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Abstract : Two intraocular tumors were identified in low and medium dosed groups of a carcinogenicity study us-
ing 200 males and 200 females Sprague-Dawley rats in Screening & Toxicology Research Center, Korea Research
Institute of Chemical Technology. The tumors were grossly observed as white or yellow, unilateral nodules. They
were approximately 1-2X 3-5mm in size. The tumors located in the region of iris and/or ciliary body invaded peri-
pheral cornea. The microscopic features were usually composed of spindle cells arranged in parallel, forming gently
curving bundles or whorls. The spindle cells had poorly defined cell boundaries, scant to moderate cytoplasm, fusi-
form nuclei and indistinct nucleoli. Mitotic figures were rare and areas of necrosis were present. The spindle cells
had positive immunoreactivity for S-100 protein and vimentin but negative for desmin, collagen and HMB-45 an-
tibody. In special histochemical studies, the spindle cells react with Gomori's stain for argyrophih fibers, Prussian
blue stain for iron but negative with Masson-Fontana's stain for melanin granules. Ultrastructurally, cytoplasmic
premelanosomes were not observed in the tumor cells due to the poor preservation of tumor masses. Based on the

results, the tumors were diagnosed as amelanotic melanoma.

R;y words : amelanotic‘_n;ianoma, immunohistochemistry, Sprague-Dawley rats
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B dls FHoP qhte] ok E3E, BEESE,
AZEF, AHEF, JAEE, FHIEE, GoHE,
AP AT MESY, FAF Fol WA 1 F FHYFol
BORHES £& BAFE AARH F4T
FE#5<] melanocyte - E £ UYL= T}
A2 Ao]w wetatol|l A= =EA) WAget. Amelanot-
ic melanomat= *ehd A4t glo] 3ige 2 yeht
= Yo 2 A ARE uiEd g8 582 F5
of vepdcl B3] w4 @t tyrosinaseZl glol
premelanosomeo]t} melanosome o 8 HE] =zhd A4
4E A F g7 wilFol Wzhd M4t gle Yl
2 el

o4 2] amelanotic melanomay 1975 Hey-
wood’oll 2]3l] Sprague-Dawley(SD)HE 6,816u}2] 0|
A 187} #2=Qeh. Magnusson et a2 SDHE ¢f
4= 2+z}b 1,070mbele} 1,7900014] 58], Wistarsl = Q<
zbz} 1,760utel$} 3,520utejoll A 321E Bardk vl gl
t}. Yoshitomi®} Boorman®& F344z3 = <= 7}+2} 60,
000ulels 71 4ole], AA 1uteloll A Ffg W)
of Brsigich.

Kendrey9} Roe’= A A o 2 August Hooded S E
2] §JAl7)7k5ll urethane®} N-hydroxyurethaneS- ¥
ofsled efz}ellX] F3HF(melanosis) B HHFE F
wheigict. Urethane g Foidt 75 432 17vlelF
1lule], R -2 150t8] HRl4] s o, N-hy-
droxyurethane g §o8 739 4AL 21vle]F 119}
g, £AL 21nlElF 1uleloly HAJA e $5A4
o Fokd WHIHE It Albert et al'® nickel
subsulfide 5 F344 gl=2] bl Fo3lo] 15u}a]
oA 11 FA4E, 4 #etolE, 3 3%, 3 v|E3 dF
9F(undifferentiated malignant neoplasm)g -F4t3t v}
AUt}

eFEort sHHEA ] S A Ui A ZpdHt A
9l W= A1PEA 238t W Hetkslet] 3ol
93} vigo] Hug AP Al FAEE &
ollA o] zledutBH Q) W3-E A o) sHsof gt o]2idt
W lol] #3t B vt oA 22 Eol HEH 7] A
Aeiglovt gog s ¥ g2 Bt Yadk Aol
5] 495ES v $%ll B HaZA= ol B
7} FU] H x| Bagy oo} BHH Foko] 7|RAE
7+ 5 A) kA et

ME X
BAEE : BRUATE 2ed-FALATA
E19] Zs|Ald el A AHSE SPE Kee:SDIHE Qb 7}
200u}e]4] & 400ule]E 24709 WA A Yol o] §-3
FTES AR ol T $AYA AlE) Ad
2Ao] 7+ FHZ 0, 100, 200, 400 ppm SEZ AF
ol Egstel Foisigict.

ASEZ  BAERES ARASHAE10mmX
220mm X 200mm)ol] 2-3u}el4 wixjsle] LEE 23+
3T, AEEYE 55110%, 7189y A7k 10-
203], 2%+ 150~300LuxollA] 12417t =wdsle =
ZdollA A5kt

ARS8 AR AREES PHARRIYAR
FHYAE WA P (2.0Mrad)sted 2413 1A
st} e FEES AAE ¥ AddfrE Y]
(Dynamics, M600, USA)Z HFste] 25424514 o}
gieh.

alets Al

27 g 2AA 192 AN ¥ olelE o)
Fstol R ohg YFBATE Ae]d-Hy
AGLAIE] ] SOP(standard operating procedure)ol] w}

BAaste] 28 S BouingHol] A s}

EB0|Y HAL AR e SOPoll wpe} 274
AR & Heta, shebd Fnllsto] 22 FLE dhgo] =
At H-g A H-E A3 24 A -fell
gt Gomori's ¢d 4, M #}&oll &k Prussian blue g
A wlzhd st ol il Masson-Fontana's |4 5 B4
A& Al om, ABC(Vector Lab. Burlingame,
CAM-& o]83led S-100 protein(BioGenex, San
Ramon, CA. 1:200), Desmin(DAKO, Carpinteria, CA.
1:200), Vimentin(BioGenex, San Ramon, CA. 1:200),
Collagen(BioGenex, San Ramon, CA. 1:200), HMB-
45 (BioGenex, San Ramon, CA. 1:100) &)z sz
23y e Atk 2XAE Goat an-
tirabbit labeled with 5nm gold colloid(GARGS5 Jansen
Life Sciences, Piscataway, NJ )& A-8-3s}ic}.

SIHRIH0IZE YA DAY E7E 4 chyl al-
cohol#} prophylene oxideZ g<FAl# epoxy resinol]
Fofsie] 40-80nm 2Asch. 2UAHL copp-
er gridoll =X A uranyl acetate®} lead citrate 20|
dMsle] T4 (CM 12 Philips)o. g 33k}
.

— 376 —



4 o

235 FeiE YA AE AgE SDIE oS
7z} 2000t2lE H7 A A 20teie) el
Fo7t WEEA 1HHle A FETol Tl e
£ FREEFATNY BHsRod), F o 25 8
Aoz Yelsidh

o 4 : 19 $9+= =27)7t 2X 1mm 7+
olled, HYMe| M=F wYyx ¢+ FF3 A+
e Lol Byt 2di# 9 F3& Mk HHAE
wlen, 27| 5X3mm 7Hge|gict.

HelzAE £ : 1elel A AHoE g
BEor Fuislo] g diFE Mz Zhte
Descemet's membraned} 421t} (Figs 1,2). A5A|
F919) 22 FPAEe] FF2 HIYSA. Aute
425 HWREE A= £ASND AR E F
Alglo] FE9] 7H5HE Uehigion], ZIAE Aol2
&5 3579] Afo] FAEJ. A n{Fe
BB v FE 9l o ¥4l (neovascularization), 4
FAES] F4j0] AAsRACE. Zhetel] At B9y zet
o] g2thl Hglol] A1 Flolle 59 Hgol v
e WEEch. Zate] dRReME FAAE
7} Descemet's membrane?] 3+ B9 S s}ajsla zhat
2§20 AT e DAY S+ AskchFg 3). <
Tl FRAES AAE 2ol W
k- Ald WS 9358, FRAE A 94w 3
AE VeI FokzAe A2 st B39 %
F3 HEEo] £8E0|XE R (whorled pattern)e)
dds Bylow, 1A Fst midFe o
ERi7IE 3 ck(Fig 4). FE22 L o] 2 U2
Hon, F5 40g FA o AR JEs]of e}
U= stgdeh. =3k 93 F9lollA 3 3glg ¢
F3 AHAES} Brol AU} FAAE] ¥ 2
FHog ¥aAe) FHol ofzigoen, MEAL A
I AA= W P Esch FAREEE £5 3%
=gl 2ee) FofzA2 hrehle] RS A
Aska Agiet. b £EE PR 7S 2 Q)
At Ztel AuMEe A5 AUAESA 9
Zpshado] Bk Zhehe R Atz g ot
A 2A| 2ol FRAIEEo0] ZH2te] Descemet's me-
mbrane$ H31 L{FFNA ATt FF=A L 7
AE917F FEH oz Rt FEF9S) WEkE
A ghr 9l fiFsde] JEFH e ohE Fagk W
£ it Fol ¥ o8 Avi2e Hele FEFA

okodkch B A 28 BF I24K-E A
A8 Gomori's A3} Mgl JMet7] $1% Prus-
sian blue gl AN Hglow, deldzlgle
o Ast7] 913 Masson-Fontana's 9 Mell= S44H-2-&
Heich(Table 1). Wl =2 3}8b4 d Aoll4] §-100 pro-
tein, vimentin $HAlel] FAIuL-S-g B g owm, desmin,
collagen, HMB-45 3rAlols A& HA
(Table 1), AA}@u] 72 JAL A 81920} =29
HEAUEFo 2 U= AHNE 4 Zl9dr.

Table 1. Results of special stains

Stained Results

$-100 protein +
Desmin

Vimentin +
Collagen

HMB-45

Melanin

Iron +
Argyrophil fiber +

@

B 2#|9] Fofe AFEFATH FHsETFoi Tl
A =g ont WA ge] Y S o) gle A
o2 ulFo] & o A|YEAFS) FAE AL
Foko 2 Agxlrt. Aty el FMEL HMlEe Yy
o] wie} WAA|e] o] Lol X] gk spindle type A4l
X9} nuclear fold& Ve st BANE 7=
spindle type BAXE, c}H el4d-S Holv| MEAe] FH
s #aA7E Bt Aok WE A= epitheloid
celld} o] & AT 9] Egtdor TR aeh} R
o) At PZ ool A= spindle type AMFES} el
vhE A¥Erl BaE Hae giglen ™ B a4
% spindle type AN ZE7} B&E A} a2y Albert et
alol} oJstel et o2 Skl Foke] 3¢ FYAE
+© Masson-Fontana's o Ao}l 93] =ehd oFAJul-2-5
elliglen], A2 Hulx WFPAEY, §4
A XY, T9o] RS AAHY . Aol FHF
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9] dlF= FFAE e, B, 27], Ftolt
ANA ez AFHE, FALTEEE, YUY,
reticulin fiber] <, AAF T, G2 YEA 5ol 2l
B, A B9 mitotic index7} F23 F9F
E59 718og 430u] § Aokl 370 o)) FARE
d4o] FEFNUE AF dAFTALEA AHolH 7
Ao] ou 27 olshe FAFUYE ERAM" £
oAl 4000 ¥ X ofellA] 374 oldte] fAER ol
BAxE o] AolAe] oA Fkell digt 7IEH FHL F
ARd4o] #a=e). d=olA E{FI|E0] 2 Al
AdFE Hue glovt A A JFEe o &
oM E vy FL FAREY] Uehd Zleg W
o} e}Foko 2 AePE spHgAo| Hupsictn qAA
1} Descemet's membrane-g 1 A58t GAE42)
B4 Holx Qlo] Tdelr] ol et

k9] amelanotic melanomaoj] ¥4t ¥ a1 19754
Heywood'ol] 2]3] SD =& 6,816u}alollA &7} B3
g}, o] Bag Fokoll Jg A FRE HV1A
k3 R WelzA A W] Uit J1ExE /I%7]
wjioll A3 amelanotic melanomaglsl7)oll& o]
¢ Ho| glc}. 1978 Magnussoj et al'e SDHE
< Z+z} 1,070utel2} 1,790u}2]ollA 58], Wistarl =
4= 22t 1,760uf2]9} 3,520ulelllA 3#lE KHwdt
v} gt 8319 FP HRAlNA PG o Y
o] MEZ FASSIT). o]F 28ile E-24Fol ¥4
H}-2-8 v}Ele] amelanotic melanoma® Z1ka}s) o
o], 6elloll A= B 23-& Bk o] A& le)
J gl e 7hEsled melanotic melanoma® Feks}
gt 22y o] g B M MES Prussian
blued Yol I3l WAL FFE HAAMER FH=
Peon?, B dFdME 23E& $IT 5 Ut
Yoshitomi®} Boorman®& F344=l= 4= 7tz 60,
000m}2)E A 4nle], YA 1efelo| N FhS B}
of &<k, FeHu| A, W == g0t A}
o] 7ol o)&k ZIxkol] gk ApAIE A RE A3t
E3] A0 el 28] o] o] (MrEHS
9] melanocyte ZHE] st Qe FEE SAE Al
Aehsie

Amelanotic melanoma$} ZHHaljof ¥ gkt9] spin-
dle cell®Ege HPZF(leiomyoma), APF2F
(schwannoma), 417443-8F(neurofibroma)e] gle}.
Amelanotic melanoma®] whorled pattern®}  peri-
vascular orientation$ ZIgtel]l & A ¥7} A}, 3
gHu| Al rEdosA FEEFE M F2 1

A ef9] spindle celle] Aot} AHFXFL An-
tony type A v B wjd4E EAo g el
Antony type Av XgaA AR WFYHEE]
palisading pattern W fascicular patterng Ho|x
Verocay body& 4% = glon] AEAHe] FH3)c}.
Antony type B 22 98 9] A £t =EA) = o]
AL cystE YA Aol EAoln, nudlear-cy-
toplasm ratio7} e}, & oA ol@idt 4] #
A=A gkt ABHGFES AFdNA von
Recklinghausen's neurofibromatosis®] YE2 Qo)
HkAlsle Schwann cell2 T4 % ovoid body7} £-3)0)
o} A7 45Fe] g Jebd 249 Exd vk ¢l
o} (Table 2). 5494422 amelanotic melanomat=
F2AFHol JAES-S Hol o] Adte] £-8
g ko] H}(Table 3). WY =23}eHy oz
melanomay= $-100 protein, vimentiny, HMB-45 34|
o) ARS8 Holn, desminolls= 84, collagenoll=
SAHRS = ujokyg WolcHM Y (Table 4). ¥ A
o] Axt FAE] NEL) desminel] SANN-E B
Aoz uFo] & o JEIFAE= A 22 T A
t}. $-100 proteing Aol X2} vp7EA 2 QHEe F
ol PAJuHS B’ e A3 2FH AA
ARFolls NS Holumg A% Aty ot
o] 8 & AT AR 252 3¢ 2 dhdo] vkl
Al Yehd SANR-E Yellie 390 Bernz 3
ol 288 7 Y. Vimentin® F4F3} 4173
250l FAHE Kol B F Foko] 7| o] 849
e ey ohE FUdate el f-83th. HMB-
45+= A2l melanoma FIgtel] o Hojyo] & A
o2 Rasm gloy® B glode ANk 3
FH e}, 2 9902 HEslx| gkon) =] BEYH)
FA Yo} BolAo] At ANY Aoz ksl
T3 R=ollM HMB-452] SolAL Bug »f glo]
olg} WHE 3Fv} Ade] Haezirlw AsHHr).
Amelanotic melanoma2) X1ch2 A X))ol 2]k A
XA premelanosome?] Fo| 71 §-8% o]
o zey Balle 239 HEFe7t A oot okl
AlX premelanosome?] F9-& A-gstA] Faic). 1
2t olde AHAINE 3l E w] amelanotic
melanoma® Fgksh=dl ¥ Felrl glg RAeg As
S, 4 e AR Y Aoz w@ds
o
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Table 2. Microscopic differential aspect of spindle cell tumors

Amelanotic melanoma

Intraocular schwannoma

Leiomyoma

- whorled pattern sometimes with

perivascular orientation

¢ verocay body

« nuclear palisading often with

pseudorosette formation

» interlacing bands of smooth
muscle cells

» rod or cigar shape

« irregular shaped cystic areas

« fibrillar cytoplasm
+ aggregated chromatin near the

nuclear membrane

Table 3. Special histochemical differential aspect of spindle cell tumors

Amelanotic melanoma Intraocular schwannoma Leiomyoma
Melanin - - -
Argyrophil fiber + + -
Muscle fiber +

Table 4. Immunohistochemical differential aspect of spindle cell tumors

Amelanotic melanoma Intraocular schwannoma Leiomyoma
§-100 Protein + variable
Desmin /Actin - +
Vimentin + + variable
Collagen + + +
HMB-45 + -

4 £

1. s Aza2d-9bdA AT HlA
8 Wb A4l o] 45 SDHAE A< 7+ 200vtE]
4 400u}e]ol|4] ¢F¢] amelanotic melanoma”} A
o4 28 JE=

2. 5 @9 Fokd YAl e H, AYEHY &
FddAe] gle AoE vjFo] & wl A B39 F

o9} A glo] ApdH o7 ukAg Ao 7 Agx).

3. §¢kd oz ) AR elton], T &
= AEAeNA fellskslct.

4, zA8H o g s AXEFo] ERNHQ 4£EF
ol mofe] widAS Beln, FAEGSS EA #E
=it

5. Wl g d ol SAANSS RIS 3248
Ao]] FAuke-& By om S-100 protein, vimentingk
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A o183 Rl =251 iaiol] ofsl b4 WL 6. % 29 TS b8, 23, el 24 3)otA

o =
B3, desmin, HMB-453}4o]] tafA]= 2A4Jul2-2 A7 T}of] Bl ARG u}EL O 2 amelanotic melano-
Hyct. maZ. Aleksiec}.

Legends for figures

Fig 1. Ires are elongated and enlarged(arrow). Neoplastic nodules invade the Descemet's membrane(arrow head),
Bar=0.6mm, photograph from sample 1.

Fig 2. High magnification of Fig 1. Iris is elongated and enlarged. Bar=200um.

Fig 3. Neoplastic cells invade the stroma of the cornea through the Descemet's membrane(arrow head).Bar=100pm,
photograph from sample 1.

Fig 4. Neoplastic spindle cells show whorled pattern. Bar=100pm, photograph from sample 1.
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