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Induction of Cytodifferentiation of Human Medullary Carcinoma Cell

Lines by Various Compounds and Ultraviolet Radiation

Kentaro Yasuda

The induced effect of cholera toxin, 12-0-tetradecanoyl phorbol 13-acetate (TPA)
and dexamethasone as well as ultraviolet radiation on cultures of highly differen-

tiated type (TT cells) and poorly differentiated type (HMCa cells) human med-

ullary carcinomas was investigated.

Induction of cytodifferentiation was determined by observation of morphological

changes and by increases in cell proliferation and the ability to release hormones.

The results showed that an induction effect occurred only in HMCa cells fol-

lowing ultraviolet radiation.
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HRIRB RS & O Bz Shte TT gif®
& HMCa #ifa™ %, RPMI 1640 (Sigma Co.)
1z 109 heat-inactivated fetal bovine serum
(Hyclone Lab.), 100 unit/ml penicillin, 100
pg/ml streptomycin (Sigiha Co) w¥L
gy A Vs, 37°C, 5 9% CO,, 95 % air (Bio
Labo 5200) &fF T L. £ £ir
H TT fifix, = e=—-Ekic ¢, HMCa
L, 96 wells micro plate (Corning Co.)
HEALCRAFREC T/ v —= v 75T
fo. BEEEE T’I‘ Mifecidd 2 m, HMCa #i
facik B3 E A LA, T MAEBEER,
0.4% trypan blue % B\ /- HEHRE: C X
DIMERFTEB T CREELR. ok TT filao
calcitoninZyihfE1322000pg/ml/1.5 x 108cells/
5ml/48 hours, CEA 4 ¥ g& X 100ng/ml/
1.5x 108 cells/5ml/48hours, HMCa #ifig ©
calcitonin ZyihfElL 60 pg/ml/2.6x 108 cells/
5 ml/48 hours, CEA 26E 130.5 ng/ml i/
2.6x10% cells/5 ml/48 hoursTdh 5.

= R 5 &

a. JUREEMIMGT :
e DI REF B ET AH2E BEB SR A
Tfr-7 (Fig. 1).

(a)
Fig. 1. Phase-contrast photomicrograph of TT cells (a) and HMCa cells (b) in culture (x250)

(a) Morphological characteristics are fusiform in shape and grow to high density.
(b) Morphological characteristics are round in shape and grow in suspension.

£ 3t (815% 235 1989)

o, BREPRENEE X, DT o &L
ﬁoﬁ:.

TT ffuik, 4°C 2.5% glutaraldehyde(GA)
0.1M pH 7.4 sodium phosphate buffer
(SPB) ¢ 30 2fd 8 & & %, 4°C 1% 0sO,
SPB CT1HMKR BEEL, @EDIEY &
FHEAETFBEMEE (JEOL-1200 EX) = T @i
#4T - 1. HMCa fifaix, 4°C2.5% GA 0.1M
pH 7.4 SPB iz 5 /filigi & 74, Cyto-
spin (Shandon Co.) B TC7 A7 3 VASA K
(albumin-coated slides) IZf}& X+, FE30
7 4°C 2.5 % GA EZEWR T BIEE L 1ok,
TT & RO HEC THREE LY TVEEL
7. (Fig. 2).

b. FEHMCERIBES

TT L, BB EREL K, 4°C0.01M
pH 7.2 phosphate-buffered saline (PBS) ¢
gk L, 4°C 4 % periodate-lysine-para-
formaldehyde SPB(PLP) ¢ 30 fHlEE L 7-.
L CEEFRpuUAs: (88 1C T calcitonin
k X O carcinoembryonic antigen (CEA)
(Dako Co.) &¥:fal f=. HMCa fifaiy, 5%
WkbrELict, 4°C o PBS © FEgkE L,
4°C o PLP FEEWK T 5 oM Bl X w ik,
Cytospin (Shandon Co) T 7A 73 VAT
1 P g le. T L THE3N M 4°C o
PLP EEW CREIZE L 7o, TT Milas Rkkos
&vcf%ﬁé’ﬁoﬁi.

¢
(b)
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c. HRAE VRO

Wil Mg kL ok, KFERE T
U, BEREHC MR BCR BE L o0 48 el K O
96 W1 D EEE W AT 4 X e calcitonin,
CEA % RIA ZRIz THIE L 7z,

HMEFHEEFR D b DREL O T D
ROIEEL, UTDOZELTHS.

1) cholera toxin #5.1c X % JHRE, WHEAS
BIO ke vHWEDEIL ; cholera toxin
% 1, 10, 100ng/ml & 7% & 5 EEEBK TR
L, ey FEE, A8 KR I T
96 BrfEItE D BT D HHAALE VD EELEH
M DILREFRIBES & 1T - 1o

2) TPA 5z X 558, WhEREs LUV HR
 VHWEEDEL; 12-0-tetradecanoyl phor-
bol 13-acetate (TPA) % 0.6, 6, 60 ng/ml
(10-°~10""M) & 7% X 5 BE#WrF i< L,

(a)

RERFRC AR A BE, 48 BRI 36 X 0% 96 B
BOBEFRRFOE+ L€ vOERE HHROK
%’iﬂgﬁﬁ%ﬁoﬁ:.

3) dexamethasone #5112 X % Wpe, 3
FERE 3 X OY kv & v ibRE D £k ; dexa-
methasone % 39, 390 ng/ml (10-"~10-8M)
L7 &5 HEEACRNL, AR i
TEE, 48 Bfdlds X 0% 96 BRI DB h o
EhRLEvD ERE WMl O MEENRF %
ﬁf)f:.

4) &4 (254nm) Mghe X 3, W&, ¥
FEEE B X O L ® v WEED Bk 0.26 %
trypsin 0.02 % EDTA #¥ (Sigma Co.) i
T x e/ TT fiifs & HMCa i % PBS
iz EEXE, 0.5, 1, 2.5, 10X 0v30]/
m? DERAEE (254 nm GL-15 |EHL) % [R4)
Lic. BEbmfilas BERcRL, &I

(b)

Fig. 2. Electron micrograph of TT cells (a) and HMCa cells (b). Uranyl and lead

stain (x5000).

(a) Well developed cytoplasmic organelles and abundant secretory granules are

observed.

(b) Poorly developed cytoplasmic organelles and few small secretory granules

are observed.
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R A HEL, HERPOE L EVDOE
& & WO B HIBRN 21T - 72,

& 3

. JEREDZE L

Cholera toxin, TPA ¥ X 0" dexamethasone
FREORE T, WMlas b, BREBOELIL
BB Tz, BARES i, TT ik
DOEEDELIL, 0.5, 1, 2.5, 5, 10 X030
J/m? BT R dbhish -7z, HMCa i
FoMeEOZE L, 0.5, 1R X 2.5]/m? %
RV T EDBRIgh - 7eh, 5]/m? Mg
TiE, MG 96 REfE X D BRIR 1R Ag 2
DR R A 3 5 (A EFEME & 2L L o/
faoHBARD b, BB X 285
T, BHD ~Tr2r7r=Fv O EEED K
T & M E AN E O BEVE A I X O BT
B HwiEk o ME {4 3 »bhie (Fig. 3).

10 3 L 0¥ 30 J/m? Byt Tix, 12& A EDHIM
PFEW L 7z,

b. HFEREDOE1L

Mpag oz, cholera toxin 1ng/ml #

B A8 Hpfflgcix, TT Mk 1.5x 108 cells/5
ml (control 1.5x10° cells/5 ml), HMCa #Hi
B 1 2.6x10% cells (control 2.6x 108 cells/
5ml) LIFERED B X SR Db higd oo,
cholera toxin 10ng/ml ¥& 48 BpfElE4 T,
TT 4kt 1.5x 108 cells/5ml (control 1.5x
10°cells/5 ml) T, HAEAEDAEILITRD HIIR
hrotehy, HMCa #ifaix, 3x 108 cells/5 ml
(control 2.6x 108 cells/5 ml) & 15% ® L&H
@D LIz, 100 ng/ml FHCIXmEME L b
A A
TPA 0.6ng/ml ¥r5 48 Befigs ik, TT
WM (% 1.5x 108 cells/5 ml (control 1.5x 108
cells/5 ml), HMCa #ijffaix 2.6 x 108 cells/5ml
(control 2.6x 108 cells/5 ml) & WFEREDZ(L
IT@ B bhlch o7z, TPA 6ng/ml # 5 48
H%‘FBEJ{&“C“O:}:, TT ffary 1.5x 108 cells /5 ml
(control 1.5x 108 cells/5 ml) & #EffAE D Z1L
TBRD BRI o ehy, HMCafiifigik 1.6x 108

i (F15% #$£35 1989)

cells/5 ml (control 2.6x 108 cells/5 ml) &
40 BRTHDOE TR D B, 60ng/ml # 5
T, Wfg s bIERL .

dexamethasone 39 ng/ml #§5 48 BT
1, TT #ifgaix 1.5x 108 cells/5 ml (control

(b)
Fig. 3. Morphological change at 96 hours
after ultraviolet radiation (5J/m?2) on
HMCa cells

(a) Phase-contrast micrograph: Suspen-
sion cell changes to adherent cell
with dendrites in culture (x250).

(b) Electron micrograph : A few of
small secretory granules are ob-
served (arrows) (Uranyl and lead
stain, x5000)
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1.5x 108 cells/5 ml), HMCa i faix 2.6 x 108
cells/5 ml (control 2.6x10° cells/5 ml) &
HIHREDELIXFED b ich o 1.
dexamethasone 390 ng/ml #¥ & 48 i [5] £
Tk, TT #faix 1.5x 108 cells/5ml (control
1.5x 108 cells/5 ml), HMCa #i faix 2.7 x 108
cells/5 ml (control 2.6x10% cells/5 ml) &

YEIERE O ML X R D bhieh o7 (Figs. 4,

5).

SM2 0.5, 1, 2.5, 5 (Fig. 4) ¥ X 0710
J/m? Batcix, TT Bk 1.5x10° cells/
5 ml Fj# (control 1.5x108 cells/5 ml) &
ZXFEobhlesrodle. 30]/m? BE T,
0.9~1.3x10% cells/5 ml & 14~36 % £ F L
7. HMCa fif@ix, 1J/m?® BE <cix 1.6~
2.2x10% cells/5 ml (control 2.6x10° cells/
5ml) & 15~38%, 2.5]/m? @Bgfcix 0.8~

X108
cells/5ml

pg/ml| 2

w - TTLITTT p

10

20000 5

Fig. 4. The effect of cholera toxin (CT),
TPA, dexamethasone and UV radia-
tion on TT cells on calcitonin release
into the medium for 96 hours.

1.3x10% cells/5 ml (control 2.6x 108 cells/
5ml) & 50~709%, 5J/m? B4t Tt 4.9~
7.5x10° cells/5 ml (control 2.6x10° cells/
5ml) (Fig.5) & 71~81%, 10 J/m? [B&tCix
4.9~7.5x10% cells/5 ml (control 2.6x 108
cells/5 ml) & 77~86 %Z{ETFL, 30J/m? B4t
TIXZE A ED MRRPIER L 7.

C. kA E VHIMEDEL

cholera toxin 1ng/ml #&<ix, TT fika
o calcitonin 2334 i%, 48 B R $#4% 21000 pg/
ml (control 22000 pg/ml) & 5%, 96 BrfElts
% 15000 pg/m1l (control 26000 pg/ml) & 42%
ETFLA. CEASWMIENRBRDLNIL,H -
7z. HMCa #ifamd calcitonin ¥ J ¥ CEA 4
WL ZEN B DO h o7, cholera toxin
10 ng/ml #5cix, TT #ifa © calcitonin 4y
WT 48 BREIE A% 20000 pg/ml (control 22000

X108
cells/5ml

i ‘ 30

pg/ml

25

20

100 I 15

Fig. 5. The effect of cholera toxin (CT),
TPA, dexamethasone and UV radia-
tion on HMCa cells on calcitonin
release into the medium for 96 hours.
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pg/ml) & 9 %, 96 Rfi#&i% 13000 pg/ml(con-
trol 26000 pg/ml) & 50 Z{ETFL7%. LaL
HMCa g calcitonin 43 74 1%, 48 BrfEI#t
60~63 pg/ml (control 60 pg/ml) + 2T
bhish»tc. CEA HuMimmiia & b £
b bt hoiz. cholera toxin 100 ng/ml
BE5TIx, WL 3 calcitonin ¥ X ¥ CEA
FINIZEAERBD DR Ieh otz

TPA 0.6 ng/ml #5-Cix, WD calci-
tonin 4%, control I Hr N2 A3 FEWBD ORI
Iehrotz. UL TPA 6ng/ml 5 T,
TT #ifm © calcitonin 4335 A%, 48 BEfE] 44 1%
24000 pg/ml (control 22000pg/ml) & 9 %,
96 EFfEI#H (X 33000 pg/ml (control 26000 pg/
ml) & 50% EH L 7-. HMCa #faiy, @z
28 3.1x10% cells (control 5.1x10°% cells) &
40 ZIE T L7cA, calcitonin &L 61 pg/ml
(control 60 pg/ml) &ZE{L 25 Db HATLh -
7z, CEA i Wil & {2 13 Fobhis
Motc. TPA 60ng/ml 85 ©ik, mfas
3 calcitonin 3} L' CEA 3ihit i3 A & B
Dbl oo,

dexamethasone 39ng/ml #& 1%, TT
fHfg o calcitonin 233 X, 48 BEfEi#4A% 20000
pg/ml (control 22000 pg/ml) & 9%, 96
#8121 10000 pg/ml (control 260000 pg/ml)
L 55 %IET Lz, CEA DUMIENTD LR
v tz. HMCa fifao calcitonin 33 & 0f CEA
UL A8, 96 BRI E D, TRTEI FDHH
7ehy» fc. dexamethasone 390 ng/ml 5
i, TTHifa calcitonin 43p3hiY, 48 BEfEIt4
1% 25000 pg/ml (control 22000 pg/ml) & 14%
WL ke 25, 96 By 12000 pg/ml (con-
trol 26000 pg/ml) & 45 %{EFL7=. CEA %4
WIET BDBNIh 7. HMCa iz,
48, 96 Byfd] & % calcitonin, CEA i £t
BRI T,

2042 0.5, 1]/m? B4t < ik, TT fifg o
calcitonin 3 X ¥ CEA 2, 48, 96 Fpfdis
3 control & HRTEIZFDLIH -T2,
HMCa g calcitonin 4L, MO
P& bl ETF L. CEA i, %A%

Bt

(5815% 3% 1989)

RDdbITEh oTe. AR ST/ m? BEF T,
TT #ifao calcitonin 2y#siL, 96 B:fE#% 22000
pg/ml (control 26000 pg/ml) & 15% & FL
7=. CEA 23U 1% 96 BefE#% 94 pg/ml (control
114 pg/ml) & 18 % & FL 7. HMCa fifan
calcitonin Zy@Ai, 96 RefElsg, MRRELS2.9x
10° cells/5 ml (control 8.1x 103 cells/5 ml)
L 65 % ETFLTWBIL b hnbbd, 59pg/
ml LZfk7e <, % oMl % control &
R LT 48 M B& 3% &, 110pg/ml &
control IC 83 % LA L. 7 ek
{L2BE <3, control TIXIZL A ERDD
i hs o 7o calcitonin 23, JEHRE D (L L 7ol
facit, BLARADLRI. LarL, CEA
DR e ote. Fio CEA HWic b=
TR Obhieh o, %45 10]/m? 5 T
i, TT fifao calcitonin 4L, 96 BFfEi42,
control {ZH~NT 44 %E T L7-. HMCa #ifig
T, MRE 2295 B ET Licicd »nbb
3%, calcitonin 434 1% 48pg/ml & 31% D &
T & &%, Wiilas & CEA S ic 2%
BB DO s T, AR 30]/m? R4 T
L, WfAa & 4 calcitonin ¥ X OY CEA 4
LA ERDLRISh T,

Z 2®

PRI EERE (X, SFUERaMIRE X D RAL,
calcitonin, somatostatin, ACTH 7z £ pep-
tide hormone <, CEA, neuron-specific
enolase (NSE) 7¢ K DEEHEAXEATS. 1V
ZOFETFRIREEES S, ABTX1.7%
LB ERIEBTH S 1Y EREIEAIC
LD isle ) DEND BB, FEHMT LSO BRI
R U CTREGUED E L.

AER W FHLA v b PRBEBEAIRR
%, 1983 g1 Leong B2 X bz e TT
Hipas> L, 1987 4F 1 Nakamura HiZ X 98
X hi- HMCa #ifa” cH 5.

TT ffa, BEREEYFTLM4E@RD
JRE% & b, calcitonin, somatostatin s L OV
CEA %EA£L, MIRENC &R OSWER %

«



RE : ¢ b FRIREERERERCY T 5 MEFEDORS 411

%, doubling time i 83 BRI & HEAIE L,
SMEEOBF WMl TtH 5. HMCa fifmik, BRIk
DEFFEMBAOIEES & b, calcitonin, somato-
statin 5 X O CEA #i3& A FEAST, Ml
BRI ZEALE BN YRS 3, doubling
time (% 48 Ryfd] & HLBZAYAE S, LD R
faths.

LB EOERL, BIFE, A MiaE,
Wik, B FE KEEs XORF LK
JEls EOMETTbh T 5. 070 K Aibh
T\w% Dix Ichikawa o Btk A mHEHEE O
M 1408 23, ~ v AfRfFfila © BRRhcE
INAHMEBFERTC L)< 07 7 —URX
ORIERER MR LT % &V O mE™ &,
Friend o Friend BHimEMass dimethylsul-
foxide (DMSO) Ik h ~=% 7 » € VEHEEY
BT 5 FRiERERARL © SbT 5 L5 G
Thb. HLFEOEBRCEL, FIFRMEL
%0k, filxAvCCHlaDSLFEERT o0&
W5 ZEThD. BHAETTR, SMEFBEDEL
BTHEBEIRTOLYHEE, 2 V2 H,
88, ZrzazaiFaAfFkLey, EX3
YV, TeREIS5 vV, K, GERIEH,
WP bEY, PUER B X O PUgEHIo- ok
BE < H5. SEOERCHIMRO—DT
»5 TT #ifa<ix, de Bustros 545, cAMP
& TPA #FWT ER% 175 T T, HEIERE
DET & calcitonin SaE © L&, O
calcitonin ¥ X 8 calcitonin gene related
peptide (CGRP) mRNA o #2528 % F
7= Cote Bl dexamethasone % F\ T, #¥MHE
REDE T & calcitonin mRNA o#§k 4+ CGRP
mRNA D22 % FJ- Nakagawa HiX
viral Harvey ras (v-Ha-ras) oncogene #
WC, HTEBEDET & calcitoningy o |52
PHEL TS, LaL7esis HMCa fifmic
DWTIE, FEEZ O MBRH TIE, ZoOFDE
EXT T bhuTu e, KSEERTIY, cholera
toxin, TPA, dexamethasone ¥ Y V44 43R
5% B\ 7=, cholera toxin I, #ifad A& v
SWicBEE LT C-AMP BE % LR X%
HERAET 5.5 TPA 13, MfAan ki v

SIAZ B85 L T\~ 5 protein kinase C DEE
* LR ERA X ETH.Y sraans
aAf FrarE AL, fIROAT A FiLEY
Ve 72 =% NLTIERTS® Lubh T
%, 254 nm DOEMNEREHT, BRI FETS
DNA % B IRICEET 5% L uvwbh T 5.

SLFEOER T BEL, R HEELSD
X, MilaOSLEOREEL L T AV50s
WO ETHD. —ICiE, MaDHE, B
BAD 7 <5 vORER XOEE, MR/
HECHR O R X O BME, WA, AELRE
REREREMEH IR TS, AERT
EOMEEOREL LT, HRBL WAL Tl
<, BERRRMRatk OB TH D A& vUkEE
HHEALK.

AEERZ s\ T, cholera toxin #HE5TiT,
TT a0t {3, calcitonin D4
WAL, CEA oW X Ebbith -7z,
HMCa Ml WAaae L RE LR LA, Tk
1ZEAE RN EVHWRDOTD BRI NFUWEEIC
BAL ToOERIRDLIIh o1, ERBEOE
1td, MARCB W TEDDR -T2, Lo
T CT #g5cix, ML CooLiFERh
Biriowe#Ezxbhs, TPA 5Ty, TT
W D BERERE 13 28 k23, calcitonin o 4%
ZEEIL 72y, CEA oI EbL LR o7z,
HMCa #ifia o B X {E T L 7= 2%, calci-
tonin ¥ X Y CEA S ¥MIZEN FDLRILH -
7o, WREOZELD WM C kT RD b
hotz. X oT TPA g5Tix, TT faon
calcitonin 2}gE%n EF DX H 505,
Ml L T, SMEFEHRI N EFEZD
nas.

dexamethasone #5-¢it, TT #ifaDBEhE
HEVXZ{be3, calcitonin 33MixEA L, CEA
SUNEE b »7Tc. HMCa fifganHsfEse
11 bR, calcitonin ¥ X Y CEA WM &
bblenote, HREOELT M B\ TR
DRI 5 T2, X » T dexamethasone #
L, WM R O TMEFEYRIT I &
Ezbhb.

254 nm DEAERS Tk, TT Mo #iE
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® %

&°
o

(a) (b)
Fig. 6. Calcitonin immunoreactivity of HMCa cells, before UV radiation (a) and 96
hours after UV radiation (b)

(a) Not stained (x600)
(b) Stained as dark immunoreaction deposits in the cytoplasm (immunoperoxidase
stain, x600)

BE(XZ{L¥3, calcitonin 35 X OY CEA 209t
WAL, Tl BEOEI LB DL -
7z. HMCa jifaoiéhgge i (& F L1z, cal- @0
citonin Z3¥BEIT B E A LEBECEAL, M 200
faomRER, WROFHEMEL, X Eaic
TT ffkao X 5 etk =i 29 % 5/
CERL, BHEELHOBRATLENAD~T =
s =T yOEEROETOMEN TS T T T
mEER, S sswEsonErreg (L1 L
Dboh, HMEFBEGHRENELCEELBRD.
Setlow Bz X% &, b DM IR IR
B35L, DNASNICE Y I o vaA~<~—HhVE
C, Th % R#L T BETIEENEETF 4
il o T B33 L Tnb. KERT
Auie TT fifa s HMCa #ifaiy, sesbigic st
THREREZUEN FL L Bic- T\ % (Fig. 6).
SEED Fu TT i SMeFE Rt e
U7, SbEE HMCa fifaic s bikEs) ol ) HMCa cells
B LRERCET AR THD, 2 1255 10 30 (J/m)
BRI : SHERROREE AT AR T T o T s o e e
ARABFEET DA RENEZ DR D, EANER
B X % calcitonin Z3WEED F A, DNA, o
m-RNA, peptide hormone DpEH 2 HHik7s
E, FOUVRARBWTELTAED, Fi Eoe (TT fifg) & {EAER (HMCail
T DRNRD—FE03E D, RO E D X fa) o2 O e Mm% FHAL,
SICLTAET O EDEICEL T, 4% cholera toxin, TPA, dexamethasone $¢5.}
DB R BT, X OV 254 nm DESHRIRETEZ 1TV, T O,

100+ TT cells
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HAERE, AV oUW % RS LT 2L
BrAhle., LTOHKR, SMEFEHR % RL
fo b Dk, EALE BakREMiark (HMCa
fa) @t T8RS T/ m? B A T Ho
7.

X

a2 HioD, HIEE, R 7o)k
BERREFRESEL REE—BE 5 L G % 3t
BaBIs &L, BEEEHEEL RO IEER
FIRIEEHE EUE B, BRI R
Al BN S N S5 ik | 7y I A Y S G222 1 )2
MR E B EOBE RN L, B L.

ik
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