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ABSTRACT

Background: Surgical excision is the only effective treatment of medullary thyroid carcinoma (MTC) and
there is no certain treatment for recurrence or distant metastasis. Materials that influence MTC cell
proliferation were recently reported. Presently, we evaluated the influence of dexamethasone, somatostatin,
progesterone, estradiol-17-beta, forskolin and gastrin on MTC cell proliferation and calcitonin secretion.

Methods: Genomic DNA was extracted and sequenced from untreated thyroid TT cells and cells treated
with 10°~10" M dexamethasone, somatostatin, progesterone, estradiol-17-beta, forskolin or gastrin, and
cultured for 1~6 days. Cell proliferation was assessed using a BrdU assay at days 1, 2, 3, and 6. Calcitonin
in the culture medium from dexamethasone-treated TT cells was measured at days 1~3.

Results: Replacement of cysteine with tryptophan at codon 634 of exon 11 was evident in treated TT cells.
There was no significant difference in cell proliferation at days 1~3 in cells treated with somatostatin,
progesterone, estradiol-17-beta, gastrin and forskolin, while proliferation was inhibited in dexamethasone-treated
cells in a concentration-dependent manner from 10°~10® M with no inhibition evident at 10"° M. Calcitonin
levels in 10°~10® M dexamethasone-treated cells were decreased.

Conclusion: Dexamethasone is a potentially useful compound to suppress MTC cell proliferation. Further
studies are necessary to explore this potential further prior to clinical use. (J Korean Endocr Soc 24:93~99,

2009)
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1. Direct Sequence Analysis

Ak A A-E AEFR TT AIEFEHE] Wizard
Genomic DNA purification kit (Promega, Madison, WI)<
o] 83lo] Al DNAE F33]99tk Exon 11¥19] RET
proto-oncogene~= HE37IX] DNAQ! primer2} 37| thermal
cycler, model PE 9600 (Perkin Elmer, Foster city, CA)S
o]-8-5tod polymerase chain reaction (PCR)ZE ZE&}9)
A8 primer+= Forward 5’-GCAGCCTGTACCCAGTGGTG
-3’, Reverse 5-GAGACCTGGTTCTCCATGGAG-3’%t}k
automated direct sequence analyzer (ABI PRISM 3100
Genetic Analyzer, Applied Biosystems, Foster City, CA)S

o] &3slo] PCRZ %% DNA 37141 E4L Aefelgict
2. M=Z= 3 HHS

TT AES= American Type Culture Collection (Manassas,
VA)ZHE] Azl AlZF+= 10% fetal bovine serum
(FBS), 100 U/mL penicillin, 100 ug/mL streptomycings 3%
3RE F-12K HHFHATCO) A vieksl gl o, 7iguled7]
5 ol8slo] 37T, 5% CO,, 95% 0,9] 7l uiokslsd
oh ikl 39 gHow wARiglon] 159 How
A7} 70-80% B Arepi Aliulesiict.

Dexamethasone (Sigma, Saint Louis), estradiol-17-beta
(Sigma, Saint Louis), progesterone (Sigma, Saint Louis),
forskolin (Sigma, Saint Louis)< 2} 100% ol[g-2ol] 8-l
AIZ1AL of[ehZ 0.1% 2] FEE oF= Helshet] A= ek
Somatostatin (Sigma, Saint Louis)+> Hank’s Buffered Salt
Solution (HBSS)Z -£3l4]7]31, gastrin (Sigma, Saint
Louis)< [] ZE"E _8.5}]/(]7] _[_oﬂ .»1_9_’6‘} x4x4 rxeg U]——E
o oz Helol] AEEe). Z2ke] &l EAvkeR Heldt

AEZS zFo g slo] ulaslick

3. M=Z B4

9| oMl Zat "I}

A FAE 2ol

517] $J8l] thymidine -f-AE|2] 5-bromo-2’
-deoxy-uridine (BrdU) incorporation (colorimetric)<
3kl A2k ELISA 7]E(Cell proliferation ELISA, Roche,
Germany) & BrdU assay S Alslslic}l. 2HH4 SHAIESFE
96-well plateell Z+ well B A|EF7} 5 x 10%0] HE= 2
TR 3 48A17F 52t AT 7 wellol] QB 7 QlEE 3]
ek g A2 24 X178 Aell PBS7F E3E]R] 92 uljokelo]]
Al wfekEldrl. o] F o]l dexamethasone,
progesterone, estradiol-17-beta, gastrin, forskolin Z27}9] &
AL 107, 10°, 10% 10" M 52 AHelsla 1, 2, 3, 6
ofl BrdU assay S AI2§slich AlE F4] W3lE vlashy)
S18l 217t ol §3) BARE A4e] SR Al A
EE 1, 2, 3, 690l BrdU assay& A3}

AE A4S ZHsP7] Aol Aol BrdUE Yol 4|7k
E3F wieksladek. AlEe] 343 DNAS] WAl o]$ofl BrdU
A7 2 =, ohA] o] 2Q1 71 Hkgol] ofaf] W] A

A7} AI=]2 multi-well spectrophotometer (Molecular

somatostatin,

Devices; Versamax tunable microplate reader)el] 2Jsl] 5%
57h 2guIge 2 e SYHOR 3314 wlel
TR Z v]azslgick

4. ZANEHY 5= &3

TT A e & dexamethasone *|2] 195, 2Y9A), 34
o] ﬂﬂsl FEHE iR SRS 250~300 ugH A
AR FEE 2gelgich BAEYS o] 24 4
] 7]___(MEDGENIX CT-U.S.-IRMA, Biosource
Europe S.A., Belgium)< o]83lo] HAMAAIZHoZ &

RIS
< —
1. &2t M|EFO| RET Mutation0f| CHst
Direct Sequence Analysis

Exon 11%9] FE 6340114 Cys (TGC)9IA Trp (TGG)
2 238 Zoiwo]|2 shelslgirkFig. 1).

2. 2t S| SE0 [ ZAM $Fe0| HE
54 &1}
A=k 24 A% AlZel] 107, 10, 10°%, 10 M9 5

52 77te] 248 A= oPME UH, 195E 39717
dexamethasone2 A|2J3} t}2 5717 EAEL 717be] =it
I} AIE FA9] XlolE HolX| ¢9krhFig. 2). SomatostatinZ}
forskolin®] 3Y#llol] ZAlo] AA|E]= AXZ HJor) o]x
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Fig. 2. Time and dose related effects of dexamethasone (A) progesterone (B) estradiol-17-beta (C) gastrin (D) somatostatin (E)
and forskolin (F) on TT cell proliferation. The dose dependent decrease in TT cell proliferation with exposure to only
dexamethasone is demonstrated. Results presented are the mean of proliferation ratio (mean + SD).
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Fig. 3. Calcitonin levels during TT cell proliferation.
Calcitonin levels are increased steadily at the control during
1, 2, 3 day. Calcitonin levels in the dexamethasone treated
cells (10'8, 10° 10° M) are inhibited about the increase in
Calcitonin levels (* P < 0.05 vs. control day 1, ¥ P < 0.05
vs. control day 2). Results presented are the mean of
Calcitonin levels (mean * SD).

69A @t F41a vlazslSls ulf XolE HolA| gksk
th 1 o]elo]] thE 37HA] BAEE 69A] Al T4 =
T3} vl aslgl o) Ho| & HolA| gkt 7 E4e] 10° M
EEE A Aol 29 oo SAoE At S
o] oFgel| o3t FHE <& 4 gk

Dexamethasone< 10 MollA] 10°7}4] 557} Z713ko)|
upel A At Al FAle] B AAlElE A B
o] F9lou} 107 Mellde izl vl A=A oksk
th 107 MEr} HL TR FAlo] A=A gkl
Dexamethasones X2l3i& wl 194 7P ®ol F4o]
AAE R o T o]l AE FAE] AA| AEe Fras)

Atk
3. Dexamethasone X2| A| ZA|EH £H| dis}

A A A|E2] =40 AA|w]+= dexamethasoneS
10" M oflA] 10° F2& X A] A7l whe} 2 e =
EE 2s9iek 10° Mol 10° M7IA] ‘552 dexamethasone
= Al Al ZF AFellA vzl i3l ZAES] F=rt
o)Al ZH4a=slAekP < 0.05) (Fig. 3).

WA A% A3 A B2 o A7lol stel
dokie] Aol gl 7-fells 75-90%
AP X5 e vk e sl Agde] 9l

S 7A$ollE 20~30% AEnto] AP 292 2L < 9
o

=

o oA QrH12]. B3 AMbsls A-polls 23k X8
ol ged] A okt HZeolle A Ak XEsHe
2 5 ool ofg] 7EA] ofEell o3k AakE gobr] 9
3 B od7Eo] Harsar 9lowm ZY Fof glri13~15].

7Fae] A Sk Q3 Rk T ARE B
ol RETS 34 418 X|29] BE2 Hw RET 7LH
9] oAA|Z Vandetanib, Sorafenib, Motesanib, Sunitinib,
imatinib ‘50| NE- X FHOZ P AT Foll hri16~20].
ag]x 1 ool NFxBEF =3 proteasome AA|Q]
bortezomib7} &3 H 1 F|glom, WbAA X8 8l oHE X
Ee] g5 exjo] ohd &9t el AWXEIL QlrHie,21).
T} olefgl o] 7HA] g A7 52 A St
o AguA] ka5 o = ot SIS Fol sHXell
o|EEE SlAl= Fkar girk

L odqelldle A Ae] F2oll ke E ZleR
AZtEl = 671 oFeg 7] A ARk AlEell Al
slo] Alx gAe] wakE IPdsigick

Estrogen <8417} thite] 74l 738%delA] s
= Aoz duA glovt obF Ak o o A 9l
A ¢keh22]. #A A A% Al estradiols X8k
e w78 F 5 x 107 M| Al SakollA Tk AlE
Aol Tk Ade Kol Flont o oo ol
= 2318 Al S 9], St estrogen T84
o] oFgQl a EA9t p TEAPE A Al EAlls)
w Zpzke] gA] Wl ofsll s AT A
Aol Kol nf glel22]. & A7llAE 3UAell e A
E A7Ae] wishe HolA] gkgkown 6A Al A7 vl
AL w5 Mol elgkeh b 4HSH Aol
estrogen & o1& <] BE7} of2A vehles Ag 17
JhehH o] Fof] EAIE ERIBR, 6% ol F7IAl AIE F
A wshe ki olet

I PAIQF AlESQ KTC-204 34 progesterone$l
medroxyprogesterone acetate (MPA)E X]2|3120S vl AlE
A7oll ¥iShE HolA] ghFo] Hars|glont A At
AlZolA= oAl vz 39ieH23]. & el A
A9} A|ESFo progesterones X2] Aol A|E AjAboll=
315 HolA] kst

A oAE A|xollA] WHEo] M ek HAA
715 %A RET/PTC1E RS Ao forskoling
Helgt 739 forskoline] RET/PTC12] <Jek} wl] 2h8-S
she Zlow HaEgleH10]. a2l A FEellA
forskolin®] <J&of] thall Hardl A7 gigich & dollA
= A A AT forskoling Xel8lsle wll AlE
Aol WgkE HolA okt

AAAQ A C-AIES AP AStellA kI
31 227 cholecystokinin, T&HE L o] H&s] U
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A YA gkort o] FEAIE AFshe gastrine] A
A]F AIEFAA A S-S Yove Zler Kok v 9l
tH11,24~26]. T2, 2344 G789 Z7]0ll= cholecystokinin,
TEAE] =2 W AL Kol RIEAY Hol=l 3+
A Al A4= cholecystokinin, 847} WEE]R] oke-
& Barzk vl Qlo26]. 2 QoA 10° M) gastrin X
2| Alel] 29R45E] 6 QAR A o] ASEE Aem
Hagglon), B AFelAE 10° M olglel] 10" M. 10°
M, 10° M 25ollA 38R 7+ tlzgat Xol g HolA]
oskom 6PAeNAE o] ZEE AolS HolA] igkrii1l].

Somatostatin< T}t ZZofA A|Ee] AdAky} HH] 7|
soll e F= ZleR dA SUeh4]. A AL 3
AJAAE octreotide, lanreotide 52 somatostatin -F-AFE2
= A& Aol calcitonin®] FAE YA T4E SRAA
F= Ao g B u%9drH4,27]. 18]3, somatostatin 4|
o] oF] 1, 2, 57 WAl ASH AT T A2hel
ool wE somatostatin FFAF B2 AIE AAS ZTA]
A =2 AR AR OE EIE HolFes ZleR
B3 5|9ith4,12,28]. #FAol| somatostatin A} E2S 3t
AelAl Tl wil A A%kl FAell g mAA
oksiehe A3t Zhe] = 8A| ool wt Al Al7dell vl
A= odgo] A7t o = Wl & AellA] AR wisrt
FelstA dehdA] obe 212 oA A7l YAJsle Aom
Bolel12].

Dexamethasone< & ¢7lol|4] Yof] AAF3} ofe] A4S &
A= ok2A 33 ALY Al SAell A Ae-5 B

co

t} #4 Frendo 52 74 429k A|*Eol| dexamethasone

o

M He] Aol| oA Zge] vehdS Hasidiche).

—

=
E A= 10° M o]€]ol] 107 MEE] 10° M7HA] tlek
g FEE Hzlsle] Foll uhE AIE Al viX= A%

2 golslglon 10° Molld 10°7k4%F dexamethasone 2]
B vepdE ERIsIgick e - 919= dexamethasone
Hel Al B FEE] Al FAe] AAlEE e Helm
2 o]Fol] 24A17F Wie] A[7tol] ulE AE T4 W}t RS
Psfiok & Zlo|ck

A FAt AIET S Alelle Iz ZA R S8
(h-CTR)®] 47FA] o} Fell h-CTR27to] WHE= Zlow
A##] 9o dexamethasones X2| Aol ZA|EW EH]7}
ZHasho] HauE]9rH6,29]. oA dollA= dexamethasone
10° M9 FEZ 2] A tizgol nls) ZAEd FE7}
294 o2 W sl B Aol A et
AEF] FAlo] JAlEE FEQ 10°FE] 1071419
dexamethasone %|2] Alol] ZAEUY] & ui3lE slols}
o oA odF ZAzel Yxslirk 1070 Mol ZAE
Y E57F thzgoll visl] S7kEA] gigkert ou)ale Aol
S Hol#] gigkor] 1 Hr} ML ol 107 M FEeliE

)

Fe FE B ) -
oz} vlasled XolS Holx ehokek. et AR 2t
A gk AT AR Hrle] Wk g ohily]
AL ol 3 ATl 7k AT ZAE ] B wishE

= A FAG AlERe] Al deke 1A
Zo g 7IiElE oE] 24 Aste] 2o e kol
A 234 ARk AIE S BIskE BsISIet: somatostatin,
progesterone, estradiol-17-beta, gastrin, forskolin< A& &
Alol] T3t W3S FA| gkgkor} dexamethasone 10°
MIE] 10714] sEellA AE FAl0] JAls)= s B
o Fode). HEgk 22 FhollA] AR HH)E izl H]
3l ZHaslSiel SAlell ofF] 71K E2e AHelsle] A
TAG Ao FAE FRIEglon, 77| tofst FEE
Helslo] ZHzke] FA) vhg-2 IERE Zlol] B A7t oju
Js Zog Helr) gt B od9h= dexamethasone *]E]
Alol] A FASE AlEe] FAo] AAlE]E H4&0] FEE
gRlsi

ulglA], 2 od5h= dexamethasoneo] 74l AQke] Al
I S GAE F Y i) rsAE Helsa gk
Tt PelA A AYge] X182 918l dexamethasone
= A8 AeiAe 2 A V1A 9 olof] whE A% A
Al gk A77E ko & oxfof & Flo|rk

(=} ok
£ =

QAT AS7HA] A ARG gl LT AR
o, & o] Fell ApsiAY Ao} d 75
A X8 Wlo] LeiA A ekt HTolle A
A

&k
19k9] AIE Aol @& £ 7 A 2850] Wol

H

=
Har At Foll sdek wbA 2 dFlli= TT ATl
dexamethasone, somatostatin, progesterone, estradiol-17-
beta, forskolin, gastring X|2]3}= vl AE Z2e)] w]X]
© G¥e Hrkslay AlE Sl Q¥ viXlE =2l 9
S AR Bulsh wskeleA) Hlelatt shle.

i At AR S99k AIESEQ) TT AIESE2E] RET
HolE 2jIsl7] $18ll 7lks DNAE F5%1o] DNA 17144

S Alsgsleict wiekEl TT AlJESoll dexamethasone,
somatostatin, progesterone, estradiol-17-beta, gastrin, forskolin
ZHzre] 48 107, 10°, 10%, 10 M 552 XelsiaL |,
2, 3, 690l BrdU assay = Al3§slo] Al S22 &Rlss]
o} TT AE wiek & dexamethasone *]2] 195, 295, 3
rfol] Zk2ke] SR wilA] GZNE Qo] HAEY BT
2 49t

2l 244 TT AEFE Exon 11M9] 3= 63401 Cys
(TGC)ollA Trp (TGG)E X3k Fdwol7} Qlg2 #Rlst
et 2 Ak AlZel 107, 10°, 107, 107° M9] 5%
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B 7710 AL Aelslgis o, 1958] 397FA] somatostatin,
progesterone, estradiol-17-beta, gastrin, forskolin >]g] A]ol|
= AIE Z49] XlolE HolA] gkokrl 2, dexamethasone
2 10° Mol 10971 0] wie} 241 580k AlEe]
Ze] oAl aE HelFaleh ZAEYL 10° Mol
4 10° M 552 dexamethasone2 X8| A] thzgll Hls|
2l 248kl < 0.05).

A= B ol dexamethasoneo] 7 Ak Al
ZAE AT & 9 shiel 54 HelFa gk 1
2t el A Ae] X8-S $13l dexamethasone
& Agap7] A T Ag 77 2 A A Aol o)
& 9177} ko oo} & Zolu.
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