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ABSTRACT This paper describes a techni-
gue for selectively extracting plasma cate—
cholamines prior to quantification by HPLC-
EC. The extraction system was a two-stage
process. The first stage involve the complex
formation between diphenylbrorate and
catechol (diol) groups in alkaline medium.
The second stage was a liquid-liguid extrac—
tion. The, complex combined with tetraoctyl-
ammonium bromide to form an ion-pair
formation into organic solvent. The cate-
cholamines in turn was extracted with acid.
This technique provided a very specific
extraction procedures which resulted in chro-
matograms with few interfering compounds
and gave absolute recoveries (100-103%)
of norepinephrine, epinephrine and dopa—
mine., Meanwhile. the plasma catechol-
amines were concentrated and the detective
sensitivity was increased. A good linear
relationship was found between the concen-
trations and ratio of peak heights of the
catecholamines from (,125-2 ng. The cor—
relation coefficients ranged from (.993-
0.999. The coefficients of variation of the
intra— and inter—assay were within 3 and
6% respectively. The results show that the
procedure {s very simple and fast. The
methed is wvaluble not only for clinical
diagnosis but also for laboratorial research,
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MATERIALS AND METHODS
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110 B M#yik®, ALTEX 210 A ##[E, BAS
LC-4 B/17 # H {t % & M 25(Bioanalytical

System Inc, FEBRIEMHLIE, Ag/AsClHih -

L), 472 BFEALE RS,

¥ LHEF L RE (norepinephrine
NE, Serve); 5 tJf#(epinephrine E)
4 B 3 (dopamine DAY Fluka P25y 3, 4-—
FE R R (dihydroxybenzylamine DHBA,
Sigma), K Eill# 2- 54 Z 85 (dipheylboric
acid Z-amino ethyl ester DPBEA, Sigma),
MO 3z FE {k i (tetraoctylammonium  bromide
TOABr, Fluka), B{F % &igid#H(IPR-B,),
FKELZRAR ), LIRIERESE, IEXE&EM
LB M ZR(EDTA) fHy EH 7= AR 5 CP
BiRF, KA SR (R BALLIRED

BlEHE (@i £5 Ultrasphere ODS,
250x4.6mm ID, FpefE 5 pum; Fsh ENZ
B—-ZEAN2P Kk OPHL0, & 7H0.68%
NaAC, 0.01%EDTA, 19373tk 3,
B 9% Z ik R RTLL 0. 45 wm JB T 38 3 =,
FEZ 1.0 ml/min, H{k 8 BT /EBE
650 mV, i R &EH 5 nA,

FERERES HiEEHNE, E, DA
1 DHBA (P4 ) 4 8l F HC10,(0 .1 mol/L),
ACEL 0. 1me/mIREFHIETRE, B4 %ELR
., 1—2AFE#H—K, & HNFHZE&O0.08
mol/LYR BB HIkE, #HAER 1000,

e Heirer EDTA HEE 1, 5.0
(2000 xg/10min, 4 C), A EHIW¥E, -70C
fAfFa M, WaEkRimE 1.5 ml REf 5,
mA—=z=&Ei DHBA, 1ml NH,CI-NH,OH %
Hik(2.0mol/L, pH8.5 &7 0.29%DPBEA
Oo.5%EDTA), s ml FEBE(EH 1 %IE ¥
2T 0.1% TOBAr)/RAE 308, B§.L-{(2000xg/
10min, 4CHER 4ml FYPHRT B—EZEid
BN, Mz mliF 2pEE, 200 pl 7, B
(0.08 mel/L), HiE 30s, B L.(2000xg/
S5min, 4CHFLHFHLM, 10081 ZE WK iE
MERESSIN, EBPRIGIEE 30 min (j
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SEItH RAEAFETE, LRE A
NE 5 BATERF. HHRAKEMWNE 5
DHBA pintEMB RN ER AN NSE
gy DHBA)FEM R & #F TR UG sk FE.  JERi
FRE & i DHBA 1 NE fiag itk 1825 ™ B2
FSle Pfs (RI":HDHBA}{HNE). ]ﬁlﬁﬁﬁx% NE
18 # 2 = Cug = Hye/Hpapa X Cousa X RE
AT, RO COBEE, HAiR.

RESULTS AND DISUSSION
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R BGERmAR i1 DPBEA fiI TOABR, |
FRE S RURREER . R AR B M AR
SELFEBEHNLEY, BEICLRELE
Fhge e T4k, [ FER BUEAR o g i L.
W B, SR T T Y O,

SEFHENEE AWK T B R
PH {5, 55T RHAF MK BERIE AL 15 71 0
SRS BB, L% EC RIE T

NE DHBA

DA

5 10 18 0
Time (min).

Flg 1. Chromatograms of catecholamines in 100
pl of standard solutiom 1 ng (A} or of lhe ex—
tracts from human plasma{B)NE = norepinephrine,
E = epinephrine;, DHBA =3, 4-dihydroxybenzy-
amine, DA =dopamine,
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Tab 1, Reproducibility of retention Hme and ratio
of peak height, each compouent 2 ng in 100 pl

Tab 2. Becovery end precision of determination
of NE, E and DA in plasme by this method,

istandar solution, n=5, ¥4+SD, n=5.
Retention Ratio of Recovery Within—run Between-run
time{min) CVi peak height Cv% (%) CV (%) CV (%)
EN 4,546 +0.021 0.46 0.85430.006 0,67 NE 102.7 1.6 3.8
E 5.8620.018  0.34 0.626%0.004 0.61 g 101.7 2.9 4.0
DA 9.666+0.009 0.0% 0.545:40.006 1.12
. . #R#EH, SELBRNELREENRIER
| BELEERE. KWEPHL.0, BEMREE L G EEE, ARSI
e - v n =]
1%, ZHESBNSY%, LIEIEHRELE

650 mV Bf #E{f NE, E 1 DA 38 22 4
B, MEHFWIEHRLEF(Fig . &
ML 0.125-2 ng WIEE 5 585 1L
ZRAERFPHEMERXE, NE, EfDApif
XFEB4 I 0.998, 0.999# 0.999,
RTHELRESHRENEENELENE, E
1 DA 5 DHBA B &L ER ZH(Tab 1),
ERFPREZNERZHHE D, HANE
MEMEET, E2ERTHEILEBHENE
BT,

BRERNER LtEH—FERERNW
FEEREEER, BHXRERYINRE
oS 1.5m {—-RBamiERe, &K
W& EAITRIG BEEE, 2B E
WIERHIZRE(FiE 2), 4 RTFEF & RN
#E, BElEZRLR KK x100%5K, Ko
K, Jpifn 3 ndnsf B i FREUS Frid ik wy
#3E, K iRk REBRAESRERENE 2,

m)l
—-
o

Poak haight (o
g

7

0.5 1.0 1.5 20
Worapinephring ing, 100 pl)

s

Fig 2. Lineavity of response For norepinephring in
spiked plasma with sclvent extraction (a) and in
NE atandard representing 100% recovery (b),

%

l _

¥, EFRNEEE{APRENER R
(CV), =ZmiFEW CVaBl/AT 3/ 6%
(Tab 2),

EXAGR/ILFREEBRONE KAk
W& T 43k 20 IER A ML FEER &
B, SREFEF4E EnSRIEWRIEL, NE
WERMEED., ERANSFER, HED, &
HREC BEWWEER, ZF ZNTEE
REBAWTHEZRSE. nEPILFSES
RN EE RS eERYE, HHETREFTRR
FBRAELSHE, IBNEREREXR. BRIX
BRERSRESY"T ok | thAK ¥
(Tab 3), X ReEMEHMER DAHSR,
XS ERIRBLIMBE B & RO 1
. At DA =S B HFED,
95% LI EIEH A B iy DA RgE % &
W, Etmim i HPLC-EC IR ME K P4
BFREARBHILFHENSE, LR—1ES

Tab 2. Results of determination of catecholamin-
ez in huyman plasma by present mdthod compared
with values siated m llteratlre, £+5SD (pg/ml),

n NE E Ref

10 521477  119+37 .

16 407355 11634 This work
10 194434  200+49 (3

1 399 70 (4)

1 515 126 (6

1 357 74 )

1 %15 201 .

*Related BAS publications, Tissue catecholamines,
LCEC Application Note Mg 12
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