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The antibetic_drug metformin inhibits esophageal adenocarcinoma cell proliferation
in vitro and in vivo.

KOBAYASHI, Mitsuyoshi
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Metformin inhibited the proliferation of the esophageal adenocarcinoma cell lines
OE19, OE33, SK-GT4 and OACM 5.1C, blocking the GO to Gl transition in the cell cycle. This was
accompanied by strong reductions in G1 cyclins, especially cyclin D1, cyclin-dependent kinase (Cdk)4, and
Cdk6, and decreases In retinoblastoma protein phosphorylation. In addition, metformin reduced the
phosphorylation of epidermal growth factor receptor and insulin-like growth factor and insulin-like
growth factor-1 receptor, as well as angiogenesis-related proteins, such as vascular endothelial growth
factor, tissue inhibitor of metalloproteinases #TIMP)-l, and TIMP-2. Metformin also markedly altered
microRNA expression. Treatment with metformin of athymic nude mice bearing xenograft tumors reduced tumor
pgoliferagion. These findings suggest that metformin may have clinical use in the treatment of esophageal
adenocarcinoma.

RNA



90

1 2
90
DNA30
1.5% 2
2
DNA
70%  RNA
noncoding RNA
RNA noncoding
RNA
21-25
RNA
RNA (MRNA) 3
mRNA
RNA
RNA
RNA

(1) In vitro
OEI9 OE33 SK GT4 OACM5 1 C 4

cell proliferation assay
Western blot

miRNA
(2)In vivo
OE19
in vivo
miRNAs
in vitro
(DIn  vitro cell proliferation
assay
QE19 QE33

©w o
S &S
s 3

oa

8 %0 ~ 350

Is
-
o S
S s

2 150
> 100

=
S

Viable cel

o
b=

=
=3

0 % 8 n 0 ] 48 R

Time (h) Time (h)
SK-GT4 0ACM5.1C
450 -
6o +om
400 1M
58 o 004 5
L 30 ¢+ 10mu
220 g 0
8 E
o 200 p 300
9150 2
Q o]
S $0
1 0
0 24 4 7 0 % 4 7
Time (h) Time (h)

G1

CyclinDl Cdk4 Cdk6
Rb



24h 48 h 72h

cwmo1..||qll-v‘||. - G -~

Cdka “.- -
s GNP GDen

CyclinE

Y D GID G GDED
oo [ D .
(-) (+) (-) (+) ()

Rb

(+)

miRNA
miRNAs

B888gszs

T oeNA

el -RE0ET
hes-milR- 1237 5p
| g AL B

Met
A
[Reference| [Reference]
Spots. X Spots
"EGFR [ EbB2 |/ EbB3|: ErbB4 | FGFR1 | FGFaR2 | FGF A3 [ FGF R4 {insulin Aif IGF-1 A |- AxI D
Mer | HGFR| MSPR |PDGFRa|PDGFR| SCFR | Fita [M-CSFR| C-Ret | ROR1 | ROR2 | Tie-t
Tie2 | TkA | TB | TkC |VEGFR1|VEGFR2|VEGFR3| MuSK | EphAf | EpnA2 | EphA3 | EphAd
EphAG | EphA7 [ EphBi | EphB2 | EphB4 | EphB6 | ALK | DDR1 | DDR2 | EpnA5 | EphA10
IReference| Fevk L
Spols S i
B Cc
EGFR ErbB2 ErbB3 Insulin R IGF-1R
4 _. 100  InsulinR
" IGF-1R
- _ _ 80 HPYK
H H
Q 8 8
g 2o
PYK met() ° s
] 4
EGFR ErbB2 ErbB3 Insulin R IGF-1R 2 2%
£ E
[ 4 20
0 0
6 Met()  Met(+) Mel()  Met(+)
PYK Met (+)
(2)In vivo OE19

a) Control I
B -e- Control i
%‘800-
E A+ Met2 mg .
© 6004 ]
E .
: ®
S 400 g
o
=
2 200+ g
....----A---------A-"
0 L

0 4

74

Days after metformin injection

G1

RNA
RNA

RNA



Fujihara S, Kato K, Morishita A, lwama H,
Nishioka T, Chiyo T, Nishiyama N, Miyoshi
H,_Kobayashi M, Kobara H, Mori H, Okano K,
Suzuki Y, Masaki T. Antidiabetic drug
metformin inhibits esophageal
adenocarcinoma cell proliferation in
vitro and in vivo. Int J Oncol.
46(5):2172-80. 2015

DOI: 10.3892/1j0.2015.2903

1
2015/4/23
S1-6 Metformin
0
o 0
o 0
@

Kobayashi Mitsuyoshi

70423431



