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Abstract
AIM: To determine the expression and activation
of Akt in gastric cancer and to investigate the
role of Akt activation in tumor angiogenesis in
gastric cancer.

METHODS: Forty-eight fresh gastric adenocar-
cinoma tissue samples and matched normal gas-
tric mucosal samples were collected surgically
from patients with gastric cancer and immedi-
ately frozen in liquid nitrogen. The expression
levels of Akt and phosphorylated Akt (pAkt)
in the above tissue samples were measured by
Western blot. Immunohistochemistry was con-
ducted to evaluate the expression levels of pAkt
and vascular endothelial growth factor (VEGF)

and microvessel density (MVD) in gastric ad-
enocarcinoma .

RESULTS: Western blot analysis demonstrated
that Akt protein was expressed in 20 cancer tis-
sue samples (20/20) and 19 normal tissue sam-
ples (19/20). The mean expression level of Akt
protein in gastric adenocarcinoma was 2.7-fold
higher than that in normal gastric mucosal tis-
sue (0.186 + 0.013 vs 0.069 + 0.009, P < 0.001).
The expression level of pAkt protein in gastric
adenocarcinoma was 4.1-fold higher than that
in tumor-adjacent gastric mucosal tissue (0.164
£ 0.025 vs 0.040 = 0.006, P < 0.01). Inmunohisto-
chemically, pAkt was found to be expressed in
67.7% (32/48) of gastric cancer tissue samples
and 58.3% (28/48) of normal tissue samples. The
abundance of pAkt was significantly associated
with tumor differentiation (y* = 8.280, P < 0.05)
and TNM stage (x° = 8.526, P < 0.05). The mean
MVD was 40.6 + 15.1 in 48 gastric cancer tissue
samples. The mean MVD in pAKT-positive can-
cer tissue samples was significantly higher than
that in pAkt-negative ones (45.5 £ 20.3 vs 30.6 +
12.1, P < 0.01). The mean MVD in VEGEF-positive
cancer tissue samples was significantly higher
than that in VEGF-negative ones. In addition,
pAkt abundance was significantly associated
with VEGF expression (x° = 12.89, P = 0.012).

CONCLUSION: Overexpression of Akt and
pAkt occurs in gastric adenocarcinoma and may
promote tumor angiogenesis by up-regulating
VEGF expression.
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cular endothelial growth factor; Western blot
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UL LUAT K484 . R F) Western blotik #2041
8B I RS 5 R AKtA BB AL Akt(p Akt)
B 4 Rk, VAR IR LR AL R M pAKLE &
FEA81) B 5 A J 5 B ML 4R 00 A VA B
M A ¥ BT (VEGF) 2484 § JE 4028 P i &
K. R A CD3440 R A 8 A EARITAR M
H B ARG Fo 95 Fe &R LA E R 28
LG o E 7 E(MVD).

ZEH: Western blot 2 7204] § %% 202%(20/20)
Fo 1946 5 5 E % 4L 22(19/20) F HFLEAKLE G
#fk, AktER @ B RSP 6 KA KR
B AR LR692.745(0.18610.013 vs 0.069+
0.009, P<0.001); {2204 § & BexF 2047 o 4 o]
ol Bl p Ak & @ 89 FGA, AR 20 4R 49 KT
JE 5 B 4L 424.145(0.164+0.025 vs 0.040+
0.006, P<0.01). pAkt& & 1& § J& A 5 %
2048 P ok 0 TR B 5 R 25 66.7%(32/48) F=
58.3%(28/48), pAktik & &L THL HLE
£(x* = 8.280, P<0.05)F=TNM 4 £ k(=
8.526, P<0.05)#9 § f& 4042 4. 484 B 4142
#9-F3MVD A40.6+15.1, 326 pAktF& ik A
MR AL, MVD 1A 445.5+£20.3, A116
Blp AktE A PG B BELL40F, MVDIGE A
30.6+12.1, it oA R ML e AR 2%
M £ F(P<0.01). VEGFE48%] § JHL0 L8 P 6%
PR ik % h 52.1%(25/48), 3 K B 54T £ A
pAkt5 VEGFE B JE 4048 P 64 Rk KT
£ (= 12.89,P=0.012).

28 AktERpAktE a4F kit Ak T H &4
2%, pAKUE & TTALALEE B 40 5 47, LA
FIKVEGF T L P X EZ AT,
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5 Zh MR AL N ARG AR A 5 38 4 vk
F0FR AT LBH T VEGF B A A2 A F B, 4%
M, AR EGAAEAKYVEGEE Sl S
L5 9 0 1A BT AR R AN I k0. AEF RIS
PRI g b Akt 1 28 75 G A0 55 e 1045 8 2
(P

1 RIS

L1 A T AR D) 16 8 i S Y. 1) 9 55 1
UL ZUHT B bR A48 B A T RAT. B 5 )
W /3 2240 /L P FRE [ o, A G, fir ey
I R4 pmEESY) A DL s L E Uk
SRR E AT, AR RPUAAKC BT
N1k Akt(phosphorylated Akt, pAkt) . v b
P A Cell SignalingA ], %Pt A\VEGF#.5¢
FE PRI H Santa Cruz/s ), #5826 A
TR B S TG (0 1) (1M arker 1 Cell Signal-
ing 2wl

1.2 7%

1.2.1 R AZRAFHEMNp Akt VEGF& @ &
KR e 4 Uk 24 S P X 48151 T i g 55
TEH AT G, BRAEF S PR & ud W] 1
AT, PBSZEMAE — P/ A BITEX . £DAB
B, RFEEYSEE . T48 hkEs FI T,
FE400F5 AT R BE AL LS AN DX 3k 157 BH 1k 41 A
H o FHAE RS R R (1)-, <5%; (2)+,
5%-50 %; (3)++, >50%.

1.2.2 Western blot# | AktFep Akt & 49 & A K
P RIUE AR, PB-actinfIACTAE N
SR R L RERT IR, RN AR R D ST 30k,
HY50 ng#k A Al 11T SDS-PAGE HLUK, Jf4%6 2
THIR T HE R I =B 12 h)E, FHTBSTZE Mk
W3R, 2 Al et AAktER BT A p Akt
SCREPUAR(L  1000)4 CHFH LR, TBSTERE3
UG I B S A P b ad 1) SE P Bl e
Pl 2 2 000), EEFRIRIFE2 h, HomFE
RGO R G, WA N XU Bt g,
1.2.3 BRAR T g % GEN: LR A
C D34 ¥ BT A I LA P 52 40 b i i I
CD34, KM R A LU ESPIL Y (4. CD3441ik
FREE A1 2 100, BAYEXT R FHPBSALC D34
PUARRR, Jetugi G B . B A o
2 ¥ (microvessel density, MVD)il-$CK H Wei-
dner5C5 BT B, IR N R LLAR I N AT
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miA %_ﬁ % . x| BEUESESARDRARPAKIEBIIRIANX c N C N C N C N
Akt At 18 347 3t 3 (7 = 20) .

R A AR A o SESSNN——
o AT A, RN AKIZEE PE  pAKEB  PE _ S :
DR N R o VRl B-actin
Wit —Hiex  LEPAZR 0.069+0.009 <0.001 0.040:+0.006 <0.001
—#X. RIBAIR 01860013 U 0028 | ERUEEEAAADAEE. pAKEERASE
B-actinBYRIA. N: 5 IEH A C: AR,
“H L7 (hot spot), SRJETE R fFEE (X 200)FLEF

UG A A ROH, IR B ST,
{E R R St JhE G o3 A R G 0 R A DX 3R, P 3548
SRR TR IR MV D, S (616 Py Bz 40 o 5 A 1 4
P g B BT PR B R A P s At g
SR LUrTE, RIRA — AU, A5 i s
(AT G, AN FH 240 Bt 305 5 1 A 40 8 35
(IbRfE.
1.2.4 Sz a A hm g a2 P VEGFe &
iR FLARERE D B R p ARt G 28 41 204k 2 G i,
B — 50 BT N\VEGF B g BB Ak, FikefiE N
1 1 50. VEGFH A Wrbrut: LU ST A IR
CRTURLAN A P 40 M, DA 4 40 T o Lo il (5
A F R 1350 5 - BAPENE<5%; +: B
PR 1115%-50%; ++: BH 40 ii>50%.
1.2.5 B 541 KHI3EImage PC alpha 9K
AT RGN Western blotah AT EGZ 0, 11
SitF AR SLI0 K HSPSSE T ik
R %R Hmean+SD# 7. M Student's ¢
R J7 2 HHANOVA). R bf S 45 5
HAT G50 HT.

2 BE

2.1 AktZpAkt& @ /£ § & B ad 2028 W 89 ik
Western blotfill 2051 37 i 15 9 K i 55 1E 41418
Akt M p AktEE IR IA K R, 2041 4l
214(20/20)F119419 55 1E % 21 23(19/20) P A-/E Akt
HEAMRIL, KRBT R0 R W], Akt H
FESE AL IR P38 2 K KT g 1B LR K2, 765
(1), Z57WEP<0.001, El1); 20058 i
I 55 IR MR p Akt AIIRIEKE LR, 8
AL T p Atz (1 P2 RIE KT b IE 421
4.115%(P<0.001, FE1).

2.2 BEBRAMELE PpAKtE G 69 Rk 516 RA
AR E R RS R BoRp Akt E
BEFRIK T 55 150 RBLR L R 4 i A s A
JL R s, AR L) bR U B L g A
(18 Ji A S22 i S P e €, T I T (1 R I R A

TS B T (12). fEA — R, IEH A
PAKEI) B2 BE T34 2 DX b % . pAke
B AT i R 55 11 2L 20 I R BH I 2 43
9 466.7%(32/48)F158.3%(28/48), SGiit ik
B, pAKtE FRIE T A AUMMLE Z (' = 8.280,
P<0.05)FITNMZ WA (* = 8.526, P<0.05)[f)
B A R (ER2).

2.3 pAkte AL BBA R Mo B B E K R
4845 BB LA T HIMVD R 40.6 +15.1, Ja ol
14-115. fEANFIGLAAAY . BRI E Stk e %
() B 4L R WM VDA B . 25 57(P>0.05). 4%
1M, 7E32451p Akt Ho 35 4 24k 24 2 38 BH 7 1 i 41
ZUh, MVD¥JE 445.5+20.3, Mil6flp Akt&ik
B IR B s 1 23, MVDIME 430.6£12.1, 48
TR 41 2 e BA W3 M 22 7 (P<0.01).
2.4 B L PpAkts VEGF &L # % 2 VEGF
5p AKRIEACT IR S WAL, 3 K5 o BTk
W) % 1 R AL P [ R IR A B I 5 (o
= 12.89, P = 0.012). 48fi| FmipAkt. VEGF#JIH
PER224 MV DA 55.6 +25.1, T H &)
B 134 427.8 = 11.5, pAkt5 VEGFY B
M EEALMVD R & T E TSP =
0.0007).

3 e
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58 20 6 8 6 ++ 3 4 5 12
FH(5) Bit 23 15 10 48
<50 23 7 9 0.701 0.704
=50 25 9 11
BEDE HEA0 BRI R, FRATAIL, p AR R R IE T4k
S 4 1172 8280 0016 iy d] U TN M2 WG I 41 230, %
SO it S chlieman B T STLERAIL: 72N
P 4 10 14 10 1450 oasa JEHZHpAKtFIFHTERN59%, HHFKILAKTY
=it 14 6 6 2 JibIRa 1 o BB AR O, AT BN, ON S R
AR \em) B AKE 5 I R S5 AL T Ak R ) A KR
© ® 8w 1E13 0400 gl RATABISU, pAKUI A T
=5 22 8 7 U \
- ELERAERS IR AL AT R R, (L1 ik
| =1 22 12 7 3 8.526 0.014 @Jéﬁﬁ‘i%l
[, 26 4 13 ik, AW R, AKEVEGF S S ifi
MRS AR R PR R O T
SR S099 0001 b st Ao L B A R, A5

TN AN, SR X Serd T30 S BEIR AL I Akt
PUARLZ S s UL AT MIE 5 R Sk 3035
IpoRE . FLBRE . g, SR ek Rk
e OPELE . BRI M AN A B B b
TEAE AR FETEAL T, JU A N LR 1) S
AKITEAE 55 22l b8 55 A 22 (R TUJS 25 D) A
KU R Z IR SN ARSE 3 SR T Akt/EA
g b ) TR, (R 212U Ak R IR
DL B I I IR AN T

LEARWIGEH, AT TR HH Western blotSZi 4
R B IRAKCE (I7E B AP 1 RIE KT 2
# . BEEREUR W, JERfRILAKE AR &
WG, SR AKEEPIBK/AKS 5 IR T Ik
P AKCIT S J5 B8 8 L P R AN [R] (R AL e 1k 4
Ak (1) fR 340 M B A, s g 40 3 o 1
()20 16 S REL s ()4 el 40 e o, A eE 4 i
T FHE A G S IFET, LKA A7 ).
DR, FeATTHE— D LR T p Akt (I 78 1 8 S e
SHIA U ) 3 TA 7K . Western blotyh A6 45 5%
A1 2 b p AKEER [ (R /K1 B 38 o T I
M. AR5 R s IEH A2 P pAkt
R IE DA R T AR IR B, PR RIS Ak
(15 AKER 1 AT 6 38 ik 10F 40 1 5 390 1 R i 41
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il T B VEGFRIA R M, LLdk—254)
Mr L RIB KT 5 AKGEIIC R, LI &5 R W]
VEGFRIEMBME N52.1%, It HHRIEKF
EMVDREZE IEAK, X501 ARBFI 4 R —3
734, VEGFIMRIAAKF 5 B4 2 hp Akt &
EACFEYIM (¢ = 12.89, P = 0.012), #—2
i1 M SR p Akt VE G FH A (1) 15 s 4 27
MVD & & T B (@ = 0.0007), $&7m
B 2 p Aktn] il 75 $ VEGF IR I
PR M A Bk, £ CL B W, FRATTHEN S5 A7
Je AP JR AT REAEEp Akt/VEGF/E 5 1 1730
PEE B LA BT AR, MR, XA T —2
(RJAAR A S 56 M AT AR SIZ 56 560 I
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