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ABSTRACT: Tumor markers of thyroid cancer are bioactive substance by thyroid cancer tissue and cell abnormal expression. In re-

cent years, tumor marker has been a highly active area in basic research and clinical investigation of oncology. These tumor markers in

thyroid cancer not only closely relate to the genesis, development and metastasis, but also play a part in diagnosis and treatment. With the

deepening of the study, these tumor markers in clinical practice has shown broad prospects. In this paper we review recent empirical stud-

ies of tumor markers that is closely related to thyroid cancer, including the Galectin-3, CK-19, VEGF, telomerase and telomerase reverse

transcriptase, MMPs, calcitonin, E-cadherin, Tg, TSHR mRNA.
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1.0 %6~ 1.5 %61 SR e R BLH: o Jooh FRAR AR , 1 — Bt
CENESE T FPERNARIE TS I S A D0, B S ki o AR R
e PR 2 R P A% 3R AR AR B % 0 40 L 2 3 S (fine needlle
aspiration biopsy, FNAB) A% Jj ik £33 VP4, £ & R S5 L v 2
et PR 12 W FRORS B P8 L 032 T AT A 657 1B 47 5 301
ST IEAE TR U9 DA (1 3 2, Rk, 5 4R0m] BA Bl i
PRAZ Wi T0EI S8 97 AR S IR AR S ARAT e 22 . B K
A R T R B R b S RO STt FE St F

1 FFREEHE 2 3 (Galectin-3)

Galectin-3, fij % Gal-3, 2t R XM M AL 5B -
PFUBEFA A SRR ), B R AR T A, IR T AE AR
TN A% A0 T S A Ak . Gal-3 nl it 5 R L AR 1) s
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TP AR A SR U 1 S SO B g U T DL AR AR R ) A
Mo BEFE AL AR, I AN N 40 RN 40 g 5 5 8] 1) AH HLAE
JUAT mRNA i 44 (1 B 2 ok 45 AR ] . 1995 4F XuPAg
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1. Oestreicher-Kedem P4545 ! Gal-3 75 FUIR AR B B AR oh
[35k 22 5 BAT 3 . Weinberger 2594 Gal-3 7£ PTC ., FH
IRAFIEWDIRE  (follicular thyroid carcinoma , FTC) i34 E &
K, 7E FUIR IR 6 AF J5 (medullary thyroid carcinoma, MTO) | FJR
i K 43 4k J& (anaplastic thyroid carcinoma, ATC) 1 3 ik 45 §5 5§,
AN, TAEXS JRI R ORI A T h A0k . Murphy 2554
18 Gal-3 7 PTC 40 fuff ot rhig ks, H 298040, e
FTC 4 s b £ 2 Rkl ik, Saggiorato ZEOH] iy 41 404k 24 4y
WY 5 AT T SN B R EVELIR R T Gal-3 RIK RIS, 4
RBIRITA FRbRAS Gal-3 3524 BHIVE, T e x0T 1) FNAB f5 A<
T 16/17 B, AT ERAFE5 18 : Gal-3 & R FTIZ Wi fi/INEE
PEIEIHLIRAES 1) —F T SEURR &) B v A B 25 o Vs A P YR
P Gal-3 W] SR H {8 547 1f) i A EU0 22 kit ATl e, —
BT A T A R e 8 s AN RURR PR AR 19 U732, JF HL Gal-3 7R IE
5 FARNRA R 8 N R h AR TE BUIR RIS, T 7 IR A o
FRARIE I A5 R KZ e A TE], DN Gal-3 /] HI Sk B A
SRR AR A2 W7 R A5 20 U073 B 2 112 W A%

2 AHEfMAEA 19(CK-19)

AN AR AR T R ARIR, ORI TR LR,
TV IR B AN 0 5 1 A PR BN A0 5 b S 2k
Gr2—o P CK-19 02— AR M A, 1R T IR AR
FAL bR S S W G A L R SR SRR AN, el e B B R A
J, 2T LA e AR 5 A A SN, B CK-19 RaB 3 .
IEAER, CK-19 1 FURBRAIRHIE T KT B2 . 24k
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WFFTUE SE CK-19 2 [X 43 PTC A AR A R 905 A48 1) A5 b
W, RIFHETINA CK-19 FAVEZAR AN B I8 1R R e 1k e
1, ARORE T3 S R AR R S R I 2 R A . T
CK-19 78 FRARME R A8 b2 LR kMg BH PRk, DRl
CK-19 §9PHPER BB R PE, 1 CK-19 yRig sgBH A B T
PTC [z, CK-19 7E—2% R PEE 58 P FUR IR 45 1t ==
I, JIT LA BRI Ay DR T P Jrv e s i 0 e AN o, 4R
DRI LT FROIR I 40 0 v 0 1) v FEEBBURR P, B R A e b i
DSt FER Bt ()12 T FH A AR K

3 M W &4 KR (vascular endothelial growth
factor, VEGF)

LS TR A Jl s SR A B RS IR R IR IR 4 L e 2y
WAIILAE AR FSG DRI T, 15 T Igd P 08 % o BB TR Jsof 2 10 4, G v,
N KT (VEGR)R A E %2, VEGF - B ifiL 2 38 57 P K]
-, BELASS o uh iR 77 SRR R F T I A8 P B2 4 L, A R A 4 2
53 1L AR i, A4S P9 RAAR AT A P B2 0 O 398 0 P i 2 3 R
# . VEGF-C MRtk [ AR sk, chihsg 40 i o3, et 552
M ( FIYVEGFR-3) 45 75 171 3 50k T8 A B2 41 M 384 5, 375 bk 12
EHE, TR IR R L A i R R — e R . [RZRA
FROR MR o VEGF . VEGF-C £ IA & A [H] : VEGF 71 PTC [
PR IEAL T FTC f& MTC Fl ATC, VEGF-C 7& PTC 1 Bk 5%
L85 F FTC Je MTC Fil ATC., VEGF (1) 3125 b g 6k A 1 13
e ST i, VEGE-C M, 1X ] fig 5 8y 2 & 2B 1
T8, TR 2 R AE M RiE R #4 C . VEGF,VEGF-C
PR E FUARBIE 0 E 00 BUAT G &R 10 5 H U vl e AT — €
KZR, VEGE-C Fl 4 #OoRI12 22 % V1A O, Ihi#d X 38 VEGF-C
TR W =, IR AR IR AENOIE 5L T VEGF-C fll VEGF-D 71
DTC UL il ik o 3, A4 VEGF-C fil VEGF-D &
PTC [1ibk S5 567 s BEAHOG,  mIAE Dy PTC Wk 255 #% 11 Tl
T WA Szt os, VEGF-D 78 BRI i 2k il T
SRR, I 5 FURINE Ik D45 575 X R &), Rl & 4
BN NS s A
4 i it R S A ISR A S

Ui R 2 — PP RELL H B RNA Y BIRR, A S A s R g
PR B A B P SR SRl o B PRI 308 5 40 i 1) e PR 48
BEYIAADE . Guerra a3 I & FR I ENAB FEAS i b G 1005
PERPPAL HAZ WO 8, 33 R i HH D2 W PR o R R e
B Trulsson 5N —FgrillE i - siphid 3592, %) 78
181 FER B A A BEAT sty bor G PR 00 52, 465 5 4 80 %(4/5) ) FTC
Fi1 62 %o(8/13)1) PTC H i g Jig 7% 12 Ay BH e, 17 (R 428 FFODR g A%
eSS P4 A B 150 B SR G FRODR R A 1) 2 0 12 W
R RN SRR AN TR AR T R s Rk, i
50 IR IR MR AL AR DA G

Uit 0% Jif 1% %% 5% i (human telomerase reverse transcriptase,
hTERT) 2 ity R 1 14 46 A4 350 53 A U1 S A T 4 11 o 2 i Ao Il
FOGHEA o AR Z BORHR I hTERT AH G AT H A0 2 FOIR
5 HE ) S TR 3% o Tto S5 0IRY: P Hf g A4 2 M 000 FRCER R ek g 11
hTERT #%i&, AU NE FR B i hTERT ik W 25 7 i
Kammori S H ] JU 7 24438 vE R hTERT 354 77 DL SR 48

S FEOPR R DB M P AR 1) RO, DL K hTERT U Iz & T
S VS E € . Wang Z50NE B 5E hTERT 8 FEE BT 4%
AR ARAE TR IR RE P (K RIA A3 Y, AHXE T hTERT f93% P # 44
RIE , FLEFEVEBTREAR A T PR AR R R 45790 1) 0 A
o AR, I ARTT hTERT £ FR A i A2 1L A v (4
BT T B AU TAR R R T 45 Rt d s, hTERT W] ff:
S50 ORI BB E IR I S b 2

5 L)% 4 & 4 M1 ( matrix metalloproteinases, MMPs)

MMPs & t 2 P 2 i B 20 R M i R K e, 25 45
S AL S PR RN TR | ORE SN SR B R A5 o AR LA T
JRAIAS LG L 53 by T2 TAD e D I 285 L W AR IS R I - it
FYE BB RS AL T B 1y, ILh B R R
filg 2 (MMP-2) 1L i 4> & a2 (1 9 (MMP-9) 45 24 BH fic il , 45 %
N T e 284k S-P VAR I PTC 2040 MMP-2 f 635 F
M3 FERTSE, WA MIMIP-2 55 JIgi i AR 1l A A8 128 DA 267
MMP-9 5. MMPs 2 J 1 437 ST die K, ) gk 40 o) 4 1]
S ZR IRV, AE IR IR RS B It A 0 2E S P R EE )
YEM . WFFCRI, MMP-9 75 FUR I 4120 im ik, 46 55 41
ZURT L UK s A8 4 G IR R, L3Rk 55 98 K/ LT
FRIE IR L 5 RS GG DK 23 WA DG U8, Friguglietti 2504 HY, FTC
o MMP-9 (1) 3532 L W 2 v T8 vk, 4%t MMP-9
TP AR I BT TR AN 2 6 FTC R AR R B3 F) 46 531
EAMEL 55 S NS R AR A (12 W P Lo T A B S T AR
Ah L08R T A IS I 2 0 IR MR 9 AR UL R MMIP-2 T
MMP-9 §ifd, 2R354 1 MMP-2 Fil MMP-9 ittt 5 PTC (15
TSI A, 6 MMP-2 Fll MMP-9 & (3R IAH , N 3%
DIBETT » BRI RS L

6 [FE5E

e 2 FFCDR IR Ao DL 55 40 45 JC S 230k, i MITC St
PEABURE AR b a5 40, WRAE 22 SR TBU o e B I e 4
SR RIGARAT I o IR R 2 R AGL I 355 JE il A~ B 45
2, MTHFEARZACT BEES 3R AIE 0 MTC Bk 12 Wiy
1% Costant S5 HH0F FFR AR 5710 88 HEAT 0L B4 3% (10 0
AR I W MTC, Ry TR e 28 % A ik 56 I i 355 B
SR A AL K . Bugalho P4l 1 1355 B4 2% M
5 5 FNAB £ MTC AHI 2 Wi 40, A ILAT 4 B 4 Uk
B BRG] LU — ST MTC S50k 455 7 K A b
077 ROR I T E AR, HARHT RS 2K 55 IR S A7 45— 5
FIME . T B4 2 MTC (R AR SRR 52, 2%
HFRE MTC B2 T ARG T 5 45 To R ik = ol
B, ML AT 32 I A 1 7KF o MTC B AR Ji I R0 M %
2K, BN RS — B A 52 5 B Z K P T W
VIR A7 A PR 4

7 E-cadherin

E-cadherin J_F SRR ARG PR 52, 52 40 LRI Ca? HOBPERY
B 237 R Y AL G R 1) S Ak AR B A 23 A 5 D RS
AN, LR R R AR B A % . 2 E-cadherin i
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I B R Al A 2y A JsUR KL B JBETE TR K, E-cadherin D) fig
RATG B e 2 D) 504 T R A T o R A 2 1 35 LA Aol e
IR (17 T 9CIN R, E-cadherin 23 BRHR 2K 1] BE A2 AR i it
TR R N 5%, AV S 5 ORI & 4R T HAG
FIKJE MR R AT B I L 3 P, 7R FUIR s v
E-cadherin mRNA A5 5 538 10 A FE M 2 IEA G, 51K
53 3 2 47U G, E-cadherin mRNA 54 9 /b sl il 2k b kAR JRi
BRI . E-cadherin W] A TR0 AR 1 0k g K i
TG MR bR e —.

8 IfiLiE HUAR I BK 1 (thyroglobulin, Tg)

Tg S B ORI B R i & oK o s e, i e
Tg AT Dy REPE R IR A1, 52 4 FOIR IR 9 22 (thyroid stimu-
lating hormone, TSH) {75, FUIRBRIEA S, 7 B FOIR AR LT
Z /DRI TSH MR BE 2558 m) Te S, — BRIA A FUIR i &2
R FRUDR IR 2P O I BRI 25 2 PR T A e ) R R I
JEIE R MRS I LT Te WRBEHT & M Tg W5E 524t Tg bk
(thyroglobulin antibody, TgAb) f7 (L] T-$, TgAb [H%: DTC
F, Tg M 2 25 BATE AR AT 5, TSH I3 iy Tg N B8
R, TgAb Bt &, Mg Te KN DTC A E R E
R R EEE 57k, K e DTC 247 FARF 131 ik RREE 4T AR
A CY IR NS S A R RN G N S S U Rl
WU S RLI BB FE B e

9 TSHR mRNA

TSHR(fi& FFUIR R0 2% 52 440) A2 FEODR IR 440 P P — bl e 1 2
T A7 T FFODR B RV 4 JH b, o FRDR T A 4 1 7 B 3
BT FFPR IR 993 110 AR R e v e o e A o DR FROR R e
41 ff1 % 15X TSHR mRNA, fF FF it TSHR mRNA (1]l & % -
DTC {2 Wi R A3 7% S, Chia 252 o 3 4 55 58 4 e o e
(RT-PCR)J5 Ky I 7 FA h TSHR mRNA /K-, #27~ TSHR
mRNA 5 FNAB 454 0 LU g HObR IR 5715 582 (0 oR B Jshe i
W, DAL E R TFA, HAJERIZ ) TSH mRNA 7K T fig i 15
MAFAETE AR EFERS G A M 454 TSHR mRNA 7K A8 75 16
S5, WP T I FTC IG5 28, HA8 31 %I RPE4E 3
T-F-A. Chinnappa P95 T} RT-PCR 23R K £ 35 41 Ji i v
TSHR mRNA, #7571 JH i () TSHR mRNA [# 5832060 AR i
Jars ) LA S L A LE B AR R 2 B R DR B i
HRASREAA I, S HET 0 R R R R i — b
FERBUE Ry Rt 5 Y . Milas 57T Y32 1], TSHR mRNA
X HUIR I 12 K 5 M TG SO MR 008 75 4
EE A S meffE IR, S R N AELE TGAD
IS TG £ 45 52 520 B, TSHR mRNA A7 m] ik PFAS FER
i (1) B SR bR L A SR a8 Ll TSHR mRNA w45 —
ANBTHIVE A HCBR I S DI IR L, R RT3 B VA FEOR e
SRR T PR L, (LRI IR T I R as A i s —
BHIRE

gi LTIk, BRI R R A MR e — A2 2 AR
KU 2250 BRI L o £ BRI B o 25 0 B 56t AR
JE (0 S M2 RN TS WS, AR AT 2 — JiRT b AT LS

B, JF HL2 4 W AR A BURT ORI — A SRR AT 58 22

FbREY . Uk, FA T A8 TR A B R Z R AN

S PR A s 00 » AR el FBR B 12 T DR A P » i 22 I

i A W R N T

2 # W jik(References)

(1] 5K5 55,00, S i 2 Fascin £ (175040 80 BUR g b (M 0F 5 (0] 9
S IR 4l (A R0 ,2009,24(1):103-104
Zhang Xiao-nan,Chen Guang,Ma Li-xia.Research on the expression
of protein fascin in differentiated thyroid carcinomal[J]. Journal of In-
ner Mongolia University for Nationalities,2009,24(1):103-104

[2] Xu XC,El-Naggar AK,Lotan R.Differential expression of galectin-1
and galectin-3 in thyroid tumors. Potential diagnostic implications[J].
Am J Pathol,1995,147(3):815-822

[3] Oestreicher-Kedem Y,Halpern M,Roizman P,et al. Diagnostic value of
Galectin-3 as a marker for malignancy in follicular patterned thyroid
lesions [J].Head Neck,2004,26 (11):960-966

[4] Weinberger PM,Adam BL,Gourin CG,et al. Association of nuclear, cy-
toplasmic expression of galectin-3 with 3 -catenin/Wnt-pathway acti-
vation in thyroid carcinoma [J]. Arch Otolaryngol Head Neck Surg,
2007,133(5): 503-510

[5] Murphy KM, Chen F,Clark DP.Identification of immunohistochemical
biomarkers for papillary thyroid carcinoma using gene expression
profiling[J].Hum Pathol,2008,39 (3):420-426

[6] Saggiorato E,Cappia S,De Giuli P,et al.Galectin-3 as a presurgical im-
munocytodiagnostic marker of minimally invasive follicular thyroid
carcinoma[J].J Clin Endocrinol Metab,2001,86 (11):5152-5158

[7] “k 7718 Galectin-3 CK19,Tg HBME-1 % ik 1 FUIR M 7L kAR 2
Wrep A AT R G R AE S, 2010,23(8):656-658
Zhu Fang-heng. Diagnostic value of Galectin-3, CK19,Tg and
HBME-1 expressions for papillary thyroid carcinoma [J].Chinese
Journal of Clinical Research,2010,23(8):656-658

[8] Sethi K, Sarkar S, Das S,et,al. Biomarkers for the diagnosis of thyroid
cancer[J] .J Exp Ther Onco,2010,8(4):341-352

[9] Yu XM,Lo CY,Lam AK,et,al.Serum vascular endothelial growth factor
C correlates with lymph node metastases and high-risk tumor profiles
in papillary throid carcinoma [J].Ann Surg,2008,247(3):483-489

[10] B% 5.4 7 b 1% K, 45 VEGE-C il VEGF-D 7573 b 71 R iR
e IR 2 0 R R SCLI- Wi PR 2 W e Sk 3540 2 &, 2009,23(12):
531-534
Luo Hua-jie,Li Ji-ping,Yang Teng-fei, et al.Expression and signifi-
cance of VEGF-C and VEGF-D in differentiated thyroid carcinoma
[J]. J Clin Otorhinolaryngol Head Neck Surg,2009, 23 (12) : 531-534

[11] T & B4 A 8. VEGF-D 71 HUR B 4123 i 3 1A Fi X
[TTHARAE M I 2 338 %,2010,10(9):1701-1704
Ma Yan-fei,Qin Hua-dong,Shi Tie-feng. Expression and significance
of VEGF-D in thyriod carcinoma [J].
Biomedicine,2010,10(9):1701-1704

Progress in Modern

[12] Guerra LN, Miler EA,Moiguer S,et al.Telomerase activity in fine nee-
dle aspiration biopsy samples: application to diagnosis of human thy-
roid carcinoma [J].Clin Chim Acta, 2006, 370(1-2): 180-184

[13] Trulsson LM, Velin AK, Herder A,et al.Telomerase activity in surgi-
cal specimens and fine-needle aspiration biopsies from hyperplastic
and neoplastic human thyroid tissues [J].Am J Surg,2003,186 (1):
83-88 CF#45 4197 5O



PURAA = 240t i

www.shengwuyixue.com Progressin Modern Biomedicine VolL1l NO.21

NOvV.2011 + 4197 -

lates with angiogenesis, tumor progression, and prognosis in patients
with nonsmall cell lung carcinoma([J]. Cancer, 2001. 91: 964-971

[11] Larsson, J., M.J. Goumans, and L.J. Sjostrand, Abnormal angiogene-
sis but intact hematopoietic potential in TGF-beta type I receptor-de-
ficient mice[J]. EMBO J, 2001. 20: 1663-1673

[12] Stearns M.E., et al. Role of interleukin 10 and transforming growth
factor betal in the angiogenesis and metastasis of human prostate pri-
mary tumor lines from orthotopic implants in severe combined im-
munodeficiency mice[J]. Clin Cancer Res, 1999. 5: 711-720

[13] Derynck, R. and R.J. Akhurst, Differentiation plasticity regulated by
TGF-beta family proteins in development and disease[J]. Nat Cell Biol,
2007.9: 1000-1004

[14] Miettinen P.J., et al. TGF-beta induced transdifferentiation of mam-
mary epithelial cells to mesenchymal cells: involvement of type I re-
ceptors[J]. J Cell Biol, 1994. 127: 2021-2036

[15] Ozdamar B., et al. Regulation of the polarity protein Par6 by TGF-
beta receptors controls epithelial cell plasticity[J]. Science, 2005. 307:
1603-1609

[16] Shipitsin, M., L.L. Campbell, and P. Argani. Molecular definition of
breast tumor heterogeneity[J]. Cancer Cell, 2007. 11: 259-273

[17] Kang, Y., W. He, and S. Tulley. Breast cancer bone metastasis medi-
ated by the Smad tumor suppressor pathway [J]. Proc Natl Acad Sci
USA, 2005. 102: 13909-13914

[18] Javelaud, D., K.S. Mohammad, and C.R. McKenna. Stable overex-
pression of Smad7 in human melanoma cells impairs bone metastasis
[J]. Cancer Res, 2007. 67: 2317-2324

[19] Kingsley, L.A., et al. Molecular biology of bone metastasis [J]. Mol
Cancer Ther, 2007. 6: 2609-2617

[20] Bierie, B. and H.L. Moses. Tumour microenvironment: TGFbeta: the
molecular Jekyll and Hyde of cancer [J]. Nat Rev Cancer, 2006. 6:
506-520

[21] Massague J. TGFbeta in cancer[J]. Cell, 2008. 134: 215-230

[22] Padua, D., X.H. Zhang, and Q. Wang. TGFbeta primes breast tumors
for lung metastasis seeding through angiopoietin-like 4[J]. Cell, 2008.
133: 66-77

CRES 4193 1D

[14] Ito Y,Yoshida H,Tomoda C,et al. Telomerase activity in thyroid neo-
plasms evaluated by the expression of human telomerase reverse tran-
scriptase ( hTERT) [J].Anticancer Res,2005,25( 1B ):509-514

[15] Kammori M,Nakamura K,Hashimoto M ,et al. Clinical application of
human telomerase reverse transcrip tase gene expression in thyroid
follicular tumors by fine -needle aspirations using in situ hybridiza-
tion[J].Int J Oncol,2003,22(5):985-991

[16] Wang YH, Kowalski J, Tsai H,et al. Differentiating alternative splice
variant patterns of human telomerase reverse transcriptase in thyroid
neoplasms[J].THYROID,2008,10(10):1055-1063

[17] ChoMar K, Eimoto T, Tateyama H, et al. Expression of matrix metal-
loproteinases in benign and malignant follicular thyroid lesions [J].
Histopathology,2006,48(3):286-294

[18] Monig SP,Baldus SE,Hennecken JK et al. Expression of MMP-2 asso-
ciated with progression and lymph node metastasis of gastric carcino-
ma[J].Histopathology,2001,39(4):597-602

[19] Friguglietti CU ,Mello ES ,Castro IV,et al. Metalloproteinase-9 im-
munoexpression and angiogenesis in thyroid follicular neoplasms:
relation to clinical and histopathologic features[J].Head Neck,2000,22
(4):373-379

[20] JAEAR, AR w e, AR B AR AL MIMPs 37 P AG I Sx FROER I 2L Stk
T R R I DR [T S T R 27 7% 7, 2005,19(2):87-90
Yu Hua-zhong,Li Zhang-ping,Li Shang-gong,et al. Change and signif-
icance of the serous activity of matrix metalloproteinases in patients
with papillary thyroid carcinoma [J]. Journal of Practical Oncology,
2005,19(2):87-90

[21] Costante G,Meringolo D,Durante C,et al.Predictive value of serum
calcitonin levels for preoperative diagnosis of medullary thyroid car-
cinoma in a cohort of 5817 consecutive patients with thyroid nodules
[J].J Clin Endocrinol Metab,2007,92(2): 450-455

[22] Bugalho MIJ,Santos JR,Sobrinho L. Preoperative diagnosis of
medullary thyroid carcinoma:fine needle aspiration cytology as com-
pared with serum calcitonin measurement [J].J Surg Oncol,2005,91
(1):56-60

[23] Micolli P,Minuto MN,Ugolini C,et,al.Clinically unpredictable prog-
nostic factors in the outcome of medullary thyroid cancer [J]. En-
docrine-Related Cancer,2007,14(4):1099-1105

[24] Fluge O,Bruland O, Akslen LA, et al. Gene expression in poorly dif-
ferentiated papillary thyroid carcinomas [J]. THYROID, 2006, 16(2):
161-175

[25] Chia S,Milas M,Sethu K,et,al. Thyroid-stimulating hormone receptor
messenger ribonucleic acid measurement in blood as a marker for cir-
culating thyroid cancer cells and its role in the preoperative diagnosis
of thyroid cancer[J]. J Clin Endocrinol Metab,2007,92(2):468-475

[26] Chinnappa P,Taguba L,Arciaga R,et,al.Detection of thyrotropin-re-
ceptor messenge enger ribonucleic acid (mRNA) and thyroglobulin
mRNA transcripts in peripheral blood of patients with thyroid dis-
ease: sensitive and specific markers for thyroid cancer [J].J Clin En-
docrinol Metab,2004,89(8):3705-3709

[27] Milas M,Bsrbosa GF,Mitchell J,et,al. Effectiveness of peripheral thy-
rotropin receptor mRNA in follow-up of differentiated thyroid cancer

[J]. Ann Surg Oncol,2009,16(2):473-480



