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Simultaneous Measurement of Catecholamine Metabolites

in Urine by HPLC
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Yuka OZAWA
Masuo UMINO

Catecholamine metabolites, vanillylmandelic acid, 3, 4-dihydroxyphenylacetic acid, homovanillic acid and

3-methoxy-4-hydroxyphenyl glycol (MHPG) in urine are measured simultaneously by the reverse phase

chromatography.

MHPG which is released from 3-methoxy-4-sulfonyloxyphenyl glycol by Gulsulase treatment and others
are extracted by ethylacetate and separated by the gradient elution mode on TSK-GEL LS-410 ODS.

High sensitive and relatively selective self-fluorescence and electochemical detection methods are used.

TSK-GEL ODS # fivwic#its7r<t 2757 4
—RTRBOITa—n7 3 R < H % Vanill-
ylmandelic acid, 3-Methoxy-4-hydroxyphenylglycol, 3,
4-Dihydroxyphenylacetic acid, % 1_C Homovanillic
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B2, BREORHOEMRHER BRI
H¥E% fivic, 3-Methoxy-4-sulfonyloxyphenyl glycol
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ot BHREC A\ IcBE= 510 X 2 HhillR, BERC X
D MKMREHEERT DN T S BE 2 T 72
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IHEDES, FRC BN VTIEDE L\ e X b 3
BREEWH L L CTERCERIR TV A S T2 -7
1V (CA) LEBEREOBFHEN L ) —BE LI h
X5 ELTVER, FAENEHEMEIRA VAT AD5
B CEREDRRC Ao Bbhs, —F, CA
LRk CA o chHs Vanillylmandelic acid

(VMA), 3-Methoxy-4-hydroxyphenylglycol (MHPG),
3, 4 Dihydroxyphenylacetic acid (DOPAC) * 1T
Homovanillic acid (HVA) % 4 gfEgH L DORRTHE
BlEhoobY, hbofREMo msilEt SHe
DEIDDLHRZF IR TS HHEDO—D LS 2
H 5, ThboREYORBENECIIEENTBY R
LTWAEEEE 7=+ 2757 4 — (HPLC)SE LT
W5 EFE 2, 7BEE— & LT TSK-GEL LS-410 ODS

(LS-410A) * -2 ¥ 7 v~ 757 4 — (RPC)
TR T o7,

RPC 1z 3% R CA R0 EFIL, UV 50
D84 T g D, 0,1,8) L A& HAX 4 T
5N H CEERHIRC X 2 |GFIT DI, - TAHES
BRI & BRACFERHEL B A U-GERED
A ERED, IBIFY 77 vREW CEERIICE
B EhT\v5 5-Hydroxyindolacetic acid (5-HIAA)
COWTHEE R T,
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VMA, HVA, DOPAC, MHPG (¥'=3 < Vi) It
SIGMA #1%, % 1T MHPG-sulfate [3-Methoxi-4-
sulfonyloxyphenylglycol i1 Fluka AG 8% B\ /o, &
ERCER L7272 b = b Y nit AR (Aex,
220nm) *DORIMFRE T v<t 75 7 4 —BE AL,
T OMOAEITREREREEH L, R L LT
SIGMA #! Sulfatase (8-Glucuronidase) % {#FH L o

2] ® B

BRI v = o7 4 — LAEMNE, TOSCHEYE
BEROLOXFERA LI, #vFvAT7 AL LTZRD
77V = Y VEHETIEE T H 5 SP-8700 (~) v 4
oy —hHE) I IKFREEE IR LT
% RESeRIEE: FS-970, BIOIEHEBIC YTy v —2
— & v AGcEREFEHENE EC-8 RESI DR
THWSELS CERIE 7 v —TEEH UV-8 %d
BN ol WTHG, Fig 1 B OHEREZRL
7o

(3 ETAH

RPC AT TAHITH S {LFREREUR—T A ) 2y
A TSK-GEL LS-410 ODS (J7fE 5 ) 2 FA\vTce (B
Bdmm, £X 0cm AT v LAY F AZFETAZX
hfRIhT%)
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wirt, Fige 2 X v BWb2Mc & 5 MHPG %< 1
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Fig.2 Structures of CA Metabolites
and 5-HIAA
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REHEEE O pH i b BEAY 5, Ry, BRI
LNz & EORsy CEAVBRIMED) HHEEL TV TeD
CIFERS L ONHRCIL, BEBEREOFEOMCE
BWSIEORET U CRERIEE L pH, WInT 2 ERE
oW TERTLUNERD D,

SR EDOHSEIFMEOBEE M SEKELTHD
ST FTATE & OPIRTRESREPET D, Kbk
S HRIB53 1N 55 BT FEAE LT\ % 7o DI B YA K
LB OB R HI By FA e 2 BIALEL R X U Bk
BOREN RIS S L Ie DB ED %\,

Fig. 3 1 UV #H#: (280 nm), {KEREHEEIEHR
Hy: (NFL Zex 220 nm, dem>340 nm) % U CERILE
Fethyk (ECD, EDpNEIE 800 mV) % A\ /oy DHTAE
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HPLC conditions :
Column ; LS-410A ODS

NFL
J 1 1 1 1 U 1 1 '
30 40 0O 10 20 30 40 o 10

ECD

20 30 40
(min)

Eluent ; A, 2%CH,CN/0.1M Na,HPO, (pH 2.2)

B, 40%CH,CN/0.1M

18min , 2min

Na.HPO, (pH 2.5)

20min 10min

Elution mode ; A =0 A 0 B/A (—=1/9) 20MiN g /A (=3/7) —B
Detector ; UV 280nm, 0.04AUFS
FL Aex. 220nm, Aem>340nm, 0.2uAFS

ECD 800mV,
Flow rate ; 0.8ml/min

Fig.3

HRIMNRD 7 <} 75 Ak R,

UV 280 nm Xk hix UV 210 nm ©Fp R4
MNTH 2 HFBIREIIMET T2, L, ECD &L
NFL (2RRER® 1 b X HISBHRMEY 103\ C 4 FFC
DY R B RORB ORI ITER T b s

VBRI EEZ A TH A 5,
(2] gz
Procedure

Std. Solution or urine (5.0ml)

Adjust pH to 2.5 with cone.
H:PO, (ca. 50 1)

0.5ml Solution

Add ethyl acetate (1.5ml)
Shake (2min)
Centrifuge (3000 rpm, 3min)
Repeat 3 times

1 il

Organic layer Aqueous layer

Evaporate to dryness in vacuum
Residue
Add eluent (500 u1)

HPLC (20 ul)

Fig.4 Pretreatment of urine

128nAFS

Chromatograms of Urine on LS-410 ODS

Table1 Ethyl acetate extraction rate of

CA metabolites and 5-HIAA

Sample Recovery (%) C. V. (%)
VMA 96 4.3
MHPG 90 4.3
DOPAC 85 3.2
5-HIAA 53 4.8
HVA 98 2.7

ROGPC B THHAESAAShTh 54, Hi
CA DRHWORIAIE L LT, M CORmR =51 =2
T v (=) SHEEE BT iRED919:0,0 sl
ULor Ui e, S o%mm, mivRE o TR
W7 RDZ DT, BERERBHC X % B = 7 HH AT o [g]
R OWTHREZ T 5%, Fig.4 #fFik%, Table
T EIRER & BB FREE R Uic, #HERS 01 Eic
M2 FE=F B0 X b ERERFE UL, HH
OB & U CERKI b CRREE T2 ik L e
TR LI & & 5, BiBERERAE B L
o MEMTEROWEDOMBE L Bbh s, HHEAEO
RCHERD D, ZEUIHKERNE DR BE RS
AL,

(3] EEsRiLE

Jn=ex7 40y (NE) o Xk R#BHWTH S
MHPG R CEHRNO M aai e LTRW A
TkDh, MHPG OWECIxIETA B &35 M3
BPB, —f#Z Glusulase (sulfatase » glucuronidase
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Fig.5 Deconjugation time of MHPG sulfate
with glusulase

DEEYD) & AT hK ) BB TR T B 0o
" U2 U Glusulase U475 40 pH, REF LT
IR DT b AR 73 J5h3 86\ T ddie , B HESUR (3-
Methoxy-4-sulfonyloxyphenylglycol : MHPG-sulfate)
TR R CRA% T 72, MHPG-
sulfate 10 ug/m¢ K¥s@ D pH 5.0 56.5% %4k
3% 37°C TORMISIG X BICKER, 13 A EENZD
bhighotc, €T pHE.5 TORIGERE & KISEE
o\ C MHPG-sulfate 0 ik 5584 %2> MHPG
REEE UTHRE L, (Fig 5), FUISERE N EVE, K
JERERIA S TR Z & EMRT X 2 , MHPG-sulfate
12 MHPG © 4 LD KEREAFEE = A T L & T o T D
7oz ECD % 1€ NFL it U RE R R e, #E o
Ti#ED MHPG-sulfate DRI 317 5 BB T
HREY B 5 S CLEETH L, BIER R
3% BET Glusulase (3 24— 5 42 TH 50 mg wshn
THTEELT,

4 RAOA

RO &5 G OREC B\, SHiER D
KT vy P BEHEY BVCARBNEFTH S,

77 v=v -V, TSR X ORI LLTRTL
HEOBPIRTRETNETH D, FMEE L TH=F5
WARL L Ic B EDKBLEAERBD 7~ + 75 2%
Fig-6 IRl 2 & BB X 51 i e
RN X D KB OB By (RPC 13T & %
T BH5) DEBRENTREE > T3 & AR T
%o HEo TROEE=FHH B DRESR L o\ TS
BlTole V5902V E— R —FL L7-HF OWRBEW
O pH %215 B3.5ICE L SRR D BRSOV T
BOEE Fig. T R Lz, H AR+ o s i
V> MHPG LISt O3 pH 235 7 12, Ticbh b
WA F Y NVEDREEN LR, BHARI ARk -T
W5,

% PH IR\ CTROFE= MRS OMEL T\ B
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HPLC conditions :

Column ; L.S-410A ODS
Eluent ; A, 2%CH,CN/0.15M Na.HPO, (pH 3.0)
B, 40%CH,CN/0.2M Na.HPO, (pH 3.0)
Elution mode ; A ™0 o M g /4 (35/65) 10min g
Detector ; FL Aex, 220nm, Aem. >340nm, 0.2x¢AFS
ECD 950mV, 64nAFS
Flow rate ; 0.8ml/min

Fig.6 Chromatograms of a normal urine
treated with ethyl acetate

50-
O —Cr
S ———05
(o 0 —O— —
40- o4
= o— —o
E 03
~
=2
204
o——o— 5 —0 2
2.1 2.5 3.0 3.5
PH
Sample ; 1. VMA, 2. MHPG, 3. DOPAC, 4. 5-HIAA,

5. HVA
HPLC conditions :
Column ; LS-410 ODS
Elent ; A, 2%CH.CN/0.15M Na,HPO,
B, 40%CH,CN/0.2M Na,HPO,

Elution mode ; A @A 45min B/A (=35/65) 10min B

Fig.7 Dependence of pH on elution volume
of CA metabolites and 5-HIAA
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4
Sample
1 VMA (30ng) 1
2 MHPG (60ng) | 4 T
3 DOPAC (30ng) |
9 4 S5-HIAA (15ng) I
5 HVA (30ng)
1 4 > o\
LI
2 0 20 40 60 8
1 3 s FL HPLC condition ; (min)
U Column ; LS-410A ODS (4mmi,d. X 30cm)
1| I Eluent ; A, 2%CH:;CN/0.15M PB (pH 3.0)

B, 40%CH.CN/0.2M PB (pH 3.0)

Elution mode ; A 1 Affs A/B(65/35) o B 2 B 2 A

Detectir ; ECD, 950mv, 128nAFS
Flow rate ; 0.8ml/min

min

U JULEeD

Fig.8-2 Chromatogram of urine treated with

U I

I
0 2 L 60 min glusulase and extracted with ethyl
Fig.8-1 Chromatogram of standards acetate
No added Pretreatment
Urine

Adjust pH to 5.5

Add glusulase
Incubation (50C, 12hrs)

Adjust pH to 2.5

ECD FL ' 4.5m) Urine

Add ethyl acetate (1.5ml)
Shake (2min)
Centrifuge (3000 rpm, 3min)

Repeat 3 times
Al

Organic layer Aqueous layer

[} | I | [} [
0 10 2  30min 0 10 2  30min

Glusulase added Evaporate to dryness
in vacuum

Residue
Add eluent (500 ul)

HPLC (20 uD)
HPLC Conditions
Column, LS—410 ODS
Eluent, 2% CH;CN/0.15M PB (pH 3.0)

LLm, | ECD VIl FL

| | | | | | | |
0 10 20 30min 0 10 20 30min

Fig.9 Identification of MHPG sulfate
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Ry S hs pH, 7w b=t Y ARELZLTS
o= v hE—- YOREX{T-7, Fig.8-1, Fig.8-2
CFD—fla i Ulc, ElED 7 a< b 75 45 Fig. 8-1
ROBE= 7B 7 v~ + 5 &% Fig. 8-2 Th
%. MHPG 3 X0 5-HIAA 3 NFL & BUEER < B
INT35AY, ECD Lofffic kb EERRE X 5 F
ERG TR, ThXhoBHRctT 8% (-7
DEI) »bLREHEEXHT S Z ENTHRTHS, K
BB L 51 DOPAC oM THD 5
BLoy D BRI EISER IR T W W EARRITH D, L
L, Fe=FHhHQE & S8R0 g E L ECD 2 LT
RPC rofiZfbe oA EBbh s, Riciis
COFERPEENTVABIEHRLTEY, Kool
HIBRL TS EDE LD, BERIIBALCEDD
HVEEHORBEI b EEhL LB EL bh 5 O
T, FTETRGNE S REELE B BEECH L,

Fig. 9 = Glusulase W OFHIC LD 7 r~< /5
ADECEIR LIS, MHPG 13, = 04&fTulfEs B
han, 7=4 vl 2 <H 5 VMA, DOPAC, 5-
HIAA Z1L T HVA oFBMNEL7 =4 v s e <
b5 7 40— (AEC) O IS BRI BETH 5, KT
MHPG 1 RPC 2%, D4 AEC MFF L 4rg
= FEb B2 50, FiAEY & FEERECOWT,
O EODERHEITHIFECTH S,

10)
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