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Mechanism of Huangqin decoction in improving ulcerative colitis based on the gut microbiota-tryptophan
metabolism-aryl hydrocarbon receptor axis

CHEN Ying, XU Rong, HE Yao, LI Ying, ZHANG Zhiyu, WU Zhijiu (Anorectal Department of Integrated
Traditional Chinese and Western Medicine, the Affiliated Hospital of North Sichuan Medical College, Sichuan
Nanchong 637000, China )

ABSTRACT OBJECTIVE To investigate the mechanism of Huangqin decoction in improving ulcerative colitis (UC) through the
gut microbiota-tryptophan metabolism-aryl hydrocarbon receptor (AhR) axis. METHODS Mice were randomly divided into normal
group (normal saline) , model group (normal saline) , microbiota depletion-model group (normal saline) , microbiota depletion-
Huangqin decoction group (9.1 g/kg, by crude drug, similarly hereinafter) , Huangqin decoction group and mesalazine group
(positive control group, 0.4 g/kg), with 6 mice in each group. Microbiota depletion was achieved by providing free access to a
mixed antibiotics for 10 days. The UC model was induced by administering 2.5% dextran sulfate sodium solution for 7 days. After
successful modeling, each treatment group received corresponding drugs or normal saline intragastrically once daily for 10 days.
After the final administration, body weight change ratio, disease activity index (DAI) score, and colon length were evaluated;
colon pathological changes were observed; serum levels of interleukin-6 (IL-6), TL-10, IL-22, and tumor necrosis factor-ac (TNF-
o) were measured; the expressions of Occludin, zonula occluden-1 (ZO-1), and AhR in colon tissue were detected; fecal samples

were subjected to high-throughput sequencing to analyze

ABESTIE U4 hBE 2555 50 Jm B2 3 A BF 55 % 5 (No. targeted tryptophan metabolomics. RESULTS Compared with
25MSZX567) the model group, Huangqin decoction group showed reduced
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infiltration of inflammatory cells in the colon tissue and

WEZG 2026 455 37 4555 9 ) China Pharmacy 2026 Vol. 37 No.9 -+ 1173 -



expressions of Occludin, ZO-1 and AhR in colon tissue and the contents of tryptophan metabolites indole-3-propionic acid (IPA),

N-acetylserotonin (NAS) and indole-3-acetic acid (IAA) were all significantly increased (P<<0.05); DAI score, serum levels of

IL-6, TNF-a, and IL-22 and the content of tryptophan metabolite indole-3-ethanol were significantly decreased (P<<0.05); gut

microbiota structure was improved, with increased relative abundances of beneficial bacteria such as Lactobacillus, and decreased

relative abundances of pathogenic bacteria such as Escherichia-Shigella. However, after antibiotic-induced microbiota depletion,

although Huangqin decoction significantly increased the content of NAS in the feces of mice, the expression of AhR protein in

colon tissue did not increase concurrentlyy. CONCLUSIONS Huangqin decoction can repair the intestinal mucosal barrier in UC

mice by regulating the gut microbiota and promoting the production of IPA and IAA, thereby activating AhR. This suggests that an

intact gut microbiota is an important prerequisite for Huangqin decoction to exert its AhR-regulating effects.

KEYWORDS Huangqin decoction; ulcerative colitis; gut microbiota; tryptophan metabolism; aryl hydrocarbon receptor
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AHIFEPT Y B AL AR AL HE : BX53 B IF & I e
( HA Olympus 23 7] ) , Sub-Cell GT Y Hi 3k 4% . iMark %Y fiff
#Y .ChemiDoc XRS+AIEEME 1% 2 5t (35 [ Bio-Rad 2y
F)) , RM2235 BB EE Y] - HL( IR RAER A BRA R %5
12 FEHBSKF

A AT KH KRR R (5451 h 240403
241010,241015.,20241202) ¥ [ )10 4 52 I 22 B
T2 By, B2 b BR 2 i 24 2 B 28 AR R U S T
Bh o A BOME T R 40 (dextran sulfate sodium, DSS; it 5
C16449578) £k 11t 5 R (USP 4, it C16515590)
AR HEERB(USPY,HLS C117048330) B R B 55 2%
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/N 9:00—10:00 Bf B (1) &4, F —80 °C N f#
FEo /NS SURE R f | SR P IR 3R B, A T
4 °CFRAE, 5 o BUMLJE K /N AL BE , E) I e, Fik B
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HR“2.47 300 25 41 /IN BRI VB0 i o, 0 e W g
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i

K Western blot {460, HU“2.47 TR A7 B9 45 1
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WU T, 28 BCA T 08 11 Wk B LA R atR A7 748 1 A
S, FREVEFT SDS-PAGE HL ik 2085 FE A, 3L 5% il
G345 B 4] 5 5 5 Occludin, ZO-1,AhR .GAPDH —#1;
(B FEFEH A 1:1 000)7E 4 °C R 149 ; L TBST Z&
RIS A — Bt (B BEEE A 1:5 000) , FEEIR TIFE
1 h; 3% )5 , R H Image J B /3BT 54850 B 4500 K
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HER H IR RIBAKF
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1T PCRY 14  PCR =Yy (IR AE N Zlifl ()3 SC e A 2
WF o XNy 25 Rk AT B4 oA I, 15 B B 2 A 308
Pt , SR 5 fd H QUIMER JR 4434 7 i 1 R AR 17 8.2 4
Hr——(1) Alpha Z £V 5341 - £ 45 Chaol 5 U1 Shan-
non $8 05317 ; (2) Beta 22 FEE 4347 « G046 32 A2 bR 43 A7
(principal coordinate analysis, PCoA ) FllE £ 7 Z 4E 51
(non-metric multidimensional scaling, NMDS) 7347 ; (3)
MNIT 8K 534725 4/ RV 3 AT A 0 R 2L o
29 MNREFERISBEEDKRBAZEST

HU“2. 47 TR [ 96 Y R R4 Ah A -4/ R TE Y
FEMERE N 3% 2 R GRS T AE R A R R S8 i .2
PR ) 4 QA A , =223 v 253 v IPA (TAA (IEt V-
L -5-F2 (0 Jfi ( N-acetylserotonin, NAS ) # H& .
2.10 ZitFEFHE

K HISPSS 25.0 BAF#HATEAR 5387 o £ G IS
FTH PO X + s R, Z411R] LSRR 27 2247
BT, it — 2 2R IR G R L3R F LSD-¢ K 3 s AN IE &3
AR TR A M(Pas, Prs) 3R, Z4 0 LR FHAES:
%% Kruskal-Wallis H 5 55 , #F — 20 20 [a] /5 5 L 55 R H
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3 H#HR
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(P<<0.05) ,DAIPF43 i Tt (P<<0.05) , Z5 i K B ik 3
i (P<0.05) ., SASERIAL LA, TR AETY FE-B R4 /N R
DATPES> i AR (P<<0.05) s B4 141 /N AR AR L
BETHE (P<0.05) ; 5 im4] VP RIEAL/ N RS K
JE B 5 35 58 (P<<0.05) , DAL T 43 # i 3 F A% (P<
0.05). SRBEIRE-BERIAL A, WREIAE- 5 A/
FL&S K2 S 4N (P<<0.05) . 4531,

F1 KBANBREETHL DAIES REFKELLR

(x*+s,n=06)
i) REE LI DA Sk Elem
A 1.08£0.05 0 8074081
il 0.9540.03 1172046 613044
TRRE R4 097£001 061£0.14° 672082
HAGA 099003 056£0.54° 135044
FRFEFE-SA A 099002 050£028 1484065
FUbid 0.98+0.02 0.61£039 690£0.51°

a: HIEHALLE, P<0.05;b: SHEIL E, P<0.05;c: SHBHH
FE-IIRIZ g, P<<0.05,
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55 A g, SR /N RS P IL-6 . TNF- | IL-
22 R B ETHE (P<<0.05),IL-10 & i L3RRI (P<
0.05) . AL AL, TR AE- BRI AL/ B 3 IL-
22 5 W ERRAIR (P<<0.05) 5 e 55141 S VbR 41 /N iR
IML37 7 IL-6 , TNF-o  IL-22 5 5 34 i 3 415 (P<<0.05) ,
IL-10 &84 8 2 THR (P<0.05) . 5 EREFE-F A 21
LA, RN AE- 157 241/ UM Y TNF-o IL-22 75 i
5 B AL (P<<0.05) , IL-10 & & 8 2 7} 85 (P<<0.05) .
RN 2,
F2 BANMBRMFPRERFSELLE (x+s,n=6,

pg/mL )

it 1L-6 TNF-a IL-10 L2

E4 9126+ 12.81 67411947 141991451 757411061
Al 16259£2343 133,96+ 1796 AL 18679£241°
TR R 139.77£31.70 12855423.04 81,09+ 1635 16127£5.70°
A4 118.47+38.52° 947512040 106282057 14387719
FRESHEEATAL 1089421750 92384937 1041051640 1463367
FWtina 116.79+4081° 991341422 10980£2121°  15222£559°

a: SIEW A AL, P<<0.05;b: SHAIL] LS, P<<0.05;c: S EARFH
FE-BAIL] LLER, P<<0.05,

33 INREMARREFURER

IEH /N REE I A S e B RSO 2 | iR
PRHESIRE SR . 5 IE R 4 UL, BRI ZH /NS i 2 21T DL
B2 AW A JAE AN IS, BARGS BN IR L. 54
RUZH LR, S5-I VD PR AL /N RS I S G B
SERE | G A MR U AL, S5 Y A AR B 5 TR T
FE-BERLL/ NS I L SUTHAF e R R O A5 H L L (H
AL AN R A . 5 T FE-RE A A LR TR
RETAE- 312 A 4/ A I U AE A R W s L o 25
RULE T,
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20 [ B P 1490 53 2 B4 K 530 5 SR S BT 4 D S
2
Bl &A/NREFALRIZENE EHE(HE )

3.4 INREALR D Occludin ZO-1 AhR BB K%
MER

5IEH A i, BRI /N BL45 i 41 20 Occludin
ZO-1,AhR AR KK T3 B EREAR (P<<0.05) , 54K
RUZH L8, 85 1 21 /N B 25 11 20 20 Occludin, ZO-1
AhR N VP RIE L /N R S5 2120 ZO-1, AhR FR 1 3R
SRR 3 5B 3 Th s (P<<0.05) . 5 RIS AE- R R4 1L
B W RHHFE- B AN S A 21 ZO-1 EE Rk
KB 2 T8 (P<0.05) ., 55 ILKI2 %3,

Occludin . - - 59 kDa

carpir W -

Z0-1 - - -_ - o 195kDa

GAPDH 36 kDa

AhR. i B e s %kDa

GAPDH s " #%  me w  ae 36KkDa
1 i 1 I\ A% VI
T B AL TR 5 I PR FE- A5 IV . BV V
R FE- #5541 VL 260 hvka
B2 &AH/NMNREHAELS Occludin, ZO-1 AR EH
FRixREIXE
35 IMNRFERBEARSTER
3.5.1  Alpha ZFEPESTHTSS
SEH A e, A 2H /N B Chaol #8 %% . Shannon
FRE B RAR(P<<0.05) . SHIRIA L, 5 A 4
/INEUAY Chaol $5 % . Shannon F8 5044 T fa#h  (H 24 5

2 2026458 3T EHT 9



r3 FANRLEFHHL F Occludin, Z0O-1 . AhR EH
RiFKFLBE(x+s,n=3)

45 Occludin/GAPDH 70-1/GAPDH ARR/GAPDH
54 1442021 099£0.06 099£0.02
A 030£0.05 03130.04 0331003
[l 03240.14 031+0.03 035001
#Xm4 062£0.14° 068+0.01° 0.63£005°
HRFRFE-RAAAL 05310.10 039£0.03¢ 039£0.03
Fibhigdl 0534028 0542004 0.580.09°

a: SIEW A A, P<0.05;b: S FLEL, P<0.05;c: SR AR
FE-IRIA] g, P<<0.05,

TGt 2F B L (P>0.05) 5 18 #F I FE - B A 21 /N [
Chaol 5% B EEK(P<<0.05) . STHBENFE-HBIZH [T
W REHFE-E S 41/ B0 Chaol $5 %X . Shannon $5
BB ETE (P<0.05), Z5H W34,

F4 BAPMRHEREEL Alpha SHEMESITER(x £,

n==06)
A5 Chaol #55( Shannon 5 4L
FE4A 397.80£49.64 5924036
fAA 254.74+48.38° 4751042
TARE #E- 4 136.05£ 7446 4324072
HATA 27052+48.07 5184037
TR B 2675917187 5484048

a: SIEW A A, P<0.05;b: S LS, P<0.05;c: SR RN
FE-HLRIA] oA, P<<0.05,

3.5.2 Beta ZHMEAM TR

PCoA 5 NMDS 73 Hr 4 R , IR IHFE- R AL ZH A
ARGy AT B B, B o B R R A R 2R AL, A5 A
Chaol 8 BUEMAIZH 1 2T B, R FEIEAE D s HAR
K AREA A T R A B R . AR
B AR W55 oH &, R DSS i 5/ B
JiE R E LS R R AU . BT IUR A A R
THFE- B AR A S A Y 1) 1E 3 2 07 54l , BN
RAEME R, #1857 A A Rk UC /N BV 18 T
PIREE LS S A5 LA 3,
3.5.3  JIB AN LA 3 BT 4

FENTKOF b, 5 IE R A e B/ N R i AR TE
1 1"] (Proteobacteria ) Y A XS = i il 3 Tt (P<<0.05) , 1)
¥ 1] (Verrucomicrobiota) ¥ #H X = J i 2 B AR (P<<
0.05) , JEEBEEE [T (Firmicutes ) 5 #4411 | ] (Bacteroidota)
A = B LA (BRI F/B EGAA) TR, SRERIZH g, B
KA/ S R B FUAT IR T AR 3 B 2 N i SR RE
BT TR AR =5 B S T = B 34, F/B LU A 015 5 BT AR i #E -
B2 /N U B ST T 1] 5 JEE BE TR 1] A AR R 2 2 2
TREER, S TEREEFE-BIRL A, WREHFE- A
20 /N B TEJE IR T 1 FRADURT B 1T A AFDGT = B 38 ik 2
5 (P<<0.05),

FEE KT L, 5 IEH 4l e, AL /N BRI 1 FLFE
& (Lactobacillus ) AR XS 4 B i 2 [ % (P<<0.05) , 41
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—0.25
b T ]
—0.50
—0.3 0 0.3
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NMDS1
B. NMDS 43+t

T AEH AL T AL 5 I - BRI RE- AL 5 IV - 350415 V
RIBEIRE- S5 L
B3 BANRFEEER Beta SHMEDSTER (n=

6)

¥ W J& (Bacteroides) Fll K Iy % v KW - 75 28 K &
(Escherichia-Shigella) f*) A1 %F 3= FE ¥ W 2 F+ 1 (P<
0.05), SEAVAL EL, B4 174/ SR E AT 1 R i A
XF = B B AR (P<<0.05) , ALFT 5 8 (Lactobacillus )
(0.07%—3.68% ) F13E& 75 Ik [C# & (Prevotellaceae_UCG-
001)(0.57%—1.50% ) 554 4 B ARG =F B2 52 T a3,
K57 - R (2.12%—1.23% ) 2 305 # 1Y
ARG =F B 2 N A B AR I AR - A D B
K [C 8 ISR AT 8 (Odoribacter) (R X 2 B 1
FHRRIL(P<<0.05) . STAREIHFE-BRI LA, PRAE AE-
AV AL/ B A 3 T UK A RN AT TR i 1 A
F2HE I B 2 TR (P<<0.05) , KT B J AN K i e A [ A -
AR P 8 ARG = B 1 3 AR (P<<0.05) , FLAT I
(0.61%—2.14%) WIAIXS FREE T iadh, 45 R ILIK 4,
3.6 NREFEISBREDRHAZSTER

5 IEH 2 U ARV /INER (8 v TPA NAS B &1
2 REAIR(P<<0.05) , IEt & it i T (P<<0.05) . A%
RIH LB, B 517 2H /)N RS H IPA \NAS TAA & 11
TR (P<<0.05) , IEt % i i 2 FEAR (P<<0.05) ; I fif
THFE-HI R ZH /N B8 P NAS & 1 25 71 (P<<0.05)
IEt & i B E RN (P<<0.05) . SHAHFIHFE-FAILH LA
PRFHFE- B S I /N T NAS F i i 2 T (P<
0.05), 45HRUWF5,
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ATTRT
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