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400 wg/mlL AbFH) FIRGHELE (M1 M2 M3 26, 43 S A00SHE 25 50 100 wg/mL ZbFH) , FZ2/EH 24 h )5, Transwell /NE 355544 210
SEMR AN AR R ; WHEETR MR L AT E NF-kB #5551 48 h J5 MTT 150 2 M5 M5 22 ; Western blot 5 A
5 NF-kB P65 75 113234 ; QPCR £ AKG M4 A A 1L-18 Al COX-2 i) mRNA ik, 8.5 NC 4 b, M1 M2 2H 3 I h {2
HE A549 JHMIITRE (P < 0.05), M3 ZHAEFI R BTG K1 K2 K3 ZH B A549 40T 5% (P < 0.05) ;@45 NC 4 b4, M1 M2
R ML A549 ANHEIEHE (P < 0.05), M3 LA AN & ;K2 K3 ZH 3] AS49 40MI3 58 (P < 0.05),K1 HAH & ;3
5 NC 414, M1 M2 M3 LB IL-18 .COX-2 AY mRNA F3A(P < 0.05) ;K2 K3 4RI A H] IL-18 .COX-2 FmRNA ik
(P<0.05),K1 A8 ;@5 NC 4 b, M1 M2 M3 RIS P65 % SR FNER (1335 (P < 0.05),K1 K2 K3 233 i
il P65 My SRR FAZRIE (P < 0.05) , 4518 5225, SR i NF-«B {553 B SRR 1L-18 A1 COX-2 #
TR AN AS49 BT R FNIGAE , v BE T 3 FH T B AR 5 48
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The effect and mechanism of ketamine on proliferation of human lung adenocarcinoma
A549 cells

Chen Xiaohong',Huang Tao',Men Yanhua', Wu Lixing?, Cao Hanzhong'*

('Department of Anesthesiology ,Nantong Tumor Hospital Affiliated to Nantong University ,Nantong 226361 ;
School of Public Health,NJMU ,Nanjing 210029, China)

[Abstract] Objective:To investigate the effect and mechanism of anesthetic ketamine and morphine on the proliferation of cultured
human lung adenocarcinoma A549 cell. Methods: Human lung adenocarcinoma A549 cells were treated with different concentration
of ketamine (K1,K2,K3 is 100,200,and 400 pg/mL,respectively)and morphine(M1,M2,M3 is 25,50 and 100 wg/mL,respectively )for
24 and 48 h. After cultured for 24 h,the effect of ketamine and morphine on the invasive ability of A549 cells were measured by
transwell invasion. NF-kB transcription activity were determined by luciferase assay. After cultured for 48 h,the proliferation
inhibition rates of A549 cells were assessed by methyl thiazolyl tetrazolium (MTT) assay. Protein expressions of NF-kB P65 were
determined by Western blot. IL-1B and COX-2 expression were determined by QPCR. Results: (1)Compared with the control group,
M1 and M2 enhanced A549 cell proliferation and migration (P < 0.05),while K1,K2 and K3 suppressed A549 cells migration (P <
0.05). (2)M1,M2 and M3 enhanced IL-1B and COX-2 expression (P < 0.05) ,but K2 and K3 had opposing effects(P < 0.05). M1,
M2,and M3 enhanced NF-kB and P65 transcription activity and protein expressions (P < 0.05),while K1,K2 and K3 had opposing
effects(P < 0.05). Conclusion ; Unlike opioids, ketamine inhibits the proliferation and migration of A549 through NF-kB and its down
stream factor IL-1B and COX-2,may be more suitable for lung cancer patients postoperative analgesia.
[Keywords] A549;ketamine; morphine ; NF-kB
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1.1 ##

NI AS49 2Rt A rhRHE LAy e
SERTERT, AR BE S S A7 . WM (morphine, #it'5.
140303-2, AL 2 AR BHES —RIZ A BR A ] ), S
il (ketamine, 15 . KH140406, VTS EEREE 25 B GTR
A ,miRNA E G (R PR R
H)),F-12K 5553 (Gibeo 24H], M), FBS 2R IMTH
(WU DU A= AR A F] ) ,0.25%)858E F1 (Hyclone
5], 32 ), TRIzol RNA 150 (Invitrogen /A F] , 3¢

), S48 SYBR Green Mix(FGEFAY)) , St
A\ NFB P65 i (Abcam A F], 3E[H),,
12 F#%
1.2.1  ABAESRE AS49 fmia e 33k

S R, B A549 21
it 1 B BT TR, VR AR AT e A 2x10* /L,
BT 37°C . 5%CO, B FAh T
1.2.2 Transwell 340 2m fe 3t 4% 48 A

AN T 12 FLIE ST R 24 W R
AN [ e JEE Y E (M (25 pg/mLL) \M2 (50 pg/mL) .
M3 (100 pg/mL)], EHEEN [K1 (100 pweg/mL) K2
(200 pg/mL) K3 (400 pg/mL) JALBE, AbFH5EEE 5
JiIE] 37°C 5%CO, 3} 56, hEESE 24 h 5k
Transwell /NI AIHLERERE JT . AR 4SS b 55 4%
@, WG TS FARR SR Imagel] BT 568
ML TR, SRS TR 2R = 1 - (kb B 20 A 1
S —XoF R 2 41 T AR ). /%o BR 2 4 T AR 1 100%
1.2.3  MTT A0 20 B3 74 58 A
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ZH OD {H-XTHEZH OD 1) /%F FEZH OD {8 ]x100%.,
1.2.4 QPCR #ml 28 e IL-1B #= COX-2 mRNA # %

U EERD T 24 FLIEFRMRE IR 24 b, R LR
ANFEREE 25 b B kSR 5% 48 h J5 , 75 BT
FEFRUWR, PBS ik 2 Y, SR TRIzol HEHEHUE RNA
i — 20 2R FH S S i ) Gk 25 ZH A S RNA S
SR cDNA,, LA eDNA AR , R HI B BB 1L-18
COX-2 X N2 GAPDH 5149 (£ 1)#F47 LA 5t
i PCR %55, P AT 95°C 5 min FAEM:, 95°C
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R b5,
1.2.5 MK F BRI B % n 2 NF-xB P65 4
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RN ] B 25 T B AS49 Y[R As K
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16 B 9O R M pRL-TK N2 B BTRZ 10:1 7Y LL 4
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Reagent (Roche 2 F], 35 [E ) #% Y4 A549 41, in A



55 35 %5 10 )
20154F 10 H

WA/NEL A5 SRS AR A549 A AR A B RZ MR S AR CHL R T 52

<1389

1 5|¥FEFR PCR =¥

Table 1 Primer sequences and product size

FH 2 S1YIFHI(5'-3") TR /N (bp)
IL-18 |} TCCCCAGCCCTTTTGTTGA

T TTAGAACCAAATGTGGCCGTG 91
COX-2 I TGAGTACCGCAAACGCTTTA

iz GCTTTTCTACCAGAAGGGCA 143
GAPDH I GAAGGTGAAGGTCGGAGTC

T GAAGATGGTGATGGGATTTC 225

100 pL ZEEBALANNE , R I FEOLR B S A
DU 700 A 0 2 KR S E IR BENGPE (firefly activity,
FA) F1 B 58 6 B G 1 (venilla activity, RA) ; A
T8 B 9 G FR BETE 1 (RA) 80—k 115 NF-xB 3%
T PR RE D T 1

1.2.6  Western blot A& | kB 7] - 15 & 48 fe ieL 3¢
8 NF-kB P65 FiA 69 %

IR ASTRI MR B ) 25 W A B AS49 4HAE 48 h 5
PRI R 1, BCA BRI 4 M 35 vk B, HS%:
HEM (40 pg) £ SDS-PAGE Hijk, RIGHE#E
PVDF B, 5%BAR WK 4CH AR, — =T
2 h J5,TBST %% 3 K, MA i EIRIFF 2 h, TB-

ST %4 3 WK, AR5 ECL {0 R =
13 %tk

K SPSS22.0 et t=# R AT 43 B, i Bk
DIBIEL + ARiEZE (X £ 5) 3R, ARIHEBCR AR R
FEIHT I g Kol P < 0.05 NESH G5,

2 5 R

RN BR Fer vk 3t AS49 4 it A4k ) 69 %R

5 NC 41 He g, M1 M2 20 {2 9 40 g i) 1T #%

(P < 0.05),M3 20 i 37 4 it 32 B4 F A B &t (P >

0.05);K1.K2 K3 41 410 il 41 ffe 19 iF #8 (P < 0.05,

K1),

22 FRUEEAFerDeEst AS49 fm 3 74 A k) R 6 ¥ el
5 NC 4 Fbdse , M1 M2 415 4Ease A — i 1A

HEEFI(P < 005) , M3 44T 4HMssE A eV E FH AN i

(P>005);K2 K3 4I0nfissea il EH- (P < 005),

K1 2% 4ufEsE s AR (P> 005,18 2)

2.3 R A Fev ek 3t AS49 48 i NF-kB P65 & &

F KRG Fa

5 NC 41 b # , M1 M2 M3 44 ik

2.1

P65 155

M1
5 NC4llbE, P < 0.05,
1 ZHEMTREEESRIELE (x40)
Figurel The migration ability of each group(x40)
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Figure 2 The proliferation ability of each group
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Figure 3 Western blot test each cell NF-kB P65 protein
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Figure 4 IL-13 mRNA expression level of each group
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NC 4 He# , M1 M2 42 A549 4R (P <
0.05),M3 A& (P > 0.05), 5 NC 4 % M1,
M2 2%} A549 AfEsEA — e IR ERH (P < 005),
M3 4R (P > 0.05) , 3 B A EAIG e B 1 a2k i 92
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SANEH J&—Fh NMDA ZARFEHUR , b3 Hc 55
1w 32K 8 ZARGEGAE ], TEIGIR BRI 5 B O
W2 3N 12 N IS & BRI S LA R
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KA R /D o Bentley 451 BF 58 K B 75 11 i
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