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[Abstract] Objective To explore the mechanism by which Shenling Baizhu Powder (SLBZP) affects colonic inflammatory
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expression and oxidative stress in rats with Crohn’s disease (CD) by regulating the extracellular signal-regulated kinase/c—Jun N-
terminal kinase (ERK/JNK) pathway. Methods A total of 60 SD rats were randomly and evenly divided into the blank group (CG
group), the model group (M group), the mesalazine group (MG group), and the high—, medium—, and low—dose SLBZP groups (SLBZP-
H, SLBZP-M, and SLBZP-L groups). The CD model was induced by enema solution of 24,6-trinitrobenzenesulfonic acid (TNBS) and
corresponding treatments were given to each group after successful modeling. The changes in body mass of rats in each group
during the medication period were continuously monitored. After 14 days, colonic histopathological observation and colonic mucosal
damage index (CMDI) scoring were conducted. ELISA was used to detect the content of C—reactive protein (CRP), interleukin (IL)-2,
IL-8, albumin (ALB), hemoglobin (Hb), and interferon—y (IFN—y). The content of reactive oxygen species (ROS) was detected by DHE-
fluorescence method. The protein expression levels of JNK, phosphorylated JNK (p—JNK), ERK1/2, and phosphorylated ERK1/2 (p—
ERK1/2) in the intestinal mucosal tissue were measured by Western blot. Results Compared with CG group, the CMDI score of M
group significantly increased (P<0.01), the serum levels of IFN—y, IL-2, IL-8, and CRP were significantly higher (P<0.01), the levels
of ALB and Hb significantly decreased (P<0.01), the level of ROS in the colonic tissue was significantly elevated (P<0.01), and the
protein expressions of JNK, p—JNK, ERK12, and p-ERK1/2 significantly increased (P<0.01). Compared with M group, the CMDI
scores of MG, SLBZP-H, and SLBZP-M groups significantly decreased (P<0.01); the levels of IFN—y, IL-2, IL-8, and CRP in
SLBZP-H group were significantly reduced (P<0.01), while the levels of ALB and Hb significantly increased (P<0.01); the levels of
IFN—y and IL-2 in SLBZP-M group decreased significantly (P<0.01); the level of Hb in MG group increased significantly (P<0.01);
the protein expressions of JNK and p—-ERK1/2 in MG group and all SLBZP groups were significantly downregulated (P<0.01), and
the protein expressions of p—JNK and ERK1/2 in SLBZP-H and SLBZP-M groups were significantly reduced (P<0.01). Compared
with MG group, SLBZP-L group showed an increase in the CMDI score (P<0.05), and the IL-2 level was significantly lower (P<0.01),
the levels of IL-8 and ROS were reduced (P<0.05), the protein levels of p—JNK and p-ERKI1/2 were significantly diminished (P<
0.01), and the protein expressions of JNK and ERK1/2 decreased (P<0.05); p~-ERK1/2 in SLSLBZP-M group was reduced (P<0.05).
Conclusion SLBZP is capable of alleviating the intestinal inflammatory response in CD rats by suppressing the intestinal oxidative
stress reaction. Its underlying mechanism of action may involve the inhibition of the ERK/JNK pathway, leading to a reduction in
ROS generation, a decrease in the release of inflammatory cytokines such as IFN—y, IL-2, and I1.-8, a lowering of the CRP level,
and an elevation in the levels of ALB and Hb.
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Table 1 Effects of Shenling baizhu Powder on CMDI

score of Crohn’s disease rats (x+s, n=8)

215 i/ (g-kg™) CMDI ¥¥453/47
CG 4 — 0
M 4 — 3.39+0.32%*
MG 4H 0.21 1.99+0.2944
SLZ-H 2 23.52 1.33+0.3244
SLZ-M 21 11.76 1.62+0.2544
SLZ-L#H 5.88 2.18+0.32%

.5 CG 2 AL, *#P<0.01; 5 M 4 Fb4r, 24P<0.01; 5 MG 4H It
#,*P<0.05,
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H CRP /KF-TH (P<0.01) , Hb K- F & (P<0.01).,
5 M 4 tb#,SLZ-H 4014 TFN—y 1L-2 IL-8 DL}
CRP 7KFH 5 R B2 #(P<0.01) , 1 ALB (Hb K-
B T (P<0.01) ;SLZ-M 2H TFN—y IL-2 /K- i
FFE(P<0.01) ,MG 4 Hb /K23 I F+(P<0.01), 5
MG 2% b, SLZ-H 41 11L-2 B il R (P<0.01),1L-8
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Fig.1 Pathological images of rat colon in each group (HE, x100)

2 HBAKXRIMED IFN—y IL-2,11-8,CRP,ALB Hb HI7K FLLER (x+s5,n=6)
Table 2 Serum levels of IFN—y, 1L-2, 1L.-8, CRP, ALB and Hb in each group of rats (xxs, n=6)

AR FE(gkg!)  TFN—y/(pg-mL™) IL-2(pg-ml™)  IL-8/(pg-mL") CRP/(pg-mL™)  ALB/(pg-mL") Hb/(pg-mL")
CG 4l — 1 022.57+146.21 785.33+89.74 153.12+4.45 996.16£157.65  67.60£9.30  285.72+23.99
M4 — 2 053.09+75.51%% 1 175.75£19.49%  206.81+26.80%* 1 937.58+383.50%* 37.54+15.00%* 117.60+3.71%*
MG 4 021 1 529.40+85.76 994.88+40.21 161.845.66 1 424.17+237.63  59.79+4.48  246.59+26.9954
SLZ-H 41 2352 1 085.15+138.84%%  680.99+126.874%% 138.65+7.1855% 1 (95.46+47.94%%  69.24+5.7354  276.77+4.0054
SLZ-M 4 11.76 1 41391£176.96%%  859.68+103.925%  177.54+10.05 1 610.87+213.21%* 55.36+8.73 194.77+21.84%+
SLZ-L 41 5.88 1 696.78+39.70% 1 072.29+127.37%%  179.29+17.20 1697.7+220.54%% 51.67+2.17%%  204.21+34.11

.5 CC R, #+P<0.01; 5 M 4 b3, 24P<0.01; 5 MG 41 32, *P<0.05,#P<0.01,
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Fig.2 ROS content of rat colon tissue in each group (DHE staining, x100)

£33 BSAARLEHALR ROS FELLE (v+5,n=8)
Table 3 ROS content of rat colon tissue in each

group (x+s, n=8)

215 FlH/ (g kg™ ROS/MFI
CGH — 18.58+1.57
M 4 — 25.64+8.71%%
MG £ 0.21 23.67+2.7%%
SLZ-H # 23.52 20.51+3.11*
SLZ-M 41 11.76 21.45+3.85
SLZ-L 4 5.88 24.3318.11

.5 CG I, *+P<0.01; 5 MG 4 F#L, P<0.05,
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2.p-ERK1/2 RiXHIZM

HHET CG 41 ,M 41 MG 4 SLZ-1. 4019 INK
p-JNK . ERK1/2 p-ERK1/2 & H #£i5 ¥ 8 # 7t
(P<0.01), H SLZ-M 41/Y p-ERK1/2 Kkt i
FTHE (P<001); 5 M 4 A EL , MG 41 . SLZ-H 4 .

CG#H M#E MGH SLZ-HA SLZ-M#A SLZ-LA
INK | - = 1—-‘ 48 kDa
pINK | L .
ERK1/2 | -— o= — -‘ 43 kDa
pERK1/2 | — Bl

GAPDH ‘-- D G e S | 36 kDa

B3 FHAXREHEALR INK p-JNK ERK1/2,p-ERK1/2
ERFRIERIKE
Fig.3 Electrophoresis of JNK, p-JNK, ERK1/2, and p-

ERK122 protein expressions in rat colon tissue in each group

SLZ-M #H SLZ-L 204 JNK .p-ERK1/2 % 11215
B FFE(P<0.01),SLZ-H 20 SLZ-M 20/ p—JNK .
ERK1/2 8 3Rk I BRI (P<0.01), 5 MG ZiXf
k., SLZ-H 4 p-JNK .p-ERK1/2 % 4 7K - 5 2 B AR
(P<0.01),JNK .ERK1/2 & H % i5 [ A% (P<0.05);
SLZ-M 41 p—ERK1/2 ik (P<0.05) , #E LI 3.3 4,

R4 SLZMREAKXRLER ERALR INK p-JNK ERK1/2,p-ERK1/2 B AN RIEE IS (2+5,n=6)
Table 4 Effects of SLBZP on the relative expression levels of JNK, p—-JNK, ERK1/2, and p-ERKI1/2 proteins in

the rat colonic epithelial tissue in each group (xxs, n=6)

2 FlHE/ (g-kg™) JNK/GAPDH p-JNK/JNK ERK1/2/GAPDH p—ERK1/2/ERK1/2
CG4l 1 269.94+465.32 0.125 4x0.041 0 813.55+283.11 0.164 5+0.031 9
M4 — 3 102.65+377.22%* 0.928 9+0.092 8 3 301.18+368.41%* 1.060 0+0.032 8+
MG 41 0.21 1 986.91£228.06%+44 0.654 6£0.073 3% 2 359.75£370.24%* 0.647 220.050 G##x24
SLZ-H # 23.52 1 397.51£330.844%% 0.166 0+0.055 844# 1 129.35+387.984% 0.232 60.043 024#
SLZ-M 41 11.76 1 626.14+242.284 0.438 5x0.084 244 1 930.462181.12%4 0.504 60.050 3#xas%
SLZ-L 41 5.88 1 838.224291.58*#44 0.750 7+0.116 8+ 2 563.77£349.27+* 0.849 9£0.180 3#*24

H. 5 CC 4L, *+P<0.01;5 M 4l Hds, 24P<0.01; 5 MG 41 H A, *P<0.05,%P<0.01,
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