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WE B o . FFRISTIEAR T 69 F A7 ARAE R & A 3t & & 82 ( Tryptophan, TRP) - X Jk 5,82 ( Kynurenine, KYN) 1242 658 ¥ ,,
7 ks Bt B R R AP AREEAL R R Noldus EthoVision XT9 & %k 4 247 ) R 5% 18 i ik 7R 3 & 4] , R Al HPLC-MS/MS
FAM R RE LR G BB KRR BABR A F, 05 L2 & PCR A 4L 4% & &, 288 2,3-3X e A H ( Tryptophan 2 ,3-dioxygen-
aes, TDO) 89 mRNA A& AP, 28R Gk mg T A A AR S ot @ st K, T 4842 TDO %13 & , TDO mRNA £k %
R AR I MR T HE 42/ FOR 3 B ) (P < 0. 05) , B4k TDOmRNA & ik 4% , R 224K % A7 9 . 4 7 4] 7ok 82 ( Quinolin-
ic acid, Q) YE A o 45t : R 240 A MAR T LA RATAR G H AR, X — A5 A T a5 08V &b B i B BR ( Corti-
costerone, C) #9 4% , 41K TDOmRNA 89 KK A7 % 3 R LA K I B 91 5 o 9 5 A 22 F b 6 48 =T 4. 55 98 KYN Rt = 40 A
%
KR BT s PUMAR; TRP-KYN AU 4e
Anti-depressant Effect of Peiyuan Jieyu Decoction and Its Regulation on TRP-KYN Metabolic
Pathway on Acute Stress BALb/c in Mice
Zhang Jing' ,Li Haina' |Li Li'na’ ,Fan Angran’,Yu Xue’ ,Liu Baoxiu' ,Wang Pingping' , Chang Hongsheng'
(1 School of Chinese Pharmacy ,Beijing University of Chinese Medicine ,Betjing 100102, China; 2 School of Preclinical
Medicine , Beijing University of Chinese Medicine , Beijing 100029 , China )
Abstract Objective:To study the antidepressant effects of Peiyuan Jieyu Decoction and its regulation on the tryptophan-kynure-
nine (TRP-KYN) pathway. Methods: The mice model was established by acute stress. The immobility time in forced swimming
test was acquired and analysed by Noldus EthoVision XT9 system. The content of tryptophan and kynurenine in brain tissue were
detected by HPLC-MS/MS technique. The mRNA expression level of tryptophan 2 ,3-dioxygenaes (TDO) in liver tissue was detec-
ted by real-time PCR. Results; Acute stess induced prolong of immobility time of Balb/c¢ mice (P <0.05). The TDO activity in
liver tissue and the TDO mRNA expression level increased (P <0.01). Tiansi Decoction and Peiyuan Jieyu Decoction could short-
en the immobility time of mice (P <0.05) and reduce the TDO mRNA expression. The inhibitory effect of Quinolinic acid by
Tiansi Decoction was more significant. Conclusion: Tiansi Decoction and Peiyuan Jieyu Decoction has antidepressant effect. This
effect may be related to the decrease of serum corticosterone levels after acute stress and the reduction of the TDO mRNA expres-
sion. Tiansi Decoction shows obvious inhibition to neurotoxins which may be related to the regulation of KYN metabolites.
Key Words Peiyuan Jieyu Decoction; Anti-depression; Tryptophan-Kynurenine ( TRP-KYN) metabolic pathway
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RIS URR 25 A BRA v S it Kool Jr e il 12 5%
K (it : 15001781 ) | % H #L (#t5:13002752) .k
e (it = 13002303 ) #h % 2 1 (5
15004252 ) 44~ (45 : 13002773 ) | £k kb #5152 (it
5 :120601) 2. K22 PR Be 7 0K R ) LR L £
Y2z F2H o DY 33 EOC D7 ORL h S8 AT L SH
BOMUSEA L, R 2R UKL X h b BB AT A 2401
AR AR
1.1.3 &H 5% K JFER ( Corticosterone , 57 5
C0388,TCI) , DL-K JR & ik ( %5 5 61250, Sigma ) , K
PR v Wk iR ( B% 5 K3375, Sigma ), M MR IR (15 5
Al11414, Alfa Aesar ), & % 8 ( 18 5 T103480,
Aladdin) ,5-HT ( 58 5 111656-200401, F7 5 ) , B
= EEEE I A Fisher /A H], TRIZOL REAGENT

75 15596026, invitrogen ) , SYBR Green PCR Mix-
ture JR57] & (525 CWO0957A) , HiFi-MMLV ¢DNA 25
—HEE AN & (185 CW0744) , 2 H1 Cwbio 24 7]
fefik,

HPLC-MS/MS ( 3£ [E # % Ultimate3000-3& [ ABI

/N7 3200 Q TRAP) , Noldus EthoVision XT9 ( fif 2=
Noldus 24 F] ) , % 6% & PCR {X (3£ [E CFX96) .

L2 Jik
L2.1 o SHAEE  F/NRD8 S 4,541 10

HO AR R 2R VORI 55 0 A I 2H AP ik
R H/DEUET R 25 em, HAZ 10 em KK 10
em PIBFEELH, KL 25 °C, BEEL— L, S2 50 B i e
1 Noldus EthoVision XT9 %42
1.2.2 525051k SV HRREE TR a i UK AT 4 h
H a2y, RN AT a0 i vk . 48 2450 R 2 I
WIS KLU Z R 1.5 ok, UL
BRI 0.8 o/ ke, TR G 25 0 2.3 ¢/kg, TN
WRIRZE 2510 50 me/kgo ARV BT AR
J5 HEATAT 2RI SR IR, AT A DG TR BRI
1.2.3 K48 AR 5078k I TRP, R IR & M
( Kynurenine, KYN ) | X JR 4 ® ( Kynurenic Acid,
KA) MMk fER ( Quinolinicacid, Q) | 7 JFi il ( Corticoster-
one,C) FritMRCIN  FARERIBAM , ¥ & T 4 CUkH,
SRFEEINE T B L AL, 4 °C .2 500 r/min .0
15 min, B E3§ K 100 pl & F - 20 CHAF. H
HPLC-MS/MS ;] KYN.TRP . KA . Q.C & &, LI
5 TRP/KYN H(H R TDO i 1, KYN/KA Jz i
SR YER L KYN/Q LU S e ph 22 35 AR o
WRAH A« B354 SLab HP-C (150 x4. 6 mm 5
pm) BIAH A JKAH K, B AP : O, #EAE R 20

pL, A 30 °C, i 0. 8 mL/min, A6 EEPENRE:0 ~ 1
min, i SIH B (RFL5 48 95% ;1 ~8 min, JiighAH B {4
P4 95% ~40% ;8 ~8. 1 min, i ZhAH B (RT3 %K
40% ~0% ;8.1 ~10 min, Ji3hH4H B F143 %1 0% ;10
~10. 1 min, FiZhAH B AR08 0% ~95% ;0.1 ~15
min, {iZHH B AR 95% ) BRI A T
A MRM 22 5 o7 Wil 5 25 U5« + EST B 25 2 1 Ui
IE#F 720 TEM:500 C (Z540IRE) s EP: 10 (4 A
L) 5IS: +5 500V (M523 Hi ) 5 CXP:2. 0 (il 4 =
SPHHLE) 5GS1:55 psi( %5 f6<) ; CAD: Medium ( filf
#50) ;GS2:60 psi(FHBIR) ;CUR:20 psi(“LATA) -

JE TDO 55 5 K600 < K U 2 9 609 o 02, o)
FH—250E i 42 FE 25 RNA B 1wl 9 RNA f 1%
P BEIR WL I HL Tk , B FHR & b 7 R sk, b
AR S AR AT, S SR R SR 9Ot i PCR
D7 R H % 55, | SYBR PCR Mixture #E1747 3%,
HZEH G974 : TDO F & AAGGATTCAGGCTA-
AAACCGACT, TDO R & TGCACGGTATGA-
CAGTCGTC , #1749 i3 K /1N g 146 by, 2 J5 i 2-
A At B J7 306 5250 BR A TR A 4T
L3 Stk Mg SPSS 17.0, A
B 2N ZAREAR B R AT HLAR, 22 AN S I
% Dunnett’s T3 36, 255K A LSD 3, UL P <
0.05 MZESAH G FE Lo LR BHE S LISE I E
+ hRifEZE (2 =5) RFIR,
2 R
2.1 XPSRAATEUKAS S A (] 520 7E R 8 UK S8
Wy ep PIBKIR K 220K 85 G AR 7 5 BE 4 e/ B &
PRSI, Z R A Gt E L. Wk 1,

F 1 UNRRE KT AR (v £, HIE = 10)

4151 FallFs % AR B
Group (mg/kg) (n) FFiE] (s)

R 24 - 10 117. 81 +44.70
PIBRIERZH 50 10 81.44 £31.55*
DY 35 R 800 10 97.48 +41. 18
R 1500 10 70. 46 +20.47 * *

KEICRAR T A 2300 10 73.96 £32.98* *

i SR, © P <0.05, " P <0.01,
2 WMFEREAESERIZM (~ £5, HIE =8)

131 il %% AV IR I
(mg/kg) (n) ng/mL
L RIUEE | - 8 34.71 £16.76
(LR 50 8 18.60 +10. 08 *
Py 3 i 2H 800 8 35.00 £20. 15
RERA 1 500 8 16.44 +12.19* *
K Tuff AR T 4 2 300 8 22.38 £18.65*

- SHRBGIME, " P <0.05, " " P<0.01,
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F&3 Xt TRP-KYN =200 (v s, B4 =8)

20 51 FI4 (mg/kg) BI%(n) KYN/TRP KYN/Q KYN/KA
T RIUEE] - 8 0.0146 +0. 0019 11.81 +6.03 23.32+7.76
IR 50 8 0.0172 0. 0065 15.37 £9.06 20.56 £3.93
VY3 R 800 8 0.0211 =0. 0091 15.27 £3.56 17.98 +3.46
PNy &l 1 500 8 0. 0298 +0. 0144 20.62 £2.35** 28.94 +7.24
HETCARAR )7 40 2 300 8 0.0160 =0. 0035 13.24 £5.74 18.41 £5.05

e SHERIGIA L, © 7 P <0.01,

2.2 Xf TRP-KYN G574 K L5 e i &5 6 1) 5%
M KR R 220K S5 oo AR 2 34 re s/ Sk
Jo I B B B ) % B, IR T & X KYN/TRP,
KYN/KA HCAE T B 52 i, K 221k fig $2 & KYN/Q
FUAEL, FRILLL 0 ] s R AR T, SR A Lh 3, P <
0.05, W3k2.%3,

2.3 XHFHE TDOmRNA FIKWFEM K2R Koo
fEARIAREFE I TDOMRNA (35K, 2R A G FE
Y (P<0.05), W34,

F4 3 TDOmRNA & BEIHM (v =5, Fl% =8)

45 it Bi%k TDOmRNA ({335
4 - 8 1.98 +0.75
PN DK I 20 50 8 1.76 0. 65
[USpui: €t 800 8 1.64 £0.51
PNA il 1 500 8 1.12 £0.35*
K5 TCRRAR T 4 2 300 8 1.25 +0.66

SRR, © P <0.05,

3 g
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AR A B . AR B v, K42 015 B T %
HR 5 #BRE A4 S /N B2 e SUR B R Bl ], 32
B SR AN AR 25V R L 800 5 PR K R I o

PIARAE B9 AL H 2 4%, & W A i ) B
PRI ZFh R G0 A, AU\ — 7 T BIF 5 A e S B4 1Y
B LR LA P o BFSE W], TRP-KYN R 5
W S HARAE &G B T RESCIBEUNT 1 58, RIRE IR
M2 T PEACI = Wy 22, s A T N-HTE-D-R &
Z R (NMDA) o BE3is 5 A i &0 4, 5l ph &
TR FLUC, (B R R RENS , HE R T S-HT RERIZE T
DIRERRERS . BIE&IESE, L AL 2 S T MARAE
B & A BUAAR 25 W08 B i 58 #4 © &  1]) TRP-
KYN fQi 78 A B AR AR A Qg =

O R- IR AR 5 D R R %
YIS 2, 8 B T 7T L S TDO 3 1, DA T 2
A7 TRP-KYN fRiff . KYN mff{ig =4z KA, It —2
AR Q,Q & NMDA S a7, SIARAE B & 4 H %
3 2. WESE R WL, PR NMDA 32 (A 45 4t
A, MK-801 ,GMP ,CGP37849 4% | Rg i i 22 2 1l 3
FERIE WK SL G N BRI AN S B a] 7= A B AR AR
JHl T NMDA 52 1 80 a7 LA 24 45 VR 5L TR 1k
YRR, 30581 S pf 28 0 N = SR A s D, e 350
HRAE 9 2 28, ot KYNZQ F) B AR P DA ) 42 S A
HA B

ARSI R 22K R TCHRAR 7 ¥ Re > 2
YU LY B SR 14 2, A% TDO mRNA f9 3 5%
o S5 AT, I R SR S | ) TDO FRik i
INAL S-HT FAR, 7T RE 2 K 220K 35 TC AR 7 Bt 24k
JECH AR AT N R BL . TR, R 22 Bk RE 0% 4R v
KYN/Q LA, B A Q, 4] NMDA 3% {4 %
PEREME R VE R, LB AREE A F W] fig 5 e AL i o A7
X

SN ARSI FE U R 20 R A Ui Dk P
T, R HRETCARAR 7 9 22 B — <E B BU AR /R
FH AL S XSO0 B B R 5 [ /) TDO 3RS & A
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