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ABSTRACT Objective: To investigate whether paeonol could change the phosphatase and teusin homology deleted on chro—
mosome ten (PTEN) and AKT expression of homohepatoma carcinoma cell line in vitro. Methods: Home- hepatoma carcinoma
cell ine MHCC97—H was cultured in vitro, proliferation inhibitory effect was detected by MT7 assay; PTEN, Aktl, Ak2mRNA
were measured quantitatively by RT—PCR, Expression of PTEN, s—AKT protein were measured by Western blot. Results:
Paconol could inhibit the proliferation of MHCC97—H cells, with dese and ime—dependent effects; PTEN expression in low and
AKT in high level in MHCC97—H cells, in v:hich, pasonol significandy up—regulated the expression of PTEN and down—regulated
AKT. Conclusion: Paconol could ianibit proliferation and up—regulated the expression of PTEN and down—regulated AKT in ho—

mohepatoma carcinoma zeil line MIHCC97-4 in vitro.
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FHEZB (paeonol, Pae) Rzt FHiE (A5Z5RHEML T
Paconia suffruicosa Andr. )RR 57 )M T EHFUN 4, B EEBRAL
Y. FHRR RIS BAATUE KR I BB HEEEL |
HR A R R FEMAIREENY, BOlA CHRE ST M E
KRS ERRA TP AE R, T HALE M A, SLRE
B et Sh et AP S B 4R MHCCO7-H R34 R
MBERARMBERE PTEN R T 47 AKT Fiks0Bm,
K7 B2 My B H B A R SR AR A S0 R B AR B

1 BRI &

11 HR.EERNBNE

Pae ME THRAEHHBAMAFE (10mg2ml, EHHEF:
H33020043 ), #H3%EF4 RPMI1640(GIBCO BRL 227 ) Hitk
4 1 7 CBUM U5 4 YA BT ) s MTT( % 8 Sigma /A7) )
FApH 4 7.4 14 1x PBS B (5g/L), 0.22um IR, 56

*ELSMHE . HEE A RBFEELTE (061120050)

/MEH ACHKBRF(FRINAR); ZHE T (DMSO) . %
ZEWREE B M (HEPES) B AIR§ (%R Sigma /2 #] ) ; Trizol
(Invitrogen 2v5]); WiFs7FiAM & ( Revert Aid First Strand cD-
NA Synthesis Kit) ,Taq 8 .NTP ( % H MBI 4} &] );PTEN,
Aktl Ak 5|#) % B-action &+E |- ¥ Sangon &1, PTEN £5¢
R& i {k (Cayman) ,p-AKT(Thr308 ) % 32 REH ik ( R Cell sig-
naling 2% 7] ); HRP % Bl —#i(Santa Cruz); Hfi i 7 24 o it
A EMrdl. (U38:CO, B IE A ( H A& SANYO 24 );
YJ-1450 MR TAE G ML A B BB D H A
OLYMPUS 7= ); B§#rAX ( 328 BIO-TEK Al ; BERE AR 5
¥ (Stratagene 3 [H /5] );PCR {X (3 Tech 24 H]); Sig-
ma-16K {IKIR% R E & B OHL(ER WTW 24 d)),

1.2 Kk

1.2.1 ZRARIESE : A SIS MHCC97-H 40 7 F RPM11640 1%
FHFOMAFES MBE AR R 005, FBER HER
105U/L,HEPES 2.38g/L-1 BYZBHIE 73k ), FIA B4 80k 0.075
BB SR pH R 7.2~7.4, B AR BN 0.05 1Y CO,,
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37°C MANRE T MIE SR A P35 7%, 24h %9, 48h B A 2.50g/L
BEEARMHEAER 1 K, SRERREEREA K, RSB
A KR

122 MTT ZRNEWRR THIb R B K40,
RIRE R 5% 1070 WERARBE, BRHT 96 fL+, B
0.2mL, 24h J5 4> 5 AR R ¥ BE ) Pae (RPMI1640 5555 ¥ A
#)o BAER S MEL, BITHM PR 24, 48, 72, 96h, K 1A
LA 200l MTT ¥, Sk2E3% 5% 4h, LHIATR IR, B
FLm 150,L DMSO, 7K F4R B350 10min, ZEBEHR{L(570nm I
KO LR SEE , BRI HIR, HE T R
(%)=(1- LI 4A -1 OD {f / %t BLH -+ OD fH )x 100%, ¥
18 Pae 4b ¥ MHCC97-H 72h B IC, {8,

1.2.3 RT-PCR %4 # PTEN,Aktl AKt2mRNA fOP% 40ARE
Fe  BOW B S, LA 19.48mg/L Pae 35 3£ ( 72h B IC50
VR AL TRAHAR 0,12.24 36h, BREATE] S4RAE(6% 104 K, B
ANBHE) £ S #R), Trizol $2EUE RNA, 3 OD {ff, RNA ODy/ODoy,
X 2.0, BISHEEER R K S F RNA E®4E, FH Spg & RNA #%
RevertAidFirst Strand cDNA Synthesis Kit (i B E G BUE — &%
cDNA, F 4 i cDNA # 47 PCR, PTEN Aktl Ak2®,
B-actin 5| Y5 K HRM(F 1), BEKMER B PCR ¥
Spl T 1. 2% B PEBERE P Ak , R BRI BUR 74 R 4e 40 51
& % 4 PTEN Akt Akt2/B-actin f#] 3% ® Bf M. {8 % /5 PTEN,
Aktl Akt2mRNA BIHiRT ik,

2 | RT-PCR 3| MR R Y 4
Table 1 Primer and amplification condition of RT-PCR

Index Primer Length(bp) Condition

PTEN sense:5’ -GGACGAACTGGTGTAATGATATG-3’ 671 pre-denaturation 94°C 5min;94 'C 50s,58.6 C40s,

antisense:5’ -TCTACTGTTTTTGTGAAGTACAGC-3’ 72°C50s.30 cyles.amplification 72°C 10min
sense:5’-ATGACGACGTGGCTATTGTCAAT-3’ pre-denaturation 94°C £min;94'C 50s,58.4'C40s,

Al antisense:5°-GAGGCCGTCAGCCACAGTCTGGATG-3’ 330 72°C40:.30 cyl=z.amplification 72°C 10min
A2 sense:5’ ~ATGAATGAGGTGTCTGTCATCAAAGAAGGC-3’ Ns pre-denaturation 94 'C 5min;94C50s,61.2°C40s,

antisense:5’-TGCTTGAGGCTGTTGGCGACC-3’ 72°C405.50 cyles.amplification 72°C 10min
B-actin sense:5"-CATCCTGCCTCTGCACCT 3 455 Conditon same as the corresponding target land

antisense:5’ -TCAGGAGGAGCAATCATCTTG-3’

1.2.4 Western blot ;543 PTEN, p-AKT B 93%¢ Bk (8
ST KA, R R0 5x W0V/L oY SR AR MR, e Rh
F 6 FLigFe b, B 3ml,24h SIA 19.48mg/L Pae 3% 5
W, 4038 0.18.36h, HANBYIE) IR S AT BETL ., IRy 1x
PBS #t 2 %, T, 8L A RIPA Lysis Buffer (3818 = X)
200pul , {5 YRR FE S BE AR AE AL, 4B AR FE > BB JS 12,000g B0
Smin, B |- 8 —## Ep &, BCA BAWREMEHN & EIR
ROWE B AW MR &HEAWREY 1,000ug/ml, HHHK
B 10pg B AR A 5x loading buffer (Sul), #K#&
5min, 10,000g B.0> 10 min, B -, ’K_E ¥ 415 #47SDS-PAGE
(8% B BZ . S% MR AEME ), SDS-PAGE 453K 40V H ¥4 #8 60min,
e AW A B PVDF IR L, Y205 B, T 2: Ve3R8, I
A Western i iR $ ] 60min, —${#F (PTEN 1:200;
p-AKT 1:1000) ,4'C##E 3%, 0.05%PBST ¥t 3 ¥k, &K 10min,
FEA0 1:1000 F#% B 49 B o WAL YR8 (HRP)AR i — 5l (%
H/R 1gG), BRBB—/NEt, 0.05% PBST ¥ 3 ik, &K 10
min, B5 5 ECL ZRBE 10min, B X KA, BREE
1.3 Siteat@

H RN e bRMERE (xt s), R AJ SPSS14.0 itk
T N R 7 404, MR AT R A Pearson BERAHC 2T,
P<0.05 KX 5H BFH,

2 R

2.1 MTT ZR WM XR

Pae 7£ 2.60~166.18mg/L X MHCC97-H 4l fu (3% 5 &
MBI, BB R AR BEARM . LAMR B B 3805 99 o SR AT
Pearson B Z84H X447 (72h BF,r=0.995, P<0.001 )., 113 72h K

ICS0 {3 19.48mg/L, EHCIEILL 19.48my/L RHIRE S,
“R(F25A@1),

2.2 PTEN # AKT FiX K FR R AR

2.2.1 PTEN,Akt],Ak2mRNA #3i&##: RT-PCR 85,73 [t
MR4A MR A9 PTENmRNA 2558089, Aktl, AK2mRNA RikH
3, £ 19.48mg/L Pae 407 12,24,36h (9408 PTENmRNA #i%
FEWTIME , T Akt] AK2mRNA F5Z855 (% 3 58 2). 4
PTENmMRNA 5 Aktl, Ak2mRNA ik 7K ¥i#47 Pearson B4
HEMMBR_-EEEEFHRMX, (PTENmRNA 5 AktimR-
NA: r=-0.955, P<0.001;PTENmRNA & Akt2mRNA:r=-0.916,
P<0.001),

2.2.2 PTEN,p-AKT AR5 M Pae 7] 3% MHCC7-H 4
Hfa PTEN B ik, BE{E p-AKT A RiX, I BEAL SR (1] B 4E
KRB EMRMAEER(F 4 58 3), RitHmBr,
Pae 4B 18h A2 B4 B F#(P<0.05 2 P<0.01), 4% PTEN,
p-AKT B %A1k Pearson B LT, B RBRBBER
#H2%:PTEN 5 p-AKT r=-0.823,P<0.001,

1104

1004 —=—2.60mg/L pae
90 //d//»a —a—5.19mg/L pee
fu e s
| 80 // —e—20.78mg/L pae
_§ 504 ”/«v —o— 41.55mg/L pae
£ 40 , /;" -8-83 09mg/L pae
£ 30 166.18mg/L pae
£ 204 /r/”:: Bl 9L P

10+
0 2 48 72 9%
Culture time(hours)

B 1 MTT 5B B3 MHCC97-H @R K HPHI{ER
Figure | Inhibitory effect of paeonol on the growth of MHCC97-H
cells assessed by MTT assay
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%2 Pac ¥ MHCC97-H AN BIE R (xt s, n=6, 1D %%)
Table 2 Antiproliferation effect of Pac on MHCC97-H cells
Pae 24h 48hA 72hAB 96hABC
mg/L A value % A value % A value % A value %
Control 0.861% 0.013 - 1.182 £ 0.055 - 1.403 £ 0.051 - 1728 £ 0.047 -
2.60 0.845¢ 0.020 1.858 1.093 £ 0.085 7.530 1.237 £ 0.033 11.832 1391+ 0.035 19.502
5.19 0.801¢ 0.008* 6.970 1.000 £ 0.013* 15.398 1.081 £ 0.050* 22.951 1.240 ¢ 0.062* 28.241
10.39 0.707¢ 0.011* 17.886  0.901 %+ 0.011*= 23,773 0916+ 0.010% 34711 1.044 = 0.046™ 41898
20.78 0.608+ 0.008%! 29384  0.7781 0.027™ 34179  0.775% 0.028* 44.761 0.865¢ 0.022%¢ 49.942
41.55 0.465¢ 0.005%* 45993 0579+ 0.010%* 51015 0470+ 0.016** 66500 0439t 0014 74.595
83.09 0314+ 0013 63531 0333+ 0011 71827 0299+ 0.017* 78689 0.135% 0.014 92.188
166.18 0.176 £ 0.006™% 79559 0.190 £ 0.012*% 83926 0.103+ 0008 92659 0.010% 0.002%*% 99.479

a: P<0.05, 5§ {48 b 8 b: P<0.05,55 2.60mg/L AbFRIHLE & c: P<0.05,5 5.19mg/L 4B A L&

d: P<0.05,5 10.39mg/L 4bFR4H LL 8 e: P<0.05,5 20.78mg/L RLIBA LR £ P<0.05,5 41.55mg/L
AbERSHEERY g: P<0.05,5 83.09mg/L SIBEH B

A:P<0.01, 5% 24h b ERIA LS B: P<0.01, 5% 48h A BAKR C: P<0.01,5% 72h bR AR

3 Pae 408 MHCC97-H MM Brig) %t PTNE,
Akt],Ak2mRNA RIEM( xt s,;n=>5)
Table 3 The Effects of Pae on PTEN, Aktl, Akt2mRNA Expression in
MHCC97-H in different time( %t s,n=5)

Time(h) PTENmMRNA/B-action Aktlm2NA/3 action Akt2mRNA/B-action
mRNA Ratio mRNA Paio mRNA Ratio
Control(0) 0579+ 0.023 1.003'1 0.024 0977+ 0.031
12 0.772¢ 0029 0933t 0015 0.745 ¢ 0.024*
24 0.957 4 6.023* 0.773 ¢ 0.040% 0.677¢ 0.027*
36 1.288 £ 0.028* 0.630+¢ 0.016* 0.612¢ 0.013*

a: P<0.01, SREALL 8 b: P<001, 5 12h ARALL K c: P<0.01, 5 24h b RE LB

36k

PTEN 671bp
500bp B-actin 480bp
3 Akt1 330bp
200bp
500bp B-actin 480bp
300bp A2 315bp

200bo

M 2 PTEN #1 Akt mRNA B kB A:PTEN, Aktl; B: Akt2

Figure 2 Agarose gel electrophoresis of RT-PCR products of PTEN, Aktl,

Akt2 mRNA A:PTEN,Aktl; B:Akt2

# 4 Pac 448 MHCC97-H @MAER 83 PTNE, p-AKT ®H
XM TN E xt sn=5)
Table 4 The Effects of Pagc on PTEN,p-AKT protein Expression in
MHCC97-H in different time( xt s,;n=5)

Time(h) PTEN p-AKT
Control(0) 105672 5.151 154.104 £ 4.676
18 1133382 3869 138392+ 4355
36 130280+ 4.135* 1294491 4324%

a: P<0.01, 53 MRA LB b: P<0.05,55 18h AMBRA LK
3 ¥ig

PTEN 48KD

p -actin SOKD

p-AKT 56KD

| 2 3
@ 3 MHCC97-H &4 PTEN,p-AKT &8
ki) Westem-blot 43 4F
Figure 3 PTEN, p-AKT protein expression in MHCC97-H cells
detected by Western blot
Lanel: MHCC97-H cells before treatment;
Lanes 2 and 3: MHCC97-H cells treated with paeonol for 18, 36h.
FRUETBRERERE L, BAAREEREEMNEZ
— e R ST RN 2 Y, RERFER BN E
WX, R R AR & RERE) 5%, IR AEE EREEZH
R.ZHB . ZENMEEANER, PTEN BEEM T AR
10923 Jufafk -, B—/MmESE MRS MBI I8 SR,
TR R R AR AT B T A R LI PTEN 2R &5 T
), (RShE I B IR K PTEN 6 A8 40 05 ] {58
PR A 32 BUBA B am i , $94/R PTEN 5 R HIFRH R
RRAETIRRY,
P (A5 258 H41 /3 Paeonia suffruicosa Andr. ({4 57 )
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Hfegirb s, B AGE , 76 MO, P B R FHE R
BHRBS  R—F/N FBELEY . B TREA, S
WMEERALRAAT ZHGEESE, BFOHRER, T E
BRRAI ZHTEER, BEIELH AL A mRBEER
K562 AKBRAMA HT-29 K A% BEL-7404 35 Z 500
BIHEMHEER, H % BEL-7404 fHHAFT-27,

PTEN H]if i %4 ptdins-3,4,5-p3 (PIP3) & ptdins-3,4,-p2 %%
S PIP3 i 37 BERR, 1| PBK/AK (B8R SR BRMEE
fmEIfE . PBK/AKt {585 SR 28N, KT Akt
BERRAL K P00 B T4, o 1 9 B A A KR 9 A o S R 0 )
B-F P27kIpl, FIRMM A K55, (E4RRBEAE T G1 35, 338
XTI A BURHES, 1E1LE) ATK(p-AKT) BIRIF 6T
&M F, M PTEN §#EFH 2 PIP2 71 PIP3 XB¥R4L, i
PIP3/AKT/PKB {55 & @ % , BT 4 87, 5 iR AR - Fn
% ST (anoikis)®, HAIRMEHFLE 3 F AKT RIKAA :
Aktl Aktl Ak83, ZERL RSP Aktl Ak 93 B Rk 5 PR &9
Bk RE HEYY, BRAI7E RT-PCR #535%# T Aktl Akt2
{ERBFRIE4R. AKT BUE R R IZRAMAR HERENE
EH$E, T Serd73 5 / #1 Thr308 £ A MBI AKT Hi%HY
VE&MG, 2R KETFEE T PBK/AKT £S5 # @ MM
RIEEH, PBK $0E /50 =4 PI-3 4P2 X P1-3 .4.5P3, X 6
feiE =5 AKT 8 PH X454, AMUFE AKT &4 MK 3
BRI, A RERASKEERE, MmN Serd73
Thr308 G SRR ILMIED, AKT 18005 4 52 B R N L AK
B E S ¥ E ( phosphoino sitide-dependent protein kinase,
PDK) £, PDK-21 HAEHY Thi08 i S BERe{L, WXt Serd73
USSR, (MBRITEAT Thr308 i S BEMRILE AKT,
p-AKT(Thr308 )4ifk ),

LW &M, Pac o] 2R . B ] K 0
MHCC97-H 4B f9 3 , BRI & (166.18 mg/L) 3% 5 96h Bl
FI%®ik 99%LA |, B Pae 7E4RSMT MHCCI7-H 4if g HA R
SIS RIYER . LW R B/ , MHCC97-H 413 PTEN &
PRIk, M AKT WA RHEL, 2 Pac SLHAFBTE ,PTEN
FAIR, T AKT RIKREE, —H2BERMX, RITHER
Pae I i PTEN 9% ik, T i AKT M EXaRER LM
MHCC97-H 4R AIPLAZ — . T Pae &t MFpi&42 L
PTEN, T AKT J5 XAER TEHA B2 FU AR T it — 58
Ko

4 H®
FHEBTTERR . A EKBEH MHCCO7-H 4HA3H

7,30 VRIS PTEN A%, TRBURRE AKT K&
.38
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