PERE T 345 M X T AR R LR e iR LBk

fet¥' BN KRR

EARTHEL  AFHA P L IRA B
G R BB ARFRE A P

-

BREBBEREAAABGMEEB AT » ARABRBORBRRASREZGA TR
Ao FhET ML A —1tiPagetBH 5 R H — 1842 -T2 £ 3% 4943 (seed and soil hypothesis)
RBFEBBRR > WHRAG BT LAABESEERGERLIE (BRET) - F
BERNEF R R MBS IERE - BlafpmE L BoFit s FTRRELHNNE ZRR £
RRARBE - JEBETRIBY  AFGERNZERE - BT hEHAMERNII - BALE
i o edody b e B 4 AR B H 498 (epitheilial-to-mesenchymal transition, EMT) A £ £
BAT A ARy » MWARB B EETF BRI B RTF o Ry S LT HARS o kgL AT
BB 58 EE B (microenviorment) - SIEHBEF M - Zh et BsrME ¥ > AR
REAER » G hTEHEERBEBNER - AR eRETETRSIRTHARET
C ARAARBW L F @R EERLH T BB RERRGER - LA RRBBES
WG c TRBRAUERS — AR RERCROBE - AN BEHET X T
ARG AR EHRREGHER  ZARFFTITER  REBTHRTFHRAREE =
Ao ERHABBGEERBOE LSRR AEAF S TREGEDMRETT > EARKR
LR RAEANMEE -

FAH2EY : BAFEERS (Cancer metastasis)
B#2 (Mechanism)
FRARERAR Db (Anaplastic thyroid cancer, ATC)
1ZEEEL (Target therapy)

I

RY M 2 ( intravasation ) ~ (2) AR

FEERIIE CIRA (B RZB (F090%) 5 A B 270 TR 1 [ A B S 7 K R
TV o TIEIERIA G o IR AL T b (extravasation) ~ (3) AT IFHRS EEHh » A Ropk
B mg o F T AY EUE F & RS LSRR R FIR o B E RIS TR E - A
G EE © (1) BB IR GRS T (migrate) e A 1 R > B 8 S ) R )

B A R X4 WAV 1006 LT P L@ BT 6 K ELAFHE
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ACEHUEAE ©

AR IR R 531 Lo @ e S v e ) FR IR e
R IG W R R EE Z — » BESRTURHRRE
AR BRAAE 2 NERR ML T - K A
T R RO - AN > FARRR R L
TERO R @SR A D) -

MR RERR SIERES
1. ER MRS R EMIE (epithelial-to-

mesencymal transition, EMT )

AL T &5 H B AR 0 (invasive-
ness) FIRATHIRES] » HE M E R HE AL (dissemi-
nation ) » W% A Er B Ji A ST 5L A A A fi
E S - g A bR (epithelial cell)
FA) 2% T 1Y) 73— A5 A0 Bt e s e 68 e il . A
[l (mesenchymal cell) HYRURE > 4158—pR Y1
B RTEES epithelial-to-mesenchymal transition
(EMT)"

AN[a] ) e Ao KU & 5 A [R] 42 A0 33 AH A Y
R > RHARER 38+ SR MORRE A © 55 —FE
FAA £ B — AR JCAY (single cell invasion) °
A TR 965 1 328 L 8K e 28 L B — s AST& Y T Y
o A A S SRR LAY (collective cell
invasion) » HIVEE B A R BE s BE A —EE > 1T
JERIEITE) o B — M LA S L
FERBAHERI A (fibroblast-like ) S (1 M ERHTE
(leukocyte-like) B XAEMISFHIE (extracellula

*—  CRIBREREMRRNERE

matrix, ECM) _Ff8AT o BflHE RIS 2 A T
GIRAERFTE © (1 RAEHERMR IR ~ (2)
AR EASE 2K~ (3)IRIURE ) Bl e B it &
fEE #Y A2 B A a9 0 il A 2% i 2 B i 2
integrinflI & F'E /K fi#fif§ (proteases) ~ (4)#ffl
e Hpe K o BEHEMIE (melanoma) Bl
J&ILAY » @ ECM L {ZR& BRI - fH0th » 2
H RGP E X (ameboid) BIFSE) » FlI
MBI AER# 5% > AR EREECOE
KRR BCM - TTE 3 H CREESPZEIE ECM
R T AT A S T R e A A A 3 s
HEseE (ARG ) S5 BES LAE -

5 et A0 e 2 A0 2 B2 A2 L A P e T e ) R
B AT ML 08 Lt P sl o 10 R S A > PR
FERA R AR ACATR (invading front) AYUAHAE
BE > E MM 28 i g KB Z Wintegrin » A
ECMA B S » A8 58 7 AL E
fmatrix metalloproteinase (ZIMTI1-MMP ~
urokinase plasminogen activator (uPA) ~ uPA
receptor ~ MMP-25%) 7 o i@ 3 SRER G 58 B L
FHR RIS B BRI AT REAR (7] -

2 EEMEEZ OJZB1E (Tumor cell plasticity)

A R A AT EB AR 5 - RIEE R T K
WEFS B H I A DUCE A [y B 45 AR 48 5l A []
(A A AU RE - BR TR AT IR EIRVEMT » [E
AHHREL R 28U Rt g (AT e i 17 BR B R A B 1 K
BTV - T ARl A 35 R /K ARy o] A E2

_ERZHINE & Al
KI5 5 Ml E e Ay E
E-cadherin Epithelial N-cadherin Fibroblastic
Cytokeratins Nonmotile Vimentin Motile
70-1 Noninvasive NCAM Invasive
Occludin Anoikis (apoptosis triggered
by lack of attachment to a Snail Scattering
substrate)
Desmoplakin Polarized Twist Anoikis resistance
Fibronectin Low proliferation
MMP-2,-3,-9 Nonpolarized
Integrin @ /3,

Adapted from Yilmaz M, Christofori G, Lehembre F. Distinct mechanisms of tumor invasion and metastasis. Trends Mol Med

2007; 13: 535-41.
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AR AYRE - Fr LU AHIE A RE T KT R I R b
(microenvironment) AN [A] o [ E#E AR IL
R HLANBRAE N R BURSE VIR R T° o 5
HE TR R H WYt > s Im s - E A
it AU RE ST DU 4 R i 2 b B A e Y A 8
(mesenchymal-to-epithelial translation, MET )’ » 4=
R NESRE o

3BEEMIRIE (microenviorment) FIEE T

TR ER | o R 5 B O B R AR e AR
L T ZEARHREG A 18 £ IR ST - A RE H B AF
& o TR 7 BH OB - Bk T AlREHEMT
FITRE 38 JEE 25 A [ B2 355 11 vy 88 ] 9 5 el
ek feq B L R ) 118 £ fPR 5% (microenviorment)
ELFG AL LA ~ SyE AR RIS R E 55 AR
AERIAZEAER - thdr ok iE M B E it
HIERE o BIANTE 3 2 i JE S B R B RS e
A I R 85 £ 5 BUR MR BRI RS
G A & AR IUAERS RE ) O o AN
115 15 5 [T Ay 722 52 1 th o s AN A B 1 2 7R
5 USRS TP EUEMIEN R R R G
PR RES " -

R o188 Fh i fi A R MR (2 RS LA
ARBERA T o BHERI & W% ME
(matrix) » 1MAEYEVE RS R A A AT 6E & R il
R RS EE RS 5 o G40 fibronectin eI
sy hna] DA S5 5 | #RS B AR o RS R g Ot
i1’ Wmatrix metalloproteinasesfimatrix
metalloproteinase inhibiorsii# & [ & th € 5 2
FlI a2 5 e iR
4. #iBZEIEE (cytokines)

SR AR 1 B R R E - R
ARG AT 2 7 i 5] 5 Al A TR Bt MR R 2

(receptor) A AHWAIRIIE JIEE T EH AT
SRAN KR 2 T M s 1 T2 i RS 1R 7 Y H AR
tnE o A E SRR W2 RYEE X
Rt iy THINHGR (cytokines) Bl
M2 (cytokine receptors) A2 H{EMA I HTE
fige o B > T A o s P 3 22 R 5
FRAE I EERS R R - LLZLIARR A 1
A ZE T & R BR % 41 CXCR4H] CCR7Z# A
WS B EE RS E - thRE

B2 e RHIR S [ A AERRIA AT CXCL12/SDF-1 @
MICCL21/6kine<F> = 5 J# M1 e Y B RS
e A B R E FH A R i 38 B A I 2 e
IAE AL o JeJg AT & 43 Wil I 38 PN B 2B e R+
VEGF (vascular endothelial growth factor) *
TGF- /4 ~ TNF-a (tumor necrosis factor- @,
TNF- a ) S5 HHMUER A B 51 P9 Bz A A 2R 3
S100A8 2 S100A9%% chemoattractants 2K & Bl
Rfgis™ o (HFEOM > QR H AR B ML
SFHER A AR SOH EHE S8 > R A &Rk
o Ktk - HAESSE LS Ml A RIS
SCHHEES S REPEhliE s d AR

5. EHAREELIIE (extravasation)

Je A I R BF A 8 P R AR > 2 1% F RS
1T HIME MR A LSRR o H o FHEHRZ 51
NEELE - nRERVRREEE © (1) FEARE e A
B AR AR E Rz REAS & > (2) I/ MRy
toh Bl A0 o ITLATE A ) e e o 1) FH ot/ v e
it o -JEFEEIC A A AT A Wi
BN R 2 28 B s i B/ N A o i/t e L
ST A R B A9 52 A o BT 2 12 1) o 8 A=
F > W1 AT DU EEHERS I e 1 AR =R o (28I
T L o g I Pl O EE n] LU 2 i
A RE S DRI B A T A 22 19 38 A 2 10 11 38 8 26 1
3 o 25 I JR Joe A A o R SR BRI A N R AR R
K » i EE W IME AR G inmeE
N EZ AR EE 1 - (e IR B H A
6. EEAEETHAAE (cancer stem cells)

FAE 18894 » Paget B i —1{Iélfd - Bl 1 171
fEz&ft (seed and soil hypothesis)2K fift FEi % I 5
B SR A R 2 A 7 MZEAE G AR
Fik HIE(EIERRE) > A RERIHNEFI MRk i
T EFE o Paget (B BIAT A AT A AT 2 W 5236 15
HISCRE o SR AR » e e o ER
Tt A AR FE 2 WA A B TR AR AR 5
LA T o A SRS R RE A TR E 1Y A A
(cancer stem cells) 3 #]# U (cancer-initiating
cells, CIC)WITFAE » FIERHIMUARLL > EMBEEH
ﬁ%%ﬁ(self—renewal)ﬁ"]ﬁ%ﬁﬂ%W‘@%’? o [
HIMESEE b T REH —BECICHIAMAY » S afthHE Ui
1T 473 88 {50 -1 (79 €0 2] 3 B IR PG i Jeg '+ o
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CICIE R IR AT RERR IR H « (DIEH e
{t.(oncogenic transformation) ~ (2)Hij B g
(progenitor cell)FHiAYZes8 ~ (3)Ja AL BLw A
HYJRlA (fusion of cancer cells with stem cells) ~ (4)
FEHIRUEE L R 47 (L AU RE (dedifferentiaton of cancer
cell)” o FEAEFFHINHYTELE » HATHEE CHSE
I ~ 2L ~ Wl ~ RSB ~ R ~ BEO
FERRE FCRFETR o F5 BEFEI G oR AR i 2% 1
TR ELE IR 2 S - SRR o R A
I E S e -

7. [IEFT4 (angiogenesis)

[ #7 4E (angiogenesis){E 1E 7 ABSAH [ »
teamithasEE ~ B s ~ 2 A FGEE
Bl i B B A o 1 e B AR R B R B
Lo mEFEOFERRAREZN A - [EEE
FRK > B RUKEESEE AR ENE T
W JEE I E T ARV A HEAG o I 8T A b
2 RG22 B Y B RE A > /B I R Bl B 85
WAL EAEH o & # 4K (AVEGF, basic
fibroblast growth factor (bFGF), epidermal growth
factor (EGF), platelet-derived growth factor
(PDGF), placental growth factor (PIGF), matrix
metalloproteinases (MMPs) ) F1PA 4= PRI
BA BN (Wthrombostatin, angiostatin,
tumstatin) & {5 It 52 AL AN 88 2E -
Fe T o8 R KR L IR (ATP53) B i i ik 4 B
FRABRE R > EERUNE R A o A R
52 I G A SR A7 28 Bek A 1A 0 S T2 i A
HORERE M - MR th &t & 73 s VEGF, VEGF&E
5B BE Y P9 R A i A A e A= R A7 o0 (b
RICIE P B ARG o [RIIRE » Y B i M A A B
R BRA M AT E A AR R T o b i R A= IR -2
Ot o0 U B 1 KRR 2 ST R R 1l
E RS o

AR AL FNE R I A FE - IR
i - AR/ DA —HVELEH 7 S0 o s B
A L e e ) B 9 B R A 7 - A B O [E
FA 2 Ve LAY R 2 P B A 1 9 A v 4 B e
JIRIo WA A K - ELFEVEGEY™ © REELAY
I 7 3RO B ER K 70 I & G DR A JRR ) - thiér
(R 3 0T 26 R B P R 0™ o I B I

JEE MG F AN LA A E B AR Z. R A B vk BRI 2R
W e B R 1 i = A A BR ) (interstitial
pressure)” * & RSB UEEEYIIER -
FRIRER AR DU B YD e BT ER

it K 2% B (90 %) fE & FH IR IR R o0 (b
(anaplastic thyroid cancer, ATC)J5 A A2 Bl
ik CACH PRI S HEEOR SR - T B 75% EWiEhd
AR o ATCAE R A ~ B4
Ak B RS - BRI & o SRR
SEWR G & (AJCO)ER R E it 5 Stage TV » HATHY
G T I T~ BORHRIGH ~ {LERG R
HEMGHE » HBCERIEH A - 5B
TP HREAE = H - HtEE—PHIATC
R AAEEZ IR O A R - R LB R R /A
CRREER » WEERR ¥ H doxorubicini) Bl
— % HETEEE N 2 EYHE (U
cisplatin ~ bleomycin ~ melphalan ~ paclitaxel5¥)
(B2 5 (h A R i FERE B B H i > H
IRIRIE - EIEATC » BUE 7 1A ERK i %
s i > IR A A AT 2 1Y ) 1 KR B G )
M ATERE Y ~ B sl BRI 7 Bt g -
1 2 K AU A B &% ) B AP 9% R A R o RE B A
Fx_:

1.2 RasEEHEM A R IBIER {EPEEE

HHAE A R AR (BRI (K tyrosine kinase-Ras-
Raf-MEK £ 5% 5 15 AL T 38 A i) E By H IR AR
I o DRI B S AU A E AT -

H B P ER 2 — » Rast H ZHRE EIHH A
B3R —MERE A eSS (faresyl
protein transferase, FPTase) #Ras# HENE{t

(farnesylation) » A REMEITEE N ARG E
IR o NE ARSI = INEIF > Zlmanumycin » B[]
etiRas i HERINEIL » BEFE BRIV S
NEG AT » EBHEMIA SR - N
manumycinB 3 A 8¢ [Fpaclitaxel
doxorubicin ~ cisplatin % {Hff L EEY S » [
TGRS TR REANHIATCHIMR A R » &
e M Jed P A AL B [l (xenograft mouse model)fiff
%% » manumycinEpaclitaxel &5 {1 {5 F 5E (58 # ]
ATCERE A RANMAE#T A -
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& BRNeBRFIRERAR DU » BB L (in vitroDX in vivoZERAREIER) BV B REE|

L3yl i LR 2% 3k
LIRasH 25 [m] ZE GGG R R Manumycin in vitro”
JSRE SRS KA E |y in vivo®
PR af kinase Sorafenib (Bay 43-9006) in vitro”Phase I trial
i SRl A
i T TS T 51 FEPIVEGFH B RS Bevacizumab (Avastin) in vivo®
HIHIEGF receptor Gleevec (imatinib, ST151) in vitro” “Phase II trial
tyrosine kinase LT
HIHIEGF receptor Gefitinib (Iressa, ZD1839) in vitro™“Phase II trial
tyrosine kinase i PR
& FEHHIEGFZ S & AEE788 in vitro & in vivo”
VEGFR Bl i s
AT A A Eiltubulinfs & 2 & H Combrestatin A4 in vitro & in vivo®
phosphate Phase I trial #i§ A%
HOR A 3 BERFAHIRCE HHEJE T Aplidine invivo™
#llIntegrin ligase QLT0267 in vitro”
invivo”
#lProteasome Bortezomib in vitro™
#lIfiIRhoZE H 1) geranylgeranylation Lovastatin in vitro”
BMA T R 190 HIIHIE SR A RS (E0R 17-AAG in vitro”
AER R 25 Z i HhERPEE L Rl FK228 in vitro”
Il BRI SAHA in vitro™
e b PR A Lovastatin in vitro”

F—VE RIS E ] Raf kinaseH 1 -
Al Sorafenib (Bay 43-9006) © {i%#8 NE &g FEAH % iH
% B 72 RS JRRE U I ATCReE I8 4= R AN A
HAEY o HAETHASHE ATCHE E#Efs H R AR PL28 0%
Zphase 1T R A SR EITH - (HAS R R 5
o
2. FRIZES BERINHIE (tyrosine kinase inhibitors)

FHR BRI & R BUE Y receptor tyrosine
kinase (RTK) » 4% A fZ 4= KKl (vascular
endothelial growth factor, VEGF) ~ 2 FZ 4 KK+
(epidermal growth factor, EGF)3% » 32 BilflfiJed [ %&
FTAEVER AR YRR -

S PIVEGFIY LR P1HE > Bevacizumab
(avastin) TE 15 HE IR B2 AR A BB 7R RE Rl
T AT CHE e A2 R = 5 — s g 1k 8 g 010 ] 1
Gleevec(imatinib, ST1571) FATGHS SRR FE

A (HHATA 1T HYphase 11 PR
5 o 1l EGF receptor tyrosine kinasef[I (%] » 11
Gefitinib(Iressa, ZD1839) » HEAR MG #E YRR
e BB FH B F Gleevec » BEHIHIATC™ »
{BAE phase II [ IR BRAS R a2 ANKRES
AEE788fE % H fIHIEGF #% & VEGFR 5% HEif iz
FRTIERIE T - TS ES A I AR e R RE I
A RMEA T - A0 8 A SE AR A = AT
e i B S B A D paclitaxe R S REAIHIATC
WA -
3.MIEHT 4 IHIE (antiangiogenic agents)
Combrestatin A4 phosphate(CA4P) ¢ ¥
tubulinfli GHIE HE » BETRIME A - ANGRE
IEASTMHRAR™ ~ VE RS NE R SRR A ST 7T ~
phase 1 EfPREASR" 2 8 A RAFHDH ATCHY
R > {H phase 11 FREABmAS R R 3K o
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4 #RBEA T8 B (apoptosis-inducing agents)

AplidineREHNH AN HEFIDNAG AL -
PR AAEBAG 1T phase ~ M 35 # MMM T -
Aplidine /> 15 HE R SR AR A B 72 LRV RE
HH ATCRERE A K7 -

Integrin ligase & 22 Bl 1 /1 I 4 R B AE 17
IR » (£ —LEa I & o s K37 - QLT0267
e fllintegrin ligasestE i # At A& Filfi
AP (RS HE A MR R 48 1 e SE A RS
fE = B R REHITH] ATC™ ©

Ubiquitin-proteasome #&1{5 i Al A 43 % 5
HE 2 £ HZEELK o BortezomibBEHH proteasome
TEVE RS MR S T S R EATCYH T

Lovastatinf53-hydroxy-3-methylglutaryl
coenzyme A reductase inhibitor * — 7 52 {1 7] £Hf%
IMAREE » Z Al Rhofs ¥ geranylgeranylation
IAVE RS MR SRR S R EATCYH T -

5. 20 K52 =90 HIE| (heat shock protein 90
inhibitors)

BMAR T E 902 —RERR E A RN 3218 X
HEABER IR iEE E(Chaperone) o 375
HIEMA T8 90 » BEHNHIMAG A4 KAy S ER
M ESHIMEIL T » 17-Allylamino-17-
demethoxygeldanamycin (17-AAG)f5EVA & H
90 HITHIF » £ 1 #8 S I AR B 52 58 B RE 3 (50
ATCHIMUSET » (HIEJHT™ -

6. 48 EH X JEELEIHE (Histone deacetylase
inhibitor)

AH 8k 8 25 £ BR T RE 66 HH M A% G (08 L
AL BIHIERE ZE A I A 5 o L R IR Y i gk o
FK228 5 AH 4% & H 2 Z BREFHINHIE] - fE15%85¢
ATCHHM PRI TS BLRERN I A= R 73 —rHAkEE
H 2% ZTgEEGHNHI ] Suberoylanilide hydroxamic
acid (SAHA) » 1E#2I+ ATCHERERRFEIT L BE
MREAR ™ -

7 feREimpE o b

(EEATC H AR 7L g e 2 A LRR R
i TR HE RS B 2R K A RIS P TR - R A
WA AR © LovastatiniR /G #5474 ATCHERERE
i FesE R RE e L™ -

8.2 &iafE (gene therapy)

AL R pS 3 DhnRe 2 FH AR 73 (LI
Y R o3 (R B R o I R = i Y ps3
BRI AR IR » 1S 880% R B YE i
T S B AT PRAR EHE R IR SEY) R S FES ©
9.;5FREEIEEF#MAE (cancer stem cell eradication)

(B RNRE 58 A5 P Gm - BIFTEENY % PR ER
BU#E R (multi-step carcinogenesis model) » M
i B A P 250 3 A S DR T fE i AT mT DL B 3R
ST A B R DR ERIE @ E e
HHAE o FEFER MM ZLE > H AT 9eE SR8
IMF ~ ZLA ~ Bfife ~ AT SRR ~ IR ~ S
FRERCEFERRY o AR A BRI 2 i 985
F FHRBR AR FE" > BEPR H AR KIE
REFRFE » (HA0 5 A e 18 F2 15 v T
MY EEY) - FBC G EMEEY R % - 15
TEAM I B PR 8 RRMUE INaZE - B
KA ELE IR gE f7 1) -

t=H
US]=T="

TR MY EERE - 10 I8 MR 1Y) 21 I 28 B 5
BRHERE I B A - ) (8 D BR Y 73 7 R 2 A
A G 8RR MeRAREEE 7 - g
PIRgBA S - BR T HT AR R HIEIEZ St 0 R
ME &1 W% SR A B R ~ HHIEMT ~
fllintravasation8extravasation ~ i3 15 Y1
RS ~ o el T A BRI B GR B A
HE ~ SR A RO A 5 % A [R]
LIRS e fa B B - EH 524 % BIPPAR
gamma agonists (rosiglitazonefllciglitazone)REF
FEMIAE# 2L EMTH AR R > AR
e AR BE AR PR [ E Al I AU RE - ARIEPaget
FEJLIFC (188N FR Y THE Bl T B {RGR 1 -
HofM 7 S e 38 BT e s R i 1 - PHAERR
RS » B L8 SR A R A TR -

£S5k

1.Thiery JP, SleemanJP. Complex networks orchestrate
epithelial-mesenchymal transitions. Nat Rev Mol Cell Bio
2006; 7: 131-42.

2.Jechlinger M, Grunert S, Beug H, et al. 2002. Mechanisms in
epithelial plasticity and metastasis: Insights from 3D cultures
and expression profiling. ] Mammary Gland Biol Neoplasia
2002; 7: 415-32.



478 ety EANHF KRR

3.Xue C, Plieth D, Venkov C, et al. The gatekeeper effect of
epithelial-mesenchymal transition regulates the frequency of
breast cancer metastasis. Cancer Res 2003; 63: 3386-94.
4.P. Friedl. Prespecification and plasticity: shifting mechanisms
of cell migration. Curr Opin Cell Biol 2004; 16: 14-23.
5.Lee JM, Dedhar S, Kalluri R, et al, The epithelial-
mesenchymal transition: new insights in signaling,
development, and disease. J Cell Biol 2006; 172: 973-81.
6.Sahai E. Mechanisms of cancer cell invasion. Curr Opin
Genet Dev 2005: 15: 87-96.
7.Nabeshima K, Inoue T, Shimao Y, et al. Front-cell-specific
expression of membrane-type 1 matrix metalloproteinase
and gelatinase A during cohort migration of colon carcinoma
cells induced by hepatocyte growth factor/scatter factor.
Cancer Res 2000; 60: 3364-69.
8.Hegerfeldt Y, Yusch M, Brocker EB, et al. Collective cell
movement in primary melanoma explants: plasticity of
cell-cell interaction, betal-integrin function, and migration
strategies. Cancer Res 2002; 62: 2125-30.
9.Brabletz T, Jung A, Spaderna S, et al. Opinion: migrating
cancer stem cells - an integrated concept of malignant
tumour progression. Nat Rev Cancer 2005; 5: 744-9.
10.Bernhard EJ, Gruber SB, Muschel RJ. et al. Direct evidence
linking expression of matrix metalloproteinase 9 (92-kDa
gelatinase/collagenase) to the metastatic phenotype in
transformed rat embryo cells. Proc Natl Acad Sci USA 1994;
91: 4293-7.
11.Tsunezuka Y, Kinoh H, Takino T, et al. Expression of
membrane-type matrix metalloproteinase 1 (MTI1-
MMP) in tumor cells enhances pulmonary metastasis in
an experimental metastasis assay. Cancer Res 1996; 56:
5678-83.
12.Clark EA, Golub TR, Lander ES, et al. Genomic analysis of
metastasis reveals an essential role for RhoC. Nature 2000;
406: 532-5.
13.Hazan RB, Phillips GR, Qiao REF, et al. Exogenous expression
of N-cadherin in breast cancer cells induces cell migration,
invasion, and metastasis. J Cell Biol 2000; 148: 779-90.
14.Welch DR, Sakamaki T, Pioquinto R, et al. Transfection of
constitutively active mitogen-activated protein/extracellular
signal-regulated kinase kinase confers tumorigenic and
metastatic potentials to NIH3T3 cells. Cancer Res 2000; 60:
1552-6.
15.Ala-Aho R, Johansson N, Baker AH, et al. Expression of
collagenase-3 (MMP-13) enhances invasion of human
fibrosarcoma HT-1080 cells. Int J Cancer 2002; 97: 283-9.
16.Tester AM, Waltham M, Oh SJ, et al. Pro-matrix
metalloproteinase-2 transfection increases orthotopic primary
growth and experimental metastasis of MDA-MB-231
human breast cancer cells in nude mice. Cancer Res 2004,
64: 652-8.
17.Yang H, Crawford N, Lukes L, et al. Metastasis predictive
signature profiles pre-exist in normal tissues. Clin Exp
Metastasis 2005; 22: 593-603.
18.Crawford NP, Hunter KW. New perspectives on hereditary
influences in metastatic progression. Trends Genet 2006; 22:
555-61.
19.Chung DC, Zetter BR, Brodt P. Lewis lung carcinoma
variants with differing metastatic specificities adhere
preferentially to different defined extracellular matrix

molecules. Invasion Metastasis 1988; 8: 103-17.

20.Kaplan RN, Riba RD, Zacharoulis S, et al. VEGFR1-positive
haematopoietic bone marrow progenitors initiate the pre-
metastatic niche. Nature 2005; 438: 820-7.

21.Kruger A, Fata JE, Khokha R. Altered tumor growth and
metastasis of a T-cell lymphoma in Timp-1 transgenic mice.
Blood 1997; 90: 1993-2000.

22 Kruger A, Sanchez-Sweatman OH, Martin DC, et al. Host
TIMP-1 overexpression confers resistance to experimental
brain metastasis of a fibrosarcoma cell line. Oncogene 1998;
16: 2419-23.

23.0ppenheim JJ, Zachariae CO, Mukaida N, et al. Properties
of the novel proinflammatory supergene intercrine cytokine
family. Annu Rev Immunol 1991; 9: 617-48.

24 Kakinuma T, Hwang ST. Chemokines, chemokine receptors,
and cancer metastasis. J Leukoc Biol 2006; 79: 639-51.

25.Muller A, Homey B, Soto H, et al. Involvement of chemokine
receptors in breast cancer metastasis. Nature 2001; 410: 50-6.

26.Mashino K, Sadanaga N, Yamaguchi H, et al. Expression
of chemokine receptor CCR7 is associated with lymph
node metastasis of gastric carcinoma. Cancer Res 2002; 62:
2937-41.

27.Taichman RS, Cooper C, Keller ET, et al. Use of the stromal
cell-derived factor-1/CXCR4 pathway in prostate cancer
metastasis to bone. Cancer Res 2002; 62: 1832-37.

28.Hiratsuka S, Watanabe A, Aburatani H, et al. Tumour-
mediated upregulation of chemoattractants and recruitment
of myeloid cells predetermines lung metastasis Nat Cell Biol
2006; 8: 1369-75.

29.Jones DH, Nakashima T, Sanchez OH, et al. Regulation
of cancer cell migration and bone metastasis by RANKL.
Nature 2006; 440: 692-6.

30.van Deventer HW, O'Connor W, Jr., Brickey WJ, et al. C-C
chemokine receptor 5 on stromal cells promotes pulmonary
metastasis. Cancer Res 2005; 65: 3374-9.

31.Nieswandt B, Hafner M, Echtenacher B, et al. Lysis of tumor
cells by natural killer cells in mice is impeded by platelets.
Cancer Res1999; 59: 1295-300.

32.Gupta GP, Massagué J. Platelets and metastasis revisited: a
novel fatty link. J Clin Invest 2004; 114: 1691-3.

33.Philippe C, Philippe B, Fouqueray B, et al. Protection from
tumor necrosis factor-mediated cytolysis by platelets. Am J
Pathol 1993; 143: 1713-23.

34.Mehta P. Potential role of platelets in the pathogenesis of
tumor metastasis. Blood 1984; 63: 55-63.

35.Karpatkin S, Pearlstein E. Role of platelets in tumor cell
metastases. Ann Intern Med 1981; 95: 636-41.

36.Nash GF, Turner LF, Scully MF, et al. Platelets and cancer.
Lancet Oncol 2002; 3: 425-30.

37.Gasic GJ, Gasic TB, Murphy S. Anti-metastatic effect of
aspirin, Lancet 1972; 2: 932-3.

38.Dormond O, Foletti A, Paroz C, et al. NSAIDs inhibit alpha
V beta 3 integrin-mediated and Cdc42/Rac-dependent
endothelial-cell spreading, migration and angiogenesis. Nat
Med 2001; 7: 1041-7.

39.Weis SM and Cheresh DA. Pathophysiological consequences
of VEGF-induced vascular permeability. Nature 2005; 437:
497-504.

40.Paget S. The distribution of secondary growths in cancer of
the breast. Lancet 1889; 1: 571-3.



HETE T A5 AR X TORIR R AL B e e R 479

41.Bjerkvig R, Tysnes BB, Aboody KS, et al. Opinion: the
origin of the cancer stem cell: current controversies and new
insights. Nat Rev Cancer 2005; 5: 899-904.

42.Mehlen P and Puisieux A. Metastasis: a question of life or
death. Nat. Rev. Cancer 2006; 6: 449-58.

43 Kim CFB, Jackson EL, Woolfenden AE, et al. Identification
of bronchoalveolar stem cells in normal lung and lung cancer.
Cell 2005; 121: 823-35.

44 Park CH, Bergsagel DE, McCulloch EA. Mouse myeloma
tumor stem cells: A primary cell culture assay. J Natl Cancer
Inst 1971; 46: 411-22.

45.Meszoely IM, Means AL, Scoggins CR, Leach SD.
Developmental aspects of early pancreatic cancer. Cancer J
2001; 7: 242-50.

46.Hudson DL. Epithelial stem cells in human prostate growth
and disease. Prostate Cancer Prostatic Dis 2004; 7: 188-94.

47.Huntly BJ, Gilliland DG. Leukaemia stem cells and the
evolution of cancer-stem-cell research. Nat Rev Cancer 2005;
5:311-21.

48.Calfa CI, Rosenblatt JD, Cho HM, et al. Antibodies and
antibody-fusion proteins as anti-angiogenic, anti-tumor
agents. Update Cancer Therapeutics 2006; 1: 159-73.

49.Carmeliet P, Jain RK. Angiogenesis in cancer and other
diseases. Nature 2000; 407: 249-57.

50.Dass CR, Su T . Delivery of lipoplexes for genotherapy of
solid tumours: role of vascular endothelial cells. J Pharm
Pharmacol 2000; 52: 1301-17.

51.Adair TH, Gay WJ, Montani JP. Growth regulation of the
vascular system: evidence for a metabolic hypothesis. Am J
Physiol 1990; 259(3 Pt 2): R393-R404.

52.0lesen SP. Rapid increase in blood-brain barrier permeability
during severe hypoxia and metabolic inhibition. Brain Res
1986; 368: 24-9.

53.Shimaoka K, Schoenfeld DA, DeWys WD, et al. A
randomized trial of doxorubicin versus doxorubicin plus
cisplatin in patients with advanced thyroid carcinoma. Cancer
1985; 56: 2155-60.

54.Ahuja S, Ernst H. Chemotherapy of thyroid carcinoma. J
Endocrinol Invest 1987; 10: 303-10.

55.American Joint Committee on Cancer. In: Fleming ID, et al.
editors. American Joint Committee on Cancer manual for
staging cancer. Sth ed. Philadelphia: Lippincott-Raven; 1997.

56.Kondo T, Ezzat S, Asa SL. Pathogenetic mechanisms in
thyroid follicular-cell neoplasia. Nat Rev Cancer 2006; 6:
292-306.

57.Yeung SC, Xu G, Pan J, et al. Manumycin enhances the
cytotoxic effect of paclitaxel on anaplastic thyroid carcinoma
cells. Cancer Res 2000; 60: 650-6.

58.Xu G, Pan J, Martin C, et al. Angiogenesis inhibition in the
in vivo antineoplastic effect of manumycin and paclitaxel
against anaplastic thyroid carcinoma. J Clin Endocrinol
Metab 2001; 86: 1769-77.

59.Kim S, Yazici YD, Calzada G, et al. Sorafenib inhibits the
angiogenesis and growth of orthotopic anaplastic thyroid
carcinoma xenografts in nude mice. Mol Cancer Ther 2007;
6: 1785-92.

60.Bauer A, Terrell R, Doniparthi K, et al. Vascular endothelial
growth factor monoclonal antibody inhibits growth of
anaplastic thyroid cancer xenografts in nude mice. Thyroid
2002; 12: 953-61.

61.Podtcheko A, Ohtsuru A, Tsuda S, et al. The selective tyrosine
kinase inhibitor, ST1571, inhibits growth of anaplastic
thyroid cancer cells. J Clin Endocrinol Metab 2003; 88:
1889-96.

62.Dziba J, Ain K. Imatinib mesylate (Gleevec; ST1571)
monotherapy is ineffective in suppressing human anaplastic
thyroid carcinoma cell growth in vitro. J Clin Endocrinol
Metab 2004; 89: 2127-35.

63.Lopez LP, Wang-Rodriguez J, Chang C, et al. Gefitinib
inhibition of drug resistance to doxorubicin by inactivating
ABCG?2 in thyroid cancer cell lines. Arch Otolaryngol Head
Neck Surg. 2007; 133: 1022-7.

64.Hoffmann S, Glaser S, Wunderlich A, et al. Targeting the
EGF/VEGF-R system by tyrosine-kinase inhibitors--a novel
antiproliferative/antiangiogenic strategy in thyroid cancer.
Langenbecks Arch Surg. 2006; 391: 589-96.

65.Nobuhara Y, Onoda Y, Yamashita Y, et al. Efficacy of
epidermal growth factor receptor-targeted molecular therapy
in anaplastic thyroid cancer cell lines. Br J Cancer 2005; 92:
1110-6.

66.Schiff BA, McMurphy AB, Jasser SA, et al. Epidermal
growth factor 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: 8594-602.

67.Kurebayashi J, Okubo S, Yamamoto Y, et al. Additive
antitumor effects of gefitinib and imatinib on anaplastic
thyroid cancer cells. Cancer Chemother Pharmacol 2006; 58:
460-70.

68.Pennell NA, Daniels GH, Haddad RI, et al. A Phase II Study
of Gefitinib in Patients with Advanced Thyroid Cancer.
Thyroid 2008; 18: 317-23.

69.Kim S, Schiff BA, Yigibasi OG, et al. Targeted molecular
therapy of anaplastic thyroid carcinoma with AEE788. Mol
Cancer Ther 2005; 4: 632-40.

70.Dziba JM, Marcinek R, Venkataraman G, et al.
Combretastatin A4 phosphate has primary antineoplastic
activity against human anaplastic thyroid carcinoma cell lines
and xenograft tumors. Thyroid 2002; 12: 1063-70.

71.Dowlati, Robertson K, Cooney M, et al. A phase I
pharmokinetic and translational study of the novel vascular
targeting agent combretastatin A-4 phosphate on a single-
dose intravenous schedule in patients with advanced cancer.
Cancer Res 2002; 62: 3408-16.

72.Straight A, Oakley K, Moores R, et al. Aplidin reduces the
growth of anaplastic thyroid cancer xenografts and the
expression of several angiogenic genes. Cancer Chemother
Pharmacol 2006; 57: 7-14.

73.Younes M, Kim S, Yigitbasi OG, et al. Integrin-linked kinase
is a potential therapeutic target for anaplastic thyroid cancer.
Mol Cancer Ther 2005; 4: 1146-56.

74 Mitsiades CS, McMillin D, Kotoula V, et al. Antitumor effects
of the proteasome inhibitor bortezomib in medullary and
anaplastic thyroid carcinoma cells in vitro. J Clin Endocrinol
Metab 2006; 91: 4013-21.

75.Zhong WB, Wang CY, Chang TC, et al. Lovastatin induces
apoptosis of anaplastic thyroid cancer cells via inhibition of
protein geranylgeranylation and de novo protein synthesis.
Endocrinology 2003; 144: 3852-9.

76. Braga-Basaria M, Hardy E, Gotfried R, et al. 17-Allylamino-



480 et ENNF RRY

17- demethoxygeldanamycin activity against thyroid cancer
cell lines correlates with heat shock protein 90 levels. J Clin
Endocrinol Metab 2004; 89: 2982-8.

77 Kitazono M, Robey R, Zhan Z, et al. Low concentrations of
the histone deacetylase inhibitor, depsipeptide (FR901228),
increase expression of the NaP/I_ symporter and iodine
accumulation in poorly differentiated thyroid carcinoma
cells. J Clin Endocrinol Metab 2001; 86: 3430-5.

78.Mitsiades CS, Poulaki V, McMullan C. Novel histone
deacetylase inhibitors in the treatment of thyroid cancer. Clin
Cancer Res 2005; 11: 3958-65.

79.Wang CY, Zhong WB, Chang TC, et al. Lovastatin, a
3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitor,
induces apoptosis and differentiation in human anaplastic
thyroid carcinoma cells. J Clin Endocrinol Metab 2003; 88:
3021-6.

80.Nagayama Y, Yoloi H, Takeda K, et al. Adenovirus-mediated
tumor suppressor p53 gene therapy for anaplastic thyroid
carcinoma in vitro and in vivo. J Clin Endocrinol Metab
2000; 85: 4081-6.

81.Zhang Ping, Zuo Hui, Ozaki Takashi, et al. Cancer stem cell
hypothesis in thyroid cancer. Pathol Int 2006; 56: 485-9.

82.Aiello A, Pandini G, Frasca F, et al. Peroxismal proliferator-
activated receptor-gamma agonists induce partial reversion
of epithelial-mesenchymal transition in anaplastic thyroid
cancer cells. Endocrinology 2006; 1474463-75.

The Mechanism of Cancer Metastasis and

Advances in Potential Treatment for

Anaplastic Thyroid Cancer

Shih-Che Hua', Chieh-Hsiang Lu', and Tien-Chun Chang?®

"Department of Endocrinology and Metabolism, Chia-Yi Christian Hospital;
“Department of Endocrinology and Metabolism, National Taiwan University Hospital

Most cancer deaths are caused by metastasis rather than the primary tumor. Therefore, nowadays, it
is crucial to understand the mechanism of metastasis more and more. Early in the nineteenth century, Paget
postulated the "seed and soil" theory to explain the phenomenon: the disseminating cancer cells ( "seed" ) need to
find the appropriate microenviorment in target organs ( "soil" ) for metastatic growth. Pathologically, as parasites,
the cancer cells exploit the host and survive depending on the host environment. Cancer cells can use multiple
strategies to metastasize successfully. Besides angiogenesis, other mechanisms exemplified as epithelial-to-
mesenchymal transition (EMT) making cells more migratory and invasive, and exhibiting marked cell plasticity for
adaptive switch in different host environment. There is also a close crosstalk and interaction between cancer cells
and the host microenvironment (including fibroblasts, immune cells, and extracelluar matrix). The interaction will
determine and influence the progression of cancer at all stages. Regarding why cancer cells would metastasize
to the specified distant organ, recently, there are emerging evidences supporting the chemoattraction theory (the
attraction between cytokines and its corresponding receptors), as the mechanism of inflammation. There are also
accumulating evidences supporting the concept of cancer stem cells. Anaplastic thyroid cancer (ATC) has very
high metastasis and mortality rates among all human cancers. Conventional treatments for ATC include surgery,
radiation therapy, chemotherapy, or their combination. Current treatment results are very disappointing and the
patients' average survival period is only three months after establishing diagnosis. Recently, because of the
better understanding the mechanism of metastasis, there are various potential target therapy medicines for ATC
conducted in vitro or in vivo experiments. The future clinical trial results may be promising.(J Intern Med Taiwan

2008; 19: 472-480)



