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- 

A technique for the selective extraction of3-O-Methsldopamine, normetaneph- 
tine and me’&nephrine from a single urine sampIe has been investigated. After 
hydrolysis of the conjugates, the dikted mixture is passed through a Dowex SOW-X2 
cohmm and the methaxykted amines are eluted by means of concentrated ammonia. 
The e&ate, containing metanephrine, normetanephrine and 3-0-methyldapamine is 
evaporated, and a solution of the residue in borate buffer is fractionated under strictty 
controkd conditions an an Amberlite CG-50 caIumn. The three amines so separated 
are estimated hy specific iluarimetric methods. The extraction recovery is SO & 3% 
for pure solutions and 78 + 4% for 3-0-methyldapamine added to urine. The 
~uarimetric procedure, carried out under we&defined conditions, &lows the e&ma- 
tion of 10 ng of 3-O-methyldopamine in the sample, the fluorescence intensity being 
Iinesr for up to 4 ug of 3-0-methyldopamine. The spectral characteristics of she 
fluorescent derivative are sin-&r to those obtained with dopamine, so that it can be 
assumed that iodine otidation of 3-0-methyfdopamine demethylates this compound 
znd atibises the resulting dapaMine to the dapamine fkaraphare (5,6-dihydraxy- 
indole). Of the compounds that might interfere in the fluorimetric procedure, dopa- 
mine, DOPA and c-me&+DOPA are destroyed by the ammo&acal elution from 
the Dawex cakmn and 3-0-methyl-DOP_4 is eliminated in the eB.uent from the 
Amberlife column. The elimination of interfering compounds and the improved sepz- 
ratian an Amberfite ensure high specificity for this procedure. We have applied the 
methad to normal urine and to pathological urines from patients with adrenergic 
tumours or untreated and treated parkinsanizn subjects; vitaal information has been 
obtained- an the prognosis of adrenergic tumanrs. The presence of Iarge amounts of 
dapamke, narmetanephrine and/or me’&nephrIne does not affect the assay far 3-O- 
methyldapamine. The methad is also applicahfe ta rat and dog urine, and can be 
applied to tissue extracts with IittIe modification. 

‘3-0-Methyldapamine (or 3-methaxytyramine, 3-MT) an intermediary metab- 
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EXTRACTION AND ASSAY OF URENARY 3-MT 381 



dice of ciopamine, results from the direct effect of c&echo1 methyltr25sfer2s.e (EC 
2.L.E.6J OII the latter. It has been detected in human urinezJ 2nd in severat nervous 
tissues- also cantaitiing large amounts of dopamiae. The specificity of 3-MT zs a 
metabofite of dopamine &es rise to much interest in its determination in urioe; 
quantitztive s&dies on dapamine metabofism in vatious physiological conditions as 
well as iri pathaEagicaE sitmtians resulting from increzzsed synthesis of this amine 
(sympathetic tumours of the iberaFeutic zise of L-DOPA) night benefit fitXll fh% 
assay_ Fey analyt+c~l procedures are available for the simultaneous extractian 2nd 
deter~&&on of the methoxyanines 3-MT, normetanephrine fFdMPZ7 and metaneph- 
tine (MN) In a single bio!o&al sampk (see Tzbfe I). 

TEe aim of this work has been rigorously to se_Far&e the three methaxyamines 
from a sizzgfe urine sample and EO detetine them with minimal interference from 
pigments or related chemical compounds. To accomplish this, we have taken advan- 
tage of the properties of Dawzx 50 znd AmberEfe CG-50 resins and hzve devised z 
higb& eEcient extnctian procedrire based on z method used by OII~ of us for sepz- 
r&ing urinary MN and NMN’. 

The method consists ;~r: 
(1) puri6catioa of urine OEE Do\%-ex SOW-X2 (H’), with ammoniac& e&ion of 

the unseparated methaxyamines, 
(2) rigorous separatian, on Amberrite CG-50 (NH,‘) wi+& 0.5 M sodium 

borate (pK 8.78) as eluent of MN, NMN and 3-MT in the ammoniacal duate, and 
(3) spec& Buorimetric zssay of the three metboxyamines in the fractions sepa- 

rated an the AmberEite. 

The fallowing mate&& and reageents hzve been applied: Fyrex glass columns 
far Dowex a& AmberIite resinsg; long-fibre glass-woof. (Corning, Corning, NY., 
U.S.A.); acidic ascarbate solution f2 mg of zscarbic acid (E Merck, Dannstadt, 
G.F.R.) in 1 ml of 5 M frydrocbfotic acid, prepared just before usef ; 0.02 M iodine 
solution in absolnte ethanol, stared at 4” in darkness and kept for no more thair three 
weeks ; alkahe srrlphite salntiaz (ML? M anhydrous sodium srrlphite In 4.5 24 sodium 
hydroxide, fz&Jy prepared each dq); 0.5 1zf sodium ietrabarate buffer, FH 8.78; 0.5 
lW sod&m tetrzbarate buffer, pH 5.2, prepared. from the pK 8.78 buffer by adding 0.5 
_%f acetic add; staodard salutioa of 3-MT hydrochloride (moE. wt. 293.6; S&ma, St_ 
Louis, Ma., U.S.A.); stock solztio~ of 3-WI- (XXI ,&I@ (6-Z mg of 3-MT in 50 z~f 
of 0.01 A& h-&ochforic acid, stared zt 4” and kept for oo mare than t&e weeks); 
solrrtions of 3-M-r (lO,~cgjml znd I ‘tigjml), prepared by &Wing the stock solution 
\vi’Jz gIass-dist?Eed water @is solution must be prepared dally). 

The -reagents for the NMN ad MN assay .ze those nsed previousfyP. 
The cat@-exchan@ resins ae obEzir& from FIuks (EZchs, Switzerfancif, and 

EG’~ ti_eAed zs fdIows_ ArderEte CG-50 (NE&+ : 20~00 mesh) is rigoro-usly stabi- 
lized at pH 8.78 befare tzse by successive &ashings v&h 0.5 &f borate buffer @H 8.79). 
Dawzx 3OW-X2 (EEA J 150-238 m&h) Is rigarously adjusted to pR 5 before use by 
EWIXiOUs wastrings V&ET; glass-distilled water. Both resins arc purified before use as 
described etsewhereT. 
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The general procedure is based 011 the method used in our Iabaratory for ex- 
tracting urinary metane&rinesgJa. After initial pm-i&&ion of the urine hydrolysate 
an Dawex .5OW-x2, the ammoniacal eluate is evaporated, 2nd the residue is dissolved 
in borate buffer; the three methaxy2mjnes are then sepaated au an Amberlite CG-50 
fpH 8.78) column, with borate buffer of pH 8.78 2s efuent, and cailected in separate 
fractions for ftuorimetric assay. 

Urine collection and h_vdraI$sis of cartjagates 
Urine (X-h specimen) is coLlected over hydrochloric acid (5 m! far 100 Ml of 

urine). itfethaxy2mines are less sensitive to oxidation tlran are catechaI2mines; thus, 
acid urine ($3 I) may be stared 2t do far at Ieast a month without addition of ascorbic 
acid or EDT.4. Kydralysis of canjngated methaxyamines is performed 2s described 
preuiauslyg. 

Ex&znge UPI l?orw.r 53 [V-X2 (pH 5). The procedure is the same as that previ- 
ously described far MN 2nd NMBP, but borate buffer of pH 8.78 is used instead of 
a buffer of pH 8.80. 

Separatkm an Amberl~te CG-SO (pH8.78) cohmn. The Dowex efuate is trans- 
ferred to 2n Amberlite column, prepared 2s described previously’, the only madifica- 
tian being that the borate buEer 2nd the resin have a pH of 8.78 instead of 8.80. The 
ef&ent is collected as soon as the extract has been applied ta the column; the first 
15 ml of eBuent (contiining pi_gzents and other caumponnds) is discarded. EIution 
takes place at a flow-rate of 15 ml/h and under atmospheric pressure and tfre con- 
pounds of interest are etuted as fallows {see Fig. I): 

u 
D 10 2P 30 Lc- %I EO m 80 St3 lea 

EFFLUENT VOLUME CmL 1 

Fig_ i. Frzctionztion ofmethoxyamines 011 an Amber!ite CG-50 coin (1 I.5 cm x i cm) at pE 8.78. 
The soIution appiied is an amreooiacal ekate cam&g from WS2tion on a Dower 5OW-Xz colw 
at pLf 5 of urine (20 ml) diluted to 80 rnf and containing added MN (20 & NMN (20& 2nd 
3-MT (Xl &: 0% eIuent is 0.5 M bonte b&&r of pR 5.X. The reactian steps are described in Tabk 
fE and ref. 9. 



Intensities of the eluate 
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lne 3-MT,concentration in pg/ir of urine (with a 2O-mf sample) is given by 

@I t Q-j X 50 

?AESuL’fs A&D DISCUSSION 

Choice of technique far extracting J-MT 
Some gas chromatographic procedures for 3-MT assay have been descri&dS*‘L, 

but none is snitabfe for studying no&ma1 urine; ion-exchange cbromatograpb,v seems 
to be more stitabIe for isoIation of 3-MT from biologica samples: The most fre- 
quently used adsorbents (see Table r) are the cationic resins Dowex 5OW-X2 (H’)zr, 
-X4 (H”)13, -X4 (Na+~-)3~Lc~~s, -X8 (H’)‘**, -X8 (Nat)s*ra or Amber&e CG-50 
(NE%“)‘*“, CG-f20 (Hi)z6, CG-I20 (Na*jL9. 

Dower 5OW retains 3-MT at pH values from 5 to 6.5, the compound being 
&sorbed by acid1*2*4-G*1” or alkafine erution 12JJ . However, the exclusive use of Dowex 
has ?XO shortcomings. 

(l) The acid elution is oat specEc for methoxyIated amines; catecholamirres 

i 

MN NMff 3fis-r 

P 
-L 

I ~~~~~ 

t 
A pH8.04 

5 

0 
13 sz 2!2 z ia 32 SJ ‘10 eo 92 1-2 
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effluent vatume kntl 
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d.lilJL 
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C pH 2x85 
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1 
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aw25a:rssf6a708090iaa 

emuen: uolurne~md 

Fig. 2 Separatiorr of metboxyamines OLZ an AmberEte CG-50 c0Jmm1 (lZ.5 cm x I an) at the pH 
vztfues s?xown. The soIuticn appfied is as ia Fig. 1. The eiucnt is 0.5 M borate buffer of pH 8.64 (A), 
8.78 @), or KS5 Q. 
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&x&ding dopamke) are ehted as weI1, and, although dopamine can be partia.IIy 
removed by fractiona acid elutior~~, it is never compIeteIy separated fion S-MT-. 

(2) T&e basic elation has the aduantage of destroying the catechofamines; 
however, f&he: ammaniacal eiu&e emoaf be wed direct& for fluorin.etic assay, be- 
cause it contains 2 large amount of urinary g&lerLts. 

The c&ionic AmberIite CG-50 or CG-120 retains the methoxylated amines at 
pH values tG s_P*lO*=--io_ The use of Ian appropriate ehent {borate br.&ier, am- 

rnoof~~~ acztzte ix&b, OF hydroc~oric acid) leads to complete seT2ratforr of MN, 
NXN u;d 3-MT, e2ch of which can be determined withorrt mutuzf interference. 
However, s2tisfactory separation on Amberlite is obfzined on@ from a p2rtiaIly 

pur_iEed exe&, 2nd for this reason, an initial puri&zttioa stage is usurrlly performed 
either on Dowex 5W’O or on zierrnis~"~. 

Dowexpracedure. Oneessentiatccmdition forqn2ntitzGve fixation ofmethoxy- 
a_mines oz D;nvex 50 andgoodexchangeof or~anie compounds on the resin is alow 

s2Iine content OF t!x sampie; to dxieve this, the urine shorrld be dilrrted fourfold 
with $2ss-dlst2Eed W&ei (tmtil the creatinine con:ent is Iess than 0.5 mg/mlj. 

EgFeci of Amber&e pi7 ar;d br&Teer pH_ The separ2tion of the three methoxy- 
amines is achieved by ciisphement chromatogr2y=hy with O.SM borate bufier on 

AmberEte 03-50. Ai const2nt buffer moluity, small v2rIations in pR of Amberlite 
OF bn_%er lead to modifk?itions in the efution volumes 2nd the separation pattern of 
the three znkes (see Fig. 2). An increase in pH vague seems to offer the advantage of 
reducing the elution vo!ttme, but de&led anaiysis of the diagrams obtiined at pH 

8.04 to 8.55 shows that separation of S-MT from NMN was good uver a wide range 



of pH (8.70 to 8.85), whereas IMN and BBfN were rigorously separated only at pH 
values between 8.75 and 8XJ. 

Indeed, the location of the elution peak of 3-h2T is little modified over the pH 
range 8.54 to 8.78 and is clearly advanced at higher pM values (Fig. 2). The effect of 
p_rf is more important for metanephrines, which are retarded and better separated at 
pH values less than 8.75, but dramt forward and overlapped at pK vaIues greater 
&tran 8.$@ (Fig. TJ_ These facts kd us to chaos e a pH of 8-78 (see Fig_ 2b) for the 
Arnberlite CG-50 and fur the borate buffer used in the fractionation procedure. 

Use ofresins. The preparation, storage and use of the Dower; and Amber&e 
resins need particular care (see Materiafsf. Dowex 5OW-x2 @I’), used for the first 
step, retains most of the urinary pigments; thus, it cannot be regenerated, and each 
sample must be purified on a new& prepared Dowex cofumn. Amberlite CG-50 

(MIST) can be regenerated after each use by at least five successive washings with 0.5 
Itf borate bufk of pH 8.78 and is stored in the same buEer. A single batch of Amber- 
lite can be re-used 50 timess, br& for each change of the resin, a new fractionation 
dia_g-zm kas Ea be estabfished; &is is acfrieved by analysing a sample of urine to 
which 3-MT has been added. 

A steady pH value of the resins is essentiaE for reliable extraction of the me- 
thosyamines. Moreover, under our conditions for preparing the AmberBe CG-50, 
and eluting the amines from the column, &ere is no interfering fluorescence between 
335 and 390 nm; this contrasts with what happens when Amberlite is used with I 44 
hydrochloric acid as eIuenP. 

Purify cEfehate.r_ Urinary pigments in the ammonia& efuate from the Dowex 
interfere seriously with fI uorimetric assay; they are totalfy removed in the rejected 
fraction of etuate (O-15 ml> from the Anxberlite coiurnn. 

2.5 % Aikaline 3 5 M Hydrochfotic 30 ZG 335-395 5.5 
sdpbite (0.2 ml) add (a.4 ml) 

5 _A4 HydmcMoric 15 20 335-385 Not mentioned 
acid (0.7 ml) 
Gkzcid acetic acid 40 EclO 320-375 S 
(a_5 ml> 
5 M HydrochIoric 30 45 340-380 Not mentioned 
acid (f ml) 
5 M Hydro&Ioric 30 SO 33&3S5 Not mentioned 

acid (I ml) 
315-430 8 

0 33u3C.b 4.5 



Z-MT can be coovetied into a fluorescent compound by oxidation with potassi- 
um fer~qan;deS.‘5.15 5r &,d&l.t.‘.Zl (set Table III). Thz spectral features of the f%m- 
rescen: compound diEer according ta the nature of the mtidaot, suggesting that the 
Auorescem derivatives are net the same. For the assay of 34&T, we have mod&d the 
prme&_m described by Ffetig ef Cal. 2z for dopamine assay. AEf ‘the parameters 3f the 
reaction baue been studied 2nd are discussed bef5w. 

Ox&hti'on fitme. The firreres~ense intensity of the S-MT ffuoraphore shows a 
rapid increase up to 1.5 min after iodine oxidation, after whicl~ it remains constam 
between 2.5 and 3 rnl~~ and then decreases (Fig. 3). As the oxid&iorr rime is critical, 
it is impotiant not to oxidize more tha_an 20 samples at once. 

Kinetics cf$mrescersce deselqmerrt. At mom temperature, the kxesceoce 
intensity of %%%T increases rapid& soon 2fter the fin2~ acidifkztion, but the mZimm 
is reached on$y 2t 30 mir, (Fig. 4) J the &xescence intensi@ then rem&s constant for 
3 h. The ad&ion of 2sx&ic acid&2 mg in 1 ml of 5 AC hydro&oric acid), as sug- 
gested hy Fleming et CL zZ for CiopaEEine a‘sszy~ is not necessary. 

GxidatrbrzpH. IO ourex~&~ental conditioi;~, the fTu5iesenCe intermix 0f3- 

MT (1. ,ug) is xvm.ximal when the initial pH before oxidation is 5.2 (Fig. 5). In fact, the 
optimum pH depends aIs3 on other pawzxeters (the bnf?er moEarity and the nature 
and cmcen&ation of the ox&sing reagent). Thus, isr the Laverty and Taylor prace- 
dur@‘, ‘&e optimum pH for 3-?&T assay is E-8; better semititi~ can lx obtained by 
ad&g I.5 &f amrnoniaZ to the medium before oxidation. This ~2s n5t confirmed in 
oLz1’ pmcedme. 
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TIME IE( MtHUiES 

Fig. 4. Development of tluorescexe i&ens&y of dopamine ( -) (I pgf 2nd 3-MT (- - -) (I ,ug) 
oxidized zs described in Tz5Ie II. For dopemine, the stabilidng reagent is 0.4 rJ of5 Mhycirocbioric 
2cid con’tiing 2 mg of axorbic xid per ml (see ref. 22): for 3-MT the fluorescence development 
is ffie sane whether the stabiking reagent is as abv~ or oniy 5 M h~chchloric acid. 

Fig. 5. Effect of pH of 0.5 &f borate buffer on fluorescence intensity of 3-MT (0.5 ,ugj. Alkzline pEf 
v&es (&we 10) are obhiced by adding gki& ammonia to the medium before oxidation. The sampIe 
is I ml of 3-MT in 0.5 M bonte of varying pH. The reaction steps are described io TabIe KI. 

M&rrii~ of rnediutlz. The mofarity before oxidation differs in the methods used 
by diifFerent authors (see ‘Table XI), varying from 0.05 to I. Kaser and Thomke’ used 
a sodium chloride-saturated medium before oxidation. A study of the effect of borate 
buffer molar&y (Fig. 6) shows that the ftuorescence intensity due to 3-h%T is constant 
at mofarities from 0.3 to I, but decreases greatly when the molar&y exceeds I. Thus, 
in order to ensure good fiuorimetric sensitivity, the eluates must not be diluted by a 
factor greater than 5. 

SraiXE?zg pH. By varying the moIarity of the hydrochloric acid added at the 
final step to the oxidized sample, a final pH ran&g from 0.4 to I I .5 cam. be obtained. 
A high fluorescence intensity is reached only when the finai pH is acid: the optimal 
value (1.6) is obtiined by adding 0.4 ml of 2.5 -44 hydrochloric acid to the oxidized 



Fig. 6. Efkt of moltity of borzt.z buffer of pR 5.2 on Eaxescen~ intern&y of 3-&U (0.5 ~cg}_ The 
sample is I ml of 3-MT in bonte b;tfier of vxying moIuity. The reaction stips are dcsscrikd in 
Tzzbb IT. 

mixtilre (Fig. 7). However, this pH is ROE easily reprodrrcibfe because of the unsatis- 
fzc~ory stabSty of the pH of 2.5 M hydrochloric acid znd of acetate ions present in 
efuates with high buffer stren,@; for these reasons, in spite of z l0 aA loss in assay 
sensitivity, 5 M hydrochloric acid has to be osed to ensure good reproducibility. En 
fact, as has bea shown for the cx2dation $2, the fina optimnm pH depends OIL the 
operating ccnditions: &us, for the method of Lzvetiy and Tayk@, the optima! pH 
is 4.5. 

Spec@city. Possible irrterfereence in ‘Jle firrorimetric assay of S-MT by eqtiolaf 
amounts of related compounds is indicated in Table IV. Only dopamine (15073, 
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TAELE IV 

FLUORESCENCE OF EQUIMOLAR A_MOUXTS OF 3-MT AND RELATED COMPOUNDS 

Dif?ercnt compo~~~ds (in 1 ml of 0.5 :U borate bufGer of pH 5.2) are oxidized as described for 3-MT 
in Table IL 

CUf?i_pOUnd Reicxive fiuorescence 

3-MT 100 
Dopamine 15-O 
DOPA 30 
a-&Zethyl-DOPA LS 
3-O-MethyGDOFA 7 
3,4_Dihy~oxyp~eoy~acetic acid 5 
Epinine 3 
Aleudrine 3 
NMN 3 
MN 3 
Norepinephrhe 2 
PZWsyIXlp&hof 2 
3-_ethoxy4_hydroxyp~~~y~ethanediol 2 
Serotonin 2 
Epinepbriie l 
Ho~ovaniTlic acid I 
Vtilyhvzdefic acid I 

3,CDihy&oxymandelic acid t 
Octopamine 0 
TyrZmine 0 
Dihydrox~&e~ykerine 0 

___ .- 

DOPk (30755 and 3-O-methyl-DOPA (7:/,) exhibit interfering t?uorescence. LX- 
Methyl-DOPA g&es a fluorescence of 14%: but this compound is not present in 
normd urine. Dopamine is totatiy destroyed by the ammoniacal ehtion frorrr Dowex 
50; most of the DOPA is destroyed by 5 LW ammonia and the remainder is ehted 
from the AmberIite CG-50 in the first fraction of efffoent. 3-O-LMethyl-DOPA resists 
aikaIIlne treatment, but is eluted from _4mberlite CG-50 (#I 8.78) in the r"raCtiOff 
from 4.5 to f7 ml of eluate; under the same conditions, 3-MT is etuted in the frz~tiorr 
50 to 95 mf. In contrast to other techniques (see TabIe f), the 3-MT extraction 
procedure described here eliminates dopamine, interference from which wouM make 
Auorimetric estimation of 3-MT impossible. 

Sen.sMv@ cnrd fz&arfry af reaction. The sensitivity of the fluorescence reaction 
(calcuIatecI for a Auorcscene va!ue twice that of the blank) is 30 ng of 3-MT in the 
reaction mixture. However, IO ng of 3-MT, Le., 5.5 &ml of sa_mpIe can be easily 
detected (Fig. S-4). The ftuorescence iotensity is linear for up to 4 pug of 3-MT in the 
reaction mixture (Fig. SE). 

icE1~~te bianX-“_ The determinatiorr of the elnate blank is important. Blanks, 
determined on urinary elrrates by reufacing the oxidant by 10 % EDT-4 solution (0.2 
ml) OF by inverting the order of ad&g reaseents (hydrochloric acid, sulphite, iodine) 
often give high fluorescence values. It is therefore more convenient to take increasing 
volumes ofeEuate (0.3 and 0.8 m1) and to caIculate the amounts Of ffUoFOphOre formed 
by the difference in fluorescence between them (Fe_s crE - Fom3 mI)_ This procedure is 
suitable onfy if the &ate blank fluorescence is slight with respect to the sample value 
and can therefore be regarded as constant. 



Natwe offluorescezt pro&x f. The teehnid steps ofil.uorimetric essay for Z-MT 
are thesameas for dop~~inei'.TfIedopanineesEimationis basedon mxidationofthe 
molecule to quirione and cy~lisatiorr to gke atinacbrome; &is undergoes intro- 
molecuiar rezmmgenent to form 5,ddihydroxyindo!e, tie fEuoresce~lt derivative. The 
sirrr’,tities in activation and Bwxescence spectra of the dopamk~e and 3-MT detivz- 
t&es (Fig. 9) sugest that they zre the sane. This observation can be compared with 
-the es’ablished faP bhzt oti&tion of MN md NMN by potasslun period&e leeads 
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to the formation of a Auorophore exhibitin, = the same activation 2nd fluorescence 

spectra 2s epinephrine and norepinephrine, respectively. Adler and Magnus~on’~ ex- 
plain the spectral simikrities between these amines and corresponding methoxyamines 
(MN md NIMN) by demethyktion of the fatter during oxidation. 

In the same way? we suggest that 3-MT might be demethyfated during oxidation 
and that the subsequent chemicti steps are the same as for the iodine oxidation of 
dopamine (Fig. 10). This hypothesis is supported by the fact that the iodine oxidation 
of dopamine is quicker than that of 3-MT. The ,sreatest fkorescence intensity is 
reached in 1.5 min for dopamine and in 2.5 to 3 min for 3-MT (Fig. 3). In addition, 
the kinetics of fluorescence stabifization are the same for S-MT and dopiernine (Fig. 4). 

deafon oxidation 

3-O-HETHYLOOPA#f#E OOPAMfffE AWffdaCkiRO#E 5.6 - Df WDfWXYfkiDOLE 

Fig. 80. Suggeskd scheme for formation of the fluorescent derivative of 3-MT. 

The method described here has been successf&y applied to the determination 
ofrrrinary Z-MT in physiologic& and p&hoIogicaf situ&ions, with reproducible results. 
Under physiological conditions, the mean excretion of total (free 2nd conjug2ted) 3- 
MT for 43 ad&s (ased from 18 to 55 years) was 98.4 & 8.3 pg per 24 h* or 8.8 & 0.8 
pg per IO0 mg of creatinine*. Few results for urinary ?-MT in man have been pub- 
lished, and our values are lower that those previously reportedr*2*‘6. This may be 
because most of the other procedures are insuffcientiy specific for Z-MT assay and do 
not completely eIiminate interr”erence from dopamine. 

Our procedure is highly specik for 3-MT even in urine from patients with 
such diseases its phaeochromocytoma, where high concentrations of MN and NMN 
and normal levels of 3-MT are found: NMN and MN excretion are respectively 
4?.5 f 10.5 and 42 2 7.2 times the control values, whifst Z-MT is increased by a 
factor of onfy I .4 &- 0.3. Afso, urinary S-MT estimation is of value for adcener& 
turnour proposis in chifdren and zduifs and can assist in determining the degree of 
mdignancy of tuum0urs”. The assay is not affected by high concentntions of 
doptine; for instance* in parkinsonian patients receiving L-DOPA urinary dopamine 
Ievefs are irx~-e2secf 110 times, whereas excretion of 3-MT is only ti times the control 
vafue's. 



REFEXEENCES 


