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[(FE] HE W F AR BEAR T S 7 5m g X TaEAduh . ik 36 2 CSTBL/6 s R AL I
6 R NRAEFME, B DRAL T2 5% EAEREKRM (DSS) Kixik A ik 7R AR L DSS 48 £ R
A, KR I D R BEREA, AR M, ETERAARFRARPRTIK, . A EMH, F467,
EFAFARRBE DR TO0.5mlARKER; £0ERENRLT0.52g (kg-d) £V ERRZRHER; F#ik
R FTAL, P BAFAD RS AL T A AR AT 0.845, 1.690, 3.380¢/ (kg-d) #EF; &m¥kf
Hlx, 410K, FREMNESADRARREFHATERBEDIEH(DAD L, MNELWHKEF LKL
AR JRIL T, Kl 45 AL R £ R G 2(MUC-2) Fa b GA B R &% @ 1(Z20-1) . 4% 8 1(Claudin-1) .
4% 8 (Occludin) Rk, R L Ewafak, BAEFF AR EARGTIKA Z48 D KGR RE TR,
DAI# SR RF G, KA TR, MM Z0-1, Occludin, Claudin-1%& & kX ¥HHEAK (P<0.05), H#E
L0 Fo i AR AR FARF) B E, £ B AE HACR ARG &, P A A KRR B e, DAL
ST, mkERK, £mALRZ0-1. Claudin-1. Occludin& & &k F 3 (P<0.05). £ 4/ Kb
LR ERE, REMMZE; BEAMA DKM LR RS, k@I Ry, BAERIEE SR "
F, B FA, FTRARIHhC LN, FRARARS SR FEAE VR REMERE L EILEL
AR, MY K eiRiE; miERALRIART P KA BTAKRERAR, EFLAMUC2 R X AT ERE,
A ARG (R R, AWM REMMAR T MUC2 ARk BIR Y £V R
HEHRACRRARE T FH. PATHUAMUC2MAR A AERAAAKAITHIREL, it 5. FPATHFAMLEAR
7 %+ DSS 25 My K s R0 i RSB I B B — A B AR R, AR R AUH] T AR T B e 45 I 4142 MUC-2 R
2t 70-1. Occludin, Claudin-14#k, M fmACE 56 BEAL 5 B AU G015 5, BT MBI 4E,
[REEiA] S mE; FHRARBERT; BMHAR; HEBREFR;, &4, TFE8E9
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(MUC-2) ' 244 Jl 25 W fb 27 Bt B v i 5 22 1 26 2
HZ—, B%i%E# (tght junction, TJ) ZMHiE
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ML A . R, BATEHAE . (R
2o, MR W, S MGE a7 UCAH TR
YT R . R BB RR 49 (dextran sulfate
sodium, DSS) 75514/ B4 A RAB T (1) iz 3 A8
HANRWEIE SR L, 28O UCH
Y ARG N DA T R BB 5 A R I Ak
MR 5 %5 DSS 1755 1 445 i 4 /N B 8 o o e 1) 1
FHRATRERLT o ASBIETE 8 A o [ BE R B £ 2 AT
TR ZE R A, S bR
(D2021-03-16-2)

1w
1.1 4%

SPF 2% {t B 1 1 C57BL/6 /N L 36 2, 8 J i,
KA (2022) g, W FAbat T DUAR A P He R A
FRA ], SEsh W iF kS o SCXK (52) 2015-
0015, K /N B 3% T o [ v B B} 2 G 5 2 F 5%
SPFsh¥ b, IR (24+2)°C . HIXTIRE 35% ~
45%, 12 hWCHRFIRIEACHE:, HHRFEHK,

1.2 %4

PRI TT A . D512 g, WEER 12 ¢,
WiE6g, MH10g, WHAN12g, KEFE9g, HI5L
10g, BR12g, BPEARI10g, KTFZ12¢g, K
X15g, #12g, LA 6g, HE O g By Pk
W PO e e 2o, 1500 A 253 6 i e LUk
13 g, HZEIBKEC Pt @R ik, W H i
WX 7 v 7 o T B 2 A% M 4 A5 AR RS, BV AT A 2R B 1
R TR B, 4 CCIR A . R AR
fig 44 (43 kDa, 3¢ [E MP Biomedicals 2y &, #lt5
160110), J] 100 ml 2 /K % 2. 5 g DSSBL K 2. 5%
B DSS W . KW HERmE R (0.5 ¢/l, Losan-
Pharmma GmbH 728 & , #F 0 25 & & W UE 5 R
H20171358), B KT HIHTHLO. 5 g & K AMRH (A 2)
A&, F 50 ml BOK IR, ECH KSR VR
B
1.3 EZ&EXAE5E

MUC-2 Ju5g fEHL iR (185 : PAATO5MuO1) |
Pt Oceludin HiE& (585 . PAC228MuOl) . PiJifE
B (125 C1010), PBSZE ik (185 . C€1003).
ARG YR (B85 :C1001) . —Hi (485 . PAEOO1) .,
DAB a5 (525 . c1101), B = 5o RERHL Ik
WAEBRAE; PLHAEA 1 (Claudin-1) Pk (47
5 i ab15098) . BRI GE A 1 (Z0-1) Hifk
5. ab96587), Abcam /A Fl; KEFHEE (L

AR A RAR, 5. EB05980); Hik
HAFEEW (LR AR A RA R, #t5:
R20486); HE Yy (Jb it FE A A RA A,
1t5- . H8070); BSA (Solarbio AT, 525 : A8020),

HLUKAY (B9%5. DYY-6D) . HiukHl (%%,
DYCZ-24DN), dbmis—AUg8) 5 HAMRIRK P47
PR CHE T AR DURALC SR il S A R A R, A4S,
TS-1); FHENRE (JbatHE BEAR T BRIk & A RA R
RIS JY-ZYS5) 5 XA WA KT (b5 A i 34 =
PR FRA T, BS. GPD-11); AL (fEfRE
v, HAS 5600F) ; R R EOHL CEBUh
BRI A BR AR, A% . HC-3018R); i
7N AR AL (vl R R 2R R AT BR A R, AR
5 650Y); EAMPCETE (HARREAR, #Y
5 UVIS00) ;s Mi/KHL (IR AHEFAHMRAF,
A JJ-12)); AIEAHL (445 KD-BM) . JH#EY]
AL (F%5 . KD-2258) . hfi (F4%5 . KD-BL) .
HAWER DL (FE. KD-P), WriTH &Eniphi
REABRAR]; IEEGFRMEE (H AR EARE T
NE, RS CK31),
2 FHiE
2.1 Hilik

36 H/NRIE N SR 1 RS, b5 IFEFRE, R
P A i 12 5% ] Excel 2016 H (Y Rand pREBERLIEHL 6
HAERIE® AL, /NS08 Wirtz 55 1 &7
P45 7 2. 5% DSS KW A AR 7 K, #£47 DSS
R /NRBIRE H, IEHE AN A R PoK .
i, MPREETE SRR (DAL V4 XA A
TR, DALIES > 143 s ™ 30 H/MER
Py AR, B R ) Excel 2016 H1 ) Rand R
ML AT, SEVDRIVE A KT PR TR A T
i, . milEdl, fdle .
2.2 Tk

Z M (P2 IR Y, AR /N
HNAFR ARG S 3, R R &
Py /N BEFROR A h R A 25 7 i .
TEREEFROY KBTS 1| RIFLR, 5 PALIR IR Ty
K. . mFE AL/ B 0045 T 1 IR AR
0.845, 1.690, 3.380 ¢/ (kg-d) MW, ZEVhhink
LT EVRREIREW0.52 ¢/ (kged) HEH, IF
WML F0. 5 mlaik#EE, BH 1K, &
10K,
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2.3 MEIRARL 7k

2.3.1 —fHIL BERWEIIE RS A/ UK
RE D —BIEShIHL, RBAE. KEMER. RIR
MR AR AR T A — s L AR 4k
2.3.2 DAI#% T HILRE, 3% 3wk [13]
XPAR BT & T R O . KRB MR B2 v i1 4 43 il
O B4 AL/ B DAL BE 53 P 95 00 155 B I
DALIESr= (PR BT T R 43 B+ A P AR 43 25+ 08 ol
D 13,

2.3.3 LBKERLEHALREHSFUR 2
Y1+ 145 oS 5 — B S 10% 7K A SR IR ks 1
(0.3 ml/100 g) BRIF/NERL, H%/N BRAL BETT 43 25 2%
Wy, W /NREE K E . SREBOEEE5 2 1 em
B, F10% PR EEEC G, AaE, U
A, AHEYA, JeB P/ NREmY A 4H8%
Ak

2.3.4 S AL M 44 MUC-2 & & R ik
WY i S 20K, PFEs , BHB T
ALY, 5%BSA HPAIHL, BEEHMAL : 1500
TR —dt, WENWTELR, JFHINhi % R
B 50 min, PBSTE 3K, AIKS5 min, DAB E {4,
BiJS ARG R G, BiKE R, BRMENEE, REK
&, HBEERE R ARk

2.3.5 Western blot ZF#m] 25 2842 Z0-1.0ccludin.
Claudin-1%& & &35 S5pA 218768, WEE AR
i, DWAE MR EE . AGE S 4R 1Y SDS-PAGE & 1 |
TG AT UK SO R . B ES S, # PVDF
fEZ iR ] 1 h A PBST bk . 1 ¢ 500 % B—¥t,
—PiE, EEEACTREIR LS8 E 1 h, PBST
WYE3W; ChURE, EE LAREE. RAMFEE
ek RS, 4 PVDF B AfL2: & ICRY, Ja ¥
JoE AR &P s, AR RE . &
%o LLGADPH BLTEZIAE R N S % I, R A Im-
age] V1.8.0. 112X} H 8 1 450 K BEAE AT 90 HT

2.4 %itFik

K SPSS 20. 0 8k ATge it oy, AWF5EIT
R BT A IES A I B e bR 22 (x2s) 3R
N, KRB ET 2200, 41 ™MW R A
LSD-t ki3, DL P<0.05 RRZEFAGITFE L.
3 &R
3.1 B A —EER

IEFANRRERL . —BIEShER . BAEE
5o, BRI Yok, BAIH/NRIERS 3 ~ 5K,
BRI AV L P, S RELS R, JCER AN
FUEYS, HELRAR AT DL dE , ] B 20 2hiR
O, WIMZEEEAYR, 2455 SR, JCRIRnfE
N ZEEW M PAYE . SRR L, B hiEdA
KO AR PR T . R N B O R
&, BROFESICEIEShE A ek, KIE
T R UL B AR T LG5 5 I A IR AR i) 2
NG BNIR G . KM EEEAIR . SiEaR 2 SR
JES . PRI I S e o 25— P55 100 A AN B
3.2 AR E. DALY ALK LA

KUK, SIEFHML, BIALZH R
WX 5 R 2 /N B A BT 5 R R, DALIF3 W] i T
B, BBKEAE (P<0.05). S50 2H 1T B
ACRBIRRE 7 IR 2 b, SEVDHIR 2 AL STk it
PR RN RUA BTSN, DALY R
e, KR (P<0.05), HZEVDHiEA
THARARRIAX 7 . R A R TR s R e
2R (P>0.05),
3.3 AWM REMMALIRIBT S FIE

Bl17R, IEEH/NRIBRE R e %, MR
MiEH#Z, EAJZRTWHESNE TS . R B s 45
¥, TRV MR . AL /N B B AR b R ik
1, PRI R, [ R R R S IR
#, HEPIEESL, JFeT WKk g . T AL
VR 5 AR 28 /N BR 45 i 20 2 AT ] L 22 A A

1 HKA/PRIETE . DALPFS MK i (x+s)

415 FLL ENpe/S DALT43/453 4ilp K EE /em
EH 4 6 26.45+1.23 0 6. 87+0. 12
EHIZH 6 22.28+1.09" 1.78+0. 27" 5.37+0. 62"
EQUEIL 34| 6 25.40+1. 96" 0. 44+0. 54" 6. 77+0. 68"
TR RAR Jy v Al 6 25.85+1. 07" 0. 39+0. 53" 6. 62+0. 73"
AR IRAX 5 ] Al 6 25.42+1.03" 0. 44+0. 54" 6.57+0. 54" °
TE AR IR IRAR 5 IR 4l 6 23.50+1. 94" 1. 17+0. 35 5. 82+0. 34"

TE: DAL, JORIG ST

a) SIEWAIE, P<0.05; b) SHEALHE, P<0.05; ¢) SEMLIBIHRIT IR EA K, P<0.05.
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T PRI 7 277 et 20
TE: BEFSONRMEMMIRT, BEEL RIS BIR.

PR TT Ho 4

B SH/NREMHSTEEF MR (HE (5, *x200)

T, PRI, B BOA T, HEIE
AL, KA AR . IR IR T PR
NI LRI B R Ry, SR B LE R s 4 A
WERECES, PRI E AR, al LAk 4
B o I PRI T mfE AL SRR/ N
SERA RN b R LT JCHA, Al UL A SR HES B 5T
SR, R HEZ, BRI
ol

- éﬁ@?ﬁ*
D Tes

TE PR AR 7 7 ik 2

T LR PR Ty o 50
B2 HAUNREHASRE N 2 AR IA A A R (x400)

3.4 B REMALMUC-2% G &k i

K278, IEH4MUC2 #E MEEE @ik, |
A ATEMIR A MRS (8 S ) . 5 IE % 24
A, BRI /N 25 I 4 409 MUC-2 BHME (B
R IR B ) FR B Bk, IR AKX
AR /N BS54 2 MUC-2 BH M 3k R 2D o
SRV A AR A T R R AR L, RV
W ZH R AR A 7 . S 4 MUC-2 FH
*

T PR IR 7 IG5 k20
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3.5 AR EMMAL70-1. Oceludin, Claudin-1
RO R

F2n, HIEFHLE, BRI AE AR
X 7 A i 2/ RS I 12 20-1 35 [ R 1k W B R
I, MR RN AR Ty = L by IR AL
U457 40 22 Oceludin, Claudin-1 25 [ 3% ik ¥ [ %
(P<<0.05). 55020 A AL R PR AX 7 K55 2
FeAs, SEVPHIR A FNEPLIR IR O R .
INRGEIHAH L 70-1., Claudin-1. Occludin 5 315
T (P<<0.05), H.3EVDHis 20 FE Ak 18 8 AX
JivE . PRI AR R TSR (P>
0.05). L/ NREEAHLIZ0-1, Occludin, Claudin-1
A H UK E DL 3,

w D D b O @ 4

cadin-| (D - -~ > Gl G —
Occludin- - -- - L4

01 - @ o -
A B C D E F

W A, IEWH; B, BRI, C, EVRI%A; D, HHLE
P EAEL; B, ERLRER T PREA; F, ERLIENE
WHAGH & 4L ; 20-1, WARM A HEA 1; Occludin, MAHEMH;
Claudin-1, H&EM 1,
El3 B4/ L 20-1,0ccludin Claudin-1 75 FH HL K F
4 Tt

WG IEIR R, UCHTIHE THE2: “AH”
GIET KRBT I, UCZREIREAY ., 1§
R MBI O, WG E . A
SO ERAER, BE N HEA, IR5E . . T
Ko BB, A, TRKE, 5MmE

K2 BH/NRLMALZ0-1. Occludin. Claudin-175 7535 0L

45, BUpiE MRz, Kinteska], WHF)
AR . M. 2R ES, W YO ik
ML AMCHRAG . A 32 T AR IR A 74
Ty EECNE, SRR, RemIR SN
1B WeERIHE | King, & TEREEE .
i, K2, BEAR, K% HRhEZ, %
AR BB Z A, EEWIE, BRI,
P26 BSOS s B 2 . BB IRSIOETE ; ARSE
WA BRIE, SRR B AmHEE AR, T
MARSS, 3% e B s Lok, 0 EAs
FRMZEN, Z2ukm; SRIHEHm LS, Ak
Momfezy, HRgRhflizy, Mg, 1256 Mt
ZRIEAEIE . AT, WM IETE | BRIER . fi
TR 2 T35

FVORIEIEIG RIAYT UC R B 259, REF
o 8 S 0E , FRAR A b R aE M, R R R
N T ORGSR FH SR VDRI X IR 25 . AR
SIREE R R, SERIAM L, KLIEVWHIEME .
rh R T AR AR O T EUS AN EURS ROIR L B
KT TERIESN . RABRR A 1 55— 1E L
e, DALVESY FRE, S5 2UmBB0siss, B
SEMA ARFIRE KA . DRSS REN, m. PR
B IE PR T e A2 2E DSS 25 i 48 /N BRI — i s
BUtEsE | IRTRERE . DATTE M FRAR . 4l 4 B
40 988 T T A B RICR . HRUR 5 SRV R R
A .

77k 0 95T e s R i LT AN T N
YIBtBE . fb2rbrbs, o IALAERSE B R 1 R Bt
O EE Y MUC-2 245 1 1k 27 5 B b 5 8
B, eSS B RARIR A0 A AN i R R R ik,
WA I AT R A o S R R, R
FE BB MM IR, B R A 45 T 2 AR
FH U E i BB B MUC-2 19 &5 5] AR S &%
IR o d R s B R I EE A Y E AR R T)
(/GAPDH, x+s)

20531 R 70-1 Occludin Claudin-1
E# 4 6 0. 69+0. 12 0. 98+0. 08 0. 86+0. 08
IV 6 0. 17+0. 04" 0. 43+0. 08" 0. 08+0. 03"
ESUEIL34) 6 0. 49+0. 08" 0. 86+0. 07" 0.62+0. 11"
TE IR 5 v ] 6 0.61x0. 11" 0. 75+0. 06" » 0. 47+0. 054
TR IRAX 5 ] 6 0.52+0. 11" 0.74+0. 137" 0.510. 13V "¢
TE AR IR RAX 5 IG5 4] 6 0. 210. 05 0.3620. 11 0. 0720. 02

e Z0-1, HRHEER 1; Occludin, WA ; Claudin-1, HAEHEM 1,
a) SIEWAIILE, P<0.05; b) SEIEILIILE, P<0.05; ¢) SiEHIBIEAR 7GR EE4L e, P<<0.05,
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S U b AL R B vh A2 2 HL R SR S A 2
TJ #75¢ 2 H % Claudins, Occludin, ZOs ZZ % /& %)
i R MBS a7 e R e AR I R
FE 7 6 B Rz 40 v Z0-1 — i 38 1 P 34 5 M 5 Y
i Occludin, Claudins, JMA S53i%E 82, 5 —um540
MRS, R ER SA RS RAGRE
Mo ZEHEAE kS, DA AEFRR I B 557 B R E 5 5
PE 2, Occludin N2 4 B %5 42 55 W) 1Y) 2245
R, 7E Caco-2 L AR Occludin M 5, I
A 248 L PR) %) 368 5 P Y, Fl U AT HE T Occludin
HHE R —ERE LS RNE A & e B
%o Claudins 2—REWHE N, Hrb Claudin-1EH
RERS PR 25 7~ UEA L B4, IS5 AH AR A AH W) 40
T IR % 2 AR 1 R AR Y 2 S BR 2 T A i A AR
ML R RERE Y, WRERA R E B, 4Efy
[ R EALIRE RS E . ARSLIRE R A, SR
TR LOED, ESRVPPIGEAE | rPof) i PR A Ax
J7 T HUR MUC-2 (9 FHPE R IS B IR, 45
AL ZO-1, Claudin-1. Occludin ¥4 4 & 2 )i
PR, U R T A IR R AR 5 kA
PRGN . BEEE IR LA S B 55 R i 18 2 A
B R RRCR, JF SRS LU AR
2 (=TS £ s oy TR i O DO K B i
DSS &5l 58/ NI REIR I, EFF A R R e RS
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Effects of Qingre Huashi Tiaoshu Formula (3%#ti2##%77) on Intestinal Mucosal Barrier and Expression
of Related Proteins in Dextran Sodium Sulfate-induced Colitis Model Mice
SU Xiaolan', YAO Mengxi'’, CHEN Lin', ZHANG Tao'’, WANG Lin"?, QING Xiangli'’, ZHANG Gezhi'?,
WEI Wei'
1. Wangjing Hospital, China Academy of Chinese Medical Sciences, Beijing, 100102; 2. China Academy of Chinese Medical
Sciences; 3. Chengdu University of Traditional Chinese Medicine
ABSTRACT Objective To explore the possible mechanism of Qingre Huashi Tiaoshu Formula (AR,
QHTF) in the treatment of ulcerative colitis (UC). Methods Thirty-six C57BL/6 male mice were included, of
which six mice were randomly selected as normal group, and the rest were given 2. 5% dextran sodium sulfate (DSS)
aqueous solution for 7 days to prepare DSS-induced colitis mice. The successfully modeled mice were randomly divi-
ded into five groups, namely the model group, mesalazine group, and the low-, medium- and high-dose QHTF
groups, with six mice in each group. Then the normal group and the model group were given 0. 5 ml of pure water by
gavage; mice in the mesalazine group were given 0. 52 g/(kg+-d) of mesalazine suspension by gavage; mice in the
low-, medium- and high-dose QHTF groups were given 0. 845, 1. 69, and 3. 38 ¢/(kg*d) of QHTF suspension by ga-
vage. All groups were intervented once a day for 10 consecutive days. After intervention, the body weight, disease ac-
tivity index (DAI), colon length, colon histopathological results were observed, and the positive expression of colonic
tissue mucin 2 (MUC-2) and the expression of occludin 1 (Z0-1), claudin 1 (Claudin-1) and occludin (Occludin)
were detected. Results Compared to those of mice in the normal group, the body weight of mice in the model group
and low-dose QHTF group decreased, and the DAI score increased, while colon length was shortened, and the expres-
sion of ZO-1, Occludin, and Claudin-1 in the colonic tissue decreased (P<<0.05). Compared to the model group and
low-dose QHTF group, the other three groups had increased body weight, decreased DAI, longer colon length, and in-
creased expression of Z0O-1, Occludin, and Claudin-1 (P<<0.05). In the normal group, the intestinal mucosal epi-
thelium of the mice was intact with no inflammatory cell infiltration, while in the model group, the intestinal mucosal
epithelium was defective with significantly reduced goblet cells, severely damaged and disorderly arranged lamina pro-
pria and crypts structure, and a large number of infiltrated lymphocytes; in the high-dose QHTF group and mesalazine
group, the colonic mucosal epithelium had almost no defect and very little inflammatory cell infiltration, while in the
middle- and low-dose QHTF groups, it was not significantly improved. The MUC-2 was expressed in brown-yellow
granules, widely distributed in the cytoplasm (perinuclear and nuclear membrane) in the normal group; the positive
expression of MUC-2 was significantly reduced in the model group; in the mesalazine group and the high- and medium-
dose QHTF groups, the positive expression of MUC-2 was significantly restored compared to that in the model group.
Conclusion High- and medium-dose QHTF have certain effect on repairing the intestinal mucosal barrier damage in
DSS colitis mice, and the mechanism may be related to its action on increaing the expression of MUC-2 in the colonic
tissue, promoting the secretion of ZO-1, Occludin, and Claudin-1, thereby promoting the repair of mucosal chemical
and mechanical barriers, and maintaining the homeostasis of intestinal mucosal barrier.
Keywords ulcerative colitis; Qingre Huashi Tiaoshu Formula (3 {L383HHX )7 ) ; colon tissue; intestinal mucosal
barrier; mucin; tight junction proteins
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