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Abstract: Objective To discuss the expressions and relations of AMP-activated protein kinase (AMPK),
nuclear factor-xB (NF-kB), cyclooxygenase 2 (COX-2) and prostaglandin E2 (PGE2) in non—small cell lung
cancer (NSCLC). Methods The expressions of phosphorylation product of acetyl coenzyme A carboxylase (P-
ACC, which could directly reflect active AMPK), NF-kB and COX-2 in NSCLC and normal lung tissue
specimens were detected by immunohistochemical SP method. The expressions of AMPK, COX-2 and EP2 in
NSCLC, normal lung tissues and blood specimens were detected by qRT-PCR and Western blot. The SPSS
22.0 software package was used for statistical analysis. Results The positive expression rate of P-ACC in the
NSCLC specimens was 33.9% which was significantly lower than that in the normal lung tissue; while the
positive expression rates of NF-KB and COX-2 in the NSCLC specimens were 75.8% and 66.1% respectively,
which were significantly higher than those in the normal lung tissue. The expression of AMPK mRNA was
reduced, while the expressions of COX-2 mRNA and PGE2 mRNA increased in the NSCLC specimens and
blood, there were significant differences. Conclusions Low—expression of AMPK and high—expressions of NF-kB,

COX-2 and EP2 in NSCLC may play important roles in NSCLC proliferation, apoptosis tolerance, invasion
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and metastasis. These different expressions provide a new idea for clinical treatment of NSCLC.

Keywords:

non—small cell lung cancer; AMP-activated protein kinase; phosphorylation product of acetyl

coenzyme A carboxylase; nuclear factor kB; cyclooxygenase 2

A /)N 40 g it J&8 ( non- small-cell lung cancer,
NSCLC) FI &SIl HLE B & 2L R R A B et i, 2L
N2 28 SRR 12 FE  HE5E S s BERE(278 1
R T AN, R aia R AR
AR — AR, HA A R e T AR SRS
I SAE [ N7, MITT T A o0 R (O 1 S5 R B ea
[k S K s R R AE [ LA FE EENSCLC
B R AR e 1,

RIEFREERBR BT LR 50 AMP- acti-
vated protein kinase, AMPK) . #%[X¥- k B nuclear
factork B,NF-k B) . ER% & i 2 cyclooxygenase,
COX-2) ) Hi#IiF 2 E2 prostagandin E2, PGE2) 1+
B R E AR E S B T R R EEEH,
BrIDAHE R, SE R fr o og T M e
TR, AR R AT AMPK NF-k B COX-2 2
PGE2 7t NSCLC &tk eI, B8 itt—20
EJHH NSCLC & A= KRSy T-EM A AL, MRS ER
PSIRPRIZIr GaTT TG R e 5Ll ikiE, A
NSCLC 1) =i i aI i A o

1 ARSI

R AL

EHY 2008 4 1 H 1 H - 2010 4F 12 H 31 HiEs%
el e e e R R S et R s ae
R FRAS A IESE A NSCLC 1Y 62 151 55 2 {E 25 NSCLC
20 ; [RISE AN 20 BRI A= R TifiH-UR B EA
IEH2H, NSCLC ZH, J14: 48 (5], 21 14 B ; 4R it
21~69 %' ¥4 55.65 %, H{ir4F- ik 58.00 2 ; Horh
fifiem 33 1, Itee 16 1, Rl 8 (51, Kanfitwias 2 il
29 1 ), RES b RERETEE 1 B, JEADEE 1 B, 15 ER
2015 4F 1 H - 2015 4F 10 H 75k mE B e @ g
EEBERE 12 P I EEss B 30 BIVE L, BBk
25 1], 21tk 5 191, S04 38~80 %7, -5 59.43 % | i
(L4 60 27 5 Horb 21 Bl , 8 (Il , 1 (I k4niE
oo XTHRZE 11 (R A R AT U AR B B
NSCLC ZHAIE 41 1E A ez 2R bR AR B
O 2R AT R 2H e 20 2R N I PR AN SR 58 e
RO N N ( quantitative red- time polymerase
chain reaction, qRT- PCR) £l Western blot £/l

1.1

1.2 FEKF

WRRE/REEFRIE eI S Il H 5
Gbico /A F], Z i fETTIAR AMPK  ZEHilE A 1t
WA (LIS 9 724 ( acetyl- coa carboxylase product
of phospharylation, P- ACC) /i {4 ,.COX- 2 Fi & | Fij %]
725 E2 2/ prostaglandin E receptor 2,EP2) Hifk
Iy 26 [F Cel Signaling Techndlogy 7\ & ,NF-k B
( [ Santa Cruz/AH)), —Fi( EE Santa Cruz /A
|]) , Trizol ( ZE[E Invitrogen /A &), IR
( bicinchoninic acid,BCA) & HE HIAF& ( EH
Hyclone /A &]) , qRT- PCR {#{]& ( HZK TaKaRa 2~
) , WESE L & ' enhanced chemiluminescence,
ECL) i 7 & il Amersham /A ]) ,qRT- PCR {23
( HZK TaKaRa /A &) o
1.3 #EAHRAWLFEEK N P-ACC.NF-«k B,
COX-2 KRk

TR AU AL E E R B E AU S
AR ED - o B EEE B streptar
vidin- perosidase, SP) A & BH b THRE , =
TPy ARAH 10%AR/R EAREE MK, A E
H, EE B E  NEE S S KE E A, —
PUEE PSS ARORE T 6, ARG
Bk ERR, £ Bk,
14 SREBEHRANFEELERAE

2 (e R EE IS PEA], F 400 1560
B R, EBIRENLERCREE 5 NI, 2R e B4
e 5 BN R B 250 « Tk BAMC -)  RITERH
PEARREL U I ; Zo R SHPEMHC +) , REBEYE4H
%S 10%~25% ; F2ik FH EEBEIR ++) , BOPH:4H
HuEA 25%~50%; F k5@ PEM +++) , RIFREARY
2 50%.
1.5 qRT-PCR #illl P~ACC.NF-k B.COX-2 &
PGE2 Z{& mRNA By&i%

5| PrtR1E Premer primer 5.0 5511, i _FiE L
TR AR A TG, R Trizol FE42HAE
ZURI S RNAIRYE A TaKaRa /A ] M- MLV 1
FEFAA TR T4 B cDNAE A - 20°CUKFE
P47, Super Ped Pre Mix SYBR Green) /E A7
AR T PCRA R N/, PCR A Z# 4k 50y |,

+ 50 -



£ 3 1

ZeEp A s AMPK NF-k B COX- 2 )2 PGE2 {EF/ Nt b i 2k

SYBR Green 25 |,cDNA 1t 2 p |, 1E A5 |4
%P 1,ddH,0 20 |, [ pizft; 95 CHiAElE 15 min,
95CAr1: 10's,63°CiEk 208, 72°C4E(H30 s, 4 40 4>
BN, DIH VM - 3- Flafii =S dyceraldehyde- 3-
phosphate dehydrogenase, GAPDH) /£ A N2, #
FH Lival 24 ¢ @) i 2L R AR ik 2 5, 1>
FERBNEERHAT 3NEFLPATERE, o o O=50
BG2H Ct e - Clow) - XIRZH Ct 9520 - Cloaron) o
L1,

#&1 PCR5|#F7
A 5151
GPADH IET]:5'- GACAACTTTGGCATCGTGGA- 3
[ 5'- ATGCAGGGATGATGTTCTGG- 3
AMPK 1EJf]; 5'- CAGCTTGCAGTGGCTTATCA- 3
[ 111 ;5'- CAGTGCATCCAATGGACATC- 3
COX-2 1L T : 5'- TGAAACCCACTCCAAACACA- 3
[ 171 5'- GAGAAGGCTTCCCAGCTTTT- 3
PGE2 1EJf]; 5'- AAGCAGCGTTGGGAGCA- 3

2 1] 5'- GCTGGCGATGAACAACGAG- 3'

1.6 Western blot #&ill P~ACC.NF-«k B.COX-2
% PGE2 Z{EZERAKIFRIE

FE A3 g - & |, B BCA
EATERAENESAERELDEAKRE, 12
o &, e &, L pihn_ B, RS, 95°CAs
P 10 min, e EERRER ENER N IR IR FRLVk IS
HLHRS 2 5% i £ M5 ( pdyvinylidene fluoride,
PVDF) I, 5% i & L =iRE P 1h, K5
PVDF 4351547 APMK 1 : 1 000) .COX-2 1:
1000) \PGE2 1 : 1000) 55 ,4'Cif i, TBST Pk
3k, BXA0min, JIABR S B ABEIRICH
P, =W5E 2h, ECL SHIEE 0, BER ARG EAH,
SEGLL B - actin ANZE, KA Image RIS 1T
HE AR KR, 12K B T R 5=
KEERBEZEOFREWKEE, HRUNZ
GAPDH K EE(ERI A% B A FR &8k,
1.7 SitFERE

BT SPSS 22.0 Geit it iHEERIL
P bRER at o) For, AMOIFEAR tieLs ,
B HEH TR, IR E 3 %) For, H
X K0, P<0.05 AZESEGIE N,

2 #HR

P-ACC # NSCLC g%

e AU ke & BHL, P- ACC FEIE ¥ ifiZh
AR PAPE IR R 80%, H & s , A ++) &,
( +++)  fofE NSCLC i fHPE IR 33.9%, 48 X 2
5, ZRASITE (X *=21.971,P=0.000) ,
NSCLC ZHZUE T IEF iz, P- ACC & AMPK {1
HHEEEER, TDIEERE AMPK 30,
Rt AE NSCLC ZH4- i, AMPK mRNA FIE AR #E R
T IEE AR, £ RE 5055 4 P=0.045) , I,
7 2 /A 1~3,

2.1

*®2 T4 P-ACC EAMFRIELLE

ZH51 -1 A ] RS (%
EW4H n=20) 4 3 8 5 80.0
NSCLC4H n=62) 41 11 9 1 339

A.P- ACC 7EIEH,
hRIAIAE
E1 EEMEZLAK NSCLC HLH P-ACC EAFKIE
( SPx 400)
1 2 3 4 5 6 7

AVPK S S e — e S—_—
COX- 2w wws pn  — — —

et L L
B - actin "D N S e S s S

1 \2: Iﬁﬂﬂiéﬂgp\,:iwf) NSCLC éﬂéﬂ;G;Eﬁﬁu%;?; NSCLC J_[L[(%
2 AE#EARH AMPK.COX-2.EP2 EARIL

81 == iEEa
El NSCLC4H

6 -
3
£ 4
£
= 2
T e EomE

0

ZHEH M7E

B 3 QgRT-RCR #ill AMPK mRNA HI%ix ( 7+ 9

.51 -



AR S

521 %

2.2 NF-« B 7 NSCLC R

NF- Kk B 7E 1 i Fli 4144 i BEPE Fe ik 204 15%,
1fifE NSCLC HiPHMEFHR R A 75.8%, 48 X 2kl , %=
SAESFE Y x =23.608, P=0.000) ,NSCLC ZH4H
STIEFMAL, Wk 3FE 4,
2.3 COX-2 7£ NSCLC Hy&ix

COX- 2 7E 1 FlZHZH FR FHIE 215 2 4 20.0%,
I7E NSCLC ZH4 R [HVEFRIR %N 66.1%, 48 X 2K
I, 2 B % EE M x =12.836, P=0.004) ,NSCLC
AP T4, £ NSCLC 4141, COX- 2
mRNA F12& H &R S TIEF AN, 2R E 50T
Y P=0.007) ; /£ NSCLC 2H 5 1F 28 i,
COX-2 mRNA FIE I #FA E S G LI HE Y P=
0.032) , 1L% 4 FlE 2 5.6,

£ 3 NF-KBZEAHFRILLLE

ZHY)
1B n=20)
NSCLC 4H n=62)

1B B B e B PR /%
17 2 1 0 15.0
15 27

e W oo N
"Q".ﬂr* \\.:

L/
-

A:NF- kB 715 ifiZH 2R ip 22K A 1 ; B NF- kB 7£ NSCLC £H4R
rh R B
B4 FERALRE NSCLC H4H NF-« B EHRIE

( SPx 400)

R4 COX-2 EEAMIRIALLE
231 -1 H B A e B FEEEER (%
F#4 n=20) 16 3 1 0 20.0
NSCLC ZH n=62) 21 23 13 5 66.1

A.COX- 2 TEIE R iliZR 4R th 3R BH M ; B COX- 2 7€ NSCLC 412K
Fp B
Bl 5 IEEMEALAN NSCLC AR H COX-2 EEKRIE
( SPx 400)

2.4 PGE2 7£ NSCLC HyRiIE
7E NSCLC 44, PGE2 24 mRNA & 11
FoRE T IEFEIMALR, ZRES 2 P=0028) ;
7E NSCLC 5 1EF4H i If7E ,PGE2 mRNA A&
H#EAREFAHIEE Y P=0.004), WK 27,
81 mm EWA
El NSCLC 4

COX-2 mRNA

2R il
E 6 gRT-RCR #ill COX-2 mRNA BIRi%E ( xt 9

= EEA
El NSCLCZH

EP2 mRNA

ZH4H

N

i
7 QRT-RCR # EP2 mRNA fi%ki% ( xt 9

3 i

P- ACC IR EHTRIG MU & BB vlBE 5 , 2Bk
S A RICBEREER (L 55 i T2 B 19, P- ACC &
AMPK [y R LR 1, rTDLE R I e AMPK 1)
BOEIREM, AMPK 0 5 P BB AR UA R E S
[FR R, i DH R R E 5, STEINBERG 45
R LB, AMPK 135 T DL A B F- o =
THE EANE 2C FZFaRHE], BAESEMELE],
RUAMR T a2 10 fis kAR R T B Al42
EERAARWEEAEE AMPK 15, s %
ISR AMPK FO 1D, 1Z 058 B, AMPK 1Y
VEMERTDLE TS 2 R0, AMPK Y 28 B (R 2R 48 R
K,

NF-k B &—MEZENERATEN, 2521
FERFHRMIETT, NF-k B J&7F B 4l feiE Bk E T
f9 kiR E A I, IR AR R SOE R R
Mo R EEER, YUl B R ER T fE
FH 2 IR 1 A Bk B3 ERBE IR - 55 22 B (5 = Rk s

.52 -



% 3117

ZeER A s AMPK NF-k B.COX- 2 )2 PGE2 7EAF/ Nl R () 751k

NF-« B #a#uk , H51E1: DNA LY k B F5IfALS
A IR RENS B30 N il 5 IR T B Fe A2 AR o O 25 R
g TEMIRHE (28 IR R EEEE
FAve™ NF-k B e &0 f) g1, BENSIE T
PN R T S A R TR Fk M TR, ks B2
AT, (et PRl iR L,

COX- 2 7fEfl 4 A | LRI iR B s
F, COX- 2 REML B HINHIJE T 18IS, (edb i i Ak |
g2 R SRRk NSCLC IR A= R R, 18
SHERIE A RS T COX-2 S T-HA LA %
RHOFHINE LN, COX- 2 EE I B (R A T AR HE A
Bdl- 2 [k, DI (it HakEa b, i s 4n i 0
1=, HA[{iEdE survivin 2 (172 216, (et il anlia =
A= TR AZ08 ) AN, COX- 2 St rIR 22 M R H
AR, LIEMEAE £ COX- 2 NG, 2Lk
SJEE NG 7 ( matrix metalloproteinase, MMP-7) )2
TRIESER 7 HHE T BRI RN ki,
(et IR Al IR 28 M R ie,

PGE2 7 Ja 411 i ea B0 (5 = 1l b () 22 A
ElfE LA KRPEEEZEEM, BEREIL
Fiei- 3 I /2 % B & S o Jun Sk AR
Bl AIESME ST (S S m R (g i
YHARHESE BT R S BEmES  ify PGE2 BEWS TS
(LS IEBEILES - 3 13 / 2 S B c- Jun LK
Vi ARRE S ME SR RS S s, R AT
ftER, iR 22 MRS 2 22 D IR MR O 45
5 PGE2 RENZIETT MMP- 2 1 Rz 4 i #5562 1 Y
TR, (Rt il 4 e 12 28 ) 8, PGE2 1
NSCLC FAEARN_E Fek iy, nlfd o Myc 335 1
R e et e e R N e ki S =2 412 [ S AT

ZRFEAH Y H ] AMPK NF-k B.COX-2 § PGE2
e T R EURE S EE IR B EEE
H, BRIDAREVE R, FLA (e 2k hRg R s B T
RS REE, AW SR E R, P- ACC 7£ NSCLC
k7215 ,NF-k B A1 COX- 2 /£ NSCLC /1 &= £k, q
RT- RCR #1 Western blot #1524 1, AMPK mRNA
FHIKIEAI%, COX- 2 FI1 PGE2 mRNA ik, HiAR
TR ATREAE NSCLC HUHSTE  JET M2 (25 M 5%
Batted SIEEEME , HERBHNIEKRIET
NSCLC 2 {it5rAY E

P

g

% XX Hk:

[1] BXEF, XG5, X, 55, ARMSEIRECE Tagmen #5151 100 {1

Akt EGFR AR 245, Hr iz, 2013, 16(1): 25- 32.

[2] ARIE, Brak. AR Nl iR A 25 A T R . R EIAE

IR, 2011, 21(33): 4154- 4147.

[3] YEH P, CHEN H, ANDREWS J, et a. DNA- mutation Inventory

to Refine and Enhance Cancer Treatment (DIRECT): a catalogue

o clinicaly relevant cancer mutetions to enable genome- directed

cancer thergpylJ]. Clin Cancer Res, 2013, 19(7). 1894- 1901.

JEONG HW, HSU K C, LEE JW, et d. Berberine suppresses

proinflammatory  responses  through AMPK  activation  in

macrophages[J. Am J Physid Endocrind Metab, 2009, 296 (4):

955- 964.

KIM YW, LEE SM, SHIN SM, et a. Efficacy of sauchinone as

a novel AMPK- activating lignan for preventing iron- induced ox-

idative stress and liver injurylJ. Free Radic Bid Med, 2009, 47(7):

1082- 1092.

LIAO WL, WANG WC, CHANG WC, et d. The RNA- binding

protein HUR stabilizes cytosdic phosphdipase A2a mRNA un-

der interleukin- 18 treatment in non-small cell lung cancer

A549 Cdlg[J]. J Bid Chem, 2011, 286(41): 35499- 35508.

GAXKIN F S KAMADA K, ZUIDEMA MY, e a. Isoform-se-

lective 5'- AMP- activated protein kinase- dependent precondition-

ing mechanisms to prevent postischemic leukocyte- endothelid cell

adhesive interactions[J]. Am J Physid Heart Circ Physid, 2011,

300(4): 1352- 1360.

ATTFIELD M D, SCHLEIFF PL, LUBIN JH, et a. The diesd

exhaust in miners study: a cohort mortality study with emphasis

on lung cancer[J]. J Natl Cancer Inst, 2012, 104(11): 869- 883.

[9] TAKEUCHI O, AKIRA S. Pattern recognition receptors and in-

flammation[J]. Cell, 2010, 140(6): 805- 820.

[10] RENNARD S 1. Chronic dbstructive pulmonary disease: linking
outcomes and pathobidogy of disease maodification[J]. Proc Am
Thorac Soc, 2006, 3(3): 276- 280.

[11] ENGELS EA, WU X, QU J, e d. Systematic evduation of ge-

netic variants in the inflanmation pathway and risk of lung

cancer[J]. Cancer Res, 2007, 67(13): 6520- 6527.

CHANG H H, SONG Z, WISNER L, et d. Identification of a

novel class of anti- inflammatory compounds with anti- tumor ac-

tivity in cdorectd and lung cancers[J]. Invest New Drugs, 2012,

30(5): 1865- 1877.

LIU L, CASH TP, JONES RG, et d. Hypoxiainduced energy

stress regulates mMRNA trandation and cell gowth[J]. Md Cell,

2006, 21(4): 521- 531.

STEINBERG GR, MICHELL B J, van DENDEREN B J, et d.

Tumor necrosis factor apha-induced skeletd muscle insulin re-

[4

5

6

(7

8

2]

(3]

(4]

sistance involves suppression of AMP-kinase signaing [J]. Cell
Metab, 2006, 4(6). 465- 474.

[15] SAG D, CARLING D, STOUT RD, et d. Adencsine 5'- monaphos-
phate- activated protein kinase promotes macrophage pdarization
to an anti- inflammatory functiona phenatype[d]. J Immund, 2008,
181(12): 8633- 8641.

[16] oK+, BREAE, PR, 5. Gadddba NF-k B 7E B #ik

« 53 .



AR S

2T %

(7]

(18]

BB ARSI ). h EELARER 4%, 2016, 26(8): 33- 36.
OLTULU Y M, COSKUNPINAR E, OZKAN G, et a. Investiga-
tion of NF-k B1 and NF-k BIA gene paymorphism in non- small
cel lung cancer[J]. Biomed Res Int, 2014, 2014: DOI: 10.1155/
2014/530381.

HO MY, HUNG SW, LIANG CM, et a. Recombinant vira
capsid protein VP1 suppresses lung cancer metastasis by in-
hibiting COX- 2/PGE2 and MIG-7[J. Oncotarget, 2014, 5(11):
3931- 3943.

[19) BaEte, XA, (118, 5. 1 | LESuEAS HIF- 1a 5C0X-2

[20]

SR HRRTF R L ALEIY. EB A,
26(16). 67-71.

MOURADIAN M, KIKAWA K D, JOHNSON E D, e d. Key
rdes for GRB2- associated- binding protein 1, phosphatidylinosi-
td- 3- kinase, cyclooxygenase 2, prostaglandin E2 and transform-

2016,

54

[21]

[22]

(23]

ing gronth factor alpha in lindeic acid- induced upregulation of
lung and breast cancer cell gowth[J]. Prostagandins Leukot
Essent Fatty Acids, 2014, 90(4). 105- 115.
DOHADWALA M, YANG S C, LUO J, e d. Cyclooxyge
nase- 2- dependent regulation of E- cadherin:prostagandinE(2) in-
duces transcriptional repressors ZEB1 and snal in non- small
cel lung cancer[J]. Cancer Res, 2006, 66(10): 5338- 5345.
KRYSAN K, KUSKO R, GROGAN T, et d. PGE2-driven ex-
pression of ¢- Myc and oncomiR-17-92 contributes to apoptosis
resistance in NSCLC[J]. Md Cancer Res, 2014, 12(5): 765- 774.
CHANG H H, SONG Z, WISNER L, et a. Identification of a
novel dass of anti- inflammatory compounds with anti- tumor ac-
tivity in cdorectd and lung cancers]J]. Invest New Drugs, 2012,
30(5): 1865- 1877.

( BT 4R



