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Effect of metformin on proliferation and apoptosis of human anaplastic thyroid carcinoma

cells
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[Abstract] Objective:To investigate the effect of metformin on proliferation and apoptosis of human anaplastic thyroid carcinoma
cells, and explore the underlying mechanisms. Methods: Human anaplastic thyroid cancer cell line SW1736 was treated with different
doses of metformin. MTT assay was used to detect proliferation viability of cell line. Cell cycle progression and apoptosis were
analyzed by flow cytometry. Results; Metformin significantly inhibited the growth of SW1736 cells in time- and dose-dependent
manner with a maximal effect at 72 h. The results of flow cytometry showed that anaplastic cancer cell cycle was arrested to GO/G1
phase by metformin. Furthermore ,metformin also enhanced apoptosis of SW1736 cells in a dose-dependent manner. Compared with
the control group,addition of 20 mmol/L metformin for 48 h increased the percentage of apoptotic cells from 8.3% to 13.3% in
SW1736 cells. Conclusion: Metformin can inhibit proliferation and cell cycle progression and induce apoptosis of thyroid carcinoma
cell line. Therefore, it may be a potential therapeutic agent for the treatment of human anaplastic thyroid carcinoma.
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Figure 1 The effect of metformin on proliferation of SW1736(A) and primary thyrocytes(B)
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Figure 2 The effect of metformin on cell cycle of SW1736 cells
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Figure 3 The effect of metformin on apoptosis of SW1736 cells
PRTINN H =R ; Ot F D = ; ©fFF R 5 2 ik

UTILAAFR , R EDHE PR A R 3 S 25 3 T,
VR BB R 2R BT W5 A B R ] S i 4
flie: BRI FUIRIE BEIbEIE RS B AR Ay 4
IR LR A5 2 R A9 A LR KU, 78 2 TR PR A6
5 FFAR R BB HUAR RS 35 S R 24908 TR IR
TRARES B FEE AN s n] i 22 Rha A i
PR 4 A AU - OPR AR RO N ; i R &
IR 3 FE R R I i 53 5 @ HUE AT 5

KEEEY

THOBUNICR, 2 FROME PR R — 4k 1 IR R 24
Yy, v A O GESNR B R R
BRI B o I 2 S0 R 2 B A R R A 3
W HPUs e RS 2 57, Bowker 21—
TR R BT AfF 5 A R, FH = FSUIICRY 2 AU IR
35 KL R AR S AU 2R 8 IR TR IR IS e 5 236
ST, fr 2 B — IR ETREMOUERRE T T 1 300 44 filH
T UK S A R 25 7R T 9.6 AR IBE RIS



5 34 555 4. 0]
2014 4% 4 A

SR8 S A WA 24— HOBURIORT PR oA 23 fo i 240 O M 58 % 0 T )V

-445.

#4415 Bowker —ELHISETE , — UGS T Al RERFIIR
ﬁ%ﬁﬁ%ﬁﬂ‘]ﬁﬁﬁ%@ I HEA TR AR IE
AFARIMIFTE S B0 — Y SUNICAT LA o 6 435 L e o
ST EHE BRI (2 DS TR R RS R K
TS Z AR AR R LR S SR B

PRSI TSI S 225 s LR e 0 TS e ) A
R AT R B B o) FROIR iR AR Ak

Eéﬁiﬂ@ﬁﬂ@igiﬁ(ﬁf&hﬁﬂ,ﬁ i i) AN A

H A6 F 2 BRI e i) VR AL % =A< BH
Ty, 5 0 R B 45 v R LV E R 2 — e
JEIRT 34 DNA A RCRTHE (G1) . DNA &8 (S) |
DNA & 05 (G2) Fi s 2247 %4 (M), G1/S Fil
G2/M A2 AR N A BB B, AIMURE S
SEIRN S IR T, BIFSE A B B SUDE AT BEL
YA JEIA A GO/G1 A (S AL G2/M 3, (4
BB , NI AP T2 AW 45 SR
10 mmol/L — FIXUIAT fff SW1736 41 iy fHHF T GO/
G130, 40035 2 JE] SO, 0 0 o ) A A 498 5 3
Hn = P BUDCHE 5 % 20 mmol/L J5 Al WL 3 i 3 1
WA T RER . 5 Liu"H Wang!"" 435Il 75 =
[P L B AR s SR TR 2 2R — 3

AMFFEAAE ARSI — FESUNRT FEBR B A
TERETEAAT-AOVE R , ELBIFSE i R G — R U 8
T8 5 I MR PRI IR T T 2 O i kB
{215 H IR 2 550 mg — FOBUIK, B K 1 24
HeFEZIoM 1 918 ng/ml(Z) 0.012 mmol/L)" gk,
RSS2 58 AR 25 I R eS8 & B il TR R 2
o (HARSMRERAE TG T EL I R S X R
T O AR A 30 A — Y SUIICRT BE R A5 SRR il
BN 5 @S Hr RO B 27 v T 2R 3 B
JerRE 36 H T R e KT 3239 T B = TR PR G
ST

25 LTI ASHFST s UG AT 410 7] PR
FERREHE , HEAG IR Ao ; I mT R 20 i
JEERE e T, AR Rt — i HAE
HL , A BRI TR T SRR VR R A
(8% 3]

[1] Paes JE,Hua K,Nagy R,et al. The relationship between
body mass index and thyroid cancer pathology features
and outcomes:a clinicopathological cohort study [J]. J
Clin Endocrinol Metab,2010,95(9) :4244-4250

[2] Bowker SL,Majumdar SR, Veugelers P, et al. Increased
cancer-related mortality for patients with type 2 diabetes

who use sulfonylureas or insulin [J]. Diabetes Care,

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

2006,29(2):254-258

Eszlinger M, Holzapfel HP, Voigt C, et al. RGS 2 expres-
sion is regulated by TSH and inhibits TSH receptor sig-
naling[J]. Eur J Endocrinol,2004,151(3) :383-390
Tseng CH,Chong CK,Tai TY. Secular trend for mortality
from breast cancer and the association between diabetes
and breast cancer in Taiwan between 1995 and 2006[] ].
Diabetologia, 2009, 52(2) :240-246

Tseng CH. Diabetes and risk of bladder cancer:a study
using the National Health Insurance database in Taiwan
[J]. Diabetologia,2011,54(8):2009-2015

Tseng CH. Diabetes and risk of prostate cancer;a study
using the National Health Insurance [J]. Diabetes Care,
2011,34(3).616-621

Tseng CH. Diabetes and non-Hodgkin’s lymphoma: anal-
yses of prevalence and annual incidence in 2005 using
the National Health Insurance database in Taiwan [J].
Ann Oncol ,2012,23(1):153-158

Rezzonico J,Rezzonico M, Pusiol E, et al. Introducing the
thyroid gland as another victim of the insulin resistance
syndrome[J ]. Thyroid,2008,18(4):461-464
Aschebrook-Kilfoy B,Sabra MM, Brenner A,et al. Dia-
betes and thyroid cancer risk in the National Institutes of
Health-AARP Diet and Health Study[J]. Thyroid,2011,
21(9):957-963

Landman GW,Kleefstra N,van Hateren KJ,et al. Met-
formin associated with lower cancer mortality in type 2
diabetes: ZODIAC-16 [J]. Diabetes Care,2010,33 (2):
322-326

Rattan R,Ali Fehmi R,Munkarah A. Metformin:an emerg-
ing new therapeutic option for targeting cancer stem cells
and metastasis[J]. J Oncol ,2012,2012.928127

Libby G,Donnelly LA, ,Donnan PT, et al. New users of
metformin are at low risk of incident cancer:a cohort
study among people with type 2 diabetes [J]. Diabetes
Care,2009,32(9) :1620-1625

Tomic T,Botton T,Cerezo M,et al. Metformin inhibits
melanoma development through autophagy and apoptosis
mechanisms[J]. Cell Death Dis,2011,2:e199

Taubes G. Cancer prevention with a diabetes pill? [J].
Science,2012,335(6064 ) :29

Egan DF,Shackelford DB,Mihaylova MM, et al. Phospho-
rylation of ULK1 (hATG1) by AMP-activated protein ki-
nase connects energy sensing to mitophagy [J]. Science,
2011,331(6016) ;456-461

Liu B,Fan Z,Edgerton SM,et al. Metformin induces u-
nique biological and molecular responses in triple nega-

tive breast cancer cells [J]. Cell Cycle,2009,8 (13):
(THF 451 W)



55 34 B 4 )

B AR DN B H A IE L ] PI3SK/AKT

2014 4F 4 =SB IR 4R gtk MCF-7 \MDA-MB-231 1= -451-
[15] #& i, HHAF, X P SEERF T AR SGC- 1999,44(6) .491-497

[16]

[17]

(18]

[19]

[20]

7901 LA B NF-kB KILHIFEM [J]. matBERbR
A FRRIERRT, 2010,30(8) 1 10741078

Vivanco I,Sawyers CL. The phosphatidylinositol 3-kinase-
AKT pathway in human cancer [J]. Nat Rev Cancer,
2002,2(7):489-501

Chakraborty A,Koldobskiy MA,Bello T,et al. Inositol py-
rophosphates inhibit Akt signaling,therby regulating in-
sulin sensitivity and weight gain [J]. Cell,2010,143(6):
897-910

Grant S. Cotargeting survival signaling pathways in cancer
[J]. J Clin Invest,2008,118(9):3003

Shen Y,Wu XF,Tan NH,et al. Plant cyclopeptide RA-V
kills human breast cancer cells by inducing mitochondria-
mediated apoptosis through blocking PDK1 - AKT inter-
action[J]. Toxicol App Pharm,2013,267:95-103

Lemke LE,Paine-Murrieta GD,Taylor CW et al. Wort-
mannin inhibits the growth of mammary tumors despite
the existence of a novel wortmannin-insensitive phos-

phatidylinositol-3-kinase [J]. Cancer Chemoth Pharm,

[21]

[22]

[23]

[24]

[25]

Hu L, Zaloudek C,Mills G B, et al. In vivo and in vitro o-
varian carcinoma growth inhibition by a phosphatidylinos-
itol 3-kinase inhibitor (LY294002)[J]. Clin Cancer Res,
2000,6(3):880-886
Hu L,Hofmann J,Lu Y,et al. Inhibition of phosphatidyli-
nositol 3'-kinase increases efficacy of paclitaxel in in vit-
ro and in vivo ovarian cancer models [J]. Cancer Res,
2002,62(4).1087-1092
Kondapaka SB,Singh SS,Dasmahapatra GP,et al. Perifo-
sine,a novel alkylphospholipid,inhibits protein kinase B
activation[J ]. Mol Cancer Ther,2003,2(11):1093-1103
Crul M, Rosing H,De Klerk GJ,et al. Phase I and phar-
macological study of daily oral administration of perifos-
ine(D-21266)in patients with advanced solid tumours[]J].
Eur J Cancer,2002,38(12):1615-1621
sk, W, FHESC,AF. B PI3K-Akt-mTOR {%
5 AR AT BERRE (], P A4, 2006, 16
(12):1064-1070

(WeFmHE#] 2013-10-10

(L% 445 W)

[17]

(18]

2031-2040

Wang LW, Li ZS,Zou DW, et al.Metformin induces apop-
tosis of pancreatic cancer cells[J]. World J Gastroen-
terol ,2008,14(47).7192-7198

Frid A,Sterner GN, Londahl M, et al.Novel assay of met-
formin levels in patients with type 2 diabetes and varying

levels of renal function:clinical recommendations[J]. Di-

abetes Care,2010,33(6):1291-1293

[19]

[20]

Graefe-Mody EU,Padula S,Ring A,et al. Evaluation of
the potential for steady-state pharmacokinetic and phar-
macodynamic interactions between the DPP-4 inhibitor
linagliptin and metformin in healthy subjects [J]. Curr
Med Res Opin, 2009,25(8):1963-1972
Ashinuma H, Takiguchi Y, Kitazono S,et al. Antiprolifer-
ative action of metformin in human lung cancer cell lines
[J]. Oncol Rep,2012,28(1):8-14

(WFBEH] 2013-11-22



