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Abstract--There have been several reports describing the use of catechoI-O-methyl transferase 
(COMT; EC 2.1. I. 1) together with radioactively labelled S-adenosyl methionine (SAM) for the 
quantification of the catecholamines in biological material[I-4]. The procedure involves the 
enzymatic transfer of the radioactively labelled methyl group of SAM to the phenolic function 
at the 3-position of the catecholamine, the subsequent purification of the radioactively labelled 
product and its quantification by liquid scintillation counting. 

While Nikodijevik et al. [1] used a highly purified 
COMT preparation for the determination of nora- 
drenaline (NA) Cuello et al. [2] found this to be 
unnecessary in the quantification of dopamine (DA). 
The main disadvantage with the procedure of Cuello 
et al. [2] is the final stage in which purification of 
the radioactively labelled O-methylated products 
of the catecholamines is carried out by paper 
chromatography; we have found this to be both 
time consuming and also to result in loss of the 
amine derivatives. Fry and co-workers [3], subse- 
quently improved the method by converting the 
O-methylated amines to their acetyl derivatives 
prior to their separation by paper chromatography. 
In order to facilitate the more rapid analysis of 
these catecholamines by the radio-enzymatic pro- 
cedure we have modified the methods of Cuello [2] 
and Fry [3] to allow the separation and purification 
of the catecholamines using thin-layer chroma- 
tography. 

MATERIALS AND METHODS 

Water was redistilled in an all glass apparatus. All 
materials were Analar reagents (B.D.H. Chemicals 
Ltd., Poole, Dorset) except where stated and they 
were used without further purification. Acetic anhy- 
dride was redistiiled from potassium hydroxide, the 
fraction boiling between 139 ° and 140 ° was collected 
and stored in an all glass container at 4 ° until 
required. The partially purified COMT preparation 
was obtained from rat liver, basically according to 
the method of Axelrod and Tomchick[4]. The 
activity of the enzyme preparation was between 300 
and 500 nmoles product/rag protein/hr as deter- 
mined by the method of McCaman [5]. 

S-Adenosyl [3H]Me L-methionine (specific radio- 
activity about 8 Ci/mmole) was obtained from New 
England Nuclear, West Germany. LQD silica plates 
were obtained from Scientific Industries Ltd., 
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Loughborough, Leicestershire. The solvent system 
was prepared by taking 30 ml of the upper organic 
phase from a mixture of toluene-methanol-water-  
ethyl acetate in the ratios 10:5:5:4, and adding to 
it 4 ml ethyl acetate, 2 ml methanol and 6.5 ml 
butan-2-one; the tank was also saturated with the 
aqueous phase from the first system by placing a 
beaker of this aqueous phase in the tank. Tissue 
samples were homogenised in 0.1 M perchloric acid 
containing 10 mg per cent disodium EDTA using 
an all glass homogeniser to give 10 per cent homo- 
genates and the samples were centrifuged in a 
Beckman microfuge (type B) at room temperature 
for 90 sec. 

The incubation mixture for the catecholamine 
assay was made up just before use and consisted of 
50/zl 20 mM EGTA (adjusted to pH 7.2), 250/~1 rat 
liver COMT preparation in 0.5 mM sodium phos- 
phate buffer pH 7.0 (20 mg protein/ml), 150 #1 
['~H]Me SAM (250/zCi/ml), 50/zl of a solution con- 
taining 16 mg/ml of pargyline in water containing 
10% (v/v) 2-mercaptoethanol, 325/zl 1 M Tris base 
containing 3 mM magnesium chloride adjusted to 
pH 10.4. 

To 25/zl of this incubation mixture in glass tubes 
(50 × 10 ram) on ice was added either 10/zl 0. I M 
perchloric acid containing 10 mg per cent disodium 
EDTA as blanks, various concentrations of the cate- 
cholamines in 10 #1 0.1 M perchloric acid to provide 
the standard curve (normally 1 to 5 ng) or 10/zl of 
the tissue sample supernatant. In addition 1 ng of 
catecholamine standards in 2 ~1 of water were added 
to certain tissue samples to provide internal stan- 
dards. All determinations were performed in dupli- 
cate. The contents of the tubes were mixed care- 
fully and incubated at 37 ° for 40 min. The tubes 
were then removed and cooled to 0 ° and to each 
was added 30 #1 of a mixture of 5 vols of 0.5 M 
borate buffer pH 10.0 and 1 volume of carrier 
methoxyamine mix containing 3-methoxytyramine, 
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m e t a n e p h r i n e  and  n o r m e t a n e p h r i n e  each  at a con-  
cen t r a t i on  of 330 / tg /ml  and  0.5 ml of t o l u e n e -  
i soamyl  a lcohol  (3:2,  v/v).  T he  tubes  were  s h a k e n  
v igorous ly  on  a vor t ex  mixer  for  30 sec and  cent r i -  
fuged to s epa ra t e  the phases .  

An al iquot  of  the organic  phase  (400/zl) was  t rans-  
fe r red  to 50/zl of  0.1 M hydroch lo r i c  acid and  
s h a k e n  v igorous ly  for  30 sec ; the  s amples  were  then  
cen t r i fuged  to s epa ra t e  the  phases .  The  organic  
layer  was  then  r e m o v e d  by asp i ra t ion  and  40/~1 of 
the acid phase  was added  to 150/zl wa te r  con ta in ing  
31zg of each  of  the  m e t h o x y l a t e d  a m i n e s  3- 
m e t h o x y t y r a m i n e ,  m e t a n e p h r i n e  and  n o r m e t a n e -  
phr ine .  A small  a m o u n t  of  sod ium b i c a r b o n a t e  was 
added  fo l lowed  by 25/zl of  ace t ic  a n h y d r i d e ;  f u r t h e r  
add i t ions  of  sod ium b i c a r b o n a t e  were  made  until  the  
e f f e r v e s c e n c e  ceased .  The  ace ty l a t ion  p r o c e d u r e  
was  then  repea ted .  The  samples  were  then  e x t r a c t e d  
by shak ing  v igorous ly  with 150/t l  e thyl  ace t a t e  for  
I rain and  the  phases  sepa ra t ed  by cen t r i fuga t ion .  
An al iquot  of  the  o rgan ic  phase  (normal ly  75 ul) was  
then  p laced  on the  origin of a 20 cm × 20 cm L Q D  
silica plate  and  d e v e l o p e d  for  15 cm in the  so lven t  
s y s t e m  d e s c r i b e d  above .  The  a m i n e s  were  visual-  
ised as b lue -b lack  spots  a f t e r  sp ray ing  the  plate  
l iberal ly wi th  c o n c e n t r a t e d  a m m o n i a  fo l lowed  by a 
light spray  with Fol in--Ciocal teau reagen t  (di luted 
1 : 2 with  water) .  T he  spo ts  were  care fu l ly  r e m o v e d  
f rom the  plate  while  still d a m p  and  p laced  in coun t -  
ing vials;  they  were  e lu ted  ove rn igh t  wi th  2 ml 
e t h o x y e t h a n o l .  Fo l lowing  the  add i t ion  of  10 ml 0 .4% 
bu ty I -PBD (2(4 ' - te r t -bu t  y lphenyl) -5(4"-biphenylyl ) -  
1,3,4 oxad iazo le )  in to luene ,  the rad ioac t iv i ty  was 
e s t i m a t e d  with liquid sc in t i l la t ion  count ing .  

RESULTS AND DISCUSSION 

LQD 19 c h a n n e l  silica p la tes  were  used  in this  
work  b e c a u s e  of  the  faci l i ty  with  which  these  p la tes  
could  be spo t t ed  and  the spo ts  r e m o v e d  a f t e r  the  
c h r o m a t o g r a p h y  had been  c o m p l e t e d .  Severa l  sol- 
ven t  s y s t e m s  were  inves t iga ted  in o rde r  to s epa ra t e  
the  de r iva t i ve s  f o r m e d  f rom N A ,  DA and  ad rena -  
line. The  so lven t  s y s t e m  which  gave  the  bes t  separ -  
a t ion  and  the  lowest  b lank  va lues  was  modif ied  
f r o m  tha t  de sc r ibed  by Fry  et al. [3] as d e s c r i b e d  in 
Me thods ,  the  R I va lues  of  the  de r i va t i ve s  u n d e r  
these  c o n d i t i o n s  were  for  N A  0.36-0.39,  for  ad ren-  
al ine 0 .45-0 .49  and  for  DA 0.54-0.59.  The  b lank  
va lues  ob t a ined  in the  a s say  were  50-90 d .p .m ,  for  
N A ,  100-200 d .p .m ,  for  DA and  30-60 d .p .m,  for  
ad rena l ine  which  gave  limits of  sens i t iv i ty  
(2 × b lank)  of 40-100 pg for  N A ,  20-40 pg for  DA 
and  10-30 pg for  ad rena l ine .  T he  r ecove r i e s  ob-  
ta ined  in the  assay  were  83 .2_+8.2% for  N A ,  
80.0 _+ 9 .5% for  DA and  84.4 _+ 4 .6% for  ad rena l ine  
(mean  = S . E . M . ,  n - 5). 

In o rde r  to  d e t e r m i n e  the  poss ib le  e r ror  which  the  
p r e s e n c e  of one  c a t e c h o l a m i n e  had  on  the  de ter -  
mina t ion  of  the  o the r  two,  5000 pg of  e ach  of  the  

Table 1. "Overlap errors '  in the TLC of the amine 
derivatives 

Amine Amount of 
added to Overlap overlap 
sample value for:-  (pg) 

N A ~ Adr 1 O0 
NA NA--~DA 27 

Adr ~ N A 60 
Adr Adr---~ DA S 

DA --~ Adr 180 
DA DA -* NA 95 

To separate samples were added 5 ng of each of the 
catecholamines and the assay carried out as described in 
the text. The radioactivity present in each of the amine 
bands was determined. Each of the overlap values is the 
mean of four separate analyses. 

amines  in turn  was  car r ied  t h rough  the  p r o c e d u r e  
and  the  i n t e r f e r e n c e  wh ich  resu l ted  in the deter -  
mina t ion  of  the  o t h e r  two amines  was ca lcu la ted .  
T h e s e  so-cal led "over lap  v a l u e s '  are s h o w n  in 
Tab le  I. 

It can  be seen  that  the  ove r l ap  va lues  are small  
and  that  in the  normal  work ing  range  of  less than  
2 ng of  e ach  of  the  a m i n e s  per  sample  the  resu l t an t  
ove r l ap  figures would  be be low the  l imits of sen- 
si t ivity for  the  assay  of  those  amines .  

The  m e t h o d  desc r ibed  a b o v e  is very  sens i t ive  and  
r ep roduc ib l e  (normal ly  be t t e r  than  4% on dup l ica te  
de t e rmina t ions ) .  The  a d v a n t a g e s  of  the  modif ica t ion  
r epo r t ed  here  are tha t  the  c h r o m a t o g r a p h i c  separ-  
a t ion  can  be c o m p l e t e d  in a p p r o x i m a t e l y  I hr  with  
the  resul t  tha t  d e t e r m i n a t i o n  of  N A ,  DA and  adren-  
al ine c o n t e n t  can  be ca r r ied  out  in dup l ica te  on 
t w e n t y  t i ssue  samples  t oge the r  wi th  the  appropr i a t e  
b lanks ,  in ternal  s t a n d a r d s  and  s t a n d a r d  cu rve  in I 
day.  
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