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[ Abstract] Objective To investigate the analgesic effect of short peptide P10581 on prostate cancer bone metastasis and its effect
on morphine analgesic tolerance. Methods First, prostate cancer PC3 cells were injected into the tibia of rats to establish a bone metas-
tasis model of prostate cancer, and the paw withdral threshold (PWT) was detected in groups (n = 4) to screen the optimal analgesic
concentration of the short peptide P10581. Rat dorsal root ganglion DRG neurons were taken and the piezoelectric protein Piezo2 pro-
tein was detected by Western blot assay. Secondly, the rat models were randomly divided into the morphine group (5 mg-kg™) , the
P10581 A group (6.4 pg-kg™?),the P10581 B group (12.8 pg-kg'), and the normal saline group (n = 10), and the PWT of rats was
measured hourly after subcutaneous injection of the corresponding drug. In addition, the rat models were randomly divided into the mor-
phine group (5 mg-kg™') , the compound drug T group (0.2 wg-kg™! P10581+5 mg-kg™! morphine) , the compound drug Il group (0.4
pg-kg' P10581+5 mg- kg™ morphine) ,and the normal saline group (n = 10) ,and the rat PWT was recorded within 7 days after subcu-
taneous injection. Results The optimal analgesic concentration of the short peptide P10581 in the bone metastasis model of prostate
cancer was 51.2 pwg-kg™, at which Piezo2 expression was reduced in rat DRG neurons, and the difference was statistically significant

(t=3.569,P < 0.05). In the analgesic effect study, the analgesic effect was obvious in the three groups within 3 h after administration
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and the analgesic effect in the morphine group was stronger than that in the P10581 A group and the P10581 B group. At the 4th hour,
there was no difference in analgesic effect between the three groups (P > 0.05). After 7 h, the analgesic effect was significant in the
P10581 group A (¢ = 11.60, P < 0.001) and the P10581 group B (¢t = 28.84, P < 0.001) , compared with the morphine group. In the
study of the effect of short peptide P10581 on morphine tolerance, when morphine was used alone, the analgesic effect decreased with
time from the 2nd day onwards, and morphine tolerance appeared. When the trace short peptide P10581 was combined with morphine,
the analgesic rates of the compound drug I group (t = 38.41,P < 0.001) and the compound drug group Il (¢ = 34.92,P < 0.001) in-
creased by 61.31% and 69.78%, respectively, on the 7th day, with obvious maintained analgesic effects. Conclusion Compared with

morphine, the analgesic effect of short peptide P10581 on bone metastasis of prostate cancer had a time advantage , and trace short pep-

tide P10581 could significantly reduce morphine tolerance.
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Figure 1 Construction of rat model of prostate cancer bone metastasis
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Figure 2 Paw withdral threshold on the operated and control sides of rats
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Table 1 PWT changes in model rats of bone metastasis cancer pain under the effect of various concentration of peptide P10581(g,x 5,1 = 4)

P10581(pg k™)

FilE(y) ALK 0.4 0.8 1.6 3.2 6.4 128 25.6 51.2 R
FAZURT 8154 + 148 82.80 + 1.0882.34 + 1.0282.65 + 1.34  82.26 + 1.48 81.81 £ 1.22 82.94 £ 1.00 81.14 £ 291 82.03 £ 1.39 81.98 £ 1.86  81.25 £ 450
FAZ5/E 82.65 £ 2388377 + 13985.11 + 1.0489.77 + 1.30° 106.79 + 1.62"* 113.92 + 087" 11518 £ 1.94™ 11948 + 1.76™ 121.09 + 173" 12267 £ 1.75™" 154.09 + 3.80"
SRR 1.08 £2.95 097 £ 208 277 £ 020 7.11 £ 108 2453 £ 1.34 3211 £132 3223 £223 38.36 £ 6.77 39.06 £ 0.69 4070 £ 0.67  72.84 £ 298

E AR AR (g)= 25 PWT(2)-JA 53T PWT(g); 5 A 2537481k, *P < 0.05,**P < 0.01, ***P < 0.001,
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Figure 5 Effect of short peptide P10581 on the analgesic tolerance of morphine
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Figure 6 HE staining of heart, brain, kidney, liver, lung, and spleen of short peptide P10581 rats
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