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Kyn 3.5 min
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Simultaneous Determination of Kynurenine and Tryptophan in
Serum by High Performance Liquid Chromatography

WANG Rui TANG Aiguo
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Abstract A method was established for the simultaneous determination of kynurenine Kyn
and tryptophan Trp in serum by high performance liquid chromatography-ultraviolet detection
HPLC-UV . It employed a Symmetry Shield RP-C18 column 150 mm x3.9 mm i.d. 5 pm
and a mobile phase of 15 mmol/L sodium acetate-acetic acid solution containing 2.7% v/v
acetonitrile pH 3.6 at a flow rate of 1.0 mL/min. The ultraviolet detector was operated at
225 nm. Serum samples were first precipitated with a 5. 0% perchloric acid solution then cen-
trifuged to remove protein residue and finally analyzed by HPLC. The retention time of Kyn was
3.5 min the linear range of the method was from 0. 098 to 49 pmol/L and the detection limit
was 0. 02 pmol/L. The recoveries of Kyn were from 90. 82% to 93.45% the intraday and inter-
day variations were 2. 37% and 3. 66% respectively. The retention time of Trp was 8.1 min
the linear range of the method was from 4.9 to 490 pmol/L and the detection limit was 0. 20
pmol/L. The recoveries of Trp were from 95.51% to 98.67% the intraday and interday varia-
tions were 1. 50% and 2. 65% respectively. The method is simple fast accurate and suitable

for routine analysis.
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Kyn Trp
15 mmol/L -
Kyn Trp 2. 7% 0.45 pm
30 min
2.5%
Kyn Trp Kyn Phe Tyr 5-HT KYNA
- HPLC-FLD Cr
! 1.3.2
HPLC Kyn Trp Kyn 10.8 mg Trp 10.0 mg
’ 2.5% 10.0
‘ - mL 1.960 mmol/L Kyn
HPLC-UV Kyn Trp 4.900 mmol/L Trp -30
Trp T
Kyn Kyn Kyn 1.96 pmol/L
’ HPLC-UV Trp 24.5 pmol/L
Kyn Trp 1.4
Kyn 8 ~9
Kyn Trp 2 mL 30
- min 3000 r/min
Kyn -30 C
1 1
5.0%
1.1 0.5 ~1 min 10 ~ 15 min
Waters PC800 10 000 r/min
510 486 PC800 10 min 20 pL
Rheodyne 7725 20 pL 5
0.45 pm Millipore Milli-Q -30 C
Millipore DU Series 600 -
Beckman TGLL-18 1.5
Kyn Trp
Kyn Trp 5- 5-HT
KYNA Phe Tyr PC800
Cr Sigma + mean * SD
Tedia Kyn pmol/L =
Milli-Q Klsg’ln * fn x2
1.2 Trp
Symmetry Shield RP-C18 150 mm 5
x3.9 mm i.d. 5 um Waters 15
mmol/L - 2.1
2. 7% pH 3.6 1.0 mL/min 2.1.1
225 nm 20 pL Trp  Kyn
1.3 DU Series 600 -
1.3.1 200 ~400 nm Kyn
225 nm Trp 221 nm
5.0% Kyn Trp  Trp
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225 nm 225 nm 2.1.4
0.50.81.01.2 1.5 mL/min
2.1.2 2
[ 2 mmol/L KH,PO,  10% Kyn Trp
I 0.1 mol/L 0.5
2.5% I 15 mmol/L - 0.8 mL/min
2. 7% 1.0 mL/min
5 1 1 20
I 5 min Kyn )
1 &
15 L .
1 Kyn Trp \\\
= ~.
I Kyn Trp E 0L SN
Iz i
Kyn - 7 e A
15 mmol/L - 2.7% St \\ T
——.—
T .
0.4 0.6 0.8 1.0 1.2 1.4 1.6
1 Kyn Trp n=>5 -
Table 1 Effect of different mobile phases on
determination of Kyn and Trp 7 =5 2
Kyn Trp Fig.2 Effect of flow rate on retention time
Mobile
. . peak area/ . peak area/ 1.Tp 2. Kyn.
phase lr/min lg/min
nV- s V- s
I 2.43 2.180 x 10* 4.50 3.227 x10° 2.2
I 3.79 2.365 x 10* 8.60 2.414 x10° 2.2.1
jil| 3.50 3.734 x10* 8.10 4.232 x10° “ o147
1 Mobile phase I 2 mmol/L KH,PO, solution containing ’
10% v/v  methanol mobile phase [ 0.1 mol/L sodium 20 I~LL 3-a b
acetate solution containing 2.5% v/v  acetonitrile mobile
phase Il 15 mmol/L sodium acetate-acetic acid solution .
containing 2. 7% v/v acetonitrile. Kyn TI’p 3.50 8. 10 min
2.1.3
30000 T
2.0% 2.7% 4.0% 15600 [ . Tip I b Trp
b , i i
6.0% 8.0% : !
L [ I
= r [l = L I I
Trp  Kyn 5000 [ I“l 10000 - i\ H
8.0% Trp Kyn » l\}yﬂL }}\L ] | Ky ]| %\
0 L
2.0% 0 2"‘” l/_' — 0L R S N N N
2.7% 10 0 s 10 0 5 10
min #/min ¢/ min
12 3 a b
1 Fig.3 Chromatograms of a standards
10 - | & and b a normal serum sample
gL e Conditions Symmetry Shield RP-C18 column 150 mm x
8 y ry
= \\ 3.9mmid 5 pum mobile phase 15 mmol/L sodium ace-
E vr '\\ tate-acetic acid solution pH 3.6 containing 2.7% v/v
ak 2, T acetonitrile flow rate 1.0 mL/min detection wavelength 225
5 _\-‘\A\‘ nm injection volume 20 pL.
oL 1 1 1 Ll 1 | |
2 3 4 5 6 7 g 2.2.2
¢ (Acctonitrile) / % Trp Kyn
1 Kyn 0.002 ~ 100
Fig.1 Effect of the content of organic solvent
in the mobile phase on retention time pJ‘[IO]/L Trp 0.01 ~ 1000 p,mOI/L
1.Trp 2.Kyn. 3



2 Kyn Trp
Table 2 Regression analysis and detection limits
of Kyn and Trp

. Linear Detection
Regression

Component o r range/ limit> /
equation
pmol/L  pmol/L
Kyn Y= -5550 +20387X 0.9995 0.098 -49 0.02
Trp Y= -4206 +16232X 0.9997 4.9 -490 0.20

1 X concentration pmol/L Y peak area pV- s.
2 Detection limits were determined based on signal to
noise ratio of 3 S/N=3 .

2.2.3
“ | on

3 Kyn Trp n =20
Table 3 Precisions of intraday and interday
determination of Kyn and Trp » =20

Intraday Interday
Component mean +SD / RSD/ mean +SD / RSD/
pmol/L % pmol/L %
Kyn 3.65+0.09 2.37 3.61 £0.13 3.66
Trp 35.86 +0.54 1.50 36.54 £0.97 2.65
2.2.4
1.6 mL 4 3
1 0.1 mL
0.1 mL 3 “1.4” “1.27
4
4 Kyn Trp n=3

Table 4 Recoveries of Kyn and Trp 7 =3

Component Added/ Found/ Recovery/ RSD/

pmol/L pmol/L % %

Kyn 0.98 0.89 90. 82 3.5

1.96 1.79 91.32 2.2

4.90 4.58 93.45 2.6

Trp 4.90 4.68 95.51 2.4
49.00 47.31 96.55 2.7

98.00 96.27 98.67 3.9

143.
2.2.5
Kyn Trp Phe Tyr KYNA 5-
HT Cr Kyn Trp

5
Table 5 Results of interference test

Component ¢ Component / pmol/L  Retention time/min

Cr 53.5 1.42
Tyr 55.0 2.13
Phe 1220.0 2.32
Kyn 1.96 3.50
5-HT 56.7 5.83
Trp 24.5 8.10
KYNA 13.2 11.28
3
Kyn Trp
IDO
Kyn Trp
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