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R AW, FHEWEAMLTEWEAMEN 151.67mg/ (kgd) X BFKEREEF, LALLM IRATH
BFKOImV/IOg#EE, A1k, TR, FRFHERAHARAAAAFHAMAEIR 6 R ) KENIKR T,
%ﬁﬁé@%ﬁ%ﬁmmmmmﬁ,%&%ﬁ¢m£%@ﬁ%i%%ﬁu[aﬁ%ﬁ\%ﬁm(mm)ﬁ
% . AR (Shannon) 54 . MMM FH (Observed_species) 83, AL A F 48 (PD whole tree) |,
B39 KR, el &m0 RARRE, FHAFRBEDRHK (DAD) o MNELEMKE ., £HEE; HE%@
WL W L R IRID S, FHATE AR SR IR; AN LM S AR FIEIsrre S48, 282 (MUC2) &k,
R FRH 25X, %ﬁam%ﬁ%ﬁwﬁwﬁ%mﬁiﬁi%ﬁ#%x(Rwoﬁ-%ﬁ%ﬁmﬁ 4
FH 41 OTUs 2% . Shannon #§ 44, Observed_species 384 . PD whole tree 3 2 % B{% (P<<0.01)., %3 % 39
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[t R U O i PO ROl A o¥l 7178 L s D el
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il Rl (B35 Ilumina MiSeq), &
Mumina A w5 268 s (A5 :NikonEclipse C1 ),
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BURBT MK (25.65+1.01) g, (25.4120.66) ¢,
PIAL/N AR BT LA 22 R TEge 2 L (P>0.05),
T UR, SAREAIE, hTEEZ OTUs 3 . Shannon
F6%0. Observed_species 548 . PD whole tree ¥ I} %
FEA (P<<0.01). Wilcoxon FEAIKGE: (K 1a) FIE
B AT (B 1b) 25 5L R0, A R 4/ R 8 R
PR TE M N6, HIE R R iy

MFREW R, YGRS R T BRI 1 R Y

D7 AT DA EE ST i A TR /N B

2.2 HMp TG LD BRI 2 & DALVE 5 b4k
HEE LR, ACREEAA . A REVDRIZEA

#AeT4 1, thEWE R I . bR L

ZH . AWIEWRTITEAIET 3 H, ARBERIAH

JETo5s Ho K2R, SEAAK, AREEAIZ/)N

F1 WA 5A B R E LR
Table 1  Comparison of gut microbiota profiles between pseudo-germ-free and conventional mice (x+s)
215 SR OTUs %z shannon $5 % Observed_species F8 %L PD whole tree
B MEE:) 6 389. 83+23. 76" 1. 78+0. 32" 285. 18+14. 82" 16. 87+0. 65"
ArEH 6 2259.50+201. 92 7.65+0. 42 2236.45+189. 37 60. 96+3. 87
H: OTUs, #AEZIIT; Shannon 4641, FRIGE; Observed_species T8EL, WINPT EAEE; PD whole ree, REA T LM
a) SAHELILE, P<0.01.
§ r &l 1 a b
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TH 2 FEME Wilcoxon BRHIKG S b, BB EBEA) £ 85087 (PCoA) K,

PhIE T R B4/ BRI R A ]

Gut microbiota analysis of mice in the pseudo-germ-free group and the conventional group

K2 YT HURSA/NRIABTR . DAITEI HEAL

Table 2 Comparison of body weight and DAI scores among mice in each group after intervention

[M (st’ P75) ]

21 51 AL PRI /g DATPE4M453

40 10 30.75 (29.50, 31.28) 0

FHIE AR 2 11 22.80 (22.50, 22.90) 0.00 (0.00, 1.50)
P TE I i 74 12 23.30 (22.83, 23.88) 0.00 (0.00, 1.75)
T E D hZ U 12 23.40 (22.88, 23.90) 0

EEN f ik 10 20.35 (19.90, 21.23) ¥ 2.00 (2.00, 2.00) "
B R 12 24.75 (24.25, 25.80) " 0.00 (0.00, 2.00)
AWV RIZR U 11 23.10 (22.80, 23.70) 0"

e DAL, BIRTEshTE 5.
a) HEAYE, P<0.01; b) 5HRBERA E, P<0.01.
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FUABTRFEIR . DAITFSrFHmE (P<0.01), fATCH
B LH /N B i K DATIE A 22 ¥ RG22 L
(P>0.05)., SAEGERALE, AREmET
ZH/INERAR BT BRI N, A TR W Tl b Oy LR T SR
FrZE /DR DALTFAr BRI (P<<0.01). fhTCIARE
R PhIERE IR A . DhCH LRz 41/
BUIAR BT i K DALVE Ayt 2 R ¥ g ih2# i X
(P>0.05),
2.3 BTG &M R KA LRI E L
23N, HEAME, AR/
MR, SR EREAL (P<0.01), PhICHHL
RV /N RS I B K 25 B 1 o 25 S S eG4 8
(P>0.05). SAFEEMALE, AREERHIES
2T B VPR 4/ RS iR IR, A7 1S
Wi b o A& I K i (P<<0.01) . Ph T E A
I D CRIE IR 4l . DhEE &V R 4l
2SI K K 25 iR o = 2 8] oA 25 R e S i
B (P>0.05),

2.4 BTG SENREMEE IR F IR

HEGf (E2, E3) /R 25 AL F
JZEERTEW, SULRAOIRA R E, o R M
i, BRI R IR . A TR B L )N B R A
FORESR I &, FABh U2 Z5 R e . AR, ARl
LA s /b, W R PR AN A . IR AN A i R
PERLAN IR o DhJC B TR 4 45 i 21 2 B 2 e R
T8 I RAT TRAR B 2H 2 [B) o DL I I 350
Fa i T W M 728 e T R Vb S U iV 2 )
Silp Z [ A SR IS RO AW ., A TR
J iR R s 2H RN TR 55 Vb T 2 2 45 g 21 2 AR R s A5
o EuGE, ARG BR T ARG S
T LRI TE SRR A0 M B . ol A I S
JE W AN IR A

Fam, HEAHE, ARBEBAHLHHS
SRS BRI (P<<0.01), A JCRRRIZH 4
W 225 AR P4y 22 RS L (P>0.05)
ST L, AR T A S AL

R3 HYTHUEKLAVNREEEE | KB L

Table 3 Comparison of colon wet weight and colon length in mice from each group after drug intervention [M (P,, P.) |

215 Rk 2R /g 2K fem
SHA 10 0.79 (0.77, 0.83) 9.00 (7.88, 9.25)
h I TR AR 4 11 0.91 (0.85, 0.95) 6.80 (6.40, 6.90)
Dh TGRS W i O 4l 12 0.91 (0.86, 0.99) 6.65 (6.35, 6.88)
[ENEESUZ i 2 | 12 0.94 (0.85, 1.04) 6.50 (5.20, 6.83)
A BRI 2] 10 1.38 (1.34, 1.39) @ 5.55 (5.28, 5.73) ©
HEE R I 4 12 0.88 (0.84, 0.93) 6.95 (6.65, 7.18)
HHEEDR LA 11 0.91 (0.89, 0.95) " 6.60 (6.30, 7.00)

W oa) SEALIIE, P<0.01; b) SARARAE, P<0.01,

=A4H

thE @ hEA
T SBAETR T NERES . POIRAIMI LRI K

B2

BEEBRTEE

{hFEHRRE hEEREETSA

o e

HKH/NREE AL EHER (HE Y4, x100)

Figure 2 Histopathological images of colonic tissues in mice from each group (HE staining, x100)
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BERRE (A EHREAE ThFERmETTE

e

thTEEHIRE AEEERTHE AEEMNEE
e SRAHEFR A MR AN e R SR 2 B, A PRI R 25 S Sk k4l WLAR
RN | T2 .
3 BA/NREHALFRRAEE (HEGE, x400)
Figure 3  Histopathological changes of colonic tissues in mice from each group (HE staining, %400)

R4 YT UGS NREE SR A5 L Ao i EREIR (P<<0.01), AREEDHIEAZERIL
Table 4 Comparison of histological injury scores of colonic SR X (P>0.05), IR . IC
B ey Wl aL 0 B il N R 50 A
= = T VA1 RO SRR (P>0.05).
=hd e 0.00 (0.00, 0.18) 2.5 HpFIE LMD REMMRFESHE, MUC2
PHTE BRI 2 5 0.14 (0.00, 0.61) KR AR
PR IE T Wi b 4 5 0.14 (0.11, 0.36) K4, B5xR, SHNREWEETSEHEES
WERRRDREL 2 e een OB . SRR, 52l A
P s 099 (06s 0.90) Wb ARG, BEEZBE. MUC2 FPE &K
W ow) SEEE, P<0.01; b) S ERONALIE, P< PHIC BRI ZH FM IR, BhZ BERI MUC2 Rk A
0.01. T A BRI Z (8], A T i b 7 4

P preimi— AEehES
TE: BAHE A MBS EIE , MR AR B R Sk e AL B S S R Bl sk
B4 259+ BG4/ N RS A 255 2 BER R YLk (x400)

Figure 4 Mucopolysaccharide expression in colonic tissues of mice in each group after drug

intervention (Alcian blue staining, Xx400)
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DAPI MUC2 Merge
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AEREE

thEH
- gt

hEEES

pCoaEE]

e
EibhizE

BEEmE
F75E

HEl
G|

TE: MUC2, ZHEEH2; DAPI, 4',6- " BKEE-2- KA s Merge N H IG5
BS5 258G A4/ RE A MUC2 S 7Ot G (x200)
Figure 5 TImmunofluorescence staining of MUC2 expression in colonic tissues

of mice in each group after drug intervention (x200)
THFBCECE . o An T ARSI, R MUC2 FHE HALLLER, A BRI S5 2 2 W R Qe A e
FIRBEM, WHERCE e . PhICEE iy 3. MUC2 G 5 ' PHAME G o i FUE 43 Le 2 R
MR R AT s, K5, 5 i (P<<0.01), i fhJo e 5 B 2H 45 17 4 2 3 2 bl
xS AW THESA/NREEHHLFEZNE . MUC2 FHPEEFU A 43 Lt A%

Table 5 Comparison of the percentage of positive area for mucopolysaccharide and MUC2 expression in colonic tissues of mice

in each group after drug intervention [%, M (P, P,) |
20 51 L& 2 MUC2

25 14 10 25.36 (23.58, 27.92) 17.20 (13.70, 19.36)

AT TR AL 11 19.82 (16.90, 20.47) 9.53 (8.55, 11.16)

ThFETA s i b s 21 12 22.10 (19.99, 23.58) 12.66 (10.60, 14.60)

PHICR S hi 2220 12 18.83 (16.36, 20.36) 7.19 (6.51, 8.11)

A AL 10 5.87 (4.15, 6.59) * 4.83 (3.37, 6.72) ¥

A TR W b o5 4l 12 24.53 (21.49, 26.66) " 17.08 (13.58, 18.31) "

AW R RIZEH 11 13.77 (12.60, 17.03) 8.48 (7.04, 9.70)

. MUC2, FhEE2.
a) HEZEAILE, P<0.01; b) SHFEHRHLE, P<0.01,
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PR e i A . MUC2 Ho02 26 ' P Y £ i AR 22 57
TG E L (P>0.05) . 5HFEBAA L E,
W IR 7 245 i 2 2 2o BH R G i AR
MUC2 fe g u G MG i AU hn (P<<0.01),
WRWHLFEHZE R KGRI L (P>0.05). th
TCREEAI . TSRS iR 4 . D JC I SR
ZUA/NRE AL FEZ MY am e, MUC2
P3G BHPE Y o T R[] HL g 25 S 38 e gt i 2A s X
(P>0.05).
3 iFig
2, UCHIE “Maike” “Am” JEW;,
AIIROLAEN, SREXREY. JKERHLA M
BB, SR EART, BE 20 SIEEAY,
RO, AR, SORRE g, HARBURE
WS, bR A, KRR, WAL, B
4, WS E S AR S, SOnEE, oAk
I, SR hBEYS, TRIENRIRINGE ., hiEfs S
JKFE, SHLBHAY, IAAE, BOLER, Bas
. ME RS, MHAR, B, RIACHET
VIR, ZFERK, IBmFEINE  AHETESIERILE S
B ZEl . R ; SN2 ERa . a1k
A, JRI7 2 LAIE LN . I ASORD i sk R AR 25K
EXR AT 3 Y AR BE RS, A
PEUCFESMEE 2% . IR HRBEIEHL, IS T ik
oy R VR . TS KRR, EER
PEGE . Rk, AR, BAWERE
ML RMUETE SR SRR, =Btk
. WEIMER, FREERME . BERE, =46
R, TR 25 1 IR AE Y [, Siene it
PEIEIN . AFATAURI . ARAR R R, MR i 1k
M. fERESOE, — 2 ATART . Bk, &
PR S FAES, Mgy, Eh6H, &
ZElR AN T IR A Tk, AT BA R 5T 25
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Comparative Study on the Effects of Qingchang Wenzhong Decoction (371 177) on the Intestinal Mucus
Barrier in Conventional and Pseudo-Germ-Free Model Mice of Acute Ulcerative Colitis

GAO Mingxu', LIU Leilei’, LU Lijie', WANG Jiali', HU Juncong', LIN Yangzhe', LIU Qirui', DONG Yue',
WANG Luyue', XUE Zeyu', LI Junxiang', SHI Lei'

1. Dongfang Hospital, Beijing University of Chinese Medicine, Beijing, 100078; 2. School of Traditional Chinese Medicine, Beijing
University of Chinese Medicine

ABSTRACT Objective To explore the mechanisms of Qingchang Wenzhong Decoction (37 + 77, QWD) in
treating ulcerative colitis (UC). Methods A total of 100 male C57BL/6] mice were assigned to a pseudo-germ-free
group (n=45) and a conventional group (n=55) using a random number table. Pseudo-germ-free model was estab-
lished by giving antibiotic treatment and subsequently subjected to acute UC induction. After the model was success-
fully established, the 45 pseudo-germ-free acute UC mice were randomly allocated to a pseudo-germ-free model
group, a pseudo-germ-free QWD group, and a pseudo-germ-free mesalazine group, with 15 mice in each group. The
55 conventional mice were randomly divided into a normal control group (n=10), as well as a conventional model
group, a conventional QWD group, and a conventional mesalazine group, with 15 mice in each group. Except for the
normal control group, acute UC models were established in all other groups. Mice in the control group received no inter-
vention. From day 32 of the experiment, mice in the pseudo-germ-free QWD group and the conventional QWD group
were administered with QWD granules at a dose of 9. 71 g/(kg-d) by gavage with deionized water, while those in the
pseudo-germ-free mesalazine group and the conventional mesalazine group were given mesalazine enteric-coated
tablets at a dose of 151. 67 mg/(kg+d) by gavage. Mice in the remaining groups received an equal volume of deionized
water once daily for 7 consecutive days. On day 25 of the experiment, six mice were randomly selected from both the
pseudo-germ-free group and the conventional group to measure body weight, and fecal samples were collected for
16S rDNA sequencing to compare differences in gut microbiota, including operational taxonomic units (OTUs) ,
Shannon index, Observed_species index, and phylogenetic diversity (PD whole tree). On day 39, body weight was
measured in all groups, and the disease activity index (DAI) was evaluated. Colon length and colon wet weight were
recorded. Histopathological changes in colonic tissues were assessed by hematoxylin and eosin (HE) staining, and
histological injury scores were determined. In addition, the expression levels of mucopolysaccharides and mucin 2
(MUC2) in colonic tissues were measured. Results On day 25, there was no significant difference in body
weight between the pseudo-germ-free group and the conventional microbiota group (P>>0.05). Compared to the con-
ventional microbiota group, the pseudo-germ-free group showed significantly reduced OTUs, Shannon index,
Observed_species index, and PD whole tree (P<<0.01). On day 39, compared to the normal control group, mice in
the conventional model group showed a significant decrease in the body weight and an increase in DAI, along with in-
creased colon wet weight, shortened colon length, markedly elevated histopathological scores, and reduced expres-
sion of mucopolysaccharides and MUC2 (P<<0.01). In contrast, no significant differences were observed in these pa-
rameters in the pseudo-germ-free model group (P>0. 05). Compared to the conventional model group, the conventional
QWD group showed significant improvement in all measured parameters, whereas the conventional mesalazine
group showed reductions only in DAI scores and colon wet weight (P<<0. 01). No statistically significant differences
were observed among the pseudo-germ-free model group, the pseudo-germ-free QWD group, and the pseudo-germ-
free mesalazine group (P>>0.05). Conclusion QWD may promote the reconstruction of the intestinal mucus barrier
by regulating the intestinal flora, thereby exerting a therapeutic effect on acute UC.
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(ki H 99 2025 —12 145 SR HBI: 2026 -01 -19; &R HBI: 2026 -04 -29)
(% A 47]



