in comparing natural populations®®, confirm this
prediction (table).

Larvae, at the stage of maximum feeding, are additionally
good indicators of resource utilization'. As expected the
mean number of newly-hatched larvae out of 10 choosing
ethanol in 15 min falls towards the tropics for the same 3
localities, and variability among isofemale strains increases
especially for Townsville.

Townsville has a non-stressful humid tropical climate, as
has Brisbane to a lesser extent, when compared with the
temperate climate of Melbourne where temperature ex-
tremes are greater. The finding of parallel climatic races in
D.melanogaster and its sibling species, D. simulans, where-
by Melbourne populations are more resistant to both
desiccation and cold stresses than Townsville populations
show the importance of direct climatic selection upon
Drosophila populations®. The number of sympatric Droso-
phila species commonly attracted to fermented-fruit baits

Adult ethanol tolerances and larval preferences for ethanol in D. melanogaster

Latitude No. of LTsp for F-values for No. of larvae F-values for
°S) isofemale adults on 12% variability out of 10 variability
strains ethanol (h) among isofemale  choosing 6% among isofemale
strains ethanol strains
Melbourne 37 8 60 8.3t 8.2 1.6
Brisbane 28 9 29 12.00 6.8 3.12
Townsville 19 9 9 70.82 6.4 4.7b
Darwin 12 10 41 8.2b 54 22

Adult tolerances are expressed as mean LTsy’s (number of h at which 50% of flies had died) exposed to 12% ethanol using techniques
described by Parsons et al.l!, based upon 5 replicates of 25 flies per sex per isofemale strain. Larval preferences are expressed as means
of the number of newly-hatched larvae out of 10 choosing agar containing 6% ethanol after 15 min when given a choice of plain agar
and ethanol containing agar (8 teplicates per isofemale strain). 2 p<0.05; ® p<0.01.
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additional to D. melanogaster are Townsville 5, Brisbane 3,
and Melbourne 2. This is presumably a reflection of high
heterogeneity of available resources in tropical habitats. In
any case, temperate zone habitats are clearly more uniform
for 11)6rosophila resources especially in the vicinity of win-
eries'.

The Darwin population, further to the north (and west) of
those considered so far, appears exceptional. However, the
climate is very extreme since mean maximuin temperatures
exceed 30 °C every month of the year including winter. In
agreement is the biological indicator of only 1 additional
sympatric species D.ananassae, known from unpublished
data to be very desiccation-resistant. The extreme nature of
the climate is also shown by the absence of D.simulans
which is found in the 3 other localities, and is known to be
more sensitive to environmental extremes than D.melano-
gaster’. In other words, Darwin must be regarded as
ecologically marginal in spite of its latitude. A consequence
is relatively low variability among isofemale strains at
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similar levels to the ecologically marginal temperate-zone
Melbourne population (table), even though the means are
lower in Darwin as found in the other tropical populations.
The genetic characteristics of marginal populations have
been considered in the literature with varying conclu-
sions'!®. For example, in certain but not all Drosophila
species, chromosomal polymorphism levels fall towards the
(geographic) margins but this is not a general result. The
situation is even more obscure for allozyme frequencies®,
Here 2 populations, Melbourne and especially Darwin, are
defined as ecologically marginal or extreme, in terms of
climatic and biotic factors. In such extreme populations,
low genetic variability for traits of direct significance in the
field occurs. This follows from the demonstration that
ethanol occurs in the field, occasionally to high concentra-
tions'®. Such low variability may preclude the possibility of
spreading into even more extreme habitats even if
resources are available, although as in the Queensland fruit
fly, Dacus tryoni, such a possibility cannot be excluded?®.
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Steady-state distribution of lithium during cultivation of dissociated brain cells!

Z. Janka, I. Szentistvanyi, A. Juhasz and A. Rimandczy

Depariment of Neurology and Psychiatry, University Medical School, H-6701 Szeged (Hungary), 26 November 1979

Summary. The formation of a steady-state intracellular lithium level was studied in the course of cultivation of dissociated
nerve cell cultures obtained from chick embryonic brains. When lithium was given at a concentration of 2 mM, in the
nutrient medium, at day 5, a steady state intracellular lithium content was achieved after about 30 min of incubation and it
did not change significantly during the time of cultivation up to the 13th day in vitro.

Lithium salts have a beneficial effect in the treatment and
prophylaxis of manic-depressive illnesses’>. An uneven
steady-state distribution of lithium (Li) between the red
cells and plasma has been observed during long-term Li
therapy®. In very recent years the transport mechanisms
which result in this unequality of Li distribution in the
blood have been characterized®>. Studying the properties
of Li transport across the membranes of nerve cells is of
importance for an understanding of the characteristics of
the regulation of Li homeostasis in the brain, and of the
therapeutic mode of action of Li.

Richelson reported that Li entered neuroblastoma cells
through the sodium channel and that ouabain, a potent
inhibitor of Na, K ATPase, did not affect this Li uptake®,
Tumorous lines of glial cells in culture accumulate Li,
attaining an intra-/extracellular Li distribution ratio of 3-

57, In earlier papers we detected a Na*-dependence of the
Li uptake and an ouabain-insensitivity of the Li fluxes in
primary perve cell cultures®®. In the present work we have
studied the intra/exiracellular Li distribution in the course
of cultivation in dissociated cultures prepared from em-
bryonic brain.

Material and methods. Primary cultures of a population of
neuronal and glial cells were prepared from 7-day-old
chick embryonic brains after the method of Sensenbrenner
et al.!% The cerebral hemispheres were dissected, cleaned
of their meningeal membranes, then passed through a
nylon sieve (48 pm pore size). Only mechanical dissociation
was used. Cells were grown in Falcon plastic Petri dishes
(60 mm diameter) containing Eagle’s Minimal Essential
Medium supplemented with 20% fetal calf serum (Gibco).
The medium was changed 3 times per week. The cultures



