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Effect of Sishenwan, Baitouweng Tang, and Lianlitang on Ulcerative Colitis in Rats
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[Abstract] Objective: To explore the mechanism of Sishenwan, Baitouweng Tang, and Lianlitang in
the treatment of ulcerative colitis (UC), and compare their efficacies on UC in rats. Method: Ninety SD rats of
SPF grade were randomly divided into blank group (distilled water, 2 mL-d") and experimental group. The rats

in the experimental groups were administered with 2, 4, 6-trinitrobenzene sulfonic acid (TNBS) by clysis to
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induce the UC model. Subsequently, the model rats were divided into a model group (distilled water,
2 mL-d") , positive group [sulfasalazine (SASP), 0.4 g-kg'-d'], Sishenwan group (1.76 g-kg'-d"), a
Baitouweng Tang group (1.40 g-kg'-d'), and Lianlitang group (2.13 g-kg'-d"') according to the random
number table. The rats in each group were dosed at 2 mL-d" for 14 days. The pathological score for colonic
mucosa was detected. Cytokines were detected by the cytokine chip. The enzyme-linked immunosorbent assay
(ELISA) was used to detect the free triiodothyronine (FT,) , glucagon-like peptide-1 (GLP-1) , and
corticosterone (CORT) in plasma, and neurotensin (NT) , substance P (SP) , vasoactive intestinal peptide
(VIP), and somatostatin (SST) in colon tissues. Result: Compared with the normal group, the model group
showed increased colon mass-length ratio and pathological score for colonic mucosa (P<0.01) , infiltration of
massive lymphocytes, disordered or absent intestinal villi, elevated levels of cytokine-induced neutrophil
chemoattractant-1/2a/8/3 (CINC-1/2a/B/3) , interleukin-la (IL-la) , interferon-inducible protein-10 (IP-10)
and other factors in colon tissues (P<0.05) , dwindled CORT and GLP-1 levels in plasma (P<0.05), and
increased SP content in colon tissues (P<0.05). Compared with the results in the model group, the mucosal
injury in the colon of rats in each drug group was relieved. The levels of IL-1a, IP-10, lipopolysaccharide-
inducible CXC chemokine (LIX), and L-selectin of rats in the Lianlitang group and Sishenwan group were
reduced (P<0.05), and the CINC-3 and IL-17 levels were diminished in the Baitouweng Tang group (P<0.05).
The levels of CINC-1/3, IL-1a, and IP-10 were reduced in the SASP group (P<0.05). The plasma FT, was up-
regulated in the Lianlitang group, and the plasma GLP-1 levels were elevated in the three Chinese medicine
groups (P<0.05). The VIP content in colon tissues of the Sishenwan group and Baitouweng Tang group was
down-regulated (P<0.05) , and the SST content in colon tissues of the SASP group was significantly up-
regulated (P<0.01). Conclusion: The intervention of Lianlitang and Sishenwan on UC was significant, and the
underlying mechanism of action might be related to inflammation inhibition and immune balance by regulating

the cytokine network. The efficacy of Lianlitang was predominant, followed by Sishenwan and Baitouweng Tang.
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Table 1 Effect of Sishenwan, Baitouweng Tang, and Lianlitang

on colon tissue injury in UC rats (x£s)

g . bk FrERE L CMDI
/g kg /mg-mm’’ 15y

EH 10 6.70£1.00 0.10£0.32
T 11 27.85£21.83"  6.64+3.56"
Y 12 2.13 14.18+3.572 4.6243.07
VU 7 12 1.76 14.77+6.79» 4.25+3.31
EPS 1) 12 1.40 14.98+3.402 4.42+2.87
SASP 12 0.40 14.25+5.192) 4.54+3.18

SRR 4 A VP<0.01 5 S5 B4 LA Y P<0.01
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Fig. 1 Effect of Sishenwan, Baitouweng Tang, and Lianlitang

on colon tissue injury in UC rats
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Table 2 Effect of Sishenwan, Baitouweng Tang, and Lianlitang on pathological injury of colon tissue in UC rats
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SASP 12 0.40 DR(<25%) HP] & 4 JEE B X AN SR R
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Fig. 2 Effect of Sishenwan, Baitouweng Tang, and Lianlitang

on colon histopathology of UC rats (HE,*x100)
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Table 3 Effect of Sishenwan, Baitouweng Tang, and Lianlitang on expression of cytokines in colon tissue of UC rats
4151 CINC-1  CINC-2a/8 CINC-3  CNTF  Fractalkine GM-CSF SICAM-1  IFN-y IL-la IL-18
IEH 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
i 8.54 7.70 8.01 0.71 0.95 1.20 1.48 0.90 7.40 2.25
i B 6.05 5.22 4.26 1.64 1.09 1.64 1.23 0.93 2.45 1.61
g7 6.34 6.92 1.29 1.03 1.19 1.14 1.06 1.13 3.26 1.90
Hk 5 7.38 7.75 3.53 1.43 2.06 1.66 1.48 1.75 4.44 2.79
SASP 4.13 4.96 3.85 1.28 1.45 1.37 1.42 1.26 2.36 2.44
20 51 IL-1ra IL-2 IL-3 IL-4 IL-6 IL-10 IL-13 IL-17 IP-10 LIX
EH 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
A 6.94 2.94 4.76 1.24 1.23 1.58 1.99 4.30 16.70 23.39
I 5.11 2.72 1.62 0.50 0.96 1.00 1.72 1.08 2.06 4.55
7 6.26 3.61 0.65 0.84 2.65 0.99 2.53 1.68 1.30 8.89
Fk#% 9.45 2.08 3.28 1.09 3.09 1.87 2.87 1.88 4.45 10.20
SASP 5.72 3.03 2.38 1.37 0.84 1.62 1.33 2.04 4.87 3.96
2190 L-selectin MIG MIP-la MIP-3« RANTES  Thymus Chemokine TIMP-1 TNF-a VEGF
EH 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
A 3.60 7.78 6.62 0.47 5.92 1.42 1.68 28.72 1.43
i 1.56 2.16 2.62 0.82 4.81 1.07 1.59 18.65 2.12
VUt i% 1.75 0.93 2.29 0.85 243 1.45 1.53 2.78 1.72
SP =77 2.34 8.69 8.68 0.99 6.00 1.33 1.48 8.87 2.31
SASP 2.42 2.73 3.28 0.44 3.84 1.11 1.62 8.84 2.27

x4 HMALBRED

BERLI/EN

HEEA3 UC KR M CORT,FT,, GLP-1 S EMF I (F+s)

Table 4 Effect of Sishenwan, Baitouweng Tang, and Lianlitang on contents of CORT, FT, and GLP-1 in the plasma of UC rats (x+s)

215 n il i /g kg CORT/pg-L" FT,/ng-L" GLP-1/pg-L"
151 10 494.18+229.89 26.77+7.82 1.15+0.25
iR 11 264.46+119.962 22.11+8.04 0.91+0.25"
LN 12 2.13 369.17+189.45 29.10+8.04% 1.18+0.24%
DU % 12 1.76 372.71+234.61 26.63+5.53 1.19+0.23%
Mk 5% 12 1.40 264.64+104.57 23.59+5.74 1.19+0.23%
SASP 12 0.40 274.77+121.54 20.87+7.81 1.08+0.24

S IEWAH L Y P<0.05,2P<0.01; 5B 4 H 43 P<0.05.

x5 m#MAL.BRE

EERLJEN

EIEHI UCKREHALNT,SP,VIP,SST R BRI I (3+s)
Table 5 Effect of Sishenwan, Baitouweng Tang, and Lianlitang on NT, SP, VIP and SST contents in colon tissue of UC rats (x+s)

20 51 n /g kg SP/ng-L"! VIP/ng-L"! SST/ng-L"! NT/nmol- g’
EH 10 13.21+3.45 161.05+14.07 5.88+0.99 72.92+29.36
LR 11 21.58+9.24" 164.72+34.51 4.28+0.782 100.29+34.52
Y 12 2.13 21.93+7.99 137.68+26.20 4.16+0.84 101.94+39.06
LRI 12 1.76 17.83+7.71 120.79+43.09% 4.4420.48 82.45+33.97
EPS V7] 12 1.40 22.51+11.68 110.66+37.199 4.53+0.82 92.59+59.25
SASP 12 0.40 19.75+12.55 152.73+32.19 5.14+1.58% 92.87+21.80

5 IEH 4 P P<0.05,2P<0.01; S5 FURI4 H 45 Y P<0.05,4 P<0.01.
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£ B T Uk O 440 A 43 0 T 22 ) 4 I TR Bk Ak TR
T, B AT BUOG ARG I T 3R A B S R N R AR
X M TE 7RSS 0 540 AN IR SR 2T i UC S R
SE MM . ABER UC K451 T CINC-1/2a/8/3,
LIX, MIG, IP-10, MIP-1a }2 RANTES 7% & i & J
fa, UC KB B8 A AR e ok B2 s 7, 3500 45 1 2
Z A5 R IR . TP-10 1 S 106 Ak bk 2 40 i i) 4 1k
-, 5 90E O & R B D17 R — 7 & LIX &
IP-10 /9~ JEA/E T, #2718 — 77 vl 38 2 %]y 1 4 i
) I 2 T A ) U C SRS P G i 1Y 3k B ;LA s 59
25 1 5 B B0 AR IR . R B DU AR OILTE R
¥ MIP-1a, MIG, L-selectin [ %35 , ¢ B 7% B i . 1
P AL XT T 96k U 240 AR A A A 15 5 1 Sk S, o
FAL X RANTES, CINC-3 (9 F 8 /8 F B &, 156 9 g
P AL 45 1 9 AE H AR R S P S 5 g BT i R
YRR o BT =05 Xt UC #a 1k K7 A 18 2 LA DY AL
B EHHRZ ARHFHKZ,

TNF-o 3 25 bl BEAZ 20 B S T 40 i 55 7= A, vl {2
i 17/ S I ON O  a N  OR S E I L
2 53 WA A A= DU oG R AT L AH B TR (CKO) AR B
ity , i fig 51 & 4H L IR B8 8] 5T v AR 1 A R ALK
& A, TR 32 1 1 4 1) 40 2340 3 IS TNF-a
A b IA] TFN-y 228 i 1 Bz 200 0 A 8 25 465+ R 5 B
PR, BRI S R L R UC Y R AT . AR
B R AR B IL-1a/1B/1ra, TNF-o ¥ 35 88 77 L 42
7~ TNBS 55 1 10 502 41 M | B W3k 240 A 55 K 4R o 73
20 Jif 1 ST L AR HE T R B A0 I 4 4k, 4 W IL-1a/18,
TNF-o, {75 P b7 200 6 1) 5 ik 35 o7 3R 42, i A g i
I A8 F AL, DT 51 J2 — 3R B 1 i 3 72 ) s A 38
T T VA HLE IL-Lra (9 53 WA 2F 1T 50 S N, 35 fif
UC &9 o 3% 137 A PG A HL A IL- 1o, TNF-o 19 I 5
A VTR $ R B g R s AL R e ek B
25 1 9 A L DXL 1 43 6 2 T 8 IR 4 RE /2 5 IL-2 32
T THERAEIL- 1S T oW, 5 THERmE
B IL-2 Z AR 25 & 5, 51k T 40 i 16 £k 3 5, 02 o
AATRE T, ARG SR NK A0S M 42 U B 40 i 53 8 45
Y0 G B I N o TL-3 3 T AR Y T 40 43 3
AR S i 3R T T IR 40 B NK 48 A, A iR L e
JEW MR SEME R o 1L-17 =22l Th17 40 43 3 , v] 3l
b7 TR A A M DR T R AR DR R T 4 ) AR 1
1) 2% 35 5| S 200 i 35 i RN 21 U IR o AR S B AR R R
R4 W IL-2/3 1 35 T i | 38 708 B 92 00 287 Bkt S ) 4
1 1 L BCHE 3G 5, RRE BN ok B 4 B K DY R AL
XFIL-3 A 5 2 N AR A, 50 W] =35 W] e 3l a4 i R

i 52 NE P B DR B i R B IR =07 IL-17 % i
R VLB =7 BIRE IR T T O B A R A T A S g
S, D8 S E N

I 3% CORT 5 FT, ¥y Al [a] 4 52 ) 5 17 (9 & 4k L
N, GLP-1J2 FH fi7 38 ff 28 P9 43 W0 48 Jf L 40 B 53 0 1
— PRI IR B HEA R AT i ek
EME FZIRT R A E e, RREE TR
5 29 WU il ) B = A i JR% B i S R A A
KELIL 2 GLP-1 7K 7 5 25 N R il =05 e o 3
g I 2 K BRI 2% GLP-1 K-, Ui B IR =
Y fie oot WA K S5 IR o P W BT )R T OBR K , T
TR IR L 40 L A S i) 5 RE A RS T 2 U L TL-1 I
TNF-a A 012, 51 4 0 AR o A S 50 B AL R
FL45 W SP & i W Th i SRR A K AL T UC Y
TG 20, DU Bl AL R I 45 1 SP Y (H & D7 AN RE
A RANE SP A . VIP & —F/NgF 20K, e
PEPH T S ARAEA BT, BFSR R VIP R sl &
AR 45 1 ~F e LA 5tb 3038 T8 K 3 B v i BT i 3
WA BRSO 2 AR S 25 L
HCHE D 23R 7 AH R B T 28 VIP By I R il T
5N 5 VIP 153U, TR 2 152 E i iz 3l 0
il 2 A A T o SST J& — Fl it 24 % 15 fiz ¥ 2% 41 11
U, XoF G S IO 285 A 98 RE BN A EL AT IR TS AR
NT J& —F fisi 7 ik, G 90 i) 15 A0 8 2 1l 19 40 00
145 B 18 iz S 4E 1, R G IR R SR AR B A
FH L AE 3 g AL B B 2 AR S 56 o AR A K RS
SST & i i 2 B AL, $2 /5 X H Wiz 3 F e 52 I+ 1
AL NT & A B3 H & G974l m I8 W]
ARk, U] TNBS 5 3 45 1 8 0F K 51 NT B i
Ak

Zi BRI ALY UC K B E M 2
e ELA R UEVE R, ] i a0k 20 it PR T 4% 4 52 ) S
PHXF 9 E B I 1) 400 1] K #9214 1 I 45 (] i o 2
VAR AL UC R4F AT 10 /E H SOIE T TNBS 5%
15t 9 VE 45 W 58 I DL JE S J L LLSE O F YIRS, ]
R R FEUIE 18 36 15t 92 1 45 1 ¢ 3 A B A 90
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