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Abstract

AIM: To explore the expression of phosphatase
and tensin homology deleted on chromosome
ten (PTEN), Akt and pAkt proteins in hepatocel-
lular carcinoma (HCC) and to elucidate their
clinical significance.

METHODS: Immunohistochemical analysis was
performed to detect the expression of PTEN, Akt
and pAkt proteins in 78 specimens of hepato-
cellular carcinoma and 21 specimens of normal
liver tissues. The relationship of their expression
with clinicopathological and prognostic param-
eters was analyzed.

RESULTS: The rate of PTEN overexpression
was significantly lower in HCC than in normal
liver tissue (42.3% vs 90.5%, P < 0.05), while the
rates of Akt and pAkt overexpression were sig-
nificantly higher in HCC than in normal liver
tissue (66.7% vs 33.3%; 43.6% vs 9.5%, both P
< 0.05). PTEN expression was correlated with
tumor size, cancer embolus of the portal vein,
tumor invasion, lymph node metastasis and
TNM stage. Akt and pAkt expression was cor-
related with tumor size, invasion, lymph node
metastasis and TNM stage. PTEN expression
was negatively correlated with Akt (r = -0.385, P
= 0.000) and pAkt (r =- 0.334, P = 0.003) expres-
sion in HCC. Patients with low PTEN expression
or high Akt and pAkt expression had a signifi-
cantly worse survival time than those with high
PTEN expression or low Akt and pAkt expres-
sion (P = 0.000). A multivariate analysis based
on the COX regression model demonstrated that
TNM stage and pAkt expression were indepen-
dent prognostic factors for HCC.

CONCLUSION: The expression of PTEN, Akt
and pAkt proteins is closely related to the ma-
lignant biological behavior of HCC. pAkt can be
used as a key factor for predicting prognosis in
HCC patients.
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A Ohy 1E R TR B 1A LA U Tl TR I 4 M 1) 10
Fe Y, AL N 105 Qe ik B2 i Sl
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3-kinase/protein kinase B, PI3K/Akt)fr 5 4% F il
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2004-10/2007-12F- AR Y I 285 B S 1) Bl U5
AR SRE TR R RCY A NI ST S < N
PIRZ AT a7 . B 7161, o764, ik
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1 PTEN, AkiFzpAKEE7EFFLBIREELALADPEVZIAIHC x 200). A: PTENZE [I{LKIA; B: Ak LIE3X; C: pAktS 157K,

& 1 PTEN. AktKpAkiZEBE7ERTMBiEEE R IEE AR PHVZRE 1(%)

pa— , PTEN Akt pAkt

- {5 = VB PE | = VB PE & = B PE
ey 78 45(57.7) 33(42.3) 156.395 0 26(33.3) 52(66.7) 7.635 0.007 44(56.4) 34(43.6) 8.297 0.004
FEFELS 21 2(9.5) 19(90.5) 14(66.7) 7(33.3) 19(90.5)  2(9.5)

7 2 PIENSAKt, pAKZREITERHBIBEEPZREAVIERIE ()

AktEEl?Eix__ aE PE pAkIEEI?Et* & P&
& = 1 =
PTENEBRIA 1 8 37 -0.385 0.000 19 26 -0.334 0.003
= 18 15 25 8
20% M k. F43.6%, 21450 1F 5 BT 223 F0 1) e ik 3200 il ol

1.2.3 Rz GO NAHIEFUI I A i 491 35 A6 50 2
BT PR, BETHFARZ HilE, A4S R
(2010-01-01) 1k, Bt 7 i [A] FLAZ A FT, BF 025 A
(FH &5 JR ) s SR i DR T A e s 5 2 9
KT, BFFCEE AT oA H B BH 1k 45 R & ek
T 2. ASHIF SR U7 I 1] 1.0-6 1.3 (P A7 B 1 1)
26.1) mo.

SEvr AL TE THEOTEOREBE 1 2R 2 (a) ) A
Ko A6 56 K Fisherffi UIRER F 5035, ARG HT
K HISpearmantfl X 73 #r, 4740 7K HKaplan-
MeierEAf7F M2k, H & Log-rankf 5. £ K%
S MR Cox B T A7 4o vl 2% 45 B34k M
SPSS17.08 AT AL BE. P<0.05\ K 2257 4
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2.1 PTEN. AktZpAkt%E & &k fm o5 L8 28 F
449 A% PTENR I B VE RIS A A0 Mo, Ak
OB KA (LA Bk, Akt p Akt B PEYL (0
SRR B R CRUURLR, s A T M, B
Yt Jg 3 — iR SO BORCR (K1), Akt. pAktiR
F1 75 40 0 g 2 28 o ) v 08 % 030 R 66.7%

33.3%F19.5%, %5 Fiih 22 & X (P<0.05, K1).
PTENZE 41l i g 41 23 b 1) 5 Kk %0 42.3%,
TEIEH AL 1) R IA N 90.5%, 27 %
THEERE X (P<0.05, £ 1).

2.2 PTEN5Akt. pAktE & f A ta g5 448
Fak AR R fEFANIEAIZ, PTEN S Akt
A RIS B K@ = -0.385, 2 = 0.000),
5pAkti I FIA 5 W3 UG = -0.334, P =
0.003, %2).

2.3 PTEN. AktZpAkt& & I 20 jo 5 41 28
8 Rk 5 e R E AR AR % 2 PTENE AR
EARCFSMEER . A6 NoER . &R
S JE) AT 4 Bk B2 45 37 75 47 9% (P<0.05); PTEN
A R E B AETNMA W% 2 i) 22 A 4
THEE X (P<0.01), 7 BRI R A 2K, PTEN
HARKIEREER . M. R H 842
)22 F I 2 L(P>0.05). Akt S p Aktik 111
FIB K 5 R AR L S 1512 % R LT 2
W G5 R 4T 52(P<0.05), Akt M p AktHR 1K =
RIEFAETNM AR AL 2 10 22 e geil24 L
(P<0.01), 73 S BRI R I8 545y Akt K pAktHE 158
IETEREAER . MR MREEH . AR K
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HHE 16 = VE O PE K = CE PE 1% = VE PE

FH(Z)
<50 19 11(67.9) 8(42.1) 0.000 1.000 8(42.1) 11(567.9) 0.870 0.407 11(57.9) 8(42.1) 0.023 1.000
>50 59 34(57.6) 25(42.4) 18(30.5) 41(69.5) 33(65.9) 26(44.1)

13
=S 71 41(57.7) 30(42.3) 0.000 1.000 25(35.2) 46(64.8) 0.490 0.484 41(57.7) 30(42.3) 0.129 0.720
T 7 4(57.1) 3(42.9) 1(14.3)  6(85.7) 3(42.9) 4(57.1)

fEBE R (em)
<b 36 11(30.6) 25(69.4) 20.171 0.000 20(55.6) 16(44.4) 14.857 0.000 30(83.3) 6(16.7) 19.709 0.000
>5 42 34(81.0) 8(19.0) 6(14.3) 36(85.7) 14(33.3) 28(66.7)

AR
(=253 66 40(60.6) 26(39.4) 1.492 0.341 22(33.3) 44(66.7) 0.000 1.000 38(57.6) 28(42.4) 0.237 0.754
2R 12 5(41.7) 7(58.3) 4(33.3) 8(66.7) 6(50.0)  6(50.0)

[IixERE
g 9 9(100.0) 0(0.0) 5.630 0.018 1(11.1)  8(88.9) 1.272 0.259 2(22.2) 7(77.8) 3.392 0.066
75 69 36(52.2) 33(47.8) 25(36.2) 44(63.8) 42(60.9) 27(39.1)

BIER
=] 12 12(100.0) 0(0.0) 10.400 0.001 0(0.0) 12(100.0) 5429 0.020 3(25.0) 9(75.0) 5.690 0.026
7 66 33(50.0) 33(50.0) 26(39.4) 40(60.6) 41(62.1) 25(37.9)

TNMZEH
[ 2 0(0.0)  2(100.0) 26.901 0.000 2(100.0) 0(0.0) 20.213 0.000 2(100.0) 0(0.0) 24.152 0.000
I 31 8(26.8) 23(74.2) 18(58.1) 13(41.9) 27(87.1)  4(12.9)
1 44 36(818) 8(18.2) 6(13.6) 38(86.4) 15(34.1) 29(65.9)
I\ 1 1(100.0) 0(0.0) 0(0.0) 1(100.0) 0(0.0) 1(100.0)

& 4 78BIRTBIREEPPTEN, AkIRpAKIEHNRIASEE EEERINAR

Y R (%) T G PE
1 3F 5% (mo)

PTENZEBRIA

{7 45 51.1 31.0 6.9 2117 +2.51 16.25-26.08  0.000

= 33 90.9 62.0 52.0 44.28 +3.62 37.18-51.38
AKEBRA

58 26 88.5 67.7 61.0 47.20+4.06 39.25-55.15  0.000

= 52 57.7 33.6 10.6 22.74+2.35 18.13-27.35
pAktEBRIA

1" 44 97.7 66.6 44.4 44,54 +2.91 38.85-50.23  0.000

= 34 29.4 16.1 6.1 14.43 +2.53 9.47-19.39

FERE AL 2 IR ZE T2 % L(P>0.05, 3).

2.4 PTEN. AktZpAktE & {2} 2m i 420
8 F A 5 e PTENE [ mRIEA EHAR)G4E
AR RS TICRIEA, ZROA4R e =
0.000). Akt. pAktd [ mR A4 EH ARG AT
KPR TN, ERWERITFENLEP
= 0.000, K4). R4 i 85 1 s EAs .
JRECH . AT TR . TR S [ 2
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A= f7TH)(mo)
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i, Akt pAktH A s R IR B H ARG AR
B RAR, $RoR 3 10 R 5 T A s 1A
FERR BTG A 9%, YamamotoZ U5t A 1)
WFTTARAG 2L, S i KB p AKtER [ 1) et
Ji (EE SR AR R FRAIK, p Akt 12 B
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