
Homouz~2lic ecfd (HVA) 2fd v2mfm2ndelic acid (VM_4> are the main 

metabolic end-products ofdopatirre and norepinephrine or epimphrine, respectively. 
Levels of VMA 2nd EV_4 irr utine have ofEerL been of impoltanee in the diagnosis of 
neuroblastoma and~~kaeockromoc~~onra. and in the cozxse of treatment of these 
diseases 2nd Pz&inson’s disease. 

A number of methods for sepzra:ing and ideotifying VMA and ITT_4 in urine 
ksve been descrilued suck as paper partition chrom~tography~~, thin-layer cfironato- 

grz~pkfl*~ 2ird elecctropkoresis6~7, w&k are relati\ely time cmsming and not quantr- 
t2tive Gas ckron2tog~2pfij;S~~ requires sample cleean up from crude matetials and 
comersion into volatile derivatives. Anotker nxetkod applicable for the analysis of 
body fInids is liquid ckrom2rogr2phy. Mrochek et fzl.‘* determined m2ny constituents 
of Moe, mm&ding V&L4 sod EVA, by high-resoturion anion-exchange chromate- 
graphy; nventy hours were reqtiired for a conipZete 2naEysis. &gg&rd ef czLxL &so 
separated metkyl esters of VMA 2nd EVA rrsin g 2 cotumn of Sephadex LEE-20. 
Lange ei aL” separat& 2 standard mixture of cateckolamine metabolites by cation- 
exchange cizrom2togr2pfry. Recently, T’homas et a1.l” sepz2Ied WA 2nd 3kydruxy- 
+~ezkoxyzxmdelic acid fiso-VMA) b, v cztionexcE_az;ge chromatography. lx&t the 
method wzs not applied to biological materiafs. 

XII &is paper xc descnbe a rapid and simple qrrantitafive method for tie 
de:ermir?ation of V_MA and XV-4 in tine by b&b-speed adsorption Liquid ckro- 
mxography. 

VM_4 and MVA were obmined from Tokyo Kaser Kogyo (Tokyo, lapan). 
All of rhe other ckemic& used were of reagent grade purrty_ 



double-pfunger type (KWU-H, Kyowa Semxitsu, Tokyo, Japan), glass tubrng (5cO x 
3 mm I.D.) packed with Hitachi Gef No. 3010 (spherical porous particles of styrece- 
divinylbenzzne; particle diameter, cc. 25 ,um). a UV momtor (LDC Model 1250; 
x+&\etength, 28Q xxm) and a recorder (Model EPR-2TC, Toa Electror;ics, Tokyo, 
&pan). The column temperature was maintained at 30”, a~ci the flow-rate of the 
mobile phase was 1.3 ml/m&. The meter ranges of the UV m0tito~ and recorder were 
set at 0.02 absorbance u&s sod 2.5 mV full scde, respectively- 

VM4 and WA were extracted from urme according to the method 0fDziedzrc 
et aL’_ 4 ml of mine m a IO-ml g&s-stoppered centrifuge tube were acidsed with 
0.3 ml of 6 f?T ~~~FOC~IOF~C acid, 1 g of sodium chloride was added and the resulting 
inixture was extracted three times with 5 ml of ethyl acetate by shaking for 2 min. 
‘fhe etfrjrf acetrite in the collected upper phase was e\ ZFOFated :mder reduced presstire 
2nd the residue vas stored in a freezer until the chromatographic analysis. The 
residue was dissolved m 0.2 ml of methanol and LO ,x1 of the solution wzs injected on 
to the column. VMA and EIVL4 were &ted with 0.05 M rartrate buffer-methanol 
<4:1)_ The pH of the buffer ~:as varied as shown in Fig. 2. 

Under the present conditio~ls, V&L% 2nd HVA \<ere eluted 2t 10.5 and 3 1-1 
mifl, res-pectivefy, and were W-eU separated from the other constrtuents in ncrmal 
ur&e. CafibraEion graphs of peak height agatist concentration of V-M-4 or I-WA in 
urine were fine- as sho\i?r in Fig. 2. -4dditions of known amounts of VMA and HVA 
to sa_mp!es of normal urine rest&cd in increased peak heights. The peak heights of 
VMA and ENA were directly proportionai to the amounts added (Fig. 1). V2mLiic 
acid, a me&bohte of dietiry vanillin, which resulted in too high a v&e for HVA in 

the calorimetric assay of Ruthven and SandfeP. did not interfere wirh the present 
liquid chronatographic method. No attempt WBS made tu measure ~so-VMA and 
3-hydro~y4metfio~~~phenyIa~tic acid (iso-HVA), because The excretion of these 
isomers in urine is said to be within a few pertest of those of VLMA and HVAf’~f6. 
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