
The Seoul Journal 01 Medicine

Vol. 33, No.4. 291-3()(), December 1992

The Effects of Immobilization Stress on the Synthesis and
the Catabolism of Dopamine and Norepinephrine in the

Rat Hypothalamus!

Do-Un Jeong, Yoo Hun Suh', Jong Inn Woo and Chung Kyoon Lee

Department of Psychiatry and Pharmacology',

Seoul National Universitv College 01" Medicine, Seoul 1J()-744, Korea

= Abstract = Immobilization stress was adopted as a prototype stress model for study
ing the effects of stress on dopaminergic and noradrenergic neuronal activity in the rat
hypothalamus. Norepinephrine content was significantly increased after 4 hours of
immobilization stress. Also, the turnover rates of both dopamine and norepinephrine
were found to be significantly increased after the stress, providing the evidence of
increased synthesis rates of both neurotransmitters. These findings were consistent with
the increase in plasma corticosterone and catecholamine levels. The activities of tyro
sine hydroxylase and dopamine-j1-hydroxylase, the synthesizing enzymes for cate
cholamines, were significantly increased after the stress, while that of monoamine oxi
dase, the catabolizing enzyme, did not change to a significant degree at all. Kinetic
analysis of tyrosine hydroxylase, the rate-limiting step in catecholamine biosynthesis,
revealed that Vmax was significantly increased after the stress without significant
change of Km. These findings suggest that dopamine and norepinephrine may playa
significant role in mediating stress responses by increasing their neuronal activities.
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INTRODUCTION

Decades of research have shown that

stress induces significant changes in our
bodily processes and consequently acts as a
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possible cause of physical illnesses as well as

mental ones. It is well known that the central
nervous system plays an essential role in

mediating stress responses. However, the exact

mechanism of the central nervous system in
mediating stress responses has not been clari

fied sufficiently as yet.

Studies on stress effects historically started

with the adrenal glands and revealed that stress

causes increased secretion of adrenal hormones

such as cortisol and catecholamines(CAs). And

the majority of the studies have been focused on

the peripheral effects of stressful stimuli(Kvetnan

sky and Mikulaj 1970; McCarty and Kopin 1978).

With the advent of neuroscience and the develop

ment of sophisticated technology, researchers on




















