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New Promising Therapeutic Modalities for
Thyroid Cancers: Histone Deacetylase Inhibitor,
PPAR-gamma Agonist, and Retinoic Acid

Woung Youn Chung, M.D., and Orlo H Clark, MD.",

Most patients with thyroid cancer have well differentiated
tumors that usually respond to conventional therapy including
total or near total thyroidectomy, radioiodine ablation and
TSH suppression. About 10% of patients, however, have
aggressive cancers as a consequence of de-differentiation.
During de-differentiation, thyroid cancers not only show more
mitosis, fibrosis, and altered cell structure, they also lose
thyroid-specific functions (iodine uptake, TSH receptor
expression, and thyroglobulin production). These poorly
differentiated or undifferentiated tumors mostly fail to take up
radioiodine and are responsible for most deaths from thyroid
cancer. New therapies need to be developed for patients
with these types of tumors. Among the most promising
antineoplastic therapies for these poorly differentiated and
undifferentiated thyroid cancers are the histone deacetylase
inhibitors, the PPAR-gamma agonist and retinoic acids.
These drugs have therapeutic effects for thyroid cancers in
inhibiting growth and inducing apoptosis and redifferentiation,
in vivo and in vitro studies. And, clinical trials in patients
with refractory thyroid cancers have been initiated. Further
laboratory investigation of these drugs is necessary to
understand molecular mechanisms and demonstrate thera-
peutic efficacy for thyroid cancers. (Korean J Endocrine
Surg 2005;5:69-74)

Key Words: Thyroid cancer, Histone deacetylase inhibitors,
The PPAR-gamma agonist, Retinoic acid, Redi-
fferentiation
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Histone Deacetylase Inhibitors
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Hyo] 2HHET(5,6) Y AXAME o] &
tgstel gopredsrt ks A o7 - o] Hol %
o] A2 Q1 wilo] o] Fol A At o g 7}74 g
T g ool Bk Aol A BrE Xl ukeh o] QhAll Aol A
= S| 2EY o) oAE sy} B et A A dd
AA B 4F LA HAHo] FrET F, A EAM=
histone deacetylase”} -7 ZH(oncogene)2] = Z X E (pro-
moter)ol] F}2-&FFo 2N S|AEL] opAEE A
o zYsrozn AANAQ ATy Z4, B3 1A BA
< At dfrAAe s Fed ¢S TAAT=
Aoz gEATh(S-9) 2ol o8 7FA FAE o] histone
deacetylase®] 7]%5& AIgthe A o] BrE F ol we} o]
22 histone deacetylase inhibiterS 2] &¢x 8 E ol o3|
Be ATE0] o]FolAL

Histone deacetylase inhibiter+= ?i’ﬁ. o F Aolg o2} 7}
A A EZ FA short-chain fatty acids (butylate, valproic
acid), hydroxamic acids (trchostatin, SAHA), cyclic tetrape-
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ptides (depsipeptide; FK 228)3} benzamide-containing compo-
unds (MS-275)2 /T ¢ d+=ul,(5,6) ©] 5 trchostatin
(TSA)9} depsipeptide (FK228)7} 73734 <ol tidt g2
Aol A o] m] ARE-E AL, valproic acide 9733 fr&4d0l
5 O E |tE o] HZo o] AFolA AREEHIL 9l
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g Aol FAE AE F7] i
£ 8} (redifferentiation) S 235}
WA T(5-13) 1 FellA=
o Aed, #5748 &, 35 o A
A GolXeE EE 57 579
FAME AE A JA ¢ A
o] A8 W w3etA &= A
Ao 2 ABARA & 7hsAS Holn
TSAE AIE 5719 G1% G2/M7]°]| 75}9“0}04 ot *1]”94
S JAst p213 p277 22 cyclin-dependent kinase
inhibitor®] FHS - =3}o] Th3 cyclin- dependent kinase
9] FA=E A3FA) )AL, bel-2, bel-xl, bax, bad9} 22 A X
JAb #HAE fFRAAEY HEs - ot ARE
YEM AT (5-10,12,16) T3+ A E 2] immortalization®} trans-
formation®l] & 23t §&-& 3} telomerase 2] LHS 3
Al71E AL BEHTh(5) TSAY A&t adhe 34
ol A gA a3 e A8 2348 A &
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Fo m)Es) A HAHLE 994 AR U]
B MEEE Z/NA AELES 2L & Ak A
2 AAF v TG, 14)

FK228 TSAS] 246-7]215} D2l AL WA 243} o
g2 HA % % histone deacetylas®] zink groupol| 283}
71%& A e AoE I A Avh(I7) TSAY vz7}HA]

2 o7 o= M E AF A @ QR a7 By

gdow, AN dEgAE o] e 3ot ATt =L Ao
2 AT, o4 ArolAE AE 540 o7 B Aol
gAML ANHe A2 Aol E AE S50
Vg Aoz walA TSAS AR AR B84 AR
Fol 0le 7154 Qe ARMAZA Be A7} A
I Ath(17-22)

Valproic acide 7|&0l &= AH & ZAA 9 3 A2
kA 2 A ol histone deacetylas®] 42 JA|etE AL
2 g o obH7kA] a1 Af 7)He] GAE] g A A
ggot ofol] gk A77F Bagh Astoltt o|n] AEHE oF
Ao]7] wjZol oFAle] FAFgo wpE kP A o] olw] HF
A E 3E YR e A ATl fA A
T AT AAol Slo] HZ Be dFelA A ]

t}h(2324) AAE BAE fH’E}ii st 27] 94 A7t
UCSF d7-"ollA ofn] Alztslo] X8 Folnt.

2 ANEE 74 & 2 AT & 2e 23 A
byt v R} 73 oFe] A EFo] TSA, FK228, Valproic
acidE A2l 23, A EF9 FH wet 7t Aol
UAARE Al 71A] oA BF AlZ A oA, AE AL
o= FdA A FUHE Y, 23 %
2] 72 #Q1 NIS (sodium iodine symporter), Tg (thyroglo-
bulin), TPO (thyroperoxidase)2] @do| A5 ZHHOZH
AiEst a7 Ass & F AATh(25,26)
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PPAR-gamma agonist

Peroxismal proliferator-activated receptor (PPAR)<- nuclear
hormone receptor superfamily®] U2 A Al 7He] 484
(@, B, VE 7FAL Utk o] F PPARvE A% 4% &
23l 2% TS b= 302 FelA 1on, retinoid-
X-receptor?} ©]& ©] & A (heterodimer) S FAJSFIL peroxi-
smal proliferator-response element (PPRE)!| bindings}< ligand
o A58 B BRI BHHE FEaT HEA
ligand2 5 AHHah 2 2@y, NSAIDS Y X 54
2 Zo] A5 31 9)+= thizolidinediones (TZD)©|t}. TZDA|
9] T% X FAZE troglitazone, ciglitazone, proglitazone}
rosiglitazone©] S| E =t G X8 Z&L Q&dd At
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AE ZH 2 A led IHAES EY0ZH o]F
Xt} (27-29) o= o] Z-2 PPAR-Y agonist &FA| E©]
og] o Tl Ax A AA, MEILA =, AL 3}
FAAE A7} gl5ol W ol wet g FellA=
ol thgk AF7F &Ee] o] Fo| AL 9l

200019 9] Kroll 5(30)°] H3E7 34 Oloﬂ A PAX-8%}
PPAR-v &A1 32+ A8 & (rearrangement)Z} &
ol (fusion protein)e] A& X 1135 =6 PAX-8-PPAR-
v 8 9L wild typwe] PPAR-v =842 7|52 A3}
ANA A4 FATY 228 28t A B3 AT 1
AE AARE Ao Fedth BIN ¢ 24 L A
FolH PPARVFEAS) HEEE o] we T
PPAR-v agonist©]| «]OH PP R-v F&A 9 o] TdS
ol GAE 2 VTS AEFoEN dAlxe 4
Al g A E sk AlE ﬂ*} FE3H ®Th(31,32) o] 22
PPAR-v agonist®] X & &3+ AL A GAE F9
obAle] 7ol wet AAiT el oS B o
ol oM MEE A7 gAEA TS AFEH] 9
g A9A 750l Fashal obee] PAX-8-PPARY &%
Bel Q43 a4 FRsEE wHo] A%Holol &

_“Jg
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® GTAEE FEYY, ARG, FILAY ALTA
3

AE DAL F5 FAAFQ bel2, bel-x19) %@_57} 53] ox
A FAE FAA 50% ©)F AR S FQlste] 7
A el Wi ABAZAMY THedS skt w3
Al A3 valproic acid9} P}ZH71A| 2 Rosiglitazone® ©|
U] BEAEAZAM G FH A AHEEH O] ¢
o] YFHA7I U Aol A AHEE F Uvk= FA
ol lom, dAE A5 o g st 27] 4 A7t

UCSF dA7EelA 218 Fo|t},
Retinoic acid

Retinoic acids (RAs)<= HIE}Y] A2 AESZ A AEZ
A ARAQD AE A, AE S, AE 3ol Fag o
&S5 e o= °L34X4 ATH(33) RAY °Fgj et 714
7B A0 2 RA receptors (RARq, RARB, RARY)S} reti-
noid-X receptors (RXRg, RXRp, RXRv)ol <& wi7j=&
4l o] & 484 &2 ligand-activated transcription factors
2 A-§3th(349) RARRXR ©]F o]FA £ RXR 5% ©]
3 A (homodimers) = RAY| 93] L= FHAAEY ==&
L E9] £2)3}+= RA response elements (RARE)ol| F-2H5 o
2R AEAD A5 E A8t fA AALE 245447
© A485 st Ao=Z g A th3s,36)

RAE oe] 7HA ol gk AEst A5A=A 1 &

o] =9 vf 1o, 53|, acute promyelocytic leukemia,
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Az AGAd] i AAL FRAE AT50] A
A,

RAS] X8 EIE o 5849 a2l A5 A A
o elal WS e, 1A Pl AE SR met 8
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F3HA Yehte a BLE Q1 TH(46-48) WA RA 5

£49) %}a 4e 040 99 54 4 A WA
B0 93 RA AR AEY ERE AZT 5 UdE F
26 e 8 4 Sk 98 4 Ak sl AL
2] 714 RA 587 % RARD L8 o] o] ofe] 744 4

v ¢he] Wk A RAC O FoF A8 B Fad
age 3= Aoz wEFon, o Ax AR 3=
AER ot X859 T S Ha vh¢9-57) HA
2 Y, FARY, 7Y, A3l A RARBY 2E

Asl7F B AL o] 22 o] ¥do] RA X Foj tig A
g a3 dAozA rhsgo] A el wpek Add
 RARBE AL Z & A= FAE Zrolfjil RASH W

£3to] RARp Add e 3¢ N ass I sl
= %%%Ol %*ej}s o]Fo] A1 gle 42 & 1A

o
Holl &34 O]‘j)rt AT RAS
o] “ng"ﬂ w2t RA A4 ot Al¢h FAFGelA
TSA -2 valproic acid®} RAS W& WE_ Z

SanE B39t} (24,58-62)

= ATAEE o 7HA 43 o AlzF 3 2460
RARBY A T¥& ggtozn o] 22 RARBY o]
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