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CHARACTERISTICS AND BIORHYTHM OF L—[3H] GLUTAMATE BINDING
SITES IN THE OPTIC LOBE OF THE GIANT FRESHWATER PRAWN,

Macrobrachium rosenbergii de Man
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ABSTRACT

Several lines of evidence suggest a synaptic basis
for the control of neurohormone functions in the optic lobe.
The present study in the first evidence revealing the
presence of glutamate binding sites in the optic lobe. In
addition, the role of glutamate binding was determined
during molting cycle and day-night periods in intact and
eyestalk ablated prawns.

By pharmacological studies, the glutamate binding
sites were identified and characterized in the optic lobe
which included 1lamina ganglionaris, medulla exXterna,
medulla interna, and medulla terminalis. All parts of the
optic lobe were isolated and prepared in crude membrane

suspension by homogenization and differential centri-



v
fugation. The membrane suspension was incubated with
10-1,000 nM of L—[3H] glutamate at 37% for 60 minutes.
Tissue-dependent and time-course studies were determined.
The binding saturation curve revealed a single binding
site with a dissociation equilibrium constant (Kd) of
205 +/- 49 (SEM) nM and maximum number of binding
sites (Bmax) of 2.04 +/- 0.71 (SEM) nmol/mg protein. To
determine the subtype of glutamate receptors, competitive
study was carried out and IC50 of several glutamate
agonists and antagonists were determined. The results
suggested a metabotropic subtype of glutamate binding

Ion dependency study was performed by determining
the effects of various ions Na+, K+, Ca++, NH4+,C1_, NO3_
and CH3COO_ on the binding. Incresing concentrations of Cl
from 0 to 40 mM in the reaction mixture enhanced the
binding to 1.5 fold of the basal level. The enhancement was
abolished by adding Na+ and K+ in the reaction mixture.
Sodium ions, at 80 mM, inhibited the basal binding.
Calcium also eliminated the Cl -stimulated binding and
suppressed the basal binding. The ion dependency study also
support that the glutamate binding was the metabotropic
subtype. The Bmax and Kd were determined during molting
cycle. The Bmax was 1increased gradually from postmolt to
intermolt and to premclt stages. The premolt Bmax was
significantly higher than that of the postmolt stages.
The Kd in the three stages did not differ. The result

reveals an existence of the rhythm of specific L—[3H]



glutamate binding in the optic lobe during molting cycle.
The Bmax and Kd of specific L—[3H] glutamate
binding were determined during daytime and nighttime
in intact and unilateral eyestalk-ablated prawns. In the
intact prawns, the Bmax and Kd determined at 12:00 hr did
not differ from those determined at 24.00 hr. Similar
results were found in the unilateral eyestalk-ablated
prawns. When the 24:00 hr-level of Bmax between the intact
and eyestalk-ablated prawns were compared, that of the
latter was significantly lower than the former. The
suppression of nighttime Bmax in unilateral eyestalk-

ablated prawns was thus demonstrated.

Pharmacological evidence presented in the present
study suggests that the glutamate in the optic lobe

of M. rosenbergii that may act as the neurotansmitter

and, probably, concern physiological changes occuring

during molting cycle.





