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Examination of non-transmitter effects of catecholamines on clonal cells derived from drosophila CNS

Tianxiang Zhang

Department of Pharmacology, Nippon Medical School

Abstract

The effects of catecholamines(] CAs[] other than their transmitter action were investigated

using clonal neuronal cells, ML-DmBG 2-c2, derived from Drosophila in the larval central nervous
systeni] CNS[. All catecholamines tested, adrenaliné] AD[, dopaminé] DAT] noradrenalinél NAD
and isoproterenol 1SO[ prevented any increase in the number of cells during 2-to 7-day culture.

o-0 B-adrenergic and dopaminergic antagonists did not block the effects of CAs on the number of

cells. Adrenochrome, a product of the oxidative degradation of AD, also prevented any increase
in the number of cells, as AD did. The effect of AD was partially blocked by an antioxidant, dithio-

threitold DTTUO These results suggest that the inhibition of the increase in cell numbers by CA

might be mediated by CAs themselves and/or oxidative products in the CA metabolic process. It

is concluded that CAs inhibit cell proliferation but do not induce cell death in the Drosophila clonal

cellsd J Nippon Med Sch 199901 661 113—1180
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Fig.1 Effects of CA on ML-DmBG 2-c 2 cells
ALl control cells without CA. B, C and DO cells exposed to 300 uM AD, NA and DA, respec-
tively. Cells were cultured for 4 days.
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Fig.3 Effects of  agonists on the cells
Cells were cultured for 4 days with 3 1 agonist
dobutamine and . agonist procaterol at the
concentration of 300 uM. Each column and
bar indicates mean+ SD. ""p<0.010"""p<
0.0010 n=30 4[0J

Fig.2 Time course of change in cell number after
exposure to CA
o [ Control, e [0 300 uM of adrenaline, O O
300 uM of noradrenaline} m [ 300 M of iso-
proterenol, O O 300 uM of dopamine. The
cells at each day were expressed as percent of
the number of cells on the initial day 0 day[
Number of cells treated with each CA were
not significantly different from those initaial of
the cells on the day, though they were signifi- suAbDbbDOOoooooouoooooo
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Fig. 4 Effects of CA antagonists on the cells treated
with AD or DA
0O O control, 0O AD 300 uMN\NJ AD 300 uM
with phentolamine 10 u M, D Phentolamine
alone 10 uM, 7ZZ0 AD 300 uM with propra-
nolol 10 M, [l Propranolol alone 10 uM,
DA 300 uM, DA 300 M with halop-
eridol, [0 Haloperidol alone 10 uM. Each
symbol and bar represent meant SDO n=30
40 Cells were counted on day 4 in culture. "p
<0.050 ""p<0.01.
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Fig.5 Effects of DTT on cells exposed to adrenaline.
Cells were cultured with 100 M, 300 uM or 1
mM of AD alone or with 300 uM of DTT for 4
days. Number of cells treated with DTT alone
were significantly less than that of non-
treated cellsO "p<0.050 After pretreatment
with DTT, the number of cells exposed to 300
uM AD with significantly greater than the
value of 300 uM AD aloned “p<0.05, n=3]
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Fig.6 Effects of DTT on cells exposed to adreno-
chrome
Cells were cultured with 100 uM, 300 uM or 1
mM of adrenochrome alone or with 300 M of
DTT for 4 days. Number of cells treated with
adrenochrome were significantly less than
that of control. Number of cells treated with
DTT alone were significantly less than that of
non-treated cells0 "p<0.05, n=30 After pre-
treatment with DTT, the number of cells ex-
posed to adrenochrome at each concentration
was not significantly greater than the value of
adrenochrome alone.
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