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Study on the Mechanism of Periplaneta americana Extract Reversing Multi-drug Resistance of Human
Hepatocellular Carcinoma HepG2/ADM Cells

LI Cailin', WU Dingyu’, LYU Hong', ZHANG Honghan', WANG Yanquan', Najib Mohammerd', PENG Fang'
(1. College of Pharmacy and Chemistry, Dali University, Yunnan Dali 671000, China; 2. Laboratory
Management Division, Dali University, Yunnan Dali 671000, China)

ABSTRACT OBJECTIVE: To study the mechanism of Periplaneta americana extract degreasing cream and C Il -3 (shorted for
“degreasing cream” and “C Il -3”) reversing the multi-drug resistance of human HepG2/ADM cells. METHODS: MTT assay was
used to investigate the toxicity effects of different concentrations of sorafenib (positive control), degreasing cream and C I -3 on
HepG2/ADM cells, then IC, was calculated. The experiment was divided into sensitivity drug, drug-resistance group, sorafenib
group, degreasing cream group and C II -3 group. HepG2 cells were included in sensitivity group, and HepG2/ADM cells were
included in the latter 4 groups. Sensitivity group and drug-resistance group were treated with routine medium, and other 3 groups
were treated with relevant medicine (ICy as drug concentration). The content of ADM in HepG2/ADM cells was determined by
Laser scanning confocal microscopy. The expression of apoptosis-related protein as Bcl-2 and Cleaved-Caspase-9 p37 were detected
by Western blotting assay. RT-qPCR and immunocytochemistry were adopted to detect mRNA and protein expressions that related to
multidrug resistance [P-gp (expression produce of MDR1 gene) , LRP, BCRP] and that related to enzyme-mediated multidrug
resistance pathway (GST-n and Topo II ). RESULTS: The ICs of degreasing cream, C II -3 and sorafenib were (2.40 + 0.16) ,
(200.44 +27.52), (18.00 + 1.82) pg/mL, respectively. Compared with sensitivity group, the protein expressions of Bel-2, P-gp,
LRP, BCRP and Topo I , the mRNA expressions of MDRI,
LRP, BCRP and GST-n were increased significantly in drug
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0.05 or P<<0.01); the protein expression of Bcl-2 and the mRNA expression of Topo I were significantly decreased (P<<0.01),

while the protein expression level of Cleaved-Caspase-9 p37 was significantly increased in C II -3 group (P<<0.05).

CONCLUSIONS: Degreasing cream and C Il -3 can reverse multidrug resistance of HepG2/ADM cells by reducing drug efflux,

promoting cell apoptosis, reducing the mRNA and protein expression of multi-drug resistance gene as well as gene in

enzyme-mediated multi-drug resistance pathway. The effect of C Il -3 is better than that of degreasing cream.

KEYWORDS  Periplaneta americana; Degreasing cream; C Il -3; Hepatocellular carcinoma; Multi-drug resistance; HepG2/ADM

cells; Mechanism
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JTF9E 20 MIDR 2545 F 0 (E A AL i R B
I, ASBIE 5T R N 98 4 I Ak HepG2 A1 Bl 25 2%
(ADM) A fH 4tk HepG2/ADM S B ) 42, LR
A JEATE A BH X5 B, 43 531) DA 44 P 245 4 28 FEU TR 44 i 37
T2 T 2R O 2 1 3R 3K S A 5 MDR 3 4% Hh A DG [
FEE 11 3R 3K 55 5 T AR TR B R C T -3 6 A%
HepG2/ADM i MDR FIHLI , & 16 SE U M AH G ™
a2 R SRS
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CKX31 AUE| Ee# B 3% ( H A8 Olympus 24 7] )
1.2 #AR5RF

W AE B (8 BRIk, L5 . P14805-20171023, 5%
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BeyoRT™ Il ¢cDNA &5 — i & Ji i 7 & . — e o FHY iR
(BCA) # [l 52 357 £ 4, 6-BX K -2- 75 5L 15| (DAPT)
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55 %% FHRA, KON RGE/K . PCRIAES - mRNA 5 [ #73
VA A TR A BR A W R
1.3 4Apa

N 4N AR HepG2 IR T 24 240 i vk Hep G2/
ADM VIR 5 FAE YIRS A FRAA Rl 43t
2 FHiEk
2.1 #HpEEESF

43 5144 HepG2 . HepG2/ADM 4 il # Fh T £ 10%
FBS 1 1% ¥ #55 £ WL HY DMEM 15 353 /b 7E 37 °C |
5% CO R A PRI CF R . Hd, HepG2/ADM i ffd
15 272 LRI 0.5 ng/L i) ADM, D2 5 240 At B4 T 25
o PRI AE 1~2 R 1 RKEFRIE, Rr A i 4 i
Ki R 80 9% LA b B AT A AR, SR FRT Bl A K (56 3~5
) 1 20 A 7
22 HEMHIE

W IR NEE . C 1T -3 43 3] FH AR B ER 7K 41 45 B 20 mg/mL
(B4 A= 2550, TR MR, DAL e AR BR T )
T4 CLRAT, & M o IR P A BRER 7K B 2 B 75 o
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2.3 ‘RS MEER

KHAMTT il 2@ RyEfe B IE & A1 C 1T -3 %
HepG2/ADM 4l Jfd () 45 P o B 04 K 0 59 HepG2/
ADM 2 fitd, DL 0.25 % [ A0 5, 8 LG 77 ik d 2 1l
B A0 B2 B A 2% 10° A /mL A 40 B A2 7, #4100 pL/AL4%
FhE] 96 FLAR P, 5557 24 he SRR ANIE A R PR R4
(2.4.8.16.32 pg/mL) JBNEH41(80,160,320.640.1 280
pg/mL) .C [1-34H(10,20.40.80,160 pg/mL) , FA4 Gt
WL E 6 N L. I 1e2s PO IR (35 g (R &
25)) AN BEZH OIS i RN 2590 ) o N2 8555 48 h
G, FE IR AR 109% MTT (100 pL/AL) #3557
F YREERE IR 4 h; T30 A DMSO (100 pL/AL) , #1735 30
min, fif 5 45 i T 2V ARG 4 B SR AE 570 nm
WA AL I 52 25 FL A 6 E (OD)E, 115 20 A7 15 R [ 41
IAE 5 2 (% ) = (452520 OD i — a7 % B 2 OD {1)/
(25 X HE 4L ODfE — I 6 REZH OD B ) x100% 1, %
JH SPSS 17.0 R AFHEE 251 1 20 % IR B2 (1C20) o
24 HRNHEERY

TG 5N, A B SR T 25 A R PR
JELH (FHMEXTRE) AR E A A C I -3 41, MUskdlm A
HepG2 4 fifd , 4% 4 ZH¥ A HepG2/ADM 4 fifl . 452
i, SRR R 24 L A BRI A R R 3, HoAr 3 200
TN HE L 25 90 1) R R 2k (A TR B EE Y 45 A 1Y
ICw) .
2.5  FEiKERIZE Xt HepG2/ADM 40 il th 254 R 71
RIS Mm% 22

SR PO A e 2R A I R AR R T o BOXT 4K
AR S B T AT, 43 DL 0.25 9% FE IS AL I,
15 R I BN Rk A, 4 8 x 1O/ ITIL ) 40 it 238 5 e o
FHRCATTEF B/ (B A2 3 em) , #8547, TH R4 R 1%
7224 h, HMMESEFRERE)E , BRI Eh 22 v (PBS )Tt
SRIGHE 247N ki T 525 B E 101K
flo SHMMEEFR48 h)5, LAPBSIEVE, FFIMA 5
ng/mL ADM (3E AL, Ak 2 8555 2 hy B 5 Y2 PBS ¥
PE5 minx3 W, A 4% Z2 5 S EE'E [ % 30 min; F
7 PBS {15 minx2 K, LA DAPI %4 5 min; S% 5 FVS
PBS %51 5 minx3 K s fe i , FBLOOGTR K Frfl 3 i,
WEEARAE K H FHOEIL R WS T iiss. %
ADM BHH: R WL a5, ai itz 2 5 o8t . RA
Image J 6.0 3 {4353 BH 14 4 B 9 St o B AR (2 't o B
R R bl =y ) o
2.6 EKERIZE X HepG2/ADM 40 it fhf =48 3%
EANXmERE

% F Western blotting 72 Jlll 72 41 it ' Bel-2 ., 5 1) 77l
Caspase-9 p37 (Cleaved-Caspase-9 p37) & [ F ik /K -
RO HCAE I A R R At 6L, 4301 L 0.25 9% JRR it AL
FH RIS 2% L0 B4 M2 B2 Ry 5 10°4™/mL Y L2402
W, $2 7.5% 10° /4L B A I 2% B 20 1 24 FLAR P, 15 3%
24 W5 247N ik R ) A E 3N
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TR AR S AT B R AN S0 42860 s SR I 7E 4 CF LA
20 000 r/min 50> 5 min, Y& F3F, RIS BEAE K. R
M BCA LT A e, AR AL 3, B4+ b i
T 4 - 5% TN 47 Tk e (SDS-PAGE ) HL UK 43 B3 , 8K )5 % At
MR 47 Yk Z BN B E 5 LA 5% AR WK 141 2 hJs , i A
Bcl-2(1:1500) ,Caspase-9/(1:800) . GAPDH(1:5 000)—
B, 4 CTFWFE 4 ; LA TBST PEME 10 minx3 ¥, IIA —
Pr(1:500), R THFE 2 h; LLTBST PEAR 6 minx3 ¥k, 4R
J& B TR R, DL b= (ECL) B % . SR H
Image J 6.0 FX {443 B 8 11 5%k K A, A H P8 11 4%k
52 (GAPDH) 2 45 K BEAE /Y FU(E 7R H IR 1
[ Z2B 7K

2.7 EiMNKUERE X HepG2/ADM 4 ftl 6 MDR 18
XEEmMRNA R EEEHNZMELE

2.7.1 MDR #F&HE N mRNA ik R SEm 50t &2
1 -PCR 72 1l 72 41 g " MDR1 . LRP . BCRP [ mRNA %
RIS o BOHECAE K 040 L, 0.25 9% JEE TS A6 5 i B
YT BT, 44 2.4 % 10°A~/FL 1R 200 b 28 P 42 R0 F 6 FLAR
Kife 24 WG 4 2,47 N ik or el 462 iR A 3 A
AL, KSR 48 he AMMEEEFRIERE)E , FH Trizol iR H2 U
RNA, 5 U B2 FAi B, SR )5 HUAS RNA 2 pg, #¢ Bey-
oRT™ 1l cDNA 2 —55A iR & 16 B A5 #AE G % cD-
NA, 3L cDNA SR A6 3 647 PCR Y3 .
W A4 % (20 pL) : Beyo Fast™ SYBR Green qPCR Mix
(2x)10 uL, b 514045 2 uL, Template 2 pL . EA% R
7K 4 pLo SRR £ 95 CTAEYE 2 min; 95 CAR P 15
s,60 CiR k30 5,40 MEH . 519)7 %] : MDR1 L ii#5]
YIFEH R 5 -GAAGGTGAAGGTCGGAGTC-3 , FiiF5l
YIF5 K 5 -GAAGATGGTGATGGGATTTC-3' , 4 #4 7
YK/ 226 bp; LRP L1514 /541 2k 5 -GCTCATAG-
GATATGGGACACACT-3' , N5 ¥ %514 5’ -CCAG-
GAAATCAGTTGGTGAGAAT-3' , ¥ #4 p= 1) K /N Hy 121
bp; BCRP L5 #1751k 5" -GTTCTCAGCAGCTCTT-
CGGCTT-3', N5 #7451k 5" -TCCTCCAGACACA-
CCACGGATA-3" , ¥ 357 °K/NJ 268 bp; GAPDH I
SIYIF 4k 5" -GGAGCGAGATCCCTCCAAAAT-3' ,
Wl ¥ ¥ %1~ 5" -GGCTGTTGTCATACTTCTCATGG-
3 Y R/ 197 bp, L GAPDH N2, R A
27 MR H LR A9 mRNA #6535 /KF (X rp Ct 3k
TR T IR IR IR B 2 0 AR R IR B o
2.7.2 MDRAHXHEMFRIE RGN F e ok
0 44 g+ P-gp .LRP \BCRP 75 [ K A /K. BURH R
KA, DL 0.25 % JEEBHH LIS , % 2.4 10°>/FL 1 41 A
BB TS AACH B 12 7L, f 40 G e A K [
U I F 2. 47T ik 452 55 48 he BUR A4
KAMMAIEH , LLPBS YL 2 minx3 K ; LA 4% Z K H
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I [ 5 30 min )5 , #F 3% H.O-HEEIR-S W (1:4, VIV)b
AR F, =B E 30 ming PAKYBES minx2 ¥, Il
A 5% 4= 135 FEE 11 (BSA) % i 3P4 10 min; il A P-gp
(1:500) .LRP(1:400) .BCRP(1:400)—%%,4 C FFH
15 LAPBS 1% 2 minx3 UK, I I —Ht(1:1 000),37 C
T 30 min; LA PBS {5 ¥k 2 minx3 I, H] DAB I {212
& (Bi ) Ja in A K2k O 5 FHZK IR U6 5 minx3
W IMATIARZR I YL 40 s5 FEAR AT M F Na.HPO, 5 7
HRIR I 2 min, B T 37 B R 7K 8 5 minx3 UK ; FH L%
KR (50% . 75% 85% 95% .100% ) Wik , H il H .
He 55 WEL 45 4 40 Jfd v P-gp . LRP . BCRP % [ % & 1%
O, DA MOAZ AT BH S AR Gl o 8 0k R BRI 2Rk . SR
FH Image J 6.0 83143 BH: 40 () - 446 2 (L
2.8 i KR B X HepG2/ADM 48 il th B 1 &
MDRZZ %X EF mRNA R EEQRZNNER
2.8.1 X/ 5 MDR &4 P AH 6 5 mRNA 255195
My ZREC2.7.17 WK Jy 32 00 %2 40 H H Topo 1T . GST-n
mRNA £ ik K ¥, Hid, GSTrn Fi#E5I ¥ 54 5 -
AGTCTCCTCGGTTCCCAAGCAA-3 , FiE51 ¥ E4 N
5" -GGTGCTGGTTAAAGAGTTCGCC-3' , ¥ 1 j= ¥y K
/IR 132 bp; Topo I 355 9741k 5’ -TTAATGCTGC-
GGACAACAAACA-3' , F 5|9 ¥ % & 5’ -CGAC-
CACCTGTCACTTTCTTTT-3' , ¥ 347K /NH 217 bp;
HARES S F 4 52,717 50 R A

2.8.2 XIS MDREEHAH R E I RIB I S
HE“2.7.27 30 N A A i o Topo 1T \GST-nfE 1314
KOV Hidr —HTAHE B L35k 1200 5 HoAx i me 2514
542,727 W R AHIE .
29 HFitFEFIE

KT SPSS 19.0 Geit=A AR P AT Bl b . T RLTE
B x £ R, ZAL0A] BRI 7 208, 4
[ FEBCRH eh 5. P<<0.05 F/n 25 HA G E L.
3 H#HER
3.1 ‘RS MHERER

3R 4 SE 48 hs , 3% HepG2/ADM 4l i A=
KA, B4 58— Bk RO v ke s . Reudk
Je JRARE (C -3 1C43 324 (2.40 £0.16) . (200.44 +
27.52).(18.00 £ 1.82) pg/mL, =[] 2% S HA G it
BX(P<0.01). AHANAAFTE R E S5 5 0L 1,
3.2 EIMNKIUFRE T4z BRI RN

252548 h i, SRR A, it 25 L 40 il ADM %
BES LG FE X (P>0.05), SHtghd i, &
eJedl JBRRHE 4 (C 1 -3 ZH 4 g v ADM 7 it 35 Jp 23
Jn(P<<0.05) . 345254 ] Hud, 4 i s ADM 7 &
S TG EE L (P>0.05) . 4% 2H 40 iy A 5 A2 800
FH AR DL R 2 (Hed, Merge B B G208 & A ,
A ADM il e s R LR 1,
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Fig 1 Survival rate of cells in each group(n=6)
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®1 ZHHAEPADMEENELER (x£5,n=10)
Tab 1 Content of ADM in cells in each group (x * s,

n=10)
415 JObmIE
ke 62.13£12.08
254 69.02£7.97
e A 88.24£7.07°
TR g Al 71304789
cll34 79.79+6.09"

S22 A, 'P<<0.05,P<<0.01
Note: vs. drug-resistance group,“P<<0.05,%P<<0.01

3.3 EM K URIR BN X1 i 25 4 A HepG2/ADM HUE T
HEXEBRIEHZ M

5 U LU, T 25 A1 4 f b Bel-2 JR R IR UK
2 & THE (P<0.05) , Cleaved-Caspase-9 p37 25 [1 457K
e SIS L (P>0.05) . S 24l a1 -3
LA Bel-2 8 11 R IK /K B E FRAR(P<<0.01) , R
EJe 4l .C I -3 4141+ Cleaved-Caspase-9 p37 £ 13
KK 34 48 2 T R (P<<0.05 5 P<<0.01) . 5Z&HidEE
4 Heds, C T -3 dH 40 7 Bel-2 TR ARk /K E 2= R L5 1
2 L (P>0.05) o 4% 41 4} b Bel-2., Cleaved-Cas-
pase-9 p37 2 [ 41K FL UK IE LR 3, 2 1 Rk /KP4
IR 2,

Bcel-2 26 kDa

GAPDH 36 kDa
B o B o
ELE O . VP G
A. Bcl-2
Full-length Caspase-9 —» mg_ <— :46 kDa
Cleaved-Caspase-9 p37 —* <«4—37kDa

Cleaved-Caspase-9 p35 —= <4—35kDa

GAPDH

g @*\2(\ X/(\\’a”/\;,&iés% st

B. Cleaved-Caspase-9 p37
3 £ ZH4HAEH Bel-2 . Cleaved-Caspase-9 p37 EHQ R
%k E
Fig 3 Electrophoretograms of protein expression of
Bel-2 and Cleaved-Caspase-9 p37 in cells in
each group

3.4 E K UEIR B X HepG2/ADM 4 ffl f MDR #8
XEFEmRNA REEZEBRIEZWHIN

3.4.1 MDR AN mRNA £ik 5 HUR ks, i
252 4 i MDR1 . LRP .BCRP mRNA 323k 7K 34 i
Fh#E (P<0.01) . 5Tt 25 4 Fb 4, &Pk e 41 40 i o
LRP .BCRP mRNA 7 ik 7K V-3 8 2 A% (P<<0.01) , {H
MDR1 mRNA FR ik /K-8 2 T 5 (P<0.01) ; IR B 41
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Fx2 EHAMABH Bel-2, Cleaved-Caspase-9 p37 EA R
KKFEMELER (x£5,n=3)

Tab 2 Protein expression levels of Bcl-2 and Cleaved-

Caspase-9 p37 in cells in each group (x * s,

n=3)
A5 Bcl-2/GAPDH Cleaved-Caspase-9 p37/GAPDH
il 060+0.08 041£0.10
T2 0.98£0.06 0.54+0.09
RhiEedl 085+0.16 096+0.10%
Tt 4l 1.09£0.124 049£0.05*
cll-34 066008 075£0.11%

VE: S HUSAL L, T P<0.01; 5ifif 2541 AL, 'P<<0.05,"P<
0.01; AR 4L A, “P<<0.05,44P<<0.01

Note: vs. sensitivity group, * *P<<0.05; vs. drug-resistance group,
"P<<0.05,"P<<0.01; vs. sorafenib group, *P<<0.05,**P<<0.01

Zii g MDR 1 ,BCRP mRNA Fik /K V-2 & E AL (P<
0.053% P<<0.01) ,{H LRP mRNA kKB 5 (P<
0.05);C Il -3 44 4ttt ) MDR1.LRP . BCRP mRNA % ik
HKOE 4 88 35 AR (P<0.01) . HS&RBAEEA i, Bilg
B .C 11 -3 2040 F MDR1 mRNA 35 7K -1 i 2 f4
fl(P<<0.01),C T -3 4140l LRP mRNA ik /K -2 57
TGt 2= X (P>0.05) . £ 4140 ig ' MDR1,LRP,
BCRP mRNA F A7kl 25 5 L4 3.

£3 KAMAF MDR]1 . LRP . BCRP mRNA Rk Kk F

MELER(x+s5,n=3)
Tab 3 mRNA expression levels of MDR1, LRP and
BCRP in cells in each group(x+s,n=3)

415 MDRI LRP BCRP
g 0.82£0.042 056+0.12 0.75£0.04

it 2 1.00£0.00" 1.00£0.00" 1.000.00**
E-¢E x| 13240007 0.68+0.107 025+0.06”
TR s 038200374 13240094 0930014
cll-34 0512002744 057£0.05* 0.70£0.02744

TE: S HURA LA, © 7 P<0.01; ST 25 241 L #, *P<<0.05, "P<
0.01; HFAAE R UL L, 44 P<<0.01

Note: vs. sensitivity group, * “P<<0.05; vs. drug-resistance group,
"P<<0.05,”P<<0.01; vs. sorafenib group,**P<<0.01

3.4.2 MDRAMICEFFRE SHURA i, 25440
JitlH P-gp \LRP .BCRP 45 [ # ik /K- 1. 35 Tt i (P<<0.05
o P<<0.01) . ST 2541 tbig, & 45 25 41 4 i o LRP
BCRP # [ 35 /KF- 2 i 2 BRI (P<<0.01) , {H 41 ff rh
P-gp £ AR KF 1 5 (P<<0.01) . 5RIEAERE
H A, IR B 2H .C 11 -3 44N P-gp & 1 F15/K 1Y
i 2 B (P<<0.05 8¢ P<<0.01) , C 1T -3 ZH 41 ffi H LRP .,
BCRP % [ £ kK2R LG H 8 L (P>0.05), %
ZH AN P-gp .LRP .BCRP 5 [ F3K (19 G 2 41 i Ak 27
@ R LR 4, A R AR e 25 R WK 4

3.5 E i kK iR IR B4 X HepG2/ADM 4H Al b & 4+ &
MDR &2 8% EE mRNA R HEE B RIZB 00
3.5.1 [/ MDRIEEHAHCHE I mRNA %Kik 5l
JEH P, T 25 2 240 B v GST-n mRNA ik /K i T
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TR

P-gp A ; 'RP - V iacfw.
4 FHAMAEH P-gp LRP BCRP EARIEK REM
R B HE (x200)
ICC micrograms of protein expression of P-gp,
LRP,BCRP in cells in each group(x200)

F4 FHEMKF P-gp LRP BCRP EARIXKENE
Z£R(x+s,n=3)
Tab 4 Protein expression levels of P-gp, LRP and

Fig 4

BCRP in cells in each group(x+s,n=3)

it P-gp LRP BCRP
e 008001 0.10+0.01 0.15+0.01
24l 0.09£0.01° 0204002 0.18+0.02°
Zhed 0.12£001% 0.12£001% 0.13£0.01%
el 0.11£0.01%4 0.1540.02744 0.1540.024
cl-34 0.11+0.00% 0.13£001% 0.15+0.01%

T S RURAL LA, “P<<0.05, " " P<<0.01; S 25 241 H L, *P<
0.01; SRALAFEH LA, *P<<0.05,44P<0.01

Note: vs. sensitivity group, * P<<0.05, * * P<<0.01; vs. drug-resis-
tance group,”P<<0.01; vs. sorafenib group, *P<<0.05,**P<<0.01

5 (P<<0.01),/H Topo [T mRNA kK2R TG H2F
B X (P>0.05), S5 ke, AR Je 4 40 ffd
Topo Il mRNA ik KV FIBiAEF 41 . C 11 -3 2 4t ffa v
GST-n mRNA Fik/KF-1 8 Z A (P<0.01) . 5&RH
AEJeLH i, il 4H .C 11 -3 4 41 GST-n mRNA 3
IKIKOF 35 B R (P<<0.05 8% P<<0.01) . #4140 Hp
GST-n.Topo II mRNA Fik KPR WK S,

3.5.2 [T MDRIZFEHFMLEARE SHEAEL
A, TRl 24 21 240 Jf b Topo 11 & 1 235 KF 2 T & (P<
0.01) ,{H GST-n#E 1 R KVF-2E R LG22 E X (P>

2GS 2020 4F5 31 45 15 1)

*®5 FHEMMIH GST-n . Topo I mRNA &%k FEE
Z£R(x+s,n=3)
Tab 5 mRNA expression levels of GST-& and Topo I
in cells in each group(x+s,n=3)

415 GST-7 Topo [l
e 0.63£0.11 0.86+024
254l 1.000.00° 1.000.00
Zhedl 101 £0.04 0.08£0.01°
TiReEA 0.07£0.01744 0.79£0.12*
cli-34 0.26+0.05" 0.77+039*

TE: SIS A, *  P<<0.01; STZYZLHLEL, “P<<0.01; S RHuE
JedltdE, 4P<<0.05,44P<<0.01

Note: vs. sensitivity group, **P<<0.01; vs. drug-resistance group,
#P<0.01; vs. sorafenib group,*P<<0.05,**P<<0.01

0.05), Sit2h2H Heds , RhiE e A4 b GST-nfk 132
KK 2 T (P<0.01)  HBEAR 41 .C 1T -3 4141 L
W GST-nE 1A AKCF AR AR R 4L .C T - 341 4 ifa v
Topo I1 2 [1ZRE/K TV B EFHIR(P<0.01) . HRAAE
JeLR b, WiAs 4L C 1T - 34140 GST-rik 157K
- 44 i B A (P<<0.01),C 1T - 341 Topo [T 2 F1283k7K
VR TG I E X (P>0.05), & 4400% GST-n.
Topo I1 2 13I8 1 S yse A0 fb~# e o S8 S DL D 5, 2R
P 2R AR 2 45 S L 6
4 g

AR ADM H & 986 FE A, il i ot
L0 A i SR AR R LA E A I i BRI . 25 R &
B EARE (C -3 40 FE 5 , 20 ADM 5 & B 3%,
RO MR D o F BT | T 24 40 A 20 15 2549
ANHEF= Az i 250 SO I N 259 S b (E R AR
F5E 2R FH N ADM 208 2R | 355 32050 8 T 4E R 40 it
2Pk AT & ADM I35 3R 55537, Bt AAEARBIF IR TR 24
AN ADM 5 AU Mg . AL2#R AR
Sk BRI PR IA Y7 e (0 5 T B RPr A e AR H
FHER S — 0 55 1 2 B 48 B R (FDA) v
FHTFIR YT W 04 20 —F 4 R0, oA 5 LA Ry BH
PEXFHR 250

YNARLYR T~ 22 PR A R B A AR A AT A R
X S [N 1) A5 4101 i Bk TR p53 | Caspase F ik . Bel-2 ik
%, Bel-2 fENEEMPUIH T, b A i & E
[ 40 B 4 g ik 98 xL (Bel-xL) , Bel-2 A 5¢ X & 4 (Bax)
EVE R RAIR G AN FE AN SE T {5 5 i E AT
TFe, AN T, Bel-2 FakBg it , a7 B (- 40 i 94
ToM =AM 251, Caspase-9 v TR T-Z0 8K [ b F i,
MPHT BRI SR T LS , 5L R AR A
8% C(Cyt-C) ; Cyt-C HIHT- 2 FIBERG LA+ 1 (Apaf-1)
454 I Apaf-1 #9 MU B i\ 1K, J5 & 5 Cas-
pase-9 p37 45 G IS H kA B AL WE M
Cleaved-Caspase-9 p37 MV 3 i 94k sz vj i — 22 ek, A
A AR -0 ABFZEAE R o, C -3 VRS , it
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FhEERA

R

CIl-341

GST-n Topo II
E5 &AMF GST-n.Topo I EARIZH FEZE M
e EBRE (x200)
Fig 5 ICC micrograms of protein expression of
GST-rn, Topo I in cells in each group(x200)

®6 FHMF GST-n. Topo I EARIEKENMEL
R(xts,n=3)
Tab 6 Protein expression levels of GST-n and Topo I
in cells in each group(x+*s,n=3)

4 GST-m Topo [l
g 0.09£0.01 0.12£0.01
24l 0.10£0.01 0.16+0.01"
g e i 0.12£0017 0.13£001%
kil 0.0840,00°%44 0.16£0.0244
cll-34 0.08+0,01744 0.13£0.01%

T SHUERAL AR, T P<<0.01; i 254 LAk, P<<0.01; SR Bk
JRZH LA, 44 P<<0.01

Note: vs. sensitivity group, “ “P<<0.01; vs. drug-resistance group,
#P<0.01; vs. sorafenib group,**P<<0.01

MM T A Bel-2 /BB E TR LT EA
Cleaved-Caspase-9 p37 15 B & [, X C I -3 Al f¢
AT

P-gp Fl BCRP ¥ 1] 55 @R I 1 (ATP) 25 45, i i
ATP L6840 N 259022 1, Dk 4 N 2590 5 i, DA

- 1822 - China Pharmacy 2020 Vol. 31 No. 15

T {682 448 7™ A T 24 1. LRP 7 MDR Jih 8 4 it v ot

R, BRI T 40 A% n A7 254 e A A A%, B

FE AN 2505 R AZ SN, TS R MDR™ ., AFE

SRR, BilsE  C -34S , T 25 40/l MDRI |

BCRP mRNA % ik LA J2 LRP \BCRP # 151 .3 T

i, ¢ B C -3 E S i 25 40 i o LRP mRNA ik i

F R AL B MDR1 mRNA 2635 T i i

Xof I PR 3K 7 ) P-gp £ 1B AN BRI O , HAA st A

AT Hr .

GST-ni&t— i Z I RE L5 W AUl , AN (UEAT i 55
Dhe, i HL Ay Lo i A A B H k-5 2R AN 9 1E 7 2y
Wah & , PO AR 25 WA RO, X PR 7 25 B T
2y BT AR ; Topo I 2R N H 22 A9 A% R I , L
54 2255 e R TE R BRI H 24 A% 5 S DNA 451475
BEAEYIRFR, 25 DNA BY#E 5% B 05 59 5%
ERE FLTE PR AR , AT B9 DNA B 68T, FRAIRIEIT 24
Yo A EE e, DT AR TR 25 PR ABERES R BoR
JBERRE \C I -3 4L L T 245 40 P GST-m mRNA K H AR
PRI 2 25 R 0, JF . C 11 -3 5 s i 2 40 i v
Topo Il HE KA E T,

g5 b BARE (C 11 -3 Al kvl 259 Sk A i 2
JELUE T 982> MDR iS5 MDR g 4% A A5G 3 (5] FY
mRNA S (1855772, ¥ 5% HepG2/ADM 4l fifd
I MDR, H.C I -3 ECRIE T IR H - 125 Satt s,
ARSI F R AR A C 11 -3 BRA k)7 25 i 5% MDR
AT BE— 2L AR N BIESTE , D SN ISR IR 5 1) 7 24
Wi sl RS 67 RCR SR SE g Rl
S 3k
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B E B AR BREE S ek (HLP) A K R s | e bged % oh , SFA i BB A R & ZAERALE . ik 448
AR AL = G AT (n=8) Fe i BE20 (n=40) . AL K 3% 4 5 A4vA 5 Mg A4 A Z0 HLP LA, = & x B0 K R A9 VA
ERAM, BRI G 30 R KA SRR F AT (PR, 10 mgke) fe BARLE 7 & P MK 241(14.85,
4.95.1.65 g/kg, A A E), 06 A, TOMNBAMPAER TR T FRRAEER EAHARAETHESEY, BRLEH 1
K ES 1R A AR R, AA K KSR EAR, KRS HE, M E K EARE KT Lee s #8304 K R i
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