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Metformin Sensitizes Tamoxifen Anti-Tumor Efficacy against

Breast Cancer through Downregulation of c-Myc

Xu Jianxin, Guan Chen, Fang Xuejiao, Long Luye, Wang Sixuan, Qian Shihan, L Jianxin*
(School of Laboratory Medicine and Life Sciences, Wenzhou Medical University, Wenzhou 325035, China)

Abstract Breast cancer is a common and highly malignant tumor, finding efficient therapy to inhibit
tumor growth is particularly important in clinical patient management. Tamoxifen is currently used for the
treatment of estrogen receptor positive breast cancer. Metformin, the anti-diabetic drug, has been reported
to reduce human cancer incidence and improves the survival of breast cancer patients. We investigated if
the combination of metformin with tamoxifen could exert synergistic efficacy on breast caner cells and the
underlying mechanisms. CCK-8 and plate colony formation assays were used to detect cell viability and
proliferation. The flow cytometry was conducted to detect apoptosis. Cell migration assay and cell invasion

assays were utilized to measure the ability of metastasis. Proteins of MAPK signaling pathway and c-Myc were
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detected by Western blot. The result showed that combined treatment of tamoxifen with metformin showed

greater inhibition on proliferation, colony formation, migration and invasion as well as promotion of apoptosis

of breast caner cells than either agent treatment alone. It showed that metformin could enhance the inhibitory

effect of tamoxifen on tumor growth and downregulation of c-Myc protein demonstrated by Western blot. In

conclusion, our results demonstrate that metformin enhances tamoxifen anti-tumor efficacy of breast caner cells.

These effects are mediated through down-regulation of c-Myc protein. These findings may have potential clinical

applications for breast caner treatment.
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Fig.1 Metformin enhances the anti-proliferative effects of tamoxifen on breast cancer cells
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Fig.2 Metformin increases tamoxifen-induced inhibition of the colony formation of breast cancer cells
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Fig.3 Metformin promotes tamoxifen-induced apoptosis of breast cancer cells

S F| 7RI .

b B 55— A AR T 2, Wiz B
TERFAIVEFLERE BT, tHAT 0 = A PEZL R
2 B2 18] S5 A PRI ' P, A5 0 AR Src e )
FAIKX-011215% Al 265 ) A1 5T 42 2% 73 T CCNS T il =
A A28 L g 0 Al 55 S5 AU HOOUITAE Dy 7L
FEPL BRI TS BRI 2 o R ) L R
254, oA ] B H A 25 IR 5 A I AE I Rt
B rp B LA B BRI e AT 7T = HI XA

A 5 PG SR FL R VR T TR T 2 S O T R W AE
R

FATH S5 R o, A5 PE SRR R 2Rk
P e A L R M B, 20K B e AR I, At B
VG S5 2 4 L e AR I R A G SR, A B SR X
— Xl fE G PSSR B e e . K
TEOLT, At 5 508 L e 40 B 250 ekl 4 R 09270,
FEA S IG H, FRATTIE B 17 b 55 8 55 of L i e 40
A Dy RE R SRR L R AR A 5 O A A A



TRIENTSE: = HOOUNGHE I i c-MycH st 545 553t FLARE K 5T 1 A 607

(A) BT-549 (migration)

© BT-549 (invasion)

Control 6.25 pmol/L Tam

10 mmol/L Met

sk

sk

,\
BT-549 relative 9
migrated cells (%)

e e e = -
2P D __th

0
Tam 6.25 pmol/L = + - +
Met 10 mmol/L = - + +

6.25 pmol/L Tam+10 mmol/L Met

Control 6.25 pmol/L Tam

10 mmol/L Met

6.25 pmol/L Tam+10 mmol/L Met

D)

—_
[
21

1.24
0.9-

1ve

BT-549 relat
invaded cells (%)
*

S
W N
B¢ hrd
[
3

04
Tam 6.25 pmol/L = + - +
Met 10 mmol/L - - + +

A\B: = FXUITRIMt 3 £ 25 3B TNBCAH I AT FS; CD: = FFSUNA At 5285 540 TNBCZR L ) 15 2% « #P<0.05, **P<0.01, 5 AR AL B A LU,
£P<0.05, Tam+Met 5 Tam#H HLAL; “P<0.05, Tam+MetZH 5 MetZH HLAL. Tam. Mets3 5l it 50 25 A0 = FF UM
A,B: migration of TNBC cells was significantly suppressed by Tam and Met; C,D: a similar effect was found in the invasion assay. *P<0.05, **P<0.01,

compared with control group; “P<0.05, Tam+Met group vs Tam group, “P<0.05, Tam+Met group vs Met group. Tam and Met refer to tamoxifen and

metformin, respectively.

El4 ZHWANFfhEE S HIHI TNBCHARRIT B AIRERES

Fig.4 Metformin potentiates the inhibitory effects of tamoxifen on migration and invasion of breast cancer cells
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