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Effect of Indigo Naturalis on anti-inflammatory repair and immune function in rats
with damp-heat ulcerative colitis by ERK/p38 MAPK/MEK signaling pathway
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Abstract: Objective To explore the effect of Indigo Naturalis on anti-inflammatory repair and immune function in rats with ulcerative
colitis induced by damp-heat, and to explore its mechanism. Methods Sixty rats were randomly divided into control group (n = 10),
model group (n = 10), low dose group (n = 10), middle dose group (n = 10), high dose group (n = 10) and sulfasalazine (SASP) group
(n = 10). The model rats in the Indigo Naturalis low, middle and high dose groups were given 0.6, 1.2 and 2.4 g/kg, respectively. The
model rats in the SASP group were gavaged according to 500 mg/kg sulfasalazine suspension, and the control group and model group
were given the same volume of normal saline. The contents of IL-4, IL-10 and TNF-a in serum, the percentage of CD4* and CD8* T
lymphocytes in peripheral blood mononuclear cells (PBMC) were detected by flow cytometry, the levels of MDA and SOD were
detected by radioimmunoassay, the mRNA expressions of ERK, p38 MAPK and MEK genes were detected by Real-time PCR method,
and the expressions of ERK, p38 MAPK and MEK proteins were detected by western blotting. Results Compared with the control
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group, the serum IL-4 and IL-10 of the model group decreased, the TNF-a increased, the content of CD4" and CD8" T lymphocytes
in PBMC decreased, and the mRNA expression and protein expression of ERK and p38 MAPK gene and MEK decreased in the colon
tissue of rats in the model group. Compared with the model group, IL-4 and IL-10 in serum increased, TNF-a decreased, CD4* and
CD8* T lymphocytes in PBMC increased, mRNA expression and protein expression of ERK and p38 MAPK decreased and MEK increased
in serum of rats in low, middle and high Indigo Naturalis groups. The intestinal tissue structure of the control group was intact, and the
intestinal wall erosion, ulcer formation and inflammation of the model group were obvious; the low dose group was still accompanied by
large ulcer formation and inflammatory infiltration; the middle dose group of indigo slightly thickened; the high dose group and SASP
group intestinal wall structure was still intact, with a very small amount of inflammatory cell infiltration. Conclusion Indigo Naturalis
can reduce the production of inflammatory factors, inhibit the inflammatory reaction and promote the recovery of immune function in rats
with ulcerative colitis of damp-heat type, and its mechanism is related to the regulation of ERK/p38 MAPK/MEK signaling pathway.
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2 ARME IL-4. 1L-10 F1 TNF-a FRIZKE (x+s, n=10)
Table 2 Comparison on serum expression levels of IL-4, IL-10 and TNF-a in rats of each group (X = s, n=10)

2H 51 Fl&EN(gkg™) IL-4/(pg'mL™2) IL-10/(pg'mL™2) TNF-o/(pg-'mL™)
Xt iR — 138.71+8.11 87.26+3.54 27.45+4.37
TR — 77.35+4.78" 49.17+4.38" 112.36 +5.54"
HE 0.6 89.46 +8.76" 53.24 +4.26* 88.56 & 3.95*
1.2 110.4547.32%4 62.54+5.84%* 57.45+3.27#
2.4 129.884-8.90#4" 79.35+£5.24#4° 39.89+3.684°
SASP 0.5 124.32 +7.35%4* 76.35+4.75%4° 44.794+4.01%4°

S IRAMLE: "P<<0.05; SHIBIZHAHLL: *P<<0.05; HHEBEHFIEAMIL: *P<0.05; E

HEPHEAMLL: “P<0.05;

*P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs Qingdai low-dose group; “P < 0.05 vs Qingdai medium-dose group
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Fig.1 HE staining (X 100)
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FKILWE K (P<0.05); SHERAMLEL, FHEAK.
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Table 3 Comparison on CD4% and CD8" T lymphocyte
contents in blood of rats in each group (X + s, n =10)

M FIE/(gkg?) CDA™ THEZHME% CD8™ T k4%

payict — 69.72+5.59 30.12+2.78
it — 26.79+6.27" 16.56+1.58"
HE 0.6 36.79+2.12* 19.74+1.79*
1.2 455142 57# 22.17+1.58"
2.4 56.32+2.68%4" 27.79+2.03#°
SASP 05 54.39+2.664" 26.15+1.57#

LixtRAAHLL: "P<<0.05; HEUHALMLL: *P<<0.05; 575 REAKH
HAEMLIL: “P<0.05; HERAFIEAMLE: “P<0.05

*P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs
Qingdai low-dose group; “P < 0.05 vs Qingdai medium-dose group
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Fig. 2 Proportion of CD4" and CD8" in the blood of rats in each group by flow cytometry

*4 HERAHELAH ERK. p38 MAPK 1 MEK mRNA #ExfkixE (x+s, n=10)
Table 4 Relative mRNA expression of ERK, p38 MAPK and MEK in colon tissues of rats in each group ( X + s, n = 10)

MRNA A% 15 7K F
4yl FIEN(gkg™) URESUSE
ERK p38 MAPK MEK

Xt He — 0.0440.01 0.0840.01 0.3940.19
A — 0.43+0.12" 0.62+0.08" 0.08+0.02*
HE 0.6 0.2740.09* 0.4240.04** 0.1740.05

1.2 0.16+0.04™#* 0.29+0.03"#4 0.26+0.09*#4

24 0.0940.03"#4* 0.154-0.02"#4" 0.3240.15"#4
SASP 0.5 0.114-0.03*#44 0.17+0.03"#4> 0.30+0.16"#4*

SRR : "P<<0.05; SRUAI4IAEIL: *P<0.05: S EEAIEAIMIL: “P<0.05: SESFIELML: “P<0.05
*P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs Qingdai low-dose group; “P < 0.05 vs Qingdai medium-dose group

5 LAY ERK. p38 MAPK #1 MEK EHMEX®RILX (x+s, n=10)
Table 5 Comparison on ERK, p38 MAPK and MEK protein expression in colon tissues of rats in each group (X £s,n=10)

MH AEgke) & AR FRIEAKE
ERK p38 MAPK MEK
ot Het — 17.69+1.97 24.42+4.39 0.41+0.19
BT — 82.37+591" 94.52+6.87" 0.06+0.02"
HE 0.6 62.27 +4.67"* 73.25+5.45% 0.1240.05™
1.2 41584352 54,77 +4.12" 0.21+0.09"#4
2.4 22.79+3.26™4" 31.56+4.08"4" 0.31+0.15#4*
SASP 0.5 23.77+3.85™4 34.214+4.39"4 0.30+0.16™#4"

SAHBALAREL: "P<0.05; SEAIAIMLL: *P<0.05; STFERMEAIMALL: *P<0.05; ST EPMEL4IAL: “P<0.05
*P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs Qingdai low-dose group; “P < 0.05 vs Qingdai medium-dose group
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