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W OE BRI WEYIK4E (GNP ) AT 24 i 20 M Ak i 245 04 10 336 7 1
ik RHA G RATER =800 J50E S &R 50E s 70 GNP 5B 3R (ADM ) 45 sl ik & 1E T
ADM i 25 (%) - S AR HepG2/ADM, LIRAL PR HepG2/ADM UM X5 I, FH MTT 40 . i =X 40 i
A FGE I A0 AL A 3G B S R TR O SR AN GBI AR HepG2/ADM 41 i 28 ADM FRBlAE H LI & GNP 5
ADM HEASAE S 40 i ADM VB2
R S5, ADM SR & GNP 5 ADM BEAVEJR , HepG2/ADM HY3 5 1 B 4 41 |
PR BT, HEH OB EERTATE (¥ P<0.05) , 1 GNP 2 AE FH 40 A 386 58 5 8 T 0
Bl @520 (34 P>0.05) ; GNP+ADM fE]J5, HepG2/ADM 40 N AY ADM 5 & 48 ADM b 48 5 1Y
ADM F AN [ (2.92£0.13) pe/Lvs. (1.68+0.74) pg/L, P<0.05].
£ : GNP A4 /Il HepG2/ADM 40 0 % ADM (9 8%k, 2% 41 Al fE 5 8 i HepG2/ADM 41 P4 1)
ADM A K.
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Gold nanoparticles re-sensitizing adriamycin-resistant
hepatocellular carcinoma cells: an experimental study
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Abstract Objective: To investigate the drug resistance reversing effect of gold nanoparticles (GNPs) on drug-resistant
human hepatocellular carcinoma cell line.
Methods: GNPs were synthesized by reducing hydrogen tetrachloroaurate using tri-sodium citrate, and
identified. Adriamycin (ADM)-resistant hepatocellular carcinoma HepG2/ADM cells were treated with GNP

and adriamycin (ADM), alone or in combination, using HepG2/ADM cells without any treatment as a control,
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and then the cell proliferation and apoptosis were determined by MTT assay and flow cytometry, respectively. The
intracellular ADM concentration of HepG2/ADM cells after exposure to ADM alone or GNP plus ADM were
determined by ultraviolet-visible spectrophotometer.

Results: Compared with control cells, the cell proliferation was inhibited and apoptosis rate was increased
significantly in HepG2/ADM cells treated with ADM along or combination with GNP, and these effects
were more remarkable in the latter than in the former (all P<0.05). The intracellular ADM concentration
in HepG2/ADM cells exposed to GNP plus ADM was significantly higher than in those exposed to ADM
alone [(2.92+0.13) pg/L vs. (1.68+0.74) pg/L, P<0.0S].

Conclusion: GNP can enhance the sensitivity of HepG2/ADM cells to ADM, and this effect may be related to its

increasing the intracellular ADM accumulation in HepG2/ADM cells.
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7 2 G MR IR T I TR —, AR
T e 40 i 22 25t 257 ( multidrug resistance,
MDR) "M, ST RCRIEA B MDR K E
MALHIE 4%, HATIA y MDR A £ ZEHLH 55 it 24 b
58 200 it X B P JRA 245 00 1 = gl A1 HEAE 2 DDA O,
B 290 K M P B AT 2 W HE = M AN, DT
M N 25 e B2, 2R AL )T 25 1 B0 A 4 A o
Wb, g A A R T 24 P, B T 0 AR T 25 )
R, MRS Y AR IR AT ST . Ak 4& (gold
nanoparticles, GNP ) J&4& M RU/NIRL, 76 IEIE
J7 05 R AR R e . A ET AR
GNPANAX A T 983 i 55 26 7 B 75 o984 1f 75 1F
WACKIAE R, BT LAAE Dy sy TH 8 m AR it
24 i 96 A0 it S Ak T 25 0 i U MES . B4, GNP
A 0] LUSE AR S 245 10 %6 it 24 i 98 400 G ) 400 i 7
YERL, DT 3 A 97 ROCR o A WE 58 X — [R] e ik
R IEZ/ 30

1 RS

1.1 ##

XTBTEEZR (ADM ) Tt 25 () 96 40 B Ak Hep G2/
ADM H A 5256 % R FERPMI-16405: 35 . L-B %
fkhe . HERMEFERYWAELEHyclone A H|;
ADMI A Wi 7138 IE 2500 B An A BR S w5 R 4R 1l i
U E B H 22 E GibeoA T ; MTTHIDMSO I
HEESigma/AH]; LMK MNEEE/K; Annexin
V-FITC/HALTABE ( propidiumiodide, PI) 4
TR 5 &0 R L A W R B R A BR A ] .
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SR TR ORI M R TR AN X8 O [ R e A A, e I 2 AR
A A 223050 A BR A A . AN AT UL 43 66 B 1Tl A
FEPerkinElmer/y &) ;[ I5e A 2 A6 M 4S8 [
Bio-Rad /A Al ; A5 A A Costar g br AR o
1.2 #patEsE

HepG2/ADMAA I PR FH % 0.5 pg/mL ADM |
10% G4 1% . 100 U/mLE X M100 pg/mLsE 5
ZIRPMI-164035 551, #T37 C. COMKBUEL
RS % W AR BE 5 R R B 3R, IO BICAE K 1 4 it
HEAT S5
1.3 GNP MHl & RETE

KA 4 TR Ay R = R R kTR & GNP,
i g AN AT L A3 e T E400~700 nm K 4b
R SRR AR W, SE A O B R
(transmission electron microscopy, TEM ) %}
GNP AR AT HRAE
1.4 MTT %4 i 28 Be A9 15 58 30 ) 2

SEHG AT A (TR IR ) . GNP
(5.0 nmol/LL) 0. ADM (1.0, 2.0 pg/mL) 41,
GNP+ADMZH . B4 K HepG2/ADM AN L,
0.25% [ BT AL AR A i B, DAL x 10" /mL
1) 40 if %% B H FPFo6fLAR b, 100 pL/fL. 4 ks
F224 hfg, W RS, HEREL, A3 A
WL AUE 5.0 nmol/LIIGNPIE . A ]
(1.0, 2.0 pg/mL) ADMIAT . 5.0 nmol/L GNP %
W+ AW (1.0, 2.0 pg/mL ) ADMIER 4510 ul
DL MLTE R FR W50 pl, kS5 F400824 h, 5K
B T4 h, HALMAMTITIAK (5 mg/mL) 20 ulL
GRBzdE R4 h, LR LG BLIMAL150 pnL = H LT
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DAEM % K570 nm, S I K 630 nm b
JECAME) o Mg FEME 2 (IR) . IR= (1-24
Y AE/ X REZHAE ) x 100%,
1.5 WAMBAR (FCM ) i EAA T X

B A KW HepG2/ADMAH L, 374 %% 4 it 2%
JEAT x 10°4/mL, M F6fL P, 2 mL/fL; 40
JL G BE AR K24 hm, e AS o3 4 A MO TG IV B
FRWH . 5.0 nmol/LGNPH W . 2.0 pg/mL ADM¥%
W . 5.0 nmol/LGNP# I +2.0 pg/mL ADMA W 45
100 pLUL K TC M & #5722 mL. Z9¥1EH24 h)5,
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Figure 1 Identification of GNP

2.2 GNP 3t HepG2/ADM £ fif 3% 58 317 1] 2= B S i

MTTH &5 R B 7R, GNP (5.0 nmol/L) 5
ADM (1.0, 2.0 pg/mL) BEAVEMG, HepG2/
AD M 2 ffi (7% 3% 58 400 1) 232 24 0] Sk v TR ok RE ) AR
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Yo JHrdl: ADM4L. GNP+ADM4L ., AR41E44
AL, ¥ HepG2/ADMA A A1 x 10°4> /4L 4%
FiFo6fLil . Xi3R24 hig, XF B4 TG i v Ky 77 3k
100 pL, [AEf, GNPALBEZEHIAS.0 nmol/L. GNP
W100 L. 1 hj5 FIPBSHES Rk, &S5 A
BN AL0 pg/mLAYADM 200 ul, 4k4E5:3:4 hiG
WeSE A4 VW, 480 nm b BYWOLE . AR
T o T 2R A5 51 45 S2 56 20 40 9 AD M
1.7 Git= a2

K HISPSS 13.040 i 4K 1 i 47 48 122 7 i o
A LB Y w3, Goilh R H BB+ bR 2
(x+s) Fon, AR B k5, 3400 3K
KL R Jr 220, ALIR PR E AR FHSNK i
P<0.05RREZFHGIIFE XL,

2.1 GNPHHIERETE

il % RAF B GNP R LT 2, KA W5
SRR BN, GNP ER KW ILIEZES20 nmih
(F1A) 5 TEMWE LI, CGNPEKIE, Kigl
—, HRAZ20 nm, EHUEL, THIE (EI1B) .

A: GNP HEIMRIOLIE; B: #ES i 7 RiEe AR
A: UV-visible absorption spectra; B: TEM micrograph

4iADM (1.0, 2.0 pg/mL) 4, ZRESGITFEX
(¥JP<0.05) , H4iGNPX}HepG2/ADM4H fits JC 1]
BHHVER (P>0.05) (#£1) .
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F 1 &4 HepG2/ADM 4 A AL 5D H)
Table 1  Proliferation inhibitory rates in each group of HepG2/

ADM cells
S HrEmHE (%)

X e 2R 0

GNP 4H 2.46 +£0.73
ADM 1.0 pg/mL 4 12.76 + 0.94
ADM 2.0 pg/mL 41 18.76 + 1.08
GNP+ADM 1.0 pg/mlL £H 26.71 +1.33"
GNP+ADM 2.0 pg/mlL 41 30.85 + 1.28"

TE: 1) SHIFERE ADM BRI, P<0.05
Note: 1) P<0.05 vs. ADM of the same concentration alone

treatment group

X HRZH

GNP 4H

2.3 GNP 3t HepG2/ADM 40 Bt A 1= & i 22 1

FCMA M E5 R B ", GNP+ADM4LHepG2/
ADMZH M (0 40 fL 08 TR W W m TR A ADM A
[ (7.43£2.13) % vs. (16.71 £2.48) %] (P<0.05) ,
EL W m T AR (3.28 £0.74) %) ( P<0.05) ;
HLAIGNPZA HepG2/ADMAH IS T2 (5.09 + 1.37 ) %]
EXTAML, 25 L8 it=E L (P>0.05)
(KE2) .
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Figure 2 Apoptosis in each group of HepG2/ADM cells
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LA ADMAL HEZH B 3 AN (2.92 £0.13 ) pg/L vs.
(1.68+0.24) pg/L] (P<0.05) .
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Figure 3 Effect of GNP on intracellular ADM concentration of
HepG2/ADM cells
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I IR R RS TRz —, HEH
FIFRE AN MDD R WE A7 7E, (A 2 i o
PRI7 R I AN BRAR . 3k 32 B IR M T 24 440 it T LA S
1 ABC ( ATP-binding cassette ) #5128 (84 e H
JIK 2R GE 3 m Xt A7 259 0 = s /M HEFE Y, BRI
TR A0 M D9 AT 25 L DA S AT R
PG, F 50 184 0 22 245 1t 245 )4 988 200 B o8 245 0 Wk
AT B8 755 i 1) AT R0 S 2T A e A T R

ARWEFE NADM X 25 41 S Hep G2/ A DM Y 34
FEAMHIVE S . 5 S HepG2/ADM U =75 Ifi X GNP
i HepG2/ADM A A 245 W) ¥k B2 J7 T 0 20 48 5 T GNP
HATADMX HepG2/ADM Y 40 Mg 5 PE/E . MTT
ERRFCMEER TR GNPSADMBEAER G,
HepG2/AD M 4 A (1) 3% 58 400 11 56 K 4 72 232 34 B g 125
THATADMAL ( P<0.05) o X 54584 i ) i
EDELT S G

GNP 4 Y KK, TERIRIGYT 2 A
RARWEEE. BRI 5 VEGF165. bFGF4s &
Je ¥E TR I A AR AR, RS LS Al A
B H R B 3L (GSH ) 45 & T8 AR 3 ) e o g
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HHepG2/ADMAN M P i ADM &5 H2 5 ) B 4 1Y i 14
fn, ZEFHEDN, GNPAILUHE ) 5 HepG2/ADM4H il
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