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Larvae of the eight-arm, early-rudiment and advanced-rudiment stages were incubated 
with dopamine (0, 10-'8, 10-4, 10-5 and 10-6 M) for 24 hr. Advanced-rudiment larvae 
incubated with 10-3 M, 10-4 IvI and 10-5 M dopamine had an average metamorphosis 
rate of 3%, 53% and 66.7%, respectively. Early-rudiment larvae had a metamor
phosis rate of 88% when incubated with 10-5 M dopamine, but none metamorphosis 
occurred at other concentrations. Nearly all of the eight-arm larvae died. During 
larval development, catecholaminergic neurons as indicated by the glyoxilic-acid
induced fluorescence increased in the rudiment and decreased in the apical neuropile, 
oral ganglion, epaulette and arm. Prior to settling, advanced-rudiment larvae 
displayed substratum-testing behaviors by contacting the substratum with the apical 
neuropile, while the dopamine level of the apical neuropile increased quickly and 
then decreased. This suggests that the apical neuropile may be the receptor for 
receiving environmental cues in induction of metamorphosis. 
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Catecholaminergic neurons of echi
noderm larvae can be visualized after 
glyoxilic acid staining, which show a 
blue-green fluorescence (Burke, 1983; 
Burke and Gibson, 1986; Chia et at., 1986; 
Nakajima, 1987). Catecho1.amines include 
dopamine and its metabolic products, 
norepinephrine and epinephrine (Cooper 
et at., 1986). The development of dopa
minergic neurone can be enhanced by 
uptake of the external dopamine (Dietzel 
and Gottmann, 1988). 

Larvae of the sand dollar, Dendraster 
excentricus contain ca techolaminergic 
neurons and can be induced to meta
morphose by dopamine (Burke, 1983). 
Metamorphosis of D. excentricus is con
trolled by the larval nervous system; 
apical neuropile being a stimulatory 
control and oral ganglion being an 
inhibitory control. However, the develop
ment of catecholaminergic neurons during 
larval development and at metamorphosis 
is known. 
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