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Efficacy of ®SrCl, Combined with Apatinib in Treatment of 80
Prostate Cancer Patients with Bone Metastases and Its Effect on

Cancer Cell Proliferation and Invasion

ZHU Jia-lun'?, WANG Yong-bin'?, YANG Chuan-zhou'?, LIU Peng-jie'?, DENG Zhi-yong'?,
CHEN Fu-kun'?

(1. Yunnan Cancer Hospital, Kunming 650118, China; 2. The Third Affiliated Hospital of Kunming Medi-
cal University, Kunming 650118, China)

Abstract: [Objective] To analyze the clinical efficacy of ¥SrCl, combined with apatinib in treatment of
prostate cancer patients with bone metastases and its effect on cancer cell proliferation and invasion. [ Meth-
ods ] A total of 80 patients with bone metastasis of prostate cancer admitted in Yunnan Cancer Hospital from
April 2017 to April 2020 were randomly divided into the control group (n=40) and the combination treatment
eroup(n=40). The control group was treated with *SrCl, alone, and the combination group was treated with
¥SrCl, combined with apatinib. The clinical efficacy and the incidence of adverse reactions were compared
between the two groups. The number of bone metastases, pain score changes, Karnofsky score, and the level
of prostate specific antigen(PSA) of the two groups before and after treatment were recorded. In study in vitro
the cultured prostate cancer PC-3 cells were divided into blank control group, ¥SrCl, group, and ¥SrCl,
combined with apatinib group. The effects of *SrCl, combined with apatinib on the proliferation, apoptosis,
invasion, migration, and epithelial-mesenchymal transition(EMT) capacities of PC-3 were investigated. [ Re-
sults | The total effective rate of combination treatment group was significantly higher than that in the control
group (92.5% vs 72.5% , P<0.05). After three months of treatment, the number of bone metastases was re-
duced and pain score was decreased in both groups(P<0.001), while the number of bone metastases in com-
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bination group was less (4.09+0.42 vs 4.88+0.96) and pain score was lower (3.14+0.76 vs 4.31+0.84) than
those of the control group(P<0.001); Meanwhile, the Karnofsky score was higher(74.42+2.72 vs 67.46+3.25)
and the PSA level was lower (17.25+6.62 vs 21.09+7.65) than those in control group (both P<0.001). There
was no significant difference in the incidence of adverse reactions between the two groups (P>0.05). Treat-
ment with ¥SrCl, alone significantly suppressed PC-3 cell proliferation (72h: 0.85+0.07 vs 1.21+0.07; P<
0.01), invasion (158.06+9.23 vs 231.85+15.52; P<0.001), migration (161.95+11.21 vs 257.14x17.35; P<
0.001), and EMT (N-cadherin: 0.55+0.06 vs 1.00+0.05; Vimentin: 0.42+0.05 vs 1.00+£0.06; E-cadherin:
1.95+0.07 vs 1.00£0.06; P<0.001) abilities, enhanced cell apoptosis (10.94+1.25 vs 1.96+1.05; P<0.001).
The inhibitory effect of ¥SrCl, combined with apatinib on the proliferation (72 h: 0.52+0.06 vs 0.85+0.07),
invasion(45.32+7.48 vs 158.06+£9.23), migration(53.17+£8.31 vs 161.95+11.21), EMT(N-cadherin: 0.21+0.04
vs 0.55£0.06; Vimentin: 0.12+0.04 vs 0.42+0.05; E-cadherin: 3.86+0.08 vs 1.95+0.07); and enhancing
effect on apoptosis (23.64+2.52 vs 10.94+1.25) of PC-3 cells were significantly more marked than those of
the ¥SrCl, alone group(P<0.001). [Conclusion] ¥SrCl, combined with alpatinib has a significant clinical ef-
ficacy for patients with prostate cancer bone metastasis with high safety. And in vitro study shows that it can
significantly inhibit the proliferation, migration, invasion and EMT of prostate cancer cells.

Subject words: prostate cancer; bone metastases; strontium chloride; apatinib; proliferation; apoptosis;
metastasis
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Table 1 Clinicopathological features of patients with prostate cancer
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Table 2 Comparison of clinical efficacy between two groups [n( % ) ]
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Table 3 Comparison of the number of bone metastases between
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Control group(n=40)
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5.98+0.77 4.09+0.42
1.453 4.770
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22 BEBMHBELEK -
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Note : compared with pre-treatment, *P<0.001

Table 4 Comparison of the scores of VAS and Karnofsky between

two groups (xz=s)
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Notes : compared with pre-treatment, * : P<0.001 ; compared with control group,*: P<0.001
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Table 5 Comparison of PC-3 cell proliferation and apoptosis rate in each group (x+s)

¥SrCl, 2 PC-3 4 i 14 2 28 Fl i 7% 45 1 35 A% T X B
2l (P<0.001) (Figure 1B, Table 6), It} , Western blot
Ko 25 BRI REUE S, Wk A b b R 2 AR AR E-
cadherin 1Y &R K V1 3 5 T #SrCL 4 (P<0.001),
6] J5 40 0 bR 25 4 (N-cadherin F1 Vimentin ) B8 22 35 7K
SR AR T #SeCl, 4H (P<0.001), [A] B, #H EE F X iR
41 ,®SrCl, Pl Ak BB & 306 T PC-3 48 EMT it
2 (P<0.001) (Figure 1B,Table 6), B ¥SrCl, B A

By ) 5 JE WY 2 ) PC-3 4R (R 2% . iE RS A EMT
e,
S

Cell proliferation: OD value (450 nm)

Apoptosis rate

Group

C 1 O(;Sh 0.02 Oi‘; lrlO 05 O‘;i h0 07 17221 h0 07 1 9(6%)1 05 KRG PRBESEIE 56 ’
ontro .25+0. .57+0. .92+0. 210 .96+1.
e B HE R Bl 2
¥SrCl, 0.24+0.03 0.43+0.04 0.66+0.06 0.85+0.07" 10.94+1.25™ H 570 i A ) 0 5 T A
3L+ APT 024:0.02  030:0.04*  041:005  052:006° 23.64s2.52¢ bLJb, HEEWIEH 5 kL
F 0.199 30.817 45.846 85.828 118456 B iEFe | HC LU B 5 0
P 0.824 <0.001 <0.001 <0.001 <0.001 AR S ok Sy
Notes : compared with control group,*: P<0.01,%%* . P<0.001 ; compared with *SrCl, group,*: P<0.01,": P<0.001 ; ’
BT S I B R
A Control 3rCl, SSrCl+APT I AP A T
1000 1000 1000 [14] ETEDG Sl
01:6.62% 02:0.82% 01:9.66% 02:3.50% Q1:4.00% 02:20.22% R R AT
o~ 0 0 B B LR W 7 A
= = = 1B 253697 AS T — &
e 10 e 10 e 10 ~ N
= =H = JRR, 15 91 5 % i
1 Q;,%Mz 0. T14% 1-03:79.40% 04:744% 1 (3:72.36% 04:3.82% ST h, B2 R E
o | e | oy | KR 18 2 MG R O T
0.1 1 10 100 1000 0.1 1 10 100 1000 0.1 1 10 100 1000 o N = 1n
FLI-FITC FLI-FITC FLI-FITC ﬁ)&z: Eﬁﬁ °© j{l]ﬂj ’ ﬂ‘:ﬂz‘
BIR T J7 58 N i R
B ¥SrCl+APT

Control SrCl,

Migration

Figure 1 Effect of ®*SrCl, combined with apatinib on the apoptosis,invasion,and
migration abilities of PC-3 cells
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Table 6 The invasion number, migration number ,N-cadherin, Vimentin,
and E-cadherin protein levels of PC-3 cells in each group (x+s)
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Notes : compared with control group,*: P<0.001; compared with *SrCl, group,*: P<0.001
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