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Mechanism of Xiaozhi Pills on acetic acid-induced anal ulcer model rats
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Abstract: Objective To explore the pharmacodynamic effect and possible mechanism of Xiaozhi Pills on acetic acid induced anal
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ulceration rat model. Methods Rats with acetic acid-induced anal ulcer model were divided into model group, Xiaozhi Pills (0.81,
1.62, 3.24 g/kg) group, Citrus Bioflavonoids Tablets 0.27 g/kg group and Zhiyanxiao Tablets 0.86 g/kg group, and control group with
10 rats in each group. Control group and model group were given the same volume of 0.1% CMC-Na solution by gavage. Each group
was given ig for 10 days, once daily. The apparent indexes of rats in each group were observed, and the ulcer area was calculated by
Image J software. The histopathology of anus and rectum was observed by hematoxylin-eosin staining and graded. The contents of
matrix metalloproteinase-9 (MMP-9), tumor necrosis factor-o. (TNF-a)) and interleukin-6 (IL-6) in rat anal tissue were detected by
enzyme-linked immunosorbent assay (ELISA). The expression of inducible nitric oxide synthase (iNOS), transforming growth factor
B1 (TGFB1) and vascular endothelial growth factor A (VEGFA) protein in anal tissues was detected by immunohistochemistry. Results
Compared with the model group, Xiaozhi Pills can significantly improve the perianal ulcer, swelling, and mucus secretion induced by
acetic acid, accelerate the repair of perianal mucosal epithelium, and reduce interstitial or submucosal edema, inflammatory cell
infiltration and inflammatory exudate. Xiaozhi Pills group could inhibit the secretion of MMP-9, IL-6, TNF-a and the protein
expression of iNOS and VEGFA in perianal tissue, and increase the expression of TGF-p1 (P < 0.05, 0.001). Conclusion Xiaozhi
Pills has a significant therapeutic effect on acetic acid induced anal ulcer model, mainly by inhibiting the secretion of IL-6, TNF-a,
MMP-9 related cytokines and the expression of iNOS and VEGFA protein, increasing the expression of TGF-f1, and playing a role in
reducing swelling and promoting muscle growth through anti-inflammation and detumification, inhibiting matrix degradation, and
promoting the expression of tissue growth factor.
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Table 2 Effects of Xiaozhi Pills on apparent index in rats ( X %s, n =10 )
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1.62 23.00+0.67 22.40+0.97% 18.65+£2.07# 13.40£2.46%##
3.24 23.20+0.79 22.20+1.55% 18.05+1.95%## 13.60+1.96%##
SR : "P<<0.001; SR *P<<0.05 *#P<0.01 **P<0.001
P <0.001 vs control group; *P < 0.05 #*#P <0.01 *#P < 0.001 vs model group
*3 HEAMARRFERMEE ( x+s, n=10)
Table 3 Effects of Xiaozhi Pills on ulcer areain rats ( x +s,n=10 )
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WAL 0.81 1.0240.14 0.84+0.08* 0.67+0.11* 0.49+0.10*
1.62 1.05+0.23 0.82+0.15% 0.620.11% 0.39+0.14%#
3.24 1.011+0.15 0.82+0.14% 0.63+0.08% 0.41+-0.12%#
Sx AL L. TTP<<0.001; SHAUZALLEL: *P<<0.05 #P<0.01 *¥P<<0.001

P < 0.001 vs control group; P <0.05 #*P <0.01 *#P <0.001 vs model group
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Fig. 1 Pathological results of anorectal tissue of rats in each group (HE staining)
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Table 4  Effects of Xiaozhi Pills on histopathological
damage score of acetic acid induced anal
ulceration in rats ( X +s,n=23 )

ZH /(g kg™ I EE 5y
PO — 1.33£0.58
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1.62 14.00+1.73%#
3.24 14.67 £1.15%#

LxtHEALLEEE: P <<0.001; SFALLE: *P<<0.05 #P<<0.01
##P<0.001
***P < 0.001 vs control group; *P < 0.05 #P <0.01 *#P <0.001 vs
model group
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Table 5 Effects of Xiaozhi Pills on anorectal tissue MMP-9, IL-6, and TNF-a on acetic acid induced anal ulceration in rats

(X#+s5n=10)
2H ) FE/(g kg™ MMP-9/(ng mL 1) IL-6/(pg mL ™) TNF-o/(pg-mL 1)

it & — 0.35+0.14 60.614+17.79 10.65+4.99

FETY — 1.79+0.65"* 153.95440.24* 30.00+5.79"

A e 0.27 0.81+0.32%# 76.09434.51%# 13.814-4.01%##

PR A 0.86 0.81+0.29%# 70.73+23.75%# 12.66 +5.38"##

TH R AL 0.81 0.83+0.46"* 70.70+25.35%# 14.65+4.75%#
1.62 0.6140.18%# 61.63+16.75%# 9.9741.65%#
3.24 0.57 £0.27%# 61.41425.01%# 9.77+4.01%#

XA "P<<0.001; HEAIA LR ##¥P<0.001
P < 0.001 vs control group; *#P < 0.001 vs model group
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*6 SHBAXNEEERFSARAL LRFEAALEMAL P INOS, VEGFA, TGF-pl EAFIARIEM ( X +s, n=10)
Table 6 Effects of Xiaozhi Pills on the expressions of iNOS, VEGFA and TGF-B1 protein in anorectal tissue of rats in each

group ( X=%s,n=10)

ZH 5 il kg™ iINOS & FI A Rk & VEGFA E MM RIER  TGF-Bl EAMMNRIER
ot R — 3.38+1.06 3.12+0.13 7.3340.46
Y — 23.82+£0.50"" 23.76£3.63" 15.534+0.65""
M4 SR Py 0.27 8.9440.66"* 9.48+0.92%# 15.06+3.25
R 0.86 9.0641.29%# 10.52+1.06%# 11.05+2.99
THFF AL 0.81 10.09+1.10%# 9.0941.00%# 15.36+1.05
1.62 6.1540.61%# 6.344-0.52## 18.79+1.12%
3.24 5.8040.71%# 6.1241.73%# 20.46+2.01%

5xtiRZit: ""P<<0.001; SEEIZILLE: fP<<0.05 *P<0.001

ok

P < 0.001 vs control group; *P < 0.05 ##P < 0.001 vs model group
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