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[ Abstract] Objective: To compare the effects of Baiyaojian before and after fermentation on intestinal
flora and expression of Occludin and zonula occludens protein-1 (ZO-1) in intestinal mucosa of mice with

ulcerative colitis (UC), and to explore the mechanism of Baiyaojian and Galla Chinensis in the treatment of UC.
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Method: Totally 50 mice were randomly divided into 5 groups with 10 mice in each group, one group was
randomly selected as blank group, and the other 4 groups were treated with dextran sodium sulfate (DSS) to
induce UC model. After modeling, mice in the blank group and model group were given normal saline, and
treatment groups were given Mesalazine (0.8 g-kg'), Galla Chinensis decoction (1.8 g-kg') and Baiyaojian
decoction (2.7 g-kg"') by intragastric administration for 7 days. The 16S rRNA sequencing technology was used
to detect the changes of intestinal flora in mouse feces. The histopathological changes of colon tissue were
observed by hematoxylin-eosin (HE) staining, and the expression of Occludin and ZO-1 in colon tissue of mice
were compared by immunohistochemistry. Result: Compared with the blank group, the abundance and diversity
of intestinal flora in UC mice were significantly decreased, and the colonic tissue was thickened with congestion
and obvious ulcers, and the expression levels of Occludin and ZO-1 were significantly decreased (P<0.01).
After treatment with Galla Chinensis and Baiyaojian, the abundance and diversity of flora were improved. At the
phylum level, relative abundance of Firmicutes, Proteobacteria and Actinobacteria increased significantly (P<
0.01), while the relative abundance of Bacteroidetes decreased significantly (P<0.01) in Galla Chinensis group.
In Baiyaojian group, the relative abundance of Proteobacteria and Actinobacteria increased significantly (P<
0.01) , while the relative abundance of Firmicutes increased and the relative abundance of Bacteroidetes
decreased, but there was no significant difference. At the genus level, the relative abundance of Bacteroides,
Allobaculum and Ruminococcus decreased significantly (P<0.01) , the relative abundance of Roseburia,
Prevotella, Oscillospira and Paraprevotella increased significantly (P<0.05, P<0.01) in Galla Chinensis group.
In Baiyaojian group, the relative abundance of Bacteroides and Allobaculum decreased significantly (P<0.05, P<
0.01) , and the relative abundance of Prevotella, Oscillospira, Roseburia and Ruminococcus increased
significantly (P<0.01). Compared with model group, colon tissue of Galla Chinensis group and Baiyaojian
group was recovered obviously, congestion was alleviated, only scattered ulcers were seen. The expression of
Occludin and ZO-1 increased, and the expression level of Baiyaojian group was higher than that of Galla
Chinensis group. Conclusion: The effect of Baiyaojian is better than Galla Chinensis in the treatment of UC.
The mechanism may be through regulating the abundance and diversity of intestinal flora, improving the disorder
of intestinal flora and increasing the expression of ZO-1 and Occludin and protecting the intestinal mucosal
barrier function for alleviating intestinal inflammation.
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Table 1 Colon length and weight of mice in each group (x+s,7=8)

219 4 /g kg! £ & /em JiiH /mg
S| 48.90+1.24 240.90+24.20
T 40.83£2.54>  299.27+21.40%
ESUEIALS 0.8 46.90£1.35%  274.76+24.01%
TG F 1.8 45.87+3.21%  224.76+23.64%
LS 2.7 47.83£1.12%  200.87+23.31%

T 52 A4 LV P<0.05,2 P<0.01; 15 45 51 41 [ 35> P<0.05,
Yp<0.01(F2[),
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Fig. 3 Effect of Baiyaojian on colon tissue of UC mice (HE,*x200)
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ASFE S R 2R P B 2 B AR S R A R
M FEEEMESE2ANKHE, #H M observed
OTUs, Shannon #§ 5 & PD 48 505 PRAH 20, B fif ik
L RIHWEH ZHEEE 22, MR 2, 5504
Lk %%, #5584 observed OTUs & 35 B4 ik (P<0.01) ,
Shannon 4§ % Fl1 PD 45 %% BH & B 1K ( P<0.05) ; 5B 7Y

F2 BHAX UC/MRIFEEE Alpha SHEMEFI (G+s,n=5)

HHHE, VPRI AL L A% T 41 RN H 25 B4 observed
OTUs & 3 F} 5 (P<0.01) , Shannon #§ %2 #l PD 45 %k
W 4 7+ 5 (P<0.05) o JH5 4% 41 FF i 1Y Alpha 2 FE 44
FEHC, WIVER R 2 (MG 98 B R AT RE) . 3R EH DSS i
S UC 2R/ B 38 A BE 0 B 3 R 2 R P R
%, & AT A 25 RRYT A B T iE R =

Table 2 Effect of Baiyaojian on Alpha diversity of intestinal flora in UC mice (x+s,n=5)

215 H /g kg observed OTUs//}~ Shannon $§ % PD $5 %k
25 240.60+7.83 5.67+0.40 15.34+0.58
IR 170.00+6.60% 4.97+0.66" 13.59+0.37"
ERUEA = 0.8 236.75+4.92% 5.64+0.40" 15.62+0.47%
FAET 1.8 206.00+5.79" 5.53+0.60" 14.65+0.39%
4R 2.7 218.00+4.98" 5.94+0.33Y 15.46+0.28%

333 RAEYMIERZES M ARE OTU B4
XF S BE R REAT R, X AR S TE T KF R s K F-
W E AN ECE 5 BT S LB ST S o AL T
Al A LTE 117K F0E K- 16 9 21 28 0
UL 4, AR BoR K T 10T T H b DU
I ] (Bacteroidetes) , J& &% i [ '] (Firmicutes ) , 48 £ &
[T (Proteobacteria) Fl i 2k I '] (Actinobacteria) 4 4
WIThE, SEHAK, BERHERERFET] BB
PRI R TR T DR R = B2 35 0 D (P<0.01) , 4T
PR AR 3 B 3 i (P<0.01) . SREALA L #K,
&V 2 AUUAT T 1] R JRE BE B DR 6T = b (E
26 gt B S SIS TR T L TR T T AR X 2
W] 5. 35 30 (P<0.01) 3 TLAY T2 R BEG 1] T T
I TR T AR RS = B 3 1Y (P<0.01) , SUUFF A
I1AH XS = B2 35 > (P<0.01) 5 A 25 B B IR TR )
AR TR TR R = B2 S 35 1 I (P<0.01) , JEBETR ]
A X B S8 A AL TR DA G S R D (22 SR 8
TgitE L. Rk B, 52 HEH R, A
H A B W JB (Lactobacillus) , ¥ & ik W J&@
(Prevotella) , JEBE W '] 1) Allobaculum R $7 3 (G
W J& (Paraprevotella) ¥l X} =E & I 2% F+ & (P<0.05,
P<0.01) ; &i "2 Ji€ & J& (Oscillospira) , ¥4 ¥ 1§ &
(Bacteroides) , % 17 [ & J& (Roseburia) F1 5 B Bk #H
J& (Ruminococcus ) # %F = & B 3 F% (X (P<0.05, P<
0.01), SHIRIL i, 36 v 4 B 41 FLIR T/ J& AH X 3
BEREAR B 22 7 Te G it 2 22 L, Allobaculum FMA
W TG B S AR X R BRI (P<0.01) , AT R
B QR R TR R R R EK R R R R E R
J& A X B W2 T (P<0.05,P<0.01) 5 L 74

LR TR J& AR X T BEREAR L B 22 S RGeS,
B e B BRI B N Adllobaculum 0 55 =+ g 2 B
R (P<0.01), & Wi [ & 5 75 IR 0 s | B0 02 e 1 )
FUA 78 [ JE F B 2 FH & (P<0.05, P<0.01)
T 24 R 2H 3L IR T s AR X o R AR A 2% S R g o
B, WA B M Allobaculum #XT F B 3 B AR
(P<0.05,P<0.01) , MAHL 8 [ R a8 AH X =F B Tt (2
ZRIGIFE L, EFH IR B E S P W
QTR & Fe B Bk w3 B i 25 7 5 (P<0.01)

2t — 2 R Hl LEfSe H B2 45 20 ] W 35 1k 22 5+ 4
A, DL M 0 510 43 M (LDA) 43 {H >3.5 Ay 0 08 s 1
B A TP MR R R T AR BN
SHILBE 2SN FEFEREMM B EZRYM., sS4
) 22 S 2R BEAE 27 J AT T8 49 (Bacilli) A X £ 85
2 S5 W) A N B. animalis; BB 4 /Y 22 5 28 BEAE
Lactobacillus 3 £ B &, 2Z S WM N L. reuteri;
VD P A ) 2% 5 2 7 Erysipeiotrichi F4%2 H &
(Clostridium) # X F B &8 & , 2 % ¥ i H
C. cocleatum ; A% F 4 W) 22 7 2R BEAE Clostridium , Aii
55 % I8 B 8 (Blautia) 1 & 12 B Bl (Lachnospiraceae)
MXTFEER G, 225 YF N C aldenense, C. ramosum,
B. eggerthii M1 B. producta; 1 2§ Bl 41 1 2= 5% K BEAE
2k W 4 (Actinobacteria) 1 X B T &# )@
( Bifidobacterium ) #H X F E# & . WK S
3.4 455 Occludin 1 ZO-1 8 A Rk KF  Has
FL4L e, BRI 4 Occludin 1 ZO-1 Y 6 3k i 5 14
iR (P<0.01) . SAERIZ LA, R Vb fi g4 ZO-1 Al
Occludin % i5 4 W & T} (P<0.05, P<0.01) ; TLf% T
£ Occludin 1 ZO-1 Y FRIL B TF i, (B 22 S gt it

. 51 .
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Fig. 4 Relative abundance of intestinal flora of mice in each group at different taxonomic levels
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Fig. 5 Species with significant difference in intestinal flora of

mice from each group
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E6 BHZHAN/INRLEAL Occludin FE B RIX

480 (THC, x200)

B HARA 20-1 ik m B2 F gt
7 X, Oceludin 28 35 & W B & 7+ 55 (P<0.05) . K W]
A% F R A 25 RE T LLE i FH 5 ZO-1 1 Occludin
FR R UC /N B 18 B R T RE L, HLA 24 R0
T HAG . WR3IAEG,7.

£3 BEHExXH/NRFE Occludin 1 ZO-1 FiK B F M (¥+s,1n=6)
Table 3 Effect of Baiyaojian on expression of Occludin and ZO-1

in intestinal tract of mice (X+s5,7=6)

215 Occludin Z0-1
= H 0.015 17£0.000 1 0.005 58+0.000 0
i 0.001 53+0.000 0" 0.000 29+0.000 0"
ESUEIAS 0.012 53+0.000 1* 0.004 59+0.000 0%
FAET 0.004 97+0.000 1 0.003 09+0.000 0
2R 0.008 35+0.000 0% 0.004 20+0.000 0

T 5 A R VP<0.01; SHMA Y P<0.05,Y P<0.01,

Fig. 6 Effect of Baiyaojian on expression of Occludin protein in colon tissue of mice (IHC, x200)
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Fig. 7 Effect of Baiyaojian on expression of ZO-1 protein in colon tissue of mice (IHC,*200)
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H 4] 38 2k K 52 g T TR RE R R B 1B R AE . THC 24
SRR UC B AL/ BLAY 1% B B Oceludin 1 ZO-1
BRI HH R &R, 50 IE —80G45
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JIEE B B D BEVR IT UC. 45 & A TR 21 i 191 AF 92 A
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