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Abstract: A precolumn derivatization-high performance liquid chromatographic method for the

determination of homocysteine ( Hey) in plasma was established. Tris( 2-carboxyethyl) phos—
phine hydrochloride ( TCEP) and N~ 1-pyrenyl) maleimide ( NPM) were used as the reduced
reagent and derivatization reagent respectively. The separation was carried out on an Agilent
Hypersil C48 column (250 mm x4.0 mm 5 wm) in gradient elution mode. The mobile phase
consisted of A (15 mmol/L sodium acetate solution) B (acetonitrile) and C (300 mL water
containing 1 mL acetic acid and 1 mL phosphoric acid) . The eluate was monitored by the fluo—
rescence detector at an excitation wavelength of 330 nm and an emission wavelength of 380
nm. The mean recovery of Hey was (102.08 +4.94) %. The linear range was from 0.500
pmol/L to 100 wmol/L  with a detection limit of 0.016 wmol/L. The intra-day and inter-day
relative standard deviations ( RSDs) for Hey were less than 5%. Seven plasma samples of
patients with hypertension and seven plasma samples of healthy controls were tested and the
results demonstrated that the Hey in the plasma from the hypertension group was significantly
different from that of the control group (p <0.05). The developed method is simple fast

accurate and suitable for clinical measurement.
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Fig. 1 Reaction scheme of N« 1-pyrenyl) maleimide ( NPM) with homocysteine
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Sigma ; . (10 ¢/L) 37 C 10 min
Tedia ; . . o 400 wL NPM( 1 mmol/L)
Millipore o 10 min 4 “C.13 000 g 10 min
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o : HPLC o
100 g/L. TCEP 25 mmol/L (pH 1.3 HPLC
7.4) 4 C 25 Agilent Hypersil C48 (250 mm x
mmol/L (pH 7.4) 10 g/Lo 4. 0mm 5 pm); A 15 mmol/L
:1 mmol/L NPM 4 C B C (300 mL 1
o mL 1 mL ) A C 0.22
1.2 wm ; 25 C;
7 330 nm 380 nmo



6 * 615 -
AB-C(20:60:20 v/v/v) 0.5 37 C 10 min.
mL/min o :0.00
~0.40 min B-C(70:30 v/v) 0.5 100 L 400 pL 1 mmol/L
mL/min; 0.41 ~3.00 min A-B-C(28:60:12 v/v/ NPM
v) 0.9 mL/min; 3.01 ~5.50 min A-B-C o
(20:60:20 v/v/v) 0.5 mL/min; 5.51 ~ NPM
8.00 min A-B-C(20:60:20 v/v/v) 0.9 1.5.15.30.45 60 min
mL/min, & mino 1.2 3 o Hey
(202.6 £6.4) .,
2 (675.7 £2.1) .(678.0 £1.0) .(682.7 £2.5) .
2.1 HPLC (662.3+£7.5) (668.3+4.2) LU *s.
5 60 min Hey
N o o Hey
14 N 10 mino.
Hey o 2.3
Hey 2.3.1
; Hey Hey
0.500.1. 00.5.00.10. 0.25. 0.50.100
o pmol/Lo 1.2 o
3 Hey
Hey (y) Hey % ( pmol/L)
Hey 1.5 y =83.773x —6.5594
8 mino (r=0.9997) . Hey 0.5 ~100 pmol/L
2.2 o (
2%  Hcy 20% ~ 3 S/N=3) 0.0160 pmol/L.
30% Hcy-Hey 70% ~ 80% 2.3.2
o NN Hey
1.2 o
Hey Hey 5 5 &
Hey (RSD) 2.2% 3.0% RSD 1.6%
o 3.2% 1o 90 pL
Hey  HPLC o Hey 10l o Hey
1.2 o
( DTT) . (102.08 +4.94) % o
(TMP) TCEP. DTT 1 Hey (n=5)
. TMP . Table 1 Recoveries and precisions of Hey (1 =5)
TCEP TCEP R
2.5 96.49 £4.17 2.9 1.6
o o 5.0 103.89 +3.72 2.2 3.3
1.5.10.20.30.40 g/L Hey > 105862430 3.0 32
12 3 . SD: standard deviation. RSD: relative standard deviation.
5g/L. Hey 2.3.3
o Hey
37 C S min  Hey o Hey

o 10 g/L

10% “ .
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o, 2.89) pmol/L .
1 (8.25 +2.53) wmol/L (29 +2)
h o (5.07 £0.93) wmol/Lo
RSD 5% . Hey
Hey 0 24 h (50 +7) (29 +2) .
. (p<
2.3.4 0.05) . Hey
(NC- Hey
CLS) Hey N
Hey o o
3 Hcy (n=3)
920 ML 10 p,L Table 3 Effect of hemolysis on the concentration
12 3 of Hey (n=3)
) Hemolysis ¢( Hey) /( wmol/L) | 96
R Hey degree /% Xt £SD Xy - X¢ o
(X.) Hey 0 9.79 +0.27 0.586
} } } 1.96 5 9.60 £0.33 -0.19 no effect
(X4) - ( Xy = X) +1.90s 10 8.95 +0.38 ~0.84 effect
(95% ) $ 15 8.95+0.26 -0.84 effect
(s =0.299) . 30 8.92 +0.42 -0.87 effect
50 7.69 £0.60 -2.10 effect
2 ~20 — - - —
s: the standard deviation of Hey at middle concentration in
”‘mOl/L" HCY intraday precision evaluation. gc =9.79 pmol/L.
(  2). EDTA
500
-70 C 37 C i
; 4 °C.2000 g 400
o 5%-10%- 15 %- 300 [
>} L
30%-50% (v /v) .12 . =IN
200
3 3 r
100 [
10% Hey Hey _
° 0
2 Hcy (n=3)
Table 2 Effect of bilirubin on the concentration 300 F
of Hc; =3 [
y (n=3) 400 L
Added bilirubin/ ¢( Hey) /( wmol/L) 196 r
( pmol /L) Xy £SD X -X¢ o 300 L
0 7.48 £0.25 0.586 2 0
20 8.03 £0.43 0.55 no effect 200
40 8.00 +£0.19 0.52 no effect F
80 7.44 £0.38 -0.04 no effect 100 :_
160 7.59 +£0.27 0.11 no effect 0 [
200 6.91 £0.14 -0.57 no effect 0
250 7.28 £0.12 -0.20 no effect #/min
300 7.48 £0.35 0.00 no effect 2 (a) (b)
s: the standard deviation of Hey at middle concentration in Fig. 2 Chromatograms of (a) the plasma of a
intraday precision evaluation. X, =7.48 pmol/L. healthy control and (b) the plasma of a
patient with hypertension
2.4
3
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