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OE[HM] EIT A E B (glutamine , Gln ) X il Bi 95 AS49 40 o3& 54 iF £2 & TNF-o NF-kB %
KR [k ] (RAME FE Al R 98 AS49 4Bk, CCK-8 12 4 I AN ] ¥k & Gln (2 .4 .8.,16.32 .64
mmol/L) X} A549 Z0 ffd i) 3% 5 5% W, 0% 1605 HH L Transwell S5 56 46 0 40 i 5 #% GE 1 , ELISA #5
Western Bolt 2435l i 1] TNF-oe \[NF-kB p65 £ 12635, (454 ] (1) Gln Xt A549 40 () /E F 5+ il
WA K B = Gln I 40 AR 1K A2 B AR M Gln (2 .4 . 8mmol/L) X 24 Jit0 584 5 T B 55410 s 4 1 5 8 vk
B GIn(16 .32 .64mmol/L) 1 F F 11 /5 JHT W i (P<0.01) Jf: 5 i fal 4 i , B 32mmol/L FI 64mmol/L
WA T 225 (P>0.05), (2)5 % B4 AH L, Gln 2H B 5 B AG AS549 40 il 3T B 50 ; =5 Wk ¥ Gln
41 1] B FE% TNF-o NF-kB p65 # 119535 (P<0.01) , {6 32mmol/L Fl 64mmol/L 412 [ T 5 2 2
S (TNF-a 53 51 29 14.67120.842pg/ml . 14.867=1.21pg/ml,NF-kB p65 43 5l 7 0.548+0.042 .0.474 +
0.077) (P>0.05) . [ 4518 ] Gln X ili iR 5 AS49 40 M (%4 F 5 W FE A 5%, 32mmol/L 7] fE Ay fe ik 917 il e
£, Gln AT {38 33 T 8 TNF-a Fll NF-kB p65 25 (4 2 15 FF- W0l AS549 40t 43T 8% J 35 470 i Jig sV
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Effects of Glutamine on Proliferation, Migration and Expression of

TNF-a and NF-kB in Lung Adenocarcinoma A549 Cells
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Abstract ; [ Objective | To investigate the effects of glutamine on proliferation , migration and expression
of TNF-a and NF-kB in human lung adenocarcinoma A549 cells. [ Methods ] The cultured lung adeno-

carcinoma A549 cells were treated with glutamine(0,2,4,8,16,32,64mmol/L). The cell growth inhibi-
tion rate was measured with CCK-8 method;the migration ability of A549 cells was determined by
Transwell assay;the expression of TNF-a was detected by ELISA method and NF-kB p65 protein was
detected by Western Blot. [Results ] The inhibition rates of A549 cells in glutamine 16,32 and 64mmol/L
groups were significantly higher than those in control group and glutamine 2,4,8mmol/L. groups(P<0.01),
while there was no significant difference between 32mmol/L. and 64mmol/L. groups (P>0.05). Compared
with the control group,the migration ability of A549 cells in glutamine 32mmol/L. group was significant-
ly reduced;and the expressions of TNF-ao and NF-kB p65 protein in in glutamine 16,32 and 64mmol/L
groups were significantly decreased (P<0.01),but there was no significant difference between 32mmol/L
and 64mmol/L groups (P>0.05). [Conclusion] The effect of glutamine on lung adenocarcinoma A549
cells is concentration-dependent,and the optimal inhibitory concentration is 32mmol/L.. The effect of
glutamine on lung adenocarcinoma cells may be related to down-regulation of TNF-a and NF-kB p65
in A549 cells.

Subject words: glutamine ; A549 cells; transwell ; TNF-o ; NF-kB
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K2 TNF-oo NF-kB &3k (520 | 458358 Ho A il 8 A i 7
FH KL

1 #MRE7FE

1.1 EEXLHUEE AR

il B g A M Bk AS49  (VE RE SR K2k S
) AR NG A BB CCK-8 il & (B =
KNFE), DMEM/F-12 15373 (HyClone ), Transwell
20 M 3% % /N (BB AL AR 8m) TNF-o 5K 47 28 %
B 3 ) & (Elabscience) ., bt A NF-«kB F
GAPDH — ¥t (Abcam) , 1l 231 %t 41 (KPL A Al ),
CO, THIRIF H 4 (Sanyo meo-18AIC H A%), EHr{X
(Denleydragon wellscan MK3 7§ %), ¥ e L (Well
wash 4 MK2 7%2%),
1.2 /5 %
1.2.1 mpEisom

N il B9 AS49 40 Bl il DMEM/F-12 3% 3% 3L 75
37°C.5%CO, 1 FNE B 1 B2 A6 v R 77 L 18 28 1 xR
HH 1, AP T8) LHH (H 2~7, % H Gln &
W40 2.4 8,16 .32 .64mmol/L) , 53 5|35 55 24 |
48 72h AT,
122 CCK-8 ix#m AS49 %m o3 54

B B A K A, 422 1<10% S 40 4P T 96
FLAR o S92 36 4 40 M U A 5 A I VR B 1Y Gl Bk
TR EE | RIS B R EREA S 5 AN E
5 AL 10l CCK-8 MW, 7 4h, i
FRASCI 22 450nm SEMCE , 55 40 i

1.2.5 Western ¥ i ik 480 NF-kB p65 & & #9 & ik
W TE % BRZH A Gln 2 75 72h J5 6 40 i 2
BB A . W R S 45 B 40pg B U REAS i AT
SDS-PAGE HLJk , #% 5, 5% R g W5 141 1h, —$it 4°C
0 F ok %, TBST Yk B J5 i A 41 % 9 & 30min,
(TR E 108
1.3 SFZitFEaE
K HI SPSS 19.0 S8 it kit 47 8t o0 A, it i
TR vas Fon, AR SR F BN R 225
Br, 2H 18] K 40 N Fe AR A LSD 35, P<0.05 M EFA S
eS8

2 & R

2.1 Gln XF A549 40 A 38 58 B9 & N

Gln X fili i 98 A549 4t i it 385 58 B A H0fiI4E
H 5P B K nF[a]AH 3G . 28 3 2R <k 0, i K
N BRA VAT AT B 1 415 X IR H H A S it
# 5 (P<0.05) , 2" 8tZ Gln B4 A K Z PR 56 2.
4 ZHAE 24h XA MO AR TS B 5 (B BEAE T[]
FJE A 06 A BTSN 5 55 5~7 45 X5 BRZH A L
AW 25 (P<0.01), I 2 i AR H55 6 41 A
55 7 AR R E) S 2T GE 2R 25 7 (P>0.05)
#5824 Gln ¥ 15 32mmol/L I Xt A549 41 g (1) 41
Wl VEFHIE A G 1, AN Gl 3R A9 38 i 34 5
(Table 1,Figure 1),

Table 1 Effects of different concentrations of GIln on

proliferation of A549 cell (xxs, % )

B IR Gz frg“mcoef;f)atio" 24h 48h 72h
123 Transwell 5 %4 s f it £ 46 7 1 0 7.866+0.6312 31.908+0.974% 52.441+1.116%
R 20 A A 1x10° A/ml R M 2 2.137£1.302%  9.771x0.527% 17.785+1.3762
200wl 20 BB LA Transwell /N2, 24 3 4 0.000£0.000  0.000£0.000  0.000+0.000
FLALF A 5000l ¥ 10% FBS [5e 4k 4 8 0.316+1.8317  8.212+0.580%" 11.127+0.4552
Fe ,#%/J\iﬁi}\/{ﬁqj , WS 52 48N, 45 5 16 16.890+2.547% 26.096+0.568%  43.064+0.589?
: ) L e 6 32 28.388+0.2362 49.549+0.612%% 68.108+1.724%
ARG WEBE FRIORTERERT 64 30.570+1.121%% 48.271+3.206%  69.007+1.039%

ek

1.2.4 ELISA #&#m TNF-a & A
W B TE B % BRZH A Gln 2 751 72h J5 40 F 3

W, ¥ M ELISA 70 & vl W1 B 8 4R . B A5 AL A2

450nm I K W 4 LAY O % B2 (E (0D {8 , AR 4l 45

HE M2 R S R TNF-o 5 82

214

Compared with group 3,(D: P>0.05,2); P<0.05.Compared between different concentration
groups : ¥: P>0.05 4. P>0.05.

2.2 Transwell SEEG#&M Gln 3T AS549 (AR HIES N

PEHL 32mmol/L 2 Gln AbHE A549 21 i I i#E 17 4
MR 5L 86, 5 1E & 6 BR 4 (114.00+12.17) M H , Gln
ZH 40 3T A% %0 H (51.00+14.73) B 5. 36 20 (P<0.05)
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Inhibitory rate(%)

on A549 cells’ proliferation

Figure 2 Effect of GIn on migration of A549 cells

(Figure 2),
2.3 ELISA i&#&ill TNF-« RiIE
5IEH X AR e, e
——24h Gln 41 %} A549 41 g T 11 72h J5
—=— 48 TNF-o £ 17K F B B B (P<
T 72h 0.01), H 32mmol/L £ (14.671+
0.842pg/ml)  H1  64mmol/L 4
(14.867+1.210pg/ml) Z [8] T 45 i
22225 (P>0.05) (Figure 3)

0 2 4 8 16 3 64 2.4 Western EN i i& NF-kB p65
Gl I/L, .
R EAMEE
Figure 1 Inhibition of different concentration and duration of Gln SIEw S BAM L. ik E

Gln ZH X} A549 41 Jfd 1 it 72h J&
NF-kB p63 & 7K H I FEAR (P<
0.01), H 32mmol/L £ (0.548+0.042)
F1 64mmol/L 2 (0474+0.077) Z [A]
TGt # 25 5 (P>0.05) (Figure 4)

3 3 i

A & e (Gln) J2: ML 718 35 o
R R I BRI, R LR
AW EAERY, g2
A HEANFE Gln FT 0] g 40
AR A /N IR AR R Gln R 25 AT
7 | K 2 SR A (e e A i

N i .
A': Control group(x40);B: Control group(x100);C:Gln group(x40);D:Gln group(x100) is 3 1 F ﬁu VEGF . IL-8 # ﬁ i3

filJed 20 MU A7 15 . Martins HA 281

451
= 401
E —
E 35 %
¢ 30F
=
£ 20 * *
B 20 *k
=1
2151
¢
£ o1oF
(=3
= 5
0

Control 16mmol/L 32mmol/L 64mmol/L
Compare with control group,*: P<0.05;Compare with 32mmol/L group, **:P>0.05

Figure 3 Expression of TNF-a protein in A549 cells’ supernatant

B 4R 2018 £ %5 24 A% 3 M

X} Walker-256 fifJ8 K kb 78 Gln
J PR Ioh e 240 e A R Az ) HLE S T P G
VA% X AE Fracaro LPK A28 A5 FIESE IR
FFSE K BRAE TR S 45 g 240 JE rh kb 7R 48 2
Pk e mT LA ) B ed A B A K S A, TR
Gln 7]yl /> b g 40 0 TGF-1 AR R, M 41 i)
IGF-1 #HCH PI3K 557 3 R 450, H s 41
Bel-2 7KV B e g 20K, Kim 451 % 31
Gln R | MAPK i PAF A 5 1) ERK/JNK/
p38 B IR Ak IS i, M T A A A A i g
¥, B, SMEMEANFE Gln AUR S 1
i gea 44 L A K AR R T ARSI AR AR S
525 W IR Gln 78 2~64mmol/L ¥ & 2 [a] %F
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6.IL-18 F1 IL-18 % 4
SRR O A IR
8 VR i IRE 1) AR BUR
A1 A9 A
BRI 2 R RS
FH NF-xB A4 il 71 b 2
A549 FI H358 41 Jfl )5
NF-kB 1§ 74 1 4 g 4 51

Control

16mmol/L
Compare with control group,*:P<0.01;Compare with 32mmol/L group, **: P>0.05

Figure 4 Expression of NF-kB p65 protein in A549 cells

32mmol/L 64mmol/L

iz #h Pk [ AR, MMP-2/9
M FRIE R, 5%
1 ) IKK-B/ NF-xB 13

It R JiE AS49 4 M A= K IC W] W MAE A, ARG
T (16.32.64 mmol/L) AEAS B A 1] AS549 41l
BagE , I FLB A FH s [ 7 S K B B 2 L R b
FEELZEL, Gln 7E 32mmol/L 1 64mmol/L P /)~
FERMEIE R gt 22 5%, T RUA h itk AR
&3, PR, %€ 3 32mmol/L A Transwell 5255 1)
TR

AT 5T & IR R AS49 41 78 E FLHE Gln
YEHF TNF-a NF-kB p65 8 [ % 15 7K B 2 I,
HF R —3, R Gln o] 30 il fili i A549 21
Ml TNF-oo [NF-kB 335 , o] GE R #1 il TNF-o/NF-kB
15 5 300 0, DA 90 S s R 9 440 G 19 3 5 5 55 A1, Tran-
swell 5286 7 Gln FE S AS49 40 i (3 A2 %0 H 9 2
TR, RUILHMERE R ) Z M H] . FSE & I TNF-a
H1 NF-kB 78 9 4 Hh s 22 35, 6 8 240 i 1 4 | i 45
A AR BRI RS A R 5 i 0 o 3 | R
BT 5 B YA OGS o S B A0 R A 4k
i TNF-o/NF-kB 15 5 i #% i G 8 73 7 TNF-o il
NF-«B #4714 TH @, 3 TNF-a $UR DK p65siRNA
T % B Ak, 5530 TNF-o Al NF-kB 21k T,
7T 38 S 0 O T R 200 ) 0 L i 00 A g 4
51 . Al-Halabi %5 "fF 5% 1B 7~ NF-kB i 2 FEAIC &5
988 T 1L-6 TNF-oo A IL-1ox B9 B3 1ML 55 5 £ F1 mR-
NA FikKF, YUK VEGF-A BEFEKF, ELT
NF-kB 7 il 48 Az J80 7 i deg 328 e b i 4 o i s 240 L
Al LA A 43 W TNF-o, I3 3 0% TNF-a-ATM-ERK/
p38-NF-kB 15 53 % L 8 MMP-3/MMP-13 {3k 1,
(] I R £ i MMIP-9 33K I 1 5l L 3% 4120 1M ke
Ji R 240 A 22 R AT RS . — TG Tl R AS549 4t i
(1) S 36 & I NF-kB {5538 B 2K 3% LB i TNF-ou IL-
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JF 4 & 4 A (40 MMP-9)U'S) VEGF %10 54{2 78 1T
B K fiboga A5 AT S O AN F ARG, AL AT
i — 2B RIS

B2, ARSES 45 B R Glo A 00 ] R
AS549 434 55 I VE L 9T 5 Gln 3R ARG, [R] B B
Ml AS49 AR AYIERL AE F1, AT IR g 09V T BL
H7] BE 5 F i TNF-o NF-kB p65 2 [ B9 % 124 1
NF-«kB {55538 A %
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