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Abstract: Objective To explore the protective effect of Baitouweng Decoction (F:k#57%, BTWD) on intestinal mucus barrier in
mice with ulcerative colitis (UC) induced by dextran sodium sulfate (DSS) and its effect on Notch pathway. Methods C57BL/6 mice
were randomly divided into control group, model group, mesalazine (50 mg/kg) group and BTWD low-, high-dose (7.4, 14.8 g/kg)
groups. The mice in control group were free to drink pure water, and the other groups were free to drink 2.5% DSS solution for § d to
induce UC model. At the same time, each group was given corresponding drugs. The body weight, fecal consistency and bloody stool
of mice were recorded every day. HE staining was used to observe the pathological changes of colon tissue. The secretion of mucin 2
(MUC2) in colon tissue was observed by AB-PAS staining. The activity of myeloperoxidase (MPO) and contents of pro-inflammatory
factors interleukin-6 (IL-6), IL-1f, tumor necrosis factor-o. (TNF-a)) and anti-inflammatory factor IL-10 in colon tissue were detected
by ELISA. The expression of Ki67 in colon tissue was detected by immunohistochemistry. The number of positive cells of leucine-
rich repeat-containing G-protein-coupled receptor 5 (Lgr5") intestinal stem cells (ISCs) in colon tissue was determined by
immunofluorescence. Western blotting was used to detect Notch-1, Atoh1, Hes1 and MUC2 protein expressions in colon tissue. Results
Compared with model group, BTWD alleviated the decrease of body weight and increase of disease activity index (DAI) in UC mice
induced by DSS (P < 0.05, 0.01, 0.001), alleviated the shortening, edema and pathological damage of colon tissue (P < 0.01, 0.001),
reduced the infiltration of inflammatory cells, destruction of crypts and goblet cells, decreased MPO activity and IL-13, TNF-a levels
in colon tissue (P <0.05, 0.01), increased IL-10 level (P < 0.05), increased the number of Ki67 positive cells in colon tissue (P <0.01),
promoted the secretion of MUC2 and the number of Lgr5*™ ISCs positive cells, down-regulated Notch and Hes-1 protein expressions
(P <0.05, 0.001), up-regulated Atohl and MUC?2 protein expressions (P < 0.05, 0.01). Conclusion BTWD can reduce the level of
pro-inflammatory cytokines in colon tissue of UC mice, increase the proliferation and differentiation of Lgr5" ISCs, protect crypt and
goblet cell structure, and promote the secretion of MUC-2, which may be related to the regulation of Notch-1/Atoh1/Hes1 pathway.
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R E 18~22 g, WAWIAR (dbsD EMERE
AR, ALY SCXK (5) 2019-0010. Zh¥{E
PRI S50 5 260 R FR, WRE (25+3) °C, AHXY
B (5343) %, 12h BRI, A BiEayoK,
ERCEEFE 7 d RSN . NS T R AT AR
BT, HEILHE P EAT AR 5 itk
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20042901). #HH (GiHRIEEZHARA A, fits
20210302-01) ¥i#E (M AR KA, #itS
2104005). Z=p (LAAEBFH IR AR~ A, it
51912100 6 F B PR Z R IR R P R A5 A
Berh 25, FHETLIME B 25T 5T b DRI 7t iR
BN ERBHEY) A k% Pulsatilla chinensis
(Bge.) Regel M) MR . == % Bl M8 ¥ 2 B W
Phellodendron chinense Schneid 1M & . BER
W ¥IE Coptis chinensis Franch [ AR 25 DL AR
FRRHEYE N A EW Fraxinus rhynchophylla Hance
)R B
1.3 @5

DSS (MX} 43T i & 36 000~50 000, #t'5
160110) 14 H 3¢ MP Biomedicals A &) ; &7b4i
favs i (bS5 2021125) T EZER 2 ER]; 4%%
FHEE (LS G1101-500ML) W H 5N S84 /R AW
BHCA R AT /N EA0iE7 2 -1 (interleukin-1p,
IL-18)+ IL-6+ IL-10 MBI PAFE A §--o (tumor necrosis
factor-a, TNF-o). #id AL (myeloperoxidase,
MPO) 7l & (L5473 7128 MB-2776A MB-2899A
MB-2912A. MB-2868A . MB-3074A) I F VT 75 b
VAR AT B-actin Hifk ('S AF5003). HRP
PR L E PR = h (S A0208) . —HikoRa (it
5 P0023A). HiMBE (k5 P0023D). 10% 1
TR AR N - TR N M e . TEMED. 1 mol/L
Tris-HC1 (pH 8.8). 1 mol/L Tris-HCI (pH 6.8)+ 30%
Acr-Bis (11t 5] ST628. ST728. ST788. ST768.
ST003) W H L~ RAEVEHATIRAF; Notch
Pk (5 ab52627) M H 3 [E Abcam A F]; Atohl
ok (b5 21215-1-AP). MUC2 Hitk (it 5 27675-
1-AP) I H 22 [H Proteintech A #]; Hesl Hiffk (Ht=
GTX108356) 14 F 3 [F Genetex A 7 ; Ki67 Hiik (it
5 ab16667) M HFEE Abcam A F]; Lers Hifk (it
5 A10545) W H N Z R e A E ARG PR A A

TR LS B By (5 111766-202103, JiiiE
SH99.8%) ERER/NEER (fit5 110713-202015,
i B E 85.9% ). FHERF ML (H#L'5 111895-
201805, JFi 4% 94.9%). & X % (L5 110741-
202109, FiE 551 99.9%). Z= B H & (5 110740-
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Western blotting K6 HARAX (3E[E Azure Biosystem
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IR AR AT); Alltima Cig ik (250 mm X
4.6 mm, 5 pm). Waters €2695 ! = R AH il A3 (32
Waters A &) ).
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2.1.1 DSS WficH  AHEBFRPFHRILDSS25g, %
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2,12 HkHHMHE AkEHHAKE 15 ¢
WA 9g. WiE9e. B IgHMK, FRELHLE.
WAL B BERAM, 1IN 10 =R
gl oK, 28 2 IR 8 M4k, &K 40
min, GIFAWIFIELZNE, bEE B T e 28 kAL
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78 H - Z IS [ 5 24 i B B R 4 I Ak
WU B AN R AT R 12.3, LB AR AT
N RGBT B A R B A T A, B
7.4 g/kgo R (HEZGH) 2020 4R 2= E 1)
Jii%s R AR AR €1 o3 S e 32 EE R
&, FkEHALH LT BT ES N 4.72%,
TR A AR B /N BB T E 2 05) N 0.38%.
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TTHIBE 2 E00 5N 6.36%+1.04%+1.83%-1.59%,
ZETRERERE. BEOENTRE DS 5N
1.06%- 0.17%.
2.2 BB, BIRFGTA

ANERIERPEMRTE | G, BRSO 0 REZE ., A
AU, SEVDFIHE (50 mg/kgt!18) UM LS AR
AR (74, 148 g/kg) 4, H4H 8 H. XA
KHEHRAHLEK, BEBHAMSAZHES: S d H
HHAIRH 2.5% DSS ¥, G AN %45 24540 ig AH
2.
2.3 MARUWEFILIE

BUGENR G, TH 9 KABME BN
(1 HELHE P R A AN, PR % i N, SR 1.5 mL K
B I EP B IEE M, =IEFHE 2 h, 4000 r/min &
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SRS LA AL BE/INBR, B E W A B A )
Wy, S48 Ja S A 45T g, B A A
HER KPR TR, USRI S A 2355 1R 2 36
55, BIHL 1 om F 25 Bazs g i 2 Sl ON. 4% 22 58 FH
AR R EEER [ (K OEE-EAG-VKEE R (6 -
310 IR TR E, TR, Hpdiind
IR 280 CIUKFE R A7 T Ja 2k kit
2.4 EIRETNIEE (disease activity index, DAI)
9

fF HWE /N RIEERAS, FoeihmieE, Mgk
PR LA AR B O, 4% SR 1 ARdEdET DAL

PEA4p19-200
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Table 1 DAI score standard
o R FREE () EEiiic B i
0 0<x<1% 1% 1EH
1 1%<x<5% A EOEREIR B 2 FH M
2 5%<x<10%  FARUAE, FEAKR B £ 5mH M

532
30 10%<x<20% FH/AKFEE A AR 1f1L {5
>20% i {58 5 A S5 100 {58 5y P S

2.5 LERALRRAREFE-RL (HE) F1 AB-PAS 32
2.5.1 HE %t BUNREE AL, 4 4% K H
WE[E 2, B S AT A A, YA, B, KAL)S,
F HE 4, 6518 BB e e k7440
SELR= I VIE =N

2,52 AB-PAS #fs HUNRSMAL, fFHRE

R e [ e, BEEEH T A, Ul A, B,
Fl AB-PAS #fiu)s, i FH 3B BB IS H1 1S
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RN A, YRR G, AR R
AR EE A,
2.6 PRREIEMANLGEIAKE

DSS #5511 UC /N AR BRI A 25 W K FE 1 4
B, [EI I R ) JONE I 2 S EUB R 2 K. %
HRSAE BEAH R ZL RN RANSE NS, BUBALT 2 E
WA w4k, PBS /s HERWEKE. e
FIBGRAE, JE4CRE MR EFE R, WRIFHE
PR FESL .

P 4 50 = PG 0o o/ o
2.7 ELISA E#MNZ5RA A LR K EFE F 7K

IS HNREE AL, N PBS, HEIHKEE
%, 3000 r/min B0 20 min, WdE BiE, #kia
Wi B 500 52 A1 4 K7 TL-6+ IL-1B+ TNF-o A2470 4% K]
F IL-10 & &A1 MPO 5%
2.8 RBENERNLEFALF Kie7 EHFRIA

F /N R A AR D) il 2K, 3%t 4
S E ] 10 min, EDTA HiEEE MR (pH9.0)
Wk TR, G AEAHE G, N
Ki67 fifk, 4 CWEER; WMm—yt, 37 CHF
30min, AN DAB &7, BEEEE, HEKP
Yo, HARREY, 1% OEEb, HHRAKMVE,
RUGRE, JKMoE, BKE R . £ N0,
F Tmage J #0152 5 53 #r BH P A MO 2
29 RBRIAERNEHELF Lerst ISCs

% 2H/N R I SV IEY) 7 S 2K, N
EDTA #iJEEE S Ml (pH8.0), Tyt 474t
JFAE S, BEJG I E R KT S min, JiK5E
10 min, JIAA-IMEHEE®E 30 min, %0 Lers
buik, 4 CRELK. YEik)E, Min—%, DAPI &
POz, &, RGBSR IR,
DAPI £ 4MNEE K 330~380 nm, K4S K 420
nm, KW FITC FURK K 465~495 nm, KHHH
K 515~555nm, K&,
2.10 Western blotting #&M 2572405 Notch.
Atohl. MUC2 #1 Hesl EBFRIX

ISR AL, IMANEA 1% PMSF 1)
T4 RIPA RAEZM, S5, 4 C. 12 000
t/min B50 15 min, Y B3GR . H BCA iEllE &
FIIRIE . B FAREME 10%+ e SRR AN- 58 TR M Tk



FED 20236FE87 $54% B 168  Chinese Traditional and Herbal Drugs 2023 August Vol. 54 No. 16

» 5261 »

ks rLk, ¥4 PVDF B8, I S%MiARZF 9 =i
B 2h, 2 HIIA—HL (1 2 1000), 4 CHEE LR
TBST ¥ 4 ¥k, £k 8 min, MIA i (1 : 1000),
FiRWFE 2 h, TBST ¥fE)5, A ECL fL2Ekt
W5, F Image J B AFBEAT K EE 94
211 GtESH

K F GraphPad Prism 8.0 #4% BiE itk AT 41t
30T BRI X £ s %on, R EEZ R
KR KT Z 0 (One-way ANOVA), LSD #
1 (FZEASER A Dunnett’s 73 #438) GF4H 18] 5 4

th#s.
3 4R

3.1 B3k%5%%) UC /MR DAL S FikBR= IR0

XRRZH /N BB AOGHE, BB, POKIK
BIER, MR 2 PR LTS, SRS R,
FERRARE A, TIRE. mE%. BN R
EEHHBWH 2.5%DSS3d )5, HIEEWs). e
EPE. BRESEL SEIRISILG, W& 3,
DAI ¥F4r B 2EH#n (P<0.001, K 1-A), ARER
FE R (P<0.001, B 1-B), HHELKEMKFEELL

FME, BT AKSFHEDRIEEITE, /ANRER
BRI 0 AT I , DAL W49 B S RIS (P<<0.01
0.001), ABEMREAR (P<0.05. 0.01).
32 BkEAA% UC /NREBIIER ALK E R
A

X R ZH S I A 2 I R SO M, RERORTE, A
R, LGRS, TRE. Wl 2 P,
Eixf IR s, BN KIS B4k (P<
0.001), MEAEFREEHEHA R (P<0.001), H4imtn
FEIEAG. HTaKERMEDRIEGRITE,
INR A KEEZEIN (P<0.01. 0.001); k%
IR B AR S D7 8% 2 /) B 92 R 48 5085 B S P A1
(P<<0.05).
33 BkEiA% UC /MNRE RS FIERI ST

W 3 Biow, GRS RS B R L se
Fass S5 IEs . [HA 2R A R85 R %,
RYEAIMIRAE . 7ol KBRS G, NIER
SEIARRIE . BT ZH /)N R 25 I 2H 23 AR AR At 7 e
g, FOME bR, MRAAHERIZREL, B githm
EHIR, FHHBIUKER MR SH4A%

A B 120 =
47 o
— R 100 - . "
o R = B e =
& HkH% 14 gkg! ﬁ 80+
B — ELH 148 gkg! Bl 60
< o W I
a = 40
hsa
20
0= T

t/d

SRR ORER 7.4 148 EVEE
H3k$H%/(g kg ™)

EXIRA LS #P<0.01 "P<0.001: SHEBALLLE: *P<0.05 “P<0.01 *P<0.001, FEF
#P<0.01 " P<0.001 vs control group; "P<0.05 **P<0.01 " P<0.001 vs model group, same as below figures
1 B3k%i%% UC /MR DATIFS (A) FifkRE (B) MISME (Xts,n=8)
Fig. 1 Effects of Baitouweng Decoction on DAI score (A) and body weight (B) of UC mice (X £ s,n=38)

WK /em

£

1 1 1 T 1
W MR 74 148 EUbREE

Ak /(gkg™)

8 =

6 il .
= 5 hd T
T 4 = =
§ = | v

2

0 T T T T T

XHE MR 74 148 FEVRIHE

Hk$%/(g kg ™)

2 BXEHX UC/NREMKEMBIRIERHIFNE (X£s,n=5)

Fig. 2 Effect of Baitouweng Decoction on colon length and spleen index of UC mice (X £ s, n=75)
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M3k 74 gkg!

El3 BXHEAX UC /NREMALRFIEL AT (HE)

Fig. 3 Effect of Baitouweng Decoction on pathological changes of colon tissue in UC mice (HE)

RIS SA TGS, BREIATEERN, REFET
I EE I 23 R e Bk, RIEGN IR, A
KRRAHER BN AR . Ak ST E A4 A
A/RMIREIRIE, 1 k&% m AR A A Sk
BT A 45 o v TR A B A e % R PRI
3.4 B3k%5A3 UC /MNREBIRFRERF T
W 4 fion, WIRABREEMHE, B4 EE
BAAEREMMRANN, HA 38 B AR 55
W, gl b A R R RRE, FRE
GRoEHE, RIZH N R ARG B,
S, ¢ Fys ‘

Xof HE e
4 BkEAX UC /MREBFELS MUC2 EARIEHIFID
Fig. 4 Effect of Baitouweng Decoction on MUC?2 protein expression in colon tissue of UC mice

H3k55%% 7.4 gkg™!

ANBEE IR NI SR B B>, BRERR . 4
T ALTHMEDRIEE, BEKET DSS 5l m)
RGN FI RS B A R R FE. kS B IRAIEA
X BB R () RV E R BSEVb b e s B &, 3690
IR 2H /N BB I SR ERAE R S N, T b Y
EIESL N FE -
3.5 B3kEiAx UC /RGBSR
SopAl

MPO SRJE T Hp MR, 2 Hh R 2 IR i 1)
Prie Wk 2 R, SxRRAERE:, B4R A,

RAER F7KF

A% 14.8 g'kg™!

®2 BREHX UC MREMERRERFRFEHFM (X+s,n=5)

Table 2 Effect of Baitouweng Decoction on inflammatory factors in colon tissue of UC mice (X = s, n =5)

45 FE/(gkg!)  IL-6/(pg'mg™)

TNF-o/(pg-mg™")

IL-1p/(pg'mg™") MPO/(pg'mg™") IL-10/(pgmg™)

payicl — 8.99+0.46 48.67+9.55 12.49+3.02 222.0435.29 65.324+13.95
Y — 16.83 +2.04% 89.89 + 4,68 26.8014.64%#  414.8+58.94%  40.66+5.65%
SRS 17 7.4 13.78£1.99 64.361+9.98" 20.16+3.69* 282.5+44.09"  59.69+8.45"
14.8 14.824+2.22 73.31£13.60 20.44+3.18" 302244748 50.76+£9.02
EW g 0.05 1221+3.71" 61.93+26.17" 18.98+1.48" 278446833  53.53+4.49

XA #P<0.01 ##P<0.001; HERALLE: "P<0.05 P<0.01
#P<0.01 *P<0.001 vs control group; "P<0.05 P <0.01 vs model group



FED 20236FE87 $54% B 168  Chinese Traditional and Herbal Drugs 2023 August Vol. 54 No. 16

» 5263 »

2 IL-6 TNF-a. IL-1B /KF-F1 MPO 75 145 i
ZTHE (P<0.01. 0.001), IL-10 K FREEFRM (P<
0.01); HHEAIALE, %4525%H TNF-a. IL-1B /K
SR MPO T 3 2 PRI (P<<0.05. 0.01), Ak
FHHEH 1IL-10 K FEEFE (P<0.05), 3
PRI TL-6 /KPR FHIK (P<<0.05).
3.6 BkEiAx UC /MNREFLELR Kie7 ERFRIA
FppA

WK s fior, SxTRRALEE:, AN R S5
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