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MDR-reversing effect of Extractum trametes robiniophila murr on human hepatocellular carcinoma
HepG2/ADM in vitro LIU Nian, GENG Xiao-ping , ZHU Li-zin, etal. Department of Hepatobili-
ary Surgery, First Af filiated Hospital of Anhui Medical University , Hefei 230022, P. R. China

[Abstract] Objective To investigate the MDR-reversing effect of Extractum trametes robinio-
phila murr on human hepatocellular carcinoma HepG2/ADM in vitro and its potential mechanism.
Methods MTT was used to test the toxicity of the Chinese medicine of Extractum trametes robinio-
phila murr and the chemosensitivity to chemotherapeutics in Extractum trametes robiniophila murr-
treated HepG2 and HepG2/ADM cell lines. Flow cytometry was used to determine intracellular ADM
(Adriamycin) concentration. The expression of MDR1 was measured by RT-PCR. Results The inhi-
bition rate of HepG2 and HepG2/ADM caused by Extractum trametes robiniophila murr was less than
10% under the dose of 0. 01 g/L, and the IC;, were 0. 917 g/L and 1. 66 g/L. Extractum trametes ro-
bintophila murr(0. 008 g/L) partly overcame the MDR of cell line HepG2/ADM and decreased the
drug resistance. The relative reverse efficiencies to ADM, cisplatin (¢DDP) , mytomycin (MMC) , 5-
fluororacil (5-FU) were 79%, 73.5%, 97. 4% and 86. 7%, respectively. After exposure to 0. 008 g/
L Extractum trametes robiniophila murr, the concentration of ADM in HepG2/ADM was significantly
increased and MDRI1 expression in HepG2/ADM cells decreased by 33.7%. Conclusion Extractum
trametes robiniophila murr can reverse the multi-drug resistance of human hepatocellular carcinoma in
vitro. The possible mechanism is related to down-regulating the expression of MDRI and increasing
the concentration of drug inside the cells,
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JREE TS 2, 6 K £ R M FEIR T L F AR
FOMBIFREETFROERM BB LLYT. BFED
T BRAAER, FBEFERARES A WA M.
H BT 2 24 i 25 (multidrug resistance, MDR) 2 {4
Il PR Fi 988 AL 9T 5% IR AT 3 T B Y £ IR, 0 fe]
Pox— R BRI EHRAMRE HPIRE
25T 25 38 55 77 5% 4L JT K 8450 (chemosensitizer, CS)
R MDR MENARFBRZ—. EERHANE

YEHBAN7.230022 HIETT, RMER K¥E— B & B RS 8
EIRAEH BKAF BT {5 88 . xp_geng@ 163, net
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SRS HTXRAYS S HAANGEER, 41
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HEERE

L ZRffa bk« A AT 9% 40 B Bk HepG2 . A BT 40 i
it 25 8% HepG2/ADM g4 h BB K2 W& [R5 =
B JF B 41 B b0 R4, HepG2 1l HepG2/ADM
HRAS 0% HEF MHE . FERA00 U/mD &
FEF (100 pg/mD) B DMEM #5 % T 37C.5%
CO, HEEhIESF.

2. BREAF BMEFEBLARRAALAR
28D ;b8 E (ADM, B BB WA | i 44 (cDDP,
WARFEHA 2B RMMC, HILEEH ).
FIREE B AREE A A MTT(AMRESCO, Ul-
tra pure); —HFE T (DMSO, | MHiHEBALITHE
FRAFD , B A DMEM . 7 4 4 L ¥F . TRIzol Res-
geant I & (Gibco) , RT-PCR & # & (TaKaRa) ;
HRIMAK(VER, FBEREHZ),

3. X B X 2. CO, ¥ 3 #8 (Heras 150,
Germany) ; it 2\ 4l Ml 1 (Beckman Coulter, EPICS-
XL-4,USA); {8 & .0 ¥l (Hettich, Universal 32,
Germany) ; 8§ BX 4 92 £ il /¢ ( Bio-Rad, Model—450
7 Fiy USA); PCR 4% ( Biometra Tgrandient,
Germany) ; 5 & 18 & 4t ( Tanon GIS-2010,China),

AMTTHHEER .28 Yu S5 Fik, B4R
A 1 10°/ml 4 B, R T 96 FLAR, LM
MR 100 pl, BEFR 1R, He o 4L 1E BUIMA A 8] ¥
EREHEE  EMERERSS MTEL SALHKR
200 pl, 535 48 h B, B M A MTT (5 g/L)
20 pl, gKEEHESE 4 h, RFHEF W, LM A DMSO
150 pl, 4% % 10 min, T EHR{X LW 490 nm
AR E (A ), B A G 3. 2R ) R
=[1—(Ax—A)/(A —A)]X100%, Ax K mZ5FL
WA X BAREEE, A IAMALE
e AE s T 25 R4 (RT) = ICs0n /ICs0c s i G A5 H =
ICSOA/IcsoB ,ﬁxiﬁiﬂz?&ﬁ = (ICSOA - ICSOB/ICsoA -
ICsoc Y[ Hth A 25 HepG2/ADM,B 3 HepG2/ADM
+HEEE.CH HepG2], MTT LR AEARHE
H3R.

S.41MN ADM M BB I BE KM
HepG2,HepG2/ADM | £ B 5] i) 40 B & W (5 X
10°/mD, 4, TRAHAULARERNENRIEE,
Bl 0.008 g/L MM EE&H 2 5 ¥ & 1.2 mg/L,
2.4 mg/L.4.8 mg/L i ADM $t#£3% 4 h¥, 3 B
Y& 1.2 mg/L,2. 4 mg/L,4.8 mg/L B ADM,
% PBS(4°C,0.01 mol/L,pH 7. W% 2 W, BE

B T¥ PBS 4 CREZE LR 479 = 405 Uk 1)
(M E VK K 488 nm, B P K K 575 nm) 40 fE K
FERRNEEE.

6. RT-PCR # ] MDR1 % 3%. (1) RNA &l
HEBNEARKPARSEARENBRYRIEER
BEAMWE 48 h 5, f TRIZOL —H %k BER &
RNA, ¥ L E R & RNA &, (2
cDNAM AR B 0.5 pg 4HHLE RNA, 0.5 pl i
W FE AMV, % Oligo dT-Adaptor Primer f£7E
TELIOpl RNER, BESBRTHRERANE
PLEA # 1T, (3)PCR # #. mdrl F W5l 4. 3
CCCATCATTGCAATAGCAGG;mdrl T2 4.
3’GTTCAAACTTCTGCTCCTCA; B,-MG F ##3|
#.3' ACCCCCACTGAAAAAGATGA; B,-MG F
W8 4.3 ATCTTCAAACCTCCATGATG, #iR&
) & B B L RN AR R, 94°C B M 30 5, 52°C IR K
30 s,72°C ZEf# 4 min, 3t 35 N YEFF. 183 157 bp
#) mdrl #1121 bp # B.-MG ¥ =48y, (LY =
YRR P YT LU SRR ERETR
W ,EB guf6, R BRB REARBREK, FFitE &
THEBIEN PCR Y M S &, A MDR1 #1 B,-
MG # %7~ MDRI1 §R KK F,

7. BE it b 3R B8 A SPSS10. 0 48 i
1T e BT E097,

g =R

1. 40 8 B9 25 ) BURE R T 0. 008 g/L R H-
HERNLASHAREN, YERZE0.01g/LUE
B, A o A 3, R 4 P ) 3R L BB H
B H X HepG2 1 HepG2/ADM Ay ICs, & B A
0.917 g/L 1 1.66 g/L(FE 1), % 2 B8R ADM,
cDDP . MMC #1 % JR % i 5F HepG2.HepG2+#H
% B .HepG2/ADM F1 HepG2/ ADM -+ 12 B 15 & 41
MLE) 1Cs, , (F FA ¥ B- 1§ B i /5 HepG2 #1 HepG2/
ADM %} ADM . cDDP . MMC H1 4 R 8 B i 1Cs, {8

R1 HEBEFNARTENE (L

; L ESGZY)
BEWE /L HepG2 HepG2/ADM
0. 008 0.0 240.003 0.01£0. 002
0,01 0.1040. 002 0.03+0.005
0.1 0,1940.002 0.11+0.004
1 0,31+0. 006 0.1940.003
2 0.51+0.004 0.46+0. 002
5 0.7340.004 0.7240. 008
10 0.9440. 004 0.86+0, 005
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F 2 HepG2 4iffi5 HepG2/ADM 4l i) 25 Y U HE (2 £ 5)

1Cso (mg/L)
@ 5
ADM cDDP MMC E A
HepG2 0.07040. 003 0. 156 £0. 0021 0.10540. 007 0.30740.012
HepG2+ M EHH 0.03640.001* 0.14140. 005 0. 0950, 009 0.175+0. 004 *
HepG2/ADM 0.91340, 063* 0.89540,096% 0.2640.015% 1.169+0, 039%
HepG2/ADM+ M H B H 0. 24740, 0262 0.35240, 0162 0.10940. 013 0.41240. 0214
HepG2/ADM+ VER 0.15240.003% 0.3+0. 009 0. 08540. 009 0.37740.017

¥ . HepG2+ M E#HE 5 HepG2 3, « P<C0.05; HepG2/ADM 5 HepG2/ADM+ M H 358 t 3%, # P<<0. 05; HepG2/ADM-+ {8 B &
5 HepG2 H ¥, AP<C0.05; HepG2/ADM + VER 5 HepG2/ADM+ M B B th 4, YW P<{0.05; VER IR B X 10 pg/ LM EBEBWRE X

0. 008g/L.

B EEMK. BEBEEX <DDP.MMC Hl#UR ¥ 5E 1)
fif 2538 % E 5 VER AHY 3T ADM it 25 30 %%
YER S F VER, % 3 ml B B X HepGZ/ADM
it 24 1 f 36 5 AR, VT AR B vE B XF HepG2/ADM
ATEAGST 25 Yy Tl 25 4 B 336 5% A5 B4 3 4 - ADM 3. 4
£Z .cDDP 2. 54 4% MMC 2. 39 £ . BURBEE 2. 84 1%,

2. ME B4 HepG2 Fl HepG2/ADM #i il A4
WP R EWRE M E N LKA ADM 5041 8
WREBFEAH, SAR4A%H ADM i, ARA
ADM YW EREHEERF(P<0.01;% D,

F 3 HepG2/ADM £ Jfd i i 25 5 BE A KR L 7 B A0 3 e AR

ol ADM  DDP  MMC JR%%
T2 % 13.04  5.74 2.48 3. 81
WA 3.4 2,54 2,39 2,84

AR T (N 79.0 73.5 97. 4 86.7

# 4 HepG2 41t 5 HepG2/ADM 4 N
T ERTCRE (L)

ADM(mg/L) p— fmﬂﬂm%@ﬁéy’csﬁﬁ
LR Pog:idich
1.2 HepG2 12.4140. 1 7.2240.09"
2.4 HepG2 16.76+0. 9 8.2940, 05"
4.8 HepG2 19.6340.22  9.6040,01*
1.2 HepG2/ADM 3.1440.04 1.8540.06*
2.4 HepG2/ADM 4.1340.06 1.9940.02*
4.8 HepG2/ADM 5.654+0.03  2.8140,03*

LR 5 A, » P<0.05

3. ME B X HepG2/ADM 41 jfi MDR1 ik
# W . RT-PCR 45 3 8 75 : HepG2/ADM 4l fi R
W EE B BT MDR1/B,-MG HfEH 2. 82+
0. 54,7 B0 A ¥ B 3% B #E F 48h J§ MDR1/8,-MG
FfEAX 1. 87 £0. 28, Tif HepG2 40 i #) fin A ¥8 E-
B HEEHATE MDR1/B,-MG WA 43 51K 0.93 +
0.18 #1 0. 87 +0. 34, HepG2 #1 iy MDR1 # ik
B 255 F HepG2/ADM #4ifl, HMI B BIERE X
BEAL ;T HepG2/ADM £ 0.008 g/L B EH
YEM 48 h J5,MDRI1 &L THET 33. 7% B 5
T HepG2Z #iffa,

Wi

24 i R0 ot — Feh 5 o B8 2 990 7= e TR 25 4 1 (R B
e 435+ R PR AL 880 S IR 8 L A 0 o 25 Wt 7= A 3R
ST 24 BR N & 25T 25 (MDR) . 7 46 o 2
§ A o= 250 BN AR K B2 AT LA T AR A
R B S A B Wi 25 5 T 10 feh R 2 R AR T
21, B — FF 14637 3L BRI 25, MDR M7= 4 2
W IR AL T R I X BEE R 2~ —. %F MDR iy
7= B 4R Y LR G 0 DL SR L G o 25 B L S
IR E AR R B (4 P-gp. P-gp %
2Tt 255 B MDR1 B4R 74, J K8 = BRI
() B RS 7B 1, B0 0 A S IR P B 25 M HE I A
AT F= A Wi 25 1. BP0 B B B T 25 R 2
P-gp Wit £ . FHRBHEEH MDR # &7
REMMEEFHTORET X F P EEEE
AR A AR 3

MERBEMTHRAMKER, SH LA
BLURS 10 £F P YR TR REIEBERRSRE
BE R, HALEAEM N 6 D LS, L
IR DA D-H B DRI DA
HRM A 18 MEEBRWRWE LK. B
WEARRFIREBR (&5, BE—KHH, HE
SC [ 25 85 Z-20000109 2 55 A F i R 53 BT
R LR E RS A MRS . R
EHEBW—RIIEMAGKTRER HEEELE
A LU VB - (1) 282 0 o0 B g 10 2 K, 42 9 B 4
B R T AR FE LT 5 (2) 48 3R B 40 T g L R 0
HOF BT 524 5 (3) B BB AR B A M
KRR AR AR, TR 35 AR AR B . PR R S B
584 T, A 3 B AT o 5 W I VY B 4 S T HE
XE 5 T BE R 7 0 50 T 98 201 460 A0 I 6 R AR AT
SHE AL P T I R B T D ) A A K o

AWREN, CHEMARBSERENLE RS
gEfE143% ADM . cDDP MMC . R B8 5t X it 25 - 9%
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AR RGERA BRARFEAD K IC, &
HepG2/ADM HIXt P B R NEH L2 NE R . HIR
B I ) 0 B AR B RN AR X e B R 4 i Dy 3. 4.2 54,
2.39.2.84 #179%.73.5%.97. 4% .86. 7% , L H Xt
ADM H B & K o ¥ f5 %8, 7 88 5 & HepG2/
ADM Mz5 4 itk R M ER F 2~ 4, B ¥
FIEREARXMT EEREURA R, ZHRER
rER, MEEBEKES ADM /£ Al F HepG2 M
HepG2/ADM 45 , 5% ADM B 4E F§ F HepG2
1 HepG2/ADM 4l F LR E RS , RFMMBA
ADMEER S, XERBEEFMH THRER -
P-gpR TN BB K. K B R A A0 Tl 24 40 il B9 f 24
Pl 5 MDR1 # & REH XK, H P-gp KRB KF
BESMMBTE 3.9 5. BRETEINREHA
BEBEEA Sh AR ERRPHRR. &K
MR EZARE S E 6891 B K% HepG2/ADM
Z#ZEHE MDR]1 FREX, M BEEEM 48 h
JE MDRIBRETHT 33.7%., Rt . MEFEE Y
BN REAREAMAENA R G EE S T A
MDRI1 #3K3X , fff MDR1 £k ™4 P-gp B, {f P-
gp MR N IIaEZ B4, Bk AR M iLr 254
FEHEL, AT THRALT YN EHRE,
BT HMEEA.

TREXHA WEBFEERIRA L BB LS
MmN ER, B THRSMER S

B2, BA e KB B MR T B B A 6E
HHBY 6T F B, BRI B e PR L AT R R
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