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Research progress of animal model of bone metastases of thyroid carcinoma

QI Long, WANG Hui.
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200092, China )

[Abstract] Thyroid carcinoma is the most common endocrine malignancy, its incidence rate increases
year by year. Although the disease has good prognosis, if bone metastases happen, 10-year survival rate of
patients will obviously reduce. At present, the mechanism of the occurrence of hone metastases is not clear.
The research of bone metastases of thyroid carcinoma not only has important clinical value, but also scientific
value. Animal model of bone metastasis of thyroid carcinoma is the basis to study the mechanism and therapy
of thyroid carcinoma. According to its establishment methods, it can be divided into four types, including
spontaneous type, chemical induced type, transgenic induced type and transplanted type.

[Key words] Thyroid neoplasms; Neoplasm metastasis; Models, animal

PICEENTWREMEFEE (L, FRIREN
AR RFIR, A LI R R R
(differentiated thyroid carcinoma, DTC) [§%5, HAH
REREFFHEY. DICHERR ., BHEE
K. BEAHRE (10450 15 FAELEH 5

PR R WM REUE R, K

DOI: 10.3760/cma. j. issn. 1673-4114.2010.06.003
:i&ﬂﬁgi&: 200092, bEEKREEEBMBHEEREE
BAE: T (E-mail: vanghuishanghai@h

il. com)




330 HERHEFEESZEE 201011 AF345568 Int ] Radiat Med Nuel Med, November 2010, Vol.34, No.6

94.79%F1 87.4%), TG BIFHHFRARE 3, BR
DTC RETFARGE 551 21.2% 7.02%HK 8B E4 %
EMREERFEBY, B—BRAETAISSNER,
BE 10 FAERLBEMRE 25%~40%Y; HREE
%%, 10 FAFENEEE 20%L T, Rfiths
SCERRGE, WMEITEBY DTC BE REUE L1934
57, HAeRHEERY, Bk, FRBESEBN
HRBEMZRAMNYER, TFRBEEEBS
YIRS BT B R AR B B AL AT A9
HA, SASCHEMHIERA X RIBEEEBIY
BRI E i RIE—25R

1 ERNRRREERBImEE

AP R B R YRR BEUT %
. ORI ERRARMERE, KR
BERBMRANRESRE, HREARRE
G, mRSKEHEEFENT A, ALK
WA, HRATIREREENLRE; Q%
YRR R i B 450 R T R R A Y OB 1D
HRUERFERRK, UETHR.

2 RRBRESRBIMERNET

2.1. MR IR
B 7 BRI B A5 sh TR T 7 A e 4T
REAFR: —BEF RS R ENIEHEHTIR
RIGF LR ; —RERAIRA AR
2.1.1 LR AR R (papillary thyroid carcinoma,
PTC) 13 10 14 F R B8 9% (follicular thyroid car-
cinoma, FTC )4 ik
DTC (5 BRI 909%~95%, HAEHAL% 4
# PTC M1 FTC, H P, PTC MR EIE: L2,
NIH3T3WOGRET  BHP2-7, BHP7-13, BHPI8-21,
BHP10-3, BHPI14-9, BHP5-16, NPA187 # TPCI
o, FIC 4ifitkf215: WRO. FTC133. FTC236,
FTC238 #1 ML1 % ', H+r, FTC133 &H% DTC
BE RN ", L EARASRE FRERRELE
BIIEE M, 0. NIH3T3 &2/ RURA A4 iusk,
£ HOOK3-RET(HOOK3 #[H# 11 S5 2 F5 RET
EEW 12 SHEFHRETY, HP, RETEER
—MEELSBR P ERNER)BLEREE
NIH3T3%oeHRer, pyp2-7, BHP7-13. BHPI8-21 i
BHP10-3 & f1 RET/PTC & #f /™= 4 ; BHP14-9,

BHP5-16 # NPA187 F=4 B BRAF™® #9725 52 (BRAF

BEEE—FRDLHAARERERBOER, K

T1799A {37 5,557 551 BRAF ZE I/ 600 ME MR

EHRFERE S ERENR, B V6OE)P, BTiX

SRR YRR TR TR IE R 4R, BOTHHE

RAFERE R MTMERNI S . B, BTF&

Fh o A Bk X Bl — R 25 M O UM R R AR,

FHAN R B9 DTC 40 Ml bk 847 SC 56 AT LA 45 SR BB el

. 2mEY, ESVECEIRE, SR E YRR

A1 5 FLA_EBO4HaRRIS S,

2.1.2  HAR IR 48 #£ 58 (medullary thyroid carcinoma,
MTC) 1 B 4k B% K 43 4L 7 (anaplastic thyroid
carcinoma, ATC )4 i ¥

MTC ZHBi#kFI4% . NIH3T3'2A NIH3T3#™S f1

TT % 1521, ATC MZ BRItk ETE: ARO. DRO,

C643 Fll KAT-4 % 25, [ F4 MRk I T2 A

RAMERAM, 0. NIH3T3 AR/DMRRL 4R

fatk, B C634R fi S EAEM RET H L F55 T

NIH3T3"A; [EJRE, B% H-RAS(—Rh ISR E )5 Y

JG18 3T NIH3T3*™S, T ATC #) 40 fe bR &R 22 i 58

IV 30888 At B 1 FE AT AR

22 HRBBERBNYERML

REFRREERENYRBIGE T, 7T

BEMR: BEE. hEETHE. BERBFTEM

BratE 4 #,

221 BRUEFRBREEREENYER

GRS R . OLRIRLEMGPR

BREEERXRENAT T, 43 —CrHE

ARREFRBEFEHEE; OQLRAEXR/D

B, HERAESALBRURAM, ETUERER

HEEEERBEEEBREMEW, BhTU

TEHE: OREZHERZ/DRFRBEEZERRE;

QB ERREERAEE, BBBARE, BRD

HBEE; ONEERBIE, WUIRRMER

H; @puEntEk BSanESERF, Bk, #%

KRR DN ATHR . BRTHRRA LG

AEHHE,

222 HEFEFEFREBETHBHYER

ARERR, BREOHETS, KEEE, K

. ERFMEMTAS BRRERS, HEAHE

EREZARFARES, B, EASRRTEIE

FRIRBR LR HE, MERLEESES



HERHEYBRESKE 2010511 HH34% %68 Int ] Radiat Med Nucl Med, November 2010, Vol.34, No.6 331

RIS B HB S E R M Tk M R o
223 HEEBSUEPRBESHBHIYER

FRRAESRERRSF (NEREREORE
HEBHT. BSEEET I ERRNT. B0
L EDE 1 J53F) . RET/PTC EEal BRAF %
HET%, HATHERBHERERA TV
W, UWEFRIREBEBHPERTN, fi 5%
HEEBAWESFEREN (WREERBEFEZ
RERE ., dESHE TETER, FE%SEEA
PHEFREE ., BERMMNEEES)EEENR,
BLFEFFEZREPREBRES. FAAZEARR
I HShYE R B B B, EEER. OR
BEUSERAEBRERERR; OMBRIHFRE
Wk ; OFHBRERRMK. B, FRAZIE
B M PR R B BRI Rrli
224 BHEMPRBEESHBNYEL

BRI RGE B WA R RIENRREET
IR RIZNYIAR N TR B, IR HEIRALAANIE)
4R EABEMRABEER, MEEXaE
2 iz ME RS RER BB,
2241 HRBEEMBHEEHBER

— ST R R AR A M B T AR
FRBRER M A, B T HRRBIEAIBAEMN )
PR (R R R BB AR A B R
k. WAE¥ERENREREFZERIXET,
RIS T RS IR AR,
2242 ZmaHEREEBER

BUIZEEREEARA TS BRKENE
MEDLZEEFE. Zou EMER N FRIEMEE
BRI, Xt RRRLREKES 2x10° 1 ARO 4
M, 60d )5, BUHREREBLE, HTHMRER, A
EHREKEARRGBASTH —R0MES,
AEEFEANROEELE, THEERERNH
TERBEE %, FRIkES R BRRELIP RS
#8 (RIRkEBEYEERAFHAARNEANESS
), (BATLAGRAR a8 E MIBRDIE U ETiEl, SR T,
WL ERA 5 B E 22K M B 5 | Rm A B 5L
PRAGOLRIPT M2, W20 OB ST T LAR i
BUERE, ZoOE SRR B ARSI A —F
BHBERGHE S, S 0BEFHIERSIESN
BHBSRENTEBLAILRERKRAEBREGE
FHAEE L. B, MRS EBUEERRRE

BB R AR 2o O B SRS e ORI
BRERIA R, HAT, ERsRLRAL
L FURBRE B R ORGE, (IR
BEEMMAE NMER SR, HERYPREES
R FERIE T EZ—,
2243 BREWEHHENERBERE
ERRBHMEREIRAN, TURBES
RIEFHBRER, Kim FSEMAREREARS
B, MYbHIE T ERBEE, Tk EER R
M. ESYAEREK, BAETERMR.
{B Ahn A, OB AR AR BRI
BEVREDR, BRI R AR,

3 4iF

HAl, PRBREEHEBONHEAH, iR
BIFBRE, MPRBEEFERIYERNE TR
HRPRBESFERIRAGT M, £THA
B ARE Y — M S AER B ER B2 —8W
B, TEMEHEBEEA LA SN
RAME, HRET LURET EH T L
fo, EHEGE, BERFSLRENR,

$ £ X W

{1] Sciuto R, Romano L, Rea S, et al. Natural history and clinical out-
come of differentiated thyroid carcinoma: a retrospective analysis
of 1503 patients treated at a single institution. Ann Oncol, 2009,
20(10): 1728-1735.

{27 Muresan MM, Olivier P, Leclere ], et al. Bone metastases from dif-
ferentiated thyroid carcinoma. Endocr Relat Cancer, 2008, 15(1):
37-49.

[ 3] Mihailovic JM, Stefanovic LJ, Malesevic MD, et al. Metastatic dif-

linical

ferentiated thyroid carcinoma: and

of disease in patients with initial and late distant metastases. Nucl
Med Commun, 2009, 30(7): 558-564.

[ 4] Durante C, Haddy N, Baudin E, et al. Long-term outcome of 444
patients with distant metastases from papillary and follicular thy-
roid carcinoma: benefits and limits of radioiodine therapy. J Clin
Endocrinol Metab, 2006, 91(8): 2892-2899.

[5] Schlumberger M, Tubiana M, De Vathaire F, et al. Long-term re-
sults of treatment of 283 patients with lung ang bone metastases
from differentiated thyroid carcinoma. J Clin Endocrinol Metab,
1986, 63(4):960-967.

[6] Sugitani I, Fujimoto Y, Y
noma with distant metastases: survival predictors and the impor-
tance of local control. Surgery, 2008, 143(1): 35-42.

[ 7] Baitei EY, Zou M, Al-Mohanna F, et al. Aberrant BRAF splicing

N, et al. Papillary thyroid carci-




332

[81

(9]

(10]

[11]

[12}

(13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

BHEBSEYREERE

20104F 11 A 5344556 Int J Radiat Med Nucl Med, November 2010, Vol.34, No.6

as an altemative mechanism for oncogenic B-Raf activation in thy-
roid carcinoma. J Pathol, 2009, 217(5): 707-715.

Kogai T, Sajid-Crockett S, Newmarch LS, et al. Phosphoinositide-
3-kinase inhibition induces sodium/iodide symporter expression in
rat thyroid cells and human papillary thyroid cancer cells. J
Endocrinol, 2008, 199(2): 243-252.

Ahn SH, Henderson Y, Kang Y, et al. An orthotopic model of pap-
illary thyroid carcinoma in athymic nude mice. Arch Otolaryngol
Head Neck Surg, 2008, 134(2): 190-197.

Younes MN, Kim S, Yigitbasi OG, et al. Integrin-linked kinase is a
potential therapeutic target for anaplastic thyroid cancer. Mol Can-
cer Ther, 2005, 4(8): 1146~1156.

Sehweppe RE, Kerege AA, Sharma V, et al. Distinct genetic altera-
tions in the mitogen-activated protein kinase pathway dictate sen-
sitivity of thyroid cancer cells to mitogenactivated protein kinase
kinase 1/2 inhibition. Thyroid, 2009, 19(8): 825-835.

Cheng SP, Yin PH, Chang YC, et al. Differential roles of leptin in
regulating cell migration in thyroid cancer cells. Oncol Rep, 2010,
23(6): 1721-1727.

Schweppe RE, Klopper JP, Korch C, et al. Deoxyribonucleic acid
profiling analysis of 40 human thyroid cancer cell lines reveals
cross-contamination resulting in cell line redundancy and
misidentification. J Clin Endocrinol Metab, 2008, 93 (11): 4331-
4341.

Klopper JP, Berenz A, Hays WR, et al. In vivo and microarray
analysis of rexinoid-responsive Clin
Cancer Res, 2008, 14(2): 589-596.

Kim S, Yazici YD, Calzada G, et al. Sorafenib inhibits the angio-
genesis and growth of orthotopic anapl
xenografts in nude mice. Mol Cancer Ther, 2007, 6(6): 1785-1792.
Nahari D, Satchi-Fainaro RS, Chen M, et al. Tumor cytotoxicity
and endothelial Rac inhibition induced by TNP-470 in anaplastic
thyroid cancer. Mol Cancer Ther, 2007, 6(4): 1329-1337.

Lin X, Zhu B, Liu Y, et al. Follicular thyroid carcinoma invades
venous rather than lymphatic vessels. Diagn Pathol, 2010, 5: 8.
Hombach-Klonisch S, Bialek ], Radestock Y, et al. INSL3 has tumor-
promoting activity in thyroid cancer. Int J Cancer, 2010, 127 (3):
521-531.

Ercolino T, Lombardi A, Becherini L, et al. The Y606C RET muta-
tion causes a receptor gain of function. Clin Endocrinol (Oxf),
2008, 69(2): 253-258.

Quidville V, Segond N, Tebbi A, et al. Anti-tumoral effect of a
celecoxib low dose on a model of human medullary thyroid cancer
in nude mice. Thyroid, 2009, 19(6): 613-621.

Vitagliano D, De Falco V, Tamburrino A, et al. The tyrosine kinase
inhibiter ZD6474 blocks proliferation of RET mutant medullary
thyroid carcinoma cells. Endocr Relat Cancer, 2010, 18(1): 1-11.

lastic thyroid ¢

L

ic thyroid

[22]

[23]

[26]

[27]

[28] I

—
[]
O

Pl

[30]

(31]

[32]

(33]

[34]

Chen MC, Yu CH, Wang SW, et al. Anti-proliferative effects of
evodiamine on human thyroid cancer cell line ARO. J Cell
Biochem, 2010, 110(6): 1495-1503.

Arcinas A, Yen TY, Kebebew E, et al. Cell surface and secreted
protein profiles of human thyroid cancer cell lines reveal distinct
glycoprotein patterns. ] Proteome Res, 2009, 8(8): 3958-3968.
Hoffmann S, Rocl AR
inhibits angiogenesis and tumor growth of thyroid cancer cells. Mol
Cell Endocrinol, 2007, 264(1-2): 74~81.

Fortin MA, Salnikov AV, Nestor M, et al. Immuno-PET of undif-
ferentiated thyroid carcinoma with radiciodine-labelled antibody
cMAb U36: application to antibody tumour uptake studies. Eur J
Nucl Med Mol Imaging, 2007, 34(9): 1376-1387.

Leux C, Guénel P. Risk factors of thyroid tumors: role of environ-
. Rev

y A, et al. Retinoic acid

:al

mental and pational exp to ch
Epidemiol Sante Publique, 2010, 58(5): 359~367.

Alfano RW, Leppla SH, Liu S, et al. Inhibition of tumor angiogen-
esis by the matrix metalloproteinase-activated anthrax lethal toxin
in an orthotopic model of anaplasti Mol Can-
cer Ther, 2010, 9(1): 190-201.

isch S, Bialek J, Radestock Y, et al. INSL3 has tumor-
promoting activity in thyroid cancer. Int J Cancer, 2010, 127(3):
521-531.

Zatelli MC, Tagliati F, Amodio V, et al. Role of pituitary tumour
transforming gene 1 in medullary thyroid carcinoma. Anal Cell
Pathol (Amst), 2010, 33(5): 207-216.

Henderson YC, Ahn SH, Kang Y, et al. Sorafenib potently inhibits
papillary thyroid carcinomas harboring RET/PTC] rearrangement.
Clin Cancer Res, 2008, 14(15): 4908-4914,

Nucera C, Nehs MA, Mekel M, et al. A novel orthotopic mouse
model of human anaplastic thyroid Thyroid, 2009, 19
(10):1077-1084.

Kim S, Park YW, Schiff BA, et al. An orthotopic model of
thyroid carcinoma in athymic nude mice. Clin Cancer Res, 2005, 11
(9:1713-1721.

Sehiff BA, MeMurphy AB, Jasser SA, et al. Epidermal growth fac-
tor receptor (EGFR) is overexpressed in anaplastic thyroid cancer,
and the EGFR inhibitor gefitinib inhibits the growth of anaplastic
thyroid cancer. Clin Cancer Res, 2004, 10(24): 8594-8602.

Zou M, Famulski KS, Parhar RS, et al. Microarray analysis of
metastasis-associated gene expression profiling in a murine model
of thyroid i pul y identification of S100
A4 (Mtsl) gene overex p as a poor prognostic marker for thy-
roid carcinoma. J Clin Endocrinol Metab, 2004, 89(12): 6146 -
6154.

poll

th)’mid Ci

Hombach-K]

lastic

(KB 2010-08-22)





