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Abstract : Recently, there has been a remarkable change in the concept of gastrointestinal stro-
mal tumors (GISTs). GIST is a major subset of mesenchymal tumors of the gastrointestinal
tract, but their definition, histogenesis, biological behavior, and clinical handling remain
controversial. As a result, we herein defined GIST as a ckit positive mesenchymal tumor of the
gastrointestinal tract, with a “cajal cell phenotype”. In this study, we examined 44 cases of ca-
jal cell phenotypes arising in the stomach, to clarify the clinicophatholgic and immunohisto-
chemical features. In addition, we employed comparative genomic hybridization(CGH)to detect
any relative chromosome copy number changes in the cajal cell phenotype. According to our re-
sults, the age of the patients ranged from 42 to 87 years old (median 67). Almost all of the tu-
mors were located in the upper parts of the stomach (70%). The median size of the cajal cell
phenotype was 4.4 cm, including ten intramural small microscopic lesions (median 0.7 cm), that
were incidentally detected. The tumors were classified into three groups, according to their pre-
dominant light microscopic appearance as benign (n=10, 23%), borderline malignancy (n=25,
57%), and malignant (n=09, 20%) , mainly based on the presence of cellular and nuclear atypia
and pleomorphism. Distant metastasis, direct invasion, or recurrence was observed in five cas-
es, and all were histologically classified as malignant. The possibility of the presence of pluripo-
tential stem cells was suspected to be the histogenetic orign of the tumor. In the
immunohistochemical analysis, all tumors are diffusely stained for both c-kit and
CD34. Caldesmon (h-CD), a novel smooth muscle maker, was also expressed in 36 (81%), while
epithelial makers, such as epithelial membrane antigen (EMA) and cytokeratins, were only posi-
tive in one malignant case. It seems that the presence of epithelioid cells is thus one of the most
important prognostic indicators for an aggressive behavior, in addition to tumor size, the mi-
totic index and/or Ki—67 labeling index. We confirmed the previously reported findings by ob-
serving losses on chromosome 14q, 22q, 1p, 9q and gains on 8q, 5q to be present in the cajal cell
phenotype. In addition, several new chromosomal changes such as a deletion of 16p, 17q, 19p
and a gain of 4q, 6q were frequently observed. The possibility that these quantitative genetic
changes participated in tumor growth and development was therefore suggested.

Key words: GIST, Cajal cell phenotype, C—kit, Caldesmon, Cytokeratin, Clinicopathologic
study, CGH
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B 5% Gastrointestinal Stromal Tumor (GIST),
Cajal Cell Phenotype ©
B R I FREE AR T 8 & OF Comparative Genomic Hybridization
(CGH) %Mo@ in 125 s o gt
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RRRREEEAER 1N
HRRIR PR 2 AR

ER MMLBEOMIERBESO LM TROEZ U E SN B Gastrointestinal stromal tumor (GIST) D%
BITFERECET L, TOFERE, HMENEE AW B R RNE O b SR S TS
V. AEFR e, kit Btko—BEo S A GIST, cajal cell phenotype & L, Z® 5 B BEFEDYIIRE
BIA400 % X AT R IRR B A R IC MRS U, S A 2 A e R U 72, & 512 Comparative genomic
hybridization (CGH) &% MW CTEIR T RE IO 21T - 72, FEE, FH 3420 58Tk T 1567
WTH -7, FEMBMITE L3116 (70%) 2RDikb D -7, EEEIE, FH44£39cm TH -7«
Bs, BENTOBEMEBTNIMUIMEZ CFY 0.7cm) 21061380 7. MIfaSER] « B8R « ZER &% b &gl
AT 3BT 5 &, BI04 (23%), BEREM2561 (57%), MM (20%) TH -7, ¥4
B o« 2, FHRERDSESNIT TN THBSENIC S EEICHHEI N, SERBHMEEIT I E 2608
kit, CD34 Ic &k Y O FAMEMBEER LUz, FilHi~—/1—T® 5% caldesmon (h-CD) D X34 364
(81%) iz, 72 EMA, cytokeratin 75 &ED L ~—# —0RB %A 1 o@D, #EREDIA T3, E
Rt Mor s, Ki-67 EEBEOMIs, EHEORIEE LT, hEHMEOEENEETH S EEZLS
i, BEEORERKEE LT, ZMMLiEERO>ORMUMERSMEO AN b/, CGH x
B TREEROMT TR, MOWMEITH 5 14g, 22q, 1p, 9q DRK, £72iF8qPdqDHMITMA, 16p,
17q, 19p R EDKRER, BLT4q, 6q WM EHEICR SN TED, ZhsOBATHEHBO RN
b, BEoFECERBICHEEST 2 HEEND 2 b0 ERBINT.

5| FH3E . GIST, Cajal cell phenotype, C—kit, Caldesmon, Cytokeratin, BB, CGH

T C & I

HALE O ERIEE (gastrointestinal mesenchy-
mal tumor : GIMT) &, #ERZDZIF, ~FiEmidk
DEETHEEEZSNTEIVD, UL, HREMHE
LEM B X OB FEMEENIC, O MREEMES 5 0 i
PRI E D 4L A R T REFIZ D 72 K P9, “gastrointes-
tinal stromal tumor (GIST)” &5 MGG, X2
DO XS PN E D ST EEE2RT D ELT
19834F Mazur 52L& » TREINKO, D%, HAL
EOMBE (stroma) 2T A, GIMT &k %4
M9 2EKET, LD GIST” LLTHLWSN B Z &0
% 1 ->T&7%. Rosal 5IEZ D “JRFD GIST” %
PR RN D2z & 0, OGIST, smooth
muscle type, @GIST, neural type, @GIST, com-

bined smooth muscle-neural type, @GIST, uncom-
mitted type E3FHL, S 5i1I2OTLEEFKEOMIEEREE
AT bD%, GIST, smooth muscle type, epithelioid
variant &M LT AT,

Z D%, Rijn ® Monihan 5i2& - T, GIMT i1l
Kefild RO < —A7— & LTHIS N5 CD34 O Rl %
RTEOMBNI EMREI N, T/, EEER
TTH5B c—kitickpa— Fah s KIT receptor (c
—-kit, CD117T) OFHEMIFIEALEDOHIZEDSNDE ED
Bt bdp a0, 20 &k REMARMLENIZE,
CD34%B LT c-kit (CDILT) oiF =R 5 GIMT
Z “BEFED GIST” EMIREH T > T/, —F, IE
WHAEMEICB LT, 25 CD3M B & U kit
(CD11T) % R R L T B MBI, WML o kEEhE
BhAE] 5 A=V ON ML (interstitial cells of ca-
jal 1 ICC) 2BV THIZB LI & 5D, Pz D
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K1 Cajal cell phenotype ®WIIRIMFEEERE

a. AR R MEAEBEE UERMIZKRECE R LTWS, b, BN HENICER. b
FTTERENICZEH LT ABA, b ENDIREESH, o EHE AT RE S ERLT
WA, RREFITIZHROEIICEREOZ (L ERBD S, A BREM (5 VA HETED S W
JEAEBZ BT O, EAtS XOENMECER LT3,

GIST” 12 LT ICC Hiskd L < 13, ICC ~DiMMLER
I HEEL & LT, interstitial Cajal cell tumor (ICCT)
21, Gastrointestinal pacemaker cell tumor (GI-
PACT) W) ZAMbRIBE N, FEL T, ckit
Btk —REDIEE D A% “PRIED GIST”, i3IS
GIST &2 EM—HRI LB > TETWS

D &XHIZ, GIST &9 HEE « BEEIT KRB T
HY, ZOMEERVER « B ST T ORI
SATREBL., 22 TARHK I, HLE RO O
e, BIRREOMEERME I Uil b s ta =17
W, TDH B PO GIST” % RIZZT DIEERKREY
A AW S DICT B0 OMatE21T - 72, & 512
Comparative genomic hybridization (CGH) #: % i
WCBIL TR E SIS O BT 23l A 7.

BBLUTARE T, HEORRZER T 20T, c-
kit B —FE D HALE O MZERELS (kgD GIST)
ixt L, ICC & [rlkk @ gt kb2 1945 ((mmuno-
phenotype) /R &5 EIR T, cajal cell phenotype
EVSBEETNE.

XMRE L UME L TTE

1. xt %

19874E 1 A0 520014 7 A & T D & M K 27 565 19 B %
HEOWMETRIER 7 7 4 VT, BEEOMER
JEEIZSMFITH 572, £2T, THSITH LT c—kit,
desmin, S-1000 3 D DHLIKAE UL THRIEMARLF I GY

L% 47 0 c— kit B P, desmin &%, S-100 protein
Rtk D 4441 % cajal cell phenotype E¥IFE L, ZhExt
S,

2. BERBEZNGE

BEOBEFEHENT — 5 & LT, L3S i
BT 7 A, Fiiadsk, ABEBXOHRKAIVT LD, ¥
iEHp, AL, EFR, REROAE, RE-E¥ oA,
HEOEE, KT, MEOERE, & EobmeERi.
F 72, EEORIBHZXERXIL, Skandalakis 5 Ot
BB U (KD,

3. REMHEFNMELAE

F=< ) VIEESRT T 4 vEBYIR KO REYR 1 ~
I ERY, 3um ORI THEEYI A EERL, Bl
bR get Ext b T & 5 X 512, FH haematoxylin
and eosin (H&E) ZfafT - 7. H&E Rfatfig kT,
FICIES O MaSR, BRUEXUZENE b &ITHE
SRR A HE U, B (benign), BEREM: (border-
line malignancy), #¥: (malignant) @ 3 RT3 AL
7o (K2). 51T, HisIE - LRkG S omiai,
I« FIEOFHE, HMEIHED ) v BRZHO G ED
REAG 2 A 7o, MR SR E, R BE K (40X 1065,
0.24mm*) TIOMEFO LMK EHZ, hE1HEDH
720 OFFEICHA L. oz, mikk (FBD
THORLET O &R 2 A 2 h & 10#Er B 72 b D
EHICBRE L. BB, 0.5cm U FOM/MREIZH LT



B2 Cajal cell phenotype DO#if5 (HE Zf)

a BTk SN SHIE T —, BRRITE LU, SRS AYE < RORICALAIE LT B,
b, BERUEYE: SSHAIILO M X B IS HEA U, R AR CALRRIR.  FRPEIEIS I o s
VAR . o B MM RO NR R TR A, K2 < F o 0, IS
BSOS R oM 5, Gt AR R oNE, d B HEE & O LI
OB, WIS MAE R, B EME b BRSNS, B E 71X BER BN & AT

DA MEINE,

(&, 1027 D & DRkl % & $ A 3P4l U 72,

SR LSt id, labeled streptavidin—biotin
- peroxidase (LSAB) L% MWz, R Lchilk?z S
NSRS R, WESEE (KD 1K Lol s
RoOHER, c-kit IZIEF OMALE ITEET 5 ORI
%, CD34 8 & ¥ vimentin 3 IMENK MR Z, a -
SMA, desmin, caldesmon (h-CD), calponin (CALP)
I E A, R & 72 135 e O BEE O FiE
e AT Y bo—bE U, F72 Ki-67 13, Rl
JE& D BEREAF ITHEAE T B IR LR ORGP ) i
DOEHIL DS, B LMo E&BED v b
o—JELE. Zhooarybo—LAEEELT, &
Sl FAFoMmE cRaIhIEGEEEE (+) &L,
iRz b oz (—), PPl bDDgM
HERD S5 b 0EEEME (£) &EUTHE LK, £,
B R B L 40 %, diffuse (3/4L1E), partial
(8/4~1/4), focal (1/4LLF), patchy (1/4KiTHT %),
sporadic GEFEPE) @ 4 BNZAE L MA 72, Ki-
67 (MIB-1) (2203, @ik (40X 10£%, 0.24mm”)
THOMHE O BRI =2, S hEMEE1001H »
7o DITHE L, Ki—-67 labeling index 2% H Ul L
7.

4. BEFBFOMBEAE

B 1L T 2% O M X, Comparative genomic hy-
bridization (CGH) #%H W TIT - 72, #MEHE, b
<) VEESNTT o A AMA L. 50~60um
DFEETH~10KodE 2R L, Ch&h H&E
REFEREFLLENSEEHBSOA%2Y DO,
Isoda 5D FEIZHEN DNA Ol 247 - 7217,

CGH 13, Kallioniemi 5 D JFHEEICHE U TIT - 7219,
N7 4 vy R L o Hht U7 DNA oW hid 200~
350bp EHNBDMITEAETH - 7272%, Ohshima
5D FiETY, Degenerate Oligonucleotide Primed -
PCR (DOP-PCR) %, DOP-PCR Master Kit (Boe-
hringer) ZM W T, [EE DNA OHIRAZ S UL,
Fluorescein—12—dUTP (FITC, Boehringer) Ckft)
Tk B EBERAET - . T EIEEME DNA %
Spectrum red (Vysis) (Rfa) ik L7 D & %2R
HL, EFY Bk RPBEREAR (Vysis slide,
Vysis, Inc.) _EIZ hybridization 24T-72. &8, 7/
LW OREEIE Ty 73 57k, Cot-1DNA
(GIBCO/BRL) Z=MAZ 7z, H¥y 7 F Vi3 HRssE
75 5 NZ CCD Camera (ImacoCCD530, Zeiss) % H
T, TUZIEFERE LUTHDAS, —DORMkdH
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Antibody/clone Source Dilution Pre —treatment
ckit (K963) /polyclonal Immuno—Biochemical laboratory 1/5 Autoclave
CD34/QBEND10 Immuno—Biochemical laboratory 1/50 Microwave
Vimentin/V9 DAKO 1/100 Microwave
Desmin/D33 DAKO 1/40 Microwave
a-SMA/1A4 DAKO 1/100 No Pre-treatment
Caldesmon/h-CD DAKO 1/50 Autoclave
Calponin/CALP DAKO 1/50 Autoclave
S100 protein/polyclonal =F LA, Histofine Kit No Pre-treatment
Epithelial Membrane Antigen/E29  DAKO 1/100 No Pre-treatment
Cytokeratin/AE1l and AE3 DAKO 1/50 Microwave
Cytokeratin/CAMS5.2 BECTON DICKINSON Kit Microwave
MIB1/Ki-67 IMMUNOTECH 1/100 Autoclave
pa3 protein/DO7 Novocastra 1/50 Microwave

% 2 Cajal cell phenotype DKM E L CRIIRG DO TR

Total (444

Bk (1074460 BERENE (25/4460 BPE (9/4441)

", Bk
AEHR, P RS HEPH

25:19

FFRF, R v ;R M 6:2:5:2
BT TN ST NG N D) 119C¢:2)
R EBE DT, HD 172 L 14:30
4 VAR SR s L1 A 31:11:2
WIRMFERI, BN B BN RE 8:14:17:5
s, Ho L 7:37

IS KPR, T-ia A5 22 PR (cm)

K BR, b0 L 0:44

67.1+9.7/42-87

4.4%3.9/0.2-19.0

7:3 12:13 6:3
71.7%6.41/66-81 64.8+9.6/42-87 68.3+12.0/49-86
1:1:0:0 3:1:1:2 2:0:4:0
14:0) 114C:1) 1¢1D)

10:0 3:22 1:8
9:1:0 17:7:1 5:1:1
0:3:7:0 8:6:8:3 0:5:2:2
0:10 5:20 2:7
0.6+£0.3/0.2-1.3 44+26/1.5-12.8%  8.574.9/3.5-19.0*
0:10 0:25 5:4

S IO T L BAEIR E b8l 2 Br e,

720104 L& HZZ, CGH v 7 b =7 (ISIS
CGH MetaSystems) % FUT#fT L7,

FEROHEEZ, FITC (&) Spectrum red (FR) @
SO T, LITP RS O 3 € -5 (8
&), 0.85LI T % —%d (KK &Lk, £, 7
Ox TSR Y bo X TSR L O ek, [
RN RE QERITRL 120, Th S OEBIZHRI L
FEAME L 72,

5. IEETRRITDAEE

HEHENTIZ, Student’s—t test, Chi-squared test %
Stat View 5.0 (SAS institute Inc.) ZMHWTITW,
p<0.05 ZHEHIITHE &M L.

1. ERKRREFMEIR

Cajal cell phenotype O KM & WIRIIET O B
% (FF2) 1w Ufz, BHaeshl (57%), Z:As1941
(43%) THHEICPRZ L, FHERIZ67.129.7 42-

L RYEREE o g T P<0.05

87) W Th 7. TR, HWoMTIHREEITLZ b0
ERDbN B HIERRS &, TIA6#, s 2 #l, &
HE LRI A5 H, MRS 2 Bl TH - 7. fERDE L
e A B o BB B s AR R E N s & D 23194
(43%), AHTH > b DM 2HITH - 72, FEHIBAL
1, B R3] (70%) &k b RO THIEBIZ1H]
(25%), T2l (5%) TH -7, EEORIRIYTS
BRAUL,ENE 8 B (18%), HHALAM (32%), BEN
RTHI (39%), RATSH (11%) T, BENAEL XU
NBRIDZdp - T2, FEEEBICIEE 2> Tz b Did 741
FAELU, EEoRKRE, P 4.4+3.9cm TH -
7o, MBOIRBAEM > TOIHERMIZ 4B H D, Tho0%
i lem UTOM/MEETD - 7.

RIZ, cajal cell phenotype 7% HL#k*F I IC X
DIFHIT B L (FR2), RIEREHI0H] (23%), BiR
EYERED25M (579%), HEPEEEAS 9 #1 (20%) TH - 72,
D3I OMAGE L UCAIRG T 5 &, M il
IS M R SN d, FRE, EERESE RS
e, fRBORBBEICRAIN RO b
DMZ -1z, MOREE > T 1460 N106113 R
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a. ckit (cajal cell phenotype) : EEHINEIC O FE AT kit BEGERD 5. £ TOEE
ESE8IC positive control & U7cfEf#IlE % ~d. b. CD34 (cajal cell phenotype) : c— kit
[AIRk, FEEHIIGIC OFF AR CD34 Btk 238w 5. 2T OIEMEELIRIC positive control &
U7z %S NI %2 7797, ¢. desmin(smooth muscle type) : FEEHINEIC desmin DU E A
PERFES: 278 5. A FIT positive control & U7cBEfFOFi@i#la4£ 734, d. S100 pro-
tein (neural type) : JEEHIZ S100 protein ® U FE ARG AR D 5. A FIEE A%
RSN voSERIZ I A RT.

%3 Cajal cell phenotype OIRERMM AT RO F &0

Bk (10/44610) BiguEyE (25/4441) B (9/4461)

HWiRa%, Sp: Ep: Sp+Ep 10:0:0 22:1:2 4:2:3

i, (+) 1 (=) 0:10 19:6 8:1

HigE, (+) 1 (=) 0:10 9:16 8:1
s D ) XK, Ho L 2:8 9:16 5:4

Mg, Py piEfEzE i (/1HPF)  405.1+155.5/193.6 —657.6 566.6153.3/274.8-816.5*  606.7+345.5/298.2-1218.0
o2t AR ZE  #i (/10HPF) 0.4%+0.4/0-1.0 1.6£0.8/0.4-3.2* 12.8+8.3/5.0-30.4*#
Ki-67 Labeling Index 0.05+£0.05/0-0.14 0.33%0.25/0.01-1.03* 2.141+1.93/0.73-5.82*#

Sp : spindle, Ep : epithelioid, HPF : high power fields, *: EFEREEE O M#gT P<0.05, # : BeFEMERE L o kT P<0.05

%4 Cajal cell phenotype O S L ARGt D ks R

ckit CD34 Vim Des a-SMA CALP h-CD S-100 EMA AEl/AE3 CAMS5.2 po3

B 10 10 10 10 0(6)  00(6) 0(5) 3100 0(2) 0 0 0 0(3)
BEREE 10 25 25 25 0 0(3) 008) 19(20) 0 0 0 0 0(24)
k9 9 9 9 0 0CL) 0C2) 406 0 1 1 1 0(9)

ckit : ¢c— kit protein, Vim : vimentin, Des : desmin, @ —SMA : a —smooth muscle actin, CALP : calponin,
h-CD : heavy caldesmon, S—100 : S-100 protein, EMA : Epithelial Membrane Antigen,

AE1/AE3 : Cytokeratin AEland AE3, CAM5.2 : Cytokeratin CAM5.2, p53 : p53 protein (DO7),

() M3 sporadic F 7213, patchy IZBEi B4 7o hEfl % & b 725
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a. vimentin : HIEI[Y75 GIST OfefEsiiie. MEEMIIC O E AR vimentin BitEE %80
5. b. h—CD: ZF positive control DI & 0 PE& D0, EEMIEIZTEA
i h-CD B %2R0 5. FESHTREZ GIST 059%ICi8w . c.a —SMA : —H D fEH
D IEEIREIT a-SMA @ sporadic—patchy 7SRtk R0 7. I FIZ B O fhHnia
%759, d. S100 protein : & —HOEHITIZ, MEELIHZEBIC S100 protein @ patchy 7%
Bkt fA D 7z, T ICBEFoMikMias L5 7.

HHICEEhTO i, BEROFEREMERT 0.6cm,
BEREMRET 44em, EYEHET 8.5em & EPEED LA
I ONTHESRORE K BAMHRANIIH - 72, FETEW
2, BB EEMNEB OB (Student’s thRAE ; p=
0.0014), BIUBEMEEELEREMNFHEDM (p<0.0001)
THEZZRDI. BB - BREZD 5 HNIE, M
B & N TEERICAH S A, PRI, Tl
B2 IR F 7 I EEHR AR D o b oM 2 f, BBl
g FiER, ISR £ 72 NS Eh R SN
JEEIE L7 & DM 3 HIED Shiz.

2. RIBHFAIEIR

BT O MBEREELIF D 5 B, GIST OBE&MNEA
I 5 LT O3TRER D2 WL, leiomyoma 43204, epi-
thelioid leiomyoma (leiomyoblastoma) %5 3 i, leio-
myosarcoma 9 f, epithelioid leiomyosarcoma
2 #l, schwanomma (neurilemoma) %3 %l T, %
ORI EHIFEEEE Th -7, ThosZ2EDfE LD
SIFNTxE U S d R AL F R e 21T » 7. #5R cajal
cell phenotype (ckit+, desmin—, S-100 protein
—) DABITTE% & H¥H Tz, IRWLT, smooth mus-
cle type (ckit—, desmin-+, S-100 protein—) %312

%1, neural type (c-kit—, desmin—, S-100 protein
+) WIBITHY, R, WHMEEL 2 sh Tk
b DD KERSF A cajal cell phenotype &HIHIL 7z (K
3).

Cajal cell phenotype DFELHLKEEFMAT RO Lo
A (F3) Rt MBI, 44613661 (82%) A
s Mla D &0 S E hTnde, iz, BYERO10
Bl P DHHEE MO & TR SN TE b, P
BETIEIBIHSHI(5696) 1 LMD g5 2B 7z, B
BT S An7s il « SEFE AR S REBE, BRI
g, WEEETI 9 BT 8 BlicRw . [EEIED Y
YONERRIEE, R, MREEEOEEICZ NS hTE
723, cajal cell phenotype D166 & K7 Y /%
R ERY o, ML, BE405.1 (/1IHPF),
Be AR 53566.6 (/1HPF), HEHH606.7 (/IHPF) T,
BVEEE A B8 BT D TR E AN < 72 B HIANT & -
fohs, HEFFEICE, BHEEBEREROMTOIMICE
BEZRDIDATH -7 (p=0.0424). Bo2HM5813,
BYEA0.4 (JI0OHPF), BEREMEML.6 (/10HPF), Bk
M12.8 (J10HPF) &, EBYEEN L2 51 >0 as24
MELRAoN, HAFEWICbWornEFEXELAD
(B vs. BERBEYET p=0.0048, BEREM: vs.
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X5 TS RITER 2D

i C-ajal cell phenotype @ 1

a. HE : JEE O RKIB/MEHHRE O ME 2S5 LB BEMN 530, JhIZRAE L THisEE
HMlaORIE A D72, b, c—kit @ LEERHINE, #i#EMIEE &1 c-kit O FAMICE MG
iz, c. CD34:c-kit [Akk, _LBZEMlg, RistIEMIlaE &i2 CD34 QU & AMEICEEG %
W tz. d. Cytokeratin/CAMS5.2 : 8 b iz LEM Mo s cOF ARBEGEERD . &
7z, fbhod LEEE<—74— (EMA, Cytokeratin/AEl and AE3) &Rk GttkERL 72,

< p=0.0040, EfE vs. BT p=0.0021).

SIS L ER G DR R E (K 4) It &bk, ca-
jal cell phenotype 4461 D 3 ~NTOREHFIT, c-kit,
CD34 XU Vimentin ICOFAEORM Y — L %
AU k& (K3-a, b, M4-a). — J5, Desmin 6§l
(13.6%), a -SMA 10f1 (22.7%), Calponin 15
(34.1%), S—100 protein 2 fil (4.5%) IZ5IR5E~ itk
BaRUieds, ZhSIFEESBO —~HBOHMMIZ spo-
radic~patchy IZRBIZREDLDATH -7 (Md-c,
d). Caldesmon (h-CD) 3/ LEFIE Ml I 452
B ENT—H—& LT, EERITRIBROEE THEH
INTEXTWBIERTH 20, 2661 (59.1%) TUFA
HoBtkg s R L, —HoMEO A ICRBL AR D
1141 (25%) = & b8 3 &, 366 (81.8%) T B
FrRE#RD (K4-b). Fi, &zt U kgt~ —
/1—T® % Epithelial Membrane Antigen (EMA),
Cytokeratin/ AEl and AE3, Cytokeratin/CAMS5.2
DRPEGEEIT - 1208, 1B THEGER LD
HTH -1, FREHNL, HPEORAETAEE ZR 3 H5
T, FFEFICZRIFERE 238D . HREMITE, EE
I D K33 B BERIIIC & D &S h, S HITiRTE
T3 &5 s M o B = e fo. RIEHRME Y

Pt TlE, c-kit, CD34, vimentin (3 LIS X
CHist RO W FIc O At EGE2R L, Lito
LR —A =13, BbIZ RO T AN
DBt ER LI (K 5).

Ki-67 Labeling Index i3 (#£3), BEP#T0.05%,
BRI T0.33%, EERT2.14% &, MR Bk
s ohBtER oA R S h, 3EEICELT
HEHEMIC b AEEE LR . (B vs. BEREM, p=
0.0067, BEHEME vs. i p=0.0119, B vs. R
BPE T p=0.0221)

3. CGH IZ& 3B FEFEHEEOREN

Cajal cell phenotype 44f1® 5 5, CGH O fi##ric
H L7 DNA 2Eohnizbnid, BIERE 2§, &R EH
REL2M, BYERESHITH - 7. Ko TIh oIt L
CGH Dt %17 - 7o, #5R, RYERFO 260123, W5
DRI FREEB RIS hEh - 7o, BERUEEREL2
filo DNA aE—HoZ biHEgE (K6-1) 12, Eik
BES5 Blo DNA a2 E—HoZEEE (K6-2) 1R
ER

BEREMERL26, HEROWKT I oD iR
» S BEE, 19p (661, 50%), Tqll.2, 16pl2.1-
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6-1 CGH fr#i (BEFREMEIERD

BiREHAESI O DNA o E—HoORA L. ROEHEAK O
AROHE I E— KoMz, MO, TE-—HoRL%E
RY.

pter, 22q (5%, 41%), 14q24—qter, 17q, 19q (4 #,
33%), 1p36.1-34.2, 14q11.2-23, 17p (3 #l, 25%),
11q13.1 (261, 17%) TH -7, —HavEv—HoHmn
MR 6 NI, 8q21.3 (6 fl, 50%), 5q21.3-23.1
(441, 33%), 5ql4.3-22.1, 5q23.3, 8ql3-2.1 (3 #il, 33
%), 3p25, 4q31.1-32, 5q13, 5ql4.1, 6q14-16, 6q22.3
8ql12, 8q22, 12q21 (21, 17%) Tdh - 7.

[EIRR I ELHERE 5 T, HEOBIETI E—Homdn
P S HEIEIE, 9q34-qter, 14q24—qter, 16p, 19p,
22q (341, 60%), 1p32-pter, 9q33, 15q, 17p, 17q,
19 (261, 40%) Th -7, —H I3 E—FDOHEMHE
W o N IcEEIE, 4pl4-15.2, 4q13-33, 5pl3-14, 5qlb
-23, 6ql4-16, 7qg3l, 8q22, 13q22-32 (3#l, 60%),
3q26.1—26.3, 4pl12-13, 5plh.1 —pter, 5ql4, 6ql2-
13, 6q21-24, Tplh, 8q12-21.3, 8q23-24.1, 11922, 11q23
—qter, 20p12 (2, 40%) Tk -7z,

z =

HALE ORISESRIESL I, TERT D2 <Id, FRAHK
DIEGTH S EEZ oNTE R, ARIOKE!TIREH

[E—-
1 = -
- - T -
- = o ; - =
- - i - = B
i o: & & # 3§
- u ]
- = Eh - = =
1 a 1 -4 [
L] i
- -
0o 8 & ®F OB 3
-
= - o
E - |8 | =l =
B L] 10 11 12
H = = (= |= -]
s, & |5 "z gE &
- TITTI- A N S ~ B
13 id ig 1B r -]
lll= -0 -
=, = w| =
i 2 21 22

6-2 CGH ki (B 5 RERD

BPEREHI O DNA I —HOZAHE. G oA
ORI IE—HOHME, LMoL, 3 E—HoBYERT.

FEALZERIZ, B S ICH RS & b & D1320%
DAHT, MRFEHESILL % ThH-7. —hH, 2KON
5% M c—kit BXU CD34 8 F Ao Bithtg %R
L, cajal cell phenotype &F&Z 5hic. T OFERI,
SRR E = T 5 Kindblom 5 ®90%!'%, Hirota
5D80%0, Sircar HDT2%W E1FF—HT AR T
»H -7,

Cajal cell phenotype ® WIRAYFEERN T, ENE
8 (18%), &A1 (32%), BEENELLTHI (39%),
BEMLH (11%) T, BEREIEREZ CKROTEH
MEM -1z, ThiZ, BROMENENT S L 3ES
BMMBZNETEEOERBBHER LD 5 1D202D, —
i, EEROFHIEIN S OWAETIE 6 ~8em ik T
H0, e OFE 4dem EVHFEREFPRNEINEOD
Thote. Thiz, SRR IMO Tk, H%
7RIS S N 7REFI S 1401 (32%) H D, O
FIZ R A TORE D 5 72FE 0.7em O EREN R
D FRSIRINEZE DS 1061 (23%) A hicZ Lick 3.
COIEFI=ER < EERNTL6 I, EHEL0H], BENELI
Bil, RETS BN, FEEET 6.113.8cm &7 0,
fls &3 —HKT AR ENL . I oFHE, 4



FCTRMEHETEE 2 sh T, INSZEERNEIDOM
WREEDOHIZ S, cajal cell phenotype MSHHY4%7F
HTEERETEHDTHS. F72, Rosal 513 Bk
FOD GIST OF NTIHERT B ENICEETH
37 ER# LT B MDD, cajal cell phenotype D HIZ
b, TOLIBZL DWIMNERINAET 5 2 W] S
&7,

Cajal cell phenotype @ K « H{E o Hseh vy & 2L e
BB LRBO A TH 5. SCEIVITIE, WHRAY I EE
B, EENo M - BIEOFEMmE, 05 - HREENI,
Ko 23, Ml 2B, Mlas%EE, Ki-67% ph3 @
TGt 22 2D, F i, HTAWFIIC kit BET O
EROMNTEGH & T 2MESMke TH B9, —f1
WIS REPEFENT, ROEEENRVESH,
ISR A IR U TR S 2 AL 0D, R7IE—E
LIcR g on iy, 22T, A0k~ 3k -
REOFHE S &I, B« REEE (56 Tkl £
ORI P IciE® - REERAD b 0), FiER -2
R (461 @ LIS T, RABERBREERSE SN
T WERIR, PHERBIZ X DB LISER 2R 07
D) O2BITHML, EHEORELINS KL TR
FAT OO TR U 217 - 7o, #5R, FRCEER
(p=6.59x1079), kMO F/E (p=0.0013), it
(p=0.0064), %528 (p=4.34x10-9), Ki-67 La-
beling Index (p=3.42X10-8) THIFWIIHEEZE%:
Aot (E5H)., thood b, HEER LRz
B, B 2MeE, o Eg RS W O B R TR S
natEmchd sy, BHEELZLESRFLLT, 723
BRI ERET HIEEE L THHTH S b,

Cajal cell phenotype DFAMBEIZEI L TiX, #ERK,
EFMELERBR BT, kit 88X CD34 % [FIKIZ
FE L TO 3 HlE AN — IV O ERIIE (interstitial
cells of cajal :ICC) ZBULTHIZE NI &M 51D,
GIST oA InioYei, ICC =FRARE &
BEZLBRENE LT, UL, S0k~ 2 OKRET
iE, (F4) TR L7zEBD, cajal cell phenotype 44

26kl (59%) i, FiEHi~— A —Thsmum 8
caldesmon (h—CD) IZUE A A2 D 7.
caldesmon &, *FiFHhDOFE% calmodulin, actin £
& U tropomyosin AT B Y VNI E T, actin—
myosin R/ UG OIGHE, MlaBs), Miasz,
Ml L2 7 5 — Bkt 53 5 2 S hTY
% FRTES TRITH 2h - CDIR, s RSEIE e s &
O L BGIIC R RAICIAET 5 L 5 b T 53075,
Miettinen 5i%, h—-CD O3 %, #HIMREE &Hb
BOMZEREEIC DO TR NIHER, cajal cell
phenotype D506 #4261 (84%) 1T h—CD D XH %
ROl EHE LTS, i, K- BEEE R &
5, 2%0 ICC BEELIZLERbN 5 iHLE DB
WaEFFEET S, ckit 450N CD34 Btk EE O fF
EERTHESHDVD, oD &0 5, cajal
cell phenotype OFA#JEE, ICC P FEHcotL
9 5 =Z5MLiE%E D, ROMLEZERSME TR T LD
LT BEEDbH 50, FEHSD Lk h-CD DFEH
b, COWRBAESFET b ERDbN. k1, 400
¥iat T, bERM<—A =N AMICYE 5 72 cajal
cell phenotype ®—fl&/RL 7. —HBOHMED I,
M OE WL cajal cell phenotype IZEWTIEFICH
ThoHH, LRME<—7—04F 2F08H 5 & DL
H DU, FEF AR Uk R4 50, BB
Bl & Flike 12 2RI R 28D 72 LRSS 2R E T
ZHEMIERTH -7, Y&y, BEEEOE cajal
cell phenotype i3, ICC R FEEH~DOHLD H1 5
9, bR~ 3MbE S L5, ISR EH
ERse L ORI it sHRE I,

ek, ERIEED T ) LEE ORI T o AN
& (loss of heterozygosity :LOH) OFHAEAKHT 3
FITk D, ROEREEEERSTEVS T T o —F90a
SNT&EH, BEIET Y ) LELRRRIZT TR
73\, Comparative genomic hybridization (CGH)
# 13, Fluorescence in situ hybridization (FISH)
ORI 2 IGH LT, 19924F Kallioniemi 5124k - T

x5 EYEECBT 5 ERET

SR < RIEEE (561 ek < I2EE (2441 pfi
AR, P AN 2 FEER 68.8+10.9/57-81 63.5+7.9/42-73 0.107*
BRI KR, Y AR ZE  HiPH (cm) 11.2+5.1/6.5-19.0 3.5+2.4/0.2-9.0 6.59x10 ¢
BRI, (+) 0 (=) 3:21 0.0013**
i, (+) @ (=) 15:9 0.0992**
g, (+): () 8:16 0.0064**
MR EE, P AR S HfiPE (/1HPF) 650.6426.3/298.2-1218.0  507.9+165.5/193.6-816.5 0.1031*

Koy 544, P EMEEZE /#iPH (/10HPF)
Ki—-67 Labeling Index

15.1+9.8/5-30.4
2.89+2.37/1.10-5.82

4.34X10°%"
3.42x107%"

1.4£0.8/0.4-3.0
0.31£0.26/0-1.03

HPF : high power fields, pfili : *=JH37 2 B E (student tfif), ™ =Chi-squared test
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AR S NI HET, Bl 7o — 72 0B LT, 100
NATYFTE— g v TEE DNA I E—Ho8mnE
7RI RRAERRFICHRIETE, ULhbetak iy E
VITEBEFTIEMMND B, 19984, EHSIZKD,
cajal cell phenotype F&4: D @B R 1T 3 W THE JE
It Th 3 c—kit BIn T DOHEAEEIG IR HANE R
KBS T % 2 EEEr S hIY, BT germline BT
bRIBRDBIRTREICE D, 27 cajal cell pheno-
type ORKENFELEORENSNLTNE®, 20, 14
F 2012 & ORI E DML N T N T 5 A0,
cajal cell phenotype D ¥&H: « JEEMLIZIEZ DIz &
HxBIZFOREMENEhTL 2D, 22T, 4
F# 2 cajal cell phenotype 1281} % Ein 1% I
DT Z, CGH #EE2HWTIT- 7. R, ok
bd B 14q, 22q, lp, 9q DRHKRIMID RNEHEREFITDH
BEPUEMERE - BV S bR o, S 54O
RTF, 16p, 17q, 19p BEDORK b EHEICH SN T
BY, INSFHIITREE B IEEHNHEAR - OEE T
DREMEDS S IR EEZ Shvic, F 7, BIZTHEEO
BB LTI, 8q % 5q W EDMENHD B MY,
NSIZMATARIOMRTE, 4q, 6 O¥MbED 2.
Aial, EHSOHEIZH B kit BIZTDORKRERIC
MAL, Zh s OBEETHIBEORNEE(S, BEOR
EPERICHEET ZE®ESREIN. LhL—FK
T, BELALIRTORMKET, ffShOHM « KK
DRED TS HIZ, EEORGTEETE I » 72 Ik -
FIMAERE 2B LT3R B ETE R LD,
SHIOBHIMHABBLETHE EEDNS.
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