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[(FZE] T ZHBUNCR 738 i /45 STAT3 (9 R A ] Sk SRR 1Y) EMT F1iE#%. 75k HUERIE 686LN 4t
AT ZH BUIMAR 3, Western blot &I - J — [ 4 55 46 (EMT) AH G 2K 14 ) 35 5 53 Transwell S5 5046 I —
FF RSB Sk S50 A8 200 R B B 17 ) 532 W 5 A 1o 7 8 A 10 Sk 20055 e 33 40 6 Ak R T Ko 1740 6 50 B e 2 1) 4 B ik
b KGN STAT3 25 (1 3635 5 A NS o PR 6 e STAT3 B9/ T4t RNA, 460 3k S350 i id EMT 15648 A i 858 1
686LN 45T 11-6 Zb ok # 45T — W XUMAL Bl ol 3 IR 23T 1L-6 A1 - FF XUIRAL B, KU STAT3 25 [ 1 EMT #H
KR AFRIE s LU R 3 Transwell SE8 RGN — FFSUNCNT 11-6 55 B9 40T A 052 0. 45 5 B, 45 — WOBUI Ak
B0 S SRR 9 EMT, 37 ELANMIT R A J1 0055 . STAT3 B2 10 A1 S 2R 1 78 20 6 R S M 14 S S50 300 92 40
MR ZRiA. Y% STAT3 siRNA i STAT3 Y3235 vl i) Sk S50 kg 1) EMT. — FOWUIRIM ] IL-6 -5y STAT3
BEBR AL AT T, i) TL-6 175514 EMT, [R] A — FF XU il TL-6 155 1 A M. S5 ud BH , — FFSUIRm i Sk 350
TRAREE EMT FANMTRS I ELBEIIH] 1L-6 /v 500 STAT3 BiHR Ak K T v , i 3k 250 56 b s o VB FH ML 7T
it 5 18 STAT3 HIBSAR b /K A4 %
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Metformin Inhibits the Metastasis of Head and Neck Cancer
by Regulating the Expression of STAT3

Wu Dandan, Pei Lili,Li Bingyan,Wu Xia
(Kangda College of Nanjing Medical University , Department of Basic Medicine, Lianyungang 222000, China)

Abstract: To study whether metformin can inhibit the epithelial-mesenchymal transition and migration of head and neck
cancer by regulating the expression of STAT3. Metformin was given on the head and neck cancer 686LN cell line and
Western blot was used to detect related protein of epithelial-mesenchymal transition (EMT). The effect of metformin on
head and neck cancer cell migration was determined by transwell assay. Western blot anlaysis was used to detect the
expression of STAT3 in a highly metastatic head and neck cancer cell line and a paired low metastatic cell line. STAT3
siRNA transfected in head and neck cancer to detect the effect of STAT3 on EMT. Western blot anlaysis was used to detect
the expression of STAT3 and EMT related protein in 686LN cells treated with IL-6 or metformin. The effect of metformin on
cell migration induced by IL-6 by transwell assay. The EMT and the cell migration ability were inhibited in 686LN cells
treated with metformin. The expressin of STAT3 phosphorylation and total protein in high level in the highly metastatic head
and neck cancer cell line. Transfection of STAT3 siRNA inhibited the expression of STAT3 could inhibit the EMT of head
and neck cancer. Metformin inhibited IL-6 mediated STAT3 phosphorylation and inhibits IL-6 induced EMT, while
metformin inhibited 11.-6 induced cell migration. The results showed that, metformin inhibited EMT and cell migration,and
can inhibit IL-6 mediated STAT3 phosphorylation in head and neck cancer,which inhibited the metastasis of head and neck
cancer may be related to the downregulation of the phosphorylation level of STAT3.
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OB — 2 U B b 249, 3 308 gk ol 2 ) 2 W M T8 R A, e A B 4 2 10 7 2
B APREAE B LR 17 20 20 $5 SBOR A P & H A . AR R ik PRI 58 A AT 2 R 7S, — X
WA BB S — Pl B 1) 22 (32 /) 25 ke STl Ry v gt . I SS9, — F SUDRRB A ] Her-2 BAPEZL
Fse AN M R ] A R DGR, R OBUIICRE A% 410 1 A 45 % 98 400 M ik SW480 #6451 5 e 451 4l
UESE T HOSUNCAT A AGS 15 40 50 2RSS, LIRWT ST SN , — HOSUIRAE RS 410 il i e 40 el ) 5 7%

5 T 55 SO A F (signal transducer and activator of transcription, STAT) 25 [ % & 1l LI g
M ZRE A 128 S B L £ 11 55 2R AN ML D - 2 (A 0TG ) — 2R . b STAT3 J& AR i
T I H WO Y STAT KGO, I E25 1 2 Fh M i B0 (5 5 0 B AN 15 5 5 i %, Jf T
DI e 5 7 RZE K B TG AE . STAT3 1 55 136 A0 028 52 35K —J ik R -1 1142 14 4% 3k PR 363,
FERE T L, 40 Mcl-1, Bel-2, Bel-x /£ 1% £ (survivin ) ' Fas'™ R T2 8 1 X 4% (@ 44 R 56 40 1) 5
(XIAP) '™ 30 A7 Se 2 g A= A7 B D, Q200 R 326 11 D1 D2 1 B1™ (mye! ™) 40 & 400 28 ry AR e el 4
) p21'°). FELMIE STAT3 A L MMPs (335" i G228 . IR YR ARIFSE STAT3 1E i
TR R TP AV FHAIL ], BT X5 STAT3 FEATHE 6] T FU ] RE N IR 16 Y7 i — AT 0& AL

25T 53 Rl F- 1 Snail/Slug ZE0% | Twist A ELAE R (SIPL) \[TGF-B Wnt/B—i% 88 1 ( B-catenin)
Notch %5538 P& S SO BLAR T , 2 SR e R 40 EMT (& A= 1. WF5E & 90, — FROBUNICRT A3 541 o
IL-6 4511 STAT3 45 Z R R Ak, 1k i 30 sl F i 4 e EMT A A2 R ) — Y UM o 91 4% STAT3 1)
il Sk SRR A e A% v AT DI AT A

ASCE SEATSE T BSOS Sk S5TER I EMT FIAR MRS 5200, HeG % LE 1 i e RS e M 1) S 258 i e
A AR FEC S FO RS R AR PR RO AR MOk | STAT3 B2 Ak M2 SR FUKF 3R IR T — I RUI: 75 38 i
P45 STAT3 50 Sk AR IR e RS . SRR RS O wT BEMIL ], D Bt A HE 1) v 7 7 e A A

1 ARG 4

1.1 ZIe#F
111 IR A

DMEM/F12 5570 H HyClone 23 7 50.25% [ £ g G4 U751 H 3 [F Gibeo 24 7 ; Transwell 21l
K38/ (8 wm fL42) A PVDF i ( Polyvinylidene Fluoride ) 1 H 3€ & Millipore 2 7] ; Lipofectamine TM 2000
4 F 35 Invitrogen 23 w5 Stat3 siRNA 57 W [ ¥ 35 35 i 25 $2 AR A PR 2 w5 — UK [ Beyotime
Biotechnology ; AT 41 1147 & — 6 (rHulL-6) 14 H 3& [E Bioworld 73 7] ; E-cadherin ( R868 ) pAb, N-cadherin
(W745) pAb, B-actin mAb FI GAPDH pAb HT{&¥1 H 3£ [E Bioworld /A F] ; Vimentin 5t 2 5L FEPLIAFI SNATL
R EPUARIE A T 3 [ Proteintech Group /A F] 5 p-STAT3 ( Tyr705) Fl STAT3 HLi& ¥ H T 3£ [H Cell
Signaling Technology /A ] ; HRP #ric i) —HT 3404 F 35 & R&D /A Al ; PageRulerTM Prestained Protein Ladder
% [ 3£ E Themo Scientific 2\ ).

HARARTEA UL IR B A AT 2l 201
1.1.2 X5 Be )

30% PN H T 8 IS R - TS TBE R 29 o, SUN MR TBERE 1 g, INZE/K M2 25 2 100 mL,4 CARAFEH.

1.5 mol/L Tris(pH 8.8) :45.43 g Tris-base 200 mL 4li7Ki%f# , H HC1 ¥ pH {E % 8.8, fJ5 B4 % 250 ml.

0.5 mol/L Tris(pH 6.8) :15.14 g Tris-base 200 mL Zli/K%f# , FH HCI & pH {HZE 6.8, FJm €& E 250 ml.

10% SDS:10 g SDS JinZlizK €45 % 100 mL, = A f7.

10% APS:0.05 g APS, A 500 wL XUZE/K A, 4 °CROGEELE 1 A,

6x FL K _EAEZZ /I ;30 mL 1 mol/L Tris(pH 6.8) ,6 mL -3k L, 12 ¢ SDS,0.025 g /R I, IMAH
1M 60 mL IF #5712, —20 CIRAT.

% U WA VAR % IS ¥ G-250 0.1 g,95% £ 50 L, 85% R 100 mL, 58 T/KEZRZE 1 000 mL,
IEAR 8.

1XPBST: PBS 1000 mL, /il 500 wL Tween-20,T&%].

5%BIRY .2 ¢ WEREWFY , N A 40 mL PBST {#4].
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1.2 XWHE
1.2.1 686LN #= 686LN-Mde 2m it 04 3 7

686LN,686LN-M4e HifififE 37 °C 5% (v/v) CO, AR R T , £ 10% G4 175 i DMEM/F12
B R R, AN 3% Rr A AR KRB A 80% ~90% ), T 0.25% RN ALAE AL, 45 3 d f&—1X.
1.2.2  JPJB o it 4% = i

% Transwell /NZE U6 A B HERAE 404 16 BB T LI DMEM/F12 £33 3L 5x10°4 % %/ T
24 FLAR Transwell 1% (BN 0.4 mL) , FEHAIA 0.6 mL 555533 3T3 U AY 4 F5 S 15 9735 (3T3 41l
il BE IR ) 80% ~90% I, PBS VU 2 I, A S5 - BT TESS A NI B 1 1) . AR 23595 24 h J5 , X
H/INE  PBS ¥ 3 Wk, A I /N A A AR, FH R B2 T A2 30 min, BT )5 0.1% 25 i 28 444 30 min, 7£
HBE T SIS T 28 i B RS T RS iy ( & AR TR RS I 4 ) 20 A
1.2.3  Western blot # M & & & ik

MR B EE % s W I 4 (3 MR EE |, SDS-PAGE H ik, fH 5 B 150 V, 54 (PVDF %) 3 h,
5%BNe AW 1.5 h,—$037 CFE 2 h, F 4 CVHER, KB P & 45 30U 8 A PBST Vv 3
PR 10 min, JGFIEE 40, FIRME 2 h. Z B F S50 5, PVDF ] PBST BE% 3 K, 5K 10 min.
ECL &AL . FARDy ik WSk
1.2.4 2 siRNA WAt 455 5236

BEYUHT— K SN RCR S, e B RORES R RO A i, BBl 7 Ak, LA 5x10° 320 2= /S FLAR H (R
THUERNGE R FREL) 24 h NIFAIIEAL A B 15 80% ~ 90% 4% Lipofectamine TM 2000 i3 BH - i 17 4%
Y. 6 h GBI, B A 10% M6 45 5 ) DMEM/F12 1535 L4k 2 1 55, L 48 h 5 $2 140 it iy i A
1, 2K FH Western blot [ 77 A 2 17K P22 4k
1.2.5 %it o

JI A 25 R R A GraphPad InStats Zeit#4#4 74811, PAE/NT 0.05 % A S22 L.
2 g5k
2.1 ZHXAHNE EMT FaZHAaiE

B G, TE 686LN MLk 25T — B XUMAL B 48 h, Western blot #:10l EMT #HCHs 45, 45 R Won , 5% IR
HAH HE , E-cadherin 223534 £ 1l N-cadherin . vimentin } I8 45 E-cadherin 3235 W) %% 5 A T snail 5070
(B 1A) S5 5848 — H BN i) EMT.

P TR 7 AT Transwell 5256 K5 686 LN 41 FF F/NE 1Y L= P, 2E/NE AMU N A S5 14015 5 5%
FRIEEEUIN T IR SRS R R R 5L 24 h R EE Qe B A T E A AIIE . 45 0

A B
Metformin/(10 mmol/L)

control metformin

E-cadherin

N-cadheri = v
cadherin R =
AT 8 u ‘
' w' A S, . L 1
vimentin [ cu. - bl S g1 W . A % L) s N
b Live e "q-o‘! w :t,_;-.@-‘ 4 P -

¢ e PR Lo PRARL S
PO R L PR K T O PR Y
PR LI R NS, e S

T s e
PSR 2
el £ 47 S
7o SR o

snail

GAPDH

- +

A.686LN LT 10 mmol/L #) —FF SUIKALEE 48 h, Western blot Kl EMT AHC 2 %5, B 4NN H B T oI 7 R 55, 7 LU
5x10°4 B EEEANT 24 FLAR Transwell 5 (AR 0.4 mL)  AMUTINA S 75 R 53 380 T BUN £ 14075 2 75 95 25,24 b J5 [
FE Y, BB AT = P4 H .

B 1 ZEXARME R - B MR (EMT) F 4T %

Fig.1 Metformin inhibits epithelial-mesenchymal transition( EMT ) and cell migration
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AT U 25 v 1 0 A o B BH S 080 (T 1B) |, s — B OBUIHD il 4 i 12 4%
2.2 STAT3 ASHBH ML TS MEAREPHRIES TRES SN EMEK

DMERFFE R W] STAT3 5 Z 0 g i 2 22 7 B AH G, o T WIHf STAT3 7E Sk 5050 i gg 12 28 e B vh i A
AT S B R ) 686 LN-M4e FIECXT (1) IG5 S R M 4 i bk 686LN HXJ L T STAT3 M85 H K3k
5. Western blot 25 % i 7~ , STAT3 7 i 54 B 45 ) 686LN-M4e Y2 A 1 0 5 TINEL B2 R vk 40 it Ak
686LN (A 2).

686 LN
686 LN M4e
686 LN

'. 686 LN M4e

E-cadherin n p-STAT3 (Tyr705)
N-cadherin .. STAT3 W

vimentin - A_—_ — B-actin W

686LN 4fiitd 1 686LN A FH T 10 em #3711 24 h, [ Western blot Kl &5 F1AH %3k
2 STAT3 ESHEB IR LI ME A T RES TREB IR ALK
Fig.2 Expression of STAT3 in head and neck cancer with high metastatic characteristics was higher than

that low metastatic characteristics cells

[ EE 7 v e B AR P A L R 686LIN-Mdie ( STAT3 [y 3R 3K ) FIIREL B4 45 1 4 ffi bk 686LN ( STAT3 L3R 1k)
HOREIN EMT AHCH8 A5, 455 W, 5 % B R ME Al i bk 6861.N-M4e ( STAT3 15 3% 3% ) E-cadherin ik ik,
N-cadherin . vimentin X snail 5315, M7EK S 255 1 40 o #Rk 686LN ( STAT3 k15 ) ] E-cadherin /53
ik, 1 N-cadherin  vimentin snail {RZ8ik (8] 2). X LG5 RLAEH F/KFIRUE T EMT Al g2 5028k T 3k 3
iR AR B A% . X5 2Z AT s — 2.

2.3 [FEHP STAT3 BIFREHDHI L IAEBAFEE AT EMT

R T 5T STAT3 L 0E EMT, AXSZI AN STAT3 B A KGN EMT AY52I. 15 J67E 6861N
Y BRI 5% Y STAT3 1) siRNA , Western blot £5 5 275 , STAT3 B IRFHAIK T 29 90% , E-cadherin A2 |
1M N-cadherin , vimentin 5 snail 508 /> (& 3). RSG5 R /RBHAT STAT3 A9 3% 32 68 1 il Sk 251358 i Jeg
i) EMT.

STAT3 siRNA
STAT3 siRNA

Q Q
Z Z

E-cadherin — - snail—

¥ N

N-cadherin GAPDH EEEE———

686LN 4liffI% 4% STAT3 siRNA #1 NC siRNA J& , FFIE % 3557 48 h, Western blot Krill#H 5 2E (4 %1k,
B 3 PBEHP STAT3 WA LIFEBAER EMT
Fig. 3 Transfection of STAT3 siRNA inhibited the expression of STAT3 could inhibit the EMT of head and neck cancer
2.4 ZHXARHDE] STAT3 HIBEERIL 70 IL-6 7+ F EMT FnZHAITER
STAT3 J& /1% 6(Interleukin-6,11-6) EZ M FiE(F 5501, £F 686LN ZHMubk 1457 1L-6 F1— H BUITAL
H]L 48 h, Western blot KA ICHE (4, 45 5 W , 5% BEATAH EL, 11-6 41 p-STAT3 (Tyr705) Fe ik m, — H UK
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IR IL-6+ — HUBUIRZH Z kR AT I A I (18] 4A) . S5 R4 75, —HBUIKIM ) STAT3 AYBERR LA IL-6
19 STAT3 [BERRIL. [IBHAEIN EMT 25 AHCF8 45 , 5% BERALAH He , TL-6 41 E-cadherin #3598/, — F XK
IR TL-6+ —HIBUIZH 35K DL 2 254K 1L-6 20 N-cadherin  vimentin F153 &5 , — H XUIRZH % 1848
WD -6+ F RUIRZH 23508070 5 1L-6 20 snail FIA1G 5T, — FH XU 3R 0870 | IL-6+ — FF XUIRZH 3k A W
WAL 4A) . UL ESSRER , HOBUNGE 3 4% STAT3 i Sk 25K ifgd 1Y) EMT.

e, TR 5 4T Transwell SE56 K 686N 4iME 2 BIFH T/Nas i _E 2 9, SMIINA 14155 S 15 5%
eI T B RUIREAN T IL-6 A9 4 F 5 S B 95 4L 24 h )5 B8 e (0, BB M2 o0 AR %5 i) 40 i 5k
H, &5 R, 5% A H, TL-6 4140 A% 5 38 m, — H XSUIRAL 4 gk 5 osb |, TL-6+ — H U4 40 A 54
WD (4B . g5 RARR , U HBUICHI ] 1L-6 /5 1) 40 i T 7%

A B

Metformin (10 mmol/L) = = +
IL-6 (50 ng/mL)

- + + -
E-cadherin M. S— --
N-cadherin i M — -

vimeniin - G —

o -

STAT3 W S — —

A.686LN ZfI4 T 50 ng/L [ TL-6 F1 — F ATALHE 48 h, Western blot KA I 17K B. MM E & T JC M i B 923, I LA 5% 1074
RN T 24 FLAR L= (AUl 0.4 mL) MU G A7 532 B l0n 7 ZHOBUIRES 1 1L-6 14 50 55557 56,24 h 5 e @,
B AR E AR B AN H .

4 ZEAXANHNS] STAT3 HIREERLF1 IL-6 /v 5 EMT FI4HAEE
Fig. 4 Metformin inhibited EMT and cell migration,and can inhibit IL-6 mediated STAT3 phosphorylation in head and neck cancer

3 e

IAERHESY & B, EMT W] LU i 22 Rl ik 42 2 5 e i kA= Ak R A 0F Jik g 20 it 7 32 75 L 1R
ZEU S HH R H UL R , o 959% DL E O SRIR A0 M. 2 BURFE RIS I TR MR- A b
7%, DRI 5 B S A S SR I 3 3% v SR E T A5 21 RO E FRAIL, 2 W RG 7 3 A R AR A,

SR — Rl PR b3zl A SN s 254 , HA B /N, nT RN A e i, T 2 7Y
BEPRIR BRI S RO ST U R BN, — B OSUDIRE 0 ) 22 ol ik B A EMIT R, BT 52 o e 7 3
Feaie . DR, AR I B SOG4 0 il P 5 A B4 A PRI AR mT Sk Brbde 6403 97 B i ) i, LA 0
B IS B ORI AR R AN A, ASAIFFE B e B T — F SUIRAE i Sk 3505 g i EMT 42 5%

STAT3 5530 % UG AR A T s R PR ARPR B8 AT 1, 2 5 P ot A8 A A L Bz ) SO £ R 4 P 7
JOT B S 2 AR AR R 2R RS s A rh R R B . ST R I, STAT3 7 = 55 A R 19 6861LN-
Mée H ek 320 TARGE R R ME 40 o bk 686LN, I H. 2 BFHAM STAT3 f 2 ik 30 1 Sk 251348 i 23 110
EMT. STAT3 /& IL-6 T2 1 N IE(55 0+, iF58 K 80, — H XUICHI 6] STAT3 @52 LA IL-6 /%) EMT
AT . PR — B OSUNGE 48 1L-6 F 94 STAT3 By 3eik , W01 1Tk 5 i il 56 7%, SR —
FOSUIRII] TL-6 FABILT v AS B, 5 20— 2%
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[1] BAUR D M,KLOTSCHE J,HAMNVIK O P,et al. Type 2 diabetes mellitus and medications for type 2 diabetes mellitus are
— 111 —



PSR 4R (AR R 55 42 5 1 (2019 4F)

associated with risk for and mortality from cancer in a German primary care cohort[ J]. Metabolism : clinical and experimental ,
2011,60(10) :1363-1371.

CHEN T W,LIANG Y N,FENG D, et al. Metformin inhibits proliferation and promotes apoptosis of HER2 positive breast
cancer cells by downregulating HSP90[ J]. Journal of BUON : official journal of the Balkan Union of Oncology,2013,18(1) :
51-56.

AW GERIR. B RUNON 45 i A0 M A R R R T it s [ 0] b BE AR AR, 2012,41(2) 1 51-56.
FEHT B, RO o, 2. HRUION AGS B R AN A AR I AR R I IR T [ T]. AR A AR, 2010, 18 (19) -
1974-1978.

SIVEEN K S,SIKKA S,SURANA R, et al. Targeting the STAT3 signaling pathway in cancer:role of synthetic and natural
inhibitors[ J]. Biochimica et biophysica acta,2014,1845(2) :136—154.

ZHANG X,ZHANG J,WEI H,et al. STAT3-decoy oligodeoxynucleotide inhibits the growth of human lung cancer via down-
regulating its target genes[ J]. Oncology reports,2007,17(6) ; 1377-1382.

DARNELL J E. STATs and gene regulation[ J]. Science,1997,277(5332) :1630-1635.

WANG X H,LIU B R,QU B, et al. Silencing STAT3 may inhibit cell growth through regulating signaling pathway , telomerase ,
cell cycle,apoptosis and angiogenesis in hepatocellular carcinoma: potential uses for gene therapy[ J]. Neoplasma,2011,58(2) :
158-171.

BOLLRATH J,PHESSE T J,VON BURSTIN V A et al. gp130-mediated Stat3 activation in enterocytes regulates cell survival
and cell-cycle progression during colitis-associated tumorigenesis[ J]. Cancer cell,2009,15(2) :91-102.

KIUCHI N,NAKAJIMA K,ICHIBA M,et al. STAT3 is required for the gp130-mediated full activation of the c-myc gene[ J].
Journal of experimental medicine,1999,189( 1) :63-73.

ASGEIRSSON K S,0LAFSDOTTIR K,JONASSON J G,et al. The effects of IL-6 on cell adhesion and e-cadherin expression
in breast cancer[ J]. Cytokine,1998,10(9) :720-728.

W tEte X0, FEF. bR ] S A A A S o AR AR R e R i SC R [J]. AR BR 223K ,2011,91(8) :572-574.
ZHAO Z,CHENG X,WANG Y, et al. Metformin inhibits the IL-6-induced epithelial-mesenchymal transition and lung adeno-
carcinoma growth and metastasis[ J ]. PloS one,2014,9(4) :e95884.

KASTRITIS E,CHARIDIMOU A,VARKARIS A, et al. Targeted therapies in multiple myelomal[ J]. Targeted oncology,2009,
4(1):23-36.

WU D,CHENG J,SUN G, et al. p70S6K promotes IL.-6-induced epithelial-mesenchymal transition and metastasis of head and
neck squamous cell carcinomal J]. Oncotarget,2016,7(24) :36539-36550.

IWATSUKI M, MIMORI K, YOKOBORI T, et al. Epithelial-mesenchymal transition in cancer development and its clinical
significance[ J ]. Cancer science,2010,101(2) :293-299.

] BAILEY C J,TURNER R C. Metformin[ J]. The New England journal of medicine,1996,334(9) :574-579.

SIKKA A,KAUR M,AGARWAL C, et al. Metformin suppresses growth of human head and neck squamous cell carcinoma via
global inhibition of protein translation[ J]. Cell cycle,2012,11(7) :1374-1382.

— 112 —



