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Effect of Lidocaine on Apoptosis, Migration and Invasion of Bladder Cancer Cell T24 by Up-
Regulating MDC1-AS*

DING Zhigang( Dept. of Anesthesiology, Beijing Shijitan Hospital, Capital Medical University, Beijing
100038, China)

ABSTRACT OBJECTIVE: To probe into the effect of lidocaine on apoptosis, migration and invasion of bladder
cancer cell T24 by up-regulating MDC1-AS and its mechanism. METHODS: Flow cytometry and Transwell experiment
were used to analyze the effect of lidocaine (1.25, 2.5 and 5 mg/ml) on apoptosis, migration and invasion of T24
cells. Normal cultured T24 cells were took as the control group. Real-Time quantitative polymerase chain reaction was
used to analyze the expression level of mediator of DNA damage checkpoint protein 1 antisense RNA ( MDC1-AS).
The effects of over-expression of MDC1-AS on apoptosis, migration and invasion of T24 cells were analyzed. MDC1-AS
over-expression plasmid (pcDNA-MDCI1-AS) and its control (pcDNA), MDCI1-AS small interfering RNA (si-MDCI1-
AS) and its control (si-NC) were transfected into T24 cells; T24 cells transfected with si-NC and si-MDC1-AS were
incubated with the culture medium containing 5 mg/ml lidocaine for 2 h, which were recorded as lidocaine 5 mg/ml+
si-NC group and lidocaine 5 mg/ml+si-MDC1-AS group. RESULTS: Compared with the control group, the apoptosis
rate of T24 cells and the expression of Bax protein increased significantly, the expression of Bcl-2 protein decreased
significantly, the number of migration and invasion cells decreased significantly, and the expression of MDC1-AS
increased significantly after treatment with 2.5 and 5 mg/ml lidocaine, with statistically significant difference (P <
0.05). Compared with the pcDNA group, the expression of MDC1-AS in T24 cells of the pcDNA-MDC1-AS group
increased significantly, the apoptosis rate and the expression of Bax protein increased significantly, the number of
migration and invasion cells and the expression of Bcl-2 protein decreased significantly, the differences were
statistically significant (P<0.05). Compared with the lidocaine 5 mg/ml+si-NC group, the expression of MDC1-As in
T24 cells decreased significantly in the lidocaine 5 mg/ml+si-MDC1-AS group, the apoptosis rate and the expression of

Bax protein decreased significantly, while the number of migration and invasion cells and the expression of Bel-2
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protein increased significantly, the differences were statistically significant ( P<0.05). CONCLUSIONS: Lidocaine

inhibits the migration and invasion of bladder cancer cell T24 and promotes cell apoptosis by up-regulating the

expression of MDC1-AS.
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*1 FEEEFS T4 ATRMBEAREHEZM
Tab 1 Apoptosis of T24 induced by lidocaine and its
effect on protein expression

415 T-%/% Bax Bel-2
pOpiE 8.7320.32 0. 140,01 0. 64£0. 05
FIZFH 1.25 mg/ml 41 8.75:0. 42 0. 1520. 01 0.65+0. 05
FZFH 2.5 my/ml 4 17.1820.68 * * 0.35£0.02** 0.4240.03 " *
FZFH 5 mg/ml 4 25.3620.74 **¢ 0.63£0.04*  0,25£0.02 "
F 591,115 21.713 70.222
P 0. 000 0.000 0. 000

Y XA, * P<0.05; 5 ZF N 125 my/ml 4111, P<0.05; 5 R LI

2.5 mg/ml 44 1L, “P<0. 05
Note: vs. the control group, *P<0.05; vs. the lidocaine 1. 25 mg/ml group, *P<0.05; vs.
the lidocaine 2.5 mg/ml group, “P<0. 05

1 MEFEFS T24 ATEXEAREHFNE

Fig 1 Apoptosis of T24 induced by lidocaine and its effect on protein expression

3.2 FEFEX T24 TBEENZM

R, 2. 5.5 mg/ml B9 £ R T HUS T24 411
LA M2 AN s, 22 e A e it 3 L (P<0.05) 5
ARG A Z2 R P 2H T24 40 R Fl iR 22 40 MUK LL A, 22 57 4
AL AR (P<0.05) , WK 2 & 2,

R2 T24 MATEBIEREME (xes, 1 ,n=3)
Tab 2 Number of T24 cell migration and invasion
(xxs, cells, n=3)

45 pis i 2210 % REHmE
xR 189. 003, 74 129. 67+2.49
HZFA 1.25 mg/ml 41 188.33£3.40 128.33+2. 05

FZEM 2.5 mg/ml 4 155.33£2.49 %% 100.00+2. 16 * #

FIZ KA S mg/ml 4] 91.33£2.05 * "¢ 73.67£1.70 * ™
F 702. 849 472.550
P 0.000 0. 000

TEAIRALAR L, © P<0.05; SR ZF 1 1.25 me/ml 4R 1, *P<0.05; 57 %
2.5 mg/ml 41AR 1L, “P<0. 05

Note: vs. the control group, * P<0.05; vs. the lidocaine 1. 25 mg/ml group, *P<0.05; vs.
the lidocaine 2.5 mg/ml group, P<0. 05
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*x3 FEEE{E#H MDC1-AS HRIA (x+s,n=3)
Tab 3 Promotion of expression of MDC1-AS by lidocaine

(xxs, n=3)
415 MDCI-AS
XERAL 0.97 £0.04
F%ZFN 1.25 mg/ml 41 0.96 +0.03
HZRA 2.5 mg/ml 4 1.53£0.05**
FIZ R 5 mg/ml 41 2.47 £0.08 * *
F 530.904
p 0.000
FEAIRALA B, P<0.05; 5 2RI 1.25 my/ml 41K 1, *P<0.05; 5H %K K

2.5 mg/ml 4AR 1L, “P<0. 05
Note: vs. the control group,  P<0.05; vs. the lidocaine 1.25 mg/ml group, *P<0.05; vs.

the lidocaine 2.5 mg/ml group, $P<0. 05
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FHEX(P<0.05),WL5 4 14 3,
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HHZ KN 5 mg/ml+si-NC 4 H 4, F 2 KM 5 mg/ml+
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Fig 2 Inhibitors of T24 migration and invasion by lidocaine
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Tab 4 Apoptosis, migration and invasion of T24 induced by over-expression of MDC1-AS(x+s, n=3)

] MDCL-AS TR M A 0k T/ % Bax Bel-2
peDNA 4] 0.98£0.04 190. 00£2. 56 130. 00£2. 83 8.72£0.47 0. 1420.01 0. 6420.06
peDNA-MDCI-AS 4] 3.17+0.08" 76.33£2.05 59.00:1. 63" 2.4150.97" 0.79£0.05* 0.17:0.01*
! 42.409 60.031 37.655 3.385 22.079 13.383

P 0.000 0.000 0.000 0.000 0.000 0.000

75 peDNA 1ML, * P<0. 05
Note: vs. the pcDNA group, *P<0.05
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Annexin V-FITC B

A. 13355 MDC1-AS 5 T24 T 19520 5 B. 3 Fe3k MDC1-AS X} T24 iR A9 ; C. 13 F23k MDC1-AS X} T24 {228 1152
A. effect of MDCI-AS overexpression on the apoptosis of T24;B. effect of MDC1-AS overexpression on the migration of T24;
C. effect of MDC1-AS overexpression on the invasion of T24
3 @dRiA MDCI-AS % T24 BT IR MRERNFATEBRIZKZM
Fig 3 Apoptosis, migration and invasion of T24 induced by over-expression of MDC1-AS and its effect on
expression of apoptotic protein
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si-MDC1-AS 21 T24 4y b MDC1-AS &3k & 0 3F FEAIG, 0 M8
T2 Bax AR B EFHRIK, TR FBHMEL Bel-2 &

[k T 2 AT L (P<0.05) I 5
@40

x5 T# MDCI-AS B55H 2 FELER T24 BT  EHFEEMIER (x2s,n=3)

Tab 5 Attenuation of role of interference with MDC1-AS on migration, invasion and expression of apoptotic proteins of

T24 cells induced by lidocaine (x+s, n=3)

Hib) MDCI-AS bR 2 1 G el LA/ % Bax Bel-2
Lidocaine 5 mg/ml+si-NC 4{ 2.47+0.08 91.00+2. 16 73.33£1.70 25.42+0.80 0.63+0. 05 0.25+0. 02
Lidocaine 5 mg/ml+si-MDC1-AS 4{ 1.21x0.04" 168.00+3.27 " 115.33+2.49 " 13.03+0.46 * 0.25+0.02 " 0.53+0.04 "
t 24. 400 34.031 24.128 22.917 12.222 10. 844
P 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
75 Lidocaine 5 mg/ml+si-NC ZHAfIL, ™ P<0.05
Note: vs. the lidocaine 5 mg/ml+si-NC group, * P<0.03
\,Y%)
F % £ RS mg/ml+si-NC FZ £ HS5 mg/ml+si-MDC1-AS %0 §G
104 4 -3 3
A 10 &\X@ =
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% | T

A. T4 MDC1-AS 55 F) 2 R AR BRXT T24 ST (5200 ; B. 148 MDC1-AS W85 F] 2R R AR FRXS T24 LA 15200 5
C. T4 MDCI-AS 38557 2K R Ab X T24 {22215
A. interfering with MDC1-AS attenuates the effect of lidocaine treatment on T24 apoptosis;B. interfering with MDC1-AS attenuates the effect of

lidocaine treatment on T24 migration; C. interfering with MDC1-AS attenuates the effect of lidocaine treatment on T24 invasion
B4 Fit MDCI-AS m 57 & FEAEN T24 BT EBNERERATCEARIZNZNG
Fig 4 Attenuation of effect of interference with MDC1-AS on migration, invasion and expression of
apoptotic proteins of T24 cells induced by lidocaine
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IncRNA & —Z& 25 1 4 i 8 /1 A7 BRECER G 19 RNA % 54
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Z1rf MDC1-AS A/ FHE I U 25 T 0, LB 5 4
Jfarfr MDC1-AS s 2 ik#3k , i MDC1-AS 35 n i 25 il i
R 24 0 484 0 R R0 R o WA, MDCL-AS 3of 92 3 i iof
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