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Simultaneous determination of L-tryptophan and L-kynurenine in rat plasma

by LC-MS/MS

XU Kaicheng, YU Ruilian*, YANG Yunfei, BIAN Zhihui, SHAO Jiawei
School of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China

Abstract To establish a simple and sensitive LC-MS/MS method for simultaneous determination of the concen-
tration for L-tryptophan( L-Try) and L-kynurenine( L-Kyn) in rat plasma. The changesin the process of the liver
tumors formation may provide a basis for the diagnosis of liver cancer. 3-Nitro-L-tyrosine (3-NT) were added as
the internal standard for the determination of two active substances and the chromatographic analysis was
performed on a RRHD Eclipse Plus C 5 column(3.0 mm x 100 mm, 1. 8 pm) . The mobile phase was composed of
water and acetonitrile( containing 0. 1% formic acid) (90 : 10) at a flow rate of 0.25 ml/min, and the injection
volume is 5 pL. Detection and quantification were performed by mass spectrometry in multiple reaction monitoring
mode with m/z 205. 12—146. 10 ( L-Try), m/z 209. 09 —146. 10 ( L-Kyn), m/z 227. 09 —181. 10(3-NT),
respectively. The results show that thelinear ranges were 9. 670-9 670 ng/mlL for L-Try, and 9.973-9973 ng/mlL
for L-Kyn (7> =0.9990) . The limit of quantitation were 9. 670 ng/mL for L-Try, and 9. 973 ng/mL for L-Kyn,
respectively. The intra- and inter-day precisions were all less than15% ; the recoveries ofthe two analytes were
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more than 81.17% and severe matrix effect was not observed. The ratio of L-Try/L-Kyn determined by LC-MS/
MS in rat plasma showed an overall downward trend, which could used effectively for the drug metabolism studies

and researches on the action mechanism of medicine on liver cancer. A rapid, simple, sensitive and specific LC-

MS/MS method has been successfully developed and could also be used effectively for the drug metabolism

studies and researches on the action mechanism of medicine on liver cancer.
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MEMSE o AR [ N AMIT 5T rf 32 Bl T R RO
FR T 2 530 1 X ik L) o )k B2 A, Ly T
L-Kyn ABE/™HE5E, 8 F] HPLC-FLD 3 i >R
FRRE S ik 4R VE R 2%, N 32 B 5 i FHl HPLC-
UV 350 7 I e 6 00 L-Kyn if 52 8032 31, 75 22
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1.1 &5 H

L- 5 1R ( L-Try, 1 ifg 5 R A= W B804 BR 2
Al) s L-R IR & R (1-Kyn ) | 3-fiFf 2 i 2 B2 (3-NT)
(_BiIE LR IRA D) 5 N H RN 4
Al (T2 Merck 23 w]) ; g BR e b 43 M i, 7K Ry
KRG
1.2 AR ZM R EAF

Thermo TSQ — T PU A% AT & AH-JT 115 B¢ A,
WA K- (5 0. 1% W ER) , B 0.0 ~
1.0 min(95:5),1.0 ~2.5 min(70:30),2.5 ~
6.0 min(30:70),6.0 ~7.0 min(30:70),7.0 ~
8.5 min(95:5),8.5 ~10 min(95:5) ; Ji i N
0.25 mL/min, ¥ JH 4 36.5 °C, 4 5 RRHD
Eclipse Plus C4 (3.0 mm x 100 mm,1. 8 pm) , #
FESEA S o — 3 PR J0T 335 45 I 45 A7 AL Mot S 25
FALCEST) 5 (36 [ P 2 w)) T B A6, %
o) 2 AE IF B 5 2 22 Sy W ( MRMD) 45 5K
THEAE, ZA(N,) K 11K 40 psi(1 psi =
6. 895 kPa) ; T (N,) B % & 10 L/min,
TSN, MR BE N 350 °C o 24> g e )
(MRM) #5032 1 ot fif L (m/z) £ 205, 12—
146.10 ( L-Try ), 209.09 — 146.10 ( L-Kyn ),
227.09—181. 10 (3-NT) . FRZ4 e [F 43 51 Ky 47 .
66 161 Vi RER /33 17 21 F1 12 V,

L-Try \.L-Kyn 3-NT [ fb ¢ 258 WAL 1,
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Figure 1 Chemical structures of L-Tryptophan ( L-Try,1) ,L-Kynure-
nine (L-Kyn,2) and 3-Nitrol-L-tyrosine (3-NT,IS,3)

2 A i

2.1 #FfERE AAREIR G &

B L-Try \L-Kyn ,3-NT f95%5 B8 b 38 1%, 05 %5 PR
JE Je AR 2K e 1 mg/mL TR & il A5 T,
FH ol PR Al K R A A R, BC ) L-Tey Jo o ok 32
3 9. 670,19.34,96.70,193. 4,967. 0,1 934 ,9 670
ng/mL, L-Kyn JiT & ¥ & & 9.973 0, 19.946,
99.730,199.46,997.30,1 994.6,9 973.0 ng/mL
FOFRIETR IR, 3-NT Joitt e B 2y 100. 00 ng/mlL () A
PRI . %A 0.4 mmol/L i 1R B 1) It 2 AH Y T
il : 74 100 mL /K-Z 5 (£ 0. 1% HR ) (90:10)
0 A B Y 10 mmoLl/ LAY 1S W2 4% HF WK
4 mLiRSJHAS . FrAEBEOCIRIFAE 4 C T,
2.2 mahFRaLE

SMFRGUEE S M FEA TR 4 CF 4 000
r/min B0 10 min, B F 3 W, #42 Bl 2R AR B0 A
2 fETEMESE  STEIR &, IR 4 °CF 10 000 r/min 2§
0> 10 min J5HC B35, 468 0.45 wm FCFL U8 A
L ARAEA T o L 2R AR , A
KRN IR T BRI E .
2.3 AL

BRI Z N 9% 2236 (1, 764 100 L )
M 3-NT AR 10 WL, FHIN 4 4% 208 i
B4 ,10 000 r/min .0> 5 min J5, B FiE#K,45 C
TEAETHET,MAE 0.4 mmol/L FEFREL iR
FAH 100 pL 2P, i ER A J5 13 000 r/min 2.0
5 min, U EIER T 4 CTHRAA
2.4 EAE-REATH

P12V R 2RI A MR it 535 121 L 1
2-A, L-Try, L-Kyn, 3-NT {4 & i [6] 43 51 &2 5. 50,

4.86 f14.72 min, L-Try L-Kyn 3-NT %fF& S hnA
B2 A g 1 L 2-B, 36 P R R ) A
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Figure 2 Represent actives extraction MRM chromatograms of L-Try
(1),L-Kyn (2) and 3-NT (IS). A Plasma sample spiked with IS;B:
Blank plasma spiked with the two analytes and IS; C: Blank plasma after
absorption of activated carbon

2.5 FxgAr

2.5.1 Sk ARAREFR IS MK 100 pL
B2 mL BRI AR E I 225 S Y
PRUER R 100 L, il BG L-Try BT N 9. 670,
19.34,96.70,193.4,967.0,1 934,9 670 ng/mL, L-
Kyn JRHEHE H 9.973 0,19.946,99. 730,199. 46,
997.30,1 994. 6,9 973. 0 ng/mL AR AE ML KL 5,
£2°2.37 WUR P kAL S, Jr B BEAE 10 ulL, %
“L27 IR S R IR AR SR T AR IR
301, i Thermo Xcalibur £ fF BEAT it £ 48145, LA
ERTLESTRE AN AR 20l - AQ OISE N3 T L 11737133
(X) W AL BR EAT R AL o 45 2R, L-Try Al
L-Kyn 7000 2 VB N 4Rtk R4 P34 [l )31 07 e
SR8k Y =0.008 2X +0.180 5,R* =0.999 7 #i
Y =0.002 9X +0.033 2, R* =0.999 4, 5 HFR45
#9.670 F19.973 ng/mlL,

2.5.2 AFEE B2 mL EOE A F 0K
100 WL, 73 S AAAR v e 3 ol e 32 1 s o4 1 O
(L-Try 1 L-Kyn J5i 52 ¥ 70 7 2 19. 340/19. 946,
193.40/199. 46,1 934.0/1 994. 6 ng/mL) 100 L,
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2. 37 IUR J7 ik AL B, Rl — AR IE SRR 5 IR,
FRAGREE . HNIE S R, B H WK
J&,ELENE 3 d, B H RS #EE . 5 HNFTH
] RSD 45 5R %W, L-Try F1 L-Kyn H PN H [8]F5 %
J¥ RSD ¥J/NF 15% , R M R4,

2.5.3 AREMH W2 mL EOEMAS A MK
100 WL, 73 SIAAR  H i 3 b e B2 1 s o4 5 9
100 pLo 4%°2. 37 W | J5 ik AL B, 73 A 1) 0 A 2

Table 1 Stability of the L-Try and L-Kyn in rat plasma

PEHI 3 Bk FETE A A6 AN L 255 R AT T
5T . PR, AR 7E B S IUFERR (4 C) 72 h
A EME 3 IRRRAGE A (72 20 £20 C) Hd Tk
AR AE (30 d,7E -80 C) ZA LIHEZ . %5
T, BIr A 95 AT 0 1 ofE 1 B A 85.320% ~
100. 14% Z 8] , KA M 25 4 3. 16% ~9.62%
Z I S5 5L L-Try F1 L-Kyn 783X F i 60 T £
EME R

. ¢/ Freeze-thaw cycles -80 °C for a month 4°Cfor72 h
Compd. (ng/mL)  Accuracy/%  Precision (RSD,% ) Accuracy/%  Precision (RSD, % ) Accuracy/%  Precision (RSD,% )
L-Try 1.934 x10 91.32 5.32 85.32 4.32 88.32 6.76
1.934 x 102 89.43 6.04 90. 21 7.11 95.31 6. 54
1.934 x 103 98.21 3.16 88.32 3.45 97.42 4.98
L-Kyn 1.9946 x 10 100. 14 6.99 92.31 8.56 89.43 4.32
1.994 x 102 98. 12 7.93 96. 32 9.62 97.21 7.21
1.994 x 103 98. 32 6. 28 99. 64 5.47 97.43 4.18

2.5.4 mpk &R L2 mL B S LK
100 pL, 735 A (L-Try F1 L-Kyn 5t 4% 52 73531 by
19. 340/19. 946 . 193. 40/199. 46 .1 934.0/1 994.6
ng/mL) A% 5 3 BRI BE A ARIETA W 100 L, [H]
“2.37I R P, AT 5 My, a3 Bl iERE 10 pL,
Fe 127 TT S B AR, 52 g
Fi42. 37 TR HRAE, 43 A IMIG ke B VA TR
A, PERE T A0 T AR L BT 45 W A TR 4
Rk 2,

2.5.5 o HUS HORKRIZE H LK%
100 WL, #% 2. 37 T T Z&AFR AT, A I AR 1,
IRJGE 3 I R AR B A X R A 100 WL,
F75 00, 0 I ERE 10 L, #2127 R R
M ARIC R A FH I Sl A C A ] e s o
L NARIE IR BRI QT U B, B RN
A/Bx100% 45 R WL 2. A& 3 RS
Yy SR S LA 85 % ~ 115% 22 [4] , 355 AN 50 7
T

Table 2 Recoveries and matrix effects of the two compounds in rat plasma

. ¢/ Matrix effect
Compd. (ng/mL) Accuracy/ % Precision (RSD,% ) Accuracy/ % Precision (RSD,% )
L-Try 1.934 x 10 93.19 13. 62 89. 69 8.33
1. 934 x 102 94. 00 10. 06 89. 34 3.02
1.934 x 10° 81.17 8.34 92.21 4.91
L-Kyn 1.994 6 x 10 96. 68 12.76 86. 31 10. 18
1.994 6 x 10> 88.53 5.54 92.71 7.19
1.994 6 x 10° 103. 78 4.35 92.12 6.99

2.6 FHnFk

SPF 2 {g B Wistar HEE4I RS S, /& 100 ~
120 g. 43 HIH 1 mL Walker-256 £ il & 7 A %)
SUB RN o 1 A J5 ] LI R AR 8, il s 7k
J7K ,800 r/min B.0> 5 min, 5% W, BT ZF
M4 B T 1 mL JE S A

T {d B i 2 SPF 2 Wistar KRR 15 H, &K
180 ~220 g, &N ¥EE 1 Jil Ja I 3% K& A T
TR SR JRR T AP0 BN R 26, KT LB B L U
SIRTIFIE LY T 1 em, F 88 4 MM BFAE,

1 mL TR T 5 B2 5 JHE I A8 30° RT3
1 em, EEHEE AR 0. 2 mL, K55 1% T4 A4
BTGB, B YT E LS DA R S K s e | 14
JRXM . 1655 0,2,4,6,8,10,12,14 KA 3h )i
Tt R RS 0 BN BRI 0. 5 mL, FH 000 5 987 3k A it
FErP BN L-Try/L-Kyn #9 (AL AL
2.7 FFRYIE AR P K R L-Try #= L-Kyn
4 T ACHLAE

15 H Wistar K B8 A aet #2 rp o BRI
W L-Try {32 UL & 3-A, L-Kyn (93 )& W& 3-B,
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Figure 3 Concentration of L-Kyn(A) ,L-Try(B) and L-Kyn/L-Try ratio( C) during the generation process of liver tumor in rat plasma (x +s,n =15)
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