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Effect of Glucose on the Proliferation and Apoptosis of Cultured Cashmere Goat
Secondary Dermal Papilla Cells in Vitro

WANG Yiran, DUAN Chunhui, WANG Xuyang, ZHAO Wen, LI Ao, LIU Yueqin, ZHANG Yingjie"
(College of Animal Science and Technology, Hebei Agricultural University, Baoding 071000, China)

Abstract: This study aimed to explore the effect of glucose on the proliferation, migratory capacity,
and programmed cell apoptosis of in vitro-cultured secondary dermal papilla cells (DPCs) derived
from Yanshan cashmere goats. Skin samples were collected from healthy male Yanshan cashmere
goats aged about 6 months old. Secondary hair follicles were then harvested from this tissue, and the
derived DPCs were subjected to a process of extraction and purification. A growth curve was

established after cell counting. The purified DPCs population was then subjected to a random
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distribution across 5 groups, each containing 6 replicate cultures. Glucose solutions of 0 (control
group) , 25, 50, 100 and 200 pg-mL ' were added to the culture medium, respectively. The
proliferation ability of DPCs was evaluated by the CCK-8 method at 2, 12, 24 and 48 h of culture. A
cell scratch assay was conducted to evaluate the migratory capacity of DPCs, while the extent of
apoptosis was quantified via flow cytometry following Annexin V-FITC/PI dual staining. The
transcriptional responses to glucose exposure were assessed by real-time qPCR, measuring the
mRNA abundance of key proliferation markers (PCNA, CCND1) and apoptosis regulators (Bc/-2,
Bax, Caspase-3, FGF21, FGF5, P53). Furthermore, Western blot analysis was performed to
determine the effect of glucose on the expression of corresponding functional proteins, including the
proliferation- and anti-apoptosis-related factors (PCNA, CCNDI1, Bcl-2) , as well as the pro-
apoptotic executors (Bax, Caspase-3). The results demonstrated that at the 12-hour time point, both
100 and 200 pg-mL " glucose treatments significantly enhanced the proliferation and migration rates of
DPCs (P<C0.05) , while concurrently suppressing apoptosis (P<0.05). Further investigation
revealed these concentrations markedly upregulated the mRNA expression of proliferation- and anti-
apoptosis-related genes (PCNA, CCND1, Bc/-2) (P<<0.05), and downregulated transcripts of key
apoptosis-associated genes (Bax, Caspase-3, FGF21, FGF5, P53) (P<C0.05). At the protein
level, the 100 pg-mL ™!
apoptotic markers (PCNA, CCNDI1, Bcl-2) and reduced pro-apoptotic Bax protein (P<Z0.05).

Conversely, the 200 pg-mL ™" glucose group specifically induced a pronounced downregulation of the

treatment significantly elevated the expression of proliferation and anti-

critical apoptosis executor Caspase-3 (P<C0.05). In conclusion, the pro-proliferative and anti-
apoptotic effects observed in cashmere goat DPCs following treatment with 100 and 200 pg+mL '
glucose are mediated through a dual regulatory mechanism. This involves the coordinated
transcriptional and translational upregulation of key proliferative markers (PCNA, CCND1) and the
anti-apoptotic protein Bel-2, concurrent with the suppression of specific apoptosis-related transcripts
(FGF21, FGF5, P53) and both the gene and protein expression of pro-apoptotic mediators Bax and
Caspase-3.

Keywords: glucose; cashmere goats; secondary hair dermal papilla cells; proliferation; apoptosis;
gene expression
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E, F. Subcultured DPCs at passage 3 (P3) and passage 5 (P5)
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Fig. 1 Isolation and primary culture of dermal papilla cells (DPCs) from secondary hair follicles
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Fig. 3 The effect of glucose on the proliferation of DPCs
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Fig.4 The effect of glucose on the migration capacity of dermal papilla cells (DPCs)
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A-E correspond to glucose concentration treatment groups of 0, 25, 50, 100, and 200 pg-mL ™", respectively, to evaluate their

effects on the apoptosis process of DPCs. Q1. Normal dead cells; Q2. Late stage apoptotic or necrotic cells; Q3. Early apoptotic

cells; Q4. Living cells
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Fig. 5 Flow cytometry apoptosis graph of DPCs treated with different concentrations of glucose
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Fig. 6 Impact of 12 hours exposure to different glucose
concentrations on the apoptosis of cashmere goat

dermal papilla cells (DPCs)
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