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[ E] 8@ WEEHE S ER T Z( recombinant super-compound interferon, rSIFN-co VFER AN 22 25Tt 245( multi-drug
resistance , MDR I A FLARIE MCF-7/ADR 403455 S0 T RIS H R I 25 PR A9 52, IR HEnT e AL, & ¢k )
i FH rSIFN-co 33 L& M 1SIFN-co IR G263 L AL 38 MCF-7/ADR 41f, L MCF-7 41 7E % BE, MTT R0 20 40 i AR 23
JH6I rSIFN-co Xt MCF-7/ADR #3555 I/ T B9S2 , S0 92 240 i Ak 2% 5 145 rSIFN-co XT MCF-7/ADR 4 i P-gp ik K
TR, 4 R AW 24 h )5 ,0.078 we/ml STFN-co HUMMAE AT 0. 02 pg/ml rsTFN-co BE4 15. 00 pg/ml K HAE
%t MCF-7/ADR 40 A A K A4 i) SR ED B 2575 T 100. 00 ¢/ml AURTZ AL (29.7 £1.4)% (23.0 2.1 )% vs (17.1 =
1.5)% ,34 P <0.01 |, 5412549 %F MCF-7/ADR 41 (4 30 i 5 S s ] v BEAR M 5 1STFN-co BEARFZ L EMER 72 h 5 R
RVEM . FRLEMEH 24 hJ5, MCF-7/ADR A8 1255 B2 AH b TG & 25 28 k(P > 0. 05 ); 17 1SIFN-co P FH BB & 3%
FHEVEM 24 h )5, AT RN AR R H B E I (35.37 £1.40 )% (61.37 £1.76 )% vs (9.80 £1.66 )% ,¥J P <
0.01 ], HAZJA T/ P 2 B TR0 5 I . rSIFN-co S5RFL LR BA I FEMEM. RFELLEA P-gp MFRBEX A B ETH S
[(4.17 £0.0252) vs (3.94 £0.0088 ),P <0.01 ], rSIFN-co 2L 5G4 P-gp M RA W3 T (2.59 £0.0260 ) .(2.62 =
0.0100 )vs (3.94 +0.0088 ), ¥ P <0.01 ); B4 2H 5 5] 1SIFN-co M L T 2% F( P =0.948 ), % & : 1SIFN-co REAE I
MCF-7/ADR 41 i 384 58 - EF T, TR Rl R a8 P-gp 8 F1 A0 3838 Sl 3 i Hweh 32 22 Lo 2 gtk o
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Effect of recombinant super-compound interferon on proliferation, apoptosis
and resistance to epirubicin of human breast cancer cell MCF-7/ADR

Zheng Jie"'?, Lv Qing’( 1. Department of Breast Surgery, Shuguang Hospital Affiliated to Shanghai University of Tradi-
tional Chinese Medicine, Shanghai 201203, China; 2. Department of Thyroid and Breast Surgery, West China Hospital
Affiliated to Sichuan University, Chengdu 610041, Sichuan, China )

[ Abstract ] Objective:To observe the effect of recombinant super-compound interferon ( rSIFN-co ) on the proliferation,
apoptosis and resistance to epirubicin of human breast cancer MCF-7/ADR cells ( a multi-drug resistance [ MDR ]
strain ), and to investigate the possible mechanism. Methods: MCF-7/ADR cells were treated with 1SIFN-co, epirubicin
alone or combaination, and the MCF-7 cells were used as control. MTT assay and flow cytometry were performed to detect
the effect of rSIFN-co on the proliferation and apoptosis of MCF-7/ADR cells, respectively. Immunohistochemical staining
was used to detect the influence of rSIFN-co on the P-gp expression level in MCF-7/ADR cells. Results: After treated by
different drugs for 24 h, the growth inhibition rate of MCF-7/ADR cells treated by 0. 078 wg/ml rsIFN-co or 0. 02 pg/ml
rsIFN-co combined with 15. 00 wg/ml epirubicin was significantly higher than that treated by 100. 00 wg/ml epirubicin
([29.7+1.41%,123.0+2.11% vs[17.1 £1.5]% ; all P <0.01 ). The inhibition effect of each drug had a dose
and time dependence. Synergistic effect of rSIFN-co with epirubicin was also observed after being treated for 72 h. Epiru-

bicin showed no significant effect on MCF-7/ADR cells’ apoptosis after treated for 24 h ( P >0.05 ); however, use of
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rSIFN-co alone or combined with epirubicin significantly enhanced the apoptosis rate than did epirubicin alone after 24 h
([35.37+1.40 1% , [ 61.37+1.76 1% vs[ 9.80 £1.66 1% ; all P <0.01 ), and the effects on cell apoptosis had a
time dependence ( P <0.01 ); and the synergistic effect of rSIFN-co with epirubicin was also observed. Compared with the
control group ( 3.94 £0.0088 ), the P-gp expression was increased in the epirubicin group ( 4.17 +0.0252, P <0.01 ),
but decreased in rSIFN-co group ( 2.59 +0.0260, P <0.01 ) and the combined group ( 2. 62 +0.0100, P <0.01 ).
There was no significant difference between the combined group and rsIFN-co group in P-gp expression ( P = 0. 948 ).

Conclusion: rSIFN-co can inhibit cell growth, induce cell apoptosis of human breast cancer MCF-7/ADR cells, and re-

verse the multi-drug resistance by decreasing the expression of P-gp.
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AR w40 H & E BD A,
1.2 fZmfasi

MCF-7 4Hfifi &% MCF-7/ADR 4153 55535 T 25
em® F175 em® BEFEMA, 015 ml A1 15 ml & 10% /)
A-1ML75 ) RPMI 1640 3555 . MCF-7/ADR 4fi i 1%
R AL REEN 12 pg/ml RZHLE, T
37°C 5% CO, WA TIEE , 52 ~3 d B 1 W%
o ARG, LL0.25% JHRRER I 1L A2 18, B
SR K AN A T 5L
1.3  MTT %4 rSIFN-co %+ MCF-7/ADR %8 fL3%
38 0 % R

Fhn A B2 5 MCF-7 400 52 MCF-7/ADR 4
4543 PUZH : rSIFN-co 2 .rSIFN-co + R LR H £
FHAA 25 X RRAL( L RPMI 1640 £ 5577 ). 45
AR ETEIR 1,

O A= K% MCF-7 4 I8 f1 MCF-7/ADR 41
Jfl, Fl RPMI 1640 35 2 W FL il AL 1. 25 x 10° 4~/ml
1) 200 PR VA, P s R DU 20 BT R > 95% 4
MR T 96 FLIEFRMR I, BfL 100 plo 25 O IR ZH
YNNI A SR TR RPMI 1640 15 37 % , 5256 20 5 1 K
A A A R M 8 «SIFN-co fMIFEFZ L E, B T
37 °C 5% CO, HEFEFah /3 siF: 24 48 .72 h, IMA
MTT( 10 mg/ml )10 wl/fL, BRIRIR ST GLEMEEF 4 h,
JILA DMSO 100 wl/fL, 7% 10 min fiff 25 .25 5 7253
Vi o 7RI G2 43 AT A A 33 K 490 nm &b (1)
JeE (D ME, HHE 2 ANESfL, P EEKEE 3
W AMEMERMFIZRC% ) = Dypsy — Doy )/
2/(D, +D, =D, xD, X Hrp D, +2 K55 FH I
i3, D, D, 435I A W 245 5 B 5, R VRN
1SIFN-co 53R 2 b B I A I H B i B[R] VE FHC 2 g
HRT 1.15 RRAWFEER, /N 0. 85 FRRHhdt
YERLLHE0.85 ~ 1. 15 Z[HFmA MHMMER ).
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%1 rSIFN-co i LA 1E AR SEI6
B p,/(pg-ml™)]
Tab.1 Experimental design of influence of

rSIFN-co on tumor cells [ p,/( pg - ml™" )]

Group MCF-7  MCF-7/ADR
1SIFN-co 0.02 0.02
0.078 0.078
0.313 0.313
1.25 1.25
5 5
1STFN-co + Epirubicin 0.02+0.125 0.02+15

0.078 +0.125 0.078 +15

0.313+0.125 0.313 +15

1.25+0.125 1.25+15
5+0.125 5+15
Epirubicin 0.008 15
0.031 20
0.125 50
0.5 80
2 100
Control RPMI 1640  RPMI 1640

1.4 % X 2@ e KA nl 1SIFN-co 3+ MCF-7/ADR %a
FELTR T 69 %R

MCF-7/ADR 43 5l il A 1SIFN-co( 5 wg/ml ).
1SIFN-co( 5 pg/ml) + RFIE(15 pg/ml) KFEI
(15 pg/ml) S 10% /NFIiLE RPMI 1640 H5 37K,
B 37 C.5% CO, ISR 24 48 .72 h, WUAE4
ZHANRE, A 5 A0 B . A 2 wl Annexin-V-
FITC( 20 pg/ml ), 825238 57, #E56 . vk L& 15
min. JIA 400 wl PBS. EHLATHIA 1 wl BUAL PN IE
( P1,50 wg/ml ),2 min J5 BRI, LI I Annexin
V-FITC J PI [ 4 B A A 930 %5 B, R BE ML T A 6k
XTI AR AT o3 A . SEgREE A 3 K,
1.5 S 9% 2m jo A 5 7 ik A2 M) 1SIFN-co % MCF-7/
ADR %8 ji8, P-gp & ik 69 % R

RO AR K 19 MCF-7/ADR 40 g 1 45 40 g
€ F, 0. 25 % Jige il 11 1k nl 50 40 2, 457 2
HAEHCE T3 716 fLAk T, BFL 1 x10° 4
Mi1,37 C 5% CO, WA 35 24 h, 15 240 Mo 0 B J

A3 BINA xSIFN-co( 5 pg/ml )\ EF HE(20 ng/
ml ) F1 rSIFN-co( 5 pg/ml) + FFZHE(15 pg/
ml ), XF BRI A & 10% /N 2F 1L 35 9 RPMI 1640
BRRw . AbFE 48 h 5, WU 3538 R, DR L A2
HTF . 3% H,0, T 30 min Kk N PFEME
AL, PBS V3 IR, 10% L1M7 37 C 4
M1 h, KK A 30 ~50 wl BRHT A P-gp 54T
(1:100) . F4i Bl 1gG —HL M1 SABC # . DAB
o IRAKE Z Y A kK YE 30 min LW LK
S IS i T G N L 238

i, 55 BRI 5 2 I8 Volm 255 1y 07, L) 4 il
JEE M B 0 BCA B 60 0RO PR, A B
(200 x ) F X EE5K 3% 7 BEHLIEHL 5 S HLET, A4~
BFTH0 200 AN . AL A0 FEak A B0 f LR
AFE LRI E (1) PG R A s
ORI, TE G0 4 RE AT A AR
2 o e a3 4, HoF A R izl 40 i ) ~F
Py e R R (2 ) BHPEZRATE 43 Lb , oA UL 5% (2 240 B Ry
043, Y40/l <25% H 1 43,25% ~50% H9 2 47,
>50% K3 55 (1) +(2)BEF 1550 ~2 4
FIRFRIBBINE 2 ~4 43 F R HPE 4 ~ 6 4330 A58 FH
PEo EHXUE EIEor( e 038 KOWEEH BRI R
AT ) o
1.6 %Zitsam

THEEAE DL x £5 o8, R SPSS 19. 0 Fiit4k
oA, SR ¢ RS 2550 B AR O 4 B 1 O VR 43
M, LA P <0.05 RanERAHGITHE L.

2 # R

2.1 1SIFN-co #7%) MCF-7/ADR a3 78 5F L. 5 %k
F b 2 B A W R AE R

MTT 255 ( £ 2 ) Bn, FHLWIEH 24 h )5,
0.078 wg/ml rsIFN-co( HL7H )F1 0. 02 wg/ml rsIFN-
co B 15.0 wg/ml Epirubicin X} MCF-7/ADR 41 g
PRSI AR AR 2R RD 2 2 5 T 100. 0 wg/ml HYRFE
LR (29.7 +1.4)% (23.0+2.1)% ws (17.1 =
1.5)% ,P <0.01 ], £ 25¥)%F MCF-7/ADR 201
I 23 S B T Ve BE AR

ANAIHR BE 1SIFN-co 5 3 2 L B & FH A 41 il 2%
YR T 245 A g e 5 By P B 40 o 32, O Bt o
[i] P S P [ A I3 58, A 72 h 5 45 WREE q B
¥1>1.150 3 3 ), RWPIZ G X MCF-7/ADR 4
LA S 3 A B A B RIVE T
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Tab.2 Inhibition rate of MCF-7/ADR cells treated with rSIFN-co, epirubicin alone or in combination
Inhibition rate ( % )
Group Dose [ p,/( pg * ml™" ) ] p
24 h 48 h 72 h
rsTFN-co 0.02 16.2 2.3 34.2 1.8 34.8+1.4 0.023
0.078 29.7+1.4"" 33.9x1.4 48.7+1.0 0.000
0.312 33.5+1.0"" 41.5+5.3"" 47.7 0.4 0.000
1.25 38.8+2.2"" 52.5+0.7"" 52.7+1.0 0.023
5.0 48.4 +6.5"" 67.7+4.4"" 69.4+1.0"" 0.000
P 0.000 0.000 0.000
Epirubicin 15.0 3.8+0.6 11.0+1.2 15.3+0.6 0.000
20.0 4.7+2.4 15.6 1.5 28.6 +4.5 0.000
50.0 9.9+1.1 11.8 +4.70 46.6 £3.6 0.011
80.0 10.5+0.9 34.0£3.6 47.4 2.0 0.000
100.0 17.1 1.5 34.2+£3.8 51.6 £2.6 0.000
P 0.000 0.000 0.000
rsIFN-co + Epirubicin 0.02 +15.0 23.0£2.1"" 49.5+2.9 66.6+5.0"" 0.000
0.078 +15.0 34.6 £0.3"" 48.5+1.6" 67.8+1.4"" 0.000
0.312+15.0 37.5+£1.5"" 53.3+1.37 72.8 £3.2"" 0.000
1.25+15.0 43.7+1.7"" 65.3+1.6" 77.7+2.0"" 0.000
5.0+15.0 54.1+1.5"" 83.3+1.2 88.7+1.7"" 0.000
P 0.000 0.000 0.000

""" P<0.01 vs 100.0 wg/ml Epirubicin group
%3 rSIFN-co 5SRELEBG N AXY
MCF-7/ADR 8@kt B 1E A
Tab.3 Synergistic effect of rSIFN-co and
epirubicin on MCF-7/ADR cells

Dose [ p,/( pug * ml™") ] q value

rsIFN-co Epirubicin 24 h 48 h 72 h
0.02 15.0 1.19 1.20 1.49
0.078 15.0 1.07 1.18 1.20
0.312 15.0 1.27 1.11 1.31
1.25 15.0 1.28 1.13 1.30
5.0 15.0 1.35 1.17 1.20

2.2 1SIFN-co #2i# MCF-7/ADR @ ff =5 L5 &

FILE AW EAER
AR ZE IR Bos , 525 IO A AR L,
YEJH 24 48 h I, B0 15 pe/ml 3R X MCF-7/

ADR AP - B EAEHCP >0.05 );4/EH 72 h
J, H W E AR 3 MCF-7/ADR 4 8 1-[ (15. 8 +
1.69)% vs (8.80 +0.46 )% ,P <0.01 ], HJf5
pg/ml {Y rSIFN-co B d ] 1SIFN-co + R LA
24 h J5, TR B 3R 0 LE AL A e 2
[(35.371.40 )% (61.37 +1.76 )% vs (9. 80 +
1.66 )% ,¥] P <0.01 ], 3 HHAZ#E MCF-7/ADR 4
FRL Y T B AR FH S e TR AR T 1.2 )

1SIFN-co SR L HRIRAMEA 24 48 h 5k
ML T2 q (E 3R 1. 81,1, 20, #2278 P # H
BHHEERER 72 h 5 q R 1. 01, 2" E A
AARMVER
2.3 1SIFN-co Fi8 MCF-7/ADR %8 it P-gp ) & ik

B RE AL T A I 45 (&1 3) R, FE R
AEFRAY X BB 20 MCF-7/ADR 200, P-gp &2 40 g i
PHPER R . SXT BRI G, 2R LR 2 P-gp YRR
[(4.17 £0.0252) vs (3.94 +0.0088 ),P <0.01 ]@
F T, rSIFN-co BAFH4H( 2. 59 +0. 0260 ) 5B 441
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(2.62 £0.0100 )P-gp MFILIEE TR P <
0.01). BCE4H 58 SIFN-co 4H H %8, P-gp By R

Control Epirubicin
Sr;] . 2 -UR] .\23;‘,-.11‘ Q72U
‘DO:LU% J.0% - 0% g
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E1

BB EZER(P=0.948 ),

rsIFN-co rsIFN-co+Epirubicin

491-UL o1-UR]
Jo0% 12%

FL2-A
FL2-A
10'10210°10*10° 106107

FITTTRNTITT S

Lyus

10'10210°10*10°10°107
FL1-A

A AR 4 rsIFN-co 1 Epirubicin 2 MCF-7/ADR HRETHER

Fig.1 Inducing apoptosis effects of rsIFN-co and Epirubicin on MCF-7/ADR cells detected by flow cytometry

—o—_Control —e—Epirubicin
80 - —0o—1sIFN-co —m—r1sIFN-co+Epirubicin AMA
70 Al A
£ 60
§ 50
2 40
=]
2 30
2
< 20
10
0 oI 73 72
Time (t/h)
& 2 rSIFN-co 5 Epirubicin #rE 1@ i#
MCF-7/ADR #BHE 1=
Fig.2 rSIFN-co and Epirubicin had synergetic effect

on the apoptosis of MCF-7/ADR cells
A: Flow cytometry; B: rSIFN-co promoted apoptosis
in a time dependent manner
** P <0.01 vs epirubicin group;
44pP <0.01 vs control group

3 4 it

MDR S48 B —Fh 2917 &, [ i o oA Z2 b 2%
FARVE FHBIL N ¢ 4 A [ 1Y 25 ) 57 A= A2 ST 24 1 3
G EW KRG R E PR 259, & iR R b
JYORMU BN ), e R AR B & A I
i RIS 43 S A e il 2L A8 R O SRR A ) B
HAER A R B, MDRT SR L X i ) P-gp %
K, JOF B R GA K 5 g T 2 #E R A
FLOM R R B R, 2R T EMEARE,
MCF-7/ADR #fi ffl P-gp W RILXH B A &P <
0.01 ), 5 FBHF-4 2 i i 2o Bl Bh iy e, 3L
PREELH L P-gp BYZRIBHCHT I 3 v i 45 R A — 2L

«

FLR MDR 1Y J7 ¥ 22 — 2 ff 1] 308 5% 57), 1 1)
MDR ) P57 300 e 51) | A W0 30 2 51, 7 P i 245 478 306
Fepar o s T E 2 U T — s B RCR (B 2B
R ER T S AR I I AR 32 B BRI
FHRAREE A ) MDR 33058 75 1% LA s A7 O 8%

SRR Al T A0k Ak 2 e ) 1)
5

- S ]
&

E 3 rSIFN-co T MCF-7/ADR ZHHfl P-gp BIRIA( %200 )
Fig.3 Expression of P-gp in MCF-7/ADR cells
down-regulated by rSIFN-co( x200 )
A: Control; B: Epirubicin; C: rSIFN-co;

D: rSIFN-co + Epirubicin

BFFE 0 R B, TN fE S IR 40 i MDR,
PRI R I, AR T o-TFIN B3 vk JBE 4 ir
MAKXS T MCF-7/VCR 4 i 25 A w4 EH . X
AT R TE , o-IFN 5 25 i MDR 396 % 3] 5 4 5
A N L A B I A DI RT3 eV D mT AR A1 S el 1
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AR, JFH, IFN 0] BBl 1 52 ) P-gp ek |2k
A HRR IR AL AR BE M) P-gp DI AE 8 hin 48 o 1 5
Pk AT 259 5 A NS5 A B H B SE AT, T
RN 25 He B i MDR ™ X 251
B AR R, Manara " 't KA T o-IFN 8§, B-IFN
PAREAR P-gp BYFIRKF- , DA T i 722 i 448 %ok 1k 7
4R . 1STFN-co HLAT FERR KSR AR TFN 5
S BT BV E FH AR AR A B4 L 0 8 S0 L B 8
I B UM R 2 A LR KA A R TR L AR
WF5E B, 1SIFN-co e il AN FLARE 2 52 b AL 24
Pk MCF-7/ADR 20 g () 3458, H-Bfi % 1SIFN-co ¥ J&
(R BEI AEFH Bsf 1] ) 3B K, S ) 1 FH 28 0 o, L
Sy 24 b BRI — e R U E . ek
AR AL 2 K I % 3R, 28 +SIFN-co 4F 5 , MCF-7/
ADR 4 fifd P-gp AR K I 2 P A%, H 1SIFN-co {3[R]
LR REH B B RIL P-gp AUFRIA( P <0.01 ),

ARWFSER)HAIE 52, rSIFN-co 1] R 22 241t 25 3,
IRJEE 20 MCF-7/ADR P-gp H92635 , B AT b7 14 4l
YER ABHAE RIPLEM e — 20058 . JFH W25
L AL 2 245 W B WY 25 ) MCF-7/ADR 40 Jfd X
rSIFN-cotl MBS, X A 16RY7 MDR FLARE HE (T —
SORIRIT BB T2 TEIR N IE 2 2145 25
J7 3 AR oA R T AE B A B IR AR, R b
AR AR PRES T DLk, LA g b 4000 ) 22 e
SRUHAL % 2 25T 24 B AT U, AT el
2R IR IR YT RO
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