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Abstract

The intermediate filament is one of the most important constituents of the
intracytoplasmic cytoskeleton microtubule, actin, myosin and intermediate fila-
ment. It is composed of keratin, desmin, vimentin, neurofilament and glia] fila-
ment, and has important role as a cellular marker, epithelial or mesenchymal ori-
gin. So it will be important to differentiated from some poorly or undifferentiated
neoplasm to provide adequate therapeutic modalities.

This study was performed by using immunohistochemical staining and electron
microscopic observation to find out intermediate filaments of epithelial and non-
epithelial tumor cells evaluate the degree of differentiation in tumors and there-
fore to provide some diagnostic and therapeutic modalities.

The materials consisted of 83 epithelial and non-epithelial elements bearing 23
normal control, 28 epithelial tumors, and 32 non-epithelial tumors, that are
resected for definite treatment at Chosun University Hospital from June, 1988 to
June, 1990. Immunohistochemical stain for keratin, desmin and vimentin, and elec-
tron microscopic study were performed in all cases.

The results obtained were as follows.

1. Immunohistochemical stain for intermediate filament were very useful diag-

nostic aid for differentiated epithelial tumor to non-epithelial tumor in diagnostic
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neoplasia.
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2. In the electron microscopic finding, the size of intermediate filaments were

possible differentiated to cell components of epithelial tumor and non-epithelial tu-

mors.
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AREY 7 #FE Tt 15 JYAX
o dFde AxFEHY L54HE /A
T AEY dHe o5 g 2T A X
Aol #A ke YA, 2 A XY T4
ZAsted BoA3ts AAZ @ gy
o] ZA3lw= Aol &8 A YoM (Schlegel et
al, 1980), ol# g AMFA= Alxe FHE
A& AxEFAcE &3} (McBeath
and Fujiwra, 1989 ; Schurch et al,, 1990).
MEZAd = v A F(microtubule), myo-
sin, actin ¥ &7t¥ AFAF A (intermediate
filament) 7} A tH(Giulo et al, 1981,
Altmannsberger et al., 1981 ; Ramaekers et
al, 1983). o1% ¥ AMgAE 2714 o
E AEEZe EAERZ HFHO HYE
4L deEA oy HZd 2R
A 3Ler7, B84y (Osborn et al, 1977 ;
Hynes and Destree, 1978), 283 A x}& 0]
A% AL ol g3l SEEEL
beslz FAY 444 A sk Hol B
999 cH(Elias, 1980). 208 AAE 4
sstzoly A Yoz N2 ge 448
e 57AY okl e
desmin, vimentin, neurofilament 2 glial fil-
amemt® FE3t}. Keratin(Franke et al.,
1978a, b ; Franke et al, 1979a, b ; Sun and
Green, 1978 ; Sun et al, 1979 ; Viac et al.,
1980)2 F2 ¥ A BFAHR 4
943 fHded Z2FHolv sHeA wFETh
Desmin(Lazarides and Hubbard, 1976)-& %
FAZ, A2 § F2 ZSAEAA

W AE™  vimentin(Bennet et al., 1978 ;

to do ok

Q=

keratin,

3} 1
]

Franke et al, 1978a, b ; Franke et al,
1979a, b) & v 9de] HFAAEEANA &
ZHed ole UAAA FHT Aoz A
ZtE k. =3 neurofilament(Liem et al,
1978 ; Schlaepfer and Freeman, 1978)= 4
422 9 7 E(neuron)ol A #AHW glial
filament(Schachner et al,, 1978 ; Rueger et
al,, 1979 ; Yen and Fields, 1981)= B &
Be ABAAEAAM FHACE o]Hq T
o8 Hol o] FIY AMEAE YT ¥
Hel 94343 e {79 AR 44
o otF FR3 JEE FeRoE nAR
o AW AEAME olFE FUE AMEA
7b 2% #ZEdY. o8 HE f9Fd
HZ F49 Aol o FY AMFAE o
L3322 9lth(Mary and Klaus, 1983 ; Walts
et al, 1983). AFA X7} FFo2 AFA
dE AR oz FY AMYAE AE 1
$o wdsd = A3tEHd 5L U
Bl 2 9t} (Ramaekers et al,, 1983). & A
4zAol Yoz WY § 7Y ALY
Aol GH& FHQA Aol Y AT U
oAuA B Aot oHF HE o]&3tH
FNE ALEAE ol Fe BNA L A3EF
Wy e WA Wy or HFE o
2R ZF%e AE79(Sun et al, 1979,
Schlegel et al, 1980a, b) & Ay AQ17} H]
A4 e FEE 4+ Ak S8 sl
27 @e TN Bl Tgol B A
o] t}(Schlegel et al., 1980a, b). 83 H&
A94 mE wgN4e £¥e FUGos
W A ARwEel 2AFYE2 98 o
ni7k Ak A H(Giulio et al, 1981).
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ATAW 208 ARASE AAENA
2 a1 Fy 2 A5 &
Ao zsetye AMe Bad 4% 2
o ABH e AvELA B AT
Ngsta e AAE A0 B
3 @k

Mz 3 Uy

1. dEz

B APdA A18F AE= 1988 64
BE 19909 6971x] AWML FEHHY
M Ad 2 X8 EFoE seHor 3
Ad 2335 923 2@ YHIF 332
AN A AE Heid 837tAE
gyez A4 FUAE, AFAAE, ¢4
Zokel AHAEEY, HHAAEEYE AT
%o ATHEZY, HAAEZZTYOE BF
st #EAAS

ARAIAEZE AFARSY AR #H
3 A} 3 Al Z (squamous epithelium) 2z+2} 371
%], 919 A Aty (glandular epithelium) 37}
A, A4 A 271A, A dEAE
2e AF3E, A4, dEES, dER HE
2 77 e daez ST Y4E
¥E AYAE Y02 HANY T
A % (pleomorphic adenoma) 37}%], 3] %9
&% = (squamous papilloma) 27]-11, FuE
(meningioma) 27}A], ¥ 3+4A A ZF(pitui-
tary adenoma) 27}#], 2tel @A F(bili-
ary cystadenoma) 17}#], 3o #&F {5
Z(choroid plexus papilloma) 17}%], Bren-
nerd] Z%(Brenner tumor) 17}%], A& A
¥xogod AlAFE(neuroma) 37}A, A4
A Z (ganglion cell tumor) 27}A], F49] 4
8 Z(fibroma) 2744, AFH H9 HIZ
Z(leiomyoma) 2tz 37HA, AAH/FF
(neurofibroma) 37}AE& U= 34T
AN E YL AR ELGLE Y HEF
(adenocarcinoma) 37}A], A& ALF 3
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7HA, dael A ¢} 2 (metastatic
adenocarcinoma) 27}%], AF9] ¥ Ay ¢t
% (squamous cell carcinoma) 3717, 4] % ¢
BYAHLE 37hA, Yol oA LE

(transitional cell carcinoma) 37}%], =R}Z9

dold

A 7 1J) B8] A & Z (neuroendocrine carcinoma
or tumor) 17}#], 7+e] ZtA| ¥ Z(hepatoce-
llular carcinoma) 27}#], 9+A 23] & (malig-
nant mesothelioma) 17}%], g}fd el <A
£ &2 (malignant mixed tumor) 17}#] & ¢}
HAAAE BF02 Fohel Y ARA
Z A T#Z(malignant fibrous histocytoma) 3

A, AT 444743 % F (malignant
schwannoma) 27}#, #AZ9 HFY =2&=

(leiomyosarcoma) 27}%], Wi 3] 3EZ
& % (rhabdomyosarcoma) 17}, 2 &2 &
% % (osteosarcoma) 17}A], &8 F (syn-
ovialsarcoma) 17}X& WAoe =z gt
(Table 1).

A 258 A G ALE&E dAFA
¢l cytokeratin, desmin, vimentin, 2x} )
¢] rabbit immunoglobulin-& DAKOA} A&
<, SAX ek 3,3’-diaminobenzidine(DAB)
= sigmaAZ& A3k (Table 2).

Table 1. Materials used in this study

Epithelial cell Non-epithelial cell Total

Normal control 11 12 23
Benign tumor 12 16 28
Malignant tumor 22 10 32
Total 45 38 83

Table 2. Primary antibodies and enzyme
employed in this study

Antigen Antibody Dilution Source
Cytokeratin  Rabbit antihuman 1 : 300 DAKO
cytokeratin
Vimentin Rabbit antthuman 1:20 DAKO
vimentin
Desmin Rabbit antthuman 1 : 250 DAKO
desmin




2. =X HAb
7h HAZZ|BEY dy
1) Paraffin L34 & AX =& 4m
o A&HHUE TE slide glassol] F2A|
Z1% 58°C ovenol| Al ¢ 4087t L& s g th
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14) Hematoxyline®. 2 287t Jzx QA
Ao
15) 32 Ed A¥F ¥ gx=74H S
AA FhsR o
L}. MA80/3y 23
) Hed z234& A&3] Imm'ar|z

2) ¥Paraffin ¥ &34 E oS3 2

o] Algshsich
i) Xyleneo A 1084 3¥ 7.
ji ) Acetoned] 18 A&
i) 100% ethyl alcohole]] 3% A g].
iv) 95% ethyl alcoholdl] 3% xj3].
v) 70% ethyl alcohold]] 38 4.
Vi) FRSE AE.

3) 3% H,0,-methanol &HAdA 1087+
st 2AY A HIA A4 as
o] 848 9AAZ F phosphate buffer
saline(PBS, pH 74) 902 58% 23
A 2 3t vk

4) S ao] v EolAd AFEL HAA
717] A3 slide glass& F&FA ] F2 A
A A ¥8AHE 718k 37C incubatorel A
2087 9 A F ok

5) #&4AdA RAEAEL JIgA &
o] AAT F AXAFAZ 30EF¢ NS
Al #H .

6) PBSgR oz 524 23] A Hsqch

7) F&AAGNA A aser AFH
E7dM AAHE olxFAE 40EF¢ W
SAI A o

8) PBS&do =z 584 23 A0

9) Avidin-Biotin complex® 408 %<l ut
A A

10) PBS&-f o2 58X 23] A& sty

11) 3,3’-diaminobenzidine(DAB) 20mg&
40mle] PBSE& R =AF 30% I4itste
A2E 20¢] gt

12) &7 HAsd A d3te H 7
o] u}t-guf7}zx] @A Z o}

13) 32& Eo AF3g.

Z A 2.5% glutaraldehyde & < (pH 7.4,
0.1M cacodylate buffer, &% 4C)o)|2 24
r AnA s o

2) €Y% bufferg Ap8-3to] 1524 33
A H e ot

3) 1% osmium tetroxide(00,) & (pH
7.4, 0.1M cacodylate buffer, &% 4°C)dA]
2A17r st

4) ¥Y% bufferg A1§3t 1584 33
Al A 3 o

5) AFx9 ethanol(50%)ZF *E 1%
% ethanol A¥3lo] €433, propylene
oxide& AME-3to X BAIZ ).

6) Epon mixtureZ 9+E o] propylene oxide
9 1:1,1:28 374 FAFAF 2w, Epon
mixture ¥ o]l A overnight F E vl &9t}

7) 35CelA 12A1%F, 45CelA 1247,
60CAA 2427 A5 3T

8) Epon blockg 1xm# v}&3dte 1% to-
luidine blue2 QM3 F Fegr| 4oz
et EARFAE Az AT H
Diatomeg X-2ZrA) 7] ultramicrotome(LKB-
VE)e® 60nme ZuUAHELE TE
Reynold®¥ (1963) ¢l 23t wuranyl acetate$}
lead citrate2 olF g s AAHUA
(JEM 100CX 18, TEM)o.2 7t&=m<t
80kV3lo| X &3}t

oh. S8 A NZEH

F3E APEA e =27 ER L wiAEEH
7] 73¢1 videoplan(IBAS 2000 FRG&)& o]
g3t AAUORE Fotol Aold 4 2
o] M ¥EAIR S digitizing table9]d] &
F7HY AMGAIESY B S AAWoR 27
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1. HAYXE| 58N ME

BV oz BEs AMEota Ax
Aol FR3 AP Moz Yehye
AEE 34, TA5A ge AEZE 24,
ofgt Zol}l HYog MY BFLE o
ez BHFA

1) HA=EZR )

4 kerating zAFAFe AT A
FoA ZaA FATELE B o (Fig.
), 29 ATAFE Zydres HPsA ol
Edd ol Z1Mel AAF keratin@FA Y

B39 F2H9 4% BAso 3ok o
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ZA BYsido]l dojd Re ZeA o
AEYTH HRAA EH o AE, F 7[HS
X FE ZAAZFo| olE2r|7A YHo=
UES T 2813 §0R-9 Al oA
= dAdoz eyt

5ol oz Fug 7igolet ¥y
€ FHAZANA Z3 NNl BAIAUT
Desmin2 H & (Fig. 2), A ZoA ¢A
o2 JElygton Ana AN Fo A oA
<, 2 99 AEAME Go] HA &gt

Vimentin® ¥ &2 (Fig. 3), A oAM=
desmin¥} Ze 44 & et M=
oA e FHYHEE Yeloen, 43
AEe ARG FFFozr Ygyrh
(Table 3).

Table 3. Keratin, desmin and vimentin reactivity in normal tissue

Site

Keratin

Desmin Vimentin

Cervix Exocervix
Squamous epithelium
Endocervix
Columnar epithelium
Basal cell
Metaplastic epithelium
Reserve cell hyperplasia
Skin Epidermis
Hair follicle
Sebaceous gland
sebaceous cell
basal cell
Sweat gland
ductal cell
myoepithelial cell
Dermal collagen
Stomach surface epithelium
Mocous gland
Thyroid follicular epithelium
Mesenchymal tissue
nerve
muscle
smooth
skeletal

+

++ 4+ A+ 4

+ +

H o+ +

I

I H

f

I

Abbreviations : +, Positive ; —, Negative ; +, Weak positive
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2) BES=A T

Keratin 99 & o8 FFe F94d FF
oA #EE & gled A7l @A H
By FgFoAM MF B ¥E TR
AN @A wEYAR 7HE FFF
ojut ¥t HAF, BFHFo LA
$ 5% (Fig. 4), el v|23 =EA LA H
T BRAZY HAAHAEANA AFHo2
UEter, 35359 AAHEE YHEHUE
299l Y29l Brenner# 9] o]y 4
e FHAE ARANME 2 FASS
et e Zre F9AEyg B

— 51 —

A=t BHo] HAYW, HAYYAANEFT Y
o ALe B3/ UY®™ UL keratin I
A o} wk-g-3st9 .

Keratino] g F33 gdgo] g
HEAAY ANEY, 8240 FgoA LA
Hed, d3es dudi 7|4 oy

AEge] As, FEHoR HPAEE ¥
33 FE2 ALY A4 FrHHE F
e EAoh AgFEL df g2 €49 ¥
HE ZHAx gsled, S8 d49d B¢

keratino] W&t Ao FEdolAY, %3}
A gAEe% gl tgstdth FH4d

Table 4. Keratin, Desmin and Vimentin reactivity in tumor

Tumor

Keratin

Desmin Vimentin

Benign epithelial
pleomorphic adenoma
squamous papilloma
pituitary adenoma
choroid plexus papilloma
biliary cystadenoma
Brenner tumor
meningioma

non-epithelial
neuroma -
ganglion cell tumor -
fibroma -
leiomyoma -
neurofibroma -

R N

|

Malignant epithelial
adenocarcinoma
metastatic adenocarcinoma
squamous cell carcinoma
transitional cell carcinoma
neuroendocrine tumor
hepatocellular carcinoma
malignant mesothelioma
malignant mixed tumor

non-epithelial
malignant fibrous histocytoma
malignant schwannoma -
rhabdomyosarcoma -
osteosarcoma, -
synovial sarcoma —

L o S SRR

!
H

+ + + HH
+ o+ HH

|
I+ H

H
H

+H
+H o+ R

H

Abbreviations . +, Positive ; —, Negative ; +, Weak positive



A AT ZYoR gl S ZAA
= FANEE Hed 183 EgFes
a7 Eld e YA AFdME SFA
5 AOAE dEwo) FAP& B W,
HAAAEZTFAME dMo] =H=A gsith
olglgt e A HE ERFAMNE Y
A vEtsth 28y AF WEE NEE,
A FHFANAME FFdo2 Yo,
A AAZ dhe AANE F¥T 7+4
AL 7189 2YL ZF AU T, AF
Websh, ZAZA RN B0 Age BLE
oFet A= JAGe JeRUT.
Desmin2 J4FYF d29 HA{F o
Yox Ao FEZE, AFF UH+F, B
AHo A AT TAAEAHEC FA
o2 Uehgon, dFFITAMAE HER
o FE IKFAM BAYHL velyow
(Fig. 5), a29ol= 99 HE¥=&F7 &g
FFANME FHez JEsT a3y b
o fEF, e 9B4AF, Hssa A
%, Brenner#] TYET FHUMEA FT LA
S Aol HA FUch HAA T MAE,

AAHEE, BA8d 44 THES A4
2, 2459 FHAF2FANE e

el th Vimentine® %A AAA T2
dae AfFolu AT BEyZH, AA
ARHEFAM FHez dggen, o
AANESY F dEF JEIZSFY
gatol] A FUHE(Fig. 6)olN #F
o2 Yriwoew, FEUZ TR
FAHFAE ZAFZAME AY AxrY
oA Fdez uvEwth 2z BlaAde]
gygg MEe AMATAHE, IR §%
F, HaTA A%, Ko AFE, F52, %
o] g#ME, Brenner#l %, 99 HAE,
Yol Holg AMtE, AFe] HHAIG
F, HdEFHAFNAe 8o HA Uyt
(Table 4).
2. MA SO A nat

HAHolw, 9de AT $YHof
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ZuiA g gH oz Gg FHA U
Brenner¥ ¥ MEFHo & wga
A2 2889 don, AMY AT
AL Mud F23 AqPE 2FYe= T
A=o] Ak NEAUgA 38 FAY
A g AP REZFo] BEFEYom, AMYH
e 99 gy oz FANA HA AU
(Fig. 7). =3 A X9 N E AloldMe =
gt E desmosomeo] TFF AT A A A
AFFToME 44D 71Ag3 37t Az
E54 2% 1393 SRR dggy, §
Fd 2AFAYA T Uden, =8
A Abolo] AZE mYd 7Ae] AFEY
o e YFYPoz g L EFA H
o] ANow, AL FAAINUTT. & ug
g Axd srlvidye 2 F9 AR
o] FYSA ME IA =AY G (Fig.
8). AAHE AMExFLoMEe viay TR
AEAN thFe) A7} s gyo
E TAA Jden, gAY gy g3
WAl Fe] &&= Ah(Fig. 9).

AY YA FUF HSEL AE
B2 UAEZIEC] MESY Fxog
Hol Reow, HEe HEAoldAE
desmosome©] T H I I}t WP
dA E2AEET. AEd P& vz

32 e O gi af
RS0 U o a

Fggo] gl AEAYde & Fo] &
ZAE god AgAd FAWAT 281
AEY Aol AW, ZRAX A
SAHo] 92 tonofilamentEo] BIHY
}(Fig. 10).

A ZFFAAME vnE FRI AEa
el el 3" FAWA D ribosome
Eol BEHY, gL o A o] A
Hol Jom ol AAHE %y PPo
2 ZAst9thH(Fig. 11). oA A7 2 Z oA
€ AN} FFAE FHT AEAA0
X B ndPE FHAAA o, 8
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22 FE do dAHoz WEFPole
B, 8ol £ Hol A¥d ddoz #
ZHUG. XA gL 718 W Yo
H, o)X AT AT ANFY EHE 2
ojH, A&£HLE olojAe T 9Tt
g3 SRS AR =G AgA e =W
FARWAZ L T2 BFHIALH, 2 F
o ARGAIZE AZAEIIRAAM ekt
(Fig. 12).

3. B AlMAe 2E &Y

1) Ha=2
Az AFe] HPFHAM LA A

Studies on Intermediate Filament

AF2%E, AR, BEZ A2 9 AR
o7 AR E F3d AEgH Azss
ol §3te] AMFAL AAL AT AR A
4 Be gig Aole JYRATR AF
AR HPAINZANE 28 AAA
o] AAol FHA= 90ARE A 16147
A EEHe low feof HAAFAME 95
ARE 121A7HA, AZZFME 928 %
B 128A7tA AR AE 8TARE 1434
A FEZME 89AFEH 1583 71K, 1
g FAIZAME BARE 17637149
vk Aaziel BxE Ue i o(Table 5).

Table 5. Size of intermediate filaments in normal control

Source Range(A) MEAN(R) SD(A) Mean=+SD(A)

Exocervix squamous

epithelium 90—161 118 11 118+11
Glandular epithelium 95—121 114 6 114+ 6
Myometrium 92—-128 118 118+ 9
Nerve 87—-143 121 11 121+11
Smooth muscle 89—158 131 24 131+24
Skeletal muscle 98—176 135 18 135+18

2) BY2

Z g A= Brenner¥ E9F, A3
, AZAF, e AR HeE, BFY
%, TAFY 93 AA2FA g A
& 53t AMEHY AZ7E
sto] AlaAle) F AL
b e Ao Aele JAMA T Bren-
ner® F g A 748 ALAA o] H Aol 2t

~2iﬂ1H°%N

S
duly AR
%

=
=

Ae 85ARE AAe 111A74A ExHo

ged,

AT A0 A

FH%d IA

t}(Table 6).

Table 6. Size of intermediate filaments in tumor

AR FFA
130A7bA] BXE AAAZIME=
Bl 176A714 X &,
ojA & 85AKE 168A71A 2X &, 1dx
AAzxFNMe 674
1ZAZ7AA o s 2719 BEXE JgY

dojde 814 2H

93A %

e 2830 9

Source Range(A) MEAN(A) SD(A) Mean+SD(A)
Brenner tumor 85—111 95 8 95+ 8
Neurofibroma 81—130 106 12 106 +12
Ganglion cell tumor 93—176 130 23 130+23
Adenocarcinoma 112—-170 141 7 141+ 7
Osteogenic sarcoma 85—168 138 25 138425
Malignant schwannoma 67—112 91 11 91+11




n &

EFEEY Axdde AEFdHe &%
e &4, Az 9fde ol5xd, g4
Aot AEZ7]Y &5, AEA BY, AxZ
Ao TAdte GWERZ FAHE ARAs}
EA3 = Aoz ¢dA UAed (Schlegel et
al, 1980a, b), o]S& I =d wat
microtubule(200-250 A ), thin actin filament

(60-80A ), thick myosin filament(1504),”

a3 g 208 AMZAQ0A)E T
2o ATEFA oo 27 AL
oAl A AEA A 2AEH 4oy fhel
M £l keratin(tono) filament, H &2, F
HAZ, AT AXNN F2 AAHE desmin
filament, Z+AA ZAA 2AFHY ztAH
ol M EQl vimentin filament, ¥ & (neuro-
nes)o| A LA+ neuro filament, 21
2E e A m(glial) XA &P H
= glial filament2 E &},

Keratin filament(Franke et al., 1978a, b ;
Franke et al, 1979a, b ; Sun and Green,
1978 ; Sun et al, 1979 ; Elias, 1980 ; Viac et
al., 1980 ; Copper et al, 1985)= e A
80A 9] A}AE e (filamentous) 9} BE o
Je AEAW a-fibrous ¥ A groupo]
o IES XTHEE EHY Aol AE
T & UFdA @23 FAdFHo Axdy,
Fo AAE BES d9s] o} Kera
ting& E Axel Fa3 ] e R
ol HHZHH X ojd & FL&
5o ‘/PE}‘*E} gy 258 AANE 2
g AlE2XEe RolA gt} Kerating
MW 47,0000] 4] 58,0000.2 @74 19%
9] polypeptide7} % 5o 1=H, polypep-
tidez BA}Fo| 7173 & 45kde} 52kd
kerating ZtA XU 4%, dA5e @& A
etk E2Atn 2 GEgdue] EXARE 9
€531, keratin 50kd9} 58kde A7 AR,
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Ax, ¥9F EE FF 449 EAA=
o] 849 = 9t} Keratin 51kd ¢} 59kd= 4
T, AT BE, T A% FF A
WA 5 1 keratin 55kd 9} 64kde Zbute] =
Aste Aoz A Uk AF Exao]
& 56.5kd$} 6594 67kde] kerating z}3}

7F Aol EYA XM FH 7| o £

2ste) A2 AHEEh

Desmin filament(Lazarides and Hubbard,
1976 ; Elias, 1980)+ a-actin@} actino] & o]
AAA protein® 2 Z lines| Al =35 o] gl
© v (Granger and Lazarides, 1979), I7|=
ek 100AF =olth. EAE 50,000-55,000
MW protein®. 2 FAEHo] Attt ZLSAXE
Zo)| £ cytoskeleton(A EZZ)o] Y&y 2
AL P LA myfibrite A §RA
A Fa Qky AR g} Muscle fiber’s
A&5E Jddte FRFA L4E BE
Z disk, M lines®] < 3o ot} 8]z flbre
£ 7247 myofibril& o] L3l ?\lc-
sarcomeric unite]] ojalA GAHART. =
7o) & e B35 v A H 7“]7\]‘5’“3]
739 2)3 @&o] Y o|F 9 fibrous ele-
ments AR L 259 Z, N, 2831 M line
o) myofibrilE &Ho 2 dA3}7) Y3
A fibre?] surface membraned] 1
AZE7] A8 BERHAF oY, F
ago] @A F1¥ AMGAZT 5
AAAA HAth AGA s TAZ, A 1
P FEZ AXd EAFHo=2 Jehdr.
ARG AIZE oA XS BE A7IA 28586
A YgutsE Fotd 2EE adult smooth
T3t

Vimentin(Bennett et al., 1978 ; Franke et
al, 1978a, b ; Franke et al, 1979a, b)& A
AAE e vddo g AXN Y
v, AExAJeA w$ B4A4A F2
A9 7|5< 71X x2 9th Vimenting® &7+
H AMEAe BEYE AFEe EE FoH

N 2 o &

A o R

muscledl] &
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subunite} &4 FE5H, BF AF-S 100
AolX, EAE 52,000MW= Holz] wjo}
9] fibroblastol] A 2748 AlA}A o] F g3l
subunit24 H X2 EAXYHow, 1A A
oA BAEE A GeA o] A Eoit

metA B AFES AYdzee A4
YAXe Z$ AREuAE HNS T3y
BolA A7 e ATAFL ARAP Gy ¢
3§ 118x11A°)%03, AT A$E
114+6 R o]} o] & WAz 7
el A AsZ R} AZdaAR FANE
AFN E AR JAZN AAZ0)
ol2x EH Y AZo keratin ¢4 ¥TS
Uetdith 42X A F0Y AMEA
arie AF2E5 118494, A4 121+11
A, HER FBEZ 131124419 eH, &
Hz2 gt Adda HE2, FFZ,
desmin, vimentin X% %4 ukgo] LlElyt
o1, keratin® T4k AAAE A
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Figure Legends

Fig. 1. Postitive staining for cytokeratin in uterine cervix(ABC method, x100).

Fig. 2. Positive staining for desmin in smooth muscle(ABC method, X 100).

Fig. 3. Positive staining for vimentin in uterine smooth muscle(ABC method, x100).

Fig. 4. Positive staining for cytokeratin in choroid plexus papilloma(ABC method, X 100).
Fig. 5. Positive staining for desmin in rhabdomyosarcoma(ABC method, X 100).

Fig. 6. Strong positive staining for vimentin in synovial sarcoma(ABC method, X 100)

Fig. 7. Ultrastructural features of Brenner tumor of ovary. The tumor cells were enclosed

with abundant collagen fibers(C) and had a round nucleus(N), dilated endoplasmic
reticulum and abundant intermediate filamemnts.(Uranyl acetate and lead citrate,
original magnification, x 16,000).

Fig. 8. Ultrastructural features of neurofibroma. The tumor cells have a indented elongated
nucleus(N), rough endoplasmic reticulum(RER), and aggregated intermediate fila-
ments(arow).(Uranyl acetate and lead citrate, original magnification, x 18,000).

Fig. 9. Ultrastructural features of ganglion cell tumor. The tumor cells were abundant cyto-
plasm bearing with whorled intermediate filaments, dilated endoplasmic reticulum
and few mitochondria(M). (Uranyl acetate and lead citrate, original magnification,

x10,000).

Fig. 10. Ultrastructural features of adenocarcinoma of stomach. The tumor cells showing nu-
merous enlarged mitochondria(M), dilated endoplasmic reticulum(ER) and dense
tonofilament (arrow). (Uranyl acetate and lead citrate, original magnification

%X 16,000)

Fig. 11. Ultrastructural features of osteosarcoma. The tumor cells showing dilated and coales-
cent endoplasmic reticulum(ER) and few tonofilaments. (Uranyl acetate and lead
citrate, original magnification, x 20,000).

Fig. 12. Ultrastructural features of malignant schwannoma. Numerous cytoplasmic process
bearing rough endoplasmic reticulum(RER), enlarged mitochondria(M), and inter-

mediate filaments. (Uranyl acetate and lead cirtrate, original magnification,
% 16,000).
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