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PLELVE B IR e N 3L IR 95 41 s MCF-7
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B, Ak I FuEME S (MTT) kb @550 2 R R 245 P A BB X TAM f) 3L AR 78 40 e fk MCF-7/R 1)
NI, =G0 AR I AN R 4 B JE MCF-7/R /4 08 7% 10 1 40 i J8] 375 fk., Western blot 46
MCF-7/R 7S [Fl4b B2 5 4 41 Phospho-P44/42MAPK ( ERK1/2) % P44/42MAPK (ERK1/2) F2ik 2R,
#R MTT LR R EB/R MCF-7/R MBS FIZG4IMH 2 (45. 99 £ 6. 06) % F124.25 241 1M 5 (40. 20
+5.54) % 53545 TAM St HR4H L%, 2 RA ST E R L (P <0.05) s iV 4I A N 45 R R 5 TAM
S ERA A, MCF-7/R BBRG FZE AR EA G, BIERT I B E 0 T, HEA BZ A ET
#(20.03% ) HEAZEHEMPET-Z(11.06% ) 5 TAM XFEB4 (2. 15% ) L 34E F | 2 ; Western blot ¥4
WZEHRBZEIKE ST ER, 299 1EH 12 h J5 Phospho-P44/42MAPK ( ERK1/2) % 7 & FI 25 41
Bk (0. 3153 +£0. 0179) FIEZE 4 335 (0. 5362 +0. 0030) 43515 TAM XFHE£H (0. 9752 +0. 0034)
LB A TR, ZREETEEL(P<0.05), HESH SR HILE, ZRERTEEX(P<
0.05), it MEFEEHEA I MCF-7/R g%t TAM 89T 25478 F , 256 HLH 7T BE 55 T
MAPK PSR 107E 1 ERK1/2 B FREK T2, BB EEEE—FA B A2 8N,
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Experimental study on reversal of drug-resistance of human breast cancer cell line MCF-7 by Hua-
ier fungi extract in vitro XUE Dan-qing, LING Li-jun, ZHAO Yi, LIU Xiao-an, WANG Shui, ZHA
Xiao-ming. Department of Breast Surgery, the First Affiliated Hospital of Nanjing Medical University, Nan-
Jing 210029, China
Corresponding author. ZHA Xiao-ming ,Email; zhaxm@ medmail. com. cn

[ Abstract] Objective To investigate the effect and primary mechanism of Huaier fungi extract on
reversal of tamoxifen-resistance of human breast cancer cell line MCF-7 in vitro. Methods Tamoxifen re-
sistant cell line MCF-7/R cells were treated with the combination of Huaier fungi extract and Tamoxifen or
separately , then the cell proliferation inhibition rates were determined by methyl thiazol tetrazolium ( MTT)
assay. The ratios of cells apoptosis and the change of cell cycle were also observed by flow cytometry. Pro-
tein expression of Phospho-P44/42MAPK(ERK1/2) and P44/42MAPK( ERK1/2) in each group were de-
tected using Western blotting. Results It was demonstrated by MTT assay that the growth of MCF-7/R
cells was inhibited in the combined group( % ) (45.99 +6.06) and single groups (40.20 +5.54) % com-
pared with control group (P <0.05). It was revealed by flow cytomeiry that the MCF-7/R cell apoptosis
rate were higher in the combined group (20.03% ) and single groups (11.06% ) compared with control
group (2.15% ), and the combined group was the highest. Western blotting revealed that protein levels of
Phospho-P44/42MAPK( ERK1/2 ) in combined group (0.3153 +0.0179) and single group (0.5362 x
0.0030) were inhibited significantly compared with control group (0.9752 +0.0034) at the 12-hour time
point, and the difference is of significance in statistics science (P <0.05). Moreover, the difference be-
tween combined group and single group is of significance in statistics science (P <0.05). Conclusion
Huaier fungi extract could reverse the tamoxifen-resistance of human breast cancer cell line MCF-7/R in
vitro, and the reversal mechanism may related to the down-regulation of Phospho-P44/42MAPK ( ERK1/2)
in MAPK pathway. It implied that Huaier fungi extract could be a significant reversal agent for clinic.

[ Key words] Drug-resistant reversal; Tamoxifen; Huaier fungi extract
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1. BPR) i TAM B9 2L AR 988 40 g Ak MCF-7/R
Virginia K %% Santen 3 £ 5C 56 % 157 0, S08% 40 A B
MCF-7/S 1 Georgetown K 2# Jordan #{ 1%, #2H-
BEHILIHRBARERIHAERARAE™, = Aits .
KC16, 37k RPMI 1640 FB54 M 75 £ E Gibeo 2
Blp= b B A B, H R ( DMSO) 1 g M 1
(MTT) 34 Amresco 23 7] 7= i ; BUAL T 4E ( PI) 1 RNaseA
g | 3= Sigma A ;5T ERK1/2 $iik iy [ 2% & CST
N @) 5T GAPDH $UiRIA B A BB F 5 BUR i &4k
YyRGRRIR PR A EDUR G SR B £ E Immu-
nology Consultants Laboratory 28],

2. QMR SL: (1) 40 B 5% QUMK R &
100 ml/L fif 4 I ¥ 4K F 4 100 kU/L #7555 8 fsd
TN RPMI 1640 AR 3k R, B 37 C .50 m/L
CO, fHEEFH M P13, MCF-7/R 41l bR B 3%
ZAESN FIMA 1 x 10 ° mol/L ) TAM, DA ZE 540 Ha iy
25k, (2) MTT ki g8 1C, 18 .
T ERETIREUS Y5 T RPMI 1640 3E 52, JE45 I
SRR 4 CHFE. TAM BHIE T4 288 HRTH B
%1 x107° mol/L, 43 BUBUN 4 K #i % MCF-7/R #1
MCF-7/S 41f,0. 25% 78 (B 1LJS , F§ RPMI 1640
B SR T AR A0 MR, A AL 5000 N/ml A
96 fLH% ,200 pl/fL,37 °C .50 ml/L CO, HEHEFFEF
Ri3R. WRAPE N B4 (RPMI 1640 B3R ) , SL I 4
(FEEEMRESEERR) , SAHEsAx R
Flo 12 h 582 NG BE F5 45 4N A R 3% SR, vk
e MRS, HFF 48 h J5, MFLIMA MTT # 20 wl
(5¢/L), gkl eIt 4 h 5, R EER, MA
DMSO, &AL 100 pl, Iz 3% ¥ B 25,5 min P H B HRAY
e B LG (A) M8, W2 P A 520 nm, B 6 4>
AL EE, B AR B AR R R (IR) ,IR =1 -
(SLUGH A 8 - S X IRAL A {B)/ (B3 B4 A {8 -
2SN A 18) x 100% , B E 3 WK, HE 1C,E, (3)
MTT b3 46 0 36 A 1 24 o 3 o 4 A - s PR e Pl 89
TAM O AR5 (20 mg/d) A 24 FARAME 52 AT fin TAM
BIYEEEZ R 1 x 10 7% mol/L, IR TAM %} MCF-7
HEA 30% A4 BHMHIH (1C,, ) o BONEA KR
MCF-7/R # MCF-7/S 40}g, AFL 1 x 10°/ml /P A
12 FL#%,37 °C \50 mI/L CO, {EMRIEFAF PSR, K
Hext 4 (& 1/1000 4ii Z, B &9 RPMI 1640 55 5% #K
Fml) BRAH (& IC,MEIEE + 1€, TAM BB 3R
1ml) , #E 254 (& IC, M EVEH +1/1000 £ 2 B2
FIEESFR W 1 ml) , TAM X B4 (& 1C,, TAM 3537 W

1 ml) , B HIHRZE AX L, 12 h 41BE 58 2 05 EE 5 1L
AT FIIMAE Bk 4 FiEl, BHR 3 MEL. W
R, 1 5 fE 4T MTT 395k I 45 20 40 JE A9 A= K 400 il
2,00k R .

3. 40 | 4 A3 MCF-7/R 4iH 1 &
&, TRIE B T WMy 84k, H R,

4. PTGy 046 0 240 Ja FE B0 - 43 USSR 2 | 4 4R Akt
1 JEJE Y MCF-7/R 4/, FH Y B8 BR+h 2% ik ( PBS)
YR BE 2 YK, 1000 r/min, 5 min O FE FE, A
70% Z.0%,4 CEEFH ., A 0. 1% TritonX 100 pl
50 mg/L RNA #§ 5 pl,37 C,40 min J5, fil A 50 mg/L
PI 100 pl, =R T 86 R M 45 min, BE 3 K, IH5HF
¥J{E , Multicycle 2R 44347 A BB 38

5. Western blot #:1l : W00 F 4 AL 12 h &
24 h ¥y MCF-7/R 40, FH PR R B R S 4 SDS-
PAGE, 13k JE 74 I, #1141 1 h G i A—%1, PBST UEAR 4
WA T ming A ZHL TAER , PBST YK 4 1K, 1K
7 min; & F ECL fb2 & XA M A 2 min, B, R T
AR ECE FREP, EHBE3 min, 3, A
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6. Gtk B F STATAL0. 0 Gt 3R 4: 547,
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1. MTT (b kil 45 5% . B E M BE Bk E
&5, %t MCF-7/R 1 MCF-7/S 48 i bl R FH 7, &
8 3 WG 15 H X PR 4 Y 30% MHR IR (1C,, ) B2
S5¢/L. HHAMZ 1 FAERAHEME B A RN
HH X B U ARG A R PRI VR AT, MCF-7/R RS 2
SH I (45. 99 + 6. 06 ) % F01 825 2H 401 Y %8 (40. 20 =
5.54)% 4y B 5 TAM XFREZH ( - 12.07 £2.47)% 1
B EZRYEGHITFENL(P<0.05) BG4 5HE®
HALBEAEERMME T, BHERERITFEEX
(P>0.05) ,MCF-7/S &4 6 LR R R B 8 2
R(P>0.05,%1),

K1 AFEABEAX RFRLHERA MR (% 2 25)

28 5] MCF-7/R MCF-7/8
BREH 45.99 +6.06 40.95 +18. 12
BRE BzhA 40.20 +5.54 41.26 +18.37
TAM %4 12,07 +2.47 3.51+1.49

B MCF-7/R 400k . B A4 5 TAM X HRA HbEE, P<0.05; B -5
25405 TAM T R4 %k, P <0.05
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4. Western blot #4558 .4 tH25 LS, BHE
KRG IKE i B~ , & 4 40 i W 2 GAPDH ZE [ I
P44/42MAPK (ERK1/2) FE 1 £k H Y (P>0.05) , %
FHEH 5 WNZ GAPDH 1K EE Z HAE N B fE
25414038 12h J5 , Phospho-P44/42MAPK ( ERK1/2) 14
B S 2G4 Y235 (0. 3153 0. 0179) FIE 25 4 ) 3R
%(0.5362 +0.0030) 4> 3| 5 TAM XF B 40 (0.9752 =
0.0034) LI A TR, ZRAGHITFEE (P <0.05),
HBRGH 5024 R, ZERAGITFEE (P <0.05),
25438 24h J5 , Phospho-P44/42MAPK (ERK1/2) &1
FEBCA FH 2520 0 3234 (0. 2716 +0. 1014) FI7E B 25 40 11
5503241 = 0.0098 ) 4351 5 TAM Xt FR4H (0. 5610 +
0.0434) LWEISA TR, ZRALITER (P <0.05),
HEREGHSRHHANERRERALGITFEL(P>
0.05,3%2,&2),

W’
AR BB ST & AR S £

%2 MCF-7/R 4% Phospho-P44/42MAPK 5p4%

GAPDH MIKEEZ (% +5)

213 12h 24 h
BREH 0.3153 +0.0179 0.2716 +0. 1014
BE- 25 0. 5362 +0. 0030 0. 3241 +0. 0098
TAM 3t FRZH 0.9752 0. 0034 0.5610 £0. 0434
BA %o} B 2H 0. 8183 £0.0412 0. 4435 +0. 0042
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i [ B AL RE P 4 1] LU, P < 0. 05
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it Z5 40 H 9 FE R DR 8 %, OF B 5 B E S B U RIME
o AL, B H AT 68 BA 535 %% MCF-7/R 41 i it
TAM MVER , X 6 A R B 22 345G 10 2 e
F5H @B PR LEH ERKL/2 MRIXKTFTH,
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