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[Abstract] Objective: To investigate the modulating effect of modified Wumeiwan (MWMW ) on the ulcerative colitis

(UC) -associated intestinal helper T cell 17 (Th17)/regulatory T cell (Treg) balance and intestinal flora by using a human flora-
associated model of UC patients with dampness-heat obstruction syndrome, thus providing a new idea for the UC-related research
and therapeutic strategies. Methods: The 24 male C57BL/6J mice were randomized into normal control, model, and MWMW
groups (n=8). Model and MWMW groups were first treated with an antibiotic cocktail (vancomycin, 0.1 g-kg'; neomycin
sulfate, 0.2 g-kg'; ampicillin, 0.2 g-kg"'; metronidazole, 0.2 g-kg") for 21 days. At the end of antibiotic treatment, the gavage of
fecal microbiota suspension from UC patients with dampness-heat obstruction syndrome was started at a dose of 0.2 mL-d" for
19 consecutive days, by which a human flora-associated model of UC was obtained. The MWMW group was administrated daily
with MWMW liquid (12.5 g-kg"), while the normal control and model groups were administrated by gavage with an equal amount
of sterile water for 7 consecutive days. The symptoms of dampness-heat obstruction were observed. The colon length and spleen
index were measured and calculated, and the proportions of Th17 and Treg cells were detected by flow assay. The intestinal flora
was analyzed by 16S rRNA high-throughput sequencing. Results;: Compared with the normal control group, the model group
showed shortened colon (P<0.05) and increased spleen index (P<0.01). Compared with the model group, the MWMW group
showed prolonged colon (P<0.01) and decreased spleen index (P<0.05). After the intervention of MWMW, the Th17 proportion
and Th17/Treg ratio in the colon decreased (P<0.01), and the proportion of Treg cells increased (P<0.05). The number of species
and alpha and beta diversity of intestinal flora in mice were regulated by MWMW (P<0.05). In terms of intestinal flora
composition, MWMW increased the relative abundance of several phyla (Firmicutes, Proteobacteria, Fusobacteriota,
Actinobacteriota, and Gemmatimonadota) , the genus Bacteroides, and two species (Bacteroides thetaiotaomicron and B. fragilis)
in model mice. Moreover, Spearman's correlation analysis showed that the relative abundance of B. thetaiotaomicron and B. fragilis
were negatively correlated with the Th17 level (P<0.05). In addition, the above changes in intestinal flora caused the changes in
microbial genes involved in 14 pathways, such as glycolysis, amino acid degradation, inorganic nutrient metabolism, biosynthesis
of pyrimidine deoxyribonucleotides, antibiotic resistance, and degradation of polysaccharides. Conclusions: The human flora-
associated model successfully simulated the changes (marked by a decrease in the abundance of Bacteroides) of intestinal flora in
UC patients with dampness-heat obstruction syndrome. MWMW can enrich the abundance of beneficial bacteria such as
B. thetaiotaomicron and B. fragilis and promote the synergistic intestinal immune modulation with the metabolic functions centered
on glycolysis, amino acid metabolism, and nucleotide synthesis through bacterial polysaccharide utilization sites to reduce the
Th17/Treg ratio, thereby exerting a protective effect on UC.

[Keywords] modified Wumeiwan; ulcerative colitis; fecal microbiota transplantation; human-associated flora; intestinal
flora
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Table 1 Effect of modified Wumeiwan on length of colon and
spleen index of UC with dampness-heat obstruction syndrome in

human flora-associated model (x+s,n=8)
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Fig. 1 Effect of modified Wumeiwan on colon tissue in UC with
dampness-heat obstruction syndrome in human flora-associated

model (HE,x100)
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Table 2 Effect of modified Wumeiwan on Th17/Treg cells of

colons in UC with dampness-heat obstruction syndrome in human

flora-associated model (x+s,n=8)
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Table 3 Effect of modified Wumeiwan on differential Bacteroides species in UC with dampness-heat obstruction syndrome in human flora-

associated model (x+s5,n=8)
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Fig. 2 Analysis of correlation between intestinal differential bacteria and immune cells and prediction of gut microbiota function in UC

with dampness-heat obstruction syndrome in human flora-associated model
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W O(RNA ¥ %
(aminoacyl tRNA charging) , 1 £ & Mt 2§ 1

novo biosynthesis Il ) .
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(antibiotic resistance) £ E W [& it (glycan
degradation) &5 , Hrpofi AR A AR AT UC
I A8 1 R 8 V) AE OG |, L AH G 38 B Z AL v R 80D B
TE TR S A I
4 iTig

UC & 3 @ i ™ WS 7 I g 7 4 3 W |
BLAE K, & 5 BF 8 0 AR 56, 9 WL s i 5 e
e, VMG R 55 R A W EE N Z bR, S IR T
KGR E O 18 25 D) 35 JE R OT LT Ah AR
it R F UC P sk i b1t . TN S AT
it 5 R A B ) 25 SR L O R RO R A % Ak
525 BT Y UC A58 AT RE TG T 78 A B LN TR AR
PRRERSE A o R AR R 938 5 FMT A4 1 #0005 B
TE UC B B R A6 /N BRUBE AR - UC I IR
L M UM AT IR YT o 45 R R BRI AL B T i
BT RIS AT TG 0, /N JE /D 8 8 5 .
B IR YT G 8% T FMT B9 I8 AR B IIE UC B
FENUE AL /N BRU45 I 98 0 MR, AH A T A AL AT, 19 48 5K
REEAG, &5 o 1 B2 B4 T, &5 I s BB 403 s 5

Th17 20 ffd o] LA it 3 W6 9 1L-17 8 5t 55 4 K0
b v P 0 B A 5 ARE SN, Bl 2 UC Y R
o R i Treg 40 M AT DL 7E 4 0E 3B 47 15 1k 1
B R ¥ SN Y Th17/Treg V-5 1l A S fo 3 M9
W UC B4R R EZ AR AR . I KRB 5E & B2 Mg Juv]
DU UC % CD3" .CD4 T ik L 410 i o E & 41k
Rif AR 2 S 2 I DA T B30 36 I AR A IR 21 A R 9 45 2R
TIE S 15 A AL i 9 R 38 2o 982 UC B RE TR AR /DS BRU
i Th17 405, 9815 Th17/Treg 40 Mo Lo 1) 2% 45 , 0 /0
I S E B & A, BETT R UC /N RUR HEIG TR .

BE 11 0 5 48 P 18 DA R A6 B R AR RN e e R
Gi W) kB R T Ag A T E 32 AT E A R AR
FH2 . AR 5, 40 58 0 B T8 R RE A ik & A
AR 52 56 o 22 BEPE 43 1 S R 5 Mg LN 3R 97 9 UC
/IN B 3 TR A B S BE N 2 R PR AIR TR 4H | Chaol
TR YR TS R R AR AR, LR A R A
TC &, AFLR 0T H A5 B4 40 o AR B50R% , ER O R 4 T A
TR ARG /N R = AL, nTRE R T
Koo IEH RS T RGP e Al A KL B dE
KEHURSE . BA, B A BT FR W UC i34 Y Bt
(4 40 B S A T AR AR i AS [RIIE i (1 UC R 35 g i
WA —E R AR E B E g £
BENJE FIURTTIE JREREE ] AUFF R T AT
IR 2 T 1], v JRERE TR T ORAULRE TR T 2 5
80%~90% 7", k5 8 I P B AR B R B, K

i PGIE UC | #1718 W, Bacteroides ‘i 3 W& iK"Y .
TN AR PR A R AR AT I T 1R BE T 1)
A 2 B LA R R, A O 5T R 1B BGIE  4)
Ml Bacteroides 7 & 5 i A1 3¢, T N K
Bacteroides W VE R 6 I7 W AUE ST BOWER bR ) 2
—D0 5 o L s A e A B AL 4 Bacteroides F:
£ W S R AR, B A MBS AU T W HGIE UC 8 A
A TR R A A 1Y AR AR R AT o

28 3o 5 Mg U0 e IR T 4 /0N BRI B T AR ) B
', Bacteroides W F JE W F W o o 4 ] 2
B. thetaiotaomicron . B. fragilis F1 B.ovafus F [ 5 #
AU 0 3 G, Herh 208 R T 5 i 55 00T B B
5 Th17 240 () b 2 300 A0 etk . HETiESE &
B Bacteroides 5 UC 1 % 2 P 45 B #: AH 6PV BE W8
%5 CD4 7 b Bz N bk T 40 g 1) Bt R s S v o Ak it
T V51482 W 18 B 95 B2 Blthetaiotaomicron 3 B 38 Al
DA A2 4 40 B 7 [ 4 Toll # 32 14 4(TLR4) Fl %
B 5 I - kB (NF-«B) | 1% B8 M T 2k 3% i 18 48
JE MM B fragilis 72 A B9 IE I R AT R
PE SR E 518 1Y W b K B0 I 35087 45 1 Bk e 19 &
JEER IF AT LAGE o %% Ak A K ] 7 -B( TGF-B)/Smad3
5 T Treg AN /3 fL 28 1 45 W 4. Tl B.ovafus
7 LR I 5| W -3 £ TR A HE G R A I 7 A TL-22, X 45
W R 7= A A5 2R AR R o IR Ah IR T AL B B
TE 09 32 BT 68 Ry W I i | SR R AR L 2 SR OWE B
S5 BR AT o I LT TR R 20% B AL TR A
22 W 1 B BCFR 43 i, O I 4R O T AR ax s g ]
B T E X O 2 B AR 5 (PUL) , Hov 14
XF PUL AH A s5AE 22 8 AT T8 W 55 S AT T L BB
AT T 55 JL AW AT 0 o XA B, AT A R A
5 20 B AR 88 D T & A T AR T B SR S
bt %5 75 2 WM FE T, Treg Al Th2 He 5] 484 55, Th Al
Th17 4 fg L 1) ] B AR, Treg 40 it 43 AL s 1 97 46 2
W2 35 6 1, B A AR ER ORI RE L TR RE 2 0
RCTIH -7 4 W - e 5 200 PO ARE T ik 2 2 T BB A ) T
FIE 72 b I8 455 5 5 40 B A3 Ak 0% D5 — F =, T
T8 32 0 G0 B S RE I 3 B A AL ek TT RE 32
B3 o AR HE AT R B 0 fR e, BRI
Th17/Treg %92 4 Al L 51 K 2y 68 DT 2 45 %% 45 1 #¢
BRI AE T, 53— O TORE A 3 42 6 i 18 4T TR 2D
FE 55 009 20 A 1 o AR IBE 2R R R, 38 Ak 9V b R A
WA T e, Sy ] 42 98 715 B 92 I $ B R B IR 9T
HME

ZE LT AR SE G G o FMT #4800 #4058 BHTiE
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U AT 0 2208 R B 55 10T B L OB OR SR TR A
A i5 W R L F 18 W LS R, R 0 R R
2 M AR ) e T — 20 Y B g AN AR IR A R A
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