
Bull. Inst. Zool., Academia Sinica 16(2): 131-135 (1977) 

A METHOD TO STUDY THE .RATE OF INTRASYNAPTOSOMAL 
C·ATECHOLAMINE BIOSYNTHESIS 

WEI-KUNG WANG ANDYI CHIANG 

Biophysics Laboratory, Institute of Physics, Academia Sinica, 
Taipei, Taiwan, Republic of China 

Received for publication, Nov. 5, 1977 

ABSTRACT 

Wei-Kung Wang and Yi Chiang (1977). A method to study the rate of intrasynap­
tosomal catecholamine biosynthesis. Bull. Inst. Zoo1., Academia Sinica 16(2): 131-135. 
A new instrument and method to study catecholamine has been constructed. 14COz 
from crude synaptosomal preparation utilizing L-(1...:14C)tyrosine were measured 
continuously by a respirometer. This method will be espe~ially. useful t? study the 
compartmentation as well as the drug effect on catecholamme bIOsynthesIs. 

Catecholamines include the important neu­
rotransmitters, dopamine, norepinephrine and 
epinephrine. It is generally presumed that tyro­
sine hydroxylase (T. H.y is the rate-limiting en­
zyme, therefore the activity of T.H. is usually 
used as the indicator of the synthetic rate of 
catecholamine(lO,ll). However, recently it has 
been found that the kinetic properties of rat 
brain T. H. are significantly altered concomitant 
with its interaction with nerve ending membrane 
component(7), and the micro-environment of the 
nerve ending may also be significantly different 
from that in the assay solution which contains 
artificial stimulants to increase the activity. 

Recently Weiner(15) used intact peripheral 
nerve-ending preparation to study the uCOz 
liberated from (l-14C)tyrosine as the indicator 
of the conversion of tyrosine to dopamine and 
Kuczenski(8) modified this method and applied 
it to the study of rat nigro-striatal dopaminergic 
pathway. 

In their system the endogenous dihydro­
pteridine was· used as the cofactor. However 
there was no steady oxygen supply to keep the 
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normal metabolism going, and the 14COz libera­
tion rate was linear only for about 20 min. 

Here we have further modified the assay 
and used the newly designed respirometer to 
supply the oxygen and continuously measured 
the 14COz output from the tissue. The incuba­
tion medium was also significantly simplified to 
mimic the cerebrospinal fluid; this system was 
more sim.ilar to in vivo situation compared to 
the assay condition used by Weiner or Kuczenski, 
and it gave the metabolic rate every ten minutes 
interval, instead of the sum of the total meta­
bolic product. It used the 1,000 g supernatant 
as the crude synaptosomal preparation so as to 
keep the normal metabolism. This preparation 
will be especially useful for studing drug effect 
on catecholamine metabolism. 

MATERIALS AND METHODS 

Male Sprauge-Dawley rats (Weight 180 g-
230 g) raised in our laboratory were sacrificed 
by decapitation. Brains were removed and dis­
sected on ice. Corpora striata (containing cau­
date nucleus and a portion of putamen) and hy-










