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Characterization of Principal Component Cell of DMBA
induced Rat Malignant Fibrous Histiocytoma

-With Cell Culiure and Cloning

Myeng Sun Park, M.D., Hae Jin Jeong, M.D. and Man-Ha Huh, M.D.

Department of Pathology, Kosin University Medical Center

This experiment was performed to elucidate the cytologic origin of chemically induced MFH
in Wistar rats, The tumor was produced by injections of DMBA(9,10-dimethyl-1,2-benzan-
thracene). With the produced MFH, cell culture and cloning were performed, followed by
establishment of a cell strain, which was investigated by immunohistochemical and electron mi-
croscopic studies. The results were as follows, A) By immunochistochemistry of the tumor tissue,
fibroblastic cells were positive for MEP-1(specific antibody for fibroblastlike cell of MFH,
Takeya, 1993) and Anti-hPH{B)Anti-prolyl 4-hydroxylase B), but negative for TRPM-3 and
F4/80. Histiocytelike cells were positive for TRPM-3 and F4/80, but negative for MEP-1 and
Anti-hPH(). In immunoelectron microscopy, normal spleen macrophage showed linear reactivity
in cell membrane for TRPM-3, whereas histiocytelike cells of the tumor disclosed negative
reaction. B) At 5 weeks of the primary mmor cell culture, the cells exhibited typical storiform
pattern of MFH. C) The established cell strain revealed immunoreactivity for MEP-1 and Anti-
hPH(B), but negative for TRPM-3. The cloned tumor cells showed morphologic characteristics
of undifferentiated fibroblastic cell. Latex particle (0.80 um size) phagocytosis was negative in
the cloned cell strain. The results of the current study support the concept that principal
component cells of MFH is of fibroblastic cell origin. (Korean J Pathol 1997; 31: 574 ~585)

Key Words: Malignant fibrous histiocytoma, Histogenesis, Cell strain, MEP-1, Anti-prolyl
4-hydroxylase #

= 1906w 129 1Y, Al 1997 49 8%
A JAbA] A g 34, $FEWE 602-702
oAl e o] K Hoalgl of 5 e}, v

A
‘_II._

574




b A 2] 291t MFHE| & FAH M E2] == wbagshs 44 575

M =

ok Hgad w2z L& (malignant  fibrous  histioeytoma,
MFH)}& A Q9 di=7e] &35 71g W=7 52
o Fodolrt =ALAY o T HES TR
chaksle] Wal¥Heg Fo] gl Fokelch 19639
Ozzellow'e] MFHzb= A& S A% ol
MFHe| 44zt =3 445 welgie B8 =88
o] glefgtent ofF] o Fobkell ot AHE A4
53 =3 yHAH(histogenesis)el] thEk o]He] choks}
o, FYE AR ol2x] Felm gabdl el
e}, WAz sgkE]e]Ax gl MFHE| z=%uhay
of Bt 5 ¥d2e D 2 794, @ vE
3 HEAME Z|Hd 9 @ HFohdE F]1H4de] 2l
ef, 225 J1HAHE 23 aljek £l el =
z el AdfFRH xS e]e] gl e}
TAHE7H HLA-DRel| FAN2-E debligichs 4
AL 2 72F 4 gleh o 25 OsiHE 194
2 HAAHu|HE PAE THE olEd b2
THH| E(stem cel) 24 =Z A9} H{RHE gfFo
2 F3d glehs Falelch ol 742
AAEe|H 3 L22F EdlZ MFH: HR{24L9
Foosd v T4 23F7 4o Yehdee
Farelch.

ol2ldt wl|Fslell MFHS] 3 FAMAEE ¥+,
a AEe] HE HEEH 448 =43t MFHS
Halthy AAgE =2 dbyAgleld gre|map M
A5 Alsiglct o) E §lele] Wisiar ¥ DMBA
(9,10-dimethyl-1,2-benzanthracene) & AF-83lo] 43 H
22 Fgd s, 8947 Foke] AgdE §
o &qrd 9 =38H A4, ddzHisy 9 A
AEn| A H FAE At = FgzaEe 48
T FTAHoR A3, wekste] v HE F2Y 7
AL AM MEF(cell sain)g FSete] ez
2 g HapsEe|H4H Jd4E Asiele] o A4
by RS whelaa sleleh obge] o] £l o
g Fled HAR ehels ghe]Zell iyt g4 EkE
& 2433
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1. JEEE ¥ E102 44

o] dio] o8 FFL 4A¥ 653 200 grF
o] Wistar =315 25ujelddch o] F 9 S S
AHol] 2% DMBA(9,10-dimethyl-1,2-benzanthracene, Sigma,

St. Louis, MO, USA) #tetsl &< 01 mlE 45 7H
Ho 2 334 FA% £ 48 AN F4 9
FAH ddog T F4T s deE H ¢
stsbgich. Fokol 2f 4 cmoll o] & o] UYPEHS 3
YA Heh, Hzyro g siepfighg S5 Wisar #
HAE MY Foll YA wlasi.

2 REHSQl KoK U EXSE Hu

A2 FdE HEshe] Sk "HdlE Sl
T =AEE Azl abel 0% F4 22y
gloll 4% o} Salelel Eefslgct, Eof =22
4—6 um FHAZ 4R & HolSA7 -2 oy
+ Altfele] ek gl s

. BY =9 HYx=IESE § ©Y #A#
O1EE &4

zodzAe] ARE FAAN} wepol Lojg
T =7 FAHE doelglsle] TRPM-3(Biomedical
antigen Co., Augst, Switzerland) , F4/80(Biomedical anti-
gen Co., Augst, Switzerland), Anti-prolyl 4-hydroxylase
B(Fuji chemical Industries Lid., Toyama, Japan), MEP-1
(Takeya®] A% AllF, Second Department of Pathology,
Kumamoto University School of Medicine, Japan)s %
2pekafl = &)le] Avidin Biotin Complex #h o 2 o4
= Al

e HA#v| P H4E S Fg=39 ¥
& 05%05%02 em 7hFe] =718 Wb 4%
periodate-lysine-paraformaldehyde(PLP) L% eHel] 64]7F
ol 4 whta 5% AE A rHAZl PBS(phosphated
buffered saline)ell 4 413k o] AlHslx, 20% =
‘da} 5% FelAEE HoHA7 PBSelA AHshsleh
27§ OCT #H3HEel] Qo] tele] ole]x of4E
ol FAAT F 20 um ol s} PBSH
FA FT & ulRe] Al AAE flwked Y
ook WAy 343 o] kS F 12 A
TRPM-3-F FPBSel| oF 500u] 2] 4sje] £3& Ht
F 1247 o4k wr2Algich PBSelA 64]ZHE<h 3
atell PBSE zghabddd F AHE F peroxidase-
conjugated anti-mouse [gF(ab’). 5 PBSol| 500u] |4
e 2 E @ F 1243 o] A% 54
ANH =2 Gzt a4 bge g 0%k AE £
AL Zo)7] Fsted 1% glutaraldehyde ™ <F 15571
A slgick PBSE  Al3 3 3.3 -diaminobenzi-
dinee 2 W03 whalA]7) A, 0.01M HaO(0.05M Tris
buffer, pH 7.6, containing 0.01M H:Oz)ed 4 333}
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peroxidases} WHE-4131 F PBol4 143 AlHstsd el
1% OsO,o 2 307 Fngsia, 432 HAH
9l g5 ¢ ¥ pgelatin capsule$ A-E3lo] epoxy
resined] FEojA Hol, FEol] 232E FulaHo g A2
&le] nickel gridel]l F-E45F o} uranyl acetate2} lead
citrate &2 o] 5 z}ed 45 Al &)#le] Hiachi H-600%
it AxEu|d ez Bl ok dzdem
Hg w3 o] 3.

4. BY T HXE0IAF HY

FEzHe 4dFE 1x1x1 mme] 272 A4
o] 2% glutaraldehyde = 1-4°Cel|4] 24]7H5<F w4
g & 0IM PBR H3HE oS Al oelbE s g
F4E A2 F propylene oxide(PO)E 2] Fha)glch,
Lufti}*]%sll 2]&l Poly/Bed 812 resin® @ Enfja}ed
A7T°Cell A 124] 7k, 45°Cell4] 4841 7F Eeb uba|slo]
dFEE Alzlch Eol® =215 1 m SR vb

ste] @44 S roluidine blue < 4fsie] AR

HE A¥siaint. 2upifos A%y =% nickel
gridel] H2A] ob& uranyl acctate®} lead citraie 2
olFHAd 45 dAsled Hitachi H-6008 53 #H
AHv|Fes ket

5. 3Y HMES ®2| ¥ uiY

T =39 YRE FvHoE =aaled ulAEd
¥ trypsin-EDTAE ¢F 2087 2ajsjo] ES Ea
Azich HERLFAE 3432 YA E Za
A= o5 P9 10% Fellol HAle] Hs
RPMI-1640 wljokefel] B.5-4]# 4] wfekdo] FFsle]
ITC 5% CO. glspvlle|E ol 4 sfebaledc). wfjgkel]s
12l gl aglatgn, sEAHabe] F3H4 ol
Al uf & A sl

6. B8l MHIE SEY(single cell cloning)

sjekslel A EE YR inpsin-EDTAE o] &3}
H2|%h ¥, 0.33% Noble agar(Difco, Detroit, Michigan)&
et RPMI-16406 =] ol ME 1% 10%celymla 5
FAES BRA 3 mlE 6-well plaesl] 34 F,
0.5% agar RPMI-1640u]%) 4 mlS Hrlzled wia
(semisolidification) 4] 7} 4] wiokslicl. wiedk 253% 2
Herg N2 vfkdel ol elslct. ol2ldt &
habe| o] dh¥sted she] A EF(cell strain)d ¥
Sabglct.

7. MIZF0 CHEh S == 8baty 2

2287 ATo|HE Fozao|ael ujaiviaw
TRPM-3, F4/80, Anti-prolyl 4-hydroxilase 7, 8|3l
MEP-1-5 A =g e =284 gas 4
sl

8. MIZFOCHE HXB0|1HH Y

ek Feldd ME 5F felsted PBSE HHG
F 1,000 rpmellH 1027F HHAH HF 2 cert
2% glutaraldehyde 10 ccd Weof 4°Celld H A 4
ek 2HY HES oA L0000 rpmel] 108-7F 93
Al# 3% PBSE MHE F FFH 2 e 2% Os04
2 cel ol 4'Cdl4 F34 AlEeh w4l 1,000 rpm
o4 1058-7F Y342 PBSE 3% JHE F i
2 cetd 1% agarB9H 1-2 coF H7Mle] 2-3 mm=
719 agar B5E YHEUC) UFEE HAFHQ g
£ & F propylene oxide(PO)E # 3ls}lo] Epono 2
Erofjstgic). TofzEE 2updHo R A2l nickel
gridel] &% o} uranyl acetate®} lead citrate 3 o)
FHA ] 45 dAsted Hitachi H-600% F3b #a}
el ez Bt

9. 2je|A IME[FO CHEH AEHE FAllaex paricle
phagocytosis)

8 54 H|EFF chamber slidesl| ] v}e)A she]F
(080 pm size, Sigma, USA) 0.5 mlE 75t RPMI-1640
WA 2 37°Cell A 60E7F widdl 3, A4S wlAlE
2l HE7} vigde]] o{glye chamber slideS Giemsa
WA 7 Fe HolPes [

& o
1. 3] 44

Wistar 813 25vlz|E 16vla)ell4 FHE & 3H3 4
DMBAE FA%A] 4~848 4l 2F 4 cm 279
F27h L, A anjels Faolvl 44s
g Adstech selginks 43 dlz2Fdl A
A g A Frh fd=A] gl

2. 209 |ty Y EIEE A

FE 2] ks g F7 A & W F3
ol BT Sxdxd emA7| 2 PR =], w4
ehit ® (multilobulation) 2] 345 = S84 2
2 FHzane] HAle vay Esigen), 958
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Hgd mAstEe g4 7k ﬂ-fﬂ':;‘ of -4 st-
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Fig. 1. Scctiom of the mass shows fleshy, multilobulated,
oray-white, 45 cm sized wmor which is well domar-
cated from surrounding tissue bul shuw focal infiltration
to adjacent skeletal muscle, Severe necrosis and hemor-
rhagic foci are seen in central arca of the wmor.
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Fopmee] oSS AAls 23U QESE
MIHE] Adf-IalFel G Fe] KeldE This MEP-13Y,

=E
WS A S v #EE Anti-prolyl d-hyvdroxylase
i I I L S ] o= JCLIE B = e 8
AI]-"L“|'0-1| o4& Heo|= THPM-3zh F4/80e]] -
a8 Llchof ol 9lse] o)l 2 A|l“:é—'-¢:’— MEF-1
It Ami-proly] 4-hvdrosylase fefliz 4 -5, 218
1 TREM-3ol: @M opel ylos L-]-T.'I-'lHN_,:_, F4/80
o wHallH - 2F 9kd ThEE vlEhHE G HLA-DR
Qaeld FRe FAtuDE A9 A ALA 7
= ol4 whe S Llehig v (Table 1, Fig. 4. 5. -
TRPM- 35 ok oiad dajre]d4] 7144
A4 WA A AEotel] oAl ok ol
Lok Tof| 4] ZEFak 4o &gl
S 7H HALeflA ook A& gl gl

HohFig. 6
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Fip. 2. Microscopically mwst arcas
disclos: & distinet steriform pactcrn
at lower magnification,
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Table 1. Immunohistochemical studics in mmor tisswe along, HFE4 WHel sl 1_|].:-1]rﬂ s = iy

— sof g3, AE SHels a%el g3 Ye 27
Fibroblastlike cell — Histiocytelike ocll gy o1, 2m7a ALl & @awd mi-

MEP- | + - e M) Fd5] =, Ay Fhgrbelell 9 gde)
TRPM-3 _— — I?'j'lﬂ_r J,q]__l_@ 1_].'|.:,.'|TL th=2] g| i) ..tll__..-"er.-{-'l
F4/0 — LE% daw sspsl A AEFe| A ML
Ani-nml:ﬂ + A2 ¥de]= vl EEu § e S g AR
4-hveryylase 3 =l <E o Lol mloLol Eol Eao 5 a7
LA DR | _ ZA|Fe HEs} =4t Ales] 5455 3 3

- i Tt FAFEA} A HEE ek ofe] Ad|giE=

Fip. 3. At higher magnification,
most coimponent cells are pleo-
morphisc cells{Left). bMultimucleatzd
afant oolls ure comspicuous in some
arealRighr),

el e ui-i- rmiae e

Fig. 4. In immunalistochemical
shdies of the tamor tissue, fibro-
blastlike cells show  positive reac-
tivily for MEP-1{Left}. Histiooy-
telike cells and Abroblastlike cells
show posilive reactivily Tor TTT.A
“DR(Right).
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Al TILEE AT 42 7, o] 25 A 4R
e, Wal zealoll] AFEAY S7labe] Ngke] a2
ATE ARG e FA4E La A PIEE
Zielbrp R AR mugETl Hege] 52
AL AlfaA el Aty Al ot =l R
HER umY A, 54 S50 AR 470
mha| DRkl A A)FE v Sesn, polymibosome

b FoilabA] RAEg Loy Ak A4S 4
FA el FaetAl dR gl FAF Ak A F

Aille] Fadel AUAT b 2R

j-_-q"_ j&-’-’i‘t] EJ.L_']'
5. B AT wig

FakAlEe] gk 1R A EZSe] sl s
o] Ls7FHEFRE wl e Absrh 25 FHE ¢
Ahal, WG kel HmGe] e AR AR
of AlFE2] Zob-% Jeldel, $1Fpscudopod)S 1T
4] uledell Eo)] zZghl Al ek 25Us] MEE

IR

Fig. 5. In immmohistochemical
srwdics of the tomor tissue, histioe-
viclike cells show positive immuane-
reactivity for TRPM-3(Left} and
weak posiive immuncoresclivily
For B8O Right).

Fig. f. Tn immunoeleciron micm-
scopic shdy, cell membrane of
mactophages of normal mat splecn
shows limear reactivity (armow) for
TERPM-3MLell, origm] magroifica-
tiom, > 75.0MN), whereas histiocy-
wclikc ccll of the tumor tissue
shows nepative  reacrion{arrow)
(Right, original magnification,
39, L)
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2 7o gae g4, AdEsda A
2ok BT FAHMEES W3Ee) H5RAE
oF AE7} ool MEL el thie] FE
s 23 9t 247 AESFH ERsh o2
ge) AdHESe] 45 4ol ek 3xele) Al
MFFols MELD FFE o He] AvtANLEE
29w, FAHMLEE 79| Wks} QgickFig 9).

6. B ME SEY

gy AE SEYE AHE AEEF 100% 4

A wije} 25lo] Hagh o] uigmoke) 4z
okidb g Hyow, FHMEIEE weE HE FH
g oliga, BEe WA wel M 259 ozt
o) AEET A EEe] BB Rt

7. HIZF0 Chet o1 =% Spsts Hy

228 sk HEFE A8 25 el 4
EEZ 4 MEP-17} Anti-prolyl 4-hydroxylase [el] b
okA) Wh2-Z W9l whm TRPM-3o] disfld= 24
uhe-2 H3] chTable 2, Fig. 11).

Fig. 7. Electronmicrograph of fi-
. broblastlike cell from the tumor
tissue, Elongated shape, smooth
unruffled cell membrane, slender
See nuclei with prominent nucleoli,
=% well developed RER(original mag-
nification, > 8,000).

Fig. 8. Elecctronmicrograph of his-
tocvielike cell from tumor tissue,
Various in shape, miffled cell mar-
gins, oval, sperical nuclei, bulky
cvtoplasm  with well developed
Golgi complex & multiple lysoso-
mal bodies(original magnification,
w0 10,000).
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Table 2, Immumechistochomical studics of cloned ocll strain

MEP-| .
Anti-pralyl 4-hydroxylase 2 |
TRPM-3 —

8. MIZF0 Ciet MA=0lEy 2y

W e A A FAle] ExidAFd iAol

M 2 ubdsle] gle, ax THe svh A
2 ufesst melg vehfel S uHEY] wors
vieb] vl 123

0. 2t8 A THE|S0| CHEH ASHE FH AL

A e FE e wlgeeld ekt AL
FE Giemsa o2 dastglen), Al &n) 22
S oZe AETE BabA gt

Fig. 9. At 5 woeks of primary
culture, cultured cells show stor-
form growth pamern which was
churselerstics of the tumor tssuc.

Fig. Ih Ar 2 wesks of single cell
cloning, one colony of lumor cells
wig formad in RPMT- 1640 mesdia
containing Noble agar.
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MFHE Aalelld b &8 R =3 oby 2ol
cud zAGH ~¥EHe] FHST KA 7
T gk olefimel MPH-E 377 =4 sh4] fjo
2 2Fahe As7t dat dalddey oiols
ek

ol % Bl A L FAALE FH, vielsy

MFHE| 7l3lH|®2s @ale)s 454 Akge A4y
ol FaF HEa] ZFsfak of Lyl 2EF oo
Flat oHuldd 3L =4l MFHS T 2)s)
W el FakR e AEEE =24 7ol
Bodasan gldd & ARl HE =T
AL, FAAE, ZUFRAEE M2 L4 E
vkl FIHAE Doz ol REAESe|ch spak Bd)
w2l storiform-pleomorphic el = Q854 el

AT AT AE} £EL olita gk e

=}

Fig. 11. ln immunocylochemical
stucies of the ool srrain, all cells
show swrong Immuncorcactiviey ol
cytoplasm for MEP-[(Lefil and
Anti-proly] &hpdroxylase SIRight)

; arrgmrgEar oL
S am o TR

L LN

Sad g

Fip. 12. Ulmistructurally, & oloned
cell shows fibroblastlike appear-
ance. Abundane cyioplasmic RER
and unmffled smoecth ccll mem-
bruneforginal magnificartion,
2400108,
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dl = eol2]2] AlEFe] cigbala] Exfzle] el
ch. o] @A MFHS| vheldt FAHMEE chokgt =
2 tha] okdrow olsle] MFHE| wHA7|flol| ik
chekgt HelSe] 47)A Hla, g s =cke
o] 553 Rlvh

£ ool e kA grdlEe 959 DMBA
 o|&sle] H¥Ho 2 MFHE F4HAA" ofzhy
A AF HTog o] Foke] L4 7IHNE Yelma)
saict. MFHE| Z|HAEE welde AlEe #A
oA Aga 2ARE cekdt Wue g o] Fof
Y e o 7lEdld F¢ AE eigoes {3
YA L IwasakiF 9] 9179} Takeyas'*''s] o9
off Wl A=) glon} w)mA] S} Iwasaki
79 ot lAle] MFHE didez AXd)oks
#fe] MFHS| =3 4bdE dhs|2slgls, MFHE] 4
Eulokale] EAPVE ik ETe] ghES o] Euf
ol AlEE2] wigdekde] FTokx|ae] ==e3 £z
I} o]drpA] 2 xulg] =oke] wjdeldE Jepdc}
shalch =g O FAMEEE B AE, Oy
ME, 2gla 7lEF AdHAESE T4 5] o] 5ol
A2 FA=le] Jepdoia sliglc B A4 E
ek MEF2 wiglde] Hupy] RFE Hela F
A MEe] FF7F AL FAdsbge 7t Heke
Z2] ztolelx HFsln vehde tzie] HAE
A2 Evlgle A4dolr). Tsuchiya® ' 2] MFH
HEE wickslo] MFHE] 7)% H X7 4F=4E}
sialch ole gk AEE A#] kg Fale] 25
HELFE)F FFEE o] 4ele] -2 Fakell 4 MFH2
AFEAEF HEe]] Hol4dE Hol= MEP-le] 9
A b2 Wel#d, Es DNA SAESA0 704 of
sl 7)Aol A E MEP-1 skAlel A Erx} =49
o A velkHe] 3 Z2HE £ Heloh & oot
ol = Fo HEF7E MEP-1¢f] ebidubg& Ko
Tsuchiyag 2] AEefeks F3 A7 Hopel dx+
= &3S 43k

TAAES2] A0 PH FHE Ax2d, ¢
?,"l"”'“'w..l?»l- %%Eniﬁ.u.u.:u.ﬂnﬂﬂ 11_;;%?__ i'\._llT'L;:ﬁ' EL.-_]-FL
Eol gled, dFEAEY Hfy FAFa, ofjn
5, F5o] HE HEuk B el =
agja SEigh WolE Ix qlen, MEHH =
HAHEZA HHge] Felm, 4 el ghel
DgEct. 23k Fok HELE FEA N Eeld
chake] HE 75 Jelhdd, sle Jyly 2=
e Rekolm, welf SEedwla] gio) HEAWY
of 2ldhe] FXalzm, FA|Mrl #HaAeA el

o, ZHAEA JHge FLHer L% Dibs
ok F7 AEE HeR4Ee] 543 zxTe =
AE FHE MdEolx, v|EHHEE= An 52
vl & AEEHN Foee] sy, A EAY
ol HE £7|Ho| Aaddlel glch AHE: ¥
gk M ELE T, we] 240 HE s od|, ¥
o] Rokoli}, AMEAY L7 Feke] =z ok
MEet fFAHHe| BT v|ESseels) zul4E
A Wate] EXale] HFRME Raokrw tlol
ook #SAE HEE 92 A £3S7 el
Hlgzhel} 2 FAUESE = 7ML FA2
vpEbba, M Eeke z2 ek A E7F 4P A4S
o8 yehdye wte A3 fFe g vhebdel, 94
dle Fel7he HFRAEs 9% X5 Ssiet
t F4E g 2HFRAEE HRRAEe &
AE Uehlle MdE2Y 4545 a3l 2
2 A (dense body) i o] F#v} A £elbsb(subplasmalem-
mal)ol] vpEM} =S SAeR 33m FF 7| =0k}
EEFAaZr PEAc) o8 SAES No| HME
o] ool nlEE ZAlsh=rlol] st 2lzke] MFH"
ol 49} o] MFH"ell4] ¢ ts]e] gleh, E alFol4
© FU=H e AAHu|RH Ho 29 ol 4
E kg Eoled oo HEF| disld® Az}
o743 45 Alsisich

o4 R4 22FFo] iy WYy 2F A 3
Aol 4 ozl e AckE o g A Lduiet slx S
Adze gl da shalsEd M EALD
gk WA S vehly] Hebe 48242 dig
uhEAl g el A3lE Helat glch. HLA-DRefl
sHAubS-§ Hilde Ae®E =AF AY4dEF F
A7 #l7|= #lAgk, HLA-DRe] =7 o] Se]ms}
gL, e M E ASE dRRAEHE Eajg
chy A gl HI #He] MFHE] 4§54 Eok
H Lok KelH g He|= MEP-1"¢|a}= ghel F
=4 &7} Takeya 2ol o]&)] sfubs]gls, o &
AE oldsle] MFH7} Hf24E78lelels F42
st glch FH2 i Eel] Se]4dE = TRPM-3”
e wd F84 sl Aldtso] ok 2 el Fo
A= MEP-1, TRPM-3, HLA-DRG-& o] B3l wa =
z e HyE Alefstglc)

a7 o5 Ay FlPAdE iAo 2
ol 7hde] 17| H=uk, Mima™2) 2% MFHS &
# 31 B8 5 48 diaEFelohs dols m9ys
st

Hzl, =237 7|94 1961 Kauffmand} Stout” 7}



584 gebseleraA) A3 A A6 1997

Mg Agketela, =3 g A7l 7lE% Ozzcllo
%', Yumoto @ Morimoto™2] ¢l F5oll4] 4§14
EoF T4 AEF}F B4 HFEAERH =7 Fol
A Flstgla, =AFRe] o)tfe] rlgelcia whed
o} o] fFlelE 2IAF7} {FRALZ oY== &
A& JAG Ba¥Fe] 2AF JPAE AA Y
oh. 2R, olagt AEEe] ujiE AFA=HT
F2] gkl d = Aek HES} HFRHAEY X
gl HlEE HsEAHC A5 S 97w R
=277 AR EAEY AEL Fsle w04, 4
FEAEYS AL %AYo] AM HFZAEYR A
Eo] Hlgeo] FolAe ZglAd] if e o
ch. Sulsl] bl olitd el E R4 Le Fugt
o] AA¥u|AH PY§ ZAZ viEE FdAE
TAERH ZATFS HERAE oz B4
o Faolch. vl ciALHIES] My
Mdell 2A g, HEANA viz =272 B
Bghehbe elle 22 ofAs vk b, =
AT 7Y "ol =8l o)y Py 74
F(hemopoietic stem cell)el]4] Fafgich= Ade] 4
2 wrobEol A i el laf el Al 2pde He
BAE 71142 Hoffman®t Dickersin"e| % 2}#n)
A% A£WE EdlZse] MFH: 4§24 X2 Fo
224 v FFde] z=AF7 Hof Jehda F
ebg i, MFHE £557 § Hel: 48 4%
FFolehs 2otk 23 iz ujgh ghayu”
dHE HFEZAE 7|f4de] & Fg ez
Hhol Eof2]a glvl

= s

MFH2] 7181 A= 93]z} f3el 4gHoz
MFHE #3471 ebd 425 wigdeled, HEFE
TR o] HEF UYL HE GEddHom
ZA3te] chga Bl fekgicl

1) Fok=2 el uie] = Py &
Fzz 2| dSEE AAEs wase] HEsE MFH
2] H{EAMEY HEd Fo|4E vpellli= MEP-I
ol ek4lnko2 vlehHgich

2) 2 dF A4d5E el Anti-prolyl 4-hydrox-
ylase fef| ekb4dub-2& ebdiglch

3 #Ag A aEed disl] Seol4dE viehlis TRPM-3
i F4/80cl] celed= YH =2k | Eoflagt ok
A& Haled AEFAE SHHEE 24
c}.

4) o HAEe|AE Py A4 v)abe] o
A E2] A Eafel]= TRPM-3of] <k o2 of 4l5|gl
v, FHHAE Foll4 HAEo|HFHoz ==Fo)
S3& Mol AEz2] HEu=lellH TRPM-io] 2
A& Jehigdd

5) MEeck SFH 2 ek HAke] MFHE| =
Hell4 e = 2y A7 F2 2l Rk}
A4 el & el i

6) U AEwiekat FEE AlEe] wfgkel] A,
HaRAEer dExsqk slely HESe] Ao o
w olF =gFo| SHelSuw =3 HEX EHa)
WAL ol =H e S4E e HEEE 4
TR EY M E} ol3sA] Z MEP-12F Anti- prolyl
4-hydroxylase gol] el ok4dub2-5 vlehdigls, TRPM-3
vh F480<]] chisled = §4 whEs 2l

D A zle]Foll g HFEHANNE £9
o AEe] Alabg shies ghalet 5= oglgich

8) 53 HZFo gt HAEo|H Tl
ZH A EE Hage] wigksa g Zofe] vl 2H of
T8k dfF 2 X2t G4 BokE Bl

ol42] HAilg v|Fo] DMBAE Hig 33 o
=42 MFH2] |92 =237} ol 44
BAEG HExY AdAen A7HE) o2 HEE
A5l MFHe| glojA e e + gl Zeoz 4
Zhglc).

ZHAIS| &

£ dFel A8 MEP-13lE Foj3l 54 Y8

TR S (Kumamoto) 2] e ¥ A 2 welt aalGela

o T.Tsuchiya)e] R Es]2 clllekMotohiro Takeva) 2

Gl Ao ALY,

& 1 8 #

I. Ozzello L, Stour AP, Murray MR Cultural characteristics
of malignant fibrous histiocytoma and fibrous xanthomas.
Cancer 1963; 16: 331-44.

2, Luft JH. Improvement in epoxy resin embedding
method, I Biophys Biochem Cyiol 19615 9: 409-17.

3. Weiss SW, Enzinger FM. Malignant fibrous histiocyioma;
an analysis of 200 cases. Cancer 1978; 41: 2250-66.

4. Kearney MM, Soule EH, Ivins JC. Malignant fibrous
histiocytoma.; a rerrospective study of 167 cases. Cancer
1980; 45: 167-78.

3. Fu Y5, Gabiani G, Kaye GI, Lattes R. Malignant soft



10.

11.

12.

14.

16.

Ul 8] 290 : MFHS| & FAMEe] =% dlaets A4 S8S

tissue tumor of probable histiocytic originiMalignant
fibrous  histiocytomas); General considerations and
tissue culture studies. Cancer 1975: 35: 176-98,

. O’Brien JE, Stout AP, Malignant fibrous xanthomas.

Cancer 1964; 17: 1445-55.

. Iwasaki H, Kikuchi M, Takii M, Enjoji M. Benign and

malignant fibrous histiocytoma of the soft tissues:
Functional Characterization of the cultured cells. Cancer
1982; 50: 520-30.

. Kindblom L-G, Jacobsen K, Jabcobsen M. Immumn-

ohistochemical invastigation of tumors of supposed
fibroblastic-histiocytic origin. Hum Pathol 1982; 13:
834-49, -

. Magnusson B, Kindblom L-G, Angervall L. Enzyme

histiochemisiry of malignant fibroblasiic histiocytic
mmors. Appl Pathol 1983; 1. 223-40.

Roholl PIM, Kleyne J, van Basten CDH, van der Puite
SCI, van Unnik JAM. A study to analyze the origin
of the tumor cells in malignant fibrous histiocytomas.
: a multiparametric characterization. Cancer 1985; 56:
2ER(0G-15.

Shirasuma K, Sugivama M, Miyazaki T. Establishnebi
and Characterization of neoplastic cells from a ma-
lignant fibrous histiocytoma; a pssible stem cell line.
Cancer 1985; 55: 2521-32.

Sakamoto K. Malignant fibrous histiocytoma induced
by intra-articular injection of 9,10-dimethyl-1,2- ben-
zanthracene in the rat; pathological and enzyme
histochemical studies.. Cancer 1986; 57: 2313-22.

. Fukuda T, Tsuneyoshi M, Enjoji M. Malignant fibrous

histiocytoma of soft pants; An ultrastructural quan-
titative study. Ultrastructural Pathol 1988; 12: 117-29.
Tsuchiya T, Takahashi K, Takeya M, Hosokawa Y,
Hattori T, Takagi K. Immunchistochemical, quan-
titative immunoelectron microscopic, and cytofluoro-
metric characterization of chemically induced rat MFH.
Am ] Pathol 1993; 143: 431-45.

. Iwasaki H, lsayama T, Ohijimi Y, et al. Malignant

fibrous histiocytoma; A tumor of facultative histiocytes
showing mesenchymal differentiation in cultured cell
lines. Cancer 1992; 69: 437-47.

Takeya M, Yamashiro S, Yoshimura T, and Takahashi
K. Immunophenotypic and Immunoelectron Microscopic
Characterization of Major Constiuent Cells in Malignant
Fibrous Histiocytoma Using Human Cell lines and
Their Transplanted Tumors in Immunodeficient Mice.
Lab Invest 1995, 72: 679-88.

17.

18.

21.

23

25.

26

27.

28.

29,

Genberg M, Mark J, Hakelius L, Ericsson I, Nister
M. Origin and relationship between different cell
tyvpes in malignant fibrous histiocytoma. Am I Pathol
1989; 135 1185-96.

Hoffman MA, Dickersin GR. Malignant fibrous fis-
tiocytoma; an ultrastructural study of eleven cases
Human Pathol 1983; 14; 913-22,

. Alguacil-Garcia A, Unni KK, Goellner JR. Malignant

fibrous histiocytoma. ; an ultrastructural study of six
cases. Am J Clin Pathol 1978; 69: 121-9.
Maruyama H, Mii Y, Emi Y, Masuda §, ¢t al. Exper-
imental studies on malignant fibrous histiocyiomas; I1.
Ultrastructure of malignant fibrous histiocytomas in-
duced by 4-(hydroxyamino)-guinoline 1-oxide in ral.
Lab Invest 1983; 48: 187-98.

Kato T, Takeya M, Takagi K, Takahashi K. Chem-
ically Induced Transplantable Malignant Fibrows His-
tiocytoma of the Rat. Lab Invest 1990; 62: 635-45.

. Gabbiani G, Fu YS, Kaye GI, Lattes R, Majo G. Epi-

theliold sarcoma; a light and electron microscopic
study suggesting a synovial ongin. Cancer 1972; 30:
486-99.

Roholl PIM, Kleyne I, Van Unnik JA. Characteriza-
tiom of umor cells in malignant fibrous histiocyiomas
and other soft tissue tumors, in comparison with
malignant histiocytes. 11 Immunoperoxidase Study on
Cryostat Sections. Am J Pathol 1985; 121: 269-T4.

. Wood GBS, Beckstead JH, Tumer RR, Hendrickson MR,

Kempson RL, Warnke RA. Malignant fibrous histio-
cytoma tumor cells resemble fibroblasts, Am J Surg
Pathol 1986; 100 323-35, .
Takeya M, Hsiao L, Takahashi K. A new monoclonal
antibody, TRPM-3, binds specifically to certain rat
macrophage populations; Immunohistochemical and
immunoelectron microscopic analysis. J Leukocyte
Biology 1987, 41: 187-935.

Mirra IM. Malignant fibrous  histiocytoma-fact or
fancy? I Ipn Orthop Assoc. 1994; 68: S51010-1.
Kauffman 5L, Stout AP. His{im:.rli-nz tumors{ fibrous
ranthoma and histiocyioma) in children. Cancer 1961;
14: 469-82.

Yumoto T, Morimoto K. Experimental approach to
fibrous histiocytoma. Acta Pathol Jpn 1980; 30 767-78.
Kouri 1, Ancheta O. Transformation of macrophages
into fibroblasts. Exp Cell Res 1972; 71: 168-76.

. Enzinger FM, Weiss SW, Soft tissue wumors, 3rd ed.

St. Louis: Mosby, 1995; 511-22.



