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Abstract

Activation of adenosine monophosphate activated
protein kinase (AMPK) not only affects gastroin-
testinal cancer cell growth and proliferation by reg-
ulating cholesterol metabolism, fatty acid synthesis
and protein synthesis, but also promotes gastroin-
testinal cancer cell cycle arrest by regulating cell
cycle progression. Moreover, activation of AMPK
activates caspase-9 and then induces the apoptosis
of gastrointestinal cancer cells. In addition, AMPK
is closely related with angiogenesis, invasion and
metastasis of gastrointestinal cancer. This review
aims to elucidate the relationship between AMPK
and gastrointestinal cancer.
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phosphate activated protein kinase, AMPK) & —Ff
REH AM PO 1) 8 N, 2 Az N2k
L5 40 i R AU SO SR I B, R
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BAEL BRI R O 8 B .
FURI, WO I AMPK 5 Jied (1) 2 GG T8 . 4 il
FAMIL T WAL T S AR 2R e 7 B D) AR
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(. AT 2 R HE 7R, AMPKIRIBOE I —
FE KU A AT 904 4 2R 88 114 0 6 R BE T2 5 B,
AMPK 5 A6 2 I8 B 7T Bk 22 . AU
XFAMPK 5 VA 5 I8 1R 96 R A 73 LTI E
S I
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PR =R, oI55 1NNy I 45 A R 1A
Cify 25 FR 3, N A& fHE A A% O AT, A SR 22 51
P2 93 A TR TRl 4 g ek, o ) = B 47 S 3 M A i
LA R BRI AT, TS HAMPIIZ G,
P HE N3 (41 DU 5 196 A e 31006 2 11 5 LA [ e
MIFEF, X AMPKIEHE A5 AT EAEH, A
T AR e IS T R A BT 75 Sk -
TER RS 59 REN SR, &O5EAMWHE
VB IR 100G 1 (9 15T AMPKE B4 A2 AN ]
AT WO AMAE, BN E 2R
AL, DRI ) = SR AR S, v R A Sy
SR AT A

2 AMPKAJEUE

2.1 AMP/ATPIAR T AR VFZ A ZE UL

G HIAEREERZ . YUREEE) W) 2 EAMP/ATP
POA B 1w, EAMPK R G0, Har, b
W AMPRJ LA it 37 75 0 7] B 98 o AMPKC:
(H5AMPK-y W3 Bateman&b i 4s &, 7+
PR AMPK ()3 B iy, Mm i 16
AMPK-a W FE [ Thrl 724 21 (3) 4k 4 1
PR AMPK-o V3 Thrl 7240 1) & i R AE A
RO 33 A v A A A i A A
1k, B E% 1 AMP/ATP EL ] (RS AT v, 3t 23 18k
HAMPK, 51— RIS, TR 5, A
HUAR AT H S .

2.2 i@t bR MCE B H AT L, B
AMPK L9l 1 24 (DLKBI, MFRLE
PR/ I 2 % 55 [1¥HF 1 1 (serine/threonine protein
kinase 11, STK11), /& HLKB 13 [K g i) ) 22 2 iR
/TR B IR A O S IR B DR, o — TR R A
At o] LA T AW R A AMPK -0V 5LV 1 ) 17247 95
SR T S AMPK™> " (2)4 18 8% (1 i 2 1
VG- (calmodulin-dependent protein kinase
kinase-B, CaMKK-p), Ath 5= %23 ik 14 Jin 41 Jfd iy
Ca’' 7K P T AMPR !, oAt il A0 55 e fb AR
KA 7B - 1(TGF-beta activated kinase-1,
TAK-1)MILHF R M BP9k K AL (ataxia-
telangiectasia mutated, ATM)jifig!">'%).

2.3 HALBE T 5-F FE-4- T K A% B %
R (5-Aminoimidazole-4-carboxamide 1-B-D-
ribofuranoside, AICAR) &R RINIE iz Al
JHH — T AMPKIE SN A, A5 A — M IR 2R,
b vy 3 R A A A BRI, O R IR
it 10l TR AL TV il A MUP ) 2R AL Z M P, AT 00T
AMPK A5 5% Tl g1 BBt ik i, 2R
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A O A BB A DG i, 4
i b TR 440 L AR SR i A AR K T A
N T ) SR G A AT SR WA e 4
T, B HAMPK IR YR K T LR R
T ME(epigallocatechin gallate, EGCG)n] LA
A RE TR & I (fatty acid synthase, FASN)F1E
1175 22 #1125 [1(mammalian target of rapamycin,
mTOR )71 1 $AV 7 40 L s 5. AMPK
A I DA SR AR R R A R MR

3.1 M2 B EE ARt 2 D4R, fhiT RGP
i B AT MR G T A . AR YT 20 e T
WA AL JIEL ] 7 1) 245 90, At 300 A0 ) 3 R A R
FALIEAH S A (hydroxymethylglutaryl coenzyme A,
HMG-COA)IL i g1 & 354 H. HMG-COAL
J5i i AMPK ) S W B4, AMPKIEAG T A
HMG-CO AT J5 i (135 P, i S50 i 1 5
Jk /DB PR, 3 A AMPK AT RESE i 461
HMG-COAI& J5 Fig [R5 1, 32 11 SO e 5
/D, AT A R IR I ARG TR 2 A

3.2 flg BB A R R LR ARG
(Acetyl CoA carboxylase, ACC)FIFASN & g5 7 12
B BT Al JJRE PR TR RS RS 31 S B
VF 22 I8 40 I i 107 1 & R S 0, i I b R
200 6 I O 7 40 Y 9 ) D T I T 5 RS D A A
TR A P P PR HE B, R R R O RAE
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b, B FEFEA K (Insulin-like growth
factor-1, IGF-1)n] XX E 45 A C CHY G P M T 5%
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R FRBEF A
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M 1 P g AR 2% DRk, S AR I AMPKOTT i
A o 00 ) T 7 R 5 DA T A9 0 A 2R e 9 ) A
K 5.

3.3 & & AR T N 2 L [ (mammalian tar-
get of rapamycin, mTOR) 2 & & A Hh—AN =i
PERIL ) O, 2K, e AR
R — AL, S T A E YRR, W
FUUESEmTOREAMPK 2 1) R fiz —,
PI3K/Akt/mTORTE 5 345 A% A= ) i 44 4 it
A — SR B SR, AR /MRATAE AR
K5 F(platelet-derived growth factor, PDGF).
R K K F(epidermal growth factor, EGF)%%
AR I, PI3K-AKCE S # H0E, A
BEmTORP, B m TORBEFR k24 R 4>+
FHE R S6 £ 1 (ribosomal s6 kinase, SOK)F
FAZ BB AR R AR ZE A B A, A
B R, A0 A RN . BIEST R,
I AMPK ] E i ARt HU& 1240 HIm TOR,
ST 45 P e A0 M B 1 A B S A, K
(¥ AMPK R DL R AL 25 1 PEAAL B2 45 /K2 Tuber-
ous sclerosis complex 2, TSC2)_L 155 #h2 /N 3k
FRI%FEThr1227F1Ser1345, MTEIETSC, (e fd
TSCUTSC2E G, 6] T mTORKIFEE,
A2 B A A . R, AMPKGE R —
@A N mTORYE 5, B3 ul ) 42 )
BT R, 4R i i e i i AR L 534k, AMPK
L 0 48 UE W 20 2o 2 I A B Y LA HoA 23
MRS 0B AR S . ARG ARAE RN E W,
P3004L 8 [ Z WL A2 g A SR AME 2 1103 (fork-
head box 03, FOX03)""*.,

4 AMPK5E{k A REER0 B A A

AMPK A1 A0 1S 39 0% J5 2 AL el s 4 Lol
R VA R R ) A KR

4.1 s R A B ZhALE) A1 I RE 5 R sh it AT
N I TE, T2 BRI TG, At 4 A
WG HEASH, X SRR R
P TIE  E ER AE AN E ER  (cy-
clin), Ji )8 B AR 2 0 (cyclin dependent
kinase, CDK)F1 & H] 8 (AP 8 i i 4
il 2 1 (CDK DAL A 45 52 ). cyelinthfR &
WIEE, FR G BUR AR5 40 i R A OG, JRRE S A
N CDKIE S E G Y-—KE A, ii15CDK
TE 26 ) LAY i SRy e I A 7. CDK
JEARE W O g A B PR 0 O K.
CDKIJ&— 241 i JE 391 2 (A s e i 7). =

0T 20 e A SRR SR R AR A, R 4 A
Pt DRI TR G R =40, DA 22 KT 231 K/ ke i
. EEAT2RF K, INK4(Inhibitor of CDK4)#ll
CIP/KIP(Kinase inhibition protein). 4fl i &35
SN L EAT 24445, —JEcyclinD/CDK4;
fEcyclinE/CDK2. W5 I, 1rH0 %M 6k = (11
BT, WS ) AMPKS 3 PS3WERR 40 A 1T JE 2 4l
JR R I AR A, L mT BB R H LA 35 1k [ AMPK
i PSRRI JA BIP21 4 i, P21 —Fl
CDKI, H [ 5ZFCyclin-CDK4E &, B —
&, S8 HE A Yicyclin D-CDK4MICyclinE-CDK2
T SZ A, IR CIBERR AL, AEREIRILRbEE
IS E2FR 45 &, A2 R, AT FH 141 i A
G JAEE NS, HHFFURIL, P53 AT 40 i 7
T n RE IR AR 8 i S AMPK P,

4.2 Zm o B AL AR I EAT, A
FRIVER AR A R oA A 28 T R T 1Y) 4l 3
K 15 (cell cycle check point) e 54 il 41 g 4 4
JEL I P AR B G AT R, A B e ) — B LR IE
DN A A1 G € A 3 T o 2 (R0 2 L. i g
JEHA AR Ay 5 AR AN A AR AR (DGY/S
R A AT Q)SIAR A A B)G/MIMAS 1 £ (4)
W/ A A L AR 2B KR F--B(transforming
growth factor-B, TGF-B) 1] T icyclinDFICDK4 (1]
Fk DAL BEP21, P2TRIP1SS =25, 40 i 4
WARHMEEG . AWT9R I, AICAR W IH I e
AMPK, IS TGF-B, 445 e 40 B J 3 f=i
TG AR R IR 22 T S AMPK
A &5 s 40 M J 453 -G 30, G mT BB LA
AMPK#HE S 8cyclin DI mRNAMEAFRE T
K, 75 FP21FIP2741A, #iilcyclin E/ICDK2E A
PRI TE, T BELLE40 B G JE ASIA HERE, 5
SE i A0 A S £ i ) e AP

5 AMPK 5 E{L ARADRZEY AT

i 988 T A A AN AN v 98 4 i PR 34 B 1 &5 22,
55 b2 At ) O T2 B DG PR T AR
By b 40 MR T R SRR T AT 4 Y
T3 B A AR 2 A 5 U A — &R 41
FERF IR 5, 32 B R A5 A0 45 40 98 1 1 B 52 4
T % R 40 £ 25 C RS JURT 2= R 428 11 i (cas-
pases)BUE I EDI & 45, T RR I R4 L
T TE 2, (H O 40 caspasestE I T4
AT A D ER. AR, kR
TE O AMPKCFIPS 34K s 142175 3 445 e 41
PP AT REMALE R : 351 1 AMPKE 1T PS3
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BPRAT T RS AL, Bt iEthcaspase-9TifA, BF
M AT caspaseRlcaspase-37iGtk, YIEIEAY),
WORZ LT )28 A UBh 5 8 A% TR A
DIy, FPHIDNAM KM, A58 41 i B 28 5 L A
A, PEAMRE T AR WU
P FPS3HRMHCT 11645 A 4l I T, 14
P00 ) 3K L g A S ) ARG, T A Y AR
PS3(¥HCT11640 b A BEfMb AR K, dl i ¥
T AMPKIE M40 HIm TORYE PE, A3 AT 40 i J& 39
59 TG Y, Bl R AR L AMPKIE
R HImTORIG M, A8 45 i 9 4i i & AR v 110
WAL AMPK AT i 3 P 4, 46 g an i
H Wz

6 AMPK5iB{L ARMPEBEVS AR

12 28 RVL 7% o 2 1 e 1) B R AIE, AR 28 MR
K2 B B TS FNIE AT, 47 2 AR 22 I 4k 4
FR . 04 % 25 1 B (matrix metalloprotein-
ases, MMPs){E R 12 225 1 T VR FH A AE ok &
ZORTE, KBRS R WL 546 8 | A g5 A K
20 M M b e 52 22 B B 9 e S T D) AH O
SunZE U 265 K p53 5878, RILRALRIPS3
AT A B S ZKSP W0 i 6 ) e AR A TR 32 4
MM P s LR 28 55 AL, AT O 755 22 Fofr 4 % A 5%
FERI ) RIA. B4 2 -1 (Hypoxia-inducible
factor-1, HIF-1)2— P4 A0 it % s B 81,
FENUARCAA N B i 2R H . HIF-1RE8 75
FEILE T O R oA I VEGFAFJE R R X,
R 1 7 2B ML T R, A R A AR 2 R G 7% ) i
M. BRI, — HOSUNC AT 38 i % AMPKZE Ty
FHIHIF- 125, FEH) R () (2 22 R f .
AICARA I BT AMPK, [ 1k T8 40 i (6 3
WAL R AR R AMPK S T4k & IR 112 28
MRS H AT A, A7 ek P IR

7 AMPKSHIINERZR

1% 25 Bl (angiogenesis) & 5 241 2 M BEAE 1 %
FALAE T BSORT IR B 40 105 Y 245 1R ek AR T B
A AR L A B e, AR KR R
ARG 8 3 A I TR A R TR o A i AR
JSCak R 52 10 A AR O AT Y DR 1R L R 4
H AT A B I A A U 1 DR 3 R I
W B2 4l A2 S R f~(vascular endothelial growth
factor, VEGF). I/ LM (Angiogenin).
MMPs. M2 (Angiostatin) M ML/N R W
#1(Thrombospondin-1, TSP-1)ZE4+Ff. bk
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FUUE A, - HOSUICAT LU 3 NF-kB 1 Erk 1/2/ErkS
P E AP AR SR T SP-11) 40k, dE il
LA A . ) A IRTESR H, 7RI 0 i, 3
L IIAMPK A S VEGFIZRIE, {45 L5 T %,
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8 451B
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B EA 2T HMG-Co AR 5. ACC.

FASN KmTOR ELFZAM I 7 (1) 14 58, 75 5 40 fifd
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(P12 Z8 RN LB o I 45 A= e 25 SR 00 6] b Jeg 448 B
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AMPK-COX2i& 42155 5 45l Jia 41 M f 215, 3%
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