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ABSTRACT

Effects of polyphenols on doxorubicin—induced anticancer
activity in mouse breast cancer

Ahn, Jong—Bae
Adviser : Prof. Lee, Byoung—Rai, M.D., Ph,D
Department of Medicin,

Graduate School of Chosun University

Objective: Doxorubicin(DOX), as monotherapy or in combination, is
widely used in the treatments of tumor, but clinical use of this agent
limited to it's toxicity and drug-resistance. In this study, | evaluated some
polyphenols as a modulator of doxorubicin in breast cancer cells.

Methods: The mouse breast cancer(EMT6) cell line was used. EMT-6
cells were grown in Wymouth's medium supplemented with 15% (v/v)

heat—inactivated fetal bovine serum and antibiotics: 100 units/mL penicillin



and 100 upg/mL streptomycin. Polyphenols, polyphenon(POL:mixture of
catechin) and quercetin(QUE), were used for these experiment. EMT6
cells were seeded in microculture plate(Nunc Lab ware, flat bottom), with
polyphenols(50ug/mL) and at different concentrations of DOX(0-60ug/mL).
The cells viability were determined using the MTT
[3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl| tetrazolium bromide] assay. To
establish breast tumor bearing mice, EMT6 cells(1x 10° cells/mouse in
200uL PBS) were injected into subcutaneousely on flank of Balb/c mice.
When tumor grew to 200mm® in volume, the mice were randomly
assigned to one of the following 6 groups(5 per group): control group,
DOX group, POL group, QUE group, DOX+POL group and DOX+QUE
group. Breast tumor(EMT6 cells) bearing mice were treat DOX(5mg/kg),
POL(50mg/kg) and QUE(50mg/kg) with intra—peritoneal injection at every
3 days for 3 times. Tumor volumes were measured by a digital caliper
and calculated as follows: tumor volume(mm®) = (width® x length)/2.
Results: EMT6 cells viability was decreased to 21 % at 40 ug/mL
concentration of DOX as measured by the MTT assay. However, in the
co-treatment of polyphenol(50ug/mL) and DOX the cell viability decreased
to 21% by DOX+POL and to 14 % by DOX+QUE at 20 ug/mL
concentration of DOX in EMT6 cells. Intra—peritoneal injection of
polyphenol or DOX alone suppressed tumor growth slightly in breast
tumor bearing—mice. However, combinations of DOX+POL or DOX+QUE
tumor volumes were decreased to under 50% at 6 days. There is no
apparent changes in doxorubicin—induced cytotoxicity between POL and
QUE treatment.



Conclusion: These experiments showed that some polyphenol potentiate
the DOX-induced cytotoxicity of breast cancer cells. Therefore, the

polyphenol may be candidate for modulator of tumor chemotherapy with
DOX.

Key words: Polyphenol, Polyphenon, Quercetin, EMT6 cell, Doxorubicin.
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Quercetin Epicatechin

Fig.1. Structure of quercetin and epicatechin.
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3. EMT-6 MIXZS| p53 1t caspase 8 & =3

EMT6 MIEZE HHHM Z2lH==S ZEOIot s = ph3 1 caspase 8 2
Western blot H2 & FEHGIUL. AdEFXS UHEZ, Scll== € FAZAMEZ 2
2 LIS0l MIZHIY 2J1(4 well plate)2l 2+ 0l ENT-6 AIE 2 x 10° WS
O 24A12F HiZet = Zc2lH=2 PBSUH ZoiAlIZA 28 &0l Fototd, FAZ2ME2
OMSO(dimethylsulfoxide) Ol SoHAIZ! = PBSOI SI4AISA BHHO EHIISH =, €0,
BHDI 0l 24A12F SO O BHSH =, MIEL pb3 2+ caspase 8 &2 Western blot
Ho=Z SOIGHRILY.
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4. Western blot &

BN ZOIA  BHXIE  HIO = Dulbecco's PBSZ 23 AMIEGtLD 10044
SDS-loading buffer(50mM Tris-HCI;pH6.8, 2% SDS, 0.1% Bromphenol blue, 10%
glycerol)E &S0 95" CHIA 5 & SCt YXs £ WAAHA ASHS 20t
HIIZSANZEE MBOIALH. HIIFSES 10% polyacrylamide gel A Tris 2 H
(pH8.8, 0.025M Tris, 0.192M glycine, 0.1% SDS)2& 80VEZ 2AI2F St &I Al
ZCH MIHE gel2 2e2lot0 nitrocellulose(NC) membraneS SHO{M transfer
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StACH. NC membraneES &2IGt0 5% nonfat milkE & S8h TBS(0.1% Tween20 in
pH7.4 Tris-based saline buffer)OlA 1AI2F S¢F Xelot) TBSZ 23 MY
Ch. X SXHZA antirabbit polyclonal anti-p53 Ab 2t anti-caspase 8
Ab(Santa Cruz Biotechnology, Inc. USA)E ALESIAH, 229 Xt &Xe 2%
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2% nonfat milk/TBS /& (1:2000 dilution)dtOd 1AI2H S0+ BtES Al2] & TBSZ 4



enhanced chemi luminescence 224 (Amersham, UK)OIl

o

[—

NC membrane

FACE.

[¢]

wE

=]

9]

-

0
il

lo-

0

K
o
@E

lo-

0l
ull

pharmacia biotech, USA)Z2 11 Y&

BiSE image analyzer (1D ver.2.1,

b

L
—

}

E

}

L

-
<4
T

i

H

5. EMT-6 AIZ0l 2

RO
Kl
00
30

ol
Hi
=

0

—_

ﬂ

<J

J0A At=oHALTH

b

=2
[

FO A

[¢]

sk 60+ 5% 2

EI(CHA)OIA 0K

At
(=]

2 x 10° M

9]

IL
o

EMT-6 Al

Zclil= F0Z, H=AME

SHZ,

caliper2 =A3&l0d II12F 200-400 mm®
SAZHAHH 2 HE

Szl

CHEE,

M
aa\

c

50t

I

2
=

I

2
=

et

L

EHZCZ

ok
rH
Wk
H

[E=)

I

<J
Uk
<
4r
M
W

=4

B S0=Z2 AZ2AME (50 mg/kg),

(5 mg/kg)

A2 A

0.3 mL, AlASet

(50 mg/kg),

=2 A
o TT T
Zclll=

ESES
soize

C

b,
=

Cl
I

=l

<4
T

(50 mg/kg),

H

cl H|

ul

=

f

Kk

)b FAIZAE(50 mg/kg)S SZUZR

A+F 2 Al

HAL HI&FGHRACH.

0l

tts A0 2

i
(width? x length)/2

PN
(=)

Tumor volume(mm®)

i
JIld

ol
&)
Gl
o0
<\

S

IT

SPSS pc

—

[a—

Z 1

ME

PR,



FOd Duncan's multiple range testl 2IoHM FRAMLES Z2EGHH p<0.052 &
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1. EMT6 MIZS &40l OlXl= 2clll=2 g8
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2. EMT6 MIZ2 40l OIXle SAFHAS S
EMT6 MES BHISH = BILAUN SAFHIAS 0
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Fig.2. Effects of some polyphenols on the viability of mouse breast
cancer cells(EMT6 cells). EMT6 cells were treated with
polyphenon(0-500 pg/mL) and quercetine(0-500 pg/mL) for
24hours and cell viability examined by MTT assay.
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Fig.3. Effects of doxorubicin on the viability of mice breast cancer
cells(EMT6 cells). Doxorubicin (0-60 uM) added to culture
medium for 24 hours and cell viability examined by MTT
assay.
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Fig.4. Microscopy of doxorubicin—treated EMT6 cells. Doxorubicin
(DOX: 0-50 pM) added to culture medium for 24 hours and
examined under inverted microscope.
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Fig.5. Effects of polyphenon on doxorobicin—induced cytotoxicity of
mice breast cancer cells(EMT6). The cells were treated with
doxorubicin(0-60 uM) and polyphenon (50 pug/mL) or
quercetin(50 pg/mL) for 24hours and cell viability examined
by MTT assay.
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Fig.6. Microscopy of doxorubicin and polyphenon—-treated EMT6
cells. Doxorubicin(DOX: 20 uM) and polyphenon(50 ng/mL)
added to culture medium for 24 hours and examined under
inverted microscope.
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Microscopy of doxorubicin and quercetin—treated EMT6 cells.
Doxorubicin (DOX: 20 uM) and quercetin(50 pg/mL) added to
culture medium for 24 hours and examined under inverted
microscope.
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Fig.8. Effects of polyphenon and quercetin on the level of P53 in
EMT6 cells. Polyphenon(50 ng/mL) and quercetin(50 pg/mL)
added to culture medium for 24 hours and p53 levels were
examined by western blot. The level of p53 relative to actin
in vehicle, polyphenon and quercetin are representative of
polyphenon and quercetin, respectively. C: control,
P:polyphenon, Q:quercetin.
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Fig. 9. Effects of polyphenon and quercetin on caspase 8 levels in
EMT6 cells. Polyphenon(50 pg/mL) or quercetin (50 pg/mL)
added to culture medium for 24 hours and p53 levels were
examined by western blot. C: control, P:polyphenon,
Q:quercetin.

_28_



Control P DOX P+DOX

0 day

6 davys

12 days

Fig.10. Effects of polyphenon and doxorubicin on growth of breast
cancer of mice. Breast tumor(EMT6 cells) bearing mice
were treated with doxorubicin(DOX: 5mg/kg) and/or
polyphenon(P: 50mg/kg) by intra—peritoneal injection at
every 3 days for 3 times.
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Fig.11. Effects of doxorubicin and/or polyphenon on tumor volume
of mice. Breast tumor(EMT6 cells) bearing mice were
treated with doxorubicin(DOX: 5mg/kg) and/or polyphenon(50
mg/kg) by intra—peritoneal injection at every 3 days for 3
times. Tumors were measured by caliper weekly and tumor
volume calculated using the following formula ;

[(width) ? x length]/2.

Tumor volume(mm?®)
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Fig.12. Effects of quercetin and doxorubicin on growth of breast
cancer of mice. Breast tumor(EMT6 cells) bearing mice
were treated with doxorubicin(DOX: 5mg/kg) and/or
quercetin(Q: 50mg/kg) by intra—peritoneal injection at every
3 days for 3 times.
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Fig.13. Effects of doxorubicin and/or quercetin on tumor volume of
mice. Breast tumor(EMT6 cells) bearing mice were treated
with doxorubicin(DOX: 5mg/kg) and/or quercetin(50mg/kg)
by intra—peritoneal injection at every 3 days for 3 times.
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