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A pathological study of spontaneous tumors in SPF Ktc : ICR mice

Hwa-young Son, Boo-hyon Kang*, Sang-seop Har~, Moo-hyung Jun, Sung-whan Cho
College of Vetermary Meducine, Chungnam National University
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Abstract . The study was carried out to obtain the basic data for types, incidence and histopathological
features of the spontaneous tumors of the specific pathogen free (SPF) Ktc : ICR mice bred in a barrier
system in Technology Research Center, Korea Research Institute of Chemical Technology. One hundred
of the mice consisted of 50 males and 50 females were examired for 18 months.

1. The overall incidence rate of spontaneous tumors was 51(51%) of 100 heads tested. The male mice
showed slightly higher incidence(28%) than the female(23%), and the incidence rate and the number of
affected organs were increased with the increasing age of mice.

2. The incidence rate of primary tumor was 59 (59%) of 100 heads tested, consisted of 30 cases
(50.8%) of benign tumors and 29 cases(49.2% ) of malignant tumors.

Among the malignant tumors twenty cases were metastasized to various organs.

3. In tumor incidence rates by systems and organs, the male mice showed the high incidence rate in the
liver(18%), hematopoietic system(16%) and lung (14%), while the female mice, in the hematopoietic
system(18% ), lung(12% ), liver(8% ) and uterus(8% ).

4. The tumors showing the particularly low incidence rates(< 1.0%) were rhabdomyosarcoma in the
skeletal muscle, malignant schwannoma in the peripheral nerve, cortical adenoma in the adrenal gland,
transitional cell carcinoma in the urinary bladder, tubular cell adenoma in the kidney and adenoma in the
pituitary gland and harderian gland.
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eologenic carcinoma)oll g B 1§ A2 A oA
v}--2¢| th#] A& Dunn} Andervont’7} ZAH3H$L .5
< i 7] (inbred strain)o ™ 8] A & Smith 2} Pilgrim* o]
BALB/cPi ©}%-2, Ranadive et al**o] ICRC ©}-$-2,
Prejean et al”' ©] Swiss #H-$-2=, Rabstein et al”o] SW-
R/J B}$-2, Rowlatt et al”®0} C5;BL v}-$-2 & = A3}
A2, 2FA (hybrid strain)ol 3t A+ Ward et al*? 3}
Tarone et al®°] BeCsF1 w2, Wolf et al®*o] (Afx
CsBL/6)F1 vl$28 A8t on, #l 4 F(closed c-
olony)dll W&l A& Suzuki et al*o] ddy "} A& ZA}
81913, Smith et al®, Squire et al* 2 Turusov et al*
& A2 AZe upe 2o didte] FEAJ B2 E 3
Aot £ vpe20] Al GE ALY FUdo] So)
Ax A8 gtaEd o3 FHEHAUT. F, PBA 0%
2, Csg b2 2 AKR v}$-2 & Wl ¥ o] i) 8o
w20 SJL/] vk ABAEFY, A vt2e ¥
A% CE oht2e F4F5Y, CyWW nlg2e |
A%, GH/He vt9-2€ 4% %, GHB vl$2&
3E %, RFM vh9-2 & P A YA F e 24 & o)
FOoLP MR CuBL vhe-2 RHF %] Aol
e og BagUnh® £ 2L A% vpe22t
= AARNFLGS AT €%, 992 € A
A, A, A7 AR, AR A, =
2, 29 5 98 8l ue} FA o} zol7} lkn
b A}, 571 12,14,15,17,20,27, 39,40, 44

A TN go] o] 852 A& ICR vh$-2& S
wiss PH¢-2 FHf sy oz eARE A 4
Foll AHg-5lo] gopjli~In5Be] Zo i L H
=2 4994 E o8 F79 F %ol Eaton et al®, Ho-
mburger et al'®, Kanasawa$} Schroeder'®, Maita et al'”,
Percy %} Jonas®, Sher® ¥ 7 5 o8] d3at5d) 9
& Bg w Qi

] AE A3 Lol A HYFES o83 A7)
ot Z71El 2 Qlon o) E AFHAFA AANYE
Fe A8 2 HAHo) ZNS L v A 5 Qloh
TP % ol A7 A N AP FEY AALBFT Y
of gt A7 oh$ 2o A AGFS, TFAY
¥ " (myelogenous leukemia)®, ¥ A ¥ %% (plasma c-
ell tumor), FAF P L HF P, A=A 4 F
% 28] E7| o) A Al obAl| EZE(nephroblastoma) 5%
o] B7}t S ¥ 3 4% Fejolrt. EF FH 2o B
A ¥ E ] GLP(Good Laboratory Practices) & 2 A} A oi]
A AT glo] HEFE AMS B o] o AT Fol
gtz z ik webd GLP Ao W& barrier system
M ALSE AEF Bl AQTATE FF TN,

FHF 2 HezAEH B4 g 712d 77 8%
2 Sle 3otk

£ AT E barrier systemol A A% E A d Kic | ICR
oA AAdEAE T AR, FF L He
2% EA & FHFEN TUHAA AASEH T
%1+ SPF (specific pathogen free) Ktc : ICR v}-$-2:9j)
3 WHegd 71288 duA APE FY3ACh

ME 3 Yy

BAESE | F53A T A A AT AE 9 barrier
systemo| A A}-§-% <) Charles River Japan3] A} -2} 2]
SPF Ktc ! ICR v}$-2 ¢t-4= 2} 50012) 4 & 10072 &
4580 Yt 23:70e] £31710-8 AXNE 18719 %
& A

ASEHE | FASES YA 200mm X 270mm
X150mm )l 5o}2] 4 Wi X8l =¥ 2311C, AF
€ 515%, #N85e LT 163, REE 150~
300Luxell M 12213 2 8k 2AdA ALS3H o

ARt S5 ik, g TYPAE(AYANET
A3 AHE WA F (2. 5Mrad) &t AHg-4d 3 8HA &
Ao, =8 cartridge wind-filter(Z 4 AAH 2 o
g 29 {4 E & 7] (Dynamics, M600, USA) &
E3te] BAAA AfAFSHA AT

He |5 HAL vl 28 B 19 A A0F
e 2 ntH st FyF o Asn Y, A, A
A, W, v, F4, 719, 33, 84, AE,
A%, HolAA, ¥4, A%, 43, 2, I, ¥, o
s, A, ASAA, TAHS, dE A, Fuy
9=, A%, sy, dA AF, 2, 33, gAd,
A, AUH 2 S0 HERYE 10% FHS3SE
Z23A g nFAen @, FI, {4, A,
A, U, dEF(EFEY) € 593 Bouind
o 38Rt TAE A71E Maita et al'” 2] HHH ol
Zete] Z2MAUS Haln, vy 21 £Ad o
2 sed ¥osie] FHEEL-L HEN LY, hematox-
ylin-eosin(H-E) @4 & 3t FgHn P oz @33}
Sk AP EF HA e WAL vp$- 2o diEld = A7)
o Ze oz A

FAUUMYIE MY 5AT Al 22 FR S
o] ojg] Hojo AT YA U AHFII A1 5
of @AIRlel 182 AFEAYT. 2t FLF AA
25 old9 T4l ANE HAoole 218z ¥
A &t
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Z ZoutM gl : 10072ty wh$-2F s1eke) (5 A
28, 9A 23)oll A Fdo] FA A on, 9Ly Fde
2 0% (60%) 182 GA-L 29F(58%) oAt o]
Z FAHEFRE A 175(56.7%), &H 13F(4.8%)2
24 FYY50.8% 9o, AFTSLE A 13F(43.
3%), AR 16F(55.2%)°] LAt A T3 19.2%
g AA A AT FF HolE Vel AL F30
A 11%(37.91%), SHAAN 9% (31%)°0] AUt =3
T EF ol 4] AT F= FAANA 2ute

(4%), gANA 692}(12% )2 JebttH Table 1).

=2

Table 1. Summary of spontaneous tumor incidence in SPF
Ktc : ICR mice

[tems Male(%)  Female(%) Total(%)
Animals tested 50 50 100
Animals with tumors 28 (56) 23 (46) 51
Animals with multiple
tumors 2 (4) 6 (12) 8
Primary tumors 30 (60) 29 (58) 59
Benign tumors * 17(56.7)  13(44.8) 30(50.8)
Malignant tumors * 13(43.3) 16(55.2) 29(49.2)
Malignant tumors with
metastasis * * 11(37.9) 9 (31) 20 (69)

* Percentage for No. of primary tumors.
** Percentage for No. of malignant tumors.

HAKE, HEy 9 MY S 8IS [ AdHALS
2 19N LB AR R 2198, $AR 149t 7} HALEH
7+z} 42%, 28% 2 FRANA A JEPH Table 2).

Ay 9 A FgdA MEE Table 20 22k w}
o} 2ot F, FgweA NEE U~167 Lol A HALE
107}2] - 50te], 17~1970 Yol & 147l F 9utE] ol A
Z%o] 2 E A Ao FolAFE FIee AF S
Byon, Z71dE FPUN £X: Ao olEFE
kst Al dEbytth A E e A 280k, 43 239}
2ol A FgFo] LAst FARAKCE FAo A FFYA o]

@t

71" SYUM oIz BoEE v o NS S
B FYE FRANME HFFF22 18%, ¢7dA
= HAPEAZYO T 18% 9 2 &L e UTh

FO2 EE YN EE B FYL FAHANE Y
HIATRH(16%) 2 A FTR(14%) ol LRNAM =
H4ER(12%), HEFF8%), AZFFB%) £o2
Ve T Table 3).

Ha| T8 AN

1) 28}7|H| (alimentary system) : 7t7oll A %A F 4
Q1 74 A X 4 % (hepatocellular adenoma)©] 54% 2 7173
A el oo 8 3% (hemangioma) 2 39% A} <
&z THA XY (hepatocellular carcinoma!©] 19
st ot dole #FE A GAcH Table 3).

AN AAENFTS e BHo) ohekst 37)(0.2
~2X0.3~2.5cm)9) AAo] #AE Aoy Hri: vt

S 42D FASIAC o AAe BN Ei
AL WY Yo s hebon, 2w 4

71t Fr&E A= ATk A E FEL vjAgel
0.3X0.6cm®] WA o] AHEHAoY HE & ¢
St HEL H2d me dydog Buvl &
G, 2719 Fe= AR FAoy 9 g
Hoz B A4 Bdo) FEHYe guue 2
dEFY FRER T AL WA Y
AA 7} & A
WelzA A Bado A BAEAFL vmE FA )
BEEA Vet on] gz o) A4 AAxHo
ksl 220 (Fig 1), ZHA| ¥ 2t hepatic cord)-& 573
3t ddEo AN, FFYRe] T R @
sk FHMEE B deo} P AFo] AAHE
o Ao, AEAL F4RT @AY Ze 54
A BNGE MR FEH g FEHSI BFE AT
(Fig 2).
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Table 2. Distribution of spontaneous tumor incidence in SPF Ktc:ICR mice by age and sex

Age I\cIl%a gf No.“c])li Ll;lice Location of tumors
months mice tumors *Hem Ali Res Gen Int U End Oth
M F MF MF MF MF MF MF MF MF M F
5~7 1 1 1 1 1 1
8~10 2 3 2 1 2 1
11~13 2 2 1 1
14~16 7 3 3 2 2 1 1 1 1
17~19 9 5 4 5 2 3 1 1 o 1 1 1 1
Necropsy 29 36 17 14 1 4 9 2 5 5 3 1 1 1 1 1 1
Total 5 50 28 23 8 9 9 4 7 6 4 3 2 1 1 1 1 1 2

* Hem : hematopoietic/lymphoid, Ali : alimentary, Res : respiratory.

Gen : genital, Int | integumentary, Uri : urinary, End : endocrine. Oth : others.
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Table 3. Incidence of spontaneous tumors of SPF Kic . ICR mice by systems and organs

Systems & Male

Female Total

Tumor types

Organs No. %*

No. % * No. %

Alimentary system
Liver Hepatocellular adenoma
Hepatocellular carcinoma

9 18

(

(
Hemangioma (

7

{

(

7)
1)
1)
Respiratory system 14
Lung Bronchiolar-alveolar adenoma 5
Bronchiolar-alveolar carcinoma 2)
Hematopoietic/Lymphoid system 8 16
Lymph node
Hemangioma
Lymphoreticular
Lymphosarcoma (3)
Mononuclear cell leukemia
Histiocytic sarcoma (2)
Bone marrow
Granulocytic leukemia (3)
Genital system
Uterus Leiomyoma
Adenocarcinoma
Endometrial stromal sarcoma
Urinary system 1 2
Kidney tubular cell adenoma (1)
Urinary bladder
Transitional cell carcinoma
Endocrine system 1 2
Pituitary gland
Adenoma
Adrenal gland
Cortical adenoma (1)
Integumentary system 3 6
Skin  Papilloma
Fibroma (1)
Hemangioma (1)
Subcutis
Malignant fibrous histiocytoma
Histiocytic sarcoma (1)
Others 1 2
Skeletal muscle
Rhabdomyosarcoma (1)
Peripheral nerve
Malignant schwannoma
Harderian gland
Adenoma

4

8 13 13

12 13 13

18 17 17

Total 30 30

* Percentage for 50 heads of the tested male or female.
() Subpopulation.

DN EREL 222 HAYR A7 BEE3IA o
3, A EALS WY o] Aste] XV} 3~4F3 08 57

9A AR ow, REHoz BFFZEI A

AtHFig 3). 2R ¥ Y& 9¥oz arrt gzt 9
23 GAa4e Jehlen AxAe Ee 944 ig
Ae v s A7 898 ckFig4). 28la A
A 7 Bo] vehgon] RS AeHA FEEHA
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54%, A F Yo 2 7] BA] -3 ¥ % (bronchiolar-alve-
olar carcinoma) ] 46% %1.©.™ (Table 3), 3 FFZ 1
# 7} b3 w5 JAl0) Aol

BAA 7| BA-HEANF D 4F F3] #5374 g
ohekgt 271(0. 1~2.5X0.2~3.0cm) & WAl o] A
st AA7E s 448 gAsigend, r1aA4-HE
Ao ME AT AT F49 AF2AH K4S 22
7171%= &4t

Bz ad gFA /BX-HETAFL AL
e 2o g F5 ¥ (papillary type) ol R 2™, A7 3
23 Y244 o8 F9 LAz F o] tEHAL
A HETRE 2AHJAHNFig 7). TINES 2
LY =& dPYo|Un, MEF L FRIo AX
g mat AR FH3tg /T4 T2E A8
Qx, Aol e o] TR ExHo UUTHFig
8).

NBA-HAELE L /FFY % FHH (solid type) S &
o] 28, FFHol 48 Aom vinA AAZ B
g Tz o8 99 Az s A, A
4 HEFZE 2AHEAD. FIAEE AFRFINR
A&Fotd 4319 29(Fig 9), 7%, §9, ¥ 5
= Yebsith FHAES] 3L 93 =5 ddFo|An
AMEAL FR3Pon] XY o] go] 45 A3
KAcHFig 10). *+E¥ Aoz 38 2 A 2W = vE
sk, Al Aol 7| #A-H EFFE FIANEI A
Zatolofl A YaA AEH g BRHF FRER
gdon, ojAez Qs A2 A TRE 24HAT.
B Aol 7| #A-HEHF S 3ol AAN B
g3 dgoz Jegton o0 AL FYRF
o o3 sht= AoH(Fig 11).

3) &2 2| I H| (hematopoietic/lymphoid system) : %
AFgoz YT Ago) Tl 12% TR 3%
doz Fgo Y74 ¥ ¥ (granulocytic leukemia)
o] 18%, @XM Ao Y= F(lymphosarcoma), =
2] 7-8-% (histiocytic sarcoma), &3 74 ¥ & (mono-
nuclear cell leukemia)©] Zt2} 35%, 24% % 12% LA
39 tH Table 3). 243 F %2 A$E AoldAA Ao o
Brol 447N FEAE} B AT

BAA Ao AFo] FAE Aol 2 Ao
1X0.5cm 2712 FdHAom A4S A 34y
T4 ¥y n o] FR(1X3~4em)H T FAYE
mglon, 4e ozt 2rjsn A=A whxio] A
3 dNem LYz AL Foix BRI

P gEe AEYP=dol A7 3~5mm 272 Fof
H3a ge Agae on Ansdch 83 dRNS

o1 1~2X3~7cm 2712 FYHJ e F4, 13 2
A35 FY=Edn A3 A584-8 Jehi o

ZATEEL 2] R4S Odu FuEHALY
3L ZNF 248 wn Fo A4 vy ol A
3 AAch WAL 1X3cm A7)2 EUS D FHL &
TFHGeH A 5mm A=Y WY FHPo] F2tx
o] & A4% AUk

S 74 WP e o] 1~1.5X 1. 5~4cm A7 &
FUEAon FLe MM e ot TP A
3mm AE9 272 @& HFA & wdoen F4L& 1.
5X15cmZ7| & FTUHT A4 L ddey Fx &
wokstdch e dANE Wy FHL BFHE 7
2AFHE 4o F9e Jehda g4z
sxch Ausgct

W25t d g Yy REe oo ¥
HFA LAY J{og YYFRE Yoliv) o
Nen(Fig 25, 26), XA d2F& 245UD
WAz 348 FHY 5 AUt

9 Ry N8y -2 v <3 A (granuloc-
ytic series) A £ 7} Foll A @o] BAEHAoH Y4
HY P ZEA vdebgh FYAEE Ho] A3 g
o S PG o A ERL s o R
At A A E (megakaryocyte) & Th B2 5 o Fi-
g 27, 28).

YESFTLE PEAHAA ZUNTE] X U3HA F2
3t A 9T 27} A EHATHFig 29). $3A
Y& dYy xE Yo w A0 MEAL TR
W M Ee AAle BRI HFig 30). FAMREIAE
7HE BEHAOY, TR FFHEE Alojd A &
AU AFANE FFANEE] FE3 F9Y
A LEA AEEo Gz o) a8 FFxHe g
o X =] o} QAU Fig 31).

FATEEFE YA FSAHEEC) A LsA
Nt 4 YT FZ7) 24HAY. TFA 2] He
Y e dYdez a3 E4 44 Jep A0
o, MZFe gL 340z AYD AAV £ gs)
At FFAEE ol & FF Y =718 i
oo FAHRE A 3 Alof(400u) ol A 7~87) Hx T
ZE Ak MFolME FRFAEY Agoz 472
= S48 AAFHAY. A e EFYAEEC Y
& FHoR AAMY 728 FAHAAY A A T
FEBH NUsA FEEH YT ZE s}
At ARl @39 Y Ho] AgxYen
A Alololl M e A s

A HEE LS P FRAZL HBRE F
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Aoz XNds FAH AP FTFEE B}
™ (Fig 32), PALS(periarteriolar lymphoid sheaths )l &
Yz AR, Ao AT FIAEY
A RfdFA -0 FHEA FRHUL FEA
T e AL 5PUNAPoE AT ATIL TAHS
2 3¥3E Jgue 3 e d3FH2 TS
Hxo FAgo] Jetdon, 34T E 3o TEA
¥ 8o s g EFJE 72E e
AcHFig 33). HB3dMe F2 @3 XDstA
HEHRon HEG AW RGN E FYAES] &
5 #aEAL

4) 2|1 A|(integumentary system) : ¥ FJo 2 F
%% (papilloma), %% (fibroma) ¥ ¥ #% (hemangio-
ma)o] 247 18 SR oY FPFFo e T3P
%%, 44 %49 =3 7% (malignant fibrous histiocyt-
oma)o] ztz} 124 LA & H Table 3).

BHAA FFE2 EFS oo Rz 52 3
7 0.5cm®] 93ty Hdo] B S 93 Ad= |
Bl 4 xE Adqoilon, £ slujrt REHO
2 AU AFFe 2 92 27 0.3cm9]
g s A8 7|2 a2 TS
AH Mol AAHZ epstTh

ZAYFEEFL B R 0.6X1em 2719 A4 &
o] =AY, setFTH(0.8X0.8cm)F Y9
34 (0.3X0.3cm)o] FUE 2 FHo ¢HA ko] 4}
A Ak A HH/A 27 FL v Fo] 1X3em
a7z Fusn dANg YAos, AFPzHEe 3
7 2~6mmA = F = At

W) 248 AFAGM F5EE 434 43 (exoph-
ytic growth) 2] 24 & RYon APt £502
F45tAa BUE A3 E 2 9o AR REHoz
A M E7 YA S 7% 9ok Fig 45). HAZAL F
2 g FE FAH ANen dPo] FHIA &
¥ 34 cHFig 4).

NFES W5 SHAX/ ZH8 1 AR »
A /7t T8 £A3HA interlacing bundled ¥4
gt FUAHEY W Fo] WK1 G WY
ojn] HXTAL FHED T HAle BEHIFAL
ARG W AEY o)EAe BAHA gt ¥
Fo M HEF7t g3tz o A= LR
7 2dERey vl - BAA S F2E YA FAUHFig
46).

ZAFEF L Yt YA EE0] RHO AT
(Fig 36). FYAMEE 98 & 999 2 8L 714
o HExde] }n €& Q7L WAL HA E

Bt Ath(Fig 37). £ M Aol WA 48
FTHA A 3 YT 2MHJ o AR =
Ad Alolo] AR FYAEE B3t 13
M FEAEE YL 402 YA 245
Ao FLEP Alolo = vebgrh, ANA 399 2
FxAME o F8d FEHHNEE #3845 o
cH Fig 38).

o AR 2AFFL FYRAo| EFHF ujIN
€ Byon YRdA A} Y24 E et Fig
34). FEZAGNME 58 AZET ¥4 Yo) U
EedHd¥oz An HMEFo] AL AAV EHe =
2 ek A XS o] Yl o o33 A A X (multinucleated
giant cell) = #2HJHFig 35). FZH L FIFxHe
2 U S0 AFF2E L4 HgH AFde
FUAEEC] FAFAE DI H FE&H AU

5) MAZ| A (reproductive system) : A 2] 71 A F4L&
Gl Mgt B ATl FAFLoE P2
% (leiomyoma)©] 28], ¢t %< 4% (adenocarcin-
oma)® AW 28 § % (endometrial stromal sarcom-
a)o] Z+z} 1814 B2 U cH(Table 3).

FHA ALEFE IR AF L 6X1X1lem A7)12 F0
Hyom i g dde) A2 QYA At
Az A K EFL AZANA FS- 2HF 2o AH
2.5X2.5cm 2712 FUHALH Wi e AN §
A% EA2 AYA gt HE2FANME $¢4 &
ol @z gtet).

W22y BAA HYZFL AT 2% 3
A7y A o 8aA Jebgon Az wddF
7 58 ExEY AN EF A3 WAL YE
WAt (Fig 19). FFM T A& o] B2 A%F O
LYoln HEAL @& 3o g AV EFsde
W 7t 39 YA 29} FAHEH S Fig 20).

AREL oz o] 302 wldd FUF 279
o) AFzrt A5 AR 2H3 FgE72]
A AHFig 21). Mo Y@L B73si9en 9%
AEESo] UL, ZFFATE 2 942 e
He 98 = dd8 A g3 S99 FRd
MEAL 717 438 AXEE PAEY AN, A
o thHefd s} o] A W3t AU D FAHRGY
T d% JeEpscH(Fig 22).

23N HAFFL FFF o] E28o R
AZNAE HAst Ao FUEHY Yo HF WA
S udHe 93 UAAh LR e HA7L BEE
R a3 adPfe olF =54 E 28 QtHFig
23). FHMEE ZL 9N S e YEY 2= 43
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3 g Az A FHI AL /A HFY
Az B HE4E Yehl A (Fig 24).

6) H157| Al (urinary system) : Mgl A= A E A
% (tubular cell adenoma)®] 18] 12] 3 W -Fel o3P 4]
%} (transitional cell carcinoma)©] 18] #4314} (Ta-
ble 3).

BA4A Bolg §2td 242 #EHA &t

el 228 BFM AFY Aud X HFTLS
AR A3 PG FAS HYgon FIYAxAL
autglo] QATHFig 12). Alnde] FATxE £4H
Rorn FYzAL FEAoz AFXE A= 3
Hovt sz Ftn AAHog AL} F2E Y
Astdth FFHNEE 948 T d9¥ ] A 3
L 3NN MEAE 7 Bl dLEA e
st

wgo] o] 3w YF L FIAM I} AejFos 52
st on 850 AYstd FHAEIS LS FA 38
AUHFig 13). FHAE P& 9% £ ddYde=
P& g4 ey arle dgsdn AEde
viekalil M A S HRon AA s By
(Fig 14). frAHE-E4-2 & AJoF(200M )l 4 10~2074
Ax #z= A

7) LHEB|A|(endocrine system) : 3 8t o] A Z o]
18 22]3 H o) 338 4 F(cortical adenoma)©] 17
WA Ak FHA 5 29 F0i(0.8X0. 8cm) 7}
faE o Haigade So] Aol gt

HE| 228ty g A B fAHNF L HA R
FAEAD AAZ FE8R o F99 dAxHL F
FzAof o3 = At FYEFAN Y &3] 2H(fas-
ciculata cord) & A47 27 AH4HUAL FHANEL B
TAA ddHo AUt (Fig 15). TN EY 2
Y e ddPdos QX9 FYd JA3t2 NS
] A Z2AL A2 FREAI(Fig 16).

HetgAe] MEL Ago) AN Fe= 9y
oz AAN HGaddn, F94 Pz e FIxH
o o3 gtutse] 27 DAY M=o YebgeH(F-
ig17). YA x| e FYANES} A7), e 2 ¢
Aol FAFEIA T, MFRE AL 3308 FAA
TRt FHsggen, FAA dso AUHFig
18). FAFog FPLAE FFHA

8) 7| E}: FA ] 3E S F (thabdomyosarcom-
a)o] 18 B st mRo Holgtgdet. 2w T2
Aol & 24 A 7 % % (malignant schwannoma)o] 18] &
A atel #H33 7hge) Mol oy st e A
Zol 19 #HEFHAUh

FAA 2429 YRS F L A5 AANE 2¢3kE
Z ZA(3X4cm)o] BEAHAUT 2P A AR o @
FA0) 797t FAEH e A d9E AT
gdwe gYdo s #3353 PEach

GxAF Y FANF2F L FS5 S8 Aol ¥
Ao o]2& 2 AA(BX3em)E AEE dHsidor
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W opgd Az Fol AFE vl2e) 7R M e WA
47H(0.8%X0.8X0.8cm) ol A s UYL, HFAH=
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o AFMe AA 0.6cm 2719 A AHo] B3
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W 228 g4 A2 JEZKF
Er A o B4 BATHFig 39). i‘%}*léz
1 Lol B2 da) voks xS 717 W =
2 AES o] Ao] Yy %*}—rﬁ*o‘ﬂ E’%% e
A Lo M %mam (Fig d0). A33i= »pA0g
el o Feixos M X&) IR U

dx7 9 °1““‘74 FTL 42 Aoldl 27171 6
Gsta AR o2 AA7E HBsA Yeb o (Fig 41),
R BT Yol B4 AFXHTFEE Folr7y)
dBYeY RAog Y B2 PURFS &
2 P27 BAHAT. FFRA 9 Y42 Anton
type A pattem-& VEMI A oW, Tz HR3 Y
st AEEol AY gl WEE MEER AN AU
2 A xe] AAE B e 2l Gt Fig
42). o2 Holg FFxH L2 g A 2y F
&g stgon 399 A2 E g o)et
el g FAE ol F A Fig 43). #HFol AL Hol &
FdxAol A AETRE HHEgor 99 43
A& Mt AR oj9} Wl g HAE o] FAch

dregtide] AEe {73 A4S Yehlln B4
HF AFRE Yo dF2de 54 1=
) YRy BHFAUY(Fig 47). 2EFx Y MFxE
ThE L= ZF 20 rﬂu}‘%g]kﬂ_ggg ‘?’*"5]01 onﬁoq
AMro sle dgoz an, AEI L FRHHoY 5
A A 4-E W AT Fig 48).

fir ol

.
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e’®7h ulg- 20 W Aoj & 3o vk, A=y, F
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e 564vkeE] 9] WS- 28 70T L2 e 2070 Y EL
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et al® e 54v}2) 8} BeCoFl mb$-28 283 Smith et a-
Pe ASEE 17~9%012 8 FA 8 Q78 ul gle
H, ol9e = A= RArtE A BA e ¢tz
A P 0] oS- 2E o] 8 F AFR I} YAk
£ Ao FAG AYFEY = tda Hog 23w
o] FFRAHGE A A S0l BE3A) grin A
"o}

A2 3] A Homburger et al’®& 50% 2] #AH&
< JehA d3o] 57 167149, A 184Kl 3
o1, Maita et al"& 187§ €& 9] A} &0 A 32
6%, 47 28.6%2 1 &t FEHoZ FAHY HALE
ol FABT ko B APARE o9 {AETh
FAEE FAIUQAS FE3] 93] 7] o £ o] &
AsM e & 94771 9aditda AdE, 943y
PN EE Q%o £& F5 F718 e 3 ¥E B
Eaton et al®, Homburger et al’®, Maita et al'” % Percy
9} Jonas™9] B9} fA}SH 2™ 53] Eaton et a2
}Alo] AR G AN FddA o] @ol g
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Atk

AW FPLA s F3o] 280t2](56%) 131
o] 23012](46% )l A FFo] LA 3] =319 By

0] otth 2y T Rz B PAYE
A2 A7 A g3l A veldth AE F
FLAY & Percy? Jonas®, Homburger et al'® ¥ Eat-
on et al*& U432 FETY Lo BLL Ao,
Maita et al'" & 29 FFEAo| i A Yepdo}
2 B b §lor} ICRuF-20 A Aol FFEAdol
R gQlely A #si e G443 FHE n
k. 22U Percy 9 Jonas™e P AAY Adg
BELE FART GAA Bo] B st 9 Aol
7t vk 3 9o n, Dunn's )R E olg2o]M
ZAGAZTEE AR Ao Y go] Frha By
& v} 2k £§ Gardner et al'®& w20 X Pz A
oA 39k Al o] estrogenic hormonesF & & %7184 ¥
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Z2Ed g FFLEY LY Aol E JFH v QU
a2y &AM 439 AFZAFFo] A E
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2718 FF LA EE Homburger et al’®o] 7 9]
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5%, WFANA 33.4%, GR2) A9 AP LA NA 28
5%, g 26.6%ek3 3t5ith E§ Eaton et al®&
¥ Aol X 23.1%, BAHFZANA 20%, FHNA 14%
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Fig 1.
Fig 2.
Fig 3.
Fig 4.

Fig 5.
Fig 6.

Fig 7.

Fig 8.
Fig 9.

Fig 10.
Fig 11.
Fig 12.
Fig 13.
Fig 14.

Fig 15.

Fig 16.
Fig 17.

Fig 18.
Fig 19.
Fig 20.

Fig 21.
Fig 22.

Fig 23.
Fig 24.

Fig 25.
Fig 26.

Fig 27.
Fig 28.

Fig 29.
Fig 30.
Fig 31.
Fig 32.

Fig 33.

Legends for figures

Liver, 19 months old ; Hepatocellular adenoma compressing the surrounding parenchyma. H-E, Bar=190n.
Liver, 19 months old ; Hepatocellular adenoma. Note irregular hepatic cords. H-E, Bar=70xm.
Liver, 19 months old ; Hepatocellular carcinoma with trabecular structures. H-E, Bar=2350u4n.
Liver, 19 months old ; Hepatocellular carcinoma composed of thick irregular cords separated by sinusoids.
H-E, Bar=70¢m.
Liver, 19 months old ; Hemangioma consisting of vascular spaces. H-E, Bar=2350¢m.
Liver, 19 months old ; Hemangioma composed of numerous spaces lined by thin neoplastic epithelial cells
and filled mainly with red blood cells. H-E, Bar=70zn.
Lung, 19 months old ; Bronchiolar-alveolar adenoma compressing the surrounding parenchyma. H-E,
Bar=180m.
Lung, 19 months old ; Bronchiolar-alveolar adenoma with papillary structures. H-E, Bar=704n.
Lung, 19 months old ; Bronchiolar-alveolar carcinoma with papillary structures. Some neoplastic cells in-
vade the surrounding parenchyma(arrow). H-E, Bar=1804n.

Lung, 19 months old ; Bronchiolar-alveolar carcinoma. Note cellular pleomorphism and anaplastic cells
(arrow). H-E, Bar=70mm.

Adrenal gland, 19 months old ; Bronchiolar-alveolar carcinoma metastasized to the adrenal gland. H-E, Bar
=350m.

Kidney, 14 months old ; Tubular cell adenoma consisting of solid sheet of neoplastic cells. H-E, Bar=180zm.
Urinary bladder, 14 months old ; Transitional cell carcinoma invading the muscle layer. H-E, Bar==180m.
Urinary bladder, 14 months old ; Transitional cell carcinoma. Note cellular pleomorphism and mitotic
figures. H-E, Bar=70¢n.

Adrenal gland, 19 months old ; Cortical adenoma compressing the surrounding parenchyma. H-E, Bar=
3504m.

Adrenal gland, 19 months old ; Cortical adenoma composed of small uniform cells. H-E, Bar="704n.
Pituitary gland 19 months old ; Adenoma of the pars distalis. Note the well-demarcated solid neoplastic
tissue. H-E, Bar=1804m.

Pituitary gland, 19 months old ; Adenoma. Note uniform cells with abundant cytoplasm. H-E, Bar=235¢n.
Uterus, 19 months old ; Leiomyoma arising from the myometrium. H-E, Bar=180zm.

Uterus, 19 months old ; Leiomyoma showing well differentiated smooth muscle cells arranged in
interweaving bundles. H-E, Bar=70pn.

Uterus, 19 months old ; Adenocarcinoma with a glandular pattern of growth. H-E, Bar==180n.

Uterus, 19 months old ; Adenocarcinoma. Epithelial cells appear pleomorphic and show marked atypia.
H-E, Bar=70u4m.

Uterus, 17 months old ; Endometrial stromal sarcoma. H-E, Bar=350zm.

Uterus, 17 months old : Endometrial stromal sarcoma composed of spindle cells with elongated nuclei.

H-E, Bar=180zn.

Lymph node, 19 months old ; Hemangioma. H-E, Bar=350/4n.

Lymph node, 19 months old ; Hemangioma composed of numerous spaces mainly filled with red blood
cells. H-E, Bar=1804n.

Bone marrow, 19 months old ; Granulocytic leukemia. H-E, Bar=1554n.

Bone marrow, 19 months old ; Granulocytic leukemia. Note large numbers of immature granulocytes. H-E.
Bar=60zm.

Lymph node, 19 months old ; Lymphosarcoma. Note uniform proliferation of lymphoblastic cells. H-E, Bar
=3504m.

Lymph node, 19 months old ; Lymphosarcoma showing neoplastic cells with abundant cytoplasm. H-E,
Bar=35¢n.

Kidney, 19 months old ; Lymphosarcoma. Neoplastic cells compress and invade the normal structure. H-E,
Bar=23502m.

Spleen, 17 months old ; Mononuclear cell leukemia showing infiltration of the red pulp with neoplastic
cells and atrophy of the PALS. H-E, Bar=350¢m.

Liver, 17 months old ; Mononuclear cell leukemia showing the sinusoid and blood vessels filled with neo-
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plastic cells. H-E, Bar=1554m.

Fig 34. Subcutis, 19 months old ; Malignant fibrous histiocytoma showing scattered bundles of spindle cells. H-E,
Bar=350m.

Fig 35. Subcutis, 19 months old ; Malignant fibrous histiocytoma showing histiocytes and multinucleated giant
cells(arrow). H-E, Bar=180n.

Fig 36. Subcutis, 12 months old ; Histiocytic sarcoma. Neoplastic cells compress and invade the normal structures.
H-E, Bar=3504n.

Fig 37. Subcutis, 17 months old ; Histiocytic sarcoma showing pleomorphic histiocytic cells with abundant cyto-
plasm. H-E, Bar=354n.

Fig 38. Optic nerve, 17 months old ; Histiocytic sarcoma. Neoplastic cells invade the connective tissue around the
nerve(N). H-E, Bar=1804n.

Fig 39. Skeletal muscle, 17 months old ; Rhabdomyosarcoma. H-E, Bar=180/n.

Fig 40. Skeletal muscle, 17 months old ; Rhabdomyosarcoma showing pleomorphic neoplastic muscle cells. H-E,
Bar=354m.

Fig 41. Peripheral nerve, 14 months old ; Malignant schwannoma. Note neoplastic nodules between muscle bundles
(M). H-E, Bar=350¢n.

Fig 42. Peripheral nerve, 14 months old ; Malignant schwannoma. Note the poorly formed bundles of spindle cells
with elongated nuclei. H-E, Bar=180#n.

Fig 43. Liver, 14 months old ; Malignant schwannoma. Neoplastic nodules compressing the surrounding parenchy-
ma. H-E, Bar=1804n.

Fig 44. Skin, 19 months old : Papilloma. H-E, Bar=3502m.

Fig 45. Skin, 19 months old ; Papilloma showing acanthosis and hyperkeratosis. K=Keratin. H-E, Bar=180umn.

Fig 46. Tail, 17 months old ; Hemangioma of tail consisting of vascular spaces mainly filled with red blood cells.
H-E, Bar=350¢m.

Fig 47. Hardenan gland, 19 months old ; Adenoma showing a papillary growth pattern. The glands are filled with
the papillary neoplastic tissues. H-E, Bar=2350m.

Fig 48. Harderian gland, 19 months old ; Adenoma shows papillary projections lined by prominant columnar epithe-
lial cells. H-E, Bar=180xn.
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