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W OE: BY HSEMREZ IR (PAE) 05 N\ FHE £ 25 25 20 fu bk HepG2/ADM BITER BebLiil. FiE  WEMEEE (MTT)
/HA{')W HepG2/ADM 4% AN R4 ST 25T 25 14 L& PAB BEAIT 254 (5-TURMERE . Bl s IABEMENE . KFEH.
BYbFIE) ST HepG2/ADM 4 g B 5E fIs2ma s oL T A 8% PAE. Xt HepG2/ADM 4l v 254 R A 52 ; Western blotting
R PAE: X% HepG2/ADM 4RI T-AH S E 19 B 240 ik B2 983/ 1 1f9% -2 ( B-cell lymphoma-2, Bcl-2). Bel-2 A3 X 2 (Bcl-2
associated X, Bax). EEEZ N KA R B E H/KEEE (cysteinyl aspartate specific proteinase 9, Caspase-9). DNA & & (poly
ADP-ribose polymerase, PARP) ik mi; qRT-PCR A PAE2 XF £ Zfif 2585 H 1 (multiple drug resistance 1, MDR1).
AN 255 (breast cancer resistant protein, BCRP) FIEFA- 5122 241l 261445 1 &% (13 C (protein kinase C, PKC). #f
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Effect and mechanism of polypeptide from Periplaneta americana on reversing
multi-drug resistance of hepatocellular carcinoma in HepG2/ADM cells
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Abstract: Objective To investigate the reverse effect of polypeptide from Meizhoudalian (Periplaneta Americana) (PAE2) on
multi-drug resistance of HepG2/ADM cells. Methods The drug resistance of HepG2/ADM cells to different chemotherapeutic drugs
and effects of PAE2 combined with chemotherapeutic drugs on proliferation of HepG2/ADM cells were detected by MTT; The influence
of PAE:2 on drug accumulation was observed by Laser Scanning Confocal Microscopy; The expression of Bcl-2 associated X (Bax),
B-cell lymphoma-2 (Bcl-2), cysteinyl aspartate specific proteinase 9 (Caspase-9) and poly ADP-ribose polymerase (PARP) were
detected by Western blotting; gqRT-PCR was used to detect the mRNA expression of multiple drug resistance 1 (MDR1), breast cancer
resistant protein (BCRP), protein kinase C (PKC) and topoisomerase II (Top II). Results Growth of HepG2/ADM cells was inhibited
by PAE:2 with a time and dose dependent. PAE: reversed the multi-drug resistance of HepG2/ADM cells to different chemotherapeutic
drugs; Level of doxorubicin in drug-resistant cells was increased by PAE: in a dose-dependent manner. Expressions of Bax, cleaved
Caspase-9 p37 were significantly increased (P < 0.05, 0.01) and the expression of Bcl-2 was significantly decreased by PAE: in
HepG2/ADM cells (P < 0.01), the expression of cleaved PARP had no changed. Levels of MDR1, BCRP, PKC and Top Il mRNA in
HepG2/ADM cells were significantly reduced by PAE.. Conclusion PAE: reversed the multidrug resistance of HepG2/ADM cells by
reducing drug efflux, promoting cell apoptosis and reducing the expressions of drug-resistant protein.
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JH-Je 2 T 5 b i DLt eRg 2 —, RT3 A
TAREREAENS 3 M. IRARIRIT R TR BT
AT IR A S RO R o BT IR 4 AT
2= 2 2525 (multi-drug resistance, MDR),
NI B 2097 20 DU 2 IETT SR TR B3
Pefm. T 48 4k, MR A X ]
Bod AR, wFFRaREH, AP A 2 251 25 A0 50 8
1 (multi-drug resistance-associated protein, MRP),
Bhn P ¥EE I (P-glycoprotein, P-gp) FikM, Mif
TR IS, PR A8 P-gp $i 7ok sk i
TEANBNA ST 25900 22 25T 2451, (5 i T4y T 2541
B 9IRS R R T ROFA B E . P24
Wi 22 25T 2 VR AL A — . RCRAVE, PSR
PRI BRI 2 R e FF e A B PR 247 1 B

SN Periplaneta Americana L. /&3R5
YRR R R, SRMRIRZ LR A IR BUH.
PrEA IR PUMYRISE 2 2 AR 00,
VR AT SR B, SISk S i i B a2
HEAARIE T B IN4ER N 250 5 &, H0i) P-gp. MRP.
FLAREE 2555 1 (breast cancer resistance protein,
BCRP). I W B4 KK -F (vascular endothelial
growth factor, VEGF) 53k, Ml e £
T A IR 2 24T 24 55 A FH 181, PAE, 72 SR
KW 73 B A5 2 1) B A B 2 R R R 51 R B
2R BRI HepG2., £
24T 2590 U kk HepG2/ADM, 4355l N4 i 4 254 2
L AR KA. MRP FIEEA-31 MDR 1240
KEE AU TR PAE, % HepG2/ADM £ Zjiiif
29V E R S
1w
1.1 4HpE

M HepG2. HepG2/ADM 4l 55 A
VIR IR A .

1.2 5

PAE, (H ¥R, #t'5 P18267, i /r 4k
98.071%) HI K BH R4 24 % e ok oAt 1 -4 4k, DA
DMEM $5 7% =B O BT B9 B2 FH T Ja 252
5-FURMERE (L5 WXBC6532V, Jii &3 %1>99%).
Ha R iR AT ('S 20190909), MW H Sigma
NFE]; FIEER (itS 131102, FiEsr$ 98.0%),
B L E 2 A R A R KEF Git5 SV8300,
iR #=98.0%). FhidE)e (T 720N021, it
B0 4=99.0%), W HZREFE A RHEA WA A

BYLFE (k'S5 T0164, R4 40=99.95%), [
TargetMol A7) M@EBER (L5 0A355A), TWHH
FEPR AR AR BaEMiE (FBS, #t'S 2166446),
6 H % E Gibco A Fl; DMEM ¥;7:4 (fit 5
FO09FA0001 ) . £ #Zj fif #j & ©1 1 ( multiple
drugresistance 1, MDR1). BCRP. & [ # i C
(proteinkinase C, PKC). #i#1 5714 BF1I (topoisomerase
11, Top ID. HmEE-3-BEEL LA (glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) 5|4y H &
TAMTEBRMARAR; HARE AR L
P RGIEIRE AP (S ab6721), TWHEE
Abcam A A]; B 41 Btk LR/ (1 L -2 ( B-cell
lymphoma-2, Bcl-2) ¥t £ w b Hifk (k5
00071452 ) . - it 2 R (1) K & 2 IR & E K fi il
(cysteinyl aspartate specific proteinase 9, Caspase-9)
T Z kDA (IL'S 000744407). Bel-2 #H% X
A (Bcl 2-associated X, Bax) it £ wlEdifk (it
5 00073304) . DNA & & [f (poly ADP-ribose
polymerase , PARP ) & ¥i £ w & fi & (#t 5
00055579), I3[ Proteintech A& ; GAPDH %
WZ ik (it'S 072319191203). cDNA 55—
SHORAE (b5 050720190702). BCA & EIE
WA (S P0010), TWHZE S RAEVHEARAIRA
Ay HARRRIE g A ali el st %= R
1.3 {435

3111 B CO, K5 9%4H . SN255939 RUfihrA (SE[H
Thermo Fisher A &]); TCS SP8 B it 5 £ i ks
(P E P~ B AR A R AR ; BB16UV/BB5060UV
HEHREFE (FMNERTTEARGRAAD;
BSA24S LT/ #r RF (Sartorius A#]); TS100
BB B G B (Olymplus A7]); SN255939 %Y
FigFR{X (Thermo A7]); 785BR15145 7 5 A 2\,
<. (polymerase chain reaction, PCR) 1% (3E[H
Bio-Rad); TD3 %! & AL B0l G g I L%
IERTFREBR AT,
2 XWHE
2.1 {HEEEEFE

HepG2.HepG2/ADM 4 i FH 7 10% FBS #1 1%
HHEEZ WP DMEM #5553, HepG2/ADM 41l ity
FINBTEZE (0.5 pg/L) DAAERRAN AL A 2451, T
37 C. 5% CO fHIGIHIE R FEAH R 7%
2.2 PAE; X} HepG2/ADM 4358 A 520

EUGH B A K1) HepG2/ADM 41,  FEREH AL
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J&, Lh25X105ANmL H:RT 96 FLi, #5924 h,
IR R (0.1, 1. 10, 100. 1000.
10000 g/mL) PAE,, ¥ H 48 h j5 3 L35k, il
TN 100 pL 25 10% MTT [R5 953E, 4k8:555% 4 h,
I 100 uL DMSO, #&37 30 min, 5504555
VG, A B SEFCT 570 nm AN EROEEE
(ADoK F SPSS #Fit5 PAE, X HepG2/ADM 4 iy
1) 5%3MH ¥ E (5% inhibitory concentration, 1Cs)-
10% M (10% inhibitory concentration, 1Cy0)+
20%I - (20% inhibitory concentration, 1Cz),
Iy VE NI 2 2T 2 S8 k. . mAE
2.3 HepG2/ADM ZHARRY % Z5THZ5 M LR PAE, Xt
HepG2/ADM 4 i 254 A i35 4E A

SEEG A AR BEAZH . PAE, (1C20=183.19
pg/mL) 2. F FEZH O HoA: K HepG2 41,
HAx 2 HECS B KK HepG2/ADM 4 M, LA
2.5X 105 NmL 4R F 96 FLAR, £577% i mh &
9 70%. SLHIALL DMEM 5% 55 500 1| B S 5
EIREMAIT 24, PAE, H RN PAE I, [F]
B VA HE 2 R4 i 2 et R 2 . Ry 25
JR R 4y AN 5K EERE (10, 20, 40, 80. 160
pg/mL) 55 25(0.31.0.63.1.25.2.50.5.00 pg/mL)-
HWEMEZ (40, 80. 160. 320. 640 pg/mL). K&
Bl (5. 10, 20. 40. 80 ug/mL). BEyLFI4 (10,
20. 40. 80. 160 pg/mL). 537 48 h J&, HFLIIA
20 uL MTT, 4k£:8%3% 4 h, B:4LIIA 100 uL DMSO,
PR 30 min, R agidn e g, RA2HE 3G
T 570 nm AbE A E, TSR A I A KA )
R i 24 R BRI i £ 50,

AERHNHIER =1 — (A w—A wnnr)/ (A s —A s

T 245 35 450 = T 245 40 0. | Csol SBUR 40 1Cso

T LB =T 2540 0. 1Cso/PAE2 AL R TH 25 41 1Cs0
2.4 PAE, Xt HepG2/ADM 4HRaIZ549) 2735201

SRSy NI AL | &z Ak e (2.40 pg/mL,
UL DMEM 1572 B R0 it B BT ST 4H PAE2 K
7l (1Cs=3.21 pg/mL) 4H. PAE, Hifll i (1C10=22.19
ng/mL) ZH. PAE; &ifllfE (1Cx=183.19 pg/mL) 4.
o HE A UG AE K HepG2 4, 441
HepG2/ADM 4, DL 8 X 106 AN/mL #:F T Ei 4% 3 cm.
TR A B/ NILAR , 5597 24 ho B BRIR R 2 41,
FARASHIIIAKT 258, K53% 48 he PBS Pk, M
ANEBIER (5pgml) KRR, gkt 2h, A
A PBS Wik 3 Ik, FHR 5 min, I 4%Z% % H St

Jldl 72 30 min; Y& PBS ¥tk 2 ¥k, X 5 min, Il
N\ DAPI 4&tt 5 min; F¥4 PBS % 3 ¥4, X 5 min;
FAPURIARKE il BORIRAF, RH Tk
R FHEWEE. 5t~ ADM BHIERIE VA A
v, i EEGETOE. KA Image J 6.0 #HiT5
B 25 25 P4 AR PR o B, Do (B R B
2 it .
2.5 PAE; Xt HepG2/ADM 4B AT-1HEE A FRIE
ZppA

SLEG S AT . BB RAAEE (240
ug/mL) ZH. PAE, K& (3.21 ug/mL) 41. PAE;
HiflE (2219 pg/mL) 4. PAE, mifl& (183.19
pg/mL) 4. WFHERA O E A KA HepG2 4,
HARKHEL HepG2/ADM 4, LA 7.5X 10° AN/ FL#%
R 24 UM, 1559% 24 ho BRxHBAORAIA Ah, H
RPN RZGH), £535% 48 ho LA PBS Bk 5
N 50 pL 758 R RIPA 24, TUK -5
H 30 min, 16 100Xg, .05 min, Y L, KH
BCA & I 36l 2 2 R Bk . B
m%: SDS-PAGE LUk B, # % PVDF i, Ll 5%
MR 2E G54 2 h, 43N Bel-2 (1 1500).
Caspase-9 (1 :800). Bax (1:2000). PARP (1:
500). GAPDH (1 :5000) ¥ifk, T4 CHELIR;
TN BAR L A B AR 10 Ll 2R S S e Bk B A Bk
(1:500), =HEME 2h, THEERECEE. XA
Image J 6.0 # At J3H7  F 2% i A BEARL, DLH IER I 2%
5 GAPDH 4 KEEM EER R B IE A
[T
2.6 PAE, %t HepG2/ADM 4Bt % Z5MizAFEs N+ S
# MDR i&ZEHHXEH mRNA K0

SISy NI AL AR | R A JE (2.40 pg/mL)
4H. PAE fiKF11H (3.21 pug/mL) 4H. PAE, H7ilE: (22.19
pg/mL) ZH. PAE, &E#&E (183.19 pg/mL) ZH. X
BN B A K A HepG2 40 i, 4 % 41 Bt
HepG2/ADM #lfifg, LA 2.4 X 108 ANFLEERT- 6 FLER T,
% 24 he [ERHIBASETIA A, HAH S HI KR
25y, 3% 48 h. FH Trizol SFHREUN RNA, J5E H:
JREEFIZEE ; 4% cDNA 84 iadsr & i
EE/EE L cDNA; L cDNA N T gRT-PCR #™
W, RNFER: 95 CHIAEYE 2 min, 95 ‘CAEME 155,
60 ‘CiEB-k 30 s, 40 M. 5147 %: MDRL L
5141 5°-GAAGGTGAAGGTCGGAGTC-3’, R4
5-GAAGATGGTGATGGGATTTC-3’; BCRP _Liif5]
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) 5°-TATAGCTCAGATCATTGTCACAGTC-3’, Fiif
5|14 5°-GTTGGTCGTCAGGAAGAAGAG-3’; PKC |
5% 5°-CCCAAACATTGACAAATCCTAACC-3’,
514 5°-CAACCAAGGAGGGTACCAGATG-3’;
Top 113514 5-GAAACGGAATCCTTGGTCAGAT-3’,
T % 51 ¥ 5-TTTCGGCTGCTGCTCTCCTA-3 ;
GAPDH L5915 -GGAGCGAGATCCCTCCAAAAT-3’,
514 5°-GGCTGTTGTCATACTTCTCATGG-3’.
2.7 GtERE

FT A B85 % FH SPSS 19.0 Ziit i b b3, Bids
F X SHor, A LLAR P 3R 207 22 4047 -
3 #£R
3.1 AT

WK 1 R, Al HepG2 i ffi#H b, HepG2/ADM
S R /INANSE HLA B S kA
3.2 PAE, Xt HepG2/ADM 4Rt 58 Y 520

WK 2 s, 30 U2 PR 35 J6G B ) e /N 4t
FEAE R Ja SRS i 230055 &, R FH 234 E 1 48 h1¥11Cs

1 HepG2 (A) #1 HepG2/ADM (B) #AARLZS (X 200)
Fig. 1 Morphology of HepG2 (A) and HepG2/ADM (B)
cells (><200)
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#24h
m48h
X
'@?ﬂ- 100- 472h
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@
=
g 501
0 T T T J
-2 0 2 4 6

PAE,/(ug mL™)
2 PAE: %t HepG2/ADM ¢RABIEFERISIN (X+s,n=6)
Fig. 2 Effect of PAE2 on proliferation in HepG2/ADM cells

(x+s,n=6)

(3.21 pg/mL). ICyo (22.19 ug/mL). ICy (183.19
ng/mL) 4rBIE N PAE K. . &EFIE.
3.3 HepG2/ADM BN % 25T 24014 LUK PAE, XF
HepG2/ADM 4 BaifH 24514 8935 1E

w3 frx, ST, 7 st
HepG2/ADM  4f M 2 &K ) 4 il /F F %2 55 ,
HepG2/ADM  4HI AN AT 2303504715 i 245k 5
PAE BX A5 4097 25 T H5 5 % HepG2/ADM 4t A=
FIFIHIVE R, HepG2/ADM 40 Bt 4y 25 i it 24
PERFR. Wik 1 Fizr, HepG2/ADM 41T 5-FUR
WANE. PR WBEBHIG . KEP. BRI
i 25 1555053 )4 2.18. 1.87. 4.78. 3.10. 2.00, PAE;
X S-SERURMENE . PR BEEL . KFEH. B
YRV 5 50 79 1,15, 1.16. 1.25. 1.94,
1.39. & PAE, f] ¥ %% HepG2/ADM 4l g5 A [F] 1k

- XY - S - X\JHE‘
g 80y mER o goq WM 8 80 TR
5 * PAE; 183.19 pg mL* = —+ PAE, 183.19 pg mL ! bl ™ PAE, 183.19 pg mL*
= 60 Hr | = 60
= 60 =
5 E £
ﬁ 40 3 0] ﬁ 40
el
% i g7 % N /-a//
' % S
0l = . . . . 01 Ol T T T T
0 10 20 40 80 160 0 031 063 125 250 5.00 0 40 80 160 320 640
S-SR /(g mLY) -20- [ 25 2 /(ug mL™Y) BRI (ug mLY
° 1 A 807 Xt HE
29 alm 8 -
i ~+ PAE, 183.19 ug mL! # o] = PAE 18319 pgmL?
= 407 &
= 2
N 2 40;
2 2 b
] 2 20,
5 = 0
Ol w—w T T T T 0l . T T T T
0 5 10 20 40 80 0 10 20 40 80 160

KA H/ (ug mL )

BYDFIAI (ug mLY)

3 HepG2/ADM ZHAEXT AN L TT 254960 % ZhMi 251 A K% PAE2 3F HepG2/ADM BB 2514 i0i%4%1E
Fig. 3 Multi-drug resistance of HepG2/ADM cells on different chemotherapeutic drugs and effect of PAE2 on reversing

resistance of HepG2/ADM cells
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#F 1 HepG2/ADM I AEMLIT T 25 (S 8 LA R PAE2 3 HepG2/ADM 2B 2514 AU IF 558 (X+£5,n=6)
Table 1 Drug resistance index of HepG2/ADM cells on different chemotherapeutic drugs and reverse index of PAE2 on

HepG2/ADM cells (x+s,n=6)

ICso/(ng mL™?)

T 25 v e PAE M2 EE PAE W54
538 R M g 52.234+2.83 113.94+8.82# 99.07 +6.40%" 2.18 1.15
Fi] 2% 2= 2.56+0.05 4.794-0.24% 4.11+0.60%" 1.87 1.16
PRI ez 463.94428.83 2 216.35+507.78% 1 776.89482.99% 4.78 1.25
KB 77.074+9.38 239.17423.77# 123.34+10.96%"* 3.10 1.94
BRI 57.01+7.16 114.27+0.12# 82.31 45574 2.00 1.39

HXS AR #P<0.01; SHERAE: "P<0.05 "P<001
#P < 0.01 vs control group; "P <0.05 P <0.01 vs model group

T 2 2 25T 2t
3.4 PAE; Xt HepG2/ADM 4HAaZ54) 2 TR 220
IR BT 85 25 R SO GHIRE AL, SR 8 R AE4H
M R AR AT R R 2P, RS E R
BRI B IR AN, It HepG2/ADM 40 g 5% 5 T
HepG2. Wil 4 f13 2 fiow, SXTRAML, Hi
5 2H 2 P v T 8 2R SR ARUKSF B i (P<<0.05.
0.01); SEMAMLEL, PAE, th. &7 E 4140 f

Merge

FHidEE
2.40 pg mLt

PAE;
321 pgmLt

PAE;
22.19 pg Lt

PAE,
183.19 ug mL*

& 4 PAE2% HepG2/ADM ZHREZ5H RFRAFZAT (X 400)
Fig. 4 Effect of PAE2 on drug accumulation of
HepG2/ADM cells (%400)

% 2 PAE: X HepG2/ADM 4 Bl 75 4 2 2 b 22 iy
(x+s,n=10)
Table 2  Effect of PAE: on drug accumulation of
HepG2/ADM cells (x+s,n=10)
2H 51 &/ (ug mL™) [DESS
Xif HeE — 62.13+12.08
B — 69.02+7.97*
Ridke 2.40 88.24+7.07#
PAE> 321 71.80+5.26%
22.19 82.84+4.73#™
183.19 90.50+6.15%""

S5xH B4R *P<<0.05 *P<0.01; SHEEIAER: ~P<0.01
#P <0.056 P <0.01vs control group; *P < 0.01 vs model group

P g 2 RAUK R EH I (P<0.01). £ PAE:
Al #N ] HepG2/ADM  4if i X 25 4 1 7+ HEAF
HepG2/ADM 4 Jfu i 25 P 55

35 PAE; %t HepG2/ADM 4R AT-1HHXEFEHRIL

WK 5 Fos, SxHEALLE, A4 Bel-2.
cleaved Capase-9 p37. cleaved PARP & 31k .3
i (P<0.01), Bax HEHRETLEELL; S
BHLLEL, PAE2 AT 2% F1 Bax. cleaved Capase-9
p37 FEHFEL (P<<0.05. 0.01), FF4MK Bel-2 EH
Fik (P<0.05), EFIEAKM:, {H cleaved PARP
RARETLEEEL.

3.6 PAE, %t HepG2/ADM 4RSS 25T z4 F1Es N+ S
# MDR &2 #HXE A mRNA 7K RS20

mFE 3 fias, SRR, AL % 2
Z§fH% % A MDR1. BCRP. PKC mRNA /K-F & %
JHE (P<<0.01), Top Il mMRNA /KR EREK (P<
0.01); S, PAE, &% Fi# MDRL1.
BCRP. PKC mRNA JK°F (P<0.01), ®ETF&
Top I mRNA 7K°F (P<<0.01), [%fX HepG2/ADM
41 B 9 T 245 4
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A
BaX | s o cmm— . o— . | 2.1}10* Bcl-2 | . . ' . ] 26x%x10*
GAPDH || me: e e e s s 1 37X 104 GAPDH — W — 3.7X10*
1.5 1.4
] @ 1.2
ﬁﬁ\j *% s HH#
o ® 104
= 10 = i A
B - = 081 - *
z - o
{ P
K 0.57 4 0.44
N
g 5 0.2
m [a0]
0 : s M : 0 - : -
WEE R R4vdEJe 3.21 2219 183.19 A RfudEE 321 2219 183.19
PAE/(ug mL™2) PAE,/(nug mL™Y)
C D
Cai?gas\%g - L —-— - 4.7X10* PARP 116X 10°
Caspase-9 p37 - » 3.7X10 cleaved PARP 8.90%X 10*
cleaved
Caspase-9 p35 35X10*
GAPDH I-.....ll 37x10¢ GAPDH 3.70%10¢
1.47 1.47
B e 1.21 o . ng 1.2
23 101 . %ﬁ 1.0 T
gﬂg 0.81 wo E% o8- #
g% 0.64 %}é 0.6
EE 0.4 ng{ 0.4
S 2] 0.2
) : .
0 T - " 0 . 3 T t
PR B ZRfvdRE 321 2219 183.19 T OB ZfudE)e 321 2219 183.19
PAE,/(pg mL™) PAE/(ug ML)
54 : *P<<0.05 *P<0.01; SHEMAILLE: "P<0.05 “P<0.01; S&EfAEEALE: 4P<0.05

#*P<0.056 #P <0.01vs control group; P < 0.05

**P < 0.01 vs model group; 4P < 0.05 vs sorafenib group

5 PAE2 %t HepG2/ADM #0ffl Bax (A). Bcl-2 (B). cleaved Capase-9 p37 (C)- cleaved PARP (D) ZEBFRIAHIFN
Fig. 5 Effect of PAE2 on expressions of Bax (A), Bcl-2 (B), cleaved Capase-9 p37 (C) and cleaved PARP (D) proteins in HepG2/ADM

cells

%3 PAE2xt HepG2/ADM 4% AT Z5FNBE /+ S840 MDR 21245 E A mRNA KERIEM (x+s,n=3)
Table 3 Effect of PAE2on mRNA level of multi-drug resistance and enzyme-mediated MDR pathway related proteins in
HepG2/ADM cells (x+s,n=3)

" . B mRNA F%F F 1A &
4L AR/ (pg mL) MDR1 BCRP PKC Top Il

oyl 1.0040.00 1.00+0.00 1.004-0.00 1.0040.01

iRt 35.12+6.95# 3.02+0.56% 445,07 4 95.58# 0.03+0.01#

FhidEe 2.40 0.04+0.01%* 0.03+£0.01#* 0.64+0.14%" 0.31£0.05%"

PAE; 3.21 0.16+0.03%** 0.2540.05%*" 10.48 +1.25%*" 0.36+0.07%*"
22.19 0.08+0.01#** 0.1540.02%** 0.71+0.08%" 0.35+0.08%"
183.19 0.07 £0.02%#** 0.1540.05%"" 0.4540.16%*4 0.2140.03%*"

S5xiR4ItE:  #P<0.01; SEAALE. "P<0.01; SXRFIAFEALLE: AP<0.05

#P < 0.01 vs control group; *P < 0.01 vs model group; 4P < 0.05 vs sorafenib group
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