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Impacts of Atractylonin on Proliferation, Apoptosis and Vasculogenic Mimicry
of Bladder Cancer Cells by Regulating RhoA/ROCK1 Signal Pathway
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Abstract The aim of this study was to investigate the impacts of ATR (atractylonin) on the proliferation,
apoptosis and VM (vasculogenic mimicry) of BC (bladder cancer) cells by regulating the RhoA (Ras homologous
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gene family member A)/ROCK1 (Rho kinase 1) signaling pathway. CCK-8 method was used to detect the effect
of different concentrations (0, 10, 20, 40, 80, 160 mg/L) of ATR on the proliferation rate of T24 cells to screen for
ATR intervention concentrations. On this basis, T24 cells were separated into NC group (normal culture), L-ATR
group (20 mg/L ATR), M-ATR group (40 mg/L ATR), H-ATR group (80 mg/L ATR), and H-ATR+Ang II group
(80 mg/L ATR+100 nmol/L RhoA/ROCKI1 pathway activator angiotensin Ang II). MTT detection and Edu assay
were applied to measure T24 cell proliferation. Flow cytometry and TUNEL assay were applied to determine T24
cell apoptosis. Matrigel matrix gel method was applied to measure angiogenesis in T24 cells. Phalloidin stain-
ing method was used to observe the cytoskeleton of T24. Western blot was applied to determine the expression
of RhoA/ROCK1 pathway proteins. With the increase of ATR concentration, the proliferation rate of T24 cells
decreased in a dose-dependent manner (P<0.05), and the ATR concentration was selected as 20 mg/L, 40 mg/L,
80 mg/L for follow-up studies. Compared with the NC group, the D5, value, Edu positive cell rate, and lumen num-
ber of T24 cells in the L-ATR group, M-ATR group, and H-ATR group were greatly reduced, while the apoptosis
rate and fluorescence intensity of F-actin were greatly increased, showing a dose-dependent change in ATR (P<0.05).
Compared with the H-ATR group, the Daso value, Edu positive cell rate, and lumen number of T24 cells in the H-
ATR+Ang II group were greatly increased, while the apoptosis rate and fluorescence intensity of F-actin were
greatly reduced (P<0.05). Compared with the NC group, the expression of RhoA and ROCK1 proteins in T24 cells
in the L-ATR group, M-ATR group, and H-ATR group were greatly reduced, and showed a dose-dependent change
in ATR (P<0.05). Compared with the H-ATR group, the expression of RhoA and ROCK1 proteins in T24 cells in
the H-ATR+Ang II group was greatly increased (P<0.05). ATR may inhibit proliferation of T24 cells, affect VM
formation, and induce cell apoptosis by inhibiting the activation of the RhoA/ROCKI1 signaling pathway.
Keywords atractylodin; bladder cancer; Ras homologous gene family member A/Rho kinase 1; prolifera-

tion; apoptosis; vasculogenic mimicry
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“P<0.05, 50 mg/L ATRXfLt; *P<0.05, 510 mg/L ATRX}EL; "P<0.05, 520 mg/L ATRXT Lb; 4P<0.05, 540 mg/L ATRXT Lk; $P<0.05, 580 mg/L
ATRATLE

"P<0.05 compared with 0 mg/L ATR group; *P<0.05 compared with 10 mg/L ATR group; "P<0.05 compared with 20 mg/L ATR group; “P<0.05 com-
pared with 40 mg/L ATR group; *P<0.05 compared with 80 mg/L ATR group.
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Fig.1 Effect of ATR on T24 cell proliferation at different concentrations
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A: NCH1; B: L-ATR#; C: M-ATR4; D: H-ATR#; E: H-ATR+Ang 1141,
A: NC group; B: L-ATR group; C: M-ATR group; D: H-ATR group; E: H-ATR+Ang II group.
B2 EduSciuteiT2428 8R!
Fig.2 T24 cell proliferation was detected by Edu assay

1 ATRXI T2440R185E H S0
Table 1 Effects of ATR on T24 cell proliferation

il Dis EdulH L4 2%/%
Group Edu positive cell rate /%
NC group 0.87+0.12 39.48+3.31

L-ATR group 0.70+0.10* 31.52+2.82%

M-ATR group 0.58+0.07*" 22.96+2.13*"

H-ATR group 0.42+0.06*" 14.58+1.59*
H-ATR+Ang II group 0.76+0.11¢ 35.42+3.11¢

#P<0.05, 5NCARILE; "P<0.05, HL-ATRAHAXFLL; “P<0.05, 5M-ATRZA XS LL; ©P<0.05, 5 H-ATRALXS LL.
*P<(.05 compared with NC group; “P<0.05 compared with L-ATR group; “P<0.05 compared with M-ATR group; “P<0.05 compared with H-ATR group.
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A: NC#; B: L-ATRZ; C: M-ATR#H; D: H-ATRZH; E: H-ATR+Ang 114,
A: NC group; B: L-ATR group; C: M-ATR group; D: H-ATR group; E: H-ATR+Ang II group.
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Fig.3 Apoptosis of T24 cells was determined by flow cytometry
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A: NCH; B: L-ATR#; C: M-ATR#; D: H-ATR#1; E: H-ATR+Ang 114,
A: NC group; B: L-ATR group; C: M-ATR group; D: H-ATR group; E: H-ATR+Ang II group.
4 TUNELSZINE T244M0RT
Fig.4 Apoptosis of T24 cells was determined by TUNEL assay

R2 ATRMT2440RR T HIF/IT
Table 2 Effects of ATR on apoptosis of T24 cells

e TTI3% TR0 %

Group Apoptosis rate /% Apoptosis index /%

NC group 6.11+0.42 5.82+0.41

L-ATR group 17.03+£2.42%* 19.2242.16*

M-ATR group 33.24+2.79% 32.38+2.59%*

H-ATR group 46.53+3.55%" 45.1943.37*%
20.59+3.23@ 23.96+2.54¢

H-ATR+Ang II group
*P<0.05, 5NCALX}LL; “P<0.05, SL-ATRALX} LL; “P<0.05, 5M-ATRZLX}LL; ©P<0.05, 5H-ATRZLX L.
*P<0.05 compared with NC group; “P<0.05 compared with L-ATR group; “P<0.05 compared with M-ATR group; “P<0.05 compared with H-ATR

group.

2.4 ATRXIT244RBEVMAZ AR 2200
ENCHXIEL, L-ATR4.. M-ATR#41. H-ATR
2H T2 A0 M5 s T B B 450 52 ATR 77 B2 4 5t 1k PR A

B KA T (P<0.05); 5 H-ATRZLN L, H-
ATR+Ang ITZH T24 40 M8 T3 J2 0 1 45 205 B AIK
(P<0.05). W3, El4f15k2.
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A: NCH; B: L-ATR#; C: M-ATR#; D: H-ATR#; E: H-ATR+Ang 14 .

A: NC group; B: L-ATR group; C: M-ATR group; D: H-ATR group; E: H-ATR+Ang II group.
El5S MatrigelZ FUEUENET24 M E NI E
Fig.5 The lumen number of T24 cells was measured by Matrigel matrix gel method

3 ATRUT244HpE R H =R
Table 3 Effects of ATR on the number of lumen in T24 cells

415 IR

Group Number of lumen /pcs
NC group 36.25+3.68

L-ATR group 25.83+2.76*

M-ATR group 14.35+1.52%"

H-ATR group 7.27+0.83 %"

H-ATR+Ang II group

22.13+2.34¢

*P<0.05, SNCHRTLL; “P<0.05, 5L-ATRAXFLL; “P<0.05, 5M-ATRZL XS LL; ©P<0.05, SH-ATRZAX LL.
*P<0.05 compared with NC group; *P<0.05 compared with L-ATR group; “P<0.05 compared with M-ATR group; “P<0.05 compared with H-ATR

group.
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10 um

10 um

A: NCH; B: L-ATR41; C: M-ATR41; D: H-ATR4H; E: H-ATR+Ang 1141 .

(D) (E)

10 um 10 um 10 um

A: NC group; B: L-ATR group; C: M-ATR group; D: H-ATR group; E: H-ATR+Ang II group.
Elo REIRFAFENZET244H0E RRGER
Fig.6 The cytoskeleton damage of T24 was determined by phalloidin staining
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Y1 T2441 8 RhoA. ROCK 1 H R IE KT FE(K,
H BB (P<0.05); 5 H-ATRZLXS H, H-
ATR+Ang IIZHT2441fiRhoA. ROCK 1% KA K
FHTHRE(P<0.05). 7. %5,

3 g

BC /& A BK 3 JL KW WG , 2R
NMIBCHIMIBC, NMIBC &) R T2 52 5 i )2,
21 5BCHI75%, MIBCH Mg 40 i (=2 A0S IEAILZ, 29
N BCI) 20%~30%""121, NMIBC & & & F 1697 7
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R4 ATRXIT2440 8 & S5 45 RO R0
Table 4 Effects of ATR on T24 cytoskeleton damage

iRl W & F 9

Group F-actin fluorescence intensity
NC group 26.14+2.18

L-ATR group 37.27+3.25%

M-ATR group 46.39+3.73%

H-ATR group 56.29+4.89%

H-ATR+Ang II group

25.39+2.05¢

*P<0.05, 5NCALXTLL; *P<0.05, SL-ATRAAXT LL; “P<0.05, 5M-ATRZLXT L ; ©P<0.05, 5H-ATRZALXT L
*P<0.05 compared with NC group; “P<0.05 compared with L-ATR group; “P<0.05 compared with M-ATR group; “P<0.05 compared with H-ATR

group.

A B

RhoA

ROCK1

B-actin

©

D) (E)

A:NCH; B: L-ATR#1; C: M-ATRZ; D: H-ATR#1; E: H-ATR+Ang 1141,

A: NC group; B: L-ATR group; C: M-ATR group; D: H-ATR group; E: H-ATR+Ang II group.
[El7 Western bloti U T2440ARhoA. ROCKIEHRIETE)
Fig.7 Western blot analysis of RhoA and ROCKI1 protein expression in T24 cells

£S5 ATRXIT2440HRhoA/ROCK1iE 5% 8 A RIARIFZ M
Table S Effects of ATR on the expression of RhoA/ROCK1 pathway proteins in T24 cells

4o

B RhoA ROCK1
Group

NC group 1.05+0.13 0.97+0.12
L-ATR group 0.82+0.11%* 0.75+0.10*
M-ATR group 0.60+0.09** 0.58+0.08**
H-ATR group 0.34+0.06%" 0.27+0.05%"
H-ATR+Ang II group 0.71+0.09¢ 0.68+0.09¢

*P<0.05, 5NCZLXS EL; *P<0.05, HL-ATRALIXT LE; “P<0.05, 5M-ATRALXT LL; ©P<0.05, 5H-ATRZALX L.
*P<(.05 compared with NC group; “P<0.05 compared with L-ATR group; “P<0.05 compared with M-ATR group; “P<0.05 compared with H-ATR

group.
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