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Abstract: Objective To conduct a formula dismantling study on Xiaozhi Pills based on functional animal models, and elucidate the
heat-clearing and swelling-reducing, analgesic, and wound-healing-promoting effects. Methods In each functional experiment,
animals were divided into control group, model group, positive drug group, Xiaozhi Pills group, heat-clearing and detumescence group,
and non-heat-clearing and detumescence group (for both clearing heat for detumescence experiments and clear away heat and alleviate
pain experiments); detumescent and granulation-promoting group versus non-detumescent and granulation-promoting group (for
detumescence and promoting granulation experiment). In the clearing heat for detumescence experiment, croton oil was used to
establish the mouse ear swelling model, and the ear edema rate, edema inhibition rate, and the levels of inflammatory factors including
nitric oxide (NO), interleukin-1f3 (IL-1f) and tumor necrosis factor-a (TNF-a) in ear tissues of each group were measured. In the
experiment designed to clear heat and alleviate pain, a dilute acetic acid-induced mouse writhing response model, along with an
intraperitoneal capillary permeability assessment, was employed to evaluate the effects of each treatment group on the writhing times,
writhing inhibition rate and inhibition rate of peritoneal capillary permeability. In the experiment aimed at detumescence and promoting
granulation, an acetic acid-induced anal ulcer model in rats was established to assess the macroscopic score of anal ulcers and the ulcer
area, as well as the levels of epidermal growth factor (EGF) and matrix metalloproteinase-9 (MMP-9) in the treatment groups. Results
Compared with the model group, the heat-clearing and detumescence group significantly reduced ear edema rate and elevated edema
inhibition rate (P < 0.05) with weaker efficacy than the Xiaozhi Pills group. Its mechanism may be related to down-regulating NO and
IL-1B levels in ear tissues (P < 0.05). Compared with the model group, the heat-clearing and detumescence group markedly decreased
writhing times (P < 0.001) and increased writhing inhibition rate (P < 0.001) and intraperitoneal capillary permeability (P < 0.01),
while the non-heat-clearing and detumescence group showed no significant improvements in these metrics. Compared with the model
group, on day 7 after administration, the detumescent and granulation-promoting group significantly reduced the macroscopic scores
in rats (P < 0.01). Satisfactory therapeutic effects on macroscopic scores and ulcer area were still observed on day 9 (P < 0.05, 0.01),
though the overall efficacy was inferior to the Xiaozhi Pills group. Its potential mechanism involved up-regulating EGF expression
(P < 0.001) and inhibiting MMP-9 expression (P < 0.001). In contrast, the non-detumescent and granulation-promoting group only
inhibited MMP-9 expression (P < 0.001). Conclusion Carbonized Sanguisorbae Radix, Moutan Cortex, carbonized Berberidiss
Cortex, wine-processed Rhei Radix et Rhizoma, Stephaniae Tetrandrae Radix and honey-fried Sophorae Fructus are the principal
medicinal herbs responsible for the heat-clearing and detumescence effects of Xiaozhi Pills; Astragali Radix, Bletillae Rhizoma and
animal large intestine are the core components contributing to its detumescence and promoting granulation.
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Table 1 Grading of major observable indicators in the anorectal ulcer model animals

S OKRMERA fEiM IR AR R RS JTT 19 BE JINWERT IR
1 & 7 T T T T 7 &
2 Al AL LAY S LAY S B B B Bz
3 BRWE  RWE B B . B B Bz EEX
4 B2 2 o B2 A A L2 G
25 ZItFESH 3 4R

% FH GraphPad Prism 9.4.1 B4 3EAT $03E 0 #
AT BRI DA x + s Fon, AR LLBAT IR R 7 %
38T, BL P<<0.05 Ron &SRB G L.

3.1 ERGHBNINEESCIE
3.0 VR LSR5 0 B S 3 RO K
s AE G ARIT, ARAR AL RER K EE R



FABETH 20268E7H RS T Y3

Drugs & Clinic

Vol. 41 No. 7 July 2026

» 1849 -

MEFE . Wik 2 P, SEAAML, HRH e
H 55 HGH I kR 2H 38 Re % 3 oG /D IR E IR
S ikAnH] R (P<0.05. 0.01), {HIiEHH bR
ROCR S TR LA 7 20, 1T AR A I 1R 26 2
EUCELER, IR W G R A R LR

S T RE AL AT TR b A B0 2 L 24k

E)

HFE ALK &7 A X B 2 iS5 R E B KA R

( x*s, n=10)
Table 2 Effects of Xiaozhi Pills and its disassembled formulas

on ear swelling induced by croton oil in mice ( xts, n=10)
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Fig. 1 Effects of Xiaozhi Pills and its disassembled formulas on inflammatory factors in mouse ear tissue ( xts, n=10 )
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Table 3 Effects of Xiaozhi Pills and its disassembled
formulas on acetic acid-induced writhing response in mice
(x+s, n=10)
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Table 4 Effects of Xiaozhi Pills and its disassembled formulas

on increased capillary permeability in mice ( xts, n=10)
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Fig.2 Perianal morphology of rats in each group
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Table 5 Effects of Xiaozhi Pills and its disassembled formulas on observable scores of acetic acid-induced anorectal ulcers in rats
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Fig.3 Effects of Xiaozhi Pills and its disassembled formulas on EGF and MMP-9 levels in acetic acid-induced anorectal ulcer

tissue in rats ( xts, n=10 )
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