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ABSTRACT Objective: To explore the therapeutic effect of Xiangpi Shengji Ointment on the wounds of rats after anal fistula
resection and its correlation with PI3K/Akt/mTOR pathway. Methods: SD male rats were randomly divided into four groups: sham
operation group, model group, Xiangpi Shengji ointment group, and MEBO group, with 10 rats in each group. All four groups were used
to create an anal fistula model using No. 0 steel wire. After successful modeling, except for the sham operation group, anal fistula
resection was performed under anesthesia, and the wound was kept open to form an infectious anal fistula postoperative wound that was
"open, oozing blood, oozing fluid, and purulent secretion." The sham operation group retained the fistula without changing the dressing.
The model group was rinsed with physiological saline and disinfected with complex iodine without changing the dressing. The treatment
group was given corresponding drugs to change the dressing for the wound, respectively, A total of 10 days. After 10 days, the wound
healing rate and granulation tissue coverage rate of rats in the model group, the Xiangpi Shengji ointment group, and the MEBO group
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after anal fistula surgery were compared using conventional area detection methods; HE staining was used to observe the pathological
changes of perianal tissues of rats in each group; The expression levels of bFGF, EGF, and VEGF in serum of rats in each group were
detected by ELISA, and the protein expression levels of PI3K, Akt, mTOR, p70 S6K, p-PI3K (S473), p-AKT (S473), p-mTOR (Ser2448),
and p-p70 S6K in perianal granulation tissue of rats in each group were compared by WB detection. Results: Compared with the model
group, the wound healing rate and granulation tissue filling rate of the Xiangpi Shengji Ointment group and the MEBO group
significantly increased on the 3rd, 7th, and 10th day of treatment (P<0.01); Pathological sections showed that in the sham operation
group, there was less inflammatory cell infiltration, while in the other groups, there were different degrees of inflammatory cell
infiltration, and different degrees of inflammatory repair type granulation tissue proliferation, collagen fiber regeneration, and vascular
dilation were visible in the wound area. Pathological sections of the model group showed a large amount of inflammatory cell infiltration,
significant vascular dilation, and significant vascular bleeding. Pathological sections of the Xiangpi Shengji Paste group showed fewer
inflammatory cells, Fibroblasts are mature and evenly distributed, and collagen fibers are abundant and neatly arranged in the dermis.
Angiogenesis is visible, without significant vasodilation and bleeding. Pathological sections in the MEBO group show a small amount of
inflammatory cell infiltration and vasodilation, and fibroblasts are visible in the dermis. The results of ELISA showed that the levels of
bFGF, EGF, and VEGF in the serum of the model group were significantly lower than those of the sham operation group (P<0.01);
Compared with the model group, the content of bFGF, EGF, and VEGF in the serum of the Xiangpi Shengji Ointment group was
significantly increased (P<0.01), while the content of EGF, VEGF in the serum of the rats in the MEBO group was significantly increased
(P<0.01). The WB test results showed that compared with the sham operation group, the expression of p-PI3K, p-Akt, p-mTOR, and
p-p70 S6K protein in the perianal tissue of the model group was significantly decreased (P<0.01); Compared with the model group, the
expression of p-PI3K, p-Akt, p-mTOR, and p-p70 S6K protein in perianal tissue in the Xiangpi Shengji ointment group was significantly
increased (P<0.05). Conclusion: Xiangpi Shengji Ointment can effectively promote wound repair after anal fistula surgery, alleviate
inflammatory reactions on the wound after anal fistula surgery, and promote the growth of wound granulation. Its healing mechanism may
be related to the expression of PI3K/Akt/mTOR signal pathway related proteins, which can accelerate the process of wound repair by
upregulating PI3K/Akt/mTOR signal pathway related proteins, activating PI3K/Akt/mTOR signal pathway.
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Table 1 Comparison of wound healing rates among different groups of rats (%, x=s)

Goups n 3 days after treatment 7 days after treatment 1 days after treatment
Sham operation group 10 / / /
Model group 10 10.94+1.71 30.74+2.78 45.29+2.88
Xiangpi Shengji ointment group 10 12.28+3.03444 50.86+2.83444 79.80+£3.25444
MEBO Group 10 11.75£2.79444 33.88+2.40444 54.37+£2.04444

Note: Fiueior=82.785, Pineraciion < 00015 Fiive maineftec™2713.323, Prime mainettcr < 00015 Finer growp maineee™=6077-55, Pter growp maineet < 0.001;

Compared to the model group,444P<<0.01.
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Table 2 Comparison of wound bud tissue filling rates among different groups of rats( % ,xzs )

Groups n 3 days after treatment 7 days after treatment 1 days after treatment
Sham operation group 10 / / /
Model group 10 15.03+1.31 39.51+2.65 67.7+£2.99
Xiangpi Shengji ointment
10 18.1+£0.98444 77.93+1.62444 87.21+2.87444
group
MEBO Group 10 16.89+0.32444 60.33+3.18444 77.7242.04444

Note: Fiuendio=177.295, Prueracion <<0.001; Frine main citeci=6230.597, Prine main ettect << 0.001;5 Fioier group main etioe=324.785, Phoer growp main et <0.001; Compared to the model

group,*44P<<0.01,
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Fig. 4 The effect of Xiangpi Shengji ointment on the histopathology of rat wound tissue( HE ,x200 )

Note: A.Sham operation group;B. Model group; C. Xiangpi Shengji ointment group; D. MEBO Group
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Fig. 5 Histogram of the expression levels of bFGF, EGF, and VEGF in the serum of rats in each group( xs )

* 3 SAKXRMFEH bFGF EGF,VEGF f7K ¥ (x5 )

3% P<0.01;***.P<0.01,
Note: *: P<<0.01;***: p<0.01.

Table 3 Levels of bFGF, EGF, and VEGF in the serum of rats in each group( x+s )

Groups n bFGF EGF VEGF
Sham operation group 10 47.23+3.32 359.36+17.26 199.77+£21.92
Model group 10 27.85+1.58* 155.05+22.80* 86.48+11.37*
Xiangpi Shengji ointment group 10 44.83+3.68%** 306.63+£18.71%** 169.28+38.20***
MEBO Group 10 35.16+1.50 269.05+34.04%** 144.09+£19.43***

Note: Compared with the sham surgery group, * P<0.01; Compared with the model group, * * *P<0.01.
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Fig. 6 Electrophoresis of PI3K/Akt/mTOR signaling pathway related proteins expression in wound tissues of rats in each group
EABRFARE;BERA;CREENETH;DBEAEGE
Note: A.Sham operation group;B. Model group; C. Xiangpi Shengji ointment group; D. MEBO Group
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Fig. 7 Histogram of PI3K/Akt/mTOR signaling pathway related protein expression in wound tissue of rats in each group
EABRFARE,BABA, CREENER,DEERGEA
S5EBFARELLE, *P<0.05; SHEBIALE, *+*+P<0.01
Note: A. Sham operation group; B. Model group; C. Xiangpi Shengji ointment group ; D. MEBO Group

Compared with the sham surgery group, *P<0.01; Compared with the model group, ***P<0.01.

* 4 SR AAE N PIBK/AKY/mTOR {5 5@ BEHEX T AR IER M (x5 )
Table 4 Effect of Xiangpi Shengji Cream on the Expression of PI3K/Akt/mTOR Signal Pathway Related Proteins (xzs )

Groups p-PI3K/PI3K p-Akt/Akt p-mTOR/mTOR p-p70 S6K/p70 S6K
Sham operation group 0.93+0.04 0.97+0.06 1.1+0.05 0.96+0.02
Model group 0.19+0.03* 0.24+0.02* 0.2+0.01* 0.21+0.01%*
Xiangpi Shengji ointment
0.47+0.02%** 0.63+0.04%** 0.7£0.02%** 0.66+0.01%**
group
MEBO Group 0.24+0.01 0.24+0.01 0.3+0.01 0.46+0.02

Note: Compared with the sham surgery group, * P<0.01; Compared with the model group, * * * P<0.01.
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