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Abstract

BACKGROUND: Traditional prescription Guiban San composed of tortoise shell, coptis chinensis and borneol is used for treating skin injury.
As per the clear mechanism of traditional Chinese medicine monomer, the effective monomer cholesterol myristate of tortoise shell can
activate and regulate the Wnt/B-catenin signal pathway in hair follicle stem cells.

OBJECTIVE: To explore the effect of tortoise shell ointment on acute skin wound in rats and the mechanism whether is by regulating
Whnt/B-catenin signal pathway in hair follicle stem cells.

METHODS: Tortoise shell ointment was prepared with cholesterol myristate, berberine and borneol--the effective monomers from
components of Guiban San. Acute skin wound model was made in Sprague-Dawley rats and rat models were then randomly divided into three
groups: tortoise shell ointment group, cholesterol myristate (S8) group and control group. Medication in each group was administered
continuously for 10 days. BrdU (50 mg/kg) for proliferative cell labeling was administered for 3 consecutive days. The healing rate of the
wound was analyzed in different groups at 3, 5, 7, and 10 days after repair. Hematoxylin-eosin staining and Masson staining were conducted
for histopathological observations. The expression of B-catenin, LEF1, C-myc in Wnt/B-catenin signal pathway and CD34, Integrin 31 in hair
follicle stem cells were detected by western blot and immunofluorescence. The study protocol was approved by the Animal Ethics Committee
of Guangzhou University of Chinese Medicine with an approval No. 20190218001.

RESULTS AND CONCLUSION: (1) At days 5, 7, and 10 after repair, the wound healing rate in the tortoise shell ointment group was
significantly higher than that in the other groups (P < 0.05). (2) Compared with the S8 and control groups, tortoise shell ointment group
showed better repair effect with more neoformative hair follicles and denser collagen fibers. (3) The expressions of 3-catenin, LEF1, C-myc,
CD34, Integrin 1 in the tortoise shell ointment and S8 group were higher than those in the control group. The positive expression of B-catenin,
CD34 and Integrin B1 were increased during wound healing. LEF1 and C-myc were increased during the prophase and metaphase of wound
healing but decreased during the later stage. The difference was statistically significant among three groups (P < 0.05). The number of
BrdU-labeled proliferative cells in the tortoise shell ointment group was higher than that in the S8 and control groups, with concurrent positive
expressions of CD34 and LEF1. To conclude, tortoise shell ointment may stably and safely promote the repair of acute skin wound in rats via
regulating Wnt/B-catenin signal pathway in hair follicle stem cells, and the healing effect is superior to any single effective monomer.

Key words: tortoise shell ointment; cholesterol myristate; berberine; borneol; Wnt/B-catenin signal pathway; hair follicle stem cells; acute skin
injury
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Table 1 The wound healing rate in each group at different time
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Figure 1 Rat acute skin
wound

BlE: BEEIRITIN RIS, S0 & G50, ARERE A e
THI A T AT DU IR S I 2L AN 2 1 %o B2

B2 AEAESSENERSER

Figure 2 Wound healing of each group at different time points
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Figure 4 Formation of collagen fibers on skin wounds in each
group at different time points (Masson staining, x200)
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Figure 3 Repair of skin wounds in each group at different time
points (hematoxylin-eosin staining, x200)
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Figure 6 The immunofluorescence results of 3-catenin, LEF1,
C-myc, CD34 and Integrin B1 on skin wounds at day 3 after repair
(x200)
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