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Abstract: To further reveal the difference in the mechanism of aging and regeneration at the cellular level, hydrogen per-
oxide (H,0,) was utilized to induce cellular senescence in primary cells derived from the antler cartilage (CA) of rapidly
growing red deer (Cervus elaphus). Various concentrations of H,0, were used to treat primary cells, and after 72 h of culti-
vation, the half-maximal inhibitory concentration (IC50) was determined using the CCK-8 assay. Cellular senescence was
analyzed through SA-B-Gal staining, and the corresponding parameters for model construction were established. Addition-
ally, quantitative real-time PCR (RT-qPCR) and Western Blotting were employed to detect changes in the transcription and
protein expression of key senescence-related genes, including TP53 and CDKN1A (P21), which regulate senescence.
The results showed that compared to the control group, treatment with 400 umol/L H,O, reduced cell viability by approxi-
mately 50% (P < 0.001), significantly increased the SA-B-Gal staining positivity rate by about 70% (P < 0.001), and re-
sulted in distinct morphological signs of cellular senescence, including flattened and irregular features of aging. RT-qgPCR
analysis revealed upregulated transcription levels of TP53 and P21 in the experimental group (P < 0.001). Western Blotting
further confirmed an increase in the protein expression of TP53 and P21 (P < 0.001) , indicating that H,0, effectively in-
duced cellular senescence in primary cells from antler cartilage. In conclusion, an experimental method was successfully

established to induce senescence in primary cells from antler cartilage of red deer using H,0,, providing a cellular-level

model for future research on aging.
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Table 1 Information on primers used for RT-qPCR assays

27| 51951 RIS /°C FERIRAN Iop
Gene Primer sequence Annealing temperature Product size
F: 5'-TGGGACGGAACAGCTTTGAG-3’
TP53 57 214
R: 5-TTACGCCCACGGATCTGAAG-3’
F: 5'-AGACCAGCATGACAGATTTCTAC-3’
P21 57 154
R: 5-CGCACAAACTGAAGGACCAAG-3’
F: 5"-TCACTGCCACCCAGAAGACC-3'
GAPDH 60 100
R: 5'-GCAGCGCCAGTAGAAGCAGG-3’

TE: GAPDHAE N NS EE I H T hrifEft o

Note: GAPDH was used as the reference gene for normalization.
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Figure 1 Effect of different concentrations of H,0, on the viability of

deer antler cartilage-derived primary cells
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Figure 2 SA-B-Gal staining results of deer antler cartilage primary cells induced by different concentrations of H,0,
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Figure 5 Differential expression of TP53 and P21 proteins in senescence deer antler cartilage-derived primary cells
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