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fift T AL R 7 X FL IR 4 i MCF-7/ ADM. 1 i 24 395 5% 4 ]

A, BE, AR, ER, AHR
(L REEHKF WHER, BEWBEAEFALT S, RETERNEERAEFTLF S,
RET “BrBEE" ELEFRE, K& 300060; 2. REFTAZER, K& 300041)

[(FWE] B U2 o NZLNE it 25 48 il MCF-7/ADM Tiif 245 33 %% /) /F F 2 pLilil . 75 3% : DL MCF-7/ADM 2 Jitd
WETEXS G, F) T e 5 (MTT ) L (5, 35 o 0 ik 33 5 958 0 %o A 2L e 90 0 245 41 s MCF-7/ ADM. A= K 89 52 0l 5 o7 e = 440 it AR G )
i 98 4 i 9 % PR I] 123 (Rh-123 ) 9 3 1 5 43 50 R0 552 0 25 516 7 & 2R G 4% X S 7 ( Real-time PCR) Bz 4 [ 4 9% B 36 3 ( Western
blot) 5 Wl fif 83 40 it 9 2 25 M 254 1 1 (MDR1) , 2L IR 2 T 25 40 3G 35 1 ( BCRP) mRNA KRR Rk, R 5 0ALE,
£81.25,2.5 g- L™ IR M MG , 0] 55 25 06 LR 8 17 25 40 e MCF-7/ADM 1 3% 56 £% 50 (RF) 40 42 71 1.7 % #1 3.0 4%
(P <0.05) ; \NFLIG I T 25 40 g MCF-7/ADM ™ Rh-123 & B4R 3 T 1.8 4% /1 2.5 (P <0.05) ,MDR1 #1 BCRP 7& 15 #I
mRNA FikKFEH B FHE(P <0.05),1.25,2.5 g- L™ %5 47 MDR1 mRNA 335 4 3 F&AIK 35. 5% 1 56.0% (P <0.05),
BCRP mRNA 3k 73 FEAIR 41. 6% F149. 5% (P <0.05) . £5if : ff T AR R T7 vl 48 = A FLIR I8 it 25 48 il MCF-7/ADM X i 5 3% 119
OR300 T 2 N M o BT 5 22 TR 25 1, L I T B8 5 [k MDR1 F1 BCRP %5 (4 il mRNA [ 3635 , 310 i 40 i 25 9 SN HEVE FHAR 2% .
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Research on Jiedu Quyu Prescription in Drug Resistance Reversal in
MCF-7/ADM Human Breast Cancer Cells

WANG Dong'* , SHI Yun’, LIU Shuang', WANG Bin', QIAN Jun-qgiang'
(1. Cancer Institute and Hospital, National Clinical Research Center for Cancer, Tianjin’s Clinical Research Center for
Cancer, Tianjin Key Laboratory of Cancer Prevention and Therapy, Tianjin Medical University, Tianjin 300060 , China;
2. Tianjin Police Hospital, Tianjin 300041, China)

[ Abstract | Objective: To investigate the effect and mechanism of Jiedu Quyu prescription on drug
resistance reversal for MCF-7/ADM human breast cancer cells. Method: The 3- (4, 5-dimethylthiazol-2-yl) -2,
5-diphenyltetrazolium bromide ( MTT) was performed to test the effect of Jiedu Quyu prescription on proliferation of
MCF-7/ADM cells. Flow cytometry was used to detect the concentration of intracellular rhodamine (Rh) -123,
Real-time PCR and Western blot were used to analyze the expression of genes and proteins, including multiple drug
resistant 1 (MDR1) and breast cancer resistant protein (BCRP). Result; After treatment with 1.25, 2.50 g-L ™'
Jiedu Quyu prescription, the reverse fold ( RF) of MCF-7/ADM was 1.7 and 3. 0 respectively (P <0.05) ; the
concentration of intracellular Rh-123 was enhance for 1.8 and 2.5 times respectively as compared with control
group (P <0.05). The protein and mRNA expression levels of MDR1 and BCRP were down-regulated obviously
(P <0.05); MDRI mRNA expression level was decreased by 35.5% and 56.0% respectively (P <0.05),
while BCRP mRNA expression level was decreased by 41. 6% and 49. 5% respectively (P <0.05). Conclusion:
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Jiedu Quyu prescription could enhance the sensitivity of human breast cancer cell line MCF-7/ADM to adriamycin,
and reverse drug resistance of MCF-7/ADM. Its mechanism may be correlated with down-regulation of MDR1 and

BCRP, as well as inhibition of intracellular drug efflux.

[ Key words ]
(MDR1) ; breast cancer resistant protein ( BCRP)

FUBR I 2 L P fe i WS 2 —, 2 10%
(76 7 Lot 4 B AR Z R LR © R
LR IR RE R 3 o A TR AR — b R RE , O R
SEALYCT IR L AF oK 45 R LR A il B IR OT 1
KR AR T FLRE R ST R T
P LU IR 9 AL T R AR e s A h o e L 2 58
rh 5T 24 Ok B TGRS T FLIR IR © 2 3 T AR
ST VY 7 A S [ ST 8 AR O L AR S B BIR T
(g 7 2 L R A S ep R 2 4 2L R 1Y AL
AN B L O R N s T ARSI RCR .
FOF T ARG T e, 7 A T 2 A0 LR AR L T
07 P PR 2 4 Bl i T R T AT R RO
R, A58 A AR R T B3k vh = 25 5 B A7 4R
it 245 58 25 A 7 S0P 1Y BB AR 4R o

fifp B AL 587 S K R BE R R 2 R B e £ AR R T
FLMR IR (Y 22 36 77, A DR 20 L BIF 98 IR 52 T 3% A
AT LA A LR S 40 i MCF-7 i) 38 58 Fn 42 22 B 77,
IR R T HAE LS R % T 2
it g6 20 F) VR TP o8 R 2 1 o O I AR S 6 ) R
TE03 T AW F WA T T 5 58 1 B A58 7 3
il N FL IR TS 245 20 i Ak MCF-7/ADM 2 24T 25 ) A
A6 T BT A% T R N CFL I R T 25 46 i vk MCF-7/
ADM {4 245 396 5% 45 T RO AL , S HAE T 0 T A9
Je it 24 £ 3 25 5 kA
1 #a
L1 Zufgvk  AFUIREAnffitk MCF-7 (€[ ATCC 2>
A, A% 25 3 40) ST 25 40 i bk MCF-7/ ADM ( A<
SEH A P M G B SR R A, CAZ =5 3 10) .

L2 25 Kakon] A e tkitor & 21520 g, 5% 10
g, B IE TR 7L 20 g (VLI RILZ5ML A RA | 4550
B4 2015100311, 2015110476, 2015091609 ) , iy 7T
B R AL 2490 A7 BR 2 ) B2 R J5ORLE , 5K L T iR = B o)
# A AN LL 4K 500 mL, BT 1 h 5 3 38, #
PLEliK 500 mL §iA% 1 h, 33 38, & IF IR, i 22 8l
SRIGINA T5% LB, B 25 DUE K i iz 1, B2
2525 0.5 g, trizol RNA $2 BUR 7 ( Invitrogen 23 A,
it 5 15596026 ); High Capacity cDNA Reverse
Transcription Kit i 7] &, SYBR green PCR Master
- 138 -
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Mix 1 7] & ( Thermo Fisher 24 &), it = 70 ] Ky
4368814 ,4385618) ; £ 21t 25 % 14 1 (MDR1) ; L i
S 25 AH G 1 (BCRP) 5w BE A (Abcam 23 7],
5 129450,24115) ; BEWE % ( MTT, Promega /2 ,
fit5 20358358 ) ; bt B-WLEhHE [ (B-actin) ; £ 58
PO R o Ak W W b i i Ll AR BT e =40 (dE st
R A | S 4 5 161106,160913)
1.3 X4 3111 A CO, fd & &% 3% 48, Multiskan
MK3 FI it 4% ( 3% [E Thermo Fisher Scientific /A #])
PE-480 %1t A 4" 14 % ( % [ Perkin Elmer /A #] ) ;
FACScaliber 3 2 20 B 41X ( € [E Beckman Coulter 2
] ) s ABI7500 %%t 5E i PCR AL (L[ ABI A ) 5
221BRA6516 B e B Az HL JK A, B 58 vl Ik A (36 [
Bio-Rad /A 7] ) ; DC300F I {8] & AH 22 1 i 4% ( 1 =
Leica v d])

2 Hik

2.1 4MENEgE W R IE E 0N URAE I MCF-T
MCF-7/ADM 40 il 42 % F & 10% fify 4F 1l 75 19 DMEM
R HE  TER AR B 37 C 5% CO, KE 348 i AL
PEEFR 1 34640, 45 48 h #e il 1k, IO BUE K
A 40 i AT S5

2.2 MTT L a3k 46 O fif 75 45 58 7 XF MCF-7/ADM
AfusgsE T 96 fLAR PR 1 x 107 4~/ FL%EFh MCF-
7/ADM 4 s, & FL 100 pL ¥4 8 4 kE 35 24 h (40
MR YR 43 R 25 2R, e 35 45958 J7 (0. 625,1.25,2.5,
5,10,15,20 g-L™") 4, M4 % E 5 A FAT 9L, 1
MR EE 37 C 5% CO, FiMEH 48 h, R IR, 2K
JEIMAB TS g- L7 MTT 120 pL 5% 4 h, 3%
5 EIEW A R EE WK (DMSO) 200 pL, ¥: 3
10 min, g b5 AR U 33 4 490 nm &b (i IR OE B A,
ARSI = (1 = Ay /A ) X 100% o
2.3 MTT b a3k K I ff 75 42958 7 %P MCF-7/ADM
20 MR T 245 A 3 A R AN M O 1 X 10°
AS/mL, 3R T 96 FLEF IR, AL 100 L, KiFR
24 hJF E TSR, A BN 1.25,2.5 g+ L7 fif
FRWHN % 0,2,5,10,15,20,25,30 mg-L ™'y ADM
20 pL, AR S S FATE AL, BT 37 C 5%
CO, 51 F 4557 48 h, W 5 B F2 U, BB 85 9%
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FI5g-L7"MTT 120 pL 98 & 4 h, 7 L5 W, m A
DMSO 200 mL, 4 3% 10 min, F [ #5445 W 3% £
490 nmkb A, P18 MCF-7/ADM 2 Jfi 75 fift 35 908 7
1.25,2.5 g- LR AR (2 Bom il e B2 (1€, ) o 0t
AR E(RF) = fR 8807 1C,,/ %5 F14H 1C, .

2.4 WA MCF-7/ADM 48 g 4 Rh-123
AR MR 1.25,2.5 - L' fEHI 41 24 h,
FE LW, BHETH S5 mmol- L' Rh-123 Ay 85 37 W
W, E 37 °C 5% CO, WA TR 3 30 min 5, LA 35
WUE AL 3 K, 4R 2R B SR 75 10 min J5 , PEIK
YA, SRS ATV B AR 1 mL H R A0 M, O U4
60 ASCRGE 000 40 1 8 B

2.5 SOt F & PCR ( Real-time PCR) #:
MCF-7/ADM 4 i MDR1,BCRP mRNA ik ¥ fi
TR 1.25,2.5 g« LRI 24 h J5 , 40 f
WML +h 22 v (PBS) ¥ Wk 3 ¥, TN A trizol 1 mL,
P 5 42 O RNA G 3 Ay 0/ Asgo o I BT T 2
WS RNA ZIEE 4l B 6 2 205K 5 7345 1 RNA ik
B S e A0 G158 B oDNA SR S HE AT
S ik PCR RN, R 4% 4 56 C ¥ 2 min,
94 C 728 £ 4 min, 94 C 2544 30 5,65 CiB k Lk
1 min,40 MER, IHEEHEAFMERN C, HY
GAPDH C, fH 22,2 7% % A A% o 155 I 35 R AR
Fik i Bl m A S E B R AE Y R A R A A
WIS, W 1,

®1 3WE5

Table 1 Sequence of primer

WEE iof . TBST ¥ J5, i A AR o 4 16 ¥ i
(HRP) AR B9 4T (1:5 000) , = i % 7 40 min,
TBST F 3% J5 H ECL Ak &G R F 1 ~2 min,
W, X . BLH & K B {E/B-actin K
JEMH RN B A R A =

2.7 GiitcEsr A R SPSS 17.0 #fF 47 4 it
SEOYHT SR BE ) &+ s RN AR R B Ab B R OR
[F) 5, 3 JH 5 26 43 B 5o AGr 30 34 A7 4 18] 25 5= 40 A
PLP<0.05 hERAGRIFTFE L.

3 B#R

3.1 fRFEALR T XF MCF-7/ADM 41 Jifd 3 5 (1) 1) 5%
W DA R AL 5 AL B MCF-7/ADM 40 i) 48 h J5,
1.25 g L7 M %R 3.6% (L8E),2.5 g- L'
Jr A HI 2N 8. 6% (MRFE) , K DLIX 2 ok B
17 J5 S W Tt 24 30 5 5L 0

3.2 fREFAEFEIT XS MCF-7/ADM 2 Jifd i} 25 53 % 1
fEFH  MCF-7/ADM 4028 1.25,2.5 g- L' fiff 5 1k
WAL RIS 48 h J5 , B 2 %P MCF-7/ADM 4 jifd 11y
1C,, 4391 11.2,6.3 mg- L™, 55 4 4 fif 2 1 %8 7 b
R ICs, 18.7 mg- L™ Ho#, il i 56 1 1.7 f5 0
3.0f%(P <0.05), W32,

*2 MEHER AT 254 M MCF-7/ADM M B % 4 &
MR (x£s,n=6)

Table 2 Effect of Jiedu Quyu formula on sensitiveness of ADM in

breast cancer cells MCF-7/ADM(x +s,n= 6)

514 Al K /bp
MDRI1 7 5'-GAGCCCATCCTGTTTGACTG-3' 92
T 5'-GCTGCCCTCACAATCTCTTC-3'
BCRP i 5'-AGCAGGGACGAACAATCATC-3’ 82
R {7 5'-GCCAATAAGGTGAGGCTATCA-3'
GAPDH 7 5'-AGGTCGGTGTGAACGGATTTG-3' 95

T 5'-GGGGTCGTTGATGGCAACA-3’

2.6 E G ( Western blot) £ MCF-7/
ADM Zii g MDR1 K BCRP #F 11k B il 3 450
J71.25.2.5 ¢- L™ YEFI4I 1 24 h J5, DL PBS %5 1: 40
FfL 3 U, A TV ) 0 L 2L A WO 7 30 min BE RS
1.5 mL B4 9,4 °CL,12 000 r-min ™' 2.0 20 min,
Wt 15 W, LA Bradford 355 5 85 HWE . BRUKGE
40 pg, % 10% SDS-PAGE R HL1k3 h, 58t 5
HEA R 2 PVDF B I HH 3 MW (5% i Ag 05
) E IR F 60 min, I A AH RN —HT (1:500) ,4 C

g MR PR R R 48 h
Wk E/g L7 /gL K/ %

ZH - 2 15.2 £5.21
- 5 23.4 +4.83

- 10 33.0 +4.20

- 20 43.1 £4.89

- 30 58.5 +6.16

- 40 69.0 +5. 60
il T AE T 1.25 2 25.0 +5.58"
1.25 5 36.2 2. 10"
1.25 10 52.6 4. 10"
1.25 20 55.9 +1.92"
1.25 30 65.5 +2.55"
1.25 40 70.0 2. 82"
2.5 0.5 16.3 +5.61"
2.5 1 28.6 +3.52"
2.5 2 38.1+2.80"
2.5 5 51.1 6. 74"
2.5 10 55.7 £3.95"
2.5 20 64.0 =4.28"

S HAE P<0.05(%3~5),
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3.3 @RI M MCF-7/ADM 40 g 9 Rh-123 &
w525 AR, 4 1.25,2.5 ¢- L it
B 7 b B, MCF-7/ADM 21 Jifd W e Rh-123 §E 1 53
WP L8 A5 2.5 (P <0.05) . W3,

*3 MBERFXIEREME MCF-7/ADM IR Rh-123 & /1 19
Bl (x+s,n=6)

Table 3 Effect of Jiedu Quyu formula on absorbing of Rh-123 in
breast cancer cells MCF-7/ADM (x £s,n= 6)

20 5 R/ L AH X 5 58 B/ %
%2 0 100 +5. 44
TR 1.25 184.27 +5.36"

2.5 249. 85 +4.25"

3.4 fRFHHEH N MCF-7/ADM 4 i MDR1 &
BCRP mRNA Likpysgm S HAM, 21,25,
2.5 g+ L' fi% 35 ¥ 55 7 &b 3 MCF-7/ADM 4},
MDRI mRNA #3540 % N4 35.5% ,56.0% (P <
0.05) ,BCRP mRNA ik %I T 41.6% ,49.5%
(P<0.05), W4,

x4 MBEEXR A IR ME MCF-7/ADM it 2548 X mRNA

B REMFI (v +5,n=6)

Table 4  Effect of Jiedu Quyu formula on mRNA expression of

MDRI1 and BCRP in breast cancer cells MCF-7/ADM (x £5,n=6)
%

2 5 TR /g L MDR1 BCRP

S| 0 100 6. 14 100 = 3. 60

i ATy 1.25 64.5£3.30"  58.4x6.73"
2.5 44.0 +5.04"  50.5+3.78"

3.5 R RN A MCF-7/ADM 28 g MDR1
BCRP M KA FEM 525 FUA AL, 2 w4
AJ7 1.25,2.5 g+ L' 4 B MCF-7/ADM 41 Jifd,
MDRI B [ 2L F i 34.1%,62.4% (P <
0.05),BCRP %& (1 £ ik 4 % F I 36.9% ,39.5%
(P<0.05), WHHs5,K1,

x5 WBEHERANIREHERE MCF-7/ADM F X BB RIE

BRI (x£s,n=6)

Table 5 Effect of Jiedu Quyu formula on protein expression of

MDR1 and BCRP in breast cancer cells MCF-7/ADM(x +s,n= 6)
%

21 5 it fE/g-L-! MDRI1/B-actin  BCRP/B-actin
= H 0 100 £4. 31" 100 +3.20"
fif B LT 1.25 65.9+3.96"  63.1=6.28"

2.5 37.6 £5.12"  60.5 £4.82"
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[-actin S — — 1) (D2

A B C
A4 BLC MRREREN T 1.25,2.5 ¢ L7
B 1 FLERRE 4R MCF-7/ADM it 2548 X B A R ik ik
Fig. 1 Electrophoresis of protein expression of MDR1 and BCRP in
breast cancer cells MCF-7/ADM

4 ifig
IR R R S EUR A B e FE N K.
FI 42 330 Bl A, o P e B8 1 L e U 2 A T R
0 — FPORAE 0 56 [ 2004—2010 4E X 18 A4~ X
S R RE G T R s R WY A& il S B A0 M b 1Y S
AR EAFRC AR TARKEEE S, X T 2K
TUR) SRS PR I JL 5 A ¥ A A7 R 45 0T 40% ,
DX B P B R S AR AR X AR AE R0 60% o it
FUMRIE T 5, 404 D 57 L i 1) 2B A7 38 30 100%
{FL G 37 e A5 09 R PR AT R A HUA 25% X Bl AR AF
R 2 BEAR T 40 R I 2 v e A% M 0 L M e AR
M R SE 5 o TEIm R BT B R I7 B b, A0 46
WA GY A B R A5 Y UL K 22 Bk A4 45 4
IR IT 25 WO, PR AR 3R R B4 8T 1Y i R
P FL IR 25 W) S5 A 61T
25 )it 52 B 5 AE FL R SR TP e A A, L E
A P i P 3 It 2 95T i e 4 M 7 52 21 Ah SRS
KRR o L AR X T 52 ARG 0 B BE M A L
JiR e R, 2 AR 18] 25 WG )T RCR B L, U 2 A 1R
YRR T o WATIR ZHF 5T R B, X Mk B Y
R A ] 2> 0 2 P ZH A R AL, T RBT 6 P 19 58
AR B s, S B palbociclib ) fit 25" mutated in
multiple advanced cancers 1 (PTEN) [ R 4% , 5 2 ik
R UL BSE-3 33 A (PIK3) CA 400 590 9 fif 25 45
IR MO ESE 7N SE R (A Rk R S L
T 245 45 1B 52 0, DT A6 7 RORFRAR o I, B 1E
IO Xof A [+) B TR 245 BIL 1) i R 36 7 5 58 o AR 4 A [+ 1)
(RPN QR = DA TR SN H o (VT R S VAP 2
FLME R A0 4 25 1 0 i A% 09 4 R I 7 5 A4 o
HR i e N 7 AR T BT A2 4R . HET, AR Z RS
0T RETT 24500 S0 HE TS BRI 25 B 245 W E 5
M U R B 2 W AR IR R Bk . IRBUIR B
Tl P 1 oK KL 45 28 2 R G 1Y IO Ok 3k, T HL
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HARFRIT LR

ASBIE 5T 18 i %) A BE R TT 52 MCF-7 A %L
Ji g 240 T 2 2 K ) T A Dy T Y B R b, AT
Xof T 245 L 98 A B VR R R BF 5 . dl i MITT [E 68 1%
Kt 2K A A S 95 TR A R S T ARG AL
Ji g T 245 40 B 1 245 ) A B A T 4 v T 24 40 X £k
I7 25 Wy A RO, T 3K B 0 2 AR . R aE
i Real-time PCR fll Western blot 7E %% 5% M K 4 7K
G3M BE T 2 R R TR 24 448 1 245 0 A0 S AR FH B
ASSCHER o H I TR A R AL O 0 T 24 10 A
P T R 5 H A0 ) L o Tt 24 240 1 22 24 Tk 25 26
LR T 245 40 5C 2 F1 B 26 38 KA 4 AH DG AR 5l i
F AL S AH G o SR U0 300 A L U s 200 L o 245 7 T AL
1l 35 5 445 - TR 245 fie 763 50 40 5 56 RS 245 s R D AR AR

R 525 5 4 4 7 9007 M7 0002 55 2
WHYIRTY .
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