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DO I o SR P =3k — 52 & RO A AT A /N BRAR A, S AT 2= W8 L LC-MS/MSS I ifiL 3% - R PR 2 I8 &5 2 . Western
blotting 1 qRT-PCR £ ll TDO. IDO FiAEF AR AN TEA N FIPUNEER . 85RO 6 F AR 5L RIVE TRk th AT 245
B RTR . SFabbR. HIEERIE TR AT 4] TDO ik (P<<0.05. 0.01); 7 TXHEKR I iR 4 Mib-S40% TDO FEf:, %k
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Screening of tryptophan-2,3-dioxygenase inhibitors in Chaihu Shugan Powder
and its antidepressant efficacy

WU Ping-zhou, LIANG Xiao-xia, WANG Shu-ling
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Abstract: Objective To screen the active components that inhibit the expression of tryptophan-2,3-dioxygenase (TDO) in Chaihu
Shugan Powder (S&HHERATHY), and explore its anti-depressant effects. Methods Dual-luciferase reporter gene assay was used to
detect the effect of compounds on TDO expression. The binding ability of the compound to TDO was evaluated by molecular docking,
and the inhibitory activity of TDO-overexpressed human hepatoma HepG2 cell line was detected. The serum containing Chaihu Shugan
Powder was prepared to verify its effective inhibition on TDO. Human colon cancer Caco-2 cells were infected by indoleamine-2,3-
dioxygenase (IDO) overexpression of lentivirus to detect the IDO inhibitory activity of the active components. A depression-like mouse
model was constructed by triple-combination stress method. Behavioral observation, LC-MS/MS detection of plasma canine urine
content, Western blotting and qRT-PCR were used to detect the expression of TDO and IDO to evaluate the antidepressant effect of the
active components. Results Paeoniflorin, hesperidin, synephrine and formononetin could inhibit the expression of TDO by dual-
luciferase reporter gene method (P < 0.05, 0.01). Molecular docking showed that the four compounds had affinity to TDO. The
overexpressed cell lines showed that paeoniflorin could inhibit the expression of TDO and IDO (P < 0.01, 0.001), and formononetin
selectively inhibited the expression of TDO (P < 0.001). After the treatment of paeoniflorin, formononetin or the combination of the
two drugs, the sugar water bias of the mice was significantly increased (P <0.001), the tail suspension immobility time was significantly
decreased (P < 0.001), and the swimming immobility time was significantly decreased (P < 0.05, 0.001), the autonomic activity was

significantly increased, the expression of TDO was significantly decreased (P < 0.05, 0.01), and the content of kynurenine in blood

iSEHER: 2022-12-28

HESWB: HXAARFEEETITE (82174257)

TEEEN: BN (1996—), Lo, WiLFsiAd, W Ry 225 R S . E-mail: 1223087261 @qq.com
HBIEEE: EAYR (1977, &, WLASIN, #g, W7 mhhEZpia RS . E-mail: jingelwang@gzuem.edu.cn



FEH 2023FE58 H£54% B 9W  Chinese Traditional and Herbal Drugs 2023 May Vol. 54 No. 9

* 2813

was significantly decreased (P < 0.05). Conclusion Both paeoniflorin and formononetin can play an antidepressant role by inhibiting

the expression of TDO.

Key words: Chaihu Shugan Powder; tryptophan 2,3-dioxygenase; inhibition effect; paconiflorin; formononetin; depression
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KP 38 -5 FIARAE (14995 1A 3 22 2 U A o0, A ik,
FIFHEAR 8 B Rk T B S  EOh SR AR
TDO Ml FI e GV EA BEE .
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1.1 =R

SPF Z Mt CSTBL/6 /MR (A& (20+2) ¢],
SPF il KM /MR [R5 (20£2) ¢, ¥IWH
JTRB RS AL, VFRTIE'S SCXK (B
2018-0002 SR ANPNATR T M AP ER 25K rp 227
Bt SPF ah¥bs, 12h eBEZE, HH#EEYoK,
VNI IAT T M R 2R A SEER S A B e A
Rl GitiES 2YD-2022-119),

N HepG2 4iiffl. AR F 2 HEK-293T 4H
Jfl N4 Caco-2 4 PN o 22 25 K 278 24 it
KA M o
12 #%t

e BIAT. BEMRR . BRIDARGE. JIE L B
FH®E (550518 210301861 210801381+
210900331, 210801851, 210629226, 210300391
210802411) ¥ H RE DI AR AR, 27 M
HhE 25 R 5 RS B S 8 A T R P 5 i
Bupleurum chinense DC.IF TR B EFHEY) 25
Aj?5 Paeonia lactiflora Pall. I T4 . ZEEHFRHEY
" Z: K Citrus reticulata Blanco [ FLARH5 25l ) 152
AR . ZEHEBHEYITLFA NS Citrus aurantium L.
B H ARG AT TR AR RS B RHEYIY )1
JIE Ligusticum chuanxiong Hort. [f] TR 2. 75

BHAPLZRIBE Cyperus rotundus LI TR ZE . &
BHEYIH ¥ Glycyrrhiza uralensis Fisch. [T AR
2L, 76 CPEZ) bRk,
1.3 AR5

PR SEBH R AL FERTE . M. B R
T ZER/MEE R 2 1-H 5D L-Z R (1-
methyltryptophan, 1-MT). 8806 H R4
BHEARAR, RS HI=98%, #5558
PO3MIF50593 . MO2J9S64781 . 120306 -
Z31J6L.2067 . P1INSL48150 . MYNI1103CA14 .
S14M6G2. M02J9S64781; X HE Sl e=hife . Aj
25 (E)-6-F-3[2-(1 H-DUME-5-F5) 2.0 75 -1 H-Ws | e
[(E)-3-(2-(1H-tetrazol-5-yl)vinyl)-6-fluoro-1H-indole ,
LM10]18 & st 2 MR AR AR A 7 (RED
¥ =98%, #L54r7H08 21080311, 22042201
220603015 X HE &7 Ak, H R H DU )1 4 50 A3
EMEARBRAF, FHESHI=98%, #5507
4921020905+ 1404015 XFHE SHFIERRR . Mt &R AJ
ZYNBET R BATZ T LR BT D W AR
FEEMEARBRAF, HESEI=98%, #H'5
2351124 17092501 18050901+ 18082704 18020501
18060501; CCK-8 i7l& (Hit*5 17133EFSE) MWH
APExBIO A #]; IDO Hiifk (#51851) H i fE-3-i
fR M & B (  glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) Hifk (14C10#2118). L
FPR L (#7074) W HEE CST An]; TDO (it
5 SAB2108726) W H3EE Sigma AF]; 1L
Pt (iS5 SA00001-1) JH Proteintech A5 /)
PFCRHRBURF & (S 041204) I EH b 404
EMEARER A A qRT-PCR W F & (H#t5
A4A1395) T H AG AT BCA & A& Sl & (it
501222) M EAbR EEN LAY AR A R A
18 BRI A GItS KLV3504) W H B R R
Bl 2= ¥ B H A B A Al s Secrete-Pair™ Dual
Luminescence Assay Kit X{ % 6 2% A 77 & (it
5 B13WP2201). EndoFectin™ Max #4447 (it
5 EF031). hTDO 20X 5¢ 2B ki . TDO 1255
BRI RIA kL. IDO 18995 85 Rk FORT 1l T
DR EARA IR AT
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EnSpire £ TJfEREARX (3£ [E PerkinElmer 2
7] ); SDS-PAGE B HLJK# . Criterion 7 4% [I5 Hi 7k
HE A RS (£E Bio-Rad A#]); qTOWER3
Rt & PCR X (FEEEFZAF]DD; 6460 B =
VURRAT R R4 (3£ Agilent AF)); 4 HEMLFK
BB R (Rl RER AR AT MCO-
20AIC B CO, B3 7746 (HZAR SANYO A7),
2 Rk
2.1 {RpRIESF

37 ‘CH 7% HepG2. HEK-293T. Caco-2 4ifi )5 ,
HEE 10%064 i 1% 5% 2% DMEM =8
R, T 37 C. 5%CO, WM EIRmE . 40
P FEIR 80% AT AEAR, IR E A K A M kAT 5
2.2 CCK-8 t&N4Hpa 14

V%0 TDO #1157 LM10 X TDO Ff)2Hmi ik
J¥ (half inhibitory concentration, ICs¢) >4 2 pmol/L],
4 HEK-293T 40 LA 1 X 103 AN /FLEEFN T 96 FLIR,
R 2B 5 BEI 80% KT, 4373l 2 pmol/L 441 72
H AL SRR D W R ATATE . AT NERT
AT PR CEIRAR. R,
T EHEMEE. R, NFEER. BHREER. H
TR T 36 h, BHJS I 10 uL CCK-8 K 4%
GEREFE 4 h, AT HEEAR ORI 450 nm AT &AL
FE (A E, THEAEE T

RIS 1= (4 s —A we)/(A s—A 21
23 B REIREEFFIEE
231 HEHAFRME. FBie5imie R ucsc
Genome Brower M ufif5 5, H AL 5 #E 7] 45 AL S
JF 5 hTDO AR R BT o K B4 o R %
WE KA E TransStbl3 K200, &4 LB
iR FREL, I HPREUR VR 2 LB HitEids iRy
9% 16 h, I8/ NE TR BGA G i B3Rk
AT EE, RSN e FE T HI E BT () 46
FESIRE.
232 SVt SEESE 5158 hTDO =
H O W R B kL i Sl W) 5°-GTCGTAG-
AGCCAAGACTAGAAATCAGG-3’, FiFsl¥ 5-
AACAACAACAACAACAACAACAAGAACC-3’;
PH2 Ei51%) 5°-ACAGGGTACACATATTGACCA-
3, N5 5°>-GAACTTGCAATTCACCCCAA-3’;
TDO 189 8 ik Bk _E75]4) 5°-TCCTCAGGC-

TATCACTACCTGC-3’, TFiiE5l % 5-ATCTTCG-
GTATCCAGTGTCGG-3’. PCR [ZMFEF: 94 C.
10 min; 94 ‘C. 30s, 57 C. 30s, 72 C. 20s,
30 MEFR; 72 C. 10 min. % HH K S 4 Ak
ITHRGYIEE, 1%BIERE B kR, 25 AN
A R SRS T
233 SHASKN CRABENEYGE, BAEKRS
R 4P HEK-293T 4 A DAIE 4 LL IR 28 96 FLAR
WRFEEFE, X HH EndoFectin™ Max % 44ia 75114 18
5 FH UG AT i 4, s BURL S Y B N BEL 100 ng,
Yy 8 h JaEONSE R, Btk a L 2
umol/L Z5 2542 36 h, 4k 44 h R IR 2E, 1%
& Secrete-Pair™ Dual Luminescence Assay Kit X{7¢
R A MR B & AR, 230 52 Gaussia 2%
Y62 (Gaussia luciferase, GLuc) F145 AT B4 il
2§ (secreted alkaline phosphatase, SEAP) ¥4,
¥ GLuc 532 {EH/SEAP 53 EAHBHT AR AR IE, 25
SRED ARt R A RIA K. IR A 4
R, GERECEE
24 SFXEEERLFIL

M PDB %4 FE N E H 458, 5 PubChem T
) =R AR —— X4, I Chem 3D, PyMOL %5
AE B A G HIEAT AL, T2 T 8 SCER S A A
81 H AutoDock vina #AFREAT 41X He. Jr AN
SEAReVN, FoRI L, —RULGR<
—21.0 kJ/mol F/R EHRUF LGS, ik
T A4 AH ELAE FH T OR A H 2544 1
2.5 TDO =% IDO I FiAZMARRAIHIE

¥ TDO/IDO 1855 85 KA kL. i B8 5
KL PH1. PH2, #% R85t 5 & i i AT
B, 23 N E5 745/ HEK-293T 4ifg, 6h J5
Boiti, R 48 72h Mgk % B . B Bk
I3 B VR 47 A G IR, HepG2 4HEY, Caco-2 4ifiE,
48 h I JE 9 G A T~ AL ET A 70% L 2l
KSR, REMK TDO/MDO iR iA4H itk
[ARE 5B
2.6 BHMBRIHIE

SR ITIEDY, W NS /N R R AR 4
ERGNEVE, 54 RHEYE KM /NERBEL 29X 1Y
H. SEH (7.8 glkg) . EAT (5.85g/kg) . Bk
e (7.8 g/kg) . ¥l5E (5.85g/ke) M. JIIE (5.85
gkg) M. FI (5.85g/kg) 4. HHE (1.95gkg)
H K ATT (41 g/kg) o HRSEHHB TR DT LA, FR
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e 6 g AT 4.5 g, BEMRRY 6 g« ZRIPHHGE 4.5 g
& 45g. EFM45g. KEE 1.5g, 6l SR,
b0 fEERK GRIEH Y 2 cm) 127 30 min,
W JE SCK AR AL 30 min, 8 220 A g BUEW
JEE TN 6 £5 /K EAEI 20 min, A 2 ROKEE
W, EIRAESE SOmL. XTHRAL ig AEFRERK, &4
254 ig FHN.Z5%) (20 mL/kg), 1 k/d, #4E:3 d,
RIXZ) 1 h JafIRERUM, =EFE, 3000 r/min
B0 15min, 2 B5iiyE, FAHMFRS, 56 CKIE
30 min KiGAME, 022 pm MALIERBEL G, B
T80 Cik#H, #H.

2.7 Western blotting i3 FiAZHfEtx TDO F0
IDO EBFIX

271 HARLEYIRT TDO Fikfugemy  BREIEm)
TDO &% IA HepG2 4 LA 1 X 107 AN/FLEFT 6 5L
e, WEIERIAH ., RITRAE A, AT2H .
VIR B RCEF DL BHTEZS LM10 4, RR4 4
ANEFL, LLE® A HepG2 40U A2 FIXTIR, F54iif
AR B TR 80%HHT, 43I 2 pmol/L FITARTEE |
AL, SEIBAR. BERE. LMI10 T 24 h, e
41, Western blotting £l TDO FIATE L.

2.7.2  SEHE RS R ZG IS 25 s X TDO 3
BRI K5 A TDO iRk HepG2 4HAELL 1X
107 AN AFLEEFN T 6 FLAH, W E I FRIAA . L4 .
AR BRR L. BSEdl. NIEd. FIHAE. HE
HUL AT, B 3 AL, DUER A HepG2 4f
sk L, R4 AR B IA 80% T, 4524520 73 i
SEHBT AT B A R 2 10% & 25 155 70 24 h,
o 2L A I TR LIS 10%45 1 70 BRI TS (1) ] 4%
PRF BB 75, UEE AN MY , Western blotting £l TDO
FILIE DL

2.7.3  HRARL AP IDO RIEMFEM K5 7:10 1DO
T FRIA Caco-2 ZHAHLL 1 X107 ANMFLEEFT 6 FLIR
o, WERGA., IR AT AL
TERRAET- AT DU PR Z 1-MT 4H, fH 4
AL, LLIEH A Caco-2 40 AXHIE, Framp Ko
P 80%Mt, 45254 73 Bl FH 2 pmol/L TR AT |
ATUTE . RITERRAETE-ATZE . 1-MT 1 24 h, UK
LML, Western blotting £l IDO FRIAE I

2.7.4 Western blotting falll £5F= 4 RIPA
ZURW (RIPA-PMPF=100 : 1) Z3REUREH,
i BCA XIGEAIE FKEE, 2 10% T kil
MR- RN B I Bk E Rl E AR SR

PVDF i I, #AJE45mA TDO (1 :500). IDO
(1:1000). GAPDH (1 : 5000) ¥ifk, 4 CHEEIT
W, HIMAZHL (1:3000) #E 1h, ] ECL
2 R R -
2.8 HPAMRE/RARBURIESI 540

SEIS R HEME CSTBL/6 /NI TSE ARt LAk 24,
BB, BRI PSR e (160 mgkg) 4. AT
2 (160 mg/kg) A FIPARIEH (80 mgkg) ATt
(80 mg/kg) ZHANPH X LM10 (160 mg/kg) N4,
F B8 =1 — 52 A P AT ) B R AT AE /) BRUASE
R, TIEBEE 31 K, 74 TRIBMIFEIR, 482 ig
Y575 7d, XHERAIRERIA ig SRR AEF AR K
2.9 HPEREENRAT REIEN

ZISCER D, ME/NR AT RS, &R
WA BB, RIRGHJEES: 3 d 55T hE
KR SEG . RS S IE vk SR RN 37 505
2.10 LC/MS/MS #MHIAME/ MR M KYN & 8

PR WIS LC-MS/MS 7 12150k I 1L 3¢ v
KYN H& 8. ks Waters XSelect HSS T3 4
R (100 mmX2.1 mm, 2.5um); AN 0.1%
FIRZKIE (A -0.1% IR O (B), BhEEYE
fii: 0~0.5min, 5% B; 0.5~5min, 5%~15% B;
5~7min, 15%~50%B; 7~10min, 50%~90% B;
10~11 min, 90% B; 11~12 min, 90%~5%B; 12~
17 min, 5%B; FEif 30 ‘C; AR E 0.2 mL/min.

JRUE A HBEE (ESD & 1IR; & FIREE
300 °C; FHGVEE m/z 100~1000; 4EFLSAT L7
SEPNES, EBRE 8 5 L/min A1 11 L/min,
Hrh VA FVIRE N 300 C. BB T Bl
HLE A 3500 V, MEBEH RN 500 V. M2EFESH 4
GEOHEUTEEA, W OB, A SuL A
PRASTRA T (9 pg/mL) J5, BB LTE, EHUS
DT R BAH (0.1%FER/KIF D I, 20 15 min
B RS HERE BT
2.11 ¢RT-PCR #&UHNENEE/NRATLELR TDO E A
FIKFLERALALR IDO EEFRIE

BN RAFFISE I 2 280 JE in N TRIzol ‘& At
FEHLE RNA, FIHRFEFAFE SR cDNA, LA
cDNA JttR, FIFHZOEE &FIERN 7DO 1
IDO Wik /KF, UL GAPDH NWZ, FKH 2748
B S B R AR R IA K. 5IF41: TDO |
W 51%) 5°>-AACATGCTCAAGGTGATAGCTC-3’,
W5l ¥ 5-GAACCGAGAACTGCTGTACCA-3’ ;
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IDO L5 51 5-ATGTGGGCTTTGCTCTACCA-
3, N5 5>-AAGCTGCCCGTTCTCAATCA-3;
GAPDH 514 5°-GGTTGTCTCCTGCGACTTCA-
3°, Ni#514%) 5>-TGGTCCAGGGTTTCTTACTCC-3,
2.12  Western blotting #& M N HRfE /N R ATLH LR
TDO F&ERA4ER IDO EEFRIE

HUE /N H A e S 23, N RIPA %4
FRIRBUS R, 1% “2.7.47 TR 5B T4 27
TDO FZkF4H2R IDO R IA.
213 FHitESH

SEEG KA @ SPSS 26.0 BAEHEAT GE i E M
LA X £ s FKow, Hrr, 2 07 255 M B 5 DL
K2 Z M (One-way ANOVA) #H474b#E .
3 #R
3.1 CCK-8EMEZAYIR S

Z AR R 45 D), s s I Eoh 5
TDO FKIE KRB ARG 52 AL 586
B D, MR AT ATANERE . R EEAT

4. BB SEIRAR. MR BB, A
MR BIBRER . NIBREZ 2. HE R, fITwiEtT
PR BHPEZS LM10, K CCK-8 i3k 47k M 24
WIEE R, W S A ITELS 255755 2 pmol/L.
YEF 36 h XT4HfIG: . R¥%E GB/T16886.5-2017 #i
5, AFIERRT 80% N LT, FHRILE 1,
3.2 hTDO BEITFNKNEMIRE RS

BERPEAE R r vk s A 1 R, AR
BOR/NTRE — 5, B4 v vk m] L5 )
P H 2k, R H PRSI EXCRIEER
Bt 5 R Gk, KRB TDO 4554t AfF
wEM (P<0.001), HAHPATLE. BRI, F
AR, RITERRAE T FIBH M 25 LM10 25 m] I 3 P
TDO JE & T IFRiA (P<0.05. 0.01), 55 WK 2.
3.3 oFXEE

Iy FRHEGE AR 3 A 2 B, BTN AR
FAR. ATEGTFE . BB TS TDO A 8T 145 A i 1t
HMERE.

#x1 BAUEYX HEK-293T ME SR (X+s,n=4)

Table 1 Effect of monomer compound on survival rate of HEK-293T cells (X + s, n =4)

2H 5 W PE/(umol-L™") M IAFIE R/ % 2H ) W FE/(umol-L™") AN IATIE R/ %
pagiict — 100.00+£2.91 iiil-&=3 2 118.94+13.07
LEH BT A 2 104.60+10.01 R R H 2 106.83+1.60
SR D 2 97.374+0.59 AN 2 104.09+1.49
i e 2% 2 91.99+24.00 Rl B2 TR 2 115.214+10.94
AT 2 99.48+1.41 INBRE & 2 105.71£4.01
A5 %5 M e 2 85.29+14.19 HEER 2 103.134+0.92
K BEATZG T 2 100.98 +5.86 FITERR AT 2 103.13£0.69
P 7 HF 2 102.05£4.90 LM10 2 116.68 £12.50
F Ak 2 94.68+0.74
A M 1 B M1 23 4 M
1500 bp 10 000 bp
1000 bp
3000 bp
500 bp 547 bp 1300bp
1000 bp
300 bp 311 bp
500 bp
100 bp 110 bp

A-JF R PCR %2 45 R, M-100 bp Marker, 1-TDO MJRasid &ikfki, 2-PH2 Jfiki, 3-hTDO AWM IRE N B-MIE 2L RE, M-
1 kb Marker, 1-hTDO HEZHMFOERMFRL (7044, 1452bp), 2-Z 8K (5453, 1452bp), 3-TDO 18 aEd 2k kL (8972, 902bp), 4-18

TR EFRL (7751, 902 bp)

A-plasmid PCR identification results, M-100 bp Marker, 1-TDO lentivirus overexpression plasmid, 2-PH2 plasmid, 3-hTDO recombinant dual-fluciferase

plasmid B-restriction enzyme identification results, M-1 kb Marker, 1-hTDO recombinant dual-fluciferase plasmid (7044, 1452 bp), 2-empty plasmid
(5453, 1452 bp), 3-TDO lentivirus overexpression plasmid (8972, 902 bp), 4-lentivirus empty plasmid (7751, 902 bp)

Bl HeIEEEKENEGR

Fig.1 Electrophoretic detection results of target genes
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El #y H
© 024
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mg<ommmmmﬁmmm%%wms
HE # & H K £ 8§ 2 & Ff & & g8 &% @ B I
R B g L kK L o®E o#H E g E E K @m B A
T R & B R OK = #
QI r B kN =
#®
S dtbi: "P<0.001; 5 TDO A ELEE: #P<<0.05 #P<0.001

**P<0.001 vs empty group; *P<0.05 *P<0.01 vs TDO group

& 2

IREX SRR REREEERNER (x+s,n=9)

Fig. 2 Results of dual-luciferase reporter gene assay for candidate compounds (X +s,n=4)

\ﬁ:s.,‘ 4
e
A
A

« “\ ‘

y \ o 1

~-

FITERRAEE -TDO

“ﬂ'f

1 7 H-TDO

LM10-TDO

B3 SFXHEGER
Fig. 3 Molecular docking results

2 EH5SFE 6UDS EAXIEER
Table 2 Results of docking between ligand molecules and

6UDS protein
WwEW SE4BE/(kT-mol ™) gE G AL,
AR AT -35.1 HIS-328
BN -222 ARG-144
ISEZiRES —38.9 ALA-150
9 &t -35.6 ARG-144
LM10 —40.0 SER-345
3.4 TDO I FRIATR S 4HAPKTHIEE LR 5

WK 4 i, 5 IR ZH HL i, i ik 4R i TDO
FiLBFETE (P<0.001), WH] TDO I Risfakk
PRI hd)E, RITWIET . ATAHS
LM10 A B E K TDO KIE (P<0.001), F 3Bk,
P Rz EF AR AN B I

TDO w2310

GAPDH e s s s s s 3.7 10*

g 2.0
i‘f\) kK
® 15
=
£ 10 it
o Hith #ith
ST
o
[a)
£ 0
R St S < G
TR 2o R ® =
2B & o# g -
S
[_"HE%

ExHBA R ™"P<0.001: 5 TDO I FEHLE: #P<0.001
**P<0.001 vs control group; ##P < 0.001 vs TDO overexpression group
4 BMMLEYRT TDO FRIE HepG2 4Af) TDO FRikHY
= (X+s,n=4)
Fig.4 Effect of monomer compounds on TDO expression in
TDO-overexpressed HepG2 cells (X +s,n=4)
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JE g IDO i FRIE Caco-2 ARG IAT 2
H AU TERATEE X IDO RIXMEEMT . W 6 fiw,
XA LLEL, 1IDO I RIE4H i 1IDO Kk 2 3 7
m (P<0.001), 25%4)E, A525H . FIMEZ) 1-MT ¥
RER R FRMIK IDO FEIE (P<<0.01), HIT=HifEEF4
Xt IDO FIAMERAIA R, Ui RS fE T & TDO
WREERNHIF, WA 257 % TDO/IDO XLE M F.

W 157 T
Hél.o # #
z
ug 03
o
=H
N R HBIPE R
TR KOS X = oo
@)
[a)
H

X HAE: “P<0.01; 5 TDO i RILAE: #P<0.05
**P <0.01 vs control group; *P < 0.05 vs TDO overexpression group
B 5 SRS RRANEAMAFX TDO F3R1A HepG2 A TDO FRIZHIFNT (X+s,n=3)
Fig. 5 Effect of drug-containing serum of each single drug of Chaihu Shugan Powder on TDO expression in TDO-

overexpressed HepG2 cells (X + s, n=3)
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“*P<0.001 vs control group; #P < 0.01 vs IDO overexpression group
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Fig. 6 Effect of monomer compounds on IDO expression in

IDO-overexpressed Caco-2 cells (X £ s, n=3)
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EXIRA LR ™ P<0.001; SEMALLEL: “P<0.05 #P<0.01
#p<0.001, EIF
**P < 0.001 vs control group; P <0.05 *P<0.01 *P<0.001 vs

model group, same as below figures

7 BHPBRAEREEN (X+s,n=6)
Fig.7 Changes in body weight of mice in each group (X + s,
n=0)

Jr, S RHT &AL/ AR AT, GG 35d JE R
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AT LM10 2H /)N B i e B 8 40 22 B B
T+ (P<0.01. 0.001).
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Fig. 8 Analysis of behavior in mice of each group (X +s,n=26)

KEFERK (P<0.001), A TiEtEA S THEHE
T (P<<0.001). & SIS ARE KSR, B
T 20 AN B Ta) o iR 2H 0 3 98K (P<<0.001), 45
FimE 44 T FUs A sh i a) &2 > (P<<0.05.
0.001). B 375286, SXFHRAL b, BRI 5 Rk
O BB B2 kb (P<<0.001), 45 FifitEdl
53 TG /N B G RREON BT B B (P<
0.05. 0.01. 0.001), HEIFEEIKTFHERS. &1
AT RFFERE b, LRI AR . AT
Jo R A BUAAR SUR .
39 FBANPRMIFEH KYNS=E

mE 3 P, SR, ARk
KYN SEHETE (P<0.05), 4 TRITHRIEE.
AT RITSHRAE AT ARG, K KYN
TEBEERIK (P<0.05).

#£3 RENRMFEH KYNESE (Xts,n=5)
Table 3 KYN content in plasma of mice in each group

(X+ts,n=5)

45 7E/(mg'kg!) KYN/(mg:mL™")
Xt B — 0.001 5+0.000 0
Y] — 0.002 9£0.000 5*
AR L 160 0.001 5£0.000 1#
IVEZIREs 160 0.001 740.000 2#
TR AT 24 80180 0.001 540.000 3*
LMI10 160 0.002 0+0.000 4*

EX AR "P<0.05; SHERAHLLE: *P<0.05
*P < 0.05 vs control group; *P < 0.05 vs model group
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2517 )5, TDO HEEM mRNA A7k 35 B 3 PR
(P<<0.001).
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WK 10 Frs, SxFiRgl i, fRA 2/ B 4G
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Wi, ARAG AT RE AR IE A 22 it 1) D1 s 03, 78
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K REE, WoiE TDO BRI IE 04101, fif (4 5 IRAR
WA 5-Fthfi% (5-hydroxytryptamine, 5-HT) &2 5%
B E| KP &%, SECPHX 5S-HT AL N E AR -
H 5-HT Aggdid s fEps, ZE4ERFx 5-HT WKSE
fasE, RAeRGEsMNE BN, (ERALR A 1)
R TRHE R —EN, FS TR a2 -
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Fig. 9 TDO protein (A) and mRNA (B) expressions in liver tissue of mice in each group (X +s,n=4)
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Fig. 10 IDO protein (A) and mRNA (B) expressions in colon tissue of mice in each group (X + s, n=4)
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