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[ Abstract)
ry proteins and plays multiple effects via cell factor receptor/Janus kinase (JAK) /STAT signal. STAT3 is ex-

Signal transducers and activators of transcription( STAT)3 is a kind of oncogene regulato-

pressed in normal and tumor tissue of thyroid. Studies showed that STAT3 was highly expressed in thyroid
carcinoma than benign tumor and normal tissue. STAT3 is closely associated with tumor infiltration, metasta-
sis and lymph node metastases in thyroid carcinoma. STAT3 plays important roles in the pathogenesis of thy-
roid carcinoma. Also studies found that STAT3 protein inhibitors could inhibit the growth of tumor cells, pro-

moted cell apoptosis, and reduced tumor cell invasion and migration. Therefore, STAT3 may become a po-

tential therapeutic target of thyroid carcinoma.
[ Key words]

Metastasis

PR P J2 o 5 DL 1) VA 3 W S P o g, JHE R
FRAERPRTEHE N GG, R R e TR
A ARG A 3R v A (A = B E A, [R]F
22 HABZE R g — A, TR IR 88 79 B0 23 T PIL
i 48 22 LT AL AR VO N T TR L 3 Y
FH A B A% K T« B R WNT/ B 7 36 8 108 5. I
Hh 22 4 )5 T AL B 11 I RN B A T LI 3 e/ AR
PG B A 5 HOIR R 1 & A R R UTIR &R,
2R MR R A B LA . AR AT AF Ok
Janus 4 {if (JAK) /{5 %5 5% 5 BB S 300E 1
(STAT) -3 A2 7 H AR Wt 9 22 s ML v 18V Bk
SZ B A

DOI;10. 3760/ cma. j. issn. 1673-4157.2017.05.014

YEH B0 : 210028 T 5t Hb B2 25 K2 B rp ot B 45 G B2 B N 43
ARG B X

WAEVEH  X#, Email ; liuchao@ nfmen. com

Signal transducers and activators of transcription-3 ; Thyroid carcinoma; Proliferation;

1 STAT FS#5i&’E

JAK-STAT {5538 [ 2 35 47> & B0 (%) H 240 Jfa 1A
TFRIBME 55 2 %, 2 5 MR35 5 41 0
T- DA KA i S 2 EE ARl R . S5 HAD
155 0 PEAH LU, U5 53 B A0 5% S ad R AR T 2,
FEEH 3 AR, BRIV 2 R AR OC A2 4 JAK
FISTAT,

— SO i TS5 0 R T 32 AR A A O O
JAK/STATI AR, LI SN T2 K5 S5 55
STAT3 221 it [F 32 14/ JAK/STAT{E 5l — > e it
RN, W) B ISTAT3 0] 15 T Z 45 5%, &
Wik & BRSTAT3 2 [ AU A 2545 (1 A O 3k R
BT R . STAT3 ik F LA 4T, AL
P —2 S 5 Rk N H 3R Rk, i H S S
YU BT oAk T, LR GER A AE  ix R
BT 200 0 P R 055 R Y Ak B BRI



+ 346 - [ P Yo R 2 7 2017 4E 9 A5 37 %55 5 ] Int J Endocrinol Metab, September 2017, Vol. 37 ,No. 5

W RS BTG 19 STAT3 B 1% i 41 i & AR %A | [A]
ISTAT3 B4 Ry — P B0 B JH 78 JH A
S i A B 2LRRE L B L O B e
BB I DA S HOIR B S A 2 rh i FERGA
2 STAT3 5RIRERE

STAT3 R FIEH HRARE . 5 HRIR A9 A4
Lt , STAT3 T Z2 RIRTEAT I, H 3k 25 57 3Rk A 38 X
HATIE ARG o 76 [ HAR R g v, STAT3 )
FEK R HIRPEIRAAR A, STAT3 1 2835 A FR T F bR
R UE LA AL, 2 55 HIR BR U8 V60 20 B AR 4 | 1 B Y I
T AR AR AR R SR B R R v 4 e, e
g i3 STAT3 P W 2 {1k hy p-STAT3 (Tyr705) , AT}
R Y2 R . STAT3REAE 1G5 L PR 7 S v 1
I 5 40 1 48 B RS AN G R T e Ab,
p-STAT3 ( Tyr705 ) 54818 (4 Bel-2 i) ik K -
IR 5, STAT3 X R % 108 760 200 if 1) 38 58 B A o %2
VEFR™ o (AR B A S, 76 A [ 26 8 1 AR R 06
H R SR A FE R R e 2 v T S T 38 AN [+ 2 1K 7K
[ISTAT3 . At , STAT3 G Ak EL 4 A kS IR A e
ffa i R 2
3 STAT3 5RKIRE
3.1 STAT fEHURMREE h3Rik  WFSYERIA, STAT3
I BUE S IR IR 4 S G AL 2 — o BFSE
s, STAT3/E HUR BRI A 40 2 5 258, 78 IR AR
KPR op 2 AR, 5 R AR ek, 5
WSS 5L RS A O, TR R DX 43 I R S A ) i 7
JEHITERR . N AFSE & BL, STAT3 FISTATS 78 43
AL A FFUIR B8 ( DTC) 2120 H (1) PR 35 1 T IR
JIR IR FIE B IR IR 4L, Rk R 5 DTC i
Iy ISR &, STAT3 FISTATS 78 HR AR 71 Sk AR 9
(PTC) i 35 22 1Y b ARG T FHDR % 108 Y60 bR 4 9
STAT3FISTATS £ DTC 4141 3Rk 353510 54. 8%
F166.7% , B 7 FpS3 3L %(30.9% ) , H 435
5p53 1 FRIEFE IE ARG, 5 3L p21 () ik %
EMAHC, FIINA, STAT3HISTATS 2 5 DTC 4
PO S8 F 38 R 0] g 5 pS3 FL R W 28 48 I
FEKIp2 19 6 A G FR AT DL, STAT3 FISTATS 36
IR AR DTC KA KB IEE 2 —

FAN FTE K IRLI5T % 1) PTC 95 5 1 , p-STAT3
(Tyr705 ) 15 i Jeg 30 P 78 3 AR G 6 9 FLAIE 52
STAT3 )3 1L RE A AIE HF A 43 fk FF BRI s 200 B 1 A7 0
FSEAE " . i — R HF 5 £ W, 78 PIC
STAT3 (#3501, 3% 5 1 J8] [l 1E & FHOIR

A, Sk 4
BRI,
3.2 STAT3 5HUIR B 09 & mALE BRETIA N,
STAT3 Z: 5 g i A ML, 5 02 2 200 i 1ok 88 34 5
P20 ML T R AR S A DG, 2o B R R
P B2 40 i 04 45 4T = — , STAT3 3% 4k, 15 200 Jifd S5 % it
FEA VA . STAT3 FBLii o i 3 L i 7= 41 ol 3
PRL, 400V 200 0 1, DA T A8 2 200 B ol B A7 0, 5 A e
AR . AN, R D | I R e 5 T
STAT3 & 40 i % 4k, B 7E 1999 4E, Jacqueline
SEUSURF Y B AR S, fE AT BRI T,
STAT3 Rk IG N, /NRAMAZIE B B 7w, H 4
SR, A AR D K e-Mye i 3R 38 K F- T
1, 2 STAT3 ELA fiE i 40 M &% Ak B4 T, DA TiT 33K
Jibdd 7= A

STAT3 & 122 5 WK IR &% M ALH], B RA
HELITFA S (1) fE2K RET/PTC ] 5 5 STAT3
g Tyr705 WfR AL’ . RET/PTC 4 511 40 5% 1k,
JE A VA LA P9 R AR R L A R B & DL AR
210 0 1) 286 B 0 -1 35, I HESTAT3 W% 1k, T 7
RS FR IR EE A0 AR ARO | A 75 55 1% 4 1% 18 iy
HY¥TE , RET/PTC ] D) B %4 7F STAT3 (1) Tyr705
FRAL, W T H B 58 DY B A STAT3 i 1k i mf
Rtk (2)BR T Tyr7O5(BERR 1L A1 , 76 HUR IR BERE I
Y Z i, i AR K R T A2 AR -2 93 A T LA 3o 20
JiaJE & A A8 PR SR 5 (CDKS) I AE i 5
STAT3 ) Ser727 W i AL, B2, 76 1tk & 14 F,
Tyr705 %A % F) 50 , Ser727 Al i #E CDKS 4 T i 40
[ 5 , F WA STAT3 7E CDKS {5 538 i & 4% 1
YEHT. (3) fEARFII 1L B-Raf V0O Emk 5875 it IR
JsE v, STAT3 (4 3% b 7 75 2 3 5 1 40 A 266/
gpl30/JAK B 73 MG 5 i AN F 1. (4) 5%
KRB, 58 78 11 p53 BE 5 52 M oK 43 4k 7Y H IR IR 98
KAT-18 M I STAT3 )2 i S HA S B0 Ho 20 M o -1
MY (5) 18 PTC Hr, — 77 T % 2R I8 I ] 30
STAT3 38 ¥ , 73— J7 Il , STAT3 (1) 3% Ak 7 A fig &8 43 14
DR T 32 A i S R R 0 B PR e
3.3 STAT3 FEHUARBR I i2ia M {E  Couto
2200 5 0 AR ST e (1 IR R 8 fr 165 PR B
SR K- STAT3 A OCHR , STAT3 H il Jge 5 R A A=
K 74568 -7 W0 5% 5%, I 0T AR b Jeg 41 iE 1) B
il

I B — I AF 5T FE W, AZD1480 ( JAK1/2 41

M RRIEARSE, I HA5 R ) e A



Ry o ARG 2017 4E 9 H 45 37 45 5 1)

Int J Endocrinol Metab, September 2017, Vol. 37,No. 5 - 347 -

7)) 38 i JAK/ STAT3 {5 530 4%, 41 1 FF AR R B
S e 96 4 B Y A KN 95 40 kB, ff ] STAT3
siRNA JZ STAT3 75 143011 3] GRIM19 5+ F R B o 434k
FE A MARSWSTO HEAT 0, & B 2 BB 0 B I8 1) il
i ge A L A, SO LR T, S S o
MR R ZBATERS, L 0P98I, STAT3 0] fig &
ARV AE (IR TS

25 Lk, STATIE 5/ S i A2 A HR AR e i)
kA R e BA RN AR BN AR
%= ATBR TG B — 20 48 7 EAE FFOR R ek 3 o 348 4
FIVER . X FSTATHARSE , AL BENS A B HF R AR
e (4 TE ML 1 ELXE B R R R i6 97 259
IRt B E 2R

2 % x #

[1] Petrulea MS, Plantinga TS, Smit JW, et al. PI3K/Akt/mTOR:
a promising therapeutic target for non-medullary thyroid carcino-
ma[ J ]. Cancer Treat Rev,2015,41 (8):707-713. DOI: 10.
1016/j. ctrv. 2015. 06. 005.

[2] Viglietto G, Amodio N, Malanga D,et al. Contribution of PKB/
AKT signaling to thyroid cancer [ J]. Front Biosci ( Landmark
Ed),2011,16.1461-1487.

[3] Onishi K, Zandstra PW. LIF signaling in stem cells and develop-
ment[ J |. Development, 2015, 142 (13) :2230-2236. DOI.: 10.
1242/ dev. 117598.

[4] Rose-John S. IL-6 trans-signaling via the soluble IL-6 receptor:
importance for the pro-inflammatory activities of 1L-6[ J]. Int J
Biol Sci,2012,8(9) :1237-1247. DOI:10.7150/ijbs. 4989.

[5] Resemann HK, Watson CJ, Lloyd-Lewis B. The Stat3 paradox:
a killer and an oncogene [ J]. Mol Cell Endocrinol, 2014 ,382
(1):603-611. DOI:10.1016/j. mce.2013.06.029.

[6] Albi E, Curcio F, Spelat R, et al. The thyroid lobes: the differ-
ent twins [ J ]. Arch Biochem Biophys,2012,518 (1) ;16-22.
DOI:10. 1016/j. abb. 2011. 12.001.

[7] Staab J, Barth PJ, Meyer T. Cell-type-specific expression of STAT
transcription factors in tissue samples from patients with lympho-
cytic thyroiditis[ J ]. Endocr Pathol ,2012,23 (3) :141-150. DOI.;
10. 1007/512022-012-9204-0.

[8] Ardito G, Revelli L, Boninsegna A, et al. Immunohistochemical
evaluation of inflammatory and proliferative markers in adjacent
normal thyroid tissue in patients undergoing total thyroidectomy:
results of a preliminary study[ J].J Exp Clin Cancer Res,2010,
29.77. DOI:10.1186/1756-9966-29-77.

[9] Cao W, LiuY, Zhang R, et al. Homoharringtonine induces ap-
optosis and inhibits STAT3 via IL-6/JAK1/STAT3 signal pathway
in Gefitinib-resistant lung cancer cells[ J]. Sci Rep, 2015, 5

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

8477. DOI:10. 1038/srep08477.
ZE, BRI, sRAZE, 45, STAT3 I STATS 7843 4L 5 Ak
BRI LU ) R E R LT ] AR i (B D
2010, 36(4) :708-712.
Kim WG, Choi HJ, Kim WB, et al. Basal STAT3 activities are
negatively correlated with tumor size in papillary thyroid carcino-
mas[ J].J Endocrinol Invest,2012,35(4) :413-418. DOI; 10.
3275/7907.
Yan LI, Li LI, Li Q, et al. Expression of signal transducer and
activator of transcription 3 and its phosphorylated form is signifi-
cantly upregulated in patients with papillary thyroid cancer[ J].
Exp Ther Med,2015,9 (6):2195-2201. DOI: 10. 3892/ etm.
2015.2409.
Zhang J, Gill A, Atmore B, et al. Upregulation of the signal
transducers and activators of transcription 3 (STAT3) pathway in
lymphatic metastases of papillary thyroid cancer[ J]. Int J Clin
Exp Pathol 2011 ,4(4) :356-362.
Dong W, Cui J, Tian X, et al. Aberrant sonic hedgehog signaling
pathway and STAT3 activation in papillary thyroid cancer[ J]. Int
J Clin Exp Med ,2014,7(7) :1786-1793.
Jacqueline FB, Melissa H, Wrzesczynska B, et al. STAT3 as an
oncogene[ J]. Cell, 1999, 98(8) : 295-303.
Kim YR, Byun HS, Won M, et al. Modulatory role of phospho-
lipase D in the activation of signal transducer andactivator of tran-
scription (STAT)-3 by thyroid oncogenic kinase RET/PTC[ J].
BMC Cancer, 2008 ,8:144. DOI.10. 1186/1471-2407-8-144.
Lin H, Chen MC, Chiu CY et al. Cdk5 regulates STAT3 activa-
tion and cell proliferation in medullary thyroid carcinoma cells
[J].] Biol Chem,2007,282(5):2776-2784. DOI:10. 1074/
jbe. M607234200.
Kim TH, Lee SY, Rho JH, et al. Mutant p5S3 (GI99V) gains
antiapoptotic function through signal transducer and activator of
transcription 3 in anaplastic thyroid cancer cells[ J]. Mol Cancer
Res,2009,7(10) :1645-1654. DOI:10. 1158/1541-7786. MCR-09-0117.
Masago K, Asato R, Fujita S,et al. Epidermal growth factor re-
ceplor gene mutations in papillary thyroid carcinomal[ J]. Int J
Cancer,2009,124(11) :2744-2749. DOI.10. 1002/ijc. 24250.
Couto JP, Daly L, Almeida A, et al. STAT3 negatively regulates
thyroid tumorigenesis[ J]. Proc Natl Acad Sci U S A,2012,109
(35) :E2361-E2370. DOI:10. 1073/ pnas. 1201232109.
Couto JP, Almeida A, Daly L, et al. AZD1480 blocks growth
and tumorigenesis of RET- activated thyroid cancer cell lines[ J].
PLoS One,2012,7 (10) :e46869. DOI:10. 1371/journal. pone.
0046869.
Wang GM, Ren ZX, Wang PS, et al. Plasmid-based Stat3-spe-
cific siRNA and GRIM-19 inhibit the growth of thyroid cancer
cells in vitro and in vivo[ J]. Oncol Rep,2014,32(2) :573-580.
DOI:10.3892/0r.2014.3233.

Wk H 1#1.2016-09-10)



