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W = EH: TG R (QUE) XI P4 40 MATH 25 FLARAE — S EUME (TAM) 37 RO AP
Fik: KGR TAM hili oAl TAM it 25 109 20 fa bk MCF-7/TAM-R JF B R R BUS , K for 98 LB
HLor g 4 20, 23904 T3 (XFIRZE ) . QUE 50 mg/kg 1% /2 d (QUE #H) . TAM 5 mg/kg 1 %X /d (TAM
Z0) . QUE 50 mg/kg 1 ¥ /2 d+TAM 5 mg/kg 1 % /d (QUE+TAM £H ) Kb, 575 WL 4% 20 1 9 B A —
B SRR AR A, F425 21 d )5, AbSEAS i dgs B, A DR AR B it SO 44 ER o . HER-
2. pMAPK., MAPK, pAkt, Akt FEHIFEIE.
GR: H BT, QUE+TAM 41 M QUE A # B0 . IR 4%, xTREZ1 5 TAM 481 B E ]
WSE BH 12 KIFME, QUE+TAM A4 KE TR, B 21 KPR FRE (P<0.05) , H4
IR R K 5T RS, QUE+TAM 28 1A B B 0] W08 % (P<0.05) , iR WAY
TGt 2R (¥ P>0.05) ;5 QUE+TAM ZHAI QUE 4% H41P ER o #E %1k, HER-2. pMAPK .
pAkt KR, 1M TAM 4 FiRE A RAY LI B 2ZR, SAIESRIAN MAPK ., Akt HREHTL
Wi 22 5
518 QUE BB & /N 43 Wb Tif 245 ZL IR 988 X TAM 9 f B, W g 5 F W HER-2 R K T iE 5 %
pMAPK ., pAkt Bk, Jf Ll ER o MIRBAK; QUE AIEIERBERIMEH], H2e 2 u il LA 200 A
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Abstract

Key words

Objective: To investigate the enhancing effect of quercetin (QUE) on sensitivity of endocrine-resistant breast
cancer to tamoxifen (TAM) therapy.

Methods: The TAM-resistant breast cancer cell lines (MCF-7/TAM-R) were induced by high dose TAM pulse
exposure, and then were transplanted into nude mice. After that, the tumor xenograft-bearing nude mice were
randomly divided into 4 groups, and were administrated with vehicles (control group), QUE S0 mg/kg once every
2 days (QUE group), TAM S mg/kg once daily (TAM group) or QUE 50 mg/kg once every 2 days plus TAM
S mg/kg once per day (QUE+TAM group), respectively. The general conditions of the tumor-bearing mice and
the volume changes of the tumors were monitored, and the mice in each group were sacrificed at 21th day after
treatment, and then the tumor weight and the expressions of ERa, HER-2, pMAPK, MAPK, pAkt and Akt in the
tumor tissue were determined.

Results: During treatment, the daily food intake and body weight were significantly reduced in mice of
QUE+TAM group and QUE group, but showed no abnormalities in mice of control group and TAM group; the
tumor growth started to decrease from the 12th day, and decreased significantly to the 21th day in QUE+TAM
group (P<0.0S), while the tumors grew continuously in other groups. Compared with control group, the tumor
weight was significantly decreased in QUE+TAM group (P<0.05), but showed no significant difference in
the other two groups (both P>0.05); the ERa protein expression was increased while HER-2, pMAPK and
pAkt protein expressions were decreased markedly in the tumor tissues of QUE+TAM group and QUE group,
but the expressions of all above proteins showed no obvious change in TAM control, while the expressions of
unphosphorylated MAPK and Akt showed no remarkable changes in any of the groups.

Conclusion: QUE can restore the sensitivity of endocrine-resistant breast cancer to TAM, which may probably
be associated with its down-regulating HER-2 and downstream pMAPK and pAkt expressions, and up-regulating
ERa expression; QUE has potential toxicity and adverse activities, so its safe dose range and minimum effective
dose should be determined.

Breast Neoplasms; Drug Resistance, Neoplasm; Quercetin; Xenograft Model Antitumor Assays

CLC number: R737.9

F 19624 Jensen % M 3y 43 B9 ) ME R %
I (estrogen receptor, ER) , BEF THIIEN
Sy WA T Y o> AL, T ROk A i R S B
ST FL R N o W IR T B 4 bR I —— R AR
(tamoxifen, TAM ) By —ZRiGyT {7, FH{EARZE
BAE RS . R S H PR 40 %) 16 P K
FRIRIT AWM ER M ZL IR 8, B & T
FEA 25 th Bk A 2, T H— HUR AT 2, ME T
RPN (SERMs ) B 23 4 F i 98 1)
Ao BRAT T U 3R A2 A A R TR 24 84 1) AR
JUE, H32Jm R AR e WELIRE K2 (SABCS,
20094F ) 1 UK % T8 I W A it 0 o) SR AT L e Iy
3 WA TR 245 240 M A it 25 M, ) 20 B B HC L ) 2 ol
FIHER o X FIHER-2/MAPK 1KY, #if iz 2
(quercetin, QUE) SE— T R SR R W) o R 1Y) T T
FEWENE L I AN R, B Z R UM e,
B AT fE 2 FEH AT 10 22 A e 40 i B’ MAPK
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AKE S RGEWEPERT, WFREMM, QUERE® T
JAHER-2 35", ARS8 DR T A M FL AR 5 107 I
B EEM TR, WL YK EMWEQUE
S TAMX B AR 997 5%, IF w0 8 3R H A A
(53 F L, DA R I A 36 7 4 3 — i 1) S i
o7k,

1 RS

1.1 KWkt

NFLIBE A MM CEF-700 8 B Be L i 41 ji 5%
Py, SPFBALB/c-nulf Pk #/NBUE A il
REESR Y G, B4 M . DMEME: 5= A
0.25%FEE F W T Gibico AR, QUE, 4-#=
KM (4-hydroxytamoxifen, 4-OH-TAM ) I H
Sigmaﬁﬁ], MR — KA M (tamoxifen citrate
tablets ) Bl 7 A FJg 24 w7 i, RIPAZE 11 2L i
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W(5®) . PMSFAEFIEGEME ) . Bradford 8 H#
EWE AR EERERRAA M. Ji-ERa .
Yi-actinlly HSanta Cruz, H-pAkt. PL-MAPK
4 F Cell Signaling/A#l, $T-HER-2., $i-Akt.
Pi-pMAPK . FEHiHlgG-HRPE I [ CST,
1.2 #93 TAM i 25 2L AR 2 40 Bk

BB I M R 3 A P B N LR R A A AR
MCF-7, K@M, 4-0H-TAM s ik
75 N FLIRETAMIN 25 40 g Bk MCF-7/TAM-R : BT
Bk KA E R T A2 10 emBs SR, WEZ 40
ERIRS R, MA4-OH-TAM (£ E 10 mol/L )
IFR2~3 KM ( FAFMREE4-OH-TAM ) 1R, 7 I
W TR TR IR 21 d, WK LR g T A MU 24 40 i ik
MCF-7/TAM-R, ALY TH P 8, 75
25 R 10 " mol /LAY 4-OH-TAMER; 37 W b 4 15
MCF-7/TAM-R {1t 25 ¥ .
1.3 TAM M Z AR B IR B M E R 5 A
1.31 S ATAM &L BEHHER (1) 41
R 42 b 3 ) A M BB T BB AE R AL Y . BALB/c-nu
MEPEB N 3 H, 4~5 I, KRBT 14~18 g,
fE SPF BEFE R g (1. fH. |, ¥ik) h

T 3% WO B4 K0 R 7L R 98 TAM T 25 40 i
MCF-7/TAM-R, & HUJE B- I Ak J5 W F TRl Bp 4 M2
800 r/min 5.0> 5 min WAEANML, PBS WIEE 2 IF
FAEAN, AN T 2 5.0 x 10"/mL, B H
FLEEFP 0.2 mL MCF-7/TAM-R P40 ffl B ¥ (& 40
M5 x 10° 4 ) F— 7536 5 T B B e (ki
SEEI RN, 2 O AR ), SR R A
JiEg A ROR A, DB AR 3K 1.0 em AR A .

(2) NPk il 25 4R B N B AT A 70 . 2 it 2
2l A K T RS AR A R Ly, WS AR SEAR L, TC
IR S B B KN I A S B AR TR VR, 50 R R
45 25 A 20 T bR ER Ay R A A 40, A KT BR 1
NGAL, oW EBEBIKERE, REBT& N
2y 2~3 mm’ /N ZIHL, B IO AR B K T &

W 4~5 J& 1 BALB/c-nu MEPERR/NEL 24 H, (KT
14~18 g, JHEE A0 2 Bk, IRBHST 5 — K
29 2~4 mm /N, 3E YRR T BN 2L ZUB BL— /)
BRiE 5 HRFHER Je BUAs I i Iogs /N LU s AT

BRI AR (K1) o B K
T KB %, DR ER B 0.5 em i BURE bR
i

B 1 ALARERERERE THER

Figure 1 Subcutaneous tumor transplantation with tumor tissue blocks

1.3.2 M@ BEARAES, FfrEAR
REEHL R 420, Bdle Ko (1) X4 —HIEL
. (DMSO, QUE Y= I, S5 25 BUI 6 9 T 40
1Y /2d) + AEFERK (TAM Y25 IR, S5 FEIR
L Ad) kb B, Z 521K, (2 QUE 4: QUE
(50 mg/kg, DMSO FRBEMERENEESS, 1k /2d) "+ A4
FEERK (TAM M2 LA, SABEMR, 1k/1d)
AhBR, EEE 21 K; (3) TAM 4L: TAM (5 mg/k, 4
FREL KRR, 1% /1 d) "DMSO (I8 5 N T
B, 1k /2d) kbH, BE 21 K; (4) QUE+TAM 4.
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QUE (50 mg/kg, DMSO WBEMEENTESS, 1k/2d) +
TAM( 5 mg/kg, AEFRER KA BERE N, 1R /1 d )AL,
221 K.

1.3.3 ZAMBRAKRE. BAREKRE BARR
T VEZYET. A 3 K A 2 Ay U A B T
o, aemiiR T E A g AR R RO 5 o Y e
7" (a) M5ZEEMREER (b)), WAt
BIRIRIARL. V (em’) = ab®x 0.52", 24l &
AR 21 d JE RIS FEAR L, R R T R,
062 96 A B
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1.4 Western blot ¥ M 4H 28 ER o . HER-2.,
PMAPK. MAPK L& pAkt. Akt & BRI
HALRIPA N PMSFHE IS AU R S B

12%SDS-PAGEHL UK 43 B J5 . %% 28 i R 2F 2 3%

b, ES% BN UK - PBST M W b 3 T A

2 h, G THBEN—$: Pi-ERa . HL-HER-2.

Pi-pMAPK ., $i-MAPKUA K Hi-pAkt, Hi-Aktf

4 Cid . MBS S BRI — 50 (FhiR

IgG-HRP) PRz . ZHMEE2 h, ECLE 6,

BEIEXOCR&T, KA.

1.5 GitF4bIE
K HISPSS 19048 11444, Geih- 54 4% +

WRiE2E (xxs) Fowm, PER T 20T 511

AhEE L BEYLIE] LA LSDEE, P<0.05 8 25 A 41T

POV
RN

MCF-7 4iifif

B2 MK MCF-7 48iE%1 TAM Mi#25 MCF-7 4R ASWER ( x100)

2

1

R

2.1 TAM ffit 25 2 B 7 £ R 4k 20 BE ) 25 R AR B By

by

F4-OH-TAMEHE (10 mol/L) . % B ]
R kI EEMCF-7/TAM-RE40 i . 7E
4-OH-TAMAG R, BV 5E5~10K, MCF-7
M Y B BETE ) Az, AT DU SR B B2 W
MCF-74HMIAET 5 1T 2] T i 5 S5 399 JL T I B ) 44
W kA . TEVEIRIS A 4-OH-TAMIN 24 41 fl bk 5 248
MCF-741 MBS g, A B2 (E2) ,
MCF-7/TAM-R¥ % 2 .

R A R NG S W S [T o A S
KN, LR ARk O bR, BB R N 100%
(24/24) .

MCF-7/TAM-R

v

Figure2 Morphologic observation of the parent MCF-7 and TAM-resistant MCF-7 (x100)

22 BEMBRRNERE. BEKREEER
ETHER
221 HREEEA ERHAR, BHZHHE 12d,
HSANYBERL . WA ER, KRR,
TAM 21 3l ) 14 i o 38 K M X 28 0%, (HC G032 2
5 (P>0.05) . 2 J&J5 QUE+TAM 41 Al QUE 41 #
SRR B> | IR, SN . 1T EhiR SR
55 18~21 K QUE+TAM 41 34 14 o 2 B S sz (34
P<0.05 ), H B N B ZEEE Ay S iIG AL T
X T QUE+TAM 41, LR RITE QUE A sh ¥y
o MiXFRRAL. TAM AHZhWike . EahiER, (K

© MR IT F EHFFNHFEIH

FE T B Ak (P>0.05) (K 3) .

2.2.2 @Ak XTH4 . TAM 41, QUE d3h¥
M J IR ARSI K, P DL TAM 4108 7R 1 K fe ol
g, HEG %2R (P>0.05) ; 1 QUE 41
oA X AR AR N, (IR RS TR E R
(P>0.05) . QUE+TAM 4 7E 250980 12 d, ik
EREK A, 5 RARA - 12~154d
KR B TR AW MR EI18~21d),
AR E TGS, BN, Z2RA%IT¥E
X (P<0.05) (K4) .
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o XFE4
— - QUE 41
— A TAM 41
—® — QUE+TAM 41

B3 JAEBRRERELTL 4 BEMERBEEERED
Figure 3 Changes of body weight of the tumor-bearing nude mice Figure 4 Growth tendency of the xenografts in each groups of mice

in each group

223 BHhAE HEHAFRH 21K, 24 HaY  HRASHAWM K ZESF LG5 E X (P>0.05) ,
BIAETG, KRR R & m b e Ak, e R REEAGIEESR, 0 QUE 4l IRk it & /N T
e R, Rl (K SA) o 5 HAKHE, HAtbwidl (K 5B) .

QUE+TAM ZH ()98 4 Jit £ B B P AIK (34 P<0.05)

OUE 2 JQUE+TAM 2 TAM

QUE4l QUE+TAM 41 XIBE4l 1AM 4 A
E 5 AEE 21 REABEEERL A KMEERA; B S4URAFRE LK

Figure 5 Xenografts in each group at the 21th day of treatment A: Gross specimens; B: Comparison of the tumor weights among groups

2.3 BALAH ERa. HER-2, pMAPK, MAPK, WML QUEZL  TAMZL  QUE+TAM 4l
pAkt. Akt ZEBRiLKFE ™ = =N . AL
Western blotZ5 R R, 55X A L, _—— - — Akt

QUE+TAMALFIQUELLRE AL ER o 5 #Y KA L —. YT '

2T &, MHER-2, pERK pAkt%EE"J%‘:{J‘i% T ———— e e I i st V| A PK

WG, TTAMALL LB (2SR %5 o "
MILMERK. AMEAREATEEMAyERE T s e
-“----“—---HERQ

725 (1#6) o :
T S e T S i S S Y N S - B -actin
6 JEALHF ERa. HER-2, pMAPK, pAkt. MAPK.,
Akt B BT
Figure 6 Determination of protein expressions of ERa, HER-2,
PMAPK, pAkt, MAPK and Akt
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FL R 38 P9 43 WA YA T T 24 1 32 R R ER o Al
HER-2{5 5@ A0 B G T (cross talk ) o 1l
—ANE T E B, T bR A AR AE SRR Y AR A R )
TEE S MG, Ak L REM
TR, FeaEm . ARKEFE S EEN SR
W, R (S 508 M Ras-Raf-MEK-ERKGE % fl
PI3K-Akt-mTORIE 6 #9af BEiGb, E LB ERKA
AR AL AE ER A AT -1 K AL I8 55 R 7 0 56 B4
MBERRAL, MBI RB R ER BTG B, &N
3 W3R I T 245 04 Al C AR A M T M A T S B
B0 A0 ik A

PRITHER-28 H R i {5 5 i # Ras-Raf-MEK-
ERKMPI3K-Akt-mTOR ({5 5 18 5 69 4060570,
BN o AR T B SRR S TE A B . Miller S5O
— R AN S8 Bon . HITHER-2 59 B8 5 B 4 il 2
PR BT s hr p A e B 2L AR e 48 M TP HER -2 /9 3%
K, BEMSHITREREE SRIGVE, MEMERFER L, K
O 40 R XS P 43 0 2 0 ) R o AR R i e K B[]
b B FL B A LTLT-Caf, Jelovac 2! % 31
A AR P HER-2, p-Raf, p-MEK1/2 K p-MAPK
Feik Lo, DLEo B 25 )5 B R (L ERJK
T HCIEBC RO A ERFL SRS PE B, BARERKE
JE BRI TR MA P K 2% 300 1 30) 3% 1% 22 9 L
IR AR 8, LTLT-CaZ it (9 4= K52 B4 i,
Xof ok ity e f) SRR 2 . Maced o2 B0 H i
ZARIHLAEIK B ER W R IB K, I ELTLT-Ca
B X PN A WA IR T I BUR o PIBK-Akt-mTORAH
53 [ BIF 5T i BRI 2 R FL Bh ) R N R R AR
FH (mTOR) #l5K4E 555 . Bachelot %5
58 & B, MK 4E 5w A TAMBE B 35 ok 3% 7L AR o
P43 W6 YR T 1 Ak T 2 o T A 5 A A I A R IR
IR MU ER FHAM: 6 R M ZUMR i b, KA 5 W) XA
TAMAE i 2 E Tk A A7 if ] (PFS ) SR A7
W ocos) P,

PN IR R A W ok R v SR A AR A T A M 24
AL &Y, E—ME AL, QUE—F XK
SR W) o R 0 B R TG P/ o, BEAE A I £ Fh
PP A B MAPK . AktfE 5 RGN DT, T4
AT 5 5 . 0 o) b JRE A0 B B A R P Bk
g A AR PSS R L P FLIRE AN, QUEREWS
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FHER-2/FE TS, AR5 EH, 7ELR M
12K, QUE+TAMALIRE AR E K 2 TG,
B WA/, HFHESLERHZE, QUE+TAMA
(R A BT o it W E BRI, RUIAEQUESR R T,
TAM ] A 7L R 96 P9 00 ik 245 g 988 BRUJE A 1 2
WFEZAM s B, FEXHE S i B K a1 HLE e
R, QUETF W25 Mg 4 2L HER-2 |
pERK. pAktfRIEAKF, MK THER-25
ER o Ay B G PIT 8 #%, JF HFER o 3R35 B, &
O 98 AL 20X P 4 24 0 ) AR

28 35 AE T3] TS 06 v R L6 S AR AR R 1R
WM ESTQUE (50 mg/kg ) B, &5 MK,
W sh i & . TG shuk >, M, RN REE, 2
NRQUEHR AWM R RIEN, NIRIES Y71,
T W4T, ML R 254k, i SCik ! O R
HE “QUE (50 mg/kg) 1IR/1 dEENES" &
K& “QUE (50 mg/kg) 1¥K/2 dfERENTER"
R R B QUE 45 24 451 YR N 52 i L Py 43 WA Tif 24 1)
BRSO, (R AR B SRR YR TE A e R
RO, IR R T R AR 0 R R DN L o O
B, NBHEBNAKBES L, DITAMYAE KK
B Ok, HER T AM AT G842 2k X 4 43 b it 25 3L A
PR B K, 5 Schif P BF ST RGE — 3, H
AR T RG22 R, TEE Py KA
I R 25 2 ] El R R SR SR A

FL R N 4 D0 T 245 4 ok 1) R R R R R
WAL R, (AT KA R 25 a e B L AR
RN, FEQUEE ST, TAMMK & X # i
FL R T DY 43 DA i 245 % AR B A0 S RONE L AR T I IR
LR R TAMIME 25 5 I 2 2%, sh P BRI BB 58
SR ARG Z 0 NI EE I R AR & 4
PO TS A R E— 8. AN, R A S
8 QUEXT IE # 40 M B M 48/, A AS 38 %
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