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AA Trp
Kyn
( high performance liquid chromatography HPLC)
Trp  Kyn -7
Trp
Kyn o
1
1.1 SD 20
SCXK( )2017 -001 (170 £20) ¢
o AA
15 ml 2 h
2 000 r/min 20 min -20 C
1.2 Agilent1200 (
) ; Sigma 330K (
) AA200DS (
Denver ) ; Amicon Uitra-0. 5
( Millipore ) o
1.3 L-Trp( WXBC4097V) . L-Kyn( BCBT1074)
SIGMA-ALORICH =98%;
(20170106 ) . ( 20170320) .
(20170204)
1.4 AA
10 BCG 80 C
1h 10
mg/ml ( complete freund adjuvant
CFA) CFA 0.1 ml
8 o
1.5
1.5.1 L-Trp 40. 90
mg L-Kyn 2.08 mg 2.5%
10 ml
20 000 pmol/L+1 000 pmol/L 4 C
1.5.2 4.922 8
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g 100 ml 600 2.2 HPLC
mmol /L, ° 15 mmol /L 2.2.1 1.6
pH 4 0.45 pm N N
o Trp 9.0 min Kyn 5.6 min
1.5.3 2% (w/v)
NaHCO, 1 mmol/L EDTA( pH 8. 0) o 7~9
10 min 1 mmol/L EDTA( pH 8. 0)
10 mi 4 °[ & e
min ° R o T ; xx
KrebsRinger 78. 1% " |
NaCl 2.3% CaCl, - 2H,0 3.1% KCl 4l T
0.8% MgSO, - 7H,0 15. 6% Na,HPO, — HCI g_:
(pH 7. 4) : (1:25 v/v) 4 )
C 36 h 8~10 h 1 2r
3 .
1.5.4 100 wl
0
100wl 5% 14 000 0 6 10 15 18 21 24 27 30 33
r/min 10 min 0.22 um i 18] (d)
20 wl o 2
1.6 . Agilent TC-C 4( 250 mm x 1 ¥*P<0.01
5mm 5 pm); : : ( 207 @ g
8:92); 1.0 ml/min; Trp - 280 s | -
nm; Kyn 1360 nm; 230 C; 15k = T
120 |J.,lo ﬁ
X £ t ;ﬁ
( ANOVA) P < st
0.05 .
2 lm—e oo oo o o oo
0 6 10 15 18 21 24 27 30 33
3
14 .
: P <0.01
( P < 30-'.'IE'§’? %k kk

0.01) . 1~6.

SR E

0 6 10 15 18 21 24 27 30 33
I (d)

A B :**P<0.01
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@ EH ° L,
Jl 2.2.2.2 Kyn 1 000 pmol/L Kyn
Kyn
33- 0.5.1.2.5.10.20 pmol/L 1.5.4
§ HPLC o Kyn:
W 2f Y=2.7538X-1.156 6 R*=0.999 3 Kyn 0.5~
il 20 mol/L o 2,
B ; - 400-'.‘IET%L'
0 6 10 15 18 21 24 29 33 R il
I T (d) sook
5 @ %k £
:**P<0.01 @200- T ks wx #x KX
&
2.2.2
100
2.2.2.1 Trp 20 000 pmol/L Trp
Trp AL . . . . . . . . .
25.50.100.250.500+1 000 pmol/L 1.5.4 0 6 10 15 18 21 24 27 30 33
HPLC . FITEI)
(Y) (X) 6
Trp: ¥ = 2.387 8X - 6.893 5 R = 1T P <0.01
0.9998 Trp 25~1000 pmol/L
1 Trp (n=5 x+s)
1 2 3 4 5 6
( pmol /L) 25 50 100 250 500 1 000
59.58 £0.47 114.10 +1.87 234.12 +2.92 594.52 +9.91 1159.98 +13.74 2 392.78 +48.25
MWDIA,Sig=360,16 Ref=0ff(201709191fIL{5#£ £:000012D)
33 % Q
—~ 2 — mgg 8 2
z o A o
€ 3 1| |
23 |
E 7, ‘
53 |
_()H 1 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9
£ B ] [H] (min)
MWD 1B,Sig=2808 Ref=of(201709 10 ML FF #4000012D)
2503 §
5200i |
= ol
£ 1503
Elooﬂ %/ |
. 50j %2l | 2 = < =
| 252l lzges § g ETp
o v e e e e e i T
1 2 3 4 5 6 7 8 9

PR B I [1] (min)

7 Kyn Trp
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2 Kyn (n=5 x+s)
1 2 3 4 5 6
( mol /L) 0.5 1 2 5 10 20
0.96 +0.27 1.68 £0.42 4.94+0.15 12.80 £0.70 25.88 +1.71 54.20 +2.33
2.2.3
A o0
S 1.5.4 HPLC
107 3 . (S/N) 3
2 S of 3, %Kyn Trp+ Kyn 0.27 wmol/L+ 0. 07
iﬂ% o S S pmol/L;  S/N 10 Trp~ Kyn
2| 0. 83 pmol/L~0. 56 pmol /L.
E ]
2.2.4 ( ) Trp Kyn
-107 .03
1 2 3 4 5 6 71 8 9 HPLC 1d
£ B ] (min)
B g 3 Trp
E g Trp
40 96.71% ~ 112.58% Kyn 92.60% ~
51201 117.82% - 3,
E 1004
a 807 3 Trp Kyn (n=5 x+s)
4;1 60+ 2 RSD
= 404
204 2| 3o ( wmol/L) ( wmol/L) (%) (%)
0 Niﬁim A Tip 50 56.29 +3.01 112.58 5.35
20 s 250 241.77 +3.92 96.71 1.62
2 3 4 5 6 7 8 9 500 810.73 +23.54  101.34 2.90
AR BN 3] (min) Kyn 1 0.93 £0.09 92.60 9.83
g 5 5.89+0.14 117.82 2.34
10 11.27 £0.20 112.66 1.78
A: Kyn 2 pmol/L; B: Trp 100 pmol/L
1407
1204 -.
S 100
Eﬂ 804 3
2 60] = 8
= & S T
407 H '[I‘s f ?
204 oRlawo @ ——0 + 8 |
Feeg | || SR8 & § l
ot S 11__‘2&“& . i EA
1 2 3 4 5 6 7 8
£ BR B} ] (min)
B8 g 2.
1 gilign g f "
0 ey v vr '._'-\ Yl - (?-,v v d . S— v - - “
g 1
£ 2
o 3
-5
6
-7 1 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9
PR B Y ] (min)
9 Trp Kyn
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4 Trp Kyn (n=5 x+s)
( wmol /L) ( pmol /L) RSD( %) ( wmol/L) RSD( %)
Trp 50 54.13 £2.68 4.95 53.65 £2.41 4.49
250 242.39 +£3.45 1.43 244.57 +4.02 1.65
500 812.96 +29.76 3.67 816.58 +26.73 3.27
Kyn 1 1.090 +0.097 8.90 1.100 +0.083 7.55
5 5.756 £0. 146 2.54 5.690 +0.133 2.34
10 12.009 +0. 281 2.34 11.893 +0.372 3.13
2.2.5 Trp  Kyn Trp  Kyn
AY N 3
1d 3 Trp  Kyn
3d 3 KrebsRinger
. Trp  Kyn ( RSD) 15% .
o 4,
2.2.6 Trp  Kyn Trp  Kyn ? . HPLC Trp~
4 °C.25 C o Kyn
0.4.8.12.16.20.24 h Trp  Kyn
4°C 25< 1 o
24 h 8% 3%
o 4% o
2.3 Trp Kyn
Trp  Kyn 1.0 ml/min o
o Trp.Kyn
(P<0.01) Trp Kyn Kyn
Kyn/Trp 0 5.
14 Trp  Kyn o
5 (n=5 x=%s) AA TI‘p Kyn
Trp Kyn Kyn/Trp
Trp( wmol /L) 126.25 £12.61 63.33+10.17* %
Kyn( pmol /L) 2.05+0.39 5.37+1.31%% TrpIDO1Kyn
Kyn/Trp 0.0163+0.0310  0.084 8 +0.128 8** RA - HPLC N
D **P<0.01 Trp  Kyn o
3 Y N ~N
Kyn Trp  Kyn o
Kyn RA s
Trp  Kyn
Tl‘p Kyn 1 Okada Y Terao C Tkari K et al. Meta-analysis identifies nine
410 23 new loci associated with rheumatoid arthritis in the Japanese popu—
( indoleamine2 3—dioxygenase IDOI) lation J . Nat Genet 2012 44(5) :511 -6.
2 D’Amato N C Rogers TJ Gordon M A et al. A TDO2-AhR sig—
K T DO1 1" naling axis facilitates anoikis resistance and metastasis in triple—
yn P negative breast cancer J . Cancer Res 2015 75(21): 4651 -
Trp  Kyn 64.

o

3 Lanz TV Williams S K Stojic A et al. Tryptophan2 3-Dioxygen—
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Simultaneous determination of tryptophan and

kynurenine by HPLC in serum from rats with arthritis
Han Ping Yang Xuezhi Zhao Yingjie et al
( Institute of Clinical Pharmacology Anhui Medical University Key Laboratory
of Anti<inflammatory and Immune Medicine Minisiry of Education Collaborative Innovation

Hefei 230032)

Center of Anti-inflammatory and Immune Medicines
Abstract To establish a high performance liquid chromatography( HPLC) method for determination tryptophan
( Trp) and kynurenine( Kyn) in serum from rats with adjuvant induced arthritis( AA) . A model was established in
SD rats

tion the supernatant was taken for injection. The specificity

and the rat serum was taken after model formation and treated with protein precipitation after centrifuga—
standard curve precision recovery and stability of
the method were investigated could be used for the determination of Trp and Kyn in AA rats. The retention time of
Trp was about 9. 0 min the linear range was 25 ~1 000 wmol/L the detection limit was 0. 27 pmol/L the reten—
tion time of Kyn was about 5.6 min the linear range was 0.5 ~ 10 pmol/L and the detection limit was 0. 07
pmol/L. The average recovery rate is in the range of 80% ~ 120% ; the intra-day and inter-day precision RSD
were less than 15% . These were in line with the requirements of the biological sample quantitative analysis meth—
od and could be applied to the quantitative determination of Trp and Kyn in serum from rats with AA. The HPLC
method with high sensitivity and rapidity is established and suitable for the determination of Trp and Kyn in rat ser—
um.

Key words tryptophan; kynurenine; high performance liquid chromatography; serum; rat; adjuvant induced ar—

thritis



