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adenylate cyclase and cAMP-dependent pr-otein phosphorylation by 80-90%.

)

Abstr.l~

The addition of dopamine to homogenates 0 .. slice pr-epar-ations from r-at caudate

nucleus results in a 100-150% in~ase in tissue cAMP levels. Since protein

kinases are the o~known physiological t'eCepton fa.. cAblP, it has been hypoth-

esi:zed that the r-esponse of the postsynaptic neurons to dopamine may be mediat-

ed in part through the phosphorylation of specific memln-ane proteins. This study

examines the effects of dopamine on cAMP and its associated protein kinase in

caudate nucleus.

Caudate tissue contains a Type II protein kinase that is activated by

cAMP, and that cataly:zes the phosphorylation of sever-al synaptic membr-ane pro-

teins. Dopamine, however-, sUd not appear- to enhance the phosphorylation of these

proteins either- in broken cell 0" intact pr-epar-ations, although increases in cAMP

could be demonstrated under- similar- experimental conditions.

Destr-uction of postsynaptic neurons using the neurotoxin ltainic acid

sigliificantly r-educed cAMP-dependent protein kinase activity. Destl"\1ction of

presynaptic nene ter-minals, on the other- hand, had no effect on the activity'of
.

this en:zyme. systet;n. Howeve.., this procedur-e was asspciated with an increase in

dopamine receptor sensitivity as measur-ed by an inc..ease in dopamine-mediated

tur-ning behaviour-. This behaviour-al response was not abolished by int..astr-iatal

administ..ation of kainic acid, although this technique ..educed dopamine-sensitive
'')

The administ..ation of CMOniC halopeddol also pr-oduced behaviour-al

super-sensitivity, as well as inc..eases in the numbe.. of postsynaptic dopamine

)
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~eptors, but this was not associated with comparable increases in the activity

of dopamine-sensitive adenylate cyclase, or in cAMP-<iependent protein phospho-

rylation. These studies therefore do not support a role for 'CAMP or cAMP-depen-

dent protein kinases in the mediation of postsynaptic dopamine receptor super-

sensitivity.

Rat caudate nucleus also contains a number of proteins that are phos­

phorylated hy Ca++-dependent protein kinases. Suhstrates f r calmodulin-depen­

dent and independent protein kinases were- identified and

basis of their solubilhation properties and response to ne leptic drugs. Dopa-

mine enhanced the phosphorylation of two of these proteins in rat striatal slices.

The effects of dopamine on protein phollphorylation could be distinguished from

those of depolarizing agents snch as KCl or verat.ridine, and were not mimicked

hy 8-bromo-cAMP: .

The present studies demonstrate that increases in cAMP produced hy

dopamine have no measurable effect on cAMP-dependent protein phosphorylation.

Although these data do not def"mitely preclude a role for cAMP-dePendent protein

ldnases in the regulation of postsynaptic function, they indicate that the physio­

logical relevance of dopamine-mediated increases In cf should be re-exam-

in~ /
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Chapter I

Introduction

1.1 General Introduction and Rationale
,

During the past decade a vast body of literature has accumulated regarding the

role of dopamine as a ueurotransmitter in the central nervous'system. The impe-
. (

tus for this extensive research effort has derived in part from the well-known

association of Ido~mine with specific clinical disorders. For ~mple, degenera­

tion of dopaminergic oeurons in the substantia nigra and· the subsequent impair­

ment of dopaminergic transmission in the~~act is thought to be a

primary feature of the pathophysiology JZPar~n's disease (Hornykiewicz,

1966).

Another clinical disorder that has been attributed to altered dopamin-

ergic function is schizophrenia (Hornyldewicz, 1977; Snyder et al., 1974; Matth­

ysse and Upinski, 1975; Davis, 1976; Snyder, 1976; Snyder, 1981). The evidence

for the involvement of dopamine in schizophrenia stems from the observation

that antipsychotic drugs, that are used in the treatment of schizophrenia, exert

their effects by binding dopamine receptors (Snyder et aI., 1974; Iversen, 1975;

Seeman, 1980; Snyder, 'r976) thereby blocking synaptic transmission in central

dopaminergic neurons.

The success of the neuroleptics as therapeutic agents in the treatment

of schizophrenia gave rise to the "dopamine hypothesis of schizophrenia" (Snyder,

1976) wbich in its simplest form states that schizophrenia is the result of overac-

tivity of dopaminergic pathways in the brain. Although the brains of scbizophren-
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