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Effect of Lidocaine Regulating RhoA/ROCK Axis

on Biological Behavior of Colorectal Cancer Cells

ZHAO Xin'*, YIN Jian% JIA Tong’

('Department of Anesthesiology, Zhangjiakou Fifth Hospital, Zhangjiakou 075000, China;
*Department of Anesthesiology, Zhangjiakou First Hospital, Zhangjiakou 075000, China,
*Department of Anesthesiology, the First Affiliated Hospital of Hebei North University, Zhangjiakou 075000, China)

Abstract  This study focused on the effects of Lido (lidocaine) on the biological behavior of CRC (colorec-
tal cancer) cells by regulating the RhoA (Ras homologous gene family member A)/ROCK (Rho associated coiled-
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coil forming protein kinase) axis. In this study, human colorectal cancer cells LS513 were treated with 0-1 250 umol/L
lidocaine, and cell viability was detected by CCK-8 method to screen suitable drug concentration. The cells were
grouped into Control group, lidocaine low concentration group (Lido-L group, 500 pmol/L Lido), lidocaine me-
dium concentration group (Lido-M group, 750 umol/L Lido), lidocaine high concentration group (Lido-H group,
1 000 pmol/L Lido) and lidocaine high concentrationtROCK signal pathway activator LPA group (Lido-H+LPA
group, 1 000 umol/L Lido+10 umol/L LPA group). Edu was applied to detect cell proliferation; scratch healing test
and transwell chamber test were applied to detect cell migration and invasion ability, respectively; flow cytometry
was applied to detect cell apoptosis; Western blot was applied to detect the expression of PCNA, Bax, Bcl-2, RhoA,
ROCK 1, E-cadherin, and N-cadherin proteins. In this study, compared with 0 umol/L Lido, the activity of LS513 cells
treated with 500 pmol/L, 750 umol/L, 1 000 pumol/L and 1 250 umol/L Lido obviously decreased (P<0.05), lidocaine
of 500 umol/L, 750 umol/L and 1 000 umol/L was selected for subsequent experiments. Compared with the Con-
trol group, the Edu positive rate, scratch healing rate, cell invasion number, and PCNA, N-cadherin, Bcl-2, RhoA,
and ROCK 1 protein expression of LS513 cells in the Lido-L group, Lido-M group, and Lido-H group decreased
sequentially (P<0.05), the apoptosis rate, E-cadherin and Bax protein expression increased sequentially (P<0.05);
compared with the Lido-H group, the Edu positive rate, scratch healing rate, cell invasion number, and PCNA, N-cadherin,
Bcl-2, RhoA, and ROCK 1 protein expression of LS513 cells in the Lido-H+LPA group obviously increased (P<0.05),
the apoptosis rate, E-cadherin, and Bax protein expression were obviously reduced (P<0.05). Lidocaine may inhibit the
malignant biological behavior of colorectal cancer cells by inhibiting RhoA/ROCK signaling pathway.

Keywords lidocaine; Ras homolog gene family member A/Rho associated coiled-coil forming protein ki-
nase signal pathway; colorectal cancer; malignant biological behavior
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Fig.1 Effects of lidocaine on the viability of LS513 cells
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Table 1 Effects of lidocaine on the viability of LS513 cells
S SN 73/%
Cell activity /%
Groups
24 h 48 h 72 h
0 pmol/L 100.00+0 100.00+0 100.00+0
250 umol/L 96.07+5.94 95.24+6.03 94.05+5.64
500 pmol/L 86.26+5.15° 84.19+5.47° 81.44+5.02°
750 pmol/L 74.58+3.86" 71.62+4.13* 69.58+3.77°
1 000 pmol/L 65.31+£3.41°% 63.74+3.85° 62.03+£3.15%
1250 umol/L 58.06+3.19* 56.38+3.04° 53.82+2.76*
F 104.076 102.523 137.158
P <0.001 <0.001 <0.001

2P<0.0550 pmol/LAL L% . n=6.

*P<0.05 vs 0 pmol/L group. n=6.
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Fig.2 Effect of lidocaine on proliferation of LS513 cells
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A: Control#; B: Lido-L41; C: Lido-M#41; D: Lido-H#1; E: Lido-H+LPAZ .
A: Control group; B: Lido-L group; C: Lido-M group; D: Lido-H group; E: Lido-H+LPA group.
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Fig.3 Effects of lidocaine on proliferation-related protein levels
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A:EduPHTEZE; B: PCNAZE 13RI . *P<0.05 vs Control4l; ®P<0.05 vs Lido-L41; °P<0.05 vs Lido-M41; “P<0.05 vs Lido-H4l. n=6.
A: Edu positive rate; B: PCNA protein expression. *P<0.05 vs Control group; "P<0.05 vs Lido-L group; °P<0.05 vs Lido-M group; “P<0.05 vs Lido-H

group. n=6.
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Fig.4 Effect of lidocaine on proliferation of LS513 cells
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Table 2 Effects of lidocaine on proliferation of LS513 cells

g EdulfI4:3/% PCNAE I RIL R
Groups Edu positive rate /% PCNA protein expression level
Control 52.43+3.01 1.28+0.09
Lido-L 45.28+2.68" 1.09+0.08
Lido-M 31.15+2.42% 0.84+0.06
Lido-H 18.69+1.53%¢ 0.61+0.04
Lido-H+LPA 26.42+1.74¢ 0.82+0.05
A 207.671 94.423
P <0.001 <0.001

1P<0.05 vs Control4l; °P<0.05 vs Lido-L4; °P<0.05 vs Lido-M%; “P<0.05 vs Lido-H41. n=6.
2P<0.05 vs Control group; *P<0.05 vs Lido-L group; °P<0.05 vs Lido-M group; *P<0.05 vs Lido-H group. n=6.
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Fig.S5 Migration ability of LS513 cells detected by scratch test
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Fig.6 Invasion ability of LS513 cells detected by Transwell chamber
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A: U RIIRE A A B 4R 28 %0, *P<0.05 vs Control4H; ®P<0.05 vs Lido-L4H; °P<0.05 vs Lido-M4H; ¢P<0.05 vs Lido-HZH. n=6.
A: cell scratch healing rate; B: cell invasion number. *P<0.05 vs Control group; "P<0.05 vs Lido-L group; “P<0.05 vs Lido-M group; ‘P<0.05 vs Lido-

H group. n=6.
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Fig.7 Effects of lidocaine on migration and invasion abilities of LS513 cells
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Table 3 Effects of lidocaine on migration and invasion abilities of LS513 cells

Iy RIREE /% EREEE
Groups Scratch healing rate /% Cell invasion number
Control 84.27+4.83 174.33+12.04
Lido-L 75.39+3.12° 153.07£10.36°
Lido-M 62.43+2.47% 117.40+9.35%®
Lido-H 49.57+2.02% 68.93+5.14%
Lido-H+LPA 56.08+2.17¢ 83.50+6.04¢
F 125.440 148.858
P <0.001 <0.001

1P<0.05 vs ControlZH; ®P<0.05 vs Lido-L#H; °P<0.05 vs Lido-M%H; “P<0.05 vs Lido-H#4.. n=6.
2P<0.05 vs Control group; *P<0.05 vs Lido-L group; °P<0.05 vs Lido-M group; ‘P<0.05 vs Lido-H group. n=6.
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Fig.8 The effect of licadoine on apoptosis of LS513 cells was detected by flow cytometry
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A: Control4l; B: Lido-L4H; C: Lido-M41; D: Lido-H41; E: Lido-H+LPA# .
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A: Control group; B: Lido-L group; C: Lido-M group; D: Lido-H group; E: Lido-H+LPA group.
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Fig.9 Effect of lidocaine on apoptosis-related protein levels
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Fig.10 Effects of lidocaine on apoptosis rate and apoptosis-related proteins in LS513 cells
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Table 4 Effects of lidocaine on apoptosis rate and apoptosis-related proteins in LS513 cells

il AT 3/% Bax [ RiE & Bel-2fE ARk &

Groups Apoptosis rate /% Bax protein expression level Bcl-2 protein expression level
Control 2.37+0.56 0.14+0.01 1.35+0.09

Lido-L 13.05£1.67° 0.37+0.03* 1.12+0.07°

Lido-M 28.28+2.61% 0.64+0.05® 0.86+0.05®

Lido-H 42.7444.93% 0.92+0.07%* 0.53+0.03"*

Lido-H+LPA 23.18+4.26" 0.76+0.06° 0.67+0.04¢

F 134.109 242.700 184.217

P <0.001 <0.001 <0.001

2P<0.05 vs Control4l; "P<0.05 vs Lido-L4; °P<0.05 vs Lido-M#H; “P<0.05 vs Lido-H4. n=6.
2P<0.05 vs Control group; "P<0.05 vs Lido-L group; °P<0.05 vs Lido-M group; ‘P<0.05 vs Lido-H group. n=6.
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A: Control4; B: Lido-L4H; C: Lido-M#; D: Lido-H#4; E: Lido-H+LPAZH..
A: Control group; B: Lido-L group; C: Lido-M group; D: Lido-H group; E: Lido-H+LPA group.
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Fig.11 Effect of lidocaine on expression of E-cadherin and N-cadherin in LS513 cells
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1P<0.05 vs ControlZH; °P<0.05 vs Lido-L#; °P<0.05 vs Lido-M%H; “P<0.05 vs Lido-H4. n=6.
2P<0.05 vs Control group; *P<0.05 vs Lido-L group; °P<0.05 vs Lido-M group; *P<0.05 vs Lido-H group. n=6.
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Fig.12 Effects of lidocaine on expression of E-cadherin and N-cadherin proteins in LS513 cells
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Table 5 Effects of lidocaine on expression of E-cadherin and N-cadherin proteins in LS513 cells

! E-cadherinf (&1L & N-cadherinig [ £iL &

Groups E-cadherin protein expression level N-cadherin protein expression level
Control 0.63+0.04 1.05+0.07

Lido-L 0.78+0.05" 0.87+0.05*

Lido-M 1.0120.06™ 0.7240.04

Lido-H 1.2540.08" 0.49+0.03%

Lido-H+LPA 1.12+0.06¢ 0.61+0.03¢

F 107.407 133.667

P <0.001 <0.001

1P<0.05 vs Control4; °P<0.05 vs Lido-L4; °P<0.05 vs Lido-M%H; “P<0.05 vs Lido-H4.. n=6.
“P<0.05 vs Control group; "P<0.05 vs Lido-L group; °P<0.05 vs Lido-M group; ‘P<0.05 vs Lido-H group. n=6.
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A: Control4; B: Lido-L#; C: Lido-M#1; D: Lido-HZH; E: Lido-H+LPAZ .
A: Control group; B: Lido-L group; C: Lido-M group; D: Lido-H group; E: Lido-H+LPA group.
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Fig.13 Effect of lidocaine on pathway-related proteins expression in L.S513 cells
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Fig.14 Effects of lidocaine on pathway-related proteins expression in LS513 cells
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Table 6 Effects of lidocaine on the expression of pathway-related proteins in LS513 cells

ROCK 18 k&
ROCK 1 protein expression level

P RhoAH KA

Groups RhoA protein expression level
Control 1.03+0.08

Lido-L 0.86+0.05*

Lido-M 0.64+0.04

Lido-H 0.3740.02%°

Lido-H+LPA 0.51+0.03¢

F 178.907

P <0.001

0.74+0.08
0.56+0.05*
0.37+0.04%
0.14+0.02"
0.23+0.03¢
151.449
<0.001

1P<(.05 vs ControlZH; ®P<0.05 vs Lido-LZH; °P<0.05 vs Lido-M%H; “P<0.05 vs Lido-H4 . n=6.
2P<(.05 vs Control group; "P<0.05 vs Lido-L group; °P<0.05 vs Lido-M group; ‘P<0.05 vs Lido-H group. n=6.
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