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Abstract

Objective: This study aimed to investigate the therapeutic effect and underlying mechanism of At-
ractylodis Rhizoma-Zanthoxyli Pericarpium herb pair on dextran sulfate sodium (DSS)-induced co-
litis in mice, clarify its regulatory effects on clinical symptoms, intestinal inflammation and gut mi-
crobiota homeostasis, and provide a theoretical basis for its clinical application. Methods: A mouse
model of ulcerative colitis (UC) was established by administration of 3% (w/v) DSS. Mice were ran-
domly divided into blank control group, model group, positive control group, Atractylodis Rhizoma
group, Zanthoxyli Pericarpium group, and high, medium and low dose groups of Atractylodis Rhi-
zoma-Zanthoxyli Pericarpium herb pair. After the treatment period, the therapeutic effect of the
herb pair on UC was evaluated according to diarrhea-related indices and gut microbiota character-
istics. Results: DSS successfully induced UC in mice, characterized by shortened colon, elevated pro-
inflammatory cytokine levels, decreased gut microbiota diversity, an imbalanced ratio of Firmicutes
to Bacteroidetes, and disturbed abundances of key bacterial families (Muribaculaceae, Lachnospi-
raceae). The high-dose Atractylodis Rhizoma-Zanthoxyli Pericarpium herb pair group significantly
ameliorated colon length and inflammatory cytokine levels in UC mice, with an efficacy comparable
to that of sulfasalazine (SASP) and superior to the single-herb groups. Meanwhile, it effectively re-
versed the imbalance in gut microbiota diversity and structure, restored the abundances of key bac-
terial families, and exhibited a significant synergistic effect of the herb combination. Conclusion:
The Atractylodis Rhizoma-Zanthoxyli Pericarpium herb pair effectively alleviated DSS-induced UC
in mice. Its mechanism is closely associated with the regulation of gut microbiota diversity and the
improvement of microbial compositional imbalance, providing experimental evidence for the clin-
ical application of traditional Chinese medicine in the treatment of UC.
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K UC HET “ME” “AR” “NakE” S3amE5], INAHORAE R, 5. 8BS
G, MR ZE A WAERL 6], 6T 2 Dhas AR . AR A F ARO[ 7]. MR TR R — T, A
P A TR AR, B&Z s 258, 2 @B PEBAR TR A, TTEHT UC &
JREZ N RERIAT, E G SO B E MR R R IE R S s, HEER N EAK
WIHEL, 5 UC YT T 48 B .

A (Atractylodis Rhizoma) ¥k &, PHild, BABRREM. 2 X0EE 2 Ih[8]; {EHl(Zanthoxyli Per-
icarpium)¥R¢, PE#G H/NEE, BRIRFPIEE. BRIMIEYE[9], ZHBOAIGIKE Hh 2. —FH A A
CEGTTY , WECEH AR IERNE . ARAEERE, W T HAAEER RN e g AN E. H
B, FRERGAR . AEARGE T B8 AR G R BIAR 2 B e IS — e b g, A 3 IARIRYT UC [AH IS
FAFAET H, HIT RN E RN AR A . AT B RGIR TG AR - FEHZIX%F DSS 73 UC /M
AT AR, IR ST ks, ARV, zg szt IS H & UC s IRIGIT
FRAE IR o

2. EMHEL BHRSEE
2.1, SKEHRS5HM

GARMAZN T T HEZARAR, Ferp EVTIRSE s FEHUE B 20 170 X e B 4 & fhUs,
FEH R E DY B0 MR RE , RIS R P A AR AR BRER AR A, B e AR
AIRAF; H/RGHRE TR, bR ERnAREARA A 2R, b RBmaRARAR: D
b IL-18 Elisa i) &, VLI RIOAR AR /MR IL-6 Elisa G &, TLHBERSOARA R /MR
TNF-a Elisa {57 &, VLAV RA R FERRMIRAE, R AR A RA R R
YERH(CMO), HRCRE) R

2.2. SERR{YER

H R IE AR AR E O, AR KRN S IR A A R A R A BEFR A, 3£ E Thermo
Fisher Bt A F]; HZQ-F160 1HEHRE 7248, M /RIERBHETHARIT AR AR ; BSA124S-CW M H -1
IR, fE[E Sartorius AT .

3. SRk
3.1. EHAEAREINRHIE

T BRI EMHEZG [ 101 FH &N 3~10 g F13~9 g, BEMEHIE 3 g3 g, & 6 g:6
g A 9 g:9 go FE NFINEREE 2550 R AR R AR B A A & By AR R4 25700 & ARICIERL
TR 100 g, BARM 10 FFEARIE 1 h, LRI 1 h, R SEMER 30 min, 38, ELRE 3K, &
I3 KIEMR, TR LIRS 200 mL, ST & RAEZM 1 gmL, BE-20CARBEH.

3.2. SEWERNMIE 534

6~8 JE ) CSTBL/6 HEME/NR, TRE (22 £2) g, T H M /RIELE R} K 2E LIRS 350, ShVEaT il
SCXK () 2019-001. FTA 204 SL 50 35 4% B AR ALY K 27 [ 52 AR ) B R A= 25 0 FH AR 5258 s WL Bh P 4
FHANAE FH 25 A SV I 5 2 (07 R 9% 5 : NEFU-20220901)#E1T . ¥/ BENL N 8 4H, 205l 2 I 4Lxt e
#H (Control), AL (DSS). FHYEZZH(SASP). AR (AR). EMWA(ZP). AR - TEMZ XS & 7 & A
(Combination-H)\ AR - FEAZ4 %} b 7518 4H(Combination-M) T A - FEHIZ4 % K758 41 (Combination-L),
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46 Ho
3.3. mHE SR RARE RIS

2% Wu [11155 N7/ R RSB R 50 F ok, SRiRiE], Control 2/ B 1k FH 7519
K FHAREH/NRI A BRH 3% (w/v) DSS W, ESHER 5 K, & H B 9 S S EEECH] 1) DSS %
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BH2WK, ELTWT K. sl S5h 4 mBEnE 1.
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Figure 1. Animal experiment grouping and administration schedule

1. R D ESHRIE

3.4. BmAUSRFIALTE

KRG Y, WHENRRME, BT LK EP &d, HTHEMEwAEM I /N RIRIESR KB, LA
2000 r/min AOFETE E 00 10 2080, MR 3 W BN A LIS AR 5. BT A BRI B T80 CIRIRI R R IR A& .
3.5. RGeSO

SIS HATE], AF H W03/ RS IPIRA . RO IR BOKE L& BR EOF; R RN
SN IR R MR, AR 2R Bk B B s e . M/ N AR R E . K
FEMEAR B K AFRR LS B, BEAT DAL 14y, W (R S206 B0 1 58 B AR . DAT YEFriE L4 1.

Table 1. DAI score sheet
# 1. DAL iE9 %

R % PNHERN PN )
<1% IEH IEH () 0
1%~5% E| o ¢IENRIL B M FE () 1
5%~10% R i B M FE () 2
10%~15% HifSE Bt BH A (+++) 3
>15% BE M PAYHR LA (++++) 4

£: DAL= PREREN L + RSN T + [EE 4.
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3.6. ZIAKESMERY

KSR G, A RE/NRE Y, BRE TR L, DEE R o A, BRI RS
fAMCoR . R B/ UL, ] PBS S dt T ys, B4R TR A, R T RSP RE HAR
R R, JFIRE A SRR, ARy ISR R = BRESTE (me)// A E (g) -

3.7. ALY R RRIEFITES

ANRARSEJE IO 1~2 em i s, AEPEHKYSEREE T 4%2 RIPET. QH R CREBK
THSREY], A OMSHE S um VIR IFRUERE . TR ORI . BRI AREOK A, TRARE - AL
Wk Get, WiKEW 3, S i T8 AR W g . S H VR, B IE 6
NRIVEEIRA LT Fr . T 40 2 BB FREAT S0 BRI bR 2 PR

Table 2. Histopathological scoring criteria

= 2. HLRIEIE S ARE

PN S5 Rk il T
1EH 0
BT 1
PE

R JERE 2
PR RN, 4N VE R R R 4y 55 B 3
1EH 0
WA R TR E L2 1

AR5
WHHRNHRE T 2 2
BRI ZE KK ZE 3
1EH 0
b E Ak 1

A A5 455
B, SRk 2
HHRE, 2 hE B AR B 2 R AR % 3

3.8. MRILERERTFE

/N B R SOE PR 7K T SR FH IR G 28 W PRI R Y (ELIS A BEAT AN o >R AT 3OxT B s 2 [R5
IL-6+ IL-18. TNF-a FWOCHEATINE, FRECSAEARJAE R T 1 RIE K

3.9. BBEEREANE

NS REAK AT 26 5 R MIE SRS A IR A T HEAT 168 MR/ K51 % 4N U8 B
B o SREVESINT. B REMEANT . I 1 AL B S5 M 4 A 35 55 AR ) — 3 SRR 457 G AT 0T
FILLF,
4. GAHESR

SRFH SPSS v27.0 SAFHATHAR Gt 4007, FORIIULTIIME + kvl (Mean + SD)E K. AFZE R
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BRI REAR t 1656, HEE EAR/NG FhEay by oo dFRARER BB RIE X (p<0.05),
[FF RN TE R E E R . BT ZR /DM EST 3 IR, HEH Origin 2021 1 GraphPad Prism #4174
Pl AL o
5. ZR51TR
5.1. {AER DAI 5T

DSS %% UC MR EEIERIE . ERENRThRm. BRI, CEMKM AR ZNH. HiZ
BRI A AE—E JRPRYE, DR B G277, LR HEE SIS 25505, S ik o N 45 2%
FEZE SR, PAK DSS R iA B R, Hazy E BG4 A4, Toik e A N R 1 245 1 78 1)
AR ERE S R R

AT TR DSS 18857 A g /N UC BEAL, B IR 20/ BRUAA X DAL 24k, DAV AR - 18
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Figure 2. Charts of body weight changes and DAI scores in mice of each group
2. HENREFETILA DALTSER

Control ZH/N AR E S P Raipeal LTSS, DAIMEIGZ0Y 0, S B/ B IR & A K 5 A BDIRE,
TARE T FE, REMARIER, KELEM. 1 DSS 41/ B iEi o (A B RpE 25 T %, [ DAL Hig
L5 4 FHEMGEZETY, Rt £ OU R IRVS IR AUEE 6 HITU645 2. DSS T4 7~-8 HikF|gfy, 4
REYEFFRGE KT, RBLH UC B IR (0K 5L N B 5 000 5 SR I A VS RNATIR AT UL (%8, HiESE UC
R R P o

MHE 6 RITUG K40 25 AT T R R A ik Ab, 55 12 RISRE A g in, H DAL IEE & 2% [,
RERIZWZME, AR A FIFERE RS RN . SASP BHMEZGH AR - T m A= A E RS 5 UC
BRI, AR L . RRASYERFRE ) o DAL TR SR, 5 DSS AAHREER: B4
(ZP. AR)EFI{E— L FAERHAE . MK DAL B, (HHORY IR SN EMRBOR Y 8% 55 T 2504,
RYIE ARG FEAAC W] 8L Y R A5 UC Miayr it

5.2. R E RIS H

NEGEVENTEAR - TEMZx % DSS 5 UC /N RURELTEASMSCGEER, ARFFFRENE T8 K&
SRS, AR awE 3 piorR.
5 Control 4AHLL, DSS A1 /N B 45 K B 2 2 4 (p < 0.05), A AEFEHUE 2 =i (p < 0.05),
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LK (cm)
U 25

Figure 3. Colon length and spleen index in mice

& 3. NREERA KB AR PR

53. BR - EMAIER DSS FFH UC PMREMELHSHIRNM

KH HE Geignt /N i A 2T G tt, IR R PSS, MBS R W1 4 Fros. x4
AL LA B ERAT IRy, SR 5 FR.

7¥: A: Control 4; B: DSS 2H; C: SASP ZH; D: Combination-H 2i; E: Combination-M 4; F:
Combination-L 2l; G: ZP 4; H: AR.

Figure 4. Histopathological sections of colonic tissue in mice from each group (100x)
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Figure 5. Histopathological scores of co-
lon tissues in mice of each group

B 5. HALEMERREFITS

i3 HE B85 R, g% 4N R i A GUR BTS2, DIFI AR - FEMEZGX0 DSS #& UC
FIfRI R . Z53R3RH], Control HEEHL e %, A2 WABHSIRHEWHERRE, NWEEEMH
RN, oW RAEBREE M 7, RINIEH ZALILE . 5 Control #iEL, DSS BRI S5 HIL) 2
i, AR RTEEB IR (B kAL, RS H 58 4 R (I Sk Ak, KB b R v sk ok,
It 3 255 2T Y 5 4 2 S0 A B K R AR IR (SR i SR AL), P BESS R ™ B . SASP BH R 2520 45 i 4h
HHEASERS, D BRERTE, B REFERS STRMEM. A - el B A8 A I0E S 55
FIZH. SASP M, fRFUREE . 25%F i EAUR AR AR, GRS AR 4 5
B, ZIHRFRMKBESN. SR TR UL it IR S IR, 252088 T IR
Mo EREREY], A - FEMEC AL @ b RV B2 28 DSS W S 4 B, H R i i
I OR Y BOR AT IA 2 5 A 25 SASP HEE KT, DL Im R LT T UC ¥R T 3R 4E 1 2 U0 B 21K 4l

5.4. FAERFRFITH
AHEFCIESE, TNF-o fEARBERAEN BT, £ UC BIRAES KR R EEZIE; R R KT IL-18

S5 JONE RN A B 5 4ERE[12], 10 TL-6 M 3= B A 5 5 BB A5 477 1 F2 [ 13 ]« AT FE B IL-18.1L-6 % TNF-
o “FERAMBE T, WITEAR - TEMZGXT X UC RIER MM, 4558 6 Frw.
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Figure 6. Expression levels of inflammatory factors in murine colonic

6. BENREMBRRIERTFFIEKF

DOI: 10.12677/hjbm.2026.164074 728 AW s


https://doi.org/10.12677/hjbm.2026.164074

ESSE PIS

5 Control ZHAHLL, DSS 41/ AL % K FRIE K- B34 T, Ho IL-6 g R, Iy TNF-
a 5 1L-18, {EH] DSS 755 1145 W 96 LAE 2 4L Rl 7~ K E RO HRME . SASP 415 Combination-H ] i 3%
PO =R AR 5 KPR FER L, HACTF L B W A BRSSP (KFI BN 4L . 2541(ZP. AR) Bt
o mEE, HTFAREAR, HPATmcRss T24ix4. Hd Combination-H 4%} IL-6 15 TNF-a [l
HIERIJC AR, XPFE TR UC RIEHIR N IIAZ CIRENE, HKT EE B4 e 1 B AT 7 i %
SRR T T 425 B

55. BR - LMAN N FmE S K BB 2 HIRE

5.5.1. a ZHEMSHH
F#£F Chao #8%0. ACE #5%(. Shannon f8%{. Simpson ¥&# VU EEFehr, X 8 4/ RIHE ALY
TEAHE o ZFEMERIBEE ZFEE. 8 ARSI T 7M. &5 R 7 s

Kruskal-Wallis H test for chao index

ok

)
.°_>’ 580 =

Kruskal-Wallis H test for ace index
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640 Rk

'?'>.; 620 A**
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Figure 7. o diversity analysis

Bl 7. o ZHMEDRE

TESHAREARN) o ZREMEFREC, Chao FREURT ACE #8550 E B WLREA B #E A =F & /&, Shannon #5305
Simpson F8HUH T [ WL B2 FEE K F A5 . 5 Control ZAHEL, DSS IEREMIRITILH ACE $54L
EWEEE T FE(p<0.001), Shannon Fa475 % 53 T F#(p <0.001), Simpson &40 2 2 P K (p < 0.001),
R UC BN R E B F E R TR, BRSNS M S Wk A o EL, #F
— IR DSS MIhiF S/ N R R o ZREMERIFRAS M . Combination-H ) ACE 5% Chao F5%(3Y
BEHTHEAH@P < 0.01), Shannon FEEENEE I E(p < 0.001), H=TFs 8 BUE Y mAE 2 HH,
BT T oo B R o 2RI ORI A0 AR BZA(AL) FEHURZAL(ZB) o ZREMETREL
W TR, A 53K T Combination-H (p < 0.05), H o5 AR B 24 %o B BE 22 REPE 1) 50325 AR IR AR T- 16
W2, (H B ARE B T AT K. X — 45 RRY, ARSI G0 B E T o 2R
TAFAE Y FIHE A
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5.5.2. p RN
AR T, S/ NREERR p 2R E R F AR AR B 2 4 br g ik . REASIA]
() PE BB, R B AU E B VR S AR AL, B, BE S o ) 26 B B 25 SR . S 4k RN 1] 8

71N o
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R=1, P=0.001
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Figure 8. f diversity analysis

&l 8. p MR

PCoA £5 R U1E 8(A)FTiz~, Control 4. SASP 4l J% Combination-H ZfFE A 8] B B 4500, B 3 411A]
¥ T8 R A 45 R BB AR . DSS 35S 45 1% K5, UC /NRFEATE PC1 /7 5 Control 403 B5 A i, XK B
HZERF S Control HMEL KA T B340, PCoA iz, FABFR PC1 (30.23%) 11 PC2 (22.65%)3:
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Figure 9. Effects of Atractylodis Rhizoma-Zanthoxyli Pericarpium herb pair on the phylum-level composition of intestinal
microbiota in mice
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Figure 10. Effects of Atractylodis Rhizoma-Zanthoxyli Pericarpium herb pair on the family-level composition of intestinal
microbiota in mice
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