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PATTERNS OF URINARY PHENOLIC COMPOUNDS 

co 

Yoshihisa Yamaguchi 

Biochemical Analysis  
Osaka Un ive r s i ty  

1-1 Machikaneyamacho 
Toyonaka, Osaka , Japan 
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ABSTRACT 

Excret ion p a t t e r n s  of u r i n a r y  phenol ic  compounds 
w e r e  determined by means of chromatoqraphy w i t h  
Sephadex G - 1 0  , w i t 1  4-amlnoanti1,yrine f o r  t h e  
ae tecc ion  of  phenol ic  compounds. 

on a coupl ing r e a c t i o n  w i t h  4-aminoantipyrine i n  the  
presence o f  sodium metaperiodate .  The r e a c t i o n  i s  
complete w i t h i n  a few minutes and, t h u s ,  p rov ides  a 
simple d e t e c t i o n  method. 

and p a t i e n t s  o f  catecholamine-producing tumor w e r e  
determined and the  r e s u l t s  were compared. 

D e r i v a t i z a t i o n  f o r  pheno l i c  compounds i s  based 

Excret ion p a t t e r s  of samples wi th  normal s u b j e c t s  

t h e  d a t a  ob ta ined ,  t h i s  method i s  shown t o  
as a screening test  of some catecholamine- 
tumors. 

INTRODUCTION 

From 
be  u s e f u l  
producing 

Numerous techniques have been developed f o r  

d e t e c t i o n  of catecholamine me tabo l i t e s  i n  u r i n e ,  such 

as c o l o r i m e t r i c  methods preceded by s o l v e n t  e x t r a c t i o n ,  

a gas l i q u i d  chromatographic method, gas chromatograph- 
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376 YAMAGUCHI 

i c  - mass spectrometry and nigh performance l i q u i d  
chromatography ( 1 - 4  ) .  

For s p o t  tests and some s e m i q u a n t i t a t i v e  methods 
f o r  u r ina ry  catecholamine m e t a b o l i t e s ,  a coupl ing 
r e a c t i o n  with d i a z o t i z e d  p - n i t r o a n i l i n e  is widely used. 

On the o t h e r  hand, determinat ion of  u r i n a r y  t o t a l  
phenol ic  compounds with use of 4-aminoantipyrine has  
been desc r ibed  p rev ious ly  by Yamaguchi ( 5 ) .  

Recently , high performance l i q u i d  chromatography , 
with use of  Sephadex G-10 f o r  i s o l a t i o n  of u r i n a r y  
catecholamine m e t a b o l i t e s ,  h a s  been r e p o r t e d  ( 4 )  . 

I n  t h i s  paper ,  a new method f o r  de t e rmina t ion  o f  
u r ina ry  phenol ic  compounds e x c r e t i o n  p a t t e r n s  i s  
desc r ibed  and proposed as a d i a g n o s t i c  a i d  i n  p a t i e n t s  

w i t h  suspected cases of  pheoohromocytoma and neuro- 
b l a s  toma. 

MATERIALS AND METHODS 

A l l  compounds used f o r  t h i s  s tudy  were purchased 

from Sigma Chemical C o . ,  S t .  Louis,  Mo.  63178.  

P repa ra t ion  of r eagen t :  
Carbonate-bicarbonate b u f f e r ,  0 .05  mol/L, p H  10 .1 .  

Dissolve 3.18 g of anhydrous sodium carbonate  p l u s  1 . 6 8  
g of  sodium b ica rbona te  i n  wa te r  and d i l u t e  t o  1 l i t e r .  

So lu t ion  A. Dissolve 90 mg of  4-aminoantipyrine 

i n  200 m l  of  carbonate  -bicarbonate  b u f f e r .  
So lu t ion  B. Dissolve 2 .6  g of b o r i c  a c i d  and 0 . 4  

g of  sodium metaperiodate  i n  w a t e r  and d i l u t e  t o  200  m l .  

P repa ra t ion  of u r i n e  sample : 
A 24-h u r i n e  specimen i s  c o l l e c t e d  and a l i q u o t  of 

t h e  24-h u r i n e  i s  c e n t r i f u g e d  f o r  3 min a t  2500 g. 
One m l  of t h e  s u p e r n a t a n t  of  u r i n e  i s  d i r e c t l y  a p p l i e d  
t o  t h e  Sephadex G-10 column ( 1 x 30 cm 1 .  
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URINARY PHENOLIC COMPOUNDS 377  

Sephadex ge 1 chromatography : 
Sephadex G-10 i s  swollen by h e a t i n g  a suspension 

of  t h e  p a r t i c l e s  i n  acetate b u f f e r  ( 0.05 M I  p H  5.0 ) 

f o r  4 h a t  90  O C  under c o n s t a n t  s t i r r i n g .  The f i n e s  
are removed by s e v e r a l  d e c a n t a t i o n s  and t h e  r e s u l t a n t  
s l u r r y  i s  poured d i r e c t l y  i n t o  t h e  column. The  column 
i s  then  washed f o r  3 h w i t h  a c e t a t e  b u f f e r  s o l u t i o n .  

A f t e r  a p p l i c a t i o n  of  sample, chromatographic s e p a r a t i o n  
i s  performed with acetate b u f f e r  ( 0.05 M I  p H  5.0 ) .  

Each f r a c t i o n  of e f f l u e n t  con ta ins  1 .3  m l ;  10 f r a c t i o n s  
are run w i t h i n  30 min, and 40 f r a c t i o n s  are c o l l e c t e d .  

Procedure f o r  a d e t e c t i o n  of  pheno l i c  compounds: 
To 0 .5  m l  of  each chromatographic e f f l u e n t  is added 

0.6 m l  of s o l u t i o n  A and shaken w e l l ;  then 0.6 m l  o f  
s o l u t i o n  B i s  added. Absorbance a t  500 nm i s  read 
a g a i n s t  t h e  f i r s t  f r a c t i o n  o f  e f f l u e n t .  

To ta l  e x c r e t i o n  value of  u r i n a r y  pheno l i c  compounds 
i s  determined by t h e  method p rev ious ly  r e p o r t e d  ( 5 ) .  

P repa ra t ion  o f  d i azo  r eagen t :  
a )  1 0 0  mg o f  p - n i t r o a n i l i n e  and 2 ml o f  conc. H C 1  are 
d i s s o l v e d  i n  9 8  m l  water. 
b )  200  mg o f  N a 2 N 0 2  i s  d i s s o l v e d  i n  1 0 0  m l  of water. 
c )  1 0  g o f  N a 2 C 0 3  i s  d i s s o l v e d  i n  1 0 0  m l  of  w a t e r .  
Mix the  r e a g e n t  of  a ,  b and c a t  a r a t i o  o f  1 : 1 : 2  

immediately be fo re  use. 

Color development of pheno l i c  compounds by d i a z o  
r eagen t  : 

To 0.5 m l  of each e f f l u e n t  f r a c t i o n ,  1 ml of  d i azo  
r eagen t  i s  added, and then  allowed t o  s t a n d  f o r  30 min 
a t  room temperature.  Measure absorbance a t  5 4 0  nm. 
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Compounds t e s t e d  

RESULTS 

Vani lman de 1 i c a c i d  
Norme tanephrine 
Epinephrine 
3,4-Dihydroxyphenylalanine 
Octopamine 
Homovani 11 i c aci d 
Noradrenaline 
Dopamine 
p-Hy droxypheny lace ti c a c i d  
Ty r a m i  ne 
V a n i l l i n  
S a l i c y l i c  a c i d  
Phenylalanine 
Xanthurenic a c i d  
Thyroxine 
Guaiacol 
C a t e  chol 

I Serotonin 

YAMAGUCHI 

S p e c i f i c i t y  of t h e  r e a c t i o n  with 4-aminoantipyrine: 
Table 1 shows t h e  s p e c i f i c i t y  of r e a c t i o n  with 

va r ious  b i o l o g i c a l  phenol ic  compounds. 
P rec i s ion  and a n a l y t i c a l  recovery have a l r eady  desc r ib -  

ed  i n  previous paper  ( 5 ) .  

Excret ion p a t t e r s  of  u r i n a r y  pheno l i c  compounds 
Chromatograms of s t a n d a r d  compounds and of  samples 

of normal s u b j e c t s  and p a t i e n t s  of catecholamine- 
producing tumor are shown i n  Figure 1. Chromatograms 
of some o t h e r  p a t i e n t s  are a l s o  shown i n  Figure 2 ,  i n  
which samples from p a t i e n t s  with d i a b e t e s  m e l l i t u s  and 

hypertension a r e  analyzed. 

TABLE 1. 

Spe c i  f i c i t y  o f  t h e  r e a c t i o n  

Abs orb  an ce 
( 2 0  ug/tube 1 

0.330 
0.145 ' 

0 . 1 3 8  
0.100 
0.095 
0.077 
0 .057 
0.050 
0.000 
0.000 
0.000 
0.000 
0.000 
0.580 
0.225 
0.290 
0.146 
0.035 
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FIGURE 1. Excret ion p a t t e r n s  of u r i n a r y  pheno l i c  
compounds; chromatograms of s t a n d a r d s ,  
normal s u b j e c t s  an6 some p a t i e n t s  of 
catecholamine producing tumor ( N.B., 
Neuroblastoma, P . C . ,  Pheochromocytoma ) 
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U U 
I > > I 

5 10 15 20 25 30 35 
Fraction No. 

FIGURE 2 .  Exc re t ion  p a t t e r n s  of u r i n a r y  p h e n o l i c  
compounds : d i a b e t e s  m e l l i t u s  I 
and 0--- o I hyper t ens ion .  

O ' I  0.4 a 

w p-Nitroaniline 

c. 4-Aminoantipyrine 

0.2 

FIGURE 3 .  Comparison between the present method and the diazo 
reaction method.-, present method and V, diazo 
reaction method. a) normal subject, and b )  pheochromo- 
cytoma. 
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DISCUSSION 

381 

Comparison of e x c r e t i o n  p a t t e r n s  o f  u r i n a r y  pheno l i c  
compounds wi th  diazo r e a c t i o n  method w a s  a l s o  performed 
and t h e  chromatograms w e r e  a l s o  shown i n  Figure 3, i n  
which d i a z o t i z a t i o n  wi th  p - n i t r o a n i l i n e  showed high 
s e n s i t i v i t y  and s p e c i f i c i t y  f o r  VMA ( vani lmandel ic  

a c i d  ) f r a c t i o n  b u t  n o t  f o r  HVA ( homovani l l ic  a c i d  ) 

f r a c t i o n .  
Chromatograms between two methods are comparable ; 

so  t h e  d e t e c t i o n  method using 4-aminoantipyrine can 
a l s o  a p p l i e d  t o  the  d i a g n o s i s  of  catecholamine-produc- 
i n g  tumors as  shown i n  Figure 1. 

The major advantage o f  t h i s  method i s  i n  i t s  
p rocedura l  s i m p l i c i t y  and i n  t h e  s t a b i l i t y  o f  r eagen t s .  
Thus, t h i s  procedure p rov ides  new method t h a t  i s  
u s e f u l  f o r  d i a g n o s t i c  purposes. 
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