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[Abstract JObjective To establish a model of lapatinib—resistance in breast cancer and explore the reversal effect of metformin on the
resistance. Methods The model of lapatinib—resistance in breast cancer was established in vitro. The experiment cells were divided
into the parent group blank resistance group lapatinib group metformin group and lapatinib—metformin group n=3 . CCK-8 method
was used to detect and calculate the resistance times of blank resistance group and the resistance-reversing times of metformin group.
The apoptosis rate and cycle of each group were detected by FCM and the expressions of proteins related to PI3K signaling pathway
in each group by Western blot. Results The sensitivity of cells to lapatinib in blank resistance group was lowered. 1Cs, values in the
parent group blank resistance group and metformin group were 2.64+0.12 1121 +£0.03 and 5.62+0.13 pmol/L respectively.
The drug resistance was about 4.25 and the reversal of drug resistance was approximately 2.0. Compared with the blank resistance
group the cell proliferation index significantly decreased in both metformin group 0.73 £0.04 vs. 1.11 £0.02 P=0.004 and the
lapatinib—metformin group 0.63£0.06 vs. 1.11£0.02 P=0.031 while the cell apoptosis rate significantly increased in both metformin
group [ 10.70£0.76 %] vs. [ 5.05£0.59 %] P=0.007 and the lapatinib—metformin group [ 24.68 £1.52 %] vs. [ 5.05%0.59 %]
P=0.006 . The expressions of PI3K signaling pathway—associated phosphorylated and non-phosphorylated proteins in lapatinib—

metformin group were lower than those in the blank resistance group. Conclusion The lapatinib—resistant model of breast cancer has

been successfully established. Metformin can reverse the drug

i @
Fimail 763284765@qq.com resistance of lapatinib in breast cancer cell by inhibiting the

o

PI3K signaling pathway.
Email €738741@126.com. £ ep Y

81201679 .

http://kns.cnki.net/kems/detail/50.1046.R.20180704.1016.014.html
2018-07-04

[Key words breast cancer metformin lapatinib reversal resist —

ance PI3K signaling pathway



— 1098 — 2018 43 8 Journal of Chongging Medical University 2018.Vol.43 No.8
2.5.5.0.7.5.10.0.15.0.20.0.22.5.25.0 pmol/L. 7
m, -2 human epidermal SKBR3 25 pmol/L °
growth factor receptor-2 HER2 SKBR3-LR. 3 >
Pl N 25 pmol/L N
5 mmol/L 25 pmol/L
lapatinib HER2
apatit 5 mmol/L n=3 .
[4-5]
© 1.2.2.2
1x10° 6 24 h
el 25 pmol/L. 10 pmol/L
° metformin MET DMSO. 48 h PBS 2
2 o ©
1223 CCK-8
78] 5x10° 96 o
ol 3 524 h
(10) 0.5.1.5.5.0.15.0  40.0 pmol/L .
48 h 10 L. CCK-8 37 C 3h
° 450nm 3
PI3K ICy 3 _
ICs, / ICs, o =
o ICs, / ICs, o
1.2.3
1 1.2.3.1
- 800 r/min 5 min °
. PBS 2 70% PBS
1.1.1 SKBR3 ATCC
o =S +G,/M / GJ/G,
1.1.2 04 X
1.2.3.2
MB1927 CCK-8 . .
- 800 r/min 5 min
CK04 N dimethyl sulfoxide
- PBS 2 PBS
DMSO C2H6SO BCA
00121506 SDS-PAGE ’
1.2.4  Western blot PI3K/AKT/mTOR
L00670-50T 43 h
PI3K “P-PI3K Ser249 ~mTOR .P-mTOR
BCA 10%
Ser2448 JAKT P-AKT Ser473 Cell
e SDS— PVDF 5%
Signaling Technology CST ECL
2 h mTOR.P-mTOR .AKT.P-AKT.
EL0511005 - .
PI3K.P-PI3K  [B-action 1:1 000 4 C TBST
1.1.3 Thermo 371 Ep- .
5 min 3 1:3 000 2 h
pendorf 5415D  Thermo Multi— .
) . TBST 5 min 3 o
skan GO Bio—-Rad 1645050 Bio—-Rad 13
Universal Hood DOC . ’
5 GraphPad Prism5.0  SPSS 20.0
1.2.1 10% DMEM
SNK-
37 °C.5%CO0, _
q + xEs
80% o DMSO
a=0.05,
20 mmol/L
20 mmol/L -20 C
. 2
1.2.2
1.2.2.1 2.1
o 0.5.1.0. A~C



2018 43 8 Journal of Chongging Medical University 2018.Vol.43 No.8 — 1099 —
D~F ° P=0.004 P=
1. 0.031 o
1 CCK-8 (SKBR3). (SKBR3-LR)
A B ¢ (SKBR3-LR+MET)
SKBR3-LR N %
P P,
D E = 0.5 pmol/L. 90.73%£0.31 97.68+2.37 95.37+1.76 0.125 0.951
1.5 pmol/L. 56.54+7.22 93.80+1.87 88.50+2.08 0.000 0.071
SKBR3 5.0 pmol/L. 39.60+6.01 64.63+2.15 43.88+£0.08 0.000 0.000
15.0 pmol/L. 13.79+2.55 44.91+2.07 30.89+2.64 0.000 0.000
Py P,
0 pmol/L lapatinib 10 wmol/L lapatinib 25 pmol/L lapatinib
=0.000 100
gooo 79090 po0000  p=0.000 SKBR3 SKBR3
SKBR3-LR 80 SKBR3-LR
6000 .
IS 60 SKBR3-LR+MET
4000
40
2000
20
0
0 10 25 0
pmol/L, 0 5 10 15 20
pmol /L
1 SKBR3 SKBR3-LR
2 CCK-8 (SKBR3). (SKBR3-LR)
(SKBR3-LR+MET)
2.2 CCK-8
1.5.5.0.15 pmol/L 2.4
5 15 pmol/L 6.12+1.10 %. 5.05+0.59 %.
° N 7.901+0.74 %. 10.7+0.76 %. 24.68 £1.52 %.
ICs 2641012 | F=193.001 P=0.000
11.21£0.03 | 5.62+0.13 pmol/L, 4.25, P=0.07 P=0.06 .
2.0 1 2 6 3.
2.3 2.5 PI3K/AKT/mTOR
2.
F=23.895 P=0.000 PI3K
2
F P
GJ/G, % 51.31+241 47.44 +£0.47 53.30 £2.50 57.61+1.33 61.53+2.36 22.947 0.000
Gily % 6.37 +1.56 10.76 +4.29 5.65+2.10 9.72+1.72 5.58+1.45 2.952 0.075
S % 42.31+3.14 41.80+4.14 37.00+£7.29 32.66 +£2.53 32.89 +3.62 3.248 0.060
0.95+0.09 1.11+0.02 0.88+0.09 0.73+0.04 0.63+0.06 23.895 0.000
9 QI-uL Q1-UR 3 QI-UL Q1-UR S Q1-UL Q1-UR 9 Q1-uL Q1-UR 9 Q1-UL Q1-UR
& QL-LL Q1-LR & Ql-LL Q1-LR & Ql-LL Q1-LR 5 QL-LL Q1-LR 5 QI-LL Q1-LR
10* 10° 10° 10" 10* 10° 10° 107 10* 10° 10° 10" 10* 10° 10° 10" 10* 10° 10° 107

Annexin V FITC-A

A.

Annexin V FITC-A

B.

Annexin V FITC-A

C.

Annexin V FITC-A

D.

Annexin V FITC-A

E.



— 1100

2018 43 8 Journal of Chongging Medical University 2018.Vol.43 No.8

P-mTOR
P=0.017 P-PI3K

P=0.019 mTOR

P=0.045 3

PI3K P=0.009 P-AKT
P=0.005 AKT P=0.010
3 4. 5
SKBR3 SKBR3-LR i,
La mTOR
[12-13]
MET o PI3K/AKT/mTOR
f14-15]
P-mTOR
mTOR
o
P-PI3K
PI3K 4.25
P-AKT 5
AKT
B-actin 2.0
4 Western blot PISK.AKT.mTOR,
P-PI3K.P-AKT P-mTOR bax.p53
3 Western blot PI3K.AKT.mTOR.P-PI3K.P-AKT P-mTOR
F P
P-mTOR 0.020 +0.003 0.03+0.01 0.020 £+ 0.008 0.020 +0.009 0.002 £0.004 3.881 0.037
mTOR 0.030 +0.003 0.03+0.01 0.030 +0.006 0.03+0.01 0.009 + 0.002 5.253 0.015
P-PI3K 1.31+0.35 1.48+0.45 1.31+0.34 1.48+0.43 0.50+1.78 3.928 0.036
PI3K 0.020 +0.007 0.03£0.01 0.020 +0.004 0.03£0.01 0.001 +0.000 6.324 0.008
P-AKT 0.93+0.51 1.73+0.51 1.07+0.35 0.98+0.44 0.31+0.22 5.871 0.011
AKT 0.91+0.21 1.03+0.12 0.91+0.17 1.06 +£0.10 0.51+0.10 6.820 0.006
2.0
0.04 0.05
0.04 15
0.03
0.03 10
0.02 » 002 5 . a
,QQ: 0.01 a 2 o001 oo
E E 0.0
a 0.00 0.00
20 15
0.04
0.02 10 o a
= = Y
4 a
% 001 05 <
P o
o a
0.00 0.0 0.0

5 Western blot

PI3BK.AKT.mTOR.P-PI3K.P-AKT P-mTOR



2018 43 8

Journal of Chongging Medical University 2018.Vol.43 No.8

— 1101 —

[16-17]_ Gy/G,

o

[18]

3- PI3K
[19-20]_
21 PI3K  AKT
PI3K o Western blot
PI3K AKT mTOR
PI3K
o Yu & PI3K.
AKT mTOR
o PI3K
PI3K
HER2 o
SKBR3-LR o
PI3K
° HER2

[1] Wang T Mao B Cheng C et al. YAP promotes breast cancer metas—
tasis by repressing growth differentiation factor—15[J]. Biochim Biophys
Acta 2018 1864 5PtA 1744-1753.

[2] Crist SB Ghajar CM. Friends with benefits microenvironmental
NRGIB and HGF mediate HER2-targeted resistance in L-HER2+ and
HER?2 breast cancer|]]. Cell Syst 2018 6 3 268-270.

[3] Carey LA. Breast cancer HER-2 a good addiction[]J]. Nat Rev
Clin Oncol 2012 9 4 196-197.

[4] Jiao XD Ding C Zang YS et al. Rapid symptomatic relief of HER2—
positive gastric cancer leptomeningeal carcinomatosis with lapatinib
trastuzumab and capecitabine a case report|J]. BMC Cancer 2018 8 1
206.

[S] Guan M Tong Y Guan M et al. Lapatinib inhibits breast cancer
cell proliferation by influencing PKM2 expression[J]. Technol Cancer
Res Treat 2018 17 1533034617749418.

[6] Tan Q Wei C. Comment on a meta—analysis evaluating the cardiac

toxicity of lapatinib in patients with breast cancer and other HER2 -
positive cancers|]J]. Breast Cancer Res Treat 2018 168 3 769-770.
[7] Anisimov VN Egormin PA Piskunova TS et al. Metformin extends
life span of HER-2/neu transgenic mice and in combination with mela—
tonin inhibits growth of transplantable tumors in vivo[J]. Cell Cycle 2010
91 188-197.
[8] Dowling RJ Zakikhani M Fantus IG et al. Metformin inhibits
mammalian target of rapamycin —dependent translation initiation in
breast cancer cells[J]. Cancer Res 2007 67 22 10804-10812.
[9] Iliopoulos D Hirsch HA Struhl K. Metformin decreases the dose
of chemotherapy for prolonging tumor remission in mouse xenografts
involving multiple cancer cell types[J]. Cancer Res 2011 71 9 3196-
3201.
[10] . p38MAPK

[J]- 2015 35 2 129-
138.
[11]  Limon-Miro AT Lopez-Teros V Astiazaran—Garcia H. Dietary
guidelines for breast cancer patients a critical review[J]. Adv Nutr 2017
8 4 613-623.
[12] Marrone KA Zhou X Forde PM et al. A randomized phase ii
study of metformin plus paclitaxel/carboplatin/bevacizumab in patients
with chemotherapy —na?ve advanced or metastatic nonsquamous non—
small cell lung cancer[J]. Oncologist 2018[Epub ahead of print].
[13] Song Y Chen Y Li Y et al. Metformin inhibits TGF-B1-induced
epithelial-to—mesenchymal transition—like process and stem-like prop—
erties in GBM AKT/mTOR/ZEBI pathway[J]. Oncotarget 2017 9 6
7023-7035.
[14] Lee KT Yeh YH Chang SH et al. Metformin is associated with
fewer major adverse cardiac events among patients with a new diagnosis
of type 2 diabetes mellitus a propensity score —matched nationwide
study[J]. Medicine Baltimore 2017 96 28 €7507.
[15] Lurati AR. Metformin adjunct therapy in cancer treatment][]].
Workplace Health Saf 2017 65 12 568-571.
[16] Malki A Youssef A. Antidiabetic drug metformin induces apopto—
sis in human MCF breast cancer via targeting ERK signaling[J]. Oncol
Res 2011 19 6 275-285.
[17] Mano CM Guaratini T Cardozo KHM et al. Astaxanthin restrains
nitrative —oxidative peroxidation in mitochondrial -mimetic liposomes a
pre—apoptosis model[J]. Mar Drugs 2018 16 4 E126.
[18] . .

[J]- 2012 41 2 115-119.
[19] Brady SW Zhang J Seok D et al. Enhanced PI3K p110a signal—
ing confers acquired lapatinib resistance that can be effectively re—
versed by a pl10a—selective PI3K inhibitor|J]. Mol Cancer Ther 2014
13 1 60-70.
[20] Ren H Ma J Si L et al. Low dose of acacetin promotes breast
cancer MCF-7 cells proliferation through the activation of ERK/PI3K/
AKT signaling pathway|[J]. Recent Pat Anticancer Drug Discov 2018
[Epub ahead of print].
[21] . PI3K/AKT
[D]. 2017.

[22] Yu Y Savage RE Eathiraj S et al. Targeting AKT1-E17K and the
PI3K/AKT pathway with an allosteric AKT inhibitor ARQ 092[]]. PLoS
One 2015 10 10 e0140479.



