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The study on the effect of metformin on invasion and metastasis of undifferentiated thy-
roid cancer and its underlying mechanisms
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[ Abstract ] Objective : To observe the effects of metformin on the invasion and metastasis of undifferentiated thyroid cancer and to
evaluate its underlying mechanisms. Methods : The undifferentiated thyroid cancer cell line SW1736 was treated with different con-
centrations of metformin. The invasive and metastatic abilities of SW1736 cells were measured by agar drop method and Transwell in-
vasion and migration assay. Real-time PCR was used to detect the molecules mRNA involved in the process of epithelial-mesenchymal
transition (EMT),including vimentin, E-cadherin and transcription factors Snaill and Slug. Results: Metformin inhibited the invasive
and migration capacities of SW1736 cells in vitro. The inhibitory effects of metformin were dose dependent. Metformin significantly
down-regulated the expressions of vimentin,Slug and Snaill in SW1736 cells. Meanwhile, it stimulated the expression of E-cadherin,
which highly expresses in epithelial cells. Conclusion:Metformin can promote the expression of E-cadherin by down-regulating the
expression of Snaill and Slug,thus inhibiting the process of EMT and decreasing the invasive and migration ability of thyroid carcino-
ma,which may provide a novel strategy for the treatment of thyroid neoplasms.
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s MRS DA [R5 TG I 3 = P OBUDICE: % W
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Transwell 1%, 4345 B R TR IL5,
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Table 1 Primer sequences in real-time quantitative PCR
A ST (5'—3) KB (bp) GenBank 5

vimentin Forward CCGAAAACACCCTGCAATCTTTC 179 NM_003380.3
Reverse CACATCGATTTGGACATGCTGT

E-cadherin Forward TTGAAAGAGAAACAGGATGGCTG 151 NM_004360.3
Reverse TCATTCTGATCGGTTACCGTGAT

Snaill Forward CCAATCGGAAGCCTAACTACAG 155 NM_005985.3
Reverse GACAGAGTCCCAGATGAGCATT

Slug Forward ACAGCGAACTGGACACACATAC 182 NM_003068.4
Reverse GTATCCGGAAAGAGGAGAGAGG

B-actin Forward CGTCCACCGCAAATGCTT 83 NM_001101.3
Reverse GTTTTCTGCGCAAGTTAGGTTTTGT

WA, 22 A G HR e SUI 2 4%
R A AW B, —F IR A it 227 1),

control :EﬁXXEﬂI 10 mmol/L :Eﬁ XXH}R 20 mmnl/L

24 h

48 h

1 ZRBEHEGN = B AN SW1736 48 KT % 6 189 %
i (x100)
Figure 1 The effect of metformin on migration ability of
SW1736 cells detected by agar drop method(x100)

2.1.2 Transwell ) €42 £ it 4 £ 450 SW1736 %
R I3 % 1T A5 Bl

TE 1T 7% 52 50 A (R i B O HOBUMR Ak 2R Y
SW1736 4t f 5 0] HR A1 378 28 1 3 1) 4 i £hai b,
M8 2H 10 mmol/L 1 20 mmol/L — 1 UMK 2H 43 155 5 45
LET R (x200)F- Y 1T 7 /N 3 A B A 53 501 0 < (317442)
A 22727 F(177£30)1~ (K 2), H. 20 mmol/L 215
10 mmol/L 41iTF& 4N M B B k2>, 2 R A GeiT ¢ &
X (P<0.01), 1778 S50 HAS [F] v BE = HRUIICA 34 1
SW1736 4t il % %F B8 41 27 3% 245 Matrigel i &b 3 (1
Transwell /N2 B0 ECE 20, XFIRZH 10 mmol/L Al
20 mmol/L — HSUICZH 4 s A 456 HL BT 1 (x200)F- 1 2
B /N AR5 B R - (476+68) A~ (364+37) S FI
(251+61)1~(1 2), H. 20 mmol/L, Z1% 10 mmol/L 41%

AN B W, A SE R 22 5 (P<0.01),

20 mmol/L

control 10 mmol/L

B 2 Transwell /MNEEZEHZWHRN = BRI SW1736
2 ff K 52 22 3F 78 B2 77 19 82 1 (x200)

Figure 2 The influence of metformin on invasion and

migration ability of SW1736 cells was evaluated

by transwell migration assay(x200)

2.2 SW1736 & e vimentin, E-cadherinSnaill F=
Slug mRNA & A F 4L

SW1736 Zi L A A [ e B — H XUAEE 5% 48 h
J5, SEIFE f PCR K EMT #H5C 3 T vimentin |
E-cadherin ,Snaill F1 Slug mRNA kAL, 453U
Kl 3 fr7~ , 10 mmol/L ZH F1 20 mmol/L ZH E-cadherin
mRNA %5 H 53 ) O X B4 (2.82£1.44) A1 (7.81+
3.00) i ;vimentin mRNA 315 & 40 5~ % & 2H 49
(0.88+0.02) F1 (0.59+0.01) % ;Snaill mRNA ik &
43590 R X6 BE 4 A9 (0.56+0.11) AT (0.13+0.00) £ ; Slug
mRNA &3k & 7351 4 0 BRAL Y (1.12+0.14) F1(0.75+
0.05) %, 2R A Gt E X,

3 i #
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Figure 3 The effect of metformin on mRNA expression of
EMT-related molecules in SW1736 cells
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EMT b #2310 R AR P AR ok Jeg 4 i 42 2% % 7% g
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