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The effects of L-NAME on invasion and metastasis of human colorectal
carcinoma cell line

YU Li-bo, SUN Wen-zhou, DONG Xin-shu, XU Hai-tao
( Department of General Surgery , The Tumor Hospital , Harbin Medical University , Harbin 150040 , China )

Abstract ; Objective  To study the effects of L-NAME on invasion and metastasis of human colorectal
carcinoma cell line ( LS-174T ) and explore its possible mechanism. Methods The LS-174T cells were
co-incubated with L-NAME at various concertrations. Griess technige was used to examine the effect of
L-NAME on excretion of nitric oxide ( NO ) of the cells. The effects of L-NAME on invasion and migration of
LS-174T were evaluated using Transwell chambers attached with polycarbonate filters and reconstituted
basement membrane. Expression of MMP2 mRNA and TIMP2mRNA in LS-174T cells was measured by
RT-PCR. Results (1)L-NAME decreased the excretion of NO of the cells in a dose-dependent manner.
(2) The ability of the L-NAME treated LS-174T cells to invade the reconstituted basement membrane
increased significantly with the concentration and time, at the concentration of 0.2 mmol/L,0.4 mmol/L,
0. 8mmol/L and 1. 0mmol/ L, respectively , after 72 hour, the inhibition rates were 10.29% ,19.62% ,
34.08% and 42.23% ,respetively. ( P <0.05, P <0.01, P <0.01, P <0.01, respectively ) .
(3) L-NAME can also inhibit LS-174T cells migration , and the inhibition rates were 20. 76 % , 24
95% ,39.43% and 46.85% in L-NAME at 0.2 mmol/L,0.4 mmol/L,0. 8mmol/L and 1.0 mmol/
L, respectively( P <0.01). (4)NO concontration was positive related to expression of MMP2 mRNA , and
negative related to expression of TIMP2 mRNA. Conclusions L-NAME has anti-invasive and anti- metastatic
effects on LS-174T cells, and the anti-invasive and anti-metastatic action of L-NAME might be associated
with expression of MMP2 mRNA , TIMP2 mRNA in tumor cells.
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1.1 #F#

N KW 9 40 Ml & LS-174T W [ W /R B BB R
2 R B 5% T 5 L-NAME A1 — B 3 W7 K ( DMSO ) 11
H Sigma /2y ] ; RPMI-1640 % 37 4 | Trizol & 7] & W
B Gibco 22 &l 5 80 A= 4 ML 2R 71 B W E A Y 2
HEY TR 5 - 2 8 M8 N ( RT-
PCR) i 1] & & Invetrogen 24 ®] 7 i, 5| ¥ B b ¥ 4=
LAY TRERA A A B — AR (NO) Mt & W A
A A W) LR 2 A Transwell /N % g { Costar
N H AT R R W A Promega 23 W) 3 matrigel 1 H
Becton Dickinson 73 # .
1.2 MEFRAYLE

LS-174T 4 ffd & MK 37 T H & 10 % K% /N4
My ,100U/ mL 4% 8 %, 100U/ mL % £ % (% RPMI-
1640 ¥ 3R Wk h, ¥5 38 5 37°C, 5% CO, JRAH
JE AR 77 o BOXS B AR K00 A0 i, R B S A S )
M, EHA 1 x10° 400, 20 5 A & L-NAME ¥ J¥ 4
0.2mmol/L,0. 4mmol/L,0. 8mmol/L,1. Ommol/L,
F1 7 DMSO ) RPMI-1640 15 57 % Fil 4b £ 41 fif1 , xF #]
41K 4 L-NAME &b B (9 25 (0 1], R 5 i 47 4 6
o
1.3 ®AmBESEAE
1.3.1  FEBRE R B k4w NO &9 5k HUZ5 ¥ ik
PRty 72h 40 B SR B IE W 100 L, A ) &
Ui B R A, U 40 B R BV W R NO, T i
IR LA B NO ) AR o
1.3.2 mpeiz & 5% 4000 (% 78 5 i K I oK
B 7€ Transwell /N 1 3F 17 0 76/ 2 1Y R ik B2 I8 1%
PVPF i S R TH R B 5 pg PR EE O, £ K
BN RER S pg matrigel , 28 FIR AL B JG HY 720 &
41 K W 9 A0 N B W A Transwell /)N 25 | A % 2 x

10° 4l ffl, 37°C ,5% CO, I AiKE 3% 4h. JHI 40 % #
REEM AN RERZF SRR, FMALEES 4
400 15 2 LB, Gt LB P iR 2 OB E T R
MM EH A E . 4% T X 52 % i 2
JHI 5 2% 1 0 1 2%

T 3 = X A P 1Y 4R 28 A0 R - 45 25 A
Yo 42 28 20 M B/ X BRI iR E A L A x 100 %
1.3.3 mpiz s 5% Rk IE RPN £ A
matrigel , FoR #E4F R 40 i (=R 22 90 50 . % PRI HE 2
Yy xt i JeE At M G2 2l B8 g B AR R SR R = 0 RR A
34 4 R B - 4 2 21T X Al R A/ ke BR AT X A
B x100%
1.3.4 L-NAME 4% 8 )& 1S-174T 2 e ki 2 & %
| -2 (MMP2) o K T & B & & 8 a7 4 A 2
(TIMP2) ¢4 & &2 Kz 4 M5 A Rk E R L-
NAME 5 5% 72h J5 , W 4 40 Ml , 4% BB Trizol 5 B 45 42
BN 5 RNA . B S g B RNA ¥ 5% 5% & A cDNA
HE, B 4 pL ¢DNA H] T PCR 9§73 . MMP2 5| ¥ )7 41 .
e 5l 5 -TCTTCAAGGACCGGTTCATTTG -3, F
W % %1 K 5" -GATGCTTCCAAACTTCACGCTC-3 ", ¥ i
F B 500 bp . TIMP2 51 %) 77 41 . 1l 17 41
5'-ACCTGGATGCCGTCGTGGAC-3"; F i J¥ 5 2k 5'-
TGTGGCAGCACCAGGGCAGC-3 ", # 14 B By K Bif 1 376
bp. B-actin I 5| 9 )% 5] K 5'-TACATGGCTGGGGT-
GTTGAA -3', R Wil ¥ ¥ %)k 5" -AAGAGAGGCATC-
CTCACCCT-3" , ¢ 1 B By K BF 320 bp, P #6729
10 WL, DL 2% Byl W 86 e v Dk, 55 b Bk e & A Uk
ST RGET O E BEAE, THE B 7 Y B -actin
7R E A
1.4 %itFseE

N H] SAS6. 12 S8 i+ 8 43 Bt 55 56 45 2R, i 5 BE
BRI Z 00 F e K. NO MWk B 5 H iy ™ 9
M B-actin P2 Y L EAE HZ M XK. BLP <
0.05 /A geit 2= X,

2 #F R

2.1 FEKE L-NAME xf LS-174T 40 B 4 i
NO Hj % g
MM 2 LW P A4S LS-174T 40 g 43 W NO
ok B Bl L-NAME ¥ B 19 3% in, NO ¥k &2 2 F B
POKWMENAS AL BEEZRYEREE(P <
0.05)(% 1),
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F1 Ak L-NAME fE 5 LS-174T 40 Jfi NO #) 4y

L-NAME Y i
241 n NO( mol/L)
(mmol/L)
papi 0 3 147.80 +0.78
L-NAME 0.2 3 135.66 +0.45"
0.4 3 95.73 +0.237
0.8 3 59.80 +0.65°
1.0 3 56.43 +0. 647

e T XA, P <0.05

2.2 L-NAME x} LS-174T 422 H s
B 8E 1 B % I
X REZH LS-174T 4 M %F it B 45 2, IR Sh 1= 28 g
T, S K 4 BE A L-NAME 3% Ji& @9 5% fn, LS-
174T it BEE W D>, HERMERN XR, 5§
%t HR 20 [ %5, L-NAME X LS-174T 41 il {4 4 17 22 77
A WS AE s A R B L-NAME Xf 1S-174T
0 1 32 Sl A0 AVE R, BE VR R A% 3G B AR T O
Wk, Sxr A EN R HEER(ER2) .

&2 L-NAME Xf LS-174T 20 i 14 Hh 4= 28 3 Filiz 3 BE 1 #4952 i)

L-NAME [EEETRA N PIITESS .
21 51 . 7 2 (% ) _ & (% )
e B (mmol/L) (x+s) (x+5s)

it R 0 158.66 +3.21 0 175.00 +5.56 0

L-NAME 0.2 142.33 +1.52 10.291:3) 148.66 +1.52 20.76%) %
0.4 127.00 +5.29 19.622-% 131.33 +5.50 24,9523
0.8 103.00 +2. 64 34.08% %) 106.00 +8.00 39.4323)
1.0 91.66 +7.57 42,2393 93.01 +2.00 46.852 %

T DS MALLE , P <0.05:2) SXIRAIILE , P <0.01;3) RREIMKEEAMILLEL , P <0.05,

2.3 L-NAME 3t LS-174T £§f2 MMP2 #1 TIMP2 mR-
NA Rz K&

22N Al Wk 2 Y L-NAME 4b B ) LS-174T 4 fd 7E

72h J5 ,MMP2 Y B-actin 4" 347 19 W % 1 FLUEL 43 L

8 & F 4F BB 4], MMP2mRNA 33k fifi L-NAME ¥k Ji# (19

B 3G i 2 W > (Po<0.01) (& 1) ;i A Ml

TIMP2 mRNA £ 35 15 XF 18 41 Fb %5 0] 52 32 37 34 o6 ot #

M : marker; 1 : % #8 2;2:0.2 mmol/L L-NAME %{;3:0. 4 mmol/L

L-NAME 41 ;4 :0. 8mmol/L L-NAME £1;5:1.0mmol/L L-NAME £

1 AW E R L-NAME /E )5 ,SL-174T 4i i MMP2 mRNA
) 3R ik

x3 AREHE L-NAME 43 5 NO ¥ & 5 MMP2 mRNA #
TIMP2 mRNA 19 #H 6 4
MMP2/B3-actin

TIMP2/ B-actin

NO( wmol/L)

W B WO BE A
135.66 0.71 1.17
95.73 0.31 1.67
59.80 0.21 1.78
56.43 0.19 2.31

(P <0.01)(HE2) .
2.4 NO & F5 MMP2mRNA 71 TIMP2mRNA #j
1 X 1%

Z A [F Wk FE L-NAME &b 3 @9 LS-174T 48 M 7£
72h J5, NO % JF 5 MMP2 mRNA % ik 2 iE H 2% ( r
=0.8124, P <0.01); NO % ¥ 5 TIMP2mRNA [
MERMAE(r =-0.7106, P <0.01) (£3).

M :marker ;1 ;:%f 0820 ;2:0.2 mmol/L L-NAME £{;3:0.4 mmol/L
L-NAME 2H ;4 :0. 8mmol/L L-NAME 2 ;5:1. Ommol/L L-NAME ZH
2 O R[E W JE Y L-NAME /E [l J5 , SL-174T 41 Jfg TIMP2 mRNA

i 22
3o #
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(INOS) 2 . NOS 7E A [a] i B 9 41 23 1 3% 3k O
Pk ¥ 5 R R R W AT AR — BRI R0
Kojima %1100 F 5% 2 W], N K W % 41 1R A 4 iINOS
mRNA # ik Fl iNOS 7 [1 % ik . Lagares - Garcia 211
KB, INOS I P i e e i R B R &M
i 96 e A% R L S AR AR AF R AR, A Dy iNOS 3 AT AR
S H K TS R 6 BR o BRI NOS i 3% 2K RN TG M A P
TR PE NO Az w0 /b, Af 58 %t Bl i A K A R
Mo

AL A R EK W], L-NAME 74 0.2 ~ 1.0
mmol fE ] 72h W}, LS-174T 40 fid NO fify 4> W &
R & #, 1 S, L-NAME o] BJ &8 #0 %] K % & LS-
L74T 40l f= 28 fl iz 3, JF 5 — & 19 R & %00 %
R o AW E K B AEA [F W B L-NAME /£ ] T
Jif g8 40 B JS , g 4N L Py MMP2 mRNA K S R B,
M TIMP2 mRNA £ | A ¥ # . 43 #r NO ¥ J& 5 LS-
1747T 4 Jfi MMP2 F1 TIMP2 mRNA ) 3¢ & % ¥, NO
W R 5 MMP2 mRNA % Gk £ IE M X, M5
TIMP2 mRNA £ i ] % . ﬂf#%.?éﬂiﬂ@&@%%%ﬂiﬁzﬁ
T b, 0 00 YR E 4 B R EE BT R G RS AL A Y 4
i Hb JE 5T B B, MMP2 ﬁﬁ%%ﬁ%ﬁ@éﬂiﬂ@l‘aﬂ%)ﬁ%ﬂ
%EE%E@IV@%E,%&M%%HEP%{ 7 W 7 3 i
o f TSR O P BT & B R OB, 4140 TIMP2
J& MMP2 /Y F¢ S5 80 1 W 7o N S B 5T R BT
TIMP2 A~ {H fig 25 & 1% £ i) MMP2 , 41 i 3% ¥ | 8

fe s A AR T MRS 9 MMP2 5 TIMP2 38 5 H $g i
i&?ﬁﬁﬁ@iﬁﬁéﬂ%%éﬁﬂ@iﬁE@%‘@Bﬂ%ﬁﬂ#ﬁééﬁ
JfL i AR Ko HE G HEW , L- NAME 3@ 5 90 il NO [ 4
W, BEAR T MMP2/ TIMP2 {f, DA 400 i 1 X 5 g
5 1 M R A0 40 A S R Y R AR, E T AR K B g
LS-174T 41 it f= 28 F1 55 # fE J) .

£z |- w I, L-NAME 0] f& 3@ 37 NOS/ NO - MMPs

B R K I LS-1747T 40 i 2 22 fl i % B
WA 5T — S Ak A ) R0 0y 4 e 8 5% B 1R
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