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Inhibitory effect and mechanism of aloperin on proliferation of bladder carcinoma
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Abstract; Objective

on bladder cancer cell growth and endoplasmic reticulum stress -

To investigate the regulatory effects of aloperin

dependent mitochondrial pathway. Methods 253] cells were randomly
divided into control group, experimental — L. group (25.0 pmol + L'
aloperin) , experimental — M group (50.0 wmol. « L' aloperin ),
experimental — H group (100.0 wmol. - L™" aloperin) , 4 — PBA group
[100. 0 pmolL + L~" aloperin +20 pmolL - L~" 4 — phenylbutyric acid

(4 —=PBA) ], si = NC (transfected with si = NC + 100.0 pmol. - L™
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aloperin) , si — CHOP group [ transfected with si — CCAAT — enhancer — binding protein homologous protein ( CHOP)
+100. 0 wmol, - L' aloperin]. Cell proliferation was detected by 5 — ethynyl — 2’ — deoxyuridine ( EdU) assay;
protein expression was detected by Western blot assay; apoptosis was detected by flow cytometry; mitochondrial
membrane potential (MMP) was detected by JC — 1 assay. Results The EdU positive cell rates in control group,
experimental — L. group, experimental — M group and experimental — H group were (37.51 £2.98)% , (29.52 +2.19)%,
(23.10 £2.58)% and (12.94 +2.52)% , respectively; the expression levels of C/EBP homologous protein ( CHOP)
were 0.29 £0.04, 0.53 +0.05, 0.71 +£0.08, 0.90 = 0. 12, respectively. The apoptosis rates in control group,
experimental — H group and 4 — PBA group were (4.79 +0.62)% , (23.01 £2.03)% and (13.75+£1.14)%
respectively. The expressions of CHOP protein in control group, experimental — H, si — NC and si — CHOP groups were
0.30 £0.03, 0.92 £0.08, 0.91 £0. 11 and 0.20 +£0. 02, respectively; the apoptosis rates were (4.39 £0.30) % ,
(22.11 £1.82)% , (22.65 £2.40)% and (15.32 £1.19) % , respectively; mitochondrial cytochrome C ( Cyto — C)
protein levels were 0. 78 +0. 07, 0.43 0. 05, 0.42 +£0. 05 and 0. 65 £0. 06 ; cytoplasmic Cyto — C protein levels were
0.51 £0.06, 0.91 0. 10, 0. 88 +0. 05 and 0. 61 +0. 04; MMP levels were (100.00 +2.79)% , (57.49 +3.34) %,
(54.09 £4.32)% and (69.91 +6.81)% , respectively. The above indexes in the experimental — L, —M, —H groups
were compared with the control group, the above indexes in the 4 — PBA group were compared with the experimental — H
group, and the above indexes in the si — CHOP group were compared with the si — NC group, the differences were
statistically significant (all P < 0.01). Conclusion Aloperin can inhibit the proliferation of 253] cells by
up — regulating the endoplasmic reticulum stress — dependent mitochondrial apoptosis pathway mediated by CHOP.

Key words: aloperin; bladder cancer; endoplasmic reticulum stress; mitochondrial apoptosis; proliferation
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R AAAMNFNACE B RIEH L (x £5,n =10)

Table 1 Comparison of endoplasmic reticulum related protein expression in each group (x £s,n=10)

Group CHOP GRP78 p - PERK/PERK p —elR2a/ell2a ATF4

Control 0.29 +0. 04 0.24 +0. 03 0.31 =0.01 0.36 +0. 03 0.22 +0. 05
Experimental — L 0.53+0.05** " 0.49 +0.05** * 0.44 £0.07 * * * 0.46 £0.06* * * 0.36 £0.05***
Experimental — M 0.71 0. 08 * * *## 0.65 +(. 08 * * **## 0.52£0.04 % * *# 0.59 +(. 05 * * **# 0.49 +(. 04 * * *#i#

Experimental — H 0.90 £0, 12* * *###da 0.95£0, 11 * = *##AL (.86 £(, 07 * * *##AM (. 78 £, 11 * * ¥ 0 6] £, 08 * * *HHEAMA

Control group: Routine culture; Experimental — L group: 25.0 pmoL - L ™" aloperin; Experimental — M group: 50. 0 pmol. + L. =" aloperin; Experimental — H
group: 100. 0 pmolL « L. ™" aloperin; Compared with control group, * * * P <0. 001 ; Compared with experimental — L, group,” P <0.01,"# P <0.001; Com-
pared with experimental — M group,**P <0. 01 ,4**P <0. 001 ; CHOP; CCAAT - enhancer - binding protein homologous protein; GRP78 : Glucose — regulating
protein 78 ;p — PERK: Phosphorylated — protein kinase R — like endoplasmic reticulum kinase; p — elF2a : Phosphorylated — PERK - eukaryotic translation

initiation factor 2a.

K2 AAMMEIA TR RARRE AR LB (v 5)

Table 2 Comparison of apoptosis rate and related proteins in each group (x £s)

Group CHOP Cl - caspase —3 Cl - PARP Apoptosis rate (% )
Control 0.32 +0.03 0.31 +0.03 0.25 +0.04 4.79 +0. 62
Experimental — H 0.89£0.09* "~ 0.88 £0.10* "~ 0.79 £0.06* * * 23.01 £2.03***
4 - PBA 0.63 £0. 04** 0.49 £0. 06** 0.45 £0. 05*# 13.75 £ 1. 14%##

Dose and n refer to table 1;4 — PBA group: 100.0 wmol. + L= aloperin +20 pmoL. - L. =" ER stress inhibitor 4 — phenylbutyric acid (4 — PBA) ; Compared
with control group, * * * P <0. 001 ; Compared with experimental — H group, ™ P <0.001; CHOP;CCAAT — enhancer - binding protein homologous protein
Cl - caspase —3 : Cleaved — Cysteine aspartate proteinase —3; Cl — PARP; Cleaved — polyadenylate diphosphate ribose polymerase.

R3 FAMMEAREA RS LI TR (2 £5,n=10)

Table 3 Comparison of related protein expression and apoptosis in each group (x £s,n=10)

Group CHOP Cl - caspase —3 Cl - PARP Apoptosis rate( % )
Control 0.30 £0.03 0.28 0. 04 0.24 £0.04 4.39 £0.30
Experimental — H 0.92+0.08" " * 0.90 £0.07* " * 0.76 £0.07 " * * 22.11£1.82" " *
si—NC 0.91 £0. 11 0.87 £0. 12 0.78 £0. 10 22.65 £2.40

si — CHOP 0.20 +0. 02%* 0.43 +0. 04** 0.41 +0. 02" 15.32 £ 1. 19%#

Compared with control group, * * * P <0. 001 ; Compared with si — NC group, * P <0. 001.

R4 LA TAE DG P3R5k B LR AR B LA (MMP) ZKF- (Y E A8 (% 5,n = 10)
Table 4 Comparison of endoplasmic reticulum related protein expression and mitochondrial membrane potential(MMP) level in each group

(x+s,n=10)

Group Cytosol — Cyto — C Mito — Cyto — C Bax Bel -2 MMP( % )
Control 0.51 0. 06 0.78 £0.07 0.26 +0. 03 0.77 0. 05 100. 00 +2.79
Experimental — H 0.91£0.10* ** 0.43£0.05*** 0.86 £0.06* * * 0.33£0.03*** 57.49 +3.34* " *
si - NC 0. 88 0. 05 0.42 +0.05 0.89 0. 11 0.32 0. 04 54,09 +4.32

si — CHOP 0.61 £0. 04" 0. 65 £0. 06** 0.51 £0. 08*# 0.55 £0. 07*# 69.91 +6. 81"

si = NC group; Transfected with si = NC +100. 0 pmoL « L.=" aloperin; si — CHOP group: Transfected with si — CCAAT — enhancer — binding protein homolo-
gous protein (CHOP) +100.0 wmol. - L.=" aloperin; Compared with control group, * * * P <0. 001 ; Compared with si — NC group,” P <0.001; Cyto - C:
Cytochrome C;BCL -2 :B - cell lymphoma -2 ; Bax:Bcl -2 associated X protein.

TV B R 2R 35 1 2 T i, Zeki & Cyto — € Bel -2 (¥ P<0.001), 0554,

AT R ik & MMP 34 5 2 (%A% (35 P <0.001) ;

si -~ CHOPZLJfi i Cyto — C Bax 2K [ Af %} & 1% 7K - 4 Wi

L si — NC 413 i 2 BEAK (3 P < 0.001) ; 2 ki {k

Cyto — CBel =2 ZE FIAHXT K P K MMP ¥ & 25 T} 5 TR TR A R LR R AE R L 5
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