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[ Abstract]  Objective To observe the expression of Toll-like receptor 4 ( TLR4) and nucleotide binding
oligomerization domain protein 2 ( NOD2) in the colon of a ulcerative colitis (UC) rat model, and to explore the
therapeutic mechanism of Sishen pills in the treatment of UC from the perspective of repairing the intestinal mucosal barrier.
Methods A UC rat model was prepared by administration of a trinitrobenzenesulfonic acid/ethanol solution enema. Forty
rats were randomly divided into four groups, a blank group, model group, salazopyrimidine group(0.36 ¢/ (kg+d) ), and
Sishen pills group(5 g/ (kg+d)) The mRNA and protein expressions of TLR4 and NOD2 in colon tissue were detected by
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HE staining, RT-qPCR, SP immunohistochemistry and Western Blot. Results

Compared with the blank group, the

colonic mucosal injury score of the model group was significantly greater (P < 0.01), and the expressions of TLR4, NOD2

mRNA and protein were significantly greater (P < 0.01, P < 0.05); Compared with the model group, the scores of

colonic mucosal injury in each treatment group were significantly less (P < 0.01, P < 0.05), and the expressions of

TLR4, NOD2 mRNA and protein were significantly less (P < 0.01, P < 0.05). Conclusions Sishen pills can improve

the immune function of rats and inhibit intestinal inflammatory reactions for UC treatment.
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Table 1 Colonic mucosal injury score

BB pig e
Damage condition Score
et 04
No damage Score 0
JRIFRFE I JE B 14+
Local congestion without ulcer Score 1
1 Ak 097 AP 3T i sl i B 2%
1 ulcer without hyperemia or intestinal wall thickening Score 2
1 REB95 T R AE 3%
1 ulcer with inflammation Score 3
> 2 Wb e 44
> 2 ulcers with inflammation Score 4

> 2 WG A/ BRAE > 1 em 55

> 2 ulcers and/or inflammation > 1 cm

1.2.4 HE B (a5 K R 5 e B4l 412 4k
KA Z LT Qe o ge o K S5 I 21 2085
JICETE AR T ISR K B 45 e B~ A R4 R
3R
1.2.5 RT-qPCR 3% K K B 45 7 41 41 TLR4 |
NOD2 mRNA Ak
1 TRIzol 2B RNA J5 , 3% 18 Go Taq 2-Step
RT-qPCR System 120 & Ui B P AT HAE , Wik 5% hy
cDNA, iz H PCR (GHFATH 4, HAREC & L 4] 44 1
Reverse Transcription System {8 & Uil E T, R
ACH BT IE R (1 A X 35 &, TLR4 (NOD2 5| ¥1H
B2,

Score 5

®2 5IWEE

Table 2 Information of primers

519 JFA(5°—3) K (bp)
Primers Sequences (5’ —3") Size(bp)
NS F:GGACCTGACTGACTACCTACTGAA a
B-actin R:CTTAATGTCACGCACGATTTCC
Toll FEZ 14 4 F.TGGCATCATCT TCATTGTCC o
Toll4 R :CAGAGCATTGTCCTCCCACT
HATIRES SR
N F.GTTCTGATGGGGGTCAGTGG
feasHRE A 2 ’ 58
NOD2 R :GACGGCCTTAGAGGGTAAGC
1.2.6  SP R ALl K B 25 I 2 41 TLR4
NOD2 #H H KA

BTN — W 28 B R b i s K Ak, K
TG PR AL Y Bl 5 A TP R AE &, T 0 3F P
TE Y LU M3 A BE B =R R S B g, i A —Pit
TLR4(1 : 200),NOD2 (1 : 400) , FH-iE A= ¥ & %
ICIEHT R/ /N Tk B3 fin B A 10 45% 25 O 1

R LAEW , feJ5 DAB 8 S 4s iKW & R o i
HAP SR,
1.2.7 Western Blot £l TLR4 NOD2 & 3k
A HREUS , HUK I A B P S, A — 4t
TLR4 (1 : 500), NOD2 (1 : 2000), B-actin
(1:1000),37°CH#%FE 30 min, 4°C 7% A 3t
(1:5000), BEEHITHT,
1.3 FitESH
SEHCR AT SPSS 19. 0 3RAAL B 24 LISF- 24 {E
+ BRfEZE (v £ 5) 3B, ZULRELECR RN R 7
Z5HT,P < 0.05 FoRd R i BA W52 5

2 #HR

2.1 KREHHERGER
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T 5 BT 20 R B 45 i ml LA [) 762 88 Rt 7 1, R
3] LK M B A2 5% 075 , Mg B 394 R 5 WD SRS g 1 W 2
2GRS i T A7 AN Al AR BE RO, B B FE ik
i, BEATCBERE K W5t 07 1T, BT A 45 i 2 U 4 0
O AL TR (P < 0..01) 4910 R0k g v 1 4
DU AL 2 45 fig 20 245475 PP o e T 2 W I IR
(P<0.05,P<0.01)(Lz3),

®3 RUIER A NIRIE D (2 £ 5,0 = 10)
Table 3 Symptom score and macroscopic colon score of each

group(x £ s,n = 10)

215 I (o/ke) 4 R B 1 35
Groups Dose (g/kg) Colonic mucosal injury score
ZS
- 0.00 0.30 = 0.48

Blank group
BRI
0.00 2.50 = 1.08"
Model group 50+ 1.08
M B w2
0.36 .50 £ 0.85%
SASP group 150+ 0.85
PO LA
5.00 1.30 = 0.95

Sishen pills group

VB 2 AL, S P < 0. 015 SEURAUM L, * P < 0.01, 515U
WERELALMTEL, A P < 0.05, (TF[)

Note. Compared with the blank group, “P < 0.01. Compared with the

model group, *P < 0.01. Compared with the SASP group, % P < 0. 05.
(The same in the following tables)

2.2 KBREMRERSEUER

25 R B 5 T 285 P 4 4 3 WA e 5 B R 24
L5 AR BRI, T DL R R W 2R 3R T OB
A 1977 5 M0 GRUR g s WE 2E R O ol AL 45 B R 0% 20
VRO IE 45 4, 98 1 200 0 122 11 17 D0 A 0 2 i 4
] UL Ji BESE R K P ZF A AR (IR 1)
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Figure 1 Pathological changes of colon in each group

2.3 X ARREHAEL TLR4 NOD2 mRNA BIF50E
FERIZH KRR s I 41 2 TLR4 (NOD2 mRNA #
KK A AR TP < 0.01) 5 MU i ws
WE 2 R DU P ALZE 45 7 20 21 rf TLR4 \NOD2 mRNA 3
IR IR AR 2 B B R#AIR (P < 0.05,P < 0.01) (I
#4).
2.4 WKRREREL TLR4, NOD2 EHEAMH
=AU
TLR4 1 NOD2 7E45 4] H AR IR | FEFR Y
AR L2 EAA R DRI B 2 23097
Joi , FR I BT, BRI S5 41205 TLR4 NOD2

FEHFRBKFE S HAH BT (P < 0.05) ; AU
Jiig g 2H AT i ALZ 45 i 21 21 rf TLR4 \NOD2 25
FIRAP AR I 2 R R (P < 0.05,P < 0.01)
(WK 2,%5),
2.5 WUCKREFALR TLR4 5 NOD2 EH %
KRR

52 P e, BRI R A5 i 44U TLR4 |
NOD2 #H kKM & ETFF (P < 0.01) ; ZU6 i
W IE 2 R DU A AL KBRS A 41 21 TLR4 \NOD2 2R
F R KA T B B2 R (P < 0.01) (WL 3,
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F4 BUKELEHAL D TLR4 NOD2 mRNA fY3£i5 (% + s,n = 10)
Table 4 Expression of TLR4 and NOD2 mRNA in colon tissue of rats in each group(x + s,n = 10)

2H 51 Fi (g/kg) Toll FE3Z 1k 4 BT IRES & H R BE A 2
Groups Dose( g/kg) TLR4 NOD2
%5 141 Blank group 0.00 1.00 = 0.00 1.00 = 0. 00
BRI Model group 0. 00 1.69 = 0.13% 1.55+0.21%
MR B S E L] SASP group 0. 36 1.24 + 0.994 1.37 + 0.80%
DU ALLH Sishen pills group 5.00 1.33 +0.28"° 1.21 £ 0.62"
THA FRIZH LIER G 7O AL
Blank group Model group SASP group Sishen pills group
1
TLR4
50 pm 50 pm 50 um 50 um
L f 2N 4N
e . N e |
\,;f ,.-. . g
NOD2 | $50
e =3
7 {5 . [ g y
£ 56 yfn e 50um 1 i 50"um
i = iy LR, S T,
/ T e ¥

B2 HAKRREHALH TLR4 NOD2 8 HRIFRIA

Figure 2 Expression of TLR4 and NOD2 protein in colon tissue of rats in each group
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®5 BUKELHALH TLR4 NOD2 1Rk (% + s,n = 10)
Table 5 Expression of TLR4 and NOD2 protein in colon tissue of rats in each group(x £ s,n = 10)

4151 4 (g/kg) Toll FE5Z1k 4 B RAS & S RS R 1 2
Groups Dose (g/kg) TLR4 NOD2
23 FA4H Blank group 0.00 0.315 £ 0.039 0.291 = 0. 006
FERIZH Model group 0. 00 0.344 = 0.010° 0.411 = 0.005°
MR EE MERE L] SASP group 0.36 0.324 + 0.0304 0.311 + 0.003%
Ut ALLH Sishen pills group 5.00 0.310 = 0.006 " 0.370 + 0.010 "

®6 HUKMLEHALIh TLR4 NOD2 A MARK KR (% 5,0 = 10)
Table 6 Relative expression of TLR4 and NOD2 proteins in colon of rats in each group(x + s,n = 10)

) I (g/kg) Toll #3214 4 ARG & S RS 1 2
Groups Dose(g/kg) TLR4 NOD2
25 14 Blank group 0. 00 0.459 = 0.079 0. 643 = 0.237
FEIFIZH Model group 0.00 0.920 = 0.032° 1.045 = 0. 186
M #E e mE 2 SASP group 0.36 0.808 = 0.0774 0.859 + 0.1074
DU HLLH Sishen pills group 5.00 0.751 + 0.049 " 0.825 + 0.029"
L A & B TLRA B9 A7 78 , Ik B A b s 36
W,

& 94 Fp o m A
RN AN NOD2 fF Jg—Ff 4 Py BER U 32 0 i 3o 5
N FCREVR MDP HIZSE &, 3 SA71E T R AN I 5 W2
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BHEAFEMER 55, B 5K BoR, NOD2
HE PN 9875 1] )5 501 T8 5 B A7 4k, (45 1 1 RS A g
FIBEAR, 51 & B W R A I BOM E R E
R A

PR, Toll BESZ 44T NOD A% 32 144 Sy 5 30 18
BaE , T G 138 IO 285 1) BB I R S I AT
HERREEMNMEM, AL R ER, BAA
TLR4 F1 NOD2 % = B & 3% &7, & U ALiR T I,
TLR4 F1 NOD2 & i B i B AR, £ 7 DU pf AL T D)4 g
KRB DRk, 903 9 E S0, 18 2 K BRUs i B
B IR FNRYY UC I E I,
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