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BE1E F @

g1t LBERESOBROBRER

TBROCE. HHEOLEYWES *° VSOBRELY (L IDE
FE28 49 (2 k- T. YYIR, "NLRAZ—Hp&UFyv T, &RICR -
EHOLBEBNSERTEDLRETATLEN. BRAEEEDOL
BEXEEZ. IPLECBLVTHAEBRB LI TN DS,

£11H throOLBERES

E b TClk. 1600E KM H1978F F TIZ. 800 A S 1,000D .4 54 K &
s LBEXEBOREN,HD', BFEFEICHEL TE. 300000
g, 1HAORBEHENADEET HScott' 24> Whorton ' 82 D8] &
% hh & . 1938 ~ 1942 & O [ (2. 0.0017 % (8/480,331) & ¥ % Strauss ' 57 %2,
0.0022 % (14/496,715) ¢+ . 001 % '22 _ 025 % (3/1200) ' * °® [ 0028 %
(44/157,512) 44 . 0.03 % (3 #£ 4,000 ) & Xf § )82 51 0.048 % (4/8,550) 56 |
0.05%"'49_ 0.1 % (4/4200)'38 _ 0125 % (23/18,328) %4, 025% '*° & § %
HERHY., EFOEEHIHDEON. WTHhEEERTHD, BFED
MELABAEET L O 1978 F 0K E KB F W K FT (Armed  Forces
Institute of Pathology ; AFP) D #Et I LW TEH. LREERES . B®
Bl 00017 ~028% T. RERBNDEUVWEFBLEZATWD''', 1960 %F
LETO®BEE. IIRHAENEELEEDOTH >=h . 1970F LU,
E¥ORFHESICE>T. BEFNVBRHULIPERICEZH TN
A FbhBED. ARBREMEEEEELEREEGE>TLS'OC
23 LA L, BERECALEZREAELCT . DHAEBOEIXBERSS
LY A —FRBERCETAEUBRMAERNRLELAIGEORETE ®P.
LCREBEXESZOHEEGWRY T, BEOER - A0RELEAENE
MERLTWLWS,

LCEBEXERGE. B4 & EME . LS K (pericardial) & 0 A K
(intracardial; myocardial & Tf endocardial) (2 X Bl & h %44 2 82, LBE
XEBHOAISOIGRHEESC. DAL LAEIZ. GERRIZE



A L. BUYSASDDOTOEMERGE. LAKCERCEELET S °!
44 45 52 65 68 100 110 111 125 138 151 168 =z  xhigf[s (R
EEIND2BEMEE@GE. EL0RICSCRES5N32 58 123 138 HAMES
BlE. AOFRICEFRST 32 56 113 138 BHAZMNFWEZELAD
59, LEBICE. BRALGFELEEBEBENAEET 50 68 110 11
VST McAlster 5 &, AFP TIRE T h LB ELBROBEB ERER
8BHIZDP2NTFEFEHTWLWBD', COREICEINE, 53BH D55
EMEENN8%E 5H. FOHNRE. myxoma 244 % . lipoma 84 % .
papillary fibroelastoma 7.9 % . rhabdomyoma 6.8 % . fibroma 3.2 % .
hemangioma 2.8 % . teratoma 2.6 % . mesothelioma of the A-V node 2.3 % .
granular cell tumor 3 ffl . neurofibroma 3 f. lymphangioma 2 f| Td -
FELTWLD, £z, 5BHANWBS LN BUHERT. TORRE.
angiosarcoma 7.3 % . rhabdomyosarcoma 4.9 % . mesothelioma 3.6 % .
fiborosarcoma 2.6 % . malignant lymphoma 1.3 % . extraskeletal osteosarcoma
5 {5 . neurogenic sarcoma 4 fj . malignant teratoma 4 f§] . thymoma 4
f5] . leiomyosarcoma 1 4. liposarcoma 1 #. synovial sarcoma 1 #] T &
SféELTWD, T, EEEEL L T. pericardial cyst 154 % .
bronchogenic cyst 13 % A BH I T LW, EFAHBET &L L TE.
mesenchymal hamartoma ' © © | endocrine tumor of the heart® 2 [ myxo-
sarcoma. malignant melanoma'°° A" &% %, A
twoBRELMA. BET 2L, BHEEHFBELTE. VRN OB
T, RO EEOFENERBRS X’L‘C WEHRRENFNSRIZR

S} '3 59 56 66 68 100 110 111 125 L\ EBRHEEMNASED
L1110 11l 122 125 mumEET|E, DEEMEEEABIZIL. R

:ﬁ%ﬁ'&ﬂi%b‘%b\: &75\*;55{%)13 45 54 §6 127 1830

F£2H DPVOLBERES
BEREEHOLBERESE. VY (9 20OBEEBES R, Table 7).
P S 1027 30 33 145 Ly il 33 gl 33 74 130 ¢ (4
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RO')IEE%‘{’B‘%’)‘ ;?\314 33 51 133 144 145‘ ;E)l/:E‘y t\29 71 184‘
-_j‘y}\l 6 64 71 126 141 169 172 173 7@270 7]\ /\Azg_

~

TR RRIRT L YHFVREEBEODYCRESATL B,
160 ERBMEETOREEFE. FEAENTVIZEHITHELDOTH DA,
FOBREAXRCELTHARNER, EAH-BREBTE. 7V & &
ZAhICHEE. BERR, FRERENHALALCHE>TETWLR(V Y
EAXDOLREBOERE. Table 75 8),

E R3S EHELCEBYICSLTE., DEBE. EBASEH VEE
ND—o0rH., EREFBOERTROBAETCEBHELBEBAFEES
hTeyss el 108 142  FHoEXBEREEH CHD. LEERER
DEEIZODWT. AR, 9V, 9%, eYyY 78, F00ERE:E
*ZE LT, Smith(1961)'S3 (F 7 DMK - HEEEFH L. 2EBEFED
0.39 % (32/8159) . Jackson®4 (. Z— T b U EMZ YO EFE LY 7 fl
4% D LBEBEZEREELTLS, -, FEBERFEZINRL L
Almejew (1965)2 DB E TlE. 2 ¢ H/E D01 % @R0FI)TH>=& LT
W3, S v b Tldt. NZR/Gd O albino @ 20 % [Z congenital atriocaval
mesothelioma A FE4E L& WIS BES ' NHBHH. F34 S5y FEX R &
L 7= Alison(1987) ' MR 5 Tlk. 017 % (96/79971) TH o =, Fh. 7T 2
OLEBENHEGESELEZILOATHBY., 7AUHDOEABER
ETIE. S<KRONDIEBO—DEETRATLSE'?2, TOLKSLBH
HBLEEBERITE. 2L20NXTVYFEHHN. BIPICHENTES. L
BEXEBOREREIFIEL,

o LBEBIESE L TIE . foroma fibromyxoma, fibrosarcoma,
myxoma, rhabdomyoma, rhabdomyosarcoma, myxoelastinoma, lipoma,
lipofibroma, angiomatosis, hemangioma, hemangiosarcoma, Schwannoma,
neurofibroma, leiomyoma, adenorhabdomyoma, hamartoma, mesothelioma,
endocardial mesenchymal tumor, mesenchymoma, lymphosarcoma, papillary
fibroelastoma, atriocaval node tumor i EWVWVK DA DR ENDH D (T ¥ & A
OLRBESOE Tabe 722 8), EOLRBREB CEROA. X
B AR /N & B ; aortic body tumor(chemodectoma, heart base tumor,

_3_



paraganglioma) (. F OB R L ELEBUNMrSLEBEBO1 DL L TH
YUikbh 52 & p(r27 105 185

1. A XOLBERER

A2V TH. BBUELBEFORENS. EXEBORE
(A (V104 105 142 1768 0 LR CEB LT UVEREL T, LR
CERERLEOEENS S, DV, MEME' 105 178 &
MEE', YYyNRAER' TR ENETLIND, LEBEREZFORE
A (F B e84 104 105 138 142 153 189 LWEZBEHT S A X309 H
sHB LEECB. 1HO03%OLEBEEFELMAREEGNA >R ET
ZHRENH D', £, FARPAENKFELELZRETE., 250048 &
UstiBloLBEEEREHEL. SEEXEHE 246 008%'°TH
e 2E5nd, 6611481 H31 L] 047% TH > ETI2HRENH o 1=
35 Smith'S3 (3. EBAZEEOHTCTON0HEEFT LD, BIFLTH

]

Y, 584l O REB LY. 1AOENGEAEZ R L L TL S (002%),

LEBERES &S L T. hemangiosarcoma, hemangioma, lymphangioendo-
thelioma, mixed cell sarcoma, spindle cell sarcoma, round cell sarcoma,
fiboroma, lipofibroma, fibrosarcoma, fibromyxoma,  myxofibroma,  myxoma,
rhabdomyoma, rhabdomyosarcoma, chondroma, teratoma, lymphoma, meso-

thelioma, neurofibroma, heart base tumor’s E N E N H H* 12 42 87 77

85 87 96 103 105 112 121 139 140 142 160 176 186 188

o

CHS5b. ENLBERERBLE L THRISZSKREINTULS D,
MEHNECTH B8 42 105 189 1955 & (D Liberman ' %2 A &5 1991 £ O
Srebernik 'S (ZE D F T, EFBECHTONBRETDEHRGEHK
ZCHOLOBEREDERAEOCRENSY. B F160FH ZE(CH T

8 12 36 50 72 94 95 102 104 135 142 156 160 178 %@#\Eg[-
¥ -

o

D (VT . Srebemnik 'S¢ (& 4 XEBASBH OB RET L. DERKEES
21BDSELRBEROMEANENITEH (LEE D037%) & Y . Meier
"Y1 Bl DA XOEBLYUMGONEEHMEFSERE L. S

...._4(.._.



50BEXENEABNA2HA(2EFEOBR G ~LEBE LTS,
T, 126308 F. LEBEXONEABEER24 TREERG.
017% ¢ T HHMEEL H D' 78, Angell Memorial Animal Hospital T (£ . 1L
BEBECEHLT2DODBBEELTULVS, 1 DI(£1954 ~ 1967 F£ D 1445
BMlziT-or-3RALUYUNFOoLBEEESNREIN. Thodd
RTCHAMEBERAETCH D ETHHEN5 L. £ 5121, 1975 ~
184 ENHBRALYVBHOLEERMENEBEZRBELIZELEITDED
Thd, MEABEFE. BARAT,. FCIvy—-~Tr Yo/ —-FITHFH
TH5E0vbh, DEBERETCIEREOCERNAS D3 14 %5 134 M
ERAEGEHELECHERI S L TH Y &8 35 114 178 Kleine &
NDHRETE®S, MBPOSHBTHZHRVTIRTHLEIZEEL TV
=
MENEBELRECBEHEOSZVERELE LT, XBR/MEEHIN T
bNd, CORBBETRIMEBCFET SAXRB|/MAEEOSIEES
BELIVEL. BEOLBEBTCELEVODY ZORERNT LY. LED
f& %% Heart base tumor &¢FitE o, LIBESELTERUYUEDLA S
ENZ WG 10 T OREEEEF, ARAETNEELEZEOTIE.
0.52 % (20/3841) 85 /™ 5 1.2 % (61/5228) ' 2' T % % , Patnaik ('3, 61 6] O
FEFBZFHCBRRL. XERMNBEZT-o-TULENA., CTORB R T.
BEOEFHE202FIZELTHEY. TOBE. W ODOHhDOHBENE
MEahTLN%38 55 188 COEBFEBEZHOEEE. FIIAY ¥ -
PR FYTIZHBEBLAOIFI (., Howard72 (&, 75088 O R 7 ¥ —
MOBBI(TB%)DABRAGEERE LT LD, Fr. #ES<
RETDEVS>BFLH D' 185,
MEANELEAXABRNGEEUNC, 6HOLBESZOREND 3.
TORREPREBSH(LHBERSRE)S 77 "2 ¥igE3IBO2KE.
., BLERNSEME, 12K, EiTH, ZLFEE) 35 140 RBiER
E2f(6%. . ELBELYLEICRBE. 28. . AL0EHE
BALLE - LEDRBANTTRBEME) "7, BRHHNE 246
(14n A&, BiEi, BLOEFRE). REE I1H(T K. . BLFE
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FE3)'°, EHHRHEEIH(SHE. . BELEEX) . X5{tAE
TH(ELEDPRIUYRE) S BRUERES I (9K, . H.LO
BER3X)‘*ThHh-or. 2b. BEBUIPHARL I T /IZ9H0RE
IARATCT. BLEILCHKRENR SN,

BLED &SIz, ERNEZZOLLEAICEE T S EE(ntra-
cardial tumor) (. FEAENBLRIZERE L., HELRICHPOLTEEIC
BELEBENAXIOLBEREREFOIRERBNEZSTZION., EFOEME
BLRKOEBMERL =,

2. DVOLEBERES

7YTER. FELRASERIZLBICERB T HE A4S 105 155
VOBRREBBEOIDETINIXRHEERERES L. 25 %H D0 G
EMHICLEBEET LA ON TLY 332 58 86 142 155 Monlux
(1956) ' '* (&, WBHOHBHENDS BN, EEEFT LIS EHS
(A0 EE2HFHE)LEOLAERUTLAEIZEEL. 55 744
BRrHETHh-oEELTWDS,

DVIERTAHLBMEFREFOEE(CD L T, Monlux(1956) ' ' 8 (&,
130715 ND EH/FE LY. BMREMUBE7H L EE2 4. %9%@@
BEBZALEL. TORLBAEGEO0OFES-VYTT, £2EHFD
% (9/908) Z 5 & T WL = & L T 3%, Misdrop(1967) ' ' 7 Jackson(1936) 8 *
BEUTOOMREESF L /ZSmith(1961) '53 (3. Fh FhLBEED 3
% (7/231) . 4 % @B/75) H & U1.8%(251371) L H/ELTLD, £, &
mwsu\%%ﬁtﬁut\&%ﬁﬁmaw%wmmnt@ﬁﬁgﬁ
ERonfe&LTL B,

8 5> % & L T (. fibro(sarco)ma, angiomatosis, angioma, endo-
thelioma, hemangiosarcoma, Schwannoma, neurinoma, neurofibroma,
neurofibrosarcoma, rhabdomyo(sarco)ma, leiomyosarcoma, myxoma,
mesothelioma,  hamartoma, chemodectoma 72 & O 3 & A & U

Magnusson(1961) 'S LIBE O B HF 2 £ 5 3 5 L B (L1304 & 72 - /-

(Table 7)2 25 33 46 68 97 109 117 120 132 133 147 152 153 161

_é_



166 179 180 187
L]

BEEOEBERA L LTEMHMOEBYHEXRZTETGRUDA., TOARIE.
fibro(sarco)ma 50(385%) . #H R B A KX DO EH 32(246%) . # % E B
11(8.5%) . M & % & 10(7.7%). chemodectoma 5(3.8%). myxoma 5(3.5%).
mesothelioma 3(2.3%) . sarcoma 2(1.5%) . hamartoma 1(0.8%) . % O 4h
MEs%) &Y., BHEHSAIVEIREANEOE SRR OER tBRER
DEBEOCREHEENG L, CORE. HREREODREHEEEN5%
UEEEDRIER TP NEANELXRGTRNANEENBSBL LE L
DDEARXRERBRHDTLB(AIXDLBEBOEBE S R),

BETE. REODEBZBICODUL T, £E'*5H 1948 ~ 1966 F £ T D
9EMOERH(CI1I00~1970FFTHONMREMRZ TEE L TWL 3B A,
AX, FTEIVVEZRTNFOLEERESEBHE L TCLVDIDOATY
YORBEELS. TVECONTE. BWoT S 3 F (0 S EFEIE
BE16, RHRNEBE2H)EES O T H(KHRMAEE)ND DT
Fhasofz, LA L. BEAFEREDRIF TI(E. BB F050F (1975 (
RR. 96FN0EAFTEREABCPLOEABELELZE F'°5L
. LREEFELERMTCRER A, 2B RAAREREFBESH
ERSOREBEMESCHBEINTHEY., TORKEGEI195FE48H 5
1983 EIADIBEM TR ICEL TS, ARE. EHHES H7
22 107 124 131 170 N AEE B2, MmRYES FIE 23 75 7
. MEBE 1H?'. hEAETH,, KRB NEET f15°, LED
RE1H. Tom3IF® *ThHhor=n, CHOS55184 5. LBESD
PO IDOBBERBNCERCHBBARON LD, DS
DLWTERNZ., —REHRBEALTLELOD., BREZHA TE
B2 EEHTHD, COLIICBMICETERETDIEMNHIEZ B (C
W, ChoDEFBICE. AR LIUHEEENICOD<ADHSE
FTEAMRLVEHZEZA, B—0EBELERBEINLD LS HRY. 9YDH
[ M lE 5% bovine intracardiac tumorBICT & R E N T UL\ B3 A, F ) & 8E
FEREH I T UL,



E2H XHEOCAH

Y LRBRERBES(CE L T, 1970 &£ LT (2 (. Magnusson
424|195 Almejew D18 FI2 7 ERBOEBNER > EFHBRENH DM, T
. DBRERXEEBEIZTOREENF LBV LEH DT, TOE
DHBEFZ. EFABREHD2VEIVVICEHIIHMOENOHRIZE (T3
BERZOBELTHCEBET-o-THY., BN, ERMNSIDIVVER
FHELELEOHCEFEMCRFTLEHERETEG L, LML, EF. bHE
DEAFLEBRBTLCPLTEESY., LEBEREEI N REIND &5
Chorz, —BEBRLWTCINLOEBRGE. 1 POEBRNICSEHEGHE
BREF-H>D-TLEED., BAGREHATERINTE L, LALRE
AS, COESBRLBEBEOCEAHRINMETCHLN, ChoDEBFOD
RAEFE(A)BH. TEPBHN. AEMERUVHEEENMAECEBSANE B
ch, BERZ2RA LT DA —OEFB(RK: VO LEBANER
Bovine intracardiac tumor LL T BICTEBE T )& R d &S24 1=,
LMD, REFT. COBCTOFREECZDVWT, #—REGES
THEoHT. TOFEETHEOAICTH-HOOEFEMEBRRENAFLNL TL
=

FHMRE. 7VOLBEREEFBCONT. TORERRERF L.
EocE, EEMNLLUVICRAREELEORTZITV. &2 T
BICTOFXELEBEZTHOMNIZT BRI EEZENE L,



F2E HMHEHE

THRETEFE. EAFERETCREZIR B ZRREL =,

MESLEES BEOL2EREAFLAEREFBESREBSRE
MESOME THH I E 1EHLHSESEIEAFHERENIES (1976 ~
1979 ) L2 EEAFEREMBESFRERSOE 1WA 55294
FEWIELAITI~19BE)cHBEEINL-1266B LY., EEFOHE
CHEREBEX 2T LI HHMBFRCESE, VEBEXERE ML
L, BMELAEAEMCOOVTEHDT. EREFMLYIAS OEH
ORILTYVEEHRGDVEANZ 7470y 7 HOREEF
F. AR & L =,

FEXES : KR, #RINER. HFER. HXR., EERODXER
NEEREFAIPORBINEXREROLBESOFRESH. RIL~
D YBEHRGDIVVENA T T TAYITERRESTR &L=,

—RRAZ—JZvFEEBEVNT, LEBEREEFESZH IS HIC
D2WT, ROBIZODVWTHREETD =,

T, BERD, ZEHEE., RE. BN RUFE(A)&

REHEECOVWTE.,. AR THRELAEBHEH. #BELTEFO
RERREEBELTLIBEFRMOREFEL LICLTHAEL =,

2. RNEEMEHE

BEREAMFURSBEIN-TAREE., SREFLRIALTUCEEH
BZAW, EBFOBERAE. BEH. RERUEBREZEE - i L
e . LBEBOREZEZENR. YELZKHLT. SHEMICE
- BESLFEHMLESTEE X,

3. REMEXIRE

FEHHI1G, RATD)VEESHSBAS LU 7 27 0Y
VELRENAT7AVHORIBHERVEZ, CROHBE, 10%KL7
U/&%umm%¢ﬁﬁ®$wvu/C$U@E-ﬁ%énfuto
BENAZETLEHBECZODLWTEREERLCZHWN, NFT 740288 LEE.



EHEIhE7 Oy EEEIC, 3~5 umZEBIOLE, REIRE.
HE ¢V EICRLT, E8EE. B3 VFEEY Y7 RREPASK
By, PH YR, FILY T TIL—%eE8 UERVYT AT VEA
T hFVYBRE RLYVERBRUVIVYOEREEZREL /=,

4, RAFEBEBIEENRE

ABRMNBPBLUFEHBEEYIRFICL LD TIYOLEBRES
(Bovine intracardiac tumor; BICT) & & =B H O Hh T, REMEBILFD
BECELEFHOAFTELEZHECOVTRHRITL £,

aEEBEEaRRCE. KLY YEE. 8Z 70 VPR ZEH
W, RO —XMBPBEXR LT FTZ7EYY—-EFFY - NILF £
F-—FEEBOVEFYMER7Z7A4FYy M)EFERLE, 288
EFEErER1IIC. aEZFECAVAEHAZBELCZODVWTEFE/2ICFRL
=,

—XRMBEECDODVWT, EPORPHELEEFTOENGZHICHS VT — K
CERBEENDIERBY—H—-—CXTEI2NBEEANE, GEEEBOD
Y —H—&L Tactin, desmn, EFHEFEFOT—-Hh—& LT
smooth muscle actin, B G REB O~ — H — & L Tmyoglobin | titin |
sarcomeric actn, B EFEEZE O —H — & L Tvimentin, MEZEFO
T —H— &L Ts100 protein, MEEMHEB O~ — 57— & L Tvon
Willebrand factor, EEE*E T2 BB (OLEFR. TEHFH 5 L (T
BEBEBELRE)DY—H— & L Ttype IV collagen & Bz, —XR#
FEOMHRIZD U TTable 1 (TR L =, |

LDEBREXESOAEHBLELENRREZTRE IS CHL>T. TH
SOHBINTI2—RNBEORKEELEREEZHEORFTET >R, F
FEAHIURSEEFHEEZRHS L. 029 HBEARIL) VT3
HHEE#®. 8”0 XF 74 VPR EERLE, COEFK
BALAZRBEOMBEZREIE. BGUHEREOBEEZEIR L 2.
BEREOHSNMUBADERFLCHOVTE. BELER EORTLE
ERLAEZ. BERRBROFSONEMBFBECO20VTE. EERSFH(E
FULBOFELRZH., FRER, ANEEELERKEER) Z®E L.



BET. YVOESHB -T2 BNBEORREHREL £, Fi=.
EEHECRUI2FBRNBEORRALBET LI L. BHOBEL -
U ORBEARES(TAGE. TADNIE. BRHAES L S
BER#EE)OKRILT) VEE - 7714 VBEHRERVLE,

4, EFEAMEBEEORE

EFHEMELORTE. RILTYVEEHHOAF T E LBICT
NBPIZODVWTERLE, RILTUVEEHHIYES L -8 ZH
. 1% Mt RAIYVLATCEEE. EE7I/IL - ILEKITHK.
Epon 812(TAAB#) (& B% ., BFY L. BEEYZTZ I - VT VE#
HD2BEREBEEHREL T, BIHWELLUBFE FIEM20E O & F
SEMEEROCTEEL



E3E m &

TIVOLBEREEES

%1
F£1EH TYOL0BEFBOHEEIRR
CEHEAFLEREFTBECSREBSREFBERE. 1976 F H 5
1983 FE £ T EREEIATHY. BB EFR(FT 1266 F (2 E
T3, chAsndiz, DRICEBERODZLONITHAH >, TR
S5, BEZHECZRODIDODTIL—-TIZKINTET =,
QEOLBERERS 5 224

QFfBamBEOLBRE ; 1445

> 519 H A,

QFEEEFE(Mienz=EI); 14
RREEES LT, BRBETNELBERETE21HH Y.
O FIL—T I zEDan., BY 28, FELEERXRBTHAOEE

NEBETH >z, > TAHITZLLBEREBGENH LG -,
CHOERFZHM. FTFORTULEZHABREROBY TH D7z,

B E E 9 f

i R BB
[%K%WEIM

HBREMEES HEHE104H
hEREERS -LEE 246
~-f EAE 1 6l
Z it KB ARAERE T B
YORE 1 B
hEE 15
~RKOEDH DK

R¥ER ; 7> OB A ES (Bovine intracardiac tumor

BICT*) 15l
* BICT(E. 190 FE D RKFEHESLUBR N,

LDEBEXREBEEOBERZ2O0RAHEREAMTHAEL £ &

—
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AR ERAGERERClE&. 1058 % = U 1.58(17/1,078,118) T, = &
BEo122% 5. BRI EEAFEREARATE. 10F@|HLY
2.20(5/227,667) T. £EEBEN29% & SO TLV/=,

52 LEBEEEBOEERIRLERESN
LDEEREELELEAFHOTCOGBEAILIEZ A R28H. &
ZMBEOH. FTHALHTH -, 4EUTOEEhNELZ2ETCEEHF
(Zosfl. 7mA24. 8EMN 1B, E(A)BTHAMNBHFH Y. FiY
B2 B THO, HHIF. 124, R4, 78 48, E
AW, ELoEsH. ALEIBHA. ELEF1TH. BLBE 18, L
SHM(LHE)IF. LDAE(LHAR. LAE)BH, BE3R34p. 2 {E
ROWLSEOEBEBBEEORONEZEANECBS >, BRI XD
fRNEED 1 FITERD SN,
EOLBEXEEEIEROIYM T, W2HEOERETH(EE)ICS
KRHEN, ELEOLABAICHECRE N,

£3W LEEXEFOEBFEANAR
Mﬂ@bﬁﬁ%@%%&@T\HE%@&U%%%@%$E%U
T. FEMESFHCRFLAEELID., TEEIZHOETE-,

a) BCT, b AEMHCREE L., XEMREELZ CTHEET R

ODESHBEINEEFEOEELY LZEE 334

b) B FHE 1 4
M ETEEE 1 A

d)yFiaf AE 3

e) ARIRHERE 1 4

NEHEXBR/NEET H

OEHLESEREF
COMBHBCESVT. EEFOREFE (A )@, HH. RL£H
fic2WTEHRELEED S,

a) BICTIZDWTI(F. F2ETHEMBCHN D,



OMETEGERZ. CEFROLGRNICSRBHECREE L,
GFBGAETE 2RANERAEENLELCABEREL, 14
ELEICREORE, HEEEHEL2ECEBRHRERS AT AT
BEZHMBEOERHETH D .
NEMBERBEHMOKLII A VEEBLROON, ELELR
BToEEEICRBL L,

DABMANGER. 7TSOMFCREL. WIREBLBOHNER
FULBRICEBL. BHRY VB CEBLTL A,
DEMLEDRBEESEOBFOLEREPLCLERNICERL
T L=,

by EEHEE0r ABOEEMEOLHABEICELEL TU =,
%

YYD LBEREERONE

1. 5B FTEOERNBFERETFRICHLNTI95EFE 4 B A 51993 F 3
A0BER-IHMFAOLBEEESEN L INE., 2HATORARE
REFICBTHRER@EGE., 0FEHLY T Fh158E220TH
zo

2. 9oL BEREESOARIE. BICT 334, FEHEI F.
MEFEEGE16. THEHFAEIH. #BREE1H. BHERXHRK
NEBEITHARVERELEFREITH TS -7z,

3. TEHE. XBRNLEE. LEFREOLAKEBHL, IS
Yy, BYDBFETLAKEEB TSI, BREELFRIC2H. Bo
ZlcHEEL. THEHABGELELCL2H. LELCIHARO NI

4, L RECRELEEDOAN, BCT4 A, MEFLEHE H. 7
BEEEBE 1 HOH6BH A, EBEXABHRNGELLEDPRE
D2HIZRD SN =,

5. BESIYETFHB2r ABEEH T, FBHNEGTELE S
H T =,

6. EBEHREBSHAFEINTEENEOEBZHICR O NI,



g2 IYOLBAESEC)ORELERIR.
MBERUHEFIPTR

£ 18 0L EPNESEBICT) 0% ERR

T, Bl

AEBERUMEFHRTBICLYBCTERZHIEN S DIE., BFH Y.
HBEHFEM-HDE., KRFI1I(S5bXERM1). #wRINEBELI. S
2 FAKB3, EEHBI.HEET. BEARKR T, LBRI. 88
kBB, EEE]. BLURT. EBER1. BRE 1. HiE
B L 15BTFECEAFBEREM TR E N/,

2. BEHE

A HAFOBERNEEREFRICAVTBCTOREEEZHAEL =,

OKRRTEABEREP (Table 2]

BFSOEF MO TBCTAREEIN TALERIFEEFTODIBE
iziegirtgranr, TOHMBMOBREBRRE. L4 6821583, AF
302,463, F 43502, & stt1o078118 T, HHEEEE. 0FEH VY
11T, FHEICEH NI, B—HEOEBFEHE 1384 T,
BICTIZ. $DEBMN86%EEH T, KIRTMERNBHBLERERN TIHE.
BCTUSN S HOLRBREERESINBREEATHSY ., FOEF LR
EXBEENASEODEESE. 122% (7139) (2R > =, B HIZ. K
R AENBFEREFRCHBTI2A—HEOESBRERFI0FES LY
12.89(139/1,078,118) T & » =,

QHEFNEBEEANFERERN (Table 2.) |

BMENEANFERERTE. 4F0BCTAREETRTHE Y. X
R EAFERERMEB —HHA(BASOEE~FRLIFE)OREHE
(k. $L4135366. M 469531, FH4 22770, & § 227667 TH 0 1=,
BEEG., 0FHEGLYIBERYFFCEHFONGELD ., B—H
MizimBploESErtatah,. 565, BCTOHED B FE. 23% T
Hof-e BH. HICHEBFHIRFSATOULELWLBEBN 1 A1
Hoht, bBRAC. BRENELAAFTEREMCSTS2E—HEOD
VY OBBRERFI0FED - Y 7599 (173/227,667) TH 2 1=,

nj

3

I

i

A\
I



OBREEPRANBFLEREMEHFREEAGTERER (Table 3 .)

REBASRNELERERATE. BRASTEENCEHRLIEEFTO
MEMECMENTIOR., FH1,06H. & 53840 HKE S N,
BCT2 Bl ahi, HEEF. 0FEHELYOOTH -, B —
HEGbCcIfoLEPREEABE SN,

HRESCAHNBERENRTE. BRUSTEELASCERLIEEZEETOD
HEMB (. BE197127F . F 4131628, FET 210280 B\EHA R E S 1.
BCT3finataHEdhr, BEEFE. WHFESLLYI1L2THHE, BB,
BICTUSA D LBEREFBEIRE TN 27,

HEODERNGHERETARCAROTE., FHFIZEBCTOREEFERD S
nmm oz,

3. B, B, F(A)&  (Table 5. (1)(2(3))

GETE. RILREZA VN6, BEMNESH. GBEOLHD
BOWEOAIFABoIE, HHE. E2H204 . #1045 . FEBA 3 F)
TH-or. E(BA)BHAHBLTLWSES G224 T, 185 AmH o 7
EFTCOFICREL. FHF(A)BERB2rA@MTH >z, Tz,
ABEOHMOEEMEE2EDSEIRTUTHDIVETESZHSL Vo B
T -BAAFEELTOEXRHEREITHNIBHRIO0HFI(098%)H 2 =,

B2HEH TYOLBEAEEGCH)ORRYARE
(Table 5. (1)(@)(3)) (Fig. 1.)

BHDOBCTOREMAMUE. EL K214, HELR12HT. B—EH
TE - ALECABICEEEZ2ERT S L 0ENEA >, TXTOHOIE
BELAEALIYLEACKESD VWVEEETDESIECREL., O
FNEBICE-2THESIh., OB EOHFE LG A, > = (Fig. 311), &
RiF. EEXHOL O(Fig 4)rhoHBOEBIAESLEELSECH
B E24 5L 0O(Fg 59]FTHEARTH - =,

1., RESELREERBK
KEIEHRPNAALADVYVIFPR-—ALKETHY., 2BOEZFEOFK
OH->r-EHED3PF(Fg 9. M), SEOEEZEFEHROFoNTIO D]



Bl (Fig. 8 &S RBMNAHH e FEFHEVTNEELEILHD
N, BEEOHRKFTWWECR> ., BH. EBBEROOoNG LD =,

2. BEMAL |

LDHERNTOEESAE. #1844 (complexs of valve; . BER S &
UILBEH)ICERBLTLE,.

1) B4 %Az (Fg 2.)

A RIZEETZEDO 71E(175%)(Fig. 10]

B SEHI-EETDHEDN 2918 (725 %) (Fig. 3-8)

C HHEMmEFEELTLDED 4 E(100%)

CONBEHEREETAA TRIRNTEHELELLROON., BE

DAikzxF. WTFhEE7TemMU ETIOemDEDNE H > =, (Fig. 1,2]

2) FERILBEHHD >WEHF (Fig. 1.]

CORATHOIELNEZEEOTCHUEOIEZ ICIODLWTH M ER L =,
(BN AOHEFEEMNES. _FCEAT)

MEBWMEFICO2WNT

ELHE ~-LE THEA 7 (4,20,21,21,28,30,40) (Fig. 3,6)

(5t 22) OB TFTIES 11(1,256,11,16,16,21,21,21,26) (Fig. 5,9,11)
B 4 (29,31,33,41)
HLE —KXFEH 1 Q)

(8T 11) INELEE RS 9 (7,18,17,28,27,32,36,39,43) (Fig. 4)
LA B 1 (18)

MAEOEBTELEMNCEOT,. EALE LD ZEMNOABHIC
BEL,. ELECELETHLEHICON %Y. BELETIEAILERIC
V%DEIETHEREL K,

@#FIZODNT

ELE ffmx 2 (519 [(Fig. 9]

(8t 6) |10

A ARF 2 (9.39)
g s KBRAEEICELAEE D1 (1) (Fig. 1]




2IN

B E % 143
(51 5) &ﬁim”‘ 0
b fE s 4 (7,2227,32) (Fig. 10)

3. z0#4 (FILMAOHFEEANEFS)

BEEOERAGE. aeBerELCRrEeBrErRET 521 ®13 4 (Fig
6) (1,1,4,10,20,22,26,27,29,30,32.39,41,43) . K dHd LW (FHEBEEZE LB EH
tRET LD 3I3H@R1616)., BEEFREBHILETIEBERBECRET
2% 0 3 B56)[(Fig. 7). EEHAEHSAVEIRBEETZET SHED
13 3 (5,11,17,21,23,9,7,13,18,19,28,33,36) "2 E H <X TH o /=, L T.L B #H
BEDERGHBETH o1z,

E31H YVOLBRESBCHOREMEBEZNFEA

BICT 334l %, MHEFNIIHFRLELEIASA, EFVICEEA—DOHERE
BERL. FHNG2 o0&/ N2 -2 (Fig 12)] & WV D D&
FE 5y (Fig. 4344) K U Tx » T UL f=,

1., $#EFEHEBEOFTEEEEE ( pattern A ) (Fig. 13-17]

pattern A (Z£EH (CEHE T N, AEMNCEEZEZ2 L EZHMUIT—HK
Lz, H#EFOESFEREIERTRIZEILTULEDN., RRBE -
THENTHEREOLNL., BERAICKET DL OFEF THEARLGET AR
Hoh(Fig. 13), EHICLE>THLHALBBEEXREINLHEIN
F=(Fig. 14), B > THEEEEHE AL ThH > =[(Fig. 39), EF
MO FHEAELASOEFART. @HEEOMNSZ . F
ZFEO0/7OXFUERBL, " BRECENEETTHEETHE >N, —F
COBFr2ES—MB(=OBMEBIK. Antschkow cell) D & 5 4 %
MO LGBRNEZETDILDEHoNTZ, BORBGEHE T, E
BHRROMRBE T FEENDHMBMHER T, cECRALTY . H
BERETHEEMFEETOH L, ChoMMien AEICIEPASREEHE
T. IV 7 EBHEOEMLTREEEDAARELTCLE, . E
BPREELCLREZTCLREODTILYV T VEBUEOYEMNLEFL TUL I



Fig. 40],

GHFOEBMBICES>T. EELHHEIEREL SR OK
EETAAEAORRNMOB N EFEBEAROONE, COXED
EEMBEEAY. $RELIVEEEEHAEL. EFTEHDHL
HT7A—NEEE2TIEOETHHERMELZR L = (Fig. 18242538,
ABEMBOMBEREEEC. MRABEZRYBCHEEOROVR
RAEEYWAEEICHDNE(Fg 25), COBRRYFEPASRIGHBET.
HHEAEENDASRBAICIEET 2 0ETHEATH > (EEERRK
) (Fig. 26)., £/, MBERICRAOZERES D AEMENR
Lo (BTEMBE). LY. TOERACHKBORAKXE AN
25 0OMH o> = (Fig. 2427), Tho0OXEHMEIG. — A% (Z % §t T2 A
BECHELTLEN, BESHIVEERCEI>T. KEMERLR
FREBECERELAEY(Fg 8], MREEEREBRECHEE L. ELICE
| SR (ube) EF AR L T UL = (Fig. 18], T Hh & O tube (E M) & .
S L CHBEEBIT AL TLA(Fg 18), MEMBICELXOR
BERAROON., EEICROKEANLETIEEEEFILND
# - 7 (Fig. 1920), EHE T 2B OEFBEICEPASEEBEOEER
BEHEEAEEL. BEarFy—T, ELLEELEEONSZ RS
ht(Fig. 22), B HBOMBEE. Azan B TRCFRR L. E
B0 EBHICLE>TREA>EA., EEICYYEAVYITATVEA
ThrEFVYVRET. THEEBCREFIMBENR O, BICKE
HMBICHEEEOMBRENRD SN,

2. BERMmMEEHEL S ( pattern B)[Fig. 32,33)

pattern B (x. RMEMCREBICRIAALABHICEEF—HLTHONT,
MEYH LT EORECEN DI L NBHRFIFCHLOATZ, B
S REONKRENATIEERT 3% 0,5 (Fig. 8233). H ¥ A G M
HEOCILDHEBROLOETH Y (Fig. 21), EFH D L FBWUE K
STHRBRROEEASDIBEGEIEATH =, BB, EEARNIECS
EOMBE VN TCHEETIEEINERLELLIATE. BRROE
BB L TULA(Fg 32), BREGE. BICARMRIBLASIAK



MBEEOETEAMBICLYARY SN(Fg B), BALRETOEE
EREBEEE-- TR, ERLEEERERUVEBRROEEORH . &
K LEGgHEBHEBECLYFTESALTHSY., BEOSHEE AR OEE
MEEBRHECBFLTULE, MBER/NNZ2 - VI(CH W THERMERG.
EEMBREACRCREEL TV,

3. FOMDEY

1)FEBEE (Fig. 43]

EEHEE T E B CESITEGHEBOETREINEATE S TR
Do, EAICLE>TEREBLOERBIAOCEBAICETLT
WY, SHTEHMBOEBRCRAREEE D DV EHRETESN D NG
TELTHObNDZENEH>E, oD DHMIEE (X Azan &
ETHREL. YYARAVYTRATUBATIFIY O TERT HHBRME
5S4 ATWE, BHFEFHICHLAGTEFRHRNRD DN,

Q¥ REE S (Fig. 39,40)

HEEEOESE P IRV CEEREETZNEOMBARET
Z2MHYT. CASOMBOMBEEHEBETZ L., HEFEE
HDHIOXFUVERBATHWE, BEBERGTILY 7V ITIL-—RBT, 5
MEiot, BHF6HZRD SN,

3) & Db

EEHENCE. FEELROCLEFEEEERL. RNAFTEMD
ABEOBEHNHIEEOEF -H#ONE, — B, HBEEALCIFEL
f, BFEEMEAZVLEHEEEOBENGE. £ CANRB TELE.
JY AT RAFYEBATEFY )V ERCERB(REE). ALY Y
ERIETlIE. —BABHEER>TZ, BB, PLYT7VFEILREFLR
Mo =,

MECELCHED>CTWE. FEOLEMEARDO SN, BoOMGRIRE
FT< hEFErTH2EHN. BRI TCHGTEERCEBINDIRREBE
NDEFLPELZREE2ITHIZUHLABESEADO OGN, AT AT
VitEE#OBUE D, EFEEAEAARASCOBAERARRBENHO
NBEMEH T,



BCTORARR., ABERUFHBAFHAROMNE

1. 5BHEOEABEREFRICESULTINE 4 M 51998 F 3
B TOIBERICBFANOBCTARE SN, B—HECHRBEINZD
BEXERS NDB05%(33/41) 2 S =,

2 KIRT. #HENE, BEERSLSUHBAREANFTEREANICS
+2BCTORHBEEEGE. ERFIOFELLYEINSITETH Y.
TH122. 2EEBICSORHAEHENBERAFERERNTITOH P
A T23%. ABRFTAENFEREFRNTIVH 124 T86%ZELHH T
W, BH. WFhoBBETEFFIIEREE NG, D2,

3. RBEBBIBMNKILAZAVETH >, FHLEH24H
667 %) T. FHEW2Hr ABHTH o2, ©H. BEARBR4H 9%
*EE®HTUL =,

4 . BICT 3341 3 ~ T A L A K (ntracardial) T . % (C 4 W R &
(endocardial) (£ L. ELF214l. BLFR12H T, EHELECEE
CHOSNEERAELEADE, ZEANLBAL A, WITNEELD
ZlcHoh, GEBEROONLEH,ND Iz,

5. X302 EERFOBCRE -, BEBNLIEIFES
KB Oh., LEH725%. RIT5HRUILEH EF100% &R Y .
ELECEALOETAES. BLETCEALEHRE. ALELD(CE
MOIBEHIZHFEL .

6. BREE/NIXBMANADY I FR—-—ILXKETH >N WTh
EtLABCHEIh, ABRCERGDVEERLTLE, BHAE.
HEREFREBBENEETDIENNS H O

7. BHOBCTORBHREIEEFEYICERE — T, pattern A & pattern
BOEXEH227°0HEBERLEVCOMADOHBR T EIY B >TULTI,
pattern A TS #F OEBHBAXHEETIHIRNLE DD DT,
BrEEXRENARDOOAE, COBDICE. REFLEERT
ZABMBEASECHEINL, ABMBRCE I 2ALEBOERE
oA LELEFONE, . ABEERBEIER - MRRERET
EHR L. HERIAOLBEOEEZ2F OB LE R S Lz, pattern



BrEprneBEowy . KAOOEEOCEFEANBMET. AR
YT Z2BEAALMBECREL TREMBEARD O, KR LE
EEoBCcEEoBEREEAERBL L, TEYT 2 XEME,.
EETAAEMBEVCEEBRDEEEOBIOEERABIC(E. PAS
RRBEOFEVNCEEL-EEBEEBE N Aoz, BEMKRSD L
LT, TREGECPHBTEENBS A EBSHERCROoNz, BB
HBEOESREIHE T, BEEGEILZRAM D,

£3fH YYOLBAESEC)OREHABILFENATR

511 YVOEPHELIKTHEABESORREREH

ERELENMENEERXM4. EFHEORROLEERBUSLIUKR
S L-EESTabe 1 2R LE, RERAFAOREREEHEERITLAERE
B H{ myoglobin L & 2 . i titin 1 4 & I sarcomeric actin i & (X F
NDELHBIMLT., BEWBRREINBOoNGL 2L, Foo 1
BHEOfimyoglobinit £ lF. EEHMECEEESE D oh. EFM
BMCTEBFEENROoN G, DI,

Y DOLETIE. DABT. #F OspongiosaH kK VIR = A O # A2
A% s-100 protein & & U vimentin i & THHE &L >, FEHEDER -
EMEE L E (2 actin 3 & U smooth muscle actinifi & TH M & & - 7=
M., BERHESTE. Mdesmnit FBE. Mvimentnii &gt T, BE
fE 1% (& . A desmin fL & B2 1E T, $1 vimentin 3 & U s-100 protein 1 & 5 %
THor-, EEEAEIL. Pactn, desmin § & Us-100 protein i & T
BB Lo, BMBEHEEICHS (T D100 potein L O RIS (F.
ORBABER IR L THEMND =,

£2H TVOLBREBSGBCHOREREME (Table 2]

7FHOBCTE L FHBLFHNCIRELE, AOUEHERE, AT
HE., "R VEERPICRFERLTHY., RRIEC K> TE. —
B, RENEFZTHIAVEHEBELTLSZEON D>, COEH. &



st EE. BESE %D 0% A (nternal positive control) O
ﬁm@%%%ﬁ%b(’/{??f:o

1. $ERHEBOFXENEIEI( pattern A ]

1) %586 7 # Ao

BOTO EXE-2RMBSD 1 D ThHhAHHTHEBE. EGH D WV IEBHBA
Tk TRIEDBET(CENH > 2. 1 actin B U it smooth muscle
actin i CH B E A & 7L o = (Fig. 151617]), — MR (T RIS (& #H
BEEASC. EREFNOE-> -8y T (Fg 17), . MREE
AENBSTE. BLUrHdLVEEETH> =, F /. i1 smooth
muscle actin L& DB HE RIS (X, MactinitE S UBIMADE&EIZH D
N, chon2>0MECBECEFSEMERE TH > TEH . #1desmin
MEEETH > 2.

Movimentn i & Tlx. HBEE LA DY BKHEFEAROMRE
M < RS L7 (Fig. 41), i1s-100 protein i T4 . EHE M E. B
MElhhor., REE—BHIZHEL. BErBELLEDITIDEHON
7= (Fig. 42), #itype IV collagen(LL F. Co IV & B9 )4 TIE. %5 s
HHBEERCHEBECERSD VEBEROB R G A 265 264
CHbh. PASRISHTIR & —B LI, |

2) KEIHA

GHTEMBEOEES CREHIVEERT I REMEBE. WTh
NEHEET—H—EEMETH A, HvimeniniFE TEEELAED
MEAEEERY., ToOReEEGE. HRENBAEHELCBELTD
E0. MBEIEIFBVEID., HABHRICZHFZIDDIDNREERTD
- 7= (Fig. 41), X # 2+ 48 22 fa #8 B2 & — ¥ (2 1 von Willebrand
factor L kBB M DM E RER AR 50 iz (Fig. 3031), F /. KEM
BOBEICFEBNIZEET 3HC VIAEEEYOBRREEDHRD
Sh. AEOEE,N. MEEHEIICEBEE I (Fg 202328], &
SCHBEBEARICIHC VAKEEOYWEEABECLL 2HENIZ(H
54 7= (Fig. 29), ¥ s-100 protein i & TlE. — WO KB O % &



fEArBEE RO,

2. BHRRMEESE OB H( paten B

MEER:2EETIHHEABOLRERERRE. TERMKECEE
S SR HBLEEREOREEERLAEAN. —RECRTERBE
MTEMoT, BHEBBUA CARERETICHNELEEZRY
ECBEEALMBEO— A Hactin, smooth-muscle actin AR T ® &
hof(Fig 35), BEAMAMBEXAROAEMBE S 2. 1
vimentn A E TE R (2B & 7 Y., —H . #von Wilebrand factor i 4& T
£ &7t o= (Fig. 34), M Co WHGATE. EREABCEERE
DEROBEEMNBESN(Fg B). SHECEREEARY T5AEM
BYEETLMBEOHMBENBERRS DV ERERCBE L G-I
Fig. 37), £H. choOREHMIZO—3A . #1s-100 protein it & T
BIEM LN, TORRE. EBERAOFEFHEOAETOAKICLE
LTELLTEMND T,

3. FEHR

$f actin 3 4& . 3 smooth-muscle actin i1 & & U i1 desmin 31 & T ¥ &
/& U (Fig. 45-47). 17 s-100 protein #i & R O #ii vimentin §7L {5 T (X2 £ T &
2,

4., HREER S

§E 7S A5 0> 48 B2 & A # s-100 protein T & K U $1 vimentin $7 & T 38 b5 1%
& 72 U | i actin . 31 smooth-muscle actin & Uf Ji desmin i & TE &% T
»H o=

BCTO R EMEFOMED/MNE

1 BCT 278l EREHE(CcDNTHE LA, patten A O f
T 48 8 (2 . actin & & Fsmooth muscle acin D BB AR 5=, F 12
smooth muscle actin M 3 I (X . actiniz k& L T . BHEE QTS M
MES Mo, patten BIZAHA LM EHEFMELEAEORZTREE
R LT, BB, patten A & BITH S M7= #5EE R H A (C (& desmin



RBEFRES>h@MDT,

2 . pattern A(:?f%h?‘:k"i“mﬂ‘é(i\ HMEBEBICHC VXD
EEEEBE L MBENCARORC VEEOWEEZE L., B
mERNEDOT—H — T& %von Willebrand factor = $5 o T L =, 18 Zo f5
mBmctREOREENAONE, COLSHREBEEK(EL. pattem
BoAxBEOARNERMBEBEELARMBBICEAONTE, RBEROETE
Ao AREEMDEOE LRSI ELERABACETRBUCEE - €17
4+ 5 C VEBEMOEEEFEBENAONT,

3. EEACHAONEEEHEOHNdesmnE ET TN TOEHFR
v —H—omETEEEE R, FTEHEOFEFEHMARZ KRS
BCTOEEME T X TAMvimentnit & THHE L L > 2, HREKI
5 OHSI(Z(E s-100 protein A B EIZEFE L TUL =,

w38 YVOLBAEEGBCHOEFSMEEMMA

MBI OBCTEEHEM IR ELE, EBEFERICHEZL>T. FE
Bl o> B R (%5 ST 4 B 18 FE 50 spattern A ) SR £ (GBRRR M E E K
moypatten B)LKUBHM LA, . NAF2HCEHREERD S
ABEELBEXANETEALTLE, EFAOBEBRUFEBO TN TN
DR IF. EXMIIE—Thok, . RBOKILTUVEEIL
FUFHLBENTETLRVEN»H 27z,

1. ¥R HMIT OB E

pattem A & BOS#FHMBEGE. SAAIALTEROKER L.
BAREECSI L., 246CHABATH -, ThoOHMBICE. &
REEODEB 74 TIAY FABESNF(Fg 48], 2 F. P &E
NDHEEBIATAYFHHEREL2ECHECIIHSTDIOT., & &I
£S5  FTREBRTSEOIATAVIES ODMBIBEESNZN.
Bl S M frfocal density DR EE oAz, ChHonMREE. K
CRELEEEEEFE > TUWEAA(Fg 48 ), EERLOEFHIC
# 5N Bdense attachmentHF DB EPHRBEFTEE IR DL OGN



St, T, —HOMBCRABIBE S (Fig 48 RHE],

2. KEMfzOBHTE

pattern ACHZ SN EXOREMBEBEAARIOTEREOKE
HL. HEABE, BERYKRY —-L. T PIVENTREDOMEN
EEtEATULEA(FG 4), TLVEBLRLEFRERELTLEDD
. MBEECIUMEELIEAREECEEL. MRABCERRO
EEBEYE A LELTHY., MEBCE>TEERLTHFREG Y,
EEBOFEEEDENDEH > (Fig 49 *), BZERMEEGE. XN
O 1 3 p S HEE O intracytoplasmic lumina & IE N 2 HRERNEEZH
L T U 7= (Fig. 50,51), intracytoplasmic lumina A (Z (X5 3 2 ¥ & O i7 &
ER<. AEICEMNSEBAS08rmOIHBOBBEANRDO >N
(Fig. 52), BZEHMEME—RCHRABELEH. 3emELOH
ZEARBRIFAIVEYT. 745 AXAVFBEIUVEVWEERZFE ST
W (Fig. 51), ¢ Z2(cZBEL2220Mlan 1 DOEERTHE
hTWwsH0Ed o= (Fig 51,

\\

s

s

3. IR (tube) O B F

KBS StubelE. AHAICELKEEZELELAEEEREZ2HF 2T
W, EEEOEE(Z03ymA D13 ymT, XK¥A07 umTHEZF
CJEE L T (Fig. 53], AEICHBEATEBL. EEIFAEVTLA
(Wtube T(E. EEBEFBRERLTOEDY, EATRMICEEFLT
2y AE SN (Fig 53 KEN), twbeWI(Z . XEBMHMBEEEK LT
Z$BA. EWCEL. &4 L. % P Tintermediate junction %= & 5L L
TWE, ChAbMBEE. 203ty )7, HENMNEEC T 1
SAV IR EEBRBLCETTHRABEICZ LA D £, —BISE KM
BERdHoN. EEEEDOES LS (X, dense attachment D & 5 (2 #%
RE-EFTELNASE,NDE. . EFCERBERIFIEEERNICCT
URPDVEHERCHEBEEREELRAATHY., EBELTLSH
SEHot. EEEOAGICE. BEMERECEIIHERERN



2o 5t f= (Fig. 85],

wbe DAEALE L. THREIFEAE., BERODOHS>N HMHEF R
(canalized channel) T (& (Fig. 54]. %Eﬁﬁmﬁﬁﬁ%fg?~ R, 28
EpEECROON. ETEFRBHCHEYERERL. BELGHEE
o< 3yt Hor-(Fig 58], EEBOEZTEFELLFH—TE
W TEIogmIcELE, ESHMBORMRCHERNABZEORE
DEREGECHBEBAETHLEN. RENEELLHY. ZEERO
RBLESELIYUEESCHEEHRETEIFEECROONTI(
Fig. 56,57 ), '

4. BRERROLEEER S OB RE

mrEERICE. FENCEEYTZEEEARODONE, EER
ODEZ@Z. 013umhrd182ymT, FHo048ym&BEL T
Fig. 59), WL L > THBEPLIC—BIHRAZFONE, OF
EEREVYTIMBOSE., < HFonNEREGCMEETEHE@T A
BMECS POV EYTHBRECREEL. FHET T AY FAH
Shf, MBAEEICE. EORETSsS miTEZOMBEENFELC
Fig. 59). K —BOMBUERBTCERES I ymEENDHETIERD
0858 22 82 O 48 E & 4 (interdigitation) AN & U (Fig. 61). MEEEZE
BErRLTWLE(Fg 62), XEMBEZEE T, EHEMSRE
Hosa L., BSEANBENFNIKEELTLE, HERKEICESZX
ODHMEENBH SN (Fig. 6063), 55D AKMEBIZE NILF K
EHC. MABEEEAEHFONGALEZ, EEBOAAICE. &
ODHEFREBEABEOTEERTHRBNEY L. HERMAREIIC
HOEEBEHANAREEL TUL I,

5. ¥HIREH OIS OMEOBEEE

SEOBEBEEZETAEOHMBAEERT CHIHGLMERE LR
Ao EET2MBENAESELTLWE, ChAoMBEOMBNIED
REEEZELLRBET. MBERICTFEEDOTI A TAVEIAFTHLT



W=,

BCTOEFHEMBEFOMED /NG

1. BHETERE., EEEERFL. BAGBECHREART « T X
VEEBELTWE, —BERARBRBINALNTZ,

2. METHAEMBLEERMAHE. CHLICHRIAEEICE H.
WEARCEEEEYELAIVEEEE N O, HERMEROD
WA S (2 E £ F T 5 intracytoplasmic lumina AV 53 & 5 17z,

3, EEHBHNICECEEEEZS Dtwed RN ADONT, BE
DELTLEVWEOLASHEEANDINDETTHY., EEALCHS
nNrEHBEE., HEAESEEPHRMABESE > TLE, EERE
03 519 uméETLCEL., £FFICEFEL. R, 2BLERERUR
BiUAr AN, EFROHMAEBICEHMBOMBEETENCEANRD
Shi-, EEEOHBICES OHERMBRAILES L TUL T,

4. BERDETEEDS TE. bFHrAMBEEF ORT MR
CHMBECABEBARSEANEELEAXEMRBCLIIOEEOAK YN
HF oSN, hSHE IS intedigitation AR O b=, BERERKRT D
013/ S 1R mOEREMNEEL TV,

5. HEEERBS TE. MRAXZEP CHEIARENOEETRD
A SEL T,



2 15

1.wﬁﬁ%mﬁmﬁzﬁﬁﬁcautwmﬁ4ﬁﬁewwis
EosEMzaflobBEXRES A LI, BESHVEFY
B2y BEET. SBWNT6%ESEHT LN, BEBULTHD &L
gt 3. LAKBEAT, ELFE5H. AELRIBHATH >, HKE
Mg -BICT. ERGE. METEBEHE. FEHAE. WRBRERE.
XM NGCESSUTRBEO7TBECHESA., SHOBHERN
EFEFNTUL I,

2 LEBEREBSHSAHO S5, BCTAIBH T, 825% % 8 TL
., WFHBLAEECEELTVR, £/, BCTEI0ORFEHALY
059 S 175N ESTREETN, EY12ThHho, HEBHIVO®
BlEARILRAR A FHA256833%). MBS H A 2046 (667 %) .
THE(B)BAB2r ABTH >, BEBHEGE. ELFR2A46. &
LF12E. 2RAMN4BAGY. EBEROA LGN, LERATO
AU —BYULr DY, BESEICOHFICEEL. LEAHT25%.
ARULESHIIATTI00%., £175% &Y. ELETELET
AES. EOECHENALEHE. BLELDCRUOALBHRICHETR
L=

3. BICT(Z. patten A &patten BOEM~ 22 D20#MEHRLVHID
ADHBES LY S>> TULE, pattern AL, HERMEMNRRKICE
5l T T BENT., ChOoMBE. BALERE THach X U
smooth muscle actin i & T &R > 1=, HERMBICE Lo THE
BRI VGEETIARMERAEECHESKE, XBEMHERBE. BE
L& UEWIE G L. MBEESIEERL. S CLEEOAEZES
T2EEEDCo>TCLE, ChoBEODABICEPASRIEGEMET.
MCo WVIHETEMOFRB|UIEETIEEREN#FoNTZ, RKD
EEBEG. HET2MBCIBEEShE, g, HREALT DN
SCEHmoTREL OABMBEARESR, LELE., ZERACKRAOX



ELRTUNE, ChOOAEMBROMBEANCERENRC Vi
EEBREOYWENER SN —MOWMBIIEODEARNOT—H—TH
2 von Willebrand factor D 36BN R o1 =,

pattern B O # & 1% (£ . BERDEEZEOBHS T, BRAROBEICHE
ELEANOMEENERLY B> TR, MEEZARY T2 MER
HEE LTREILHMBCh A, LB YREMARBLRONT,
chooMBEEOXRMBLIAEORELREEERLEZ, BEER
BAICEEEBEMNFEEL. L EEORMCEHEREEANEE LT
AN i

FToMOHBESELT. TRAGEAZETFTOND, CNEERME
G CEE(CReH M. Hactn, smooth muscle actin & UF . desmin n
T E Lo, £, BELISERCECHBRERBY TR
o, EBEG(CEET DM vimentin . s-100 protein il & (5
TH D=,

4 BUFEYHRRCE. PHEFHEBECHREACERTED
S/ SAYFERS. BECHMREEEES > Tz, REME
PUBTRMEBEELCHBIARECES., BEICEVEEE® S
\GEROEEREVEOLEEA > T LA, BERAEMRREE
¥ 1 % E % © D intracytoplasmic lumnaz E L. MREEANIC 7 1 7
LY RAESRE, EBREAICE3~19mEFLIEERELE
EEBE: 5T Atbe D EABEINL, EERCE. BT EHEA
—ThHH. FFTCAHCFEFELTZEOCSEL. BRIERU
BMAASE CTEMABEER2 35 NDETHEARATHY. AMXRLEE
WhEEAE LN tweTlH,. EEBOERI-—BESETH > =,
tube PN D SE A3 (- EEE X B N % E T 5 interdigitaton, P E DT 4 T X
VhreRAEARESN, BHELER:2EEECHEADDI VEERT
Z2ENOPRHoF, BRRAOLETEEFEOES TR, EREzARY T 5H
B, PEODITASAVFEMBEERS > TLE, BCAEMERE
HMBUIANEBET TR, 2COHBEEOEENAONTZ,



F4E F B

1975 4 A H198E 3 A ETHOBERICISHHTROERAEHLER
EFRCBVTREINETESEANFHOTVYOLBERESBORER
mEBALAICL., REMABSYY. CEEBLEORVEFEMRR
Wik ELE, OFAUEOY YO LRBERESEREFNICERL
f- 2 % & L T (& Magnusson(1961) ' © 8 ) 42 5| .  Almejew(1965) 2 O 18 4 A° .
7oONME L LS L /-Smith(1961) S 'S D28 HF A d D D H T, 1966 F
LUBROBRENDEELEAENEFHNRETH D (Table 7)), £, EFHER
EHHCEMIRBLERSEHLIANCRL(TFBHE F. RE
POBE 2 41)' 56, Canfield ($55% A8 1 #1)2°, % 559 Schmidt (K Bk /I
EEZ1H) T HHHINOHT. REMABLEFOBRFTEMA T, 3304
tHITYYOLBEFESERTLAESEE R0, 0 EHRE
£ T. 5ZCOEFRUBYDOLEBESOMREHEICHET 2R
BN, BEIAD. HOHEBHILSRETIERBOEBEIRECLSL
TH., YT B2 EIPELERVVEBOFEENALMICGR Dz,

SBELWTEH, EFBETVROBMEREIC., GEBRHELBER
NDHBEHMRSC., 9VALFASZECLOBEIEB T LBT I TL
%46 105 155 A EANFHEREFBESCRESSFRERERICE
BENhf1266EICE. BUWHOEFRETVEOROLBRENRZD S
nNf-, Chiz. AMEESTCLBERLE SN ERREMNBIDE SO
BEOREE 105 1SS L_FHLTWWE, FRE.V9VOXRHERERE
BF. 25EHDIOVEEEMECLBEETER LI TULEA®?

58 86 118 120  HKPHETHFELELALAMNFOLBERERESTE. L
NETCHEEECAHERE L -HREHEL 1ARDOINEZOHT
HoLTS, MOMBCRELEEFAZSHTL., XEBRBRER L.
HETE. Tanimoto 5N 1 #]'65 . FEMESICHEBEINELTHANS
ZOHcre 18 2 129 187 mh sk, WTHhBRBMETEHME(IC



g LE-EHBEEBEGRABCEREIATLARL, SHIIRL
T Monlux''8 (. HMERHEBE2YYTRELICHIONDIEF T, £
BEOI18%EEDTLEEBRELTEY. XHBEREFORE
NDEEABFEEETEER>TLDEELS>TH =,

LB EXESGE. BM - B O 5 % (pericardial) - O A
(intracardial: myocardial . endocardial) (Z X B & f %44 °2 82, E b T,
LCREXEEBEOASDOINERESB T, LAMELAKICEERS
CRAEL. BUAHO | GEHEFCLARCERCEET S
31 44 45 §5 100 110 111 125 138 181 1688 4 3T S FTIC
B & T 1605 O MmE RS 12 36 S0 T2 8¢ 87 94 95 102 104 114
135 156 178 189 4 0004l OO K B AR /N 4K fESS 78 77 84 85 87 108
121 134 153 pMMEIRTLIN, TOBDEBORSEE DT H
164 T o =4 8 34 67 77 79 96 103 112 140 180 176 188 4}
MIIBREST I AR AEECNZI T, OENBEETHELEZ P LICD
S DL A RET HH® 8 95 105 185 (3 LEERES
DIEEAENLABEICREL, BERENINEBEEEF THO>E, V VIS
S (VT . Magnusson'®8, Almejew? R U R W' DB EEFT L H D &£
LAMESS7%E5E). LAMKIIS%(7H)T,. REB6E%(BOH). &
H194% (12F)TH > EHERTIE. LAMKBO%EH). LM
73%(3@F)T. BH(F878%(36Hl). BHEF122%(58) &Y. @
ED0YV L OBRELEFEEFAEVCERERLE, BEBMICHEL THE.
ErORBERELREIC®? 56 123 138 4/ ImMEARNEBEBEELE
(3 8 85 105 178y B bvhbhTWLWd, VY TIEREDFR25H.
ELZE15BlTC. ELRBEELEBLETFNRFREELEEAN I HlH -
FORTRYGLEIZEEL, 9V TELE. FICLELENFERS
fié&EBZ NI,

BECHEELEYVVOLBERXRESOER (X (Table 7). E b
o 1B (A XDLBEBSERB)O TN EREE AL 2 LA,
by TR, BABUERUBEREBNLBEREF NG & 50
THEY., WOEBYWEELLRA>TWE, FFRTE. LEHEF



LT HEMNBRCREEL. BEVHERERERT —HOERETY Y
o &> B A BE 58 (BICT;bovine intracardiac tumor) & R ¥R 9 5 B O F = %8
SmicLf, 1BlOLEBERERE. BCT2EH T, FEHE. o
EEEGE. TEDANE. #EREE. EXXPRIMNGERUVEE
LEGCREOTEE ICSETCERE, 512, CALDEFBOESE.
BICT 805%. TBGRER 122%C. LU 2BAREOEBENRT% %
wautcC®$5:\$E%’Bbti\mth5%§@E
ERASECROONIEIE. BCTEEHD CEEHREBASZ (A
SRt ElE. E RN BETFSAI(AXOLBERESR)OR
ELELCER>TWLE, . 980T, DEREREBOS
L. HEMEESEIBBECSIVESTEH DN (Tabe 7). TOEE
(k. 85%(11,/130)2 33 108 117 120 139 153 184 (2 HFF . &b
CHBlRD 7 BIAREGRER T2 33 108 117 120 153 KHRF L
B> TlL =,

AXOMEAEBEE. EHBOBYWT. IV vy—vrvz/A=-FIC
S BRETEZoENAONTLND? 12 85, 92 TR, FHORLH
DHEWBENRS WD, BHERBETH oA, 0BBEHDEL
t%#mﬁ%ﬁ3%”'”'”\3&M?NSW%ot“8”°”%
EHRTIZHENT. FFEOEFE A EEOND., HEFHYOFiH
(xF 153524 B & T. %%ﬁﬁWﬁ%EﬁmfﬁU\¢®bﬁﬁ%
EEIESNECLYSCEELRE, 12, FEHERVUFESH
mﬁ4m¢&t#\%%ﬂ§®2§# 3ROEZWTH > &
FERHIFARTH D=,

EHMECTE. DAMLESBH OS5, BHHMNBICT & BE S i,
ChHELEBEXESENDOS5% 280, TVYOLBOBREREER
Sht-, BCTOR4EZEE2 4 HFTOEABEREAMNTRHELLELEZ S,

BEHIOPFE Y- Y059MNH1.75 T, EJ12TH- =, Bl S
‘“@3W®wﬁﬁ%ﬁﬁéﬁﬁt\wﬁﬁ&t@m%&Ltm%
BECHE TV VOLEERERG. NEVCLAE. BRIER



AEEREFCIOFEH- Y7598 T, BRI LENEFE. BEFER
NEEREFRCIOFEHLEYMMI, XKRTERNBEREMTEION
EH-YUI1280THH . CRLONDEAFBRERENMTCOESRBEFI(IC
EET2EALS' STOLBERESOREEGIEL(SVETS
S>7, Monlux''8 (2. LIBREXEBEBOEELEEZI0HEH Y 068 LI
ELTBY., EFROERFR. CHRIZEVEDTH>E, FLEHLOD
LDIBERBEOR4 =R (00017, 5025% (105 Adé =Y 17~250)T
o 1 gk CHEAEBEREEEIATVLWD, TYTOEERGE. TN
FUELK, ErERBCHBRERBEEZONTE, KIRTREAFER
EFCE. YYDERBHNEMFIYNE0000E L BRI EBERAE
ERBREFOVSEE. HOBBLYFEBLCLRENFZVWI LI DD
A, BERIZBCTA2HlEREETA. VYD LEFN8E3%NE LD
2 ELEEHFEITREZLTH -z,

BICT 334 0 S FE L 833N KRILARAF, 167 NEEFIFET.
R FT AR TCHAEENMBTCH L LRBOFEHREFOL ST mER
MEzBEoATHEMADE., EHNEIEF DB A EHLE. FEHN
W24y AT, 2LBEEESFOENEHLYUETTESILL TU T,
T ABRCEALZEICRETDIENEGAAD A, 2EHAN
121%DEATHONEZE. BBEMNFONGTNWI &, LEHES
LDETRDREZTONBBIZCOFAEELEZCEGE. COEBEBOELER
FEzE2zdLtc. XERRZFWRTH o7,

BCTOXREBMUNDOEE(E. ELF636%D. HLFK364% T, 3L
5725%. HRULEH A IFT100%., #17.5%'('*&:&)\ L5 5 O
B TCEELETCRHRLDETABRBGANGI%., HBOLETE/MNALBEGHN
V% ELEDHTWE, SO EMNS, BOTEMALEEE(CHEMMDIE
BIIBREL. BCELEOHLEHRFCLETIARGFGICRET DEA
AEM->=, ErOHBEGELENOINATIZTFERT HH'? 45,
COBMNMIZOHBBIZDENTRVKIITH D, TXTOIEH .
REFORNBBEOVAHAICEETDEVSDELRBO—EOHBECR ST
RETHEREG. BCTER LW THICHEZER G, TEFORLEE



T RENBEMFET. BEBWEZ IS LTLEERHTULBR=,

BICT. EHH 50 EBECE>TTOREHNBRIEL DM -
HEBREYEE >TULEED. BECBEALZHLZTCEERTLE'S
17 21 24 78 78 90 93 131 170 BT E = % KL 4 D pattem A T
. BETFRBErPETCHEBEL, HRREE EosBuUIrERHEOD
Antoni A typel. BREHEOCHREEOE WH D (EAntoni B type (S
FRnENREBEHUL. Mz CEACLE> THBNLEIRANRBEINIAE
C@EHE>ND LMD, CHOESHEBRYNMNEBHNAEANGTHEHEL
BET SN TL IS 23 T3, F BHTHMBEO®EBEICEL>D TE
MO DdABEABAAFOREIE. CholRICESEHY ) A
VHRAFUEBATERFV)RBTER RETLEBHEABRDOONZT &
m o C@kﬁ%ﬂ!ﬂ@h"*ﬁﬁm%%ﬁlﬂﬂtﬁf&‘léi’b M RESSZH
ST T 22 24 78 131 170 g opattern B (F. 2 DR A
THEEHDTUIEATE. BELYnEBEESLL T2, & EICAR
U 2B ABEMBEARONZ LA, MERNEBEELEZHMNT
W78,

LALEGADS. BHBVEBGE. TELLTERAEOHHTEOKLES
BEET, AZan 2B CHRRT I IHBEER L L. BRI oMBOR
REFIAEBICFVAETHLTHY. CAMETFRGREBICH
WTECBSN DR 182 174~ Lz, F/. Antoni B
ype DM BRHEZEOMRBREEICEVEIE. 7LV T Y T — B
NDEB-EH. ANEIHBEIARELTRY., FEFHNCLBOKRES
£ O 4 3 1 & (primitive tissue) 35 (ZFE{L L TV 7=,

HETLAREMBIC G, EEBLEIONDITENE. PSRIER
Mo ErERCROON, a5, BREFIHSREMEED
iz, TEACKFOEXEANLDEONH ., CHOERZHD
WEOFEZ. crOBELIEOTARBICRCREONSEEZRMER
physaliferous cell & 384 L Tl =40 81 150 B MR (&, MERK
mMENEELUAIC. BCcoFABETCEEEIARY 150 REMARIL



HWict, EEOCEARMBOBEHMERIATL S, F. DB
THEMBEREVBOEMO T OERREESHRE A, 20O
ﬂ%t&éﬂ%%ﬁ@i%%ﬁ@%%ﬁmmcwmmwmm&m
hbhTWd, &5z, BEEESERNICE. sREZzRITXAEERLE
BEL., TOEEBRUBECLIMBAEBIOEANE Oz, TN
SHEEICE. Ry P ROBEBEINESN., T HICHEERL. LEXOD
MEs:EDEEERAL. MXEXEFBTIT2I0LERADEENLNE
BEih, CThHhOoOEECROWTERABECETRUNIEEST I EERER
AHONE, ChoEFSHBEEOOEERAEEZZOoON., TDKS
BEXELE2O0EFBREAFHB COLETETFEOR AN D EM
82 b +rTROEANBELIFRCTHEIATLS B IS0

COESICBCTIZERFAICEMBE S HMRBEONRERAANR
S, FANERVERBRICHFONIBEHROMEBERKELERT
EXEFE CAONDIOEHERICE. BELLEEEMAEELTWLD
Ct. BALEERONLEERABELRLBLILET. 1 20EBEBAICH
E5NDEVIRTEG DTV,

e, ZTEBEEEINEENILGL. BHORBEHT. 2EE T
HZAEBNRBOONBVIENLEYENIIGREERFELEZA o0
=,

—BAEBIRZFTTCHEINEZERSOERRT T o DL
MEBALMNCT RO, RREABLEENFEZRAVT27H OBICT =
BT LE, BCTOERSPOERHAELFOTBEZERIZCTDIZH.
EHRETCEF. " WYOERHRBEBESZH ALY YORBEBES
FRAVTHRERVEEREBEERE LE, Y VHEBCSLT., F&
M ORH O EIMEEFE. R Oactin, smooth muscle actin | desmin |
vimentin . s-100 protein . von Willebrand factor, type IV collagen( 2L T Co
VEBT)IRNT DMMETH >7=, s-100 protein T, EF B 9 X ERIER
MHA SN, s-100 protein (. HREBHEEEZEB N1 DLELTHES
nred. BEGF. REMEB. EHERGTEELATHERICFET 22



SHABELAICEATLSE? 89 183, S IYDLBEHSNT. FO
Spongiosa@Faﬁ%%ﬁﬁ@“&(fﬁ%ﬁiﬁ@ﬁ%%&iﬁ@ﬁ%ﬁﬁ%’&&_7@:’37’:0
CoOrEH. CHOMBOBBEETRELBRICEETIRBEEER
s o&ER IS, aFEHBELENTFEEEHACAVCLORELE O LIE
Z2Ihi,

AEMEBLENTEE. RBEEEFTOZHCHSLT. BCHED
FENTLBIT 92 116 143 By pEEHERCHTIERETR
HHEORBHEREFOBRBEE—RLE'T', TEHREBO S B,
aEmg (B H S T R MIES T, actin, smooth muscle actin |
desmin A2 Bl THERBLAEAN, vimentn (. FEHEELRAECRETD
>, EHRESE T, d%min@%%ﬁﬁﬁ%?&'é’%?ﬁ‘i(-%ﬁ(:Lb‘ﬁ
Imax NP, W(Cvimentn A I L =, Fukuda*’ (k. FiBE RIE T I&.
desmnBe M 2H D EH/E L., Tsutsumi' "' S5O EEEH - LIz, C
D ENSTEBHREEICH LTI, desmin & vimentin D By K8 (X . B
EOEMHEHDIVEHLEOERELLRZAEENS >, CDKD
HEEBGEEBCORRBIASAVIOBHELEETHRIZS L TH
WM Cdesmn AR LR A DRI &N D, desmin(E. FIEF
WMELELTLEYRBPAIVEDELEHRBICERIDIENDES XD
nrfz,

LEOEEAS, EFERABLCYVOERBICEVWTE., HHEHXD
20 E A~ O O IE (Z #1 actin & Uf smooth muscle actin 1 & (& & 3
C. desmnDEBRE. TEHORBREOEBEICLD EEX SN,

s-100 protein (. MERHEB X HI2VEEH. KBEHABL DS D
EBORNELOEEOZSHICEBLTAWVNS I &AH 188 18 184 e
F T BIEBEEE O S 5 4 (C stromal cell tumors @ §2 BT (2 & L T
actin & (fs-100 protein DX B O FE OB EHH TL B '35, LAHL.
BT HEREEESII LV ERBABORKICERL THLOAIZH
NEDD. BESAERUEBEHMEE S (25100 protein A E L 7=
CehS. BEMHEEMES(CH (T %s-100 protein 0 3 R O FFHE (S D W

FEBEEETDEB R,



LT, PTRASFESPRERERACOEER SRR T 2E
EODW R OLD. G NREEZALARNOBR. CONE
ERl. BEDEORBELT. AV THB-ENBES AL,
B BN TELMERES. TAGET. FRCEEEARD S
n EEBUAEORBESOZN - EALERILEOEB R,

LEDES CERBEBER ST I2EBNEORRZERLLL
. BICT 27Hl 2 & EHBLIEHIIHBLEEIA,. BCTOE/ T O
1> TH DRI (-, actin., smooth muscle actin D E IV A & o 1.
BHTEBEIEESHFOEKBERALTLWS EEZoNTZ, LML, &
REVWLEDIELAEAEEGHBCRERRT Z2LIZZ oNfzdesmin D FE
EARLC, vimenin DEBEAA SN END . HEBHEREFERLSG
ML LT ERDER, dHPLVERBAZTLEOMBTCERELALEED
nfr-, HBEENS., RREFINOBLHALBUTCEHRRY — H —
NDEBELNB, HPETEHINEC., EBHERC—FoFAE DR L E
T, R —HA—OEBEIAFUA., BEAZFONGEMND>EZI L
Mo, EEHAERNCEALBRIELEOMBARELTLEIEEZXLN
., 2. hEEEB Yo HEFHERIEEORRERE
R L. RBEFRRELCEVTHEBTPNDY. 2O00-ERTFICTHO
nN3BHEFHEBE. B-BRoMRLEEIoN:, BEEHEEAT.
—. T RCOGERT—HD—IPBEHELR>LEERHFRE. CLoH
MEHMBATEH~OSLERTFLBELBEREINLEZ, ©H. Wit
BB (C . s100 poten DE|RMAB OO LA, TORBKIE. FF
OHMBEMREBG EYFHL LI(C. s100 protein (L FH RS, BE=ZB DD
TR EECERBBTBHIEMNS, BCTIZH LT (&E. s-100 protein O
RIBEF. BEHAEHAIOVEHBAOHLOHFERIRBLEEEMS
nhor=,

Co WiF. lamnin& EHIZCEEBOETERS TH D', KEMAE.
KBEMBEAEYLRTERRUNETEHEBIOEEOFAOCEERERD.
MCo Wikl k > THBIZIEDEEALILEICELE2T. ITNDE



HEOHZLEOT. RIMICLEEELLTORGEEEZEZTLDEOD
CEzf-., 1. Co VORHE T, TETREFMRAEG. WEKED D
WEHMBEEBEBI 2RI 2 ABEMBENEEEDZS>OEREERN® Y
3 ABEBOMBECAENDCO VAERLAEZZIETHD. £
PEBHEBICHVTC VOERERFLAZST'P?CHLTD.
Co VoMBARERRoREREAL, L. SARFLETY ORE
HEBEEECRLTE., COLSSRLERELL, BCTOFEY -7 —
—HhdbEnEEZONE, EBEHEROLVTHOXREMERICS.
actin R ENHFT—H—DEREAL. BICOETAROIY—-H—-T
% Zvon Willebrand factor AR T2 2 &pr o, MEARBERD D L&
AEMBE LTODEERTHRBESZS I o,

BEENCROOM-HEEERYE. TLY 7V EBEOEER
=T H. ML s-100 protein I E THME LR Y., HWEMNICIREE=ZS
DL E 8 > F D spongiosa [ZH L L T UL\ 7=,

REREBEEFTIEICE-2T, EFEBEoREFTTFRULDOL
SHBOBRENELOAICK Z, XBBEECHELNT. THoDLEH
MEOEEICBETILENH O,

BICT 11l BMEEHICRIFLEELEIS, $HH#HEARGE. B H
CHEAEEBES L. MAEACocal density DA SN NT 4
AV IFEZSATHY., —BZRIABERDONT-, /=, HHEFRHM
Blttue RO 2B TE. EEBICHE>TEILTLE, O
SOFBEhERRMBICELULTLES,

E2ob bPnEARMEBOBANEYUE. TEBZEZHE L. RAR.
Weibel-Palade body . P E O FHEE 74 T A+, HBEHESFRE.
HMBETFOMBERSIIDBUOEOFEEELESIATWLBE 115, Fi.
abutting . overlapping % interdigitation T > T150 A DA 3 WHE = It
LTHEF LTS EEhnT LS, LAL. #T@E. BEHL
Weibel-Palade body (T B E & LW bvbh TWL3'58, LEMBAELEF
Bz, patten A. BoH#ohrEXBEHMRE. EARELEXONTE
A, MEBECESAE-ABMEBICE. MBEABEINEEL. T2

AN



HEEBEECBUEELPEBEEIN., KMANRBEHFONLGELA> I EMN L.
EMEAREEZIONE, LAL, tubez D<K 2 ABMBEE. 2=
D745 AYFPEFONEARICELTIGLEOORNEBZE L.
MEREEEBE LA T %2 < Dinterdigitation P BB R EEKE £ 1 -
TWW, €512, TEHMBIAEEBCEITZIBD»HDIVEARD
EEanhl-B, EEBELOEFRICH SN S & & LD dense attach-
ment OB E'S? 'S5 EHEBPH oM, wbeEHH T AHAEMBEMLE
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Table 2. Number of slaughtered cattle, collected tumors and

bovine intracardiac tumor recorded in Osaka and Kanagawa.

year Oszka City Kanagawa Prefecture
Slaughtered cattle Collected Slaughtered cattle Collected
dairy beef calf tumors BICT |dairy beef calf tumors BICT

1975 53,710 16,536 908 1 1 7,996 1,636 3,742 8

1976 42,051 16,017 614 3 1 7,718 1,419 3,536 14

1977 42,213 19,518 600 2 9,500 2,146 2,996 15 1
1978 46,146 19,266 466 l 9,568 2,282 1,837 19

1979 49,874 15,454 148 3 9,581 2,084 1,437 9

1980 50,044 15,758 105 4 9,761 1,727 1,473 10

1981 51,426 16,339 99 8 | 10,477 1,944 1,359 8 1
1985 46,995 16,074 139 2 9,980 2,201 1,234 7

1983 40,459 19,160 169 6 10,841 3,107 1,261 6

1984 26,195 22,215 79 12 3 10,525 3,892 1,054 ) 1
1985 26,006 25,638 59 16 1 5,563 8,135 842 10

1986 25,662 24,593 42 4 5,617 6,890 486 6 1
1987 25,910 22,330 12 13 5,472 7,095 313 5

1988 25,605 23,155 9 13 4,781 7,140 293 12

1989 24,329 24,542 13 4 4,603 5,657 230 14 1
1990 23,265 27,287 26 8 1 4,599 4,353 187 6

1991 22,629 31,187 5 20 3 4,666 3,683 228 10

1992 19,634 37,384 9 13 1 4,118 4,140 262 8

Total 682,153 392,463 3,502 133 12 |135,366 69,531 22,770 173 5

BICT:bovine iintracardiac tumor



Table 3. Number of slaughtered cattle
and bovine intracardiac tumor recorded
in Gunma and Tochigi.

year | Gunma Prefecture | Tochigi Prefecture

cattlex calf cattlex calf

1982 | 22,065 4,787 16,218 2,028
1983 | 23,8623 é 5,140 | 16,276 % 2,080
1984 | 25,740 g 4,895 | 16,553 i 2,410
1985 | 28,520 § 4,382 | 16,826 % 1,920

1986 | 30,976 0 3,788 | 18,445 1,019

1987 | 30,907 3,002 | 19,671 é 894
1988 | 28,553 % 2,310 | 20,125 % 794
1989 | 26,514 ; 1,771 18,235? 694
1990 | 26,977 % 1,654 | 17,519 % 572
1991 | 29,632 S 1,488 | 18,640 % 399
1992 | 3710 1,08 18,619 359

Total | 305,217 i 34,253 | 197,127 { 13,162

BICT! 2 0 3 0

BICT!; Total number of BICT collected during
1982-1992. *; Number of dairy and beef cattle
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Fig.1 Distribution of BICT in the heart (1).
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Fig.2 Distribution of BICT in the heart (2).
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Legend to figures and photographs.
Fig. 1 Distribution of bovine intracardiac tumor in the heart(1).
Fig. 2 Distribution of bovine intracardiac tumor in the heart(2).

Fig. 3 Case No. 30(2-year-old, heifer). Left ventricle. Single tumor
mass (arrow) at the top of subauricular papillary muscle. (Solitary;
type B, 2.5x2.4x1.4 cm).

Fig. 4 Case No.43(3-year-old, steer). Right ventricle. Tumor mass
located from minor papillary muscle to angular cuspis of tricuspid
valve. (Solitary; type C, 7x6x4 cm).

Fig. 5 Case No. 6(2-year-old, steer). Left ventricle. Egg-sized
tumor mass involving subatrial papillary muscle (Solitary; type B).

Fig. 6 Case No. 20(Age unknown, castrated male). Left ventricle.
Tumor mass at the top of subauricular papillary muscle. (Solitary;
type B, 1.5x1.5x1 cm).

Fig. 7 Case No. 6. Cut surface of tumor shown in Fig. 6.

Fig. 8 Case No. 21(3-year-old, female). Left ventricle. Five masses
involving papillary muscles and chordae tendineae. (Multiple
tumor masses; type B).

Fig. 9 Case No. 5(2-year-old, steer). Left ventricle. Tumor masses
in subatrial papillary muscle and on septal cuspis of mitral
valve(arrow). (Multiple tumor masses; type B and A, 9.8x7.8x1.9
cm. 3.6x73.5x1.9 cm).

Fig. 10 Case No. 22(28-month-old, steer). Right ventricle. Pigeon-
egg sized tumor mass on septal cuspis of tricuspid valve.(Solitary;

type A).

Fig. 11 Case No. 1 (3-year-old, steer). Left ventricle. Tumor mass
in subatrial papillary muscle(arrow) and tumor mass involving
septal cuspis of mitral valve and aortic valve. (Multiple tumor
masses; type Band A ).

Fig. 12 Case No. 22. Two main components of bovine intracardiac
tumor. Left; proliferation of spindle cells (Pattern A). Right;
cavernous hemangiomatous area (Pattern B). H&E stain. x349,



Fig. 13 Case No. 22. High magnification of Pattern A. Spindle cells
forming fascicles with some large cells. H&E stain. x350.

Fig. 14 Case No. 21. Palisading of spindle cells. H&E stain. x350.

Fig. 15 Case No. 5. The cytoplasm of spindle cells is positive for
actin. x700.

Fig. 16 Case No. 5. The cytoplasm of spindle cells is stained
positively for smooth muscle actin, while the cytoplasm of large
cells is stained negatively. x350.

Fig. 17 Case No. 5. Palisading spindle cells are stained positively
for smooth muscle actin. x700.

Fig. 18 Case No. 5. Large cells extending cytoplasmic processes
and connecting with each other to form cellular network. Slit-like
lumens are present between cells(arrow heads). H&E stain. x350.

Fig. 19 Case No. 5. Dilated slit-like lumens in cellular network.
H&E stain. x350.

Fig. 20 Case No. 5. Thick basement membrane is stained
positively for type IV collagen. x350.

Fig. 21 Case No. 5. Lumens including red blood cells. H&E stain.
x350.

Fig. 22 Case No. 5. Cellular network. PAS stain. x350.

Fig. 23 Case No. 5. Irregularly thickened basement membrane and
cytoplasm of large cells are stained positively for type IV collagen.
x700. '

Fig. 24 Case No. 5. Large cells with cytoplasmic vacuoles. One of
them includes red blood cells in cytoplasmic vacuoles(right). Left:
Adjacent two large cells have a slit between them(arrow head).
H&E stain. x494.

Fig. 25 Case No. 5. Large cell with abundant cytoplasm has an
eosinophilic basement membrane- like structure(arrow head).
H&E stain. x700.

Fig. 26 Case No. 20. Large cell with a thick basement membrane-
like structure. PAS stain. x700.



Fig. 27 Case No. 9. Two large cells have vacuoles including many
red blood cells. H&E stain. x700.

Fig. 28 Case No. 5. Thin linear positive reaction(arrow head) for
type IV collagen is present, suggesting the basement membrane
around the large cell. x700. '

Fig. 29 Case No. 5. Cytoplasm of pleomorphic large cell is positive
for type IV collagen. x700.

Fig. 30 Case No. 43. Granular positive reactions for von Wille-
brand factor are present in the cytoplasm of large cells.(arrow
heads). X700.

Fig. 31 Case No. 5. Cytoplasm of physaliferous cell is positive for
von Willebrand factor. x700.

Fig. 32 Case No. 22. Numerous blood vessels mimicking
cavernous hemangioma(pattern B). Arrow head indicates a plump
endothelial cell. H&E stain. x175.

Fig. 33 Case No. 16. High magnification of pattern B. Arrow head
indicates a plump endothelial cell. H&E stain. x350.

Fig. 34 Case No. 13. Cytoplasm of flattened cells lining the lumen
of pattern B is granular positive for von Willebrand factor. x350.

Fig. 35 Case No. 7. Spindle cells between vascular lumen in
pattern B are positive for actin. x350.

Fig. 36 Case No. 9. Cavernous spaces of pattern B. Basement
membrane of vascular lumens shows clearly positive reaction to
type IV collagen. x350.

Fig. 37 Case No. 5. Cavernous spaces of pattern B. Cytoplasm of
plump endothelial cells and basement membrane are positive for
type IV collagen. x350.

Fig. 38 Case No. 5. Cluster of pleomorphic large cells in pattern A.
H&E stain. x700.

Fig. 39 Case No. 17. Small tumor cells scattering in abundant
myxoid matrix have somewhat similar appearance to those in
Schwannoma Antoni B type or spongiosa of valve. H&E stain. x350.



Fig. 40 Case No. 11. Acellular material stained with alcian blue.
Alcian blue stain. x350.

Fig. 41 Case No. 9. Stained for anti-vimentin antibody. Cytoplasm
of both spindle cells and large cells are diffusely positive for
vimentin. x350.

Fig. 42 Case No. 11. Cytoplasm and nucleus of spindle cells are
positive for s-100 protein. x175.

Fig. 43 Case No. 43. Cross section of smooth muscle
bundles(arrows). H&E stain. x350.

Fig. 44 Case No. 9. Low cellular area containing abundant collagen
fiber, resembling to the fibrous triangle of heart. H&E stain. x350.

Fig. 45 Case No. 18. Smooth muscle bundles are stained strongly
positive for actin. x350.

Fig. 46 Case No. 7. Smooth muscle bundles are stained strongly
positive for smooth muscle actin. x350.

Fig. 47 Case No. 11. Smooth muscle bundles are stained
moderately positive for desmin. x350.

Fig. 48 Case No. 22. Spindle cells are rich in intermediate
filament. Arrow heads indicate pinocytic vesicles and asterisk*
basement membrane substance. Inset: Higher magnification of
pinocytic vesicles. Bar = 2 pm.

Fig. 49 Case No. 23. The large cells scattering in myxoid area
have pleomorphic nucleus, a large number of organelles and
massive basement membrane-like substance (*) at the periphery.
Bar = 3 pm.

Fig. 50 Case No. 20. Physaliferous cells have thick basement
membrane (¥). Bar = 3 um.

Fig. 51 Case No. 20. Basement membrane encloses two
physaliferous cells. Bar =5 pm.

Fig. 52 Case No. 20. High magnification of Fig. 52. Physaliferous
cell contains many mitochondria and intermediate filament.
Cytoplasmic lumina have some microvilli. Bar =2 pm.



Fig. 53 Case No. 39. Tube composed of large cells. Surrounding
basement membrane varying from 0.3 to 1.9 um. Arrows indicate
broken or thinned basement membrane. Spindle cells are
adhering along the basement membrane of tubes. Bar = 4 um.

Fig. 54 Case No. 39. Canalized vascular channels. Severe collapse
of basement membrane is present. Arrows indicate disappearance
of basement membrane. R = red blood cell. Bar = 4 um.

Fig. 55 Case No. 39. High magnification of Fig. 54. Large cells
insert cytoplasmic process into the basement membrane (arrow
heads). Interdigitations are present between cells. Bar = 2 pm.

Fig. 56 Case No. 39. High magnification of Fig. 55. Large cells
insert cytoplasmic process into the basement membrane (arrow
heads). Intergiditation and junctional complexes are present
(arrow). Bar = 2 pm.

Fig. 57 Case No. 39. Tube forming neoplastic cells has
intermediate filaments and pinocytic vesicles (arrow P). The
cytoplasmic processes completely pass through basement
membrane (arrow head). Bar = 2 um.

Fig. 58 Case No. 39. Polyptychial and massive basement
membrane. Bar = 2 um.

Fig. 59 Case No. 40. Cavernous spaces of pattern B. Flattened
lining cells have some microvilli (arrow head). Bar = 2 ym.

Fig. 60 Case No. 40. Pulmp large cells have numerous microvilli
and organelles. Bar = 2 um.

Fig. 61 Case No. 40. Interdigitaiting marginal fold-like structures.
Bar = 2 um.

Fig. 62 Case No. 40. Interdigitaition and junctional complexes are
present between flattened cells. Bar = 2 pm.

Fig. 63 Case No. 40. High magnification of microvilli on apical
margin of pulmp cell in pattern B. Bar = 2 pm.



Pathological study on bovine primary cardiac tumors.
---A propasal of new clasification :
“Bovine Cardiac Angiomyoma”---

Yumi Une.

Department of Veterinary Pathology,
School of Veterinary Medicine, Azabu University.
1-17-71 Fuchinobe, Sagamihara, Kanagawa 229, Japan.

Spontaneous primary cardiac tumors are uncommon in animals and
man. They are rare in bovine species. Because of this low incidence, most
documents on bovine cardiac tumors are case reports and brief
descriptions of incidental findings. There has been no report dealing with
bovine cardiac tumors by light and electron microscopy and
immunohistochemistry. In Japan, veterinarians working as meat
inspectors occasionally have encountered such cases. Several different
diagnoses were made for these tumors because of the complicated
morphlogy. Most of them seemed to belong to one group that was
tentatively named “bovine intracardiac tumor” (BICT).

The purpose of this study is to describe the profile, light and electron
microscopic findings and immunohistochemical features of bovine
primary cardiac tumors and to clarify the controversial origin of BICT.

Forty- one neoplasms in the bovine heart were collected and supplied
by meat inspectors during the last18 years. Among these, 38 neoplasms
were located in the intracardiac portion including endocardium and
myocardium; 3 in the pericardial portion; 25 in the left ventricle(1l
pericardial, 1 intramural and 1 endocardial), 13 in the right ventricle(13
endocardial), 1 in left autial auricle(endocardial) and 1 in right

atrium(pericardial). These 41 cases included 7 types of tumors; 33 BICT, 3



leiomyosarcoma, 1 leiomyoma, 1 vascular leiomyoma, 1 neurofibroma, 1
malignant mesothelioma and 1 malignant chemodectoma.

BICT comprised 80.5% of bovine cardiac tumors in this series,
suggesting the commonest primary cardiac tumor in cattle. The occur-
rence rate of BICT was between 0.59 and 1.75 per 100,000 slaughtered
cattle. The average was 1.22 per 100,000 slaughtered cattle among 4
meat inspection fascilities. Twenty-five cases (83.3%) out of 33 occurred
in Holstein-Friesian cattle and 5 cases in Japanese Black. Twenty cases
(66.7%) out of 33 were seen in castrated male and 10 cases in female. Age
of affected animals varied from 18 to 84 month-old and the average was
33.2 month-old. Twenty-nine cases (87.9%) were solitary and 21 cases
were (63.6%) located in the left ventricle, involving papillary muscles and
valves. None involved both ventricles. Size of BICT ranged from a rice
grain to a large spherical mass measuring about 10 cm in diameter, while
no metastasis was seen.

Light microscopy revealed two different patterns of tissues in BICT:
1) spindle cell proliferation forming the cellular fascicles with some
palisading areas (pattern A) and 2) numerous blood vessels or spaces
lined with flattened cells resembling to cavernous hemangioma (pattern
B). Large cells were seen in both patterns of areas. Pleomorphic large cells
having eosinophlic cytoplasm surrounded by basement membrane (BM)-
like substance were scattered and/or clustered in pattern A areas.
Extended cytoplasmic processes of large cells were in contact with each
other, forming tubes with slit-like and/or conspicuous lumen. Such tubes
showed bifurcation and anastomosis to form cellular networks, gradually
developing into canalized vascular channels [so-called multi-cellular
angiogenesis]. Large cells [physaliferous cells] frequently had single or
multiple vacuolar spaces including red blood cells compared to single cell

angiogenesis. Many blood spaces were lined by flattened endothelial cells



and sometimes plump endothelial cells which had large, bizarre and
hyperchromatic nuclei. Smooth muscle bundles and myxomatous areas
were present in the tumor tissue.

Immunohistochemistry revealed that the majority of spindle cells
and the major component of pattern A areas were positive for actin and
smooth muscle actin, but negative for desmin. Smooth muscle bundles
were stained for all muscular markers employed in the present study. All
components of tumor tissue located apart from the apparent smooth
muscle bundles were stained positively for vimentin. Cytoplasms of large
cells in both pattern A and B areas were sometimes stained positively for
von Willebrand factor. Some flattened lining cells of blood spaces were
also positive for von Willebrand factor. BM-like structures around large
cells, cellular tubes and vasculer spaces in pattern B were positive for
type IV collagen. Type IV collagen stained diffusely in the cytoplasm of
large cells were sparsely distributed in both patterns.

Ultrastructural studies using formalin-fixed materials proved some
important features of this tumor. Predominating spindle cells had oval to
irregular-shaped nucleus, various amounts of intermediate filaments and
BM. Large cells in myxomatous area had a number of organelles, massive
BM-like substance at the periphery and microvilli on the free mérgin.
Cells forming tubes often exhibited pinocytic vesicles and interdigitation
to form junctional complexes. Physaliferous cells had intracytoplasmic
lumens with a few microvilli, intermediate filaments and BM. Tubes lined
with large cells were surrounded by BM varying in thickness between 0.3
to 1.9 pm. BM ran along the tubes, but often suddenly became thinning or
ruptured due to the insertion of cytoplasmic processes of large cells.
Degradation of BM was scattered in the canalized vascular channels in
which lining cells showed polyptychial or massive arrangement. Flattened

lining cells had a few microvilli, marginal fold- like structure and



interdigitation in pattern B area. Plump lining cells had numerous
microvilli and organelles.

These findings suggest that the spindle cells as major component of

BICT are immature mesenchymal cells having a capability to differentiate
toward smooth muscle cells and large cells are endothelial cells having
capabilities to form vascular canals by single cell and multicellular
angiogenesis. Therefore, BICT will be included in the category of
angiomyoma. However, there were some differences between BICT and
angiomyoma in man. Spindle cells and large cells that were two important
components in BICT retained the abilities to differentiate toward smooth
muscle and vascular endothelium with varying degree.
Large cells formed capillary vessels. There are no reports on tumors
having a morphology similar to those of BICT in man and animals except
for bovines. In addition, BICT was observed only in the heart. The author
proposed a new classification “bovine cardiac angiomyoma (BCAM)” to
BICT.

BCAM mimicked the angiogenesis in the wound healing rather than
that in the angiogenic tumors. Low cellularity area resembled the
primitive tissue and cells seen in fibrous triangle and spongiosa of valve.
Smooth muscular bundles seen in the tumor tissue might be the cluster of
differentiated spindle cells. From histological heterogeneity, sites of origin
and age factors described above, the author concluded that BCAM had a
hamartomatous nature originated from pluripotential mesenchymal cells
having capabilities to differentiate smooth muscles and to form vascular
structures in the subendocardium or embryonic tissue as endocardial
cushion. Abundant type IV collagen was present in the cytoplasm of large
cells. This new finding will be an important tumor marker for diagnosing

BCAM.



