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Effect of inhibition of potassium ions on the proliferation

and migration of U-251 cells
Guo Ling,Zhu Shujuan,Chen Qing,Yang Qinghua,Sheng Huajun
(Teaching and Research Section of Human Anatomy,College of Basic Medcine ,Chongqing Medical University)

[ Abstract JObjective: To investigate the effect of inhibition of potassium ions on the proliferation and migration of U—-251 cells.
Methods :U-251 cells were treated by concentrations of Glib in 12.5 pumol/L to 1 600 pumol/L; the rates of inhibition cells proliferation
and screen of conceniration were measured by CCK-8 kit;the changes of cells of experimental groups(cells treatment with Glib by
100 pmol/L,300 pmol/L and 500 pwmol/L) and control group(without Glib) migration and invasion were monitored by wound healing
assay and Transwell method. Results : CCK8 assay showed the inhibition of U-251 cell proliferation by Glib range from 100 pmol/L to
800 wmol/L and inhibition of U-251 cell proliferation by Glib in a dose~dependent manner,and the median inhibition concentration
(ICs) of 48 h was 400 wmol/L(F=150.30,P=0.000). Wound healing assay revealed that the width of experimental groups were bigger
than that of the control group at 24 h and 48 h and mobility width rates were negatively correlated with drug concentration(F=130.60,
P=0.000). Transwell results showed that the drug inhibition of cell migration ability was consistent with the wound healing results in
that the pumber of migrating cells in the experimental group was significantly fewer than those of the control group(#=86.68,P=0.000).
Moreover, Transwell method showed that invasion ability of treatment with glib decreased compared with the control group(F=55.30,
P=0.000) , suggesting that the inhibition rates of migration and invasion were dose—dependent. Conclusion : Glib plays an inhibiting
role for the proliferation and migration of U-251 cells.
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1.1 ##

L11 MRESHEY U-251 Ak HE B 1BS IRER
Fls , Glib (41)¥ >95%) I F Sigma AR, BT _HETW
(dimethy) sulfoxide, DMSO)FREEHR B 2x10° pmol/L,0.22 pm
HBUERRTE, -20 CHEAF, {1 FHET ] DMEM En g,

112 RAS58$4 DMEM 8553 A HHER -
A WEME (HyClone 23 7] ) ; CCK-8 ( H AR AL2E B 5E AT )
Transwell /N (Coster A F] ),

12 Fi#&

1.2.1 #MEREsE  U-251 gRMINAR 10% 475 # DMEM
RFHEE TS, A 37C.5% CO, MR 55748
SR, 2~3 d B, BUH B K B SR A T 5259

122 CCK-8 IEMEA ST A IIHIZR  BUS HA: K1

U-251 4iff, TR MR Z 5x10° /L, LLEFL 100 pL f
96 FLHLP, 1R I X A ARk B Sc e s 4
EEH  HENGEE S AR B Glib(12.5.,25,50,100,200,
400,600,800,1 600 wmol/L), 53 HI3EFE 48 h, &FLIIA 10 pL
CCK-8,3 h [ETEB KN 450 wm (9 BEAR A o I by 1% S B8
(absorbance, A)fH , LI E & 3 K, 1155 40 M 58 5 1 ) 2R =
(0 BRZH -S540 )/ (R B2 - 25 F12H )< 100% .,
1.2.3 REATA TR ER  H maker B7E 6 FLRT G
RIBER, BFLRI 5 & BUEFE N 2x10° ML # U-251 201
JBA 6 FLAL PN ; W BE JR AR [E] ¥R BE Glib (100,300,500 pmol/
L)YYEF 48 h, FIBTZEXT BL0 (RN Glib) ;48 h JG Mk b
FHAREHTYHEABELRIE;0.01 mol/L PBS 24275 VR4
Hi 3 ¥R, BRI T AO4RME  in A R IE RS 573 B 37°C.5%
CO, MR AN S IAE Th G 3R, 32 0,24 48 h BURE AR, K
WEE 3K, ITEHREB I L R=(&F4 0 h 4HEH RIRE
T B 45 4 7 B T 400 R [ R B B ) /%4 O h Ml RYR
FEEx100%,
1.24  Transwell G AREBRATBEL OI. H&
254 (100,300,500 pmol/L)4bBEsT 48 h A1 B iR, [RIA
WEXT A (R Glib) , PR 4HMEECH 2.5%x10° ~/mL, 1A
200 pL T/ANE LR, FEMA 600 pL-&H 10%M4 iEm
Wi ,37 CHBH 24 h,4%ZRF B EIREE 30 min,0.01
mol/L PBS {58k 3 1K, 19%45 =R YL, 30 min 5 RIS HE
HEAHSE R %, TH 0.01 mol/L PBS ¥k 3 KT BMET
WIS, OFRFE . FE M TE KA B 5 & DMEM # &
Matrixgel 2R BAWE K 2 mg/mL, 7E/NE HEHNA 100 pL
FRE AR, F 37 CHEE I ; #4254 (100,300,500
pwmol/L) ZbFH it 48 h B4R ML B P2, [ i B X IR 4H (SR
Glib) , A% 40 a3 A 2.5%10° I~/mL, I AZNE H B 200 pL,
TEMA 600 uL &F 10%4 M7 K REFRE 37 CHE
24 h,4%% 5 F B Z 1B & F 30 min,0.01 mol/L. PBS ¥ ¥ 3
W, 1%45 SRR A 30 min J5 IS EBE S RNERE,
FEA 0.01 mol/L PBS ¥t 3 IR T B TWEITE,
13 %itgam

B8 BB IR A SPSS 19.0 B4 T ER 0T, L8
BARHILUISE « REE (2 5 ) B ; RABE R FE5T,
PIPIAE LR A LSD-¢ HEA T, B R IR AES
WELIR I 2087 B KAE =0.05,

2 & B

2.1 CCK-8 4@ Glib # U-251 #5%h

A 548 A 12.5.25.50,100.,200.,400.800.1 600 pmol/L
Glib ¥k, 5 U-251 4BMfutkis% 48 h /5,45 R BR Glib XU~
251 4n e 58 ELA S VE T 5 H 48 h 9 IC J2& 400 pwmol/L
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Fig.1 Relation of cell proliferation inhibition with concentration

(n=3,x+s)

2.2 XVJR A fn LR AR L
S 5HdE R 100,300,500 wmol/L Glib #J¥ 55 U-251 4y
SERRFE 24 b K 48 b, T BRAL AN R S A ) 2 AR i AT
%‘f‘w‘ JI EE AT /J\'F%%?H,EWJ‘{&JELM XA R
i, 2 IR AT GLib e J3E 34 15, 4N M0 3 A% 18 70 38 i BRAIK (F=
130.60, P=0.000) (% 1 K 2),

Oh FHe

24 h

48 h

X AR 2 100 wmol/L 4

300 wmol/L. 4

500 pmol/L. 4

F1 AERE Glib 3t U-251 TR EERIRM (n=3,x <5 )
Tab.1 Effect of different Glib on width of cell migration

(n=3,xxs)
SR 24 h 48 h
Xf R ZH 31.75 £ 2.75° 49.87 +7.28
100 wmol/L 25.27 + 1.89" 25.27 + 1.89"
300 wmol/L 14.35 + 4.36™ 8.59 =+ 2.04™
500 wmol/L 12.29 + 2.82" 6.88 +2.25"

i F g=96.843, P 13=0.000; F 1114=1.394 , P 1y=0.255; F ;,,=14.573,
P =0.000;a FR A EF R 2T 4L 2Z IS0 T4 AL, P<0.055b #60R
HIFEEHE] 100 wmol /L #¢ FE 4 5 300 wmol /L #6321 L4, P<0.05;
¢ R ] 100 wmol/L ¥ £ 4H 55 500 pmol/L #é 4L L4, P<
0.01;d /R AR B R] 300 wmol/L ¥ 5 2H 55 500 wmol/L. ¥ i 20 11
5 ,P >0.05

2.3 Transwell 46 M) 28 f6 3 45 Foi2 £ MO
J}%'J{;ﬁm 100,300,500 wmol/L Glib #¢HE | 5 U-251 41
RS FE 48 h J5 , Transwell ¥ 7% %t B 2H 1T 55 41 Jf0 B & %5
?x%ﬂﬂ Tl N €5 R R TN SR SEAIL Y/ (S M ) |1 1)
LRSI P, 245 S0 21 5 6 BREAT e i H# 8 L (P<0.05)
(K 2,18 3), % )W AL A 22 1) A5 GE i1 2 L (P A N
0.000,0.000.,0.000) ; Transwell & 75 % IR R E/NE T2
AL AR 1 2 TS0 B PR R R Bl 25 vk
FERREIN , S04 2% 10 B B0 | 45 S50 21 15 % IR A 2 [l Ay
Fite B L (P<0.05) (£ 2.8 4),100 pmol/L 5 300 pmol/L.
100 wmol/L 55 500 pmol/L. & 300 pmol/L. 5 500 pmol/[ Z [
A2 (P51 0.015.,0.001 ,0.009) , Seugs gk
W, B Glib Mk s e  Jmfl U-251 SRR iz 28
BB

0.6 )
2 E824n

BB 48h

be be

MRS ITR S % (% )

Xt HEZH 100 300 500

FE AN AR E (wmol/LL)

2 F 53=96.843, P 4=0.000; F 411y=1.394 , P 441y=0.255; F ;2,,=14.573 P ;:,=0.000; a F&/5 A[alista] &[540 2 8] e 3125 AR, P<0.05 3 b #6755 A ] i
1] 100 wmol/L #¢ JEZHL 15 300 wmol/L W BEL HEAL , P<0.05 ;¢ Fn M RIHE] 100 wmol/L #eJEZH 15 500 wmol/L ¥ BEZH LE 4K, P<0.01 ;d /R A [t

1] 300 wmol/L #EEE2H 15 500 wmol/L e BELH LLES , P >0.05

B2 XRZEET Glib ST RAIRN ( n=3,x +5 )
Fig.2 Inhibition of migration by Glib treatment using Wound healing assay ( n=3,x +s )
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£R2 AFERE Glib %t U-251 AT RINEZH RN
(n=3,x+s)

Tab.2 Effect of different Glib on cell migration and invasive

(n=3,x +5)

il TR AN R (A) fRBAME (A

X HEZH 122.33 + 13.01 115.00 + 10.58

100 wmol/L 85.33 +4.51 87.33 +8.74

300 wmol/L 67.33 £4.73 58.00 + 8.89

500 wmol/L 26.33 +3.06 31.00 + 4.36
P 86.280 55.300

PAH 0.000 0.000

100 pmol/L 41
T
Wik

300 wmol/L £

150 =
100 abo 8500
< ; [msoo
= abd
= s —
e B
= 50 e
" acd
m ¥ W l.
.I.I .I
0 - =
100 300 500
& SUA R E (mol/L)
T ia RN IR X BAH Z M 48312 LA, P<0.05;b 7R 100

pmol/L ¥ BEAT 55 300 pmol/L e BELH HEAR , P<0.05 ;¢ 7R 100 pmol/L.
HREZH Y 500 pmol/L e BE4H HL %8, P<0.01;d 7% 300 pumol/L ¥ B
2045 500 pmol/L ¥ BE 2 L4, P<0.01

& 3 Transwell ;%27 Glib XARITEBL IR ( n=3,x +5 )
Fig.3 Inhibition of migration by Glib treatment using Transwell

(n=3,x+s)

i B2 100 pmol/L 4

300 pmol/L £ 500 pmol/L 41

150 -
B w i
B3 100
1004 = £
& o 500
b abd
: =
Eﬁ 50 ) il('(l
o
= T T
0 %of I 2H 100 300 500
9 AR L (wmol/1.)
T ra RN A5 S A G % B 2 M1 GE 3|25 HL A, P<0.05 ;b 26758 100

pmol/L HEFELH Y5 300 wmol/L MR HLEKR , P<0.05 ;¢ #6715 100 pmol/L
HIEH Y 500 pmol/L W& EE 4 HLEL , P<0.01;5d #6718 300 pumol/L ¥ i
2155 500 pmol/L VR EZH LA, P<0.01

B4 Transwell 3% %R Glib X4AAE AN ( n=3,x +5 )
Fig.4 Inhibition of invasion by Glib treatment using Transwell

(n=3,x+s)
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B Glib w] F0 I T UST 4 i 0 B 1 NIt , 52
21 SR , I 40 M B L I AR SRR RE Glib
WAL R0 Glib sl P U-251 4 251
ik B LG R BB BRI, NI RS R A
J7 255 b —E A S sk B . AR I, Glib g
A U-251 40 At A8 , O HLZE AT on e
FEIPN, Glib 417 U=251 4 354 4 A1 A% HAT v B
o TR AR
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ARFTEA B S FEER TEREEA, BT
P B AT 2R YRR HERES
TFTHEEEATEEEHL, TR 4NMFE - BE
[ 1B YEHEIE (voltage—gated potassium channels,Kv)
E53 15 B4 38 18 (calcium—activated potassium chan—
nels,KCa) , PN [6] B i Y 51 i i& (inwardly rectifying
potassium channels, Kir) , LA K XX fL 35 2 38 1 (two—
pore—domain potassium channels, K2P)® {7 PHE
W R R A, |
AR, 9 B BB T B B B T A K KT
WP ERENERIRE S, SRR, ANEH
HETREERRBNRERBEIBRTHEEAS
B A 6, BATRT e o B A R | 40 R AR AR
1k AR SRS MEN pH X287 S 54
R e IR AR T, Q4 A R EHES
RS A HE S R B R E I
AR — N E B AT Y, KRBT
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WAE 3V ST B E T G RIS 4 e 24253
24, SRR E BRI I R 4R 2503 R 44 07
R RIE R R A ISR G M, ke
/NERER T4 v BK 8 E (B KEIE WA — K,
T KCal.13@3&)7E M 11 G1 i+ 4316 BR 72 S
1 G2 BARIEERY, BB+ (Ba®) FI RHAF Kird.1 58 1E
FH ARPHATTE G2/M HA09, PR LI 45 R
7, Kird. 1 ZERJTBA] 2 E M U-251 405 A HA
G2 #A AR A A K AT W AE S #H, 4-EAEnkie 2l
¥y 2C88 Mkl hERG1 38 i Fl hERG1b 1 i H K 4H
FUESAARIZE GO/G1 o1, ZUPMEERFE T LN-229
1 U-87 a2 LE R, ISR 5 BB 7E GO/Gl
HAU2; Ru B350 4o 2 B UST MM HEfuh K3 15 FH IR
37 48 h J5 , EMUE 4 HTE GO/G1 HHIBA B4R, 1T S
20 L ) BT, AT I SR T R
G1/S BiFei 8, S um JH RIS FES, B FTE K A7, 4
EFEE AR AT RERESSS
TS, g S T, OWBETRIES)
AR AR, TR BN, M SR
8 SH-SYSY 4iffirf G1/s Hitrpa by &4, B
LB SR F I g na X, /0 BIKE 4
A, A GO %8 M BRI A BEE SRk, DNAK

BT EREE B AL, Higashimori ZF19% B2 5
R4 MU & D54-MG 7 Kird.1 B Rk B R IH4

CBRAL, B G2/M BB BE S GO/GT T,

TREA A A, OB E F# B LR IEIE Caf5
S KCa3.l il XT4EME A5 T (Ca>) R BE B
B, B Ca* i A MM, BN 5L KCa3.1 BBHEA K
BFH, B SR B EL R IR B 1 s Ca?ii8 A, #ETTT
BTE CLC-3 1 KCa3.1 3BIE , JE G TRE 40 it 1 1%
HEMRAEEA, S 58, @ FEE T
BTFRMARNESERE, £ AR P RSB
A T 4 B AR AR R A BOAR W5 R 4R BT R A
WS, BRI, M E S E T R R s = (A
BEARESEARNMEEERT ZESRE, ER
FOBERRE BRI 4 B 30 T T R R A R T AR
Rt e RiEE EEIER™,

Glib FI &P M R B @t LR —&BIL
%1122 5 R MR ST T B A Rt — 5
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el - e A R A A K PER , S48
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