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Ui (FERRE M) VoNIE, U SAlE) [94) 1, ROWFRIEE O —
DTH AN, MR WEENEHIE SIS ISR TwR Y [8, 45, 94],
KaD) v8[E Ry F 20 V8E) 1, BEOMEFMEIZEL > T h
LB (multicentric) , JIBREY (thymic), /L2 (alimentary), &% (cutaneous)
BLOMAEE (solitary) 1273 ENTH Y [45,94, 107], KDY v 8ETIE,
Kifm % L 08, —BE RS LD, MomEIIROCHE SR TVS [8,
45,107]c L2 L, WiEICR T, KOMHALERE ) VoL B LD 2561754
R THed 7z (2, 27, 36, 37, 42, 52, 80, 96 - 101, 133, 148 - 150] . 22 4 1980
FEDD 1994 FELTO ISERIC, BHED 2 PFTTITo - AABERE TRE
SNZ26IDIED ) Y NEFIZ, BEGEET 1262 RV L7,

) Y NEDOKERST I B Mlnd Bk THIA S 5ET DT (134, 157], &
DY YREDKRETIE, ENZFNOMILRTN R RE PR % 5o 7 o gy
Lr R 5 ENL [58,155]0 F2RETIE, MR RITR/35 7 4
YOIRCAERATRE 2L e b Y 2 oSBRBUADS, K4 L HIRE R TV B [51, 58, 119,
155]0 —75, ROV ¥ SBRICKIGT B HRIE, KEBSHS T ML BEHUE % 2024
TEHLDOTHY), LrdRRBTI8HE ciéﬁf%W%%Z%tTé (1, 44, 68-71],
DD, KD ¥ NEORBEFFFHMATIZ T Ic &R TV,

€ ZT, KX TlE, Kol //\J}i@ﬁiﬁ%ﬂﬁ##ﬁi I ICRES
N TV WEGMORIFERHFE-MEHES PICT 572012, H1HTIE, [HL<
VB - NT T 4 YEIR & LA O L SERIC KR T B Pk |,
H2ETIE, I TOMEREEZ MR [EOEBY »/E O, B
TR, REMBILEN B L OBMIERESIME] 2FER L. b
DIRFR, FEDHE L2058 (55 158 [141 - 144], 45 2 6 [88, 137 - 140, 143,
144] 12FDWTITo 72,



FI18 KILTUETE - X574 P& LEBBZHD
)N BICRIST 2 kD

1. #

]l

AR MR D) 738k subset # [FET A 2 &1k, FEOIEH B L UTEM 2
RIZDUC DRI, 1)V RERIETEM IR BOBW O DICEETH 5, HIZKEIL,
E bOLIME, BB L ORENESR, B CICESHBGIELR SO EFIVE)
e LTRCHEDNTNE 2012, MREZEDILED S b RELE DRI A,
ELEhTWwd [68],

B oo — ik e o 2R L MBI, ThoOfRFERE LT
KOEEETEHZLDD—2TH 5B, KDY »BRDSEHUE  (cluster of
differentiation, CD) % #2#k 3 5 H 7 0 — U MR EOMER ST W 555 [26,
68,69, 71], T SILME, FrEMILFERD 5 WIZHKOBEET R 12 LA
AR

= bTE, 735 74 YYRICIGHETTEE R 7 SEREUEAAMER X 1, )
YEOBW e IR IER SR TWS (12,58, 119], &+ O CD18 Hifk
(leukocyte function-associated antigen 1, LFA-1, clone MHM23), #i CD35 ¥k (C3b
receptor, clone ToS) 3 & UHT human leukocyte antigen (HLA-DR) ¥ifk (clone
CR3/43) &, MIFLFHER E LKD) VS BRICKIET 5 2 L HEX ATV
[1,44,70], LA L, FEHEOMAFETIZ, RV~ VEE - /S5 7 1 VK
EL7ZIRMREF D) 2 8BRS T 2 HUKIZMRE SR Tn ey,

RV VEEIZIEERESRIFCTH 5728, REMARILFERETIE, HUE
DIHZER masking D72DIZTHE DD L FERDVELNR W 2B 5 [124], Bk
MHITON TG Y YT GEEEFRIZL B85 7 4 Y OB O b, —i
DPURBIEI IR 5D RASH B A5, V) v 8ERPUE % & $ ok E8 5 OHUE 2 13%)
B2 [124],

wit, BiXT 74 O % &R (54, 124,132, 151], R3E [10], &&iEw (10,
54,123, 145,151] 5\ 3MBOWE (7] # CREHICAN, BFL > ¥ [124]
TR (54, 151] 7% 02X o TMBAMLET 58 L WHIEBRIEES R 4 & £E &
Nice TNHEDHEIZL T, HEF Z2LELTHHKOE A, /857
4 YYORICHDISHTTRETH B Z EAFER EN T3 [10],

INODWRMRZEE AT, KWXOE1HTIX, & bHBEVIIKED) ~
INERIZRIS T BHUERORN, Kv=1) VEE - 289 7 4 PR & LEBEARD o
) Y SERICBIFICUS T AHUEN B B0 ED B, Biss 74 YPB34
O DHEBIFLI L 2 M ASbE THRERBEZITV, BE L. T/, Th
S OFURN f o 2 PURBRIF U IO W THHRET L7,

b



2. ¥

6 P HEDOWHIK, SEMS ) v k% &4 EE AR Z BRI, TR 20%+
PERE RNV <) Y (XA KAV L 20N : FIGMESE T, KR) AR, =
mC 48 BRMREE e L7z (143, 144] BEEMEHE, /85 7 4 VA%, 2~4um
WCED L7, YR, MBEOEEREDZDIZ, 40CTOEHETYW - ) HE
S, FIHERSIE D728 12, aminopropyl triethoxysilane (F751 54 F A 7, E#)
CBIGLICATA FA TR [55,74] 1ZFXESETHS, 37CORINLEHA T —H
Wl 72 [5, 103, 155],

3. A&
(1) Hufk

AR B HEHOPUK (Table 1) IZDOWTHET L7z FOW, B MDY »ISERIC
RG-S BH0kI3 25 585, KD v /SBRICKIGT 25K 8 lHTH o 77,

(2) PusBRiELEr

TER L7 U0 2 ol 2 PUS BRI 2 2T 572012, 11 FEOHUR
BOSLEE (6 HEOREBREHo/o~ 4 7 0y = — 7THALER, 2 EOT KIS
HE o 728G P TOMBEB L O3 HED Y > /37 DREER % - 72 B
RLA) T L7z WEINROFEIE, REFGICHERALLE B UKD
) 2 SERICUD Y B B D RGP BRE) - o JUGHE & 3 & L7z,

(a) ¥4 707 x—7HALH

B (250ml) %K) SO L VENy b (Dako, BER) AR, BFL >
¥ (H2500 microwave processor, Energy Beam Science, USA) O [al#& 10> LB 43+
CEBE, BESE, 2O%, BT 74 Y YR EREL, 3HMX3EA 2
Bz —7H0E (600W) L7z [124, 156], 1 B OMEHEI, #HIELKkD %
fiifa L7co ¥4 707 = = 7GR, JoKkb TNy FTE 10 5HGHL, 20
7 b Y] Fr % phosphate-buffered saline solution (PBSS, pH 7.4) T¥E¥ L7, B
E LT 4% ATV I =9 Aok [132], 0.1M 7 = BE#RE# (pH 6.0)

[10, 54, 123, 124, 145, 151], 0.05M 'V o > ¥aFe#B i (pH 3.5) [145], 0.1M
M AR (pH 8.0) [123], 6M R#FEKEH [10] B XU 5% FRERES
KB (54,123, 151) 26 L7,



(b) Zhigshuep

BEE (250ml) 2R 7O L YNy b (Dako, HHR) IZ AN, fEIEAM
(Thermominder EX, Tatec, #E) HIT 95T E TR L7z0 2D, BirsT 7 4
YOREREL, 95CT 10 0 MEBLI L7z [54, 151], WHETE, kb TN
vy PTE 10 HWHIL, ENh LYK % PBSS Tk L 7272 # & L T antigen
retrieval solution (Dako, HU#) 3 & UF target unmasking fluid (Monosan, Netherlands)

[7] %1%% Lf:o
(c) BEFRALE

LB ORI E | CRRUEELEL T 55 b « ik 358, Hiv
b A SHBUE (3 ), HU CDw75 Hifk, HT HLA-DR $ifk (clone TAL. 1B5), polyclonal
HL CD3 HLfk, Hi CD4SRO #L1K (clone OPD-4) @ 10 FEXHDHARIZ D AIT - 720
BEREEZBANT 74 VO LITHTL, 8% (PENS v Far—varFy
YN—, TARE -NAF, ®HR) ATITCTI00MEGEE, BERB LD
MEE, FIRFRATTFOIICITRIRL TV DR MEH L, BEE, Y%
PBSS T#if L7z BERW L LT 4% pepsin (Dako, HUHF) - 0.2M HEEE/KIEH,
0.1% pronase (Dako, H#B) -PBSS 3 & U70.1% trypsin (Dako, F#B) -PBSS %
fER L7,

(3) fRfMmkibs

— MR R B R, BB RE o 72 [156), HefaEXEEI, Labelled
streptoavidin-biotin #: [23, 25] 12 & % i 4eft ¥ v b (Universal LSAB kit, Dako, %t
#) wflio7z, HEIkEEFIL, horseradish peroxidase ¥ 723 alkaline phosphatase %
L7z EFIHOBERIILLITOEY Th o7z, WL, LEV - (FI%
MBI, KIR) BTHST 74 2%, T8 —VTRRTIEE L7z, ik
3% & L C horseradish peroxidase Zff i 3~ 2 #5& 1213, AR~V A F 2 ¥ — ViE
WEBRETH2DIZ, 1005 /) — )@ L7k, 0.3%88{bAKEKIMA S /
—IWIZ 30 SRR L7zo KBk, PURMBRIGELE TR o7z, ZD%, ot v
POFFIESEIN > T, BENTRERB TR o7, —KkFifkiE, 4CT24
RFR OGS &7z, EERREROS@ILEIBM E LT, peroxidase 1213 0.02% @HAE
bk K% & 0.02% 3,3’ - diaminobenzidine tetrahydrochloride (DAB : Iy,
KFX) -PBSS %, alkaline phosphatase |2 1% new fuchsin 28Z ¥ v b (Dako, EL%E)
M L7zo %3, DAB IZ X % peroxidase DIt # 15k 5 72012, FaiLE
#IZ 0.02%8F b=y r IV EIRIM L7z Y [35,156], DAB Rtk DIER % 0.5%%i



BRI - 0.9%351LF ) 7 ARAKEBHIC S HMIEE LA [(117) ot s L
T, Mayer DAY b F ) YT 15 HEm Lz, BptEdtiBE LT, e bd »
SWERICRIST BHARICIE, AV~ VEE - X574 VPR E L7 FORH
Mk (Dako, HHR) %, BV ¥ /SERICKIST AR, KO RAGEE O
MURZTE P EBLAZODOFMRH L, BHMRE LT, <~ AB LU
T EXFOIERME (Dako, TTHER) % L7,



4. R

e L7ERT 33 BB OHADON, 15 HEOPUED, Fv<) VEE - /85
74 YR & LEMBR 0 2 BRICHEMRIE 2 7R L7z (Table2)o & bV
YONERICERIS T APUETIE, Ble b o 85Uk 3FE), Hik b A 8Bk (3 %E),
Pt CDW75 fitfk, $L CD79 o« HUfK, HLCD79 pHLfR, HUHLADR itk 3 %)
& O polyclonal #T CD3 Huf&D 13 FEEADIE L, KD ) ¥ /ERIZKIS T AP T
i, $TSLAclass-Il Hifk (clone H42A) 3 X UL CD2 Hifk (clone MSA4) O 2
HDRIG L7zo BMERISZ 7R L72HUEDIRY > 78BRICxT§ 5 ROGERALIE, Btk
XL [T d o 72,

1 FEOPUR G LE O R L I L2 & 25, FUBRSHPUAIZIE, trypsin 12
L ABERME DS, FOMDPR (BT HLA-DR $L{E: clone LN-3 # 5 < ) 1213,
Tris-HCl buffer 1 THO~ A 7 07 = — 7ML X UF antigen retrieval solution H?
TR L DIBALESHKD RWHEREZR L7 (Table3), T/, 7 T B
A 7R BB TOYA 707 = — 7ML, target unmasking fluid
FTOBG I L B INZALEE F 7213 pepsin 12 & AEEFEMLEE (polyclonal HT CD3 #i
HDOAHR) THIZIZFEERDORIRDE b A, 7 T v EE RS Tl polyclonal i
CD3 HURD USRI R A5 7% <, FRIEKFW B & O target unmasking fluid Tl
S5 BE O background staining 25F, 5 41, FRIEIKE B £ U pepsin Tl MO YL <
AN S/ (Table3), #HUHLA-DR Hifk (cloneLN-3) (2D &, RUH AR
WTdh o7,

PURBIE LB X o ThEERIG 2 7R L7z 15 FEHOHE (LN-3 O AFRALER)
DIFAREN xS B BUSHEIE, Table2 1Z/R L TW 5,

Pl b k8B L U2 SHPLR D GIESIAL X, E IR R HE ICHEET 5%
BRI EMMBIZ R SN2y Trypsin (2 X ABFRWUBRRELTISA 70y«
— THEALEE L7280 i, mantle zone D) ¥ /SERFEHNIZ b BiEE AR & 7228,
FERDVALET, BHEICZ L2072, IEFHY) YSHTO e 5 A DRI
B, 1:1~15Thotz, ALK MEFEHAON, 382K IE Dako
D 1gG FEPLAES R b EN TV,

CDw75 DRt &IX, FEI2) Y/ NEROKH.LDY) »/RERICE S N-hY (Fig.
D), FEHRIFR—ORATS ) ¥/ & > TH 4 TH o 72, i CDwTS Hifk
(&, LA O tingible body macrophage R Ja i IR L2 I BUE L7z A2 o 720 FE
) Y MERRRT O CDWTS DRgtEIR I, ERAIle (R, JRZE, BRME, 8%
3, RUEAEE, BRI, BrRGEE, MERCEEL, RIERE, SRR, HOARIRIER,
7A FIREEES, R, RS, BRMER L), BEmMR, Ok, T
midfe, Bl s & OCREHIIC R S s,

PLCD79 o« Hifk B L UHL CD79 B HLED KISHII A ICRIEE T 1, Hitg



(31 ¥ /3EH O mantle zone DY) ¥ /SERIZHK < RSN (Fig. 2)s  CD79 a DR
PRI, RASFIRPBEMIIC D RSN, JEY M TIE, CD79 « DR
PR, RBLEERE OKBS, BH) B X OFRBMRICR SN, CD79 g Ok
W, LRl (BQ, WR, BRESE, RIME-Z B, S5%, A
EREIE, FREE, ORME, FHTRGEEEZ L), SR, LAE, R
fa, MEANEMBBLOY 27 Yfilaicisnr,

Polyclonal CD3 F4:Mifa 13, THUBBMEIIZIRE LTz, VU v 38 L Rk
DEFECE IR (Fig. 3), MIEOBIIREE) > /58 (Fig. 4), B/ 1 TV
TaFI IS E L MR (Fig. 5) @) > 735k polyclonal CD3 2B T & - 7= i)
BRCIE, BE Y >/ SERATEEE ) 2 /8ER & D b HT polyclonal CD3 Hifk |2k < dufr X
N7zo F7Z, polyclonal CD3 Bt »/38ki%, ) v /58, Ei, S&8X gD
LUBBHERNIZOREL TR SN,

HLA-DR [ PEERALIE, V) > SUEROBE L3 X U mantle zone D 1) > 7S5k |2 B
bM7zo 784 TIVIRTIZ, domeregion D) ¥ 738k b Btk Td o 720 1) > 2 S4llidk
T® HLA-DR B Efifaid, 3E) “/8ZRIZD RSNz, ) 3B L Rk TIE,
IR, SRIRIRAMIE S & OEAE/NEIR (Fig. 6) 75, g TI1E, Fiy
PEAIHERI L 3 & OSRIRIBAMIM (Fig. 7) AYHLA-DR (2B TH 72, JE1) o3
PEA#L T HLA-DR (clone TAL. 1B5) DBpiE{%I1t, FEE D Langerhans M, JF
&2 Kuppfer flfa, Mifa~2 a7 7 -, IiMle, B, FEmmnE, w
Fiie (BAIME, ) 3L OBEROBEMIEICR SN, T SLA class-II
PAEDGA 1L, PEEFE D background staining 28R 5 M, KIS 1Z clone TAL.1B5
L0 HITB IG5 72,



5. #=&

FEIOEERD S, FiXT 7 4 VYR 2 BYICHERIGEUET 22 12k 5T,
BRSO A LG L 7% WAL HUR SR OBV AR L A FUG L 72 WA T 285
74 VORI TS S Z LD L7z, $72, Mt L7745 33 O
HROW, fik b « SHHE (Dako #18 polyclonal Hifk, Tago #% polyclonal Hik#
& U clone Hp 6053), #ik b A $HHifA (Dako #1:4¢ polyclonal Hifk, Tago # %l
polyclonal fiLf£45 & UF clone Hp 6054), $L CDw75 #if& (cloneLN-1), #LCD79 «
HL1& (clone HMS7), $iL CD79 B $i44 (clone B29/123), $L HLA-DR $i4& (clones TAL.
1BS, CR3/43, and LN-3), polyclonal $L CD3 $ifk, $T SLA class-II HifK (clone H42A)
B L UK CD2 HLfK (clone MSA4) @ 15 FESHDHARASIK Y » 7 SER I B E S %
A LT I BEOFURIIELE O BEL L L2 25, Hie MRHEIZIT,
0.1% trypsin 2 £ % BEFRALBEDS, MOHA (BT HLA-DR $Hi1k: clone LN-3 % & <)
(21, 0.1M Tris-HCl buffer (pH 8.0) 1 TH~< 4 7 0 = — 7B F 7213 Dako
#L4 antigen retrieval solution 1 CD#E 1 & A MBI AT B OB 2187, L
7L, PUHLA-DR Hifk (cloneLN-3) 1[0 &, KRUBEAREECH o7 ZNEHD
PURDBGHEEAIE, M TR TO®RE LTI L7,

WOBRSDE S 4 T IR PRI E N TV v, KIfZETHiE L7
Dako #LHHT « B L A SHRY) 7 0 —F UHUKIE, YL E A X EICRERIET
oI ENHESINTWS [62, 115, 116], RV VEE - /85 7 4 VE R %48
SRRBETUT) L ORIBEGABIIE, BILBLE LTY oSy SREER I L B
INT T4 VYR DOFEALPLETH S [11, 81, 155], & P TIE, trypsin MLERLZ X
o> THWREERHR LN LD [11, 81], SHEOREIZL > TETL TS 5
CEDHBL7z0 BirXT 7 4 YOI 2 BELI L Cfa XN 2RO 7 &
&, MiIREANRESOT) Y OARTHS [81,155]0 R <1) VEE -85 7 4
YOIR o MR OfE 7T 7)) OFFICIE, BT 74 YR O
AILEEE LT, BRERMOMHAE (1] RREESWPFCIA 70y 2—F
WIS 275 [85] PFE SN TVAED, SEOEE (Table3) TiE, =hb
DIHEZRHERPALETCHBRBEIZZ L o7,

L CDW75 fifk (clone LN-1) 1, V) > 7 SigRIDIEA.L.0 B M} I FUS L, pre-B
MIAASREGRIE S 0T % S B EEHA S FE XN 2 45 ~85kd D
sialoantigen % 8k 3% [14]o JEKD ) > 3fkB L OFE) ¥ /84 T D CDwTS
DG, & b EIZIZEBETH -7 [14, 58],

PLCD79 o Hifk (clone HM57) 3 X UL CD79 g itk (clone B29/123) 13, B
ML DML IS T A5 L+ 7% — (surface IgM) (kAT % mb-1 BIEF
EY D 47kd D5F 5 L U B2 BIEFEW D 37kd DB FOEHA Y RTF K%
RIELTHEONH Y U — M5k TH 5 (83, 84], CD79 « DFHI precursor



BMllar 5453 545, CD79 Rid ZHUTENRT (12 pre-B MlfZA5) RILT
(b, Tz, CD79 « DFEHIT B MMATEMILIZ LT 2 T CTHET 275,
CD79 B DFEBITENLIENIZIEE TS [84], b b)) V3l TD CD79 o B
L U°CD79 B DML, F & LT mantle zone @ B i, FAUCIED.L0 B
MiaTH AAH% (83, 84], KDY v /B THREMETH o7, & FTIE, Y >~
ISHFETDOHL CD79 o HLIAB L UL CD79 B HUAD KIS, 4B s hT
Wiz [83],

Polyclonal $T CD3 #iLfkiX, & D CD3 € #7156 ~ 168 HFH D 7 3 / BEHLH
WO DERNRTF FafE L TELNHAT, KA THEOMEES X 0k
ek T HIE (precursor T AENE) DMIFLE P 19-kd, 21-kd 5 & U8 26-kd DHLE % 22
%9 5 [82]o Polyclonal CD3 IZ, ¥ b TIERMOBD TEHWIL T~ —»
—LENTBY [58], KOMBTORISEHNI S THINASEIRD A TH - 72,
Polyclonal T CD3 Hifkid, [ XIZOXKERST A I EMb5NTWS [17, 46,
83]o Polyclonal $IL CD3 Hifk % i o 72 e Reta ORI L LT, 4 X DR F-
DA 1213 pronase |2 & ABERIEARE & ENTWBD [17], BOMEYE
DA 21X pepsin AR TdH o 720 HUK CD2 Hik (clone MSA4) 12 KD, T 4
A=A - ENTWEY, GEDOKREHNIL > T, DRV VEE - /85
7 4 YR IZid polyclonal CD3 25 BAIFIZ KU 5 & & ASHIEH L 72,

KERGTDHLY) > 7S EREUR ML 2 T 545, Z O OPE 134
<, Lb RS OHERIE RV YEETEET S [46]0 Mason b i3,
MR L ) 322 ICHEREOS VB ENFEIZEE L, BET3Y)
ISEROMEAN DR RIUFFIRDO AR TF FEHEETHI LIk o T
(anti-peptide antibody technique) [46], FL <1 V% - /85 7 4 YIRS
T&, SHES BEF2iie ML T MMPLAE (polyclonal CD3) [82], Hik b T4H
fd subset itk (CD8) B & Uhik b il B MaHifk (CD79 o, CD79 ) [83, 84]
%43 T\ %, Polyclonal #T CD3 Hif&, $L CD79 « Hifhs & U $i CD79 B Hifkiz,
BB ORFEDR 2T P VEZE LD DR BN TEE - 755 7 14 YHK
Tl o L RFEMBICFENIRBEIZL T, YN, w3, o=, 7%, 4X, 3,
oUF, SO, EVEF, Ty k, TOABIC7IORL3IC8EL
KEGT 5 Z EMFERENTWDS [46, 83, 155,

FEMBGE S BEFHEAE S 7 2 WHUE (major histocompatibility complex,
MHC) &, immune-associated antigen (Ia HiJ5L) & ddh, F & LT CD4 [tk
THIRDOEHEILIZES- LT [58], B PO MHC 7 9 A I 5Fi%, b FEM
ERBUE. (human leukocyte antigen, HLA) @ D $E1§I2{7{& LT3 Y, DR, DQ, DP
EIHEN D 3 DDBIZTEN S > TWb (58] —F, KD MHC 7 5 A I 4
T, KEIMERGUR (swine leukocyte antigen, SLA) @ DFEIICAIELTHY,
DR, DQ EFFHEN 2 2 DDBIETHEED S > TV b, MHC 7 7 X 11 5 F DHLJE



RERIT, @J%fif‘sﬁf@%ﬁ’%ié’]fﬁ%ﬁxmgg SNnTHEY [67], HL HLADR itk
DEDH (RWFFETH L7 clone CR3/43 & &) 13, SLAD ICKERIST 5
CEDHER SN T2 [1, 34,650 ABFZETHM L7 3 M 0OH HLA-DR $ifk
DP, cloneTAL. 1BS i, ROMMIH S B (RS L7o HLADR i3 & b & B
MIZOARBT 2 EE2 bR TV [58], SROKREERE (Table2.) HOT
FTHIS, MORLHBLMITH D THMILCHUSIERAMIL (GBI, Sk
AR, 2Bz Langerhans Mg 7 &) D&% 53, 4 Ml < BB
VB I LKL TS [13,58, 105, 125], /85 7 14 Y E)4 & L REEETO
HLA-DR D PERLIE, & P e8Pl (Kb &h) LIZRABETH -7,

XA T Oz — T RB o 2 MBI IZ B BUERE OB AR IR
PTHY, BEBOENIC L > THERIERICEASTHHE L RE T 5,

LA L, PURBRIERIRIE, SIRICMA SNABRI AL F—ORE, BIHED pH,
BEBEE 72034 F VMEKETI2OTRRVAEEZ S5NT WS [151], Shi
5 [123] 13, 9 FM ORI T B RSO EMNE % 7 OB WD pH
& 10 BRI EE L7 IRTE (A5 70 FEED) THK L, 0.1M Tris-HCI buffer (pH 8.0)
HE T DHAD RSO EI R b SV BB SN LS LTV b, K5
FETHM L72HEIZBWTS, 0.1M Tris-HCl buffer (pH 8.0) T b %% L7-H
BRI R A 5 iz,

10



Table 1. Antibodies used for immunohistochemical evaluation of the
reactivities for swine lymphocytes in formalin-fixed, paraffin-embedded, and

antigen-retrieved tissue sections.

Antibody* Specificity Dilution Source
Human CD45 Leukocyte prediluted Dako, Kyoto, Japan
(clones 2B11 +PD7/26)

Human « light chain B cell 1:30,000 Dako

(Polyclonal)

Human « light chain B cell 1:100 Tago, Burlingame, USA

(Affinity-purified

polyclonal)

Human « light chain B cell Prediluted Nichirei, Tokyo, Japan

(clone Hp 6053)

Human A light chain B cell 1:30,000 Dako

(Polyclonal)

Human A light chain B cell 1:100 Tago

(Affinity-purified

polyclonal)

Human A light chain B cell Prediluted Nichirei

(clone Hp 6054)

Human CD20-cy B cell 1:50 Dako

(clone L-26)

Human CD35 B cell 1:200 Dako

(clone ToS)

Human CD45RA B cell 1:50 Dako

(clone 4KB5)

Human CD45RA B cell 1:25 Bio-Science Products AG,

(clone MB-1) Emmenbrucke,
Switzerland

Human CD74 B cell Prediluted Nichirei

(clone LN-2)

Human CDw75 B cell Prediluted Nichirei

(clone LN-1)

Human CD79 « B cell 1:10 Masson et al. [83]

(clone HM57)

Human CD79 f3 B cell 1:10 Masson et al. [84]

(clone B29/123)

clone DBA.44 B cell 1:50 Dako

clone DBB42 B cell Prediluted Immunotech SA,

Marseilles, France



clone MB-2

HLA-DR
(clone TAL. 1BS)

HLA-DR
(clone CR3/43)

HLA-DR
(clone LN-3)

Human CD3
(polyclonal)

Human CD43
(clone MT-1)

Human CD45RO
(clone UCHL-1)

Human CD45RO
(clone OPD-4)

SLA class-II
(clone H42A)

SLA class-II
(clone MSA3)

SLA class-II
(clone TH14B)

Swine CD2
(clone MSA4)

Swine CD2
(clone PG168A)

Swine CD4
(clone PT90A)

Swine CD8
(clone PT36B)

Swine CD8
(clone PT81B)

B cell

B cell

B cell

B cell

T cell

T cell

Teell

Tecell

B cell

B cell

B cell

T cell

Teell

T cell

T cell

T cell

1:100

1:50

Prediluted

1:200

1525

1:50

1:50

1:100

1:200

1:100

1:100

1 :50

I =50

1:50

Bio-Science

Dako

Dako

Nichirei

Dako
Bio-Science
Dako

Dako

VMRD, Pullman,
Washington

VMRD

VMRD

VMRD

* HLA = human leukocyte antigen; SLA = swine leukocyte antigen.



Table 2. Reactivities of 15 antibodies in formalin-fixed, paraffin-embedded sections of swine lymphoid and nonlymphoid

tissues with or without antigen retrieving.

Lymphoid Tissues
B-cell areas T-cell areas
Antibody Antigen Germinal Mantle zone Immunoblast  Paracortical ~ Periarteriolar ~ Thymus  Nonlymphoid
retrieving center Plasma cell area lymphoid sheath tissues*
x light chain (Dako) trypsin ++7 -~ ++ - - : y
« light chain (Tago) trypsin +7 - + - - = .
« light chain trypsin - ~4+T - -~ = = . B,
(clone Hp 6053)
A light chain (Dako) trypsin ++7 -~ ++ - - - -
A light chain (Tago) trypsin +F - + - - 5 -
A light chain trypsin -~+F - -~+ - . . <
(clone Hp 6054)
CDw75 MW - ~++ -~ ++ - - - +
CD79 «a MW - ++ - . . - +
CD79 3 MW - ++ ++ - - +
HLA-DR MW ++ ++ ++ ++i - ++§ ++
(clone TAL. 1BYS)
HLA-DR MW + - + +i - +§ ND
(clone CR3/43)
HLA-DR ND ++ + + +3 - +§ ND
(clone LN-3)
SLA (clone H42A) | MW + - + = = = ND
Polyclonal CD3 MW - - - ++ ++ +H B
CD2 (MSA4) MW . - = + + s ND

*

Cells positive for each antibody are described in Results.

Reactivity was restricted to immunoblasts and some lymphocytes.

Reactivity was restricted to interdigitating cells and high endothelial venules.

Reactivity was restricted to epithelial reticular cells and interdigitating cells.

| Moderate background staining was observed.

# Medullary thymocytes stained more intensely than did cortical thymocytes.

Staining intensity of all the cells was graded as - = negative, + = positive, and ++ = strongly positive.

MW = microwave heating in Tris-HCI buffer; ND = not done; HLA = human leukocyte antigen; SLA = swine leukocyte antigen.

= b i



Table 3. Antigen-retrieval effects of 3 kinds of methods (11 pretreatments) on immunostaining for 15 antibodies in formalin-fixed,
paraffin-embedded sections of swine lymphoid tissues.

Microwave heating Simple heating Enzyme digestion
No
Antibody* treatment  AICI, CB GB TB Ureat,:  ZnSO, ARS TUF+ Pepsin  Pronase Trypsin

« light chain ND ND ND ND ND -~ 4+ ND ND ND + 4 +++
(Dako)

A light chain ND ND ND ND ND ND ND ND ND ND ND ND
(Tago)

k light chain ND ND ND ND ND ND ND ND ND ND ND ND
(clone Hp 6053)

A_light chain ND ND ND ND ND -~ ++ ND ND ND + + +++
(Dako)

A light chain ND ND ND ND ND ND ND ND ND ND ND ND
(Tago)

A light chain ND ND ND ND ND ND ND ND ND ND ND ND
(clone Hp 6054)

CDw75 - + +++ + +++ +++ + F++ +++ - - -
CD79 « - + +++ + +++ +++ + +4++ +++ ND ND ND
CD79 - + +++ + +++ +++ + +++ +++ ND ND ND
HLA-DR - + +++ + +++ +++ + +++ +++ - - -
(clone TAL. 1BS)
HLA-DR - * +++ + +++ +++ + F++ +++ ND ND ND
(clone CR3/43)
HLA-DR +++ + ++ + ++ ++ + ++ ++ ND ND ND
(clone LN-3)
SLA class-II - + + + + + + + + ND ND ND
(clone H42A) 1
Polyclonal CD3 - + + + +++ +++ + +++ ++ +++3 - -
CD2 (clone MSA4) - + + + + + + + + ND ND ND

* HLA = human leukocyte antigen; SLA = swine leukocyte antigen.

7 Moderate background staining was present.

i Severe morphologic damage was observed.

AICl; = 4% aluminum chloride; CB = 0.1M citrate buffer (pH 6.0); GB = 0.05M glycine-HClI buffer (pH 3.5); TB = 0.1M Tris-HCI buffer (pH 8.0); Urea = 6M urea;
ZnSO, = 5% zinc sulfate; ARS = antigen-retrieval solution; TUF = target unmasking fluid; Pepsin = 4% pepsin in 0.2M HCI; Pronase = 0.1% pronase in 0.15M PBSS;
Trypsin =0.1% trypsin in 0.15M PBSS; ND = not done.

Staining intensity of positive controls (see details in Materials and Methods) was used as the standard for grading the antigen-retrieval effects;

- = negative; + = much inferior; ++ = inferior; +++ = equivalent.



Figure Legends

Fig. 1

Fig. 2

Lymph node; pig.  Specific CDw75 (clone LN-1) staining of germinal
centers. Labelled streptoavidin-biotin (LSAB) method with microwave
heating in 0.1M Tris-HCI buffer (pH 8.0). Bar = 200 um.

Lymph node; pig.  Specific CD79 3 (clone B29/123) staining of mantle
zones. LSAB method with microwave heating in 0.1M Tris-HCI buffer
(pH 8.0). Bar =200 um.

Figs. 3 ~ 5 Polyclonal CD3-positivities in lymphoid tissues; pig. The positivities

specific to T cell areas: paracortical area (PCA) in a lymph node (Fig. 3),
and periarterioloar lymphoid sheath (PALS) in a spleen (Fig. 4), and
thymus (Fig. 5). Notice some positive cells in lymphoid follicles (F,
in Fig. 3). Medullary thymocytes (M) had more intense polyclonal
CD3-reactivity than did cortical thymocytes (C). LSAB method with
microwave heating in 0.1M Tris-HCI buffer (pH 8.0).

Bar = 200 um (Figs. 3 and 4) and 100 pum (Fig. 5).

Figs. 6 ~8 HLA-DR (clone TAL. 1B5)-positivities in lymphoid and nonlymphoid

tissues; pig.  Localizations of HLA-DR in germinal center lymphocytes,
interdigitating cells (arrows), and high endothelial venules (asterisk) of
lymph node (Fig. 6), epithelial reticular cells (ERC) in the medulla M)
and interdigitating cells (arrows) in the cortex (C) of thymus (Fig. 7), and
Langerhans cells of skin (Fig. 8). LSAB method with microwave
heating in 0.1M Tris-HCl buffer (pH 8.0).

Bar = 100 um (Figs. 6 and 7) and 50 um (Fig. 8).






.

Vv GRESIREAE Y
%l g 0 AL A Rl N
} %’%@..‘a LT
257

;e

A
o







7iﬂI§m

RV EE-NZ7 709K ELVEBBBROY > NBICRIST 3
Tz

AR M P D) > /3K subset F[FETH I LI, REDEHB L UKL
RIESUC DY, 1) ¥ /SRR BEOBM O OICEETH 5, HIZKIL,
b hOGIME, KRB L OREERE, BRI CICESREGIESR &0 F)LE)
e LTRCHEDNT WS 2DIZ, AMRKEZDOTH 5 b g ORI A5y
BESINTWD, B0 — Y HHEEH - - REEMBLFWREL, Shoo
MAEFERELTRIEERETCERRZLIOD—2TH 2, KD > /554 B+
HHE IO — UHHEISEOMMERENTVEA, THOILME, Hiees s
WD B WITHROFAED I L2GHERZV, £2T, b M3V EED
D Y SERIZRUS S AHUARDN, V<) YEE - 8T 7 4 YA E LR
FDY INEICEIFICRIS T 286 H 20 &9 », BT 74 YRR+
O OPURIRIG LB E 2 Ml A/ b TRERE LTV, BRI L. T
N DPRIZHl 2 PUFEBE LB 12 DO W T S BRE L 72,

MEETE D AFF3BHEEDY Y SFRICFIET 28K (v hdY) VSERIZK
IO B HUAIE 25 FEH, K v SERICRUST BBk 8 HEE) 1o TSt L
720 EM LRI 2 Sl 2 PUR RIS St 2 RSB T 5 72012, 11 B OH
BRELE S (6 B ORERE oz~ 70y = — 7B, 2 FEOTIR
R Z o 2B P TOMBLILE X O 3D 5 87 M REEE % 5 7-
BERILER) ZEhE L7, B, KRB & —fICmEgm L7,

&R LGS L7oBRT 33 T OHUE DM, polyclonal Lt b « $5§i1k (Dako #1),
polyclonal i & b A $HPLIA (Dako #t), #HT CDw75 ¥tk (clone LN-1), $L CD79 «
HLIK (clone HMS7), $L CD79 B #ifk (clone B29/123), #t HLA-DR #ifk (clone TAL.
IB5) 8 X U polyclonal #i CD3 Hifk (Dako #1) DAEH7HMEDOL F D) o /<ER
RIS BHUEDS, RN=Y) YEE 8774 YR E LEEB R0 oS
RICRUHRUSHEEZ R L7ze SIS OHAOMMLIIE, © P ToME LT
—H L7 1 EOVFERGMIE O R LB L2 L =5, Hib FRgibukC
CiOT%WmmKl%@%%ﬂﬁy@@ﬁ%ﬁﬁJﬂMﬁ&Mﬂw%ﬂﬂwﬂ)
HTOIA 7 8Y 2 — THEEF 7213 antigen retrieval solution (Dako %) Wi T®»
Bum |2 X DINBMLEE DS I b B WA 187,

fam L THBOE PO VOSBRSS T A HURE, R VEE - 8T T
1 YR & L2 FMEE R D) 288k subset DEE, 5B X O Ici%aT
Do Tz, BT T4 YR & BYICHEBIELET 2 2 22k 5T, kY
R L2 B L2 WHUR R HUR Bk OBy WS L 2 FUS L 22 VR T H 85 7 4 &
PR IZISHTRETH 5,
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8. RNEW

Evaluation of Antibodies Reactive with Swine Lymphocytes in
Formalin-Fixed, Paraffin-Embedded, and Antigen-Retrieved
Tissue Sections.

Introduction: Typing of lymphocyte subsets in tissues and blood is important for
understanding normal and pathologic immune reactions and for diagnosis of
lymphoproliferative diseases in domestic animals, as well as human beings.

Clarification of immune responses in swine in particular has been needed for human
studies, because swine have been widely used as animal models of diseases of the
cardiovascular system and skin, and of nutrition, transplantation, and malignant
melanoma. Immunohistochemical labeling with monoclonal antibodies is one of the
most sensitive and useful methods for such studies.  Although some monoclonal
antibodies that recognize swine lymphocytes have been generated, these antibodies
usually require fresh cell suspensions or use of frozen tissue sections. The purposes of
the study were to determine whether antibodies raised against human or swine
lymphocytes are reactive with swine lymphocytes in formalin-fixed, paraffin-embedded,
and antigen-retrieved tissue sections, and to determine the conditions suitable for antigen
retrieval.

Materials and Methods: A total of 33 antibodies (25 anti-human and 8 anti-swine)
reactive with lymphocytes were evaluated. For antigen retrieval, we tested 11 methods:
heating with 6 soaking solutions in a microwave oven, heating with 2 commercially
available soaking solutions in a water bath, and enzyme digestion with 3 proteases.
After these treatments, sections were immunostained along with untreated sections.
Results: Of 33 antibodies tested, polyclonal anti-human « light chain antibody (Dako),
polyclonal anti-human A light chain antibody (Dako), CDw75 (clone LN-1), CD79 «
(clone HM57), CD79 /3 (clone B29/123), HLA-DR (clone TAL. 1BS), and polyclonal
CD3 (Dako) were strongly reactive with swine lymphoid tissues, when deparaffinized
sections were digested with 0.1% trypsin (for anti-human light chain antibodies) , or
heated in 0.1M Tris-HCI buffer (pH 8.0) in a microwave oven or with antigen-retrieval
solution (Dako) in a water bath (for the rest of antibodies). ~All patterns of positive
staining were essentially the same as those previously described in human beings.
Conclusion: These 7 antibodies, with the antigen retrieval sequences, are helpful in
identifying, distinguishing, and characterizing lymphocyte subsets in archival sections of
swine lymphoid tissues. In addition, the findings indicate that some antigen-retrieval
methods can appreciably expand the range of antibodies useful in paraffin-
immunohistochemistry, including those that otherwise work only on sections from frozen
tissues or from an antigen-derived species.
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H 28 BOEBE) /NEOMEMFER, BFEMARICEN,
' RERBHEILFNS S UBRFEZNER

1. #&

Il

)orosiE (FFERE D EEY o8E, U oNEEE) [94] X, KOWFSIESO—
DTHAHH, FFMll e WEENFEIITOICHL ISR TR [8, 45, 94],

KEZED) YN GERTF ) oNE) &, BEORHFERFEERMIZE -
T, %R (multicentric), KIBRE! (thymic), THALEFHY (alimentary), EZ /%!
(cutaneous) B L INZH (solitary) 2SN TW5B [45, 94, 107], KDY
yRETIE, K2 2908, —F%2 WERSESD, tMomEIdmo TH &
ENTWD [8,45107]c L2 L, BEICR o> T, BOMEILERE) »8fEE R
L9 BIEFIHDHHRNTHE Sz [2, 27, 36, 37, 42, 52, 80, 96 - 101, 133, 148 -
150]c A THREIES [52] (X, 7THO/NGEFED ) ¥ /8[E % FRBZRICHME L,
e & U CENERE AR A DR M O A B X O HatE ) » /Sl DT 58 % R
ol R

KBEDHALRRE) S EE, BICHEET LI ErmonTnsd (94, 147],
B (3 B HEPIER D & RIGIZ T THEE S B\ Id L5 L, $RIC22l & RIS+
bo WRRBIX, BRI oSEi, KENE, MK, BB L OEEICE S, Bk
A E SN TWD [73,92, 127, 147, 152]) o B/ S A4 TV TOMI Y > 28k
B LCERE) Y@~ omfliEgix, Bh itk ons, EEMEE B M
falsk T, MEHMRNICAZRIEY % &R/ L MBEROBIEER D [73, 94, 127,
147], ZORIINESAIIL % %2, MREREBICE R, BZ2Mg (stary sky
appearance, starry sky phenomenon) & M-I TW 5 [56, 73, 127] TN SHEDW
L2 ) U NEOREZIE, e bON—F 9 MY OB TS E SR TWY
% [78,127,153), Hayashi & [27] &, RD) »3fE 36 Bldh 16 HIC, & b
N=Fy M) YNEICBHHEFENESERVWZLTWS, L hOX—F v b
) N EOEGARE, OF AT A R~ KRBT, Ml s o<
F v LB OBANMEE BT HEMEH, IFEEE» o Yo = ViVl
B THL, MBEIIZERER S, RIS SN, B
ML, HEICEET D720, SATEET DI DL, REFHITIE IgM
BoRERBETOT) V2T 5, SRR, SE2EEERY Y
— A, BART v MEBEER L 5 [56, 134, 154, 155], Epstein-Barr ™7 1 )L &
(EBV) &, € bDON—Fy b)) UREOFRO—2 L ENTHBY [146, 158],
Southern blotting #:1Z & AHRETIL, & b DIER Y F ) V8EIC D EBV BIETF
PCHEEEAFERIRE SN, ThODBEORAICBITAHEIEEINT
V% [51, 128, 146, 158],
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KEDMEALEFE) Y SEORRIZ ) » 3HI LS O ss il 2 S 54T 5 1) ¥ 8
JElX, & bTIEESMEY Y /8BE ST, ) UNEIrOREET HHEIME) oNEE
XalghTwad [102, 131], & b OFEAME) Y 8EIX, 74 54 T)vigemb
INA TV OREIZ AT VSl OB Al e T AA L, BRHPIK
BROFEIZ) ¥ 7SRO 2 WIS B RIEZ B RICEET AHE LRI S
TWw5 [4,102], & M TOIMRNFEEEEIL, H30%%HLE D, TOK
HoNEBIUORE,»SFEET S [4, 15, 16, 63, 66, 93, 95, 102, 131],

) VREROKERS I, REFMICBMIEE THRRICOES N, VY /R ER0E
HEEHE TH D) YL, ZhENOMIERII» LA S [134, 157] K&
DY) y]EOWFEIE, R - WIR - T - MRFEHRZRESFLTH - 7225,
FREARAIAM OMESN L - C, BFIHEME, BEAMFEBIUCEODE Y ME
Bk A SR YN EMEOMISH K DORE B L U BT ICERE L
[94], BIZHRIFTTIE, RFD) Y RERDO5EPUE  (cluster of differentiation, CD)
Rt AR O — U EHAORSICE o T [(68-71], V) v 8EMEORESR
A TTREIC R o TWB, LA L, KEODHY ¥ /8Ekbukix, R~
) VEE - 28T 74 YORISHEARET, LardHlRahTwiw [1, 44, 68 -
71]e LA L, EZBEIERILOE 12BN, FiosT 74 V9 2 @88 PR
BUSEES 5 2 LI2L o T, © hDY Y3E5RICKIST A HUATSH % polyclonal $i
b« UMK (Dako L), polyclonal HLk b A $lHiA (Dako #t), Hi CDw75 Hifk
(clone LN-1), #L CD79 a $iifk (clone HM57), $L CD79 B Hifk (clone B29/123),
$LHLA-DR $UfK (clone TAL. 1BS) 3 & U polyclonal $T CD3 Hifk (Dako #t) 7%
RNV VEE 8T 74 YR E LR D) v osERIC BIFICRIBT A
ZEERWIZELA [132,133],

KRLOE 2WTIE, BOEE) »/SEORMENEY, BIoHocRE s
NTWRWEEMEORHE L 22T 572012, %1 TOMERE T hiE
HBALFERTICINZ, BIZREDOL s BLURZDY) VI EOHFETFBE R
ReBEIZLEDS, WELZ 12004 ARM, Mk, BEAREN, %
FHMALF B L BEIEREENICREL, BoNAFTREZHRE /MY
YSfE, B bON=Fy M) SEERBL, B8, T2, RIEMARSIL
FHFEZ o 72 BRSO EBV OB b3 A 7,

2. M#

1980 4E> 5 1994 4E £ T 15 FEMIZ, BHIE D 2 T TIT o - BARAERE
THRRINZ 26 BIDKD) »3EOR, RIG*ET 12 Bl KFEOMEE L
720 AL HGE) YREORI 2R L, EEAVNEG B X USZR) » /S
R L7z EEZ SN LERME, B L.
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3. A&

N

(1) Fe4k=

N

i

KO VSfEB L ORGY) Y S EDFAEZERSY, 10 HEEDH 2 ) OFETEE L
TEH L, T/, KDY Y SEOFEAEBEHIZED 5 ZFHATOE S HETE L
oo

(2) WRREFEIH

REBIDERRAEIR, anfl, M5, 6, EEE S L AT RAE L7,
(3) WHRFRA

— i R BRI, BCEICHEo 72 (108, 122],

FEBIDRFEIROL, eIk, K&, &, WX, BEBEOEE BEoks
DEEB LI ¥ 7SENOHEAEIZDOWTHEIZE L7z,

BBEOHRIL, MEZET2TOEHEB IV V38 R ICFE RO LA
) UNHET) Wbl o T, WEDOEE, BEBIUOMHRIZOWTEIE L2,

(4) HiKk - MR

— B R ERMAETL (5, 108, 122, 155] B LU Y /SEiOMARMEE [103] 1,
MHKICHE o720 ) YHIOHD F F/EE, A=) YEEDOKR, /8571 >
AP ORKDEE, YHOMBEEBIUYHFOEZ 2 X, V) v 8EOH
JABEIOREIZEELZMBOKE &, BOFE, ryu<xF > Onfit L OTER
FRCREEZ 52 5DT [5,103,155], V) USEOHBERIE, =5 LA-AI0E
ELTHERLA,

JEEAEE ST TR B L) Y SFHA M L, SEOBEE BT 5720
I, BEEO—EBIZEIE 2 AN THS [103], 10%F @B EH RV <) Yl F 71k
R 20% R RV~ Y8 (4 )V KRV A 20N FBHisE T2, kKK) %
fivy, iR T 48 WFRIREEZE L7z [143, 144], 7272 LER 1,2 1%, PEDOERIL
<) BT, 28I EEE SR TWz, BEMENL, 235 71 Ak, 2~
4um IZHEY) L7z, YIRIE, MO REEFOZDI1Z, 0CTHOHETO -
fipe s, RIBERSIED 72812, aminopropyl triethoxysilane (775 4 ¥ X 7, T
) eBMLILRATA FH TR [5574) ICBEEETHD, 37COMIPBAT
—Hpiz IR & 27 [5, 103, 155],

Mk, —RVEEO/DIC HE 6, MBOBED-DIZA L - A
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Y, MENSHEERDBEDOLDIIY T Ay — LB EE L83
FEET v 7 (PAS) KL, MIFAEN RNA OEEDO/HIZ) KX 7 L7 —Hit
RBERHLIAF V) -2 - YU Vi, B X UHIBREDSEAAC
£ o T oM DAL = BT 5 7o DI K SESR G fh - NF B4 17
wits

[ v SEOMBES I, BAETEHELHAVSLRTWEE FD Y ¥ 3E
DAlFEDH T % the lymphoma-leukemia study group of Japan (LSG) %% % $RH
L7z [s6]o MlaZUIL, FEBSHUEET 2B LR 52 ) BB OK X
SISV THEL, ISR IR T 2 MIIEROK E B LT, ) > S8
MIOMAKEV S DFRE, MALRZSNZbOFHH, E)ASvbo
w/NELE L7 [56]

HIMEDOH BEDORERE D 72012, Rl MBIk 2 S FRAFMEE 2 R L, BikiE
Ko XA - FLHFGM L7z, BRAFMBERN T 2 ABEARP O MERIZY ~
SEMB DTSR T E24E, ) 2 BoEIMmbE Bz L7 [100],

(5) BEFEAMAILS

135 1) > 7S BE DMIFE HI sk % (58 9% 72812, alkaline phosphatase (ALP) it
Arid e B MIIBOIEEEIZ L7z [104, 113], F 72, acid phosphatase (ACP), « -naphthyl
butyrate esterase (ANBE) 3 X U 8 -glucuronidase (BG) 2D\ Tld, UF AR
RAR~ FARBE T R 2 B MR OIRIE I, BRIG M SCKRR AT R % T dlla 48 -
L7z [113]o JEBI 6 ~12 DU ¥ /SJHA#E & Bt DX BD 720 DEH RN Y >~
INHTB L OMRRARRIE, SomEICEID L, #EEE, SVWOHICE -,
XIWMBE YT - AATEREERL, FIA4Y—T55RH, %EEHEL:,

RO E TEACRET 272010, HIRFEE LERE TSI RFy 28BS A
F-Ry 2R ANTERLEZ N - F—FTEHRL, BIlF vy 242K
WA, -80CDT 4 —F - 7)) —F—IZ ANz, BREEROLAI, BHIRE
LARVRBADZASAF - Ry 7 2% 1 EMIZERE L TERIIELTHSH
HL, BREFIA4Y—C55MH, ZAGZELTHOITo7, BEREIE, ALP
% Nanba 5077k [104] T, MhoOMEFIHAMF v b (ACP, ANBE : R{L
#ah, WAL, BG | Sigma Chemical, USA) T{F- 7,

(6) SREHMILE:
[Flz ) > < BEORERAING, MAREK, BRRES & OB B O B 5 H

T 572002, BERBOEDL > 2FER 1 £ 22K, 10008V VESE -
INT T4 VYR e o 2 REREEIT 572, EBV (clonePE2) O¥fizid, 5
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Bl6~12D8 v F - AATEREZTE N EHELAZLOZMH L, —Ki%
et R, BeEICHE o 72 [156], defiikdEid, Labelled streptoavidin-biotin #: [23,
25] W2 X ARIERMEF v b (Universal LSAB kit, Dako, HUHB) % fdio 7=, fEzkEs
F1X, horseradish peroxidase ¥ 72 alkaline phosphatase % ffiH] L 7z, FiV:7c—%
PufKid Table 1 \27R L720 THHOHKIZIE, KIGLDOE 1 HTOWZET, KM
BOFRNT) VEE - 8T T4 YRR VBRI BIFICRIST 3 2 & A%
B L 72 polyclonal HiLt b « $HHLIK (Dako #1), polyclonal HTk b A #5514k (Dako
1), #L CDWT75 fiifk (cloneLN-1), #1CD79 « fitfk (clone HM57), #i CD79 j
$ik (clone B29/123), HUHLA-DR #ifk (clone TAL. 1BS) 3 X 1" polyclonal i
CD3 §ifk (Dako ft) & ATV 5%,
FEFNEOBMIILLT OM) Th o7z, MY IX, VEV -V (Featse
T3, KBR) PTHST 74 0%, T —VTFRRG%E L7, Eamess
L T horseradish peroxidase il 343541218, WRMESLVF F 25— BiEM4
BRET B0, 100%T5 ) — )Vl L7z, 0.3%@E{bKkIFZAINA S 2 — v
(2 30 iR L7z KBk, PURMEDOBIGELIE %177 o 720 PUEMRIFE & LT,
"7 a 7)Y, TIVZ I B IUEBV (clone CS1-4) DFAIZ1d, 0.1% trypsin
(Dako, H#R) -PBSS % {lio THi/ S5 7 14 Y ¥ % 37°C T 15~ 60 5 RIis{L L
72 [11, 84] . AL, Y1 % PBSS Tk L 72, Terminal deoxynucleotidyl transferase
(TdT) D HfE1213, 0.5% deoxyribonuclease I (grade IT DNase-I, Boeringer Mannheim
Biochemica, Germany) /Il 0.05M Tris-HCl buffer (pH 8.1) % 1{fo> T, Bi/$7 7 4
“ YR % 37°CT 60 73 iiH %, PBSS T¥EH L, HIZ 0.1% trypsin - PBSS T,
37°CT 30 srMITHAL L7z [47, 114], 1H1b1%, ¥1H % PBSS T#ei L7z 77,
MDOHUEDRALIZIE, BT 74 YR DO~ 70y 2 — TEHMUE AT 5 720
% 97 250ml @ 0.1M Tris-HCl buffer (pH 8.0) DA 572K YO 'L v H sy k
(Dako, 5U#k) ZEF L ¥ (H2500 microwave processor, Energy Beam Science,
USA) DOEFEMLOPREBH;ICEE, Sz, 20%, BT 71 vOK %
REL, 3OMX3EI~A 70y — 7B (600W) L7 [124, 156], 1 [HD
HSHIEIS, RBELIKDEME Lz, A4 20y = — THEHE, kKR TNY
MTE10HEEIL, ERD S % PBSS THE# L7 PUEM ORI
mE (ZHHA Y Fax—YarFyryN—, aZXF - N4+, HE) AT,
Fefoxy b OFFEF I o TRIBREHITH o 720 —KIUKIL, 4CT 248
ML S 27z, HEMBEROREEE AW E LT, peroxidase 121 0.02%:@ ALk
K% & 0.02% 3,3’ - diaminobenzidine tetrahydrochloride (DAB : FIG#lisEE, K
f) -PBSS %, alkaline phosphatase =& new fuchsin 2% % v b (Dako, #i#E) %
fEH L7zo %3, DAB IZ & % peroxidase DIl 2 3804 5 7212, S8t IE
120.02% b=y F VERM L2 [35,156], DAB KISHDERY 0.5%HEE
- 0.9%IEALT M) Y ARAKEBHIC 5 HRIBEE LS [117], xtitdf e LT,

b
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Mayer DAY b F 1) VT 1 gt L7z, MA@ diffusion artifact 12 & %
a7 OBEEEE, TIVT I OB E THEE L7 [81]. EBV AL
DEIEREORFIIIE, FU<) VYEE - 87714 VY ELEEEZERDY
voNEL, BRI, Rk, BB, BB X O E o 72,

(7) RS

—ERE, SEERS LRSI, BN o] SLUTE

[20, 89] I2fE o720

(B} 1) > 7 SBEHLEED AV <) Y EEME (GER 3, 7~9) B X OFEEME G
4~6,10~12) ZMIL, 2.5%27 % — L7 LT FiT 4CT 2 BEE L,
FIZ1% A A7 AW T ACT I RMEEZEL, 73— ik, 7oLy
FEFA FICEBERS, TRV L KAEFIE D 2 @ OSE T o
IPOBHOREARRL, MR T VL 7 T B e CoERER, BT
s EE (H-300 Y, HIZ, i) TS50 LI EDMIN % B L 7=,
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T ]
(1) s

EHIETOKED) Y REB L OREG) Y8 EOFRAZIE, 1980 FE05 1994
EFTOISEMT, 10 FED/-DFNFN 178, 08FHTH o7, V) v/
26 B OIRE FRFRENL, BIBIZ3EA LSRR 12 6 (46%) B L 0% du L El
10 B (38%) T, Z O, FFESERIE 720 S8 OEEIFR SN 36 (12%)
BLUOKBRE 1 6] (4%) Tholz,

(2) BRAREFIH

BAIEBI O SAE, MR X OERG X, Table2 278 L72, BEERAELR, 4512, W1L
ERMEICLoTELPHEBLIUTHIIRF SN T oz, &EME DB
WEEDIKTH o 7228, FEDEEZECAEEMIZ) VI EIFET AEAEITR WV
R holz,

(3) AWARATR,

MGG DR & & R UREREEBALIE, Table2 2R L7z, [MIMGIESHE, [ o
0 0l P A 26 50 00 BORHB 2 & FNE PV F62E L, AR I 3~25am Tho7= (Fig. 1)
(0] i 55 D FNH Tk, B OB R HIMmATR S, KE T I EaEOEES
A BE DM M Ao TR L T /2 (Fig. 1) B AEREIC & 2 NED k%
BRONLED o7, BHEY Y SEICEBL RSN, EBEREE & FAD,
TNULOKRS SOEER TR L, FEEL D BEFR2ELLHMATR S h
7z (Fig. 1) F¥IZ, fER 3, 6~8, 10, 11 TiZ, EBEEL G EEONRE % E LT
T ¥ /SEHCHE R LTwie (Fig. 1) B 10, 11 TIE, EBICEES 20 com
DREENRON, EEDOEEIZL o THEILRL TV (Fig. 2). 725EH
10, 11 TI&, FFE80 2 SRR AT, KM, KB L O ICAREICR SN
72 (Fig. 2)o FEBI 9 Tl, DTPEFE3cm DEREE THo 72 12d 2 0b 5T,
)y SEHERSR oMz (Fig. 3). MR, FE, BHBLIUMEREEOMHD
Eas1c, EERR o7z,

(4) #KE - Ml mPT R

I IR DDV NE, 734 TIOVARAD & RS O RBITASEE S h 7
(Fig. 4) 12 BIDOIEEAINLIE, MBS X - C 2 FEICKUI S N,
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FEBI 9 B < 11 PIOSEEAMILIE, HEEERO L D 8RR EWEEEOHIE

*FH, MK o~F 2R OoME~EHHEORIKE, EWEBEICAET 5
RO/ NMED R TH o 720 MIEIZZ L <, MEMT, MERIZEET
Ho7z (Fig.5)o INHDMBOIEREANFFEIZ, £ 7SRO I
FAET AR AAZMPOFFRICHEIL, K& 3id, R KRBT AERK
THhol: (Fig. 6)o F72, —HOEEMIBIX, LY KREILL, —EDORBELH
IMEDSHED R YLZALTE T A RIEFERBEOEEZ R L Tz (Fig. 5), 26D
Bt A B oEEMIEIE, LSGOBICL o T, UNF AME - KHIIEIEY) ALA LK
(DLNC #), WA CAliatE [130] 2o s /=25, ¢ b E AN AHIRIE
AR TY) VoNEME & X, R/ ITH o 72 [56, 130, 155],

—77, 160 (GEF 9) OIEEMIZIE, KEOREFEREEAME & hRIA H/NF D
TWEMIaREMI T, MYz 251200, BORLE, ru~F v o
~NOBRENR SN (Fig. 7)o MIEIIFEREMEZRL, MEERIIEECTH
o7z, WEMMBEED ) SEMIICIE, PASHEET, Y7 R4 — VRO
WE ALK (Dutcher body) *#MiIfaE 3 AfA (Russell body) #5H 5 M7 (Fig. 8),
TEE AR, BEORMLSRON, Iho DESEMORESIE, LSG
DL o T, WEAMRAE (DM A, PuAEAMBEME [31] (o8 En,

Z OO RIE, ZoOMREENIZIE L Twis, MIBEICIE, VAR
L7 —EREEMHE D = U E AT L, 85 % RNA OFEISGEH Sz,
FoME L, FAFERBTREIZET), Wb ATREMEEEREZ R
(Fig. 7)o 22MEIE, 4005 T1HHE YD 3~5lTHo7, V) /8EMIEIL,
ISA TWVIRD ) ¥ NiERE & IR L ORI 2 HAREE - Ei L (Fig. 9), U'F A
TEWZIE5E L 72 D35 /5588 2 L, 5% % L T\ 72 (Indian file infiltration) (Fig. 10) .
FEBY 10, 11 (2R S N7z > 7S JEM G O JEIE R A A~ OFFFE AR ZS 120, R
2B, HAREEANDOREIIR SN2 D o7z, B, $FICEEIE - I
LT, MHEYz AR LHRBERHIE L, BZ=E%RLTW (Fig. 11),
T7z, DG OREHERMRICE, FERERIHESRICR o, BBOR SN2 &
INEE, MEEMIBIC X o TR EIRINTBY, WHIRETH) V3
HaR ) oI b ) P osEMIBE SRR LTz (Fig. 12),

FEF] 10, 11 T, HREEEIROBRF MBS L CHBHER P ORE W) v 28
fEMIfa 2SR 57z (Fig. 13),

[\ 501 > /N DR IE OB IEE TR R AT ) >/ EMILICIE, Mz
fiet s u<F OMMIEB R oMz, $72, A4 - FAFLEOERIL, HEE
RED L) YREMIBOEE, BMEB LU 7 o~F U pSBHICRm X,
RBBEIEH TH o7,
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(5) BeERMaLaErIRT

FiRld, Table3 IZ/RL72, ALP Fpth{%id, SER 6 ~8, 10 D) v /ML O
@ﬁu%%ﬂt(mgmuAa>mgw)tAMﬁ%@&i,@ff%t?%
D) YoNEMBOMIENIC, OF ABMBERIRICE SN, FE#Y /38
DR D) »23EkIX, ALP B, ACP B L U ANBE O U F AR %
R L7z —H, IEEMROKERS D) »/38kIE, ALP [T, ACP B L 1F ANBE
DR BYERIREEEZ R L7zo K Y 8BkTld, ACPASANBEXR BG L V) bit 5

IR IR L7z, - 80C TRAF LA REEEARIL, 27 &b 2EmI
BEREE ISR o N o lz,

(6) SRRk ba i H,

field, Table 3 1Z/R L7z R L7 10 BIp 9 BICH 7 0 — oM EmN G
Bru7) Y ORBFRON, TONTHH IgM- A8 (Fig. 16), 1 B175 IgG-
ABIBI UMD 1 BID 1gG- BITH o 720 FERI 9 IR OSN-HN B L O E
WEAKIZIE, REZOTY) UoSEHS R, MBERNGREF 97 v ER—2
TA (IgM-A8l) THolzo RIEZFT T CORHUEMIE, TLVT I U REET
Horzo MLz b B MIFIHUADK, CD79 « & CD79 B (Fig. 17) &, &
RLZ10BIETIZHETH 72020 L, CDWIS IE 1 FHIOARBEHTETS - 72,
CDw75 DF141%13, paranuclear globule & L TEREE S M7=, V) VSN & &
U YN ORIEERALTIE, S-100 E&F B T4 Byt O IS R RIS (follicular
dm@Mwnmm)®ﬁﬁ£iwﬁﬁﬁ%L®m&ﬁ%%nto)ym@mm

AL, TOXL M, FDC OMEVWAIZER TaAA TN TV (Fig.

) JERE ) 2 oRET ) SRR OEBE TIE, MBS I IR 3R - T
tK%##b%f,HE@ﬁ%%T@OKU@JWOEEEﬁWKﬁ,%&@
S-100 & H o B4 MO MBKERATED SN (Fig. 20), # O3 Mkm 1238
OONTHBEIRE D S E o720 10BIDREY) > SiEMLIE, JEE oL
R, MR D@ ICBIR R <, —REC BT RUR BRI T & - 7
EBV HUE X 2B TRM: 72 - 72,
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(7) BHIEEFNAR

DLNC #Y) »o8fEMIfa I, FRICRAES 2 FIE~ MK, BxICEET S
ya<F B I OHMOBBE R Z/MESR bz, MIE I, M/,
S raAaVEYT, FAVV—-LBLIUTR)V—-—LBRLN, TNEOREEDRE
i34 THo7 (Fig.21)e T4 VYV =413, RABIZE T M7 dense body &
LCigsh, KBS IEMIEEMNICEAEEICOA LT\ izds, HICEEEIS
LTz, #OPOMBIIX, TIVVEE, BHES X ORI R 5
L TW/z, DM &Y Y RETOREIMNEIZ, DNLC BV > 8fEMIfL & b RT 2
O F ¥ OFEND GEECH/IMED K EML B L OO F.LEANORBEHEEZE T
HO, MIEIHENEITEEL Tz, EOohD) v osfEMEICIE, hE
FEOBTHEERTWEOERIIL o TR L oM B X O/ R 5
Nz, M2/ NS 221220, BRRIEL, Z70<F Y ITEIIEENGE L
TIEMIEIZ R 515 clock-face 1% % /R L, ME/MIAEDOILIRITEIZIHZ 2% -
7o (Fig. 22)o DNLC &) Y RfEMI B L O DM B ) VoSfEMIfaD 21X, Hw
DAL IZ X Sk GRS LML M EEBEIC L 2 EENR 5/ (Fig
23)o V) I NEMRICIE, T AV AKF MBS b o 7o, TEE MRS
DAFEIRIL, ZHD T4 VYV — AR RLEE SN OB 2 & A, B
5 ) oS EMRICHIEZEE 2 i LT 72 (Fig. 24) 0
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5. EXR

EAETO 10 FEL2 ) DIRY) S EOFESR GRAE, REFEK BE
SH¥, HAEREH) &, 0.8 H (16 4FRH, 87 TH /11,407, 151 86, HHKEH4) [101],
1.2 88 (8 4F M, 1,005 5 /80,609,950 58, “[EFA) [109], 288 (9 4E[H, 36
BH /1,672,136 B, ®EHASY) [27], 2.58 (74EM, 20 BE% A, BIUERN
) [2] tHRESNATEY, BMEERTORER (1.78) 13, HBEOH
NTHY, ZFeEEEBbNiz, —F, FEETO 10 HEEL: ) O3ERT,
0.3 5 (West Berlin, Germany) ~ 64 5 (a district, France) & # 4 T 2 [8, 86, 94,

WKD) 73 fE T OMEFRIRENE, KIS %S08, —8 % WREASE D,
MOIRENIMD THE ENTWVBHT [8, 45, 107], BlKlZ7 » T, KO {Laem
) S EDOFEBIHR N THE S e [2, 27, 36, 37, 42, 52, 80, 96 - 101, 133,
148-150]o L2L, BHIETIUE LKD) Y oSEORC, bR (12 4,
46%) 3% HfULEL (10 B, 38%) & D L FAE L E W HiEIE W [2, 27, 42,
52,80,96,101], D ki, & ND/AEY »o8iE [15] & FEELD, BOW L
) YNEOFEERICHINENH D Z L #RIELTWEA, BRIZABETH S,

e MONEIZREAET B TR E AMLEMAED) » S E i, BiE)%E
HeshTws [63], Tz, & POBFRHFIRIRD) >3 E L, BUAERSE
ICHAETHIENFMONTED [134], HIi—HOFD) > 8 Ei:, HigEs
BREDFEIN & L TR SN TV 5 Helicobacter pylori DY X 2 JUSHE1) 3
HRBERORETZ EEZ SN TV [4, 43, 102], ORI >/ SEO
AL E R SN2/ TV TIE, RISHBER?L K Rohs0T, Ko
[\ ) > 7SIEDFEEIZIE, 75 OPURFIRIC & 2B REIBES LTWws0
N LNk,

KDY Y RBEOFERD—2 L LT, MORED ) > /3 ER 15 & [k L
PEY A NVRERDPEZ SN TWD [60], KD > SITEHINL O BT BE 21 i
FRIZLoT, CRYANARFE2RDE VI BEL H B A [2,9,60], F50E
BV EFEMMERNZ L, FNEEL PO YA VR EDRUAEETSH
CE, VANARERIZLE) YEREOHEBSR LTV wnwE E ok 5T,
FRE LTIIMES N TR [60],

Epstein-Barr 7 4 VA (EBV) &, B hON—F v M) U SEOEFD—> &
SNTW5 [146,158], 7z, MDIERTF 2y Vo< b g sk o fGE
I2® EBV BT RHEEAMEH SN, ZhSDIEEOREIC BT 5 MM
HaNnTwa [51, 128, 146, 153, 155, 158] B MAMEDIER U F 2 1) Y JETIE,
U F AMERHINBR] % S 3 3R 12 EBV B2 & & SRS S T v B [128,
1581, Hayashi & [27] 1, KDY > /30 36 Bl 16 B2/ S — % ML (LSG 4
H) BRONZEBMELTVE, EEORELZEOEE ) > ETiE, /9
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—F v MIOMEFNFR o EEMRI 1A Rohrbhotz, BICF
DFERD—D & TN TV 5 EBV DRELEESEHRYTH - 20T, KEED
FEHEIZBITAH EBV D5 H#E 2 12w,

DRTNCHE SNKOHELRE ) V8 EOKES T, BEH» S OERE TS
BN, P TOEIES [52] &, BUGIEE OMIERNIETE L EES bl e L)
OB EIRLL T HmE L TW5, T2, BIES & FBEOERZ, Wik
(98], HH 5 [136], HMEHZHAAREREI [148] MHE L T, =
BOWELIEBIX, 12610 106 (83%) 2BAETY Y /SHiDEIE 2 F 5
W7z, INHOREGICR SN Y SEIADHE B & OHREADRE I,
JEMENRREIC R T 28 LICH o722 EZRLTWD, ZHE 106l & FEDE
BE, KW 5 (2], Hayashi & [27], KIRIBIEILAREERET [36], ke
RPHRARTLEMADT [37], Musonda [96], £I& [97], ik [98], HE S [101],
AR EABERETN [149], BAE [150] KLoTHRESN TS, —F, &
5 [99], Nakajima 5 [100] (&, BFRIMEE) o885 (SH), BEY ¥ 88 (1
Bl) BLUBE (1 6) 2EBEE L, BEEREELZ S O - Lk - 4k o
INERBOR LN 7 HI % JEHE & L CHE L TWb, Marcato [80] 1E, { ¥
)T DRE — = % T 25 FEMUFREIFS L 72K D) > 2 8E 42 B | 2354 LEam 4
BERNZL, BEEE 08), BB Qf) BLONE QF) 1B S R
IREHE LTV, T72, ERS [133] &, EEIHE S BRI 12258 L
P21 @E L TWah, Marcato [80] RER S [132] DL, Ko ke
B) 2 EOFFERAAW T LS EB Tl v & R LTwW5,

e MO/ Y oNHE (15, 16, 63, 66, 73,93, 95] LT E FDIS—F o R
) 2 8BE [29, 78] 4F, IROEIRY oSO F RIS IR A S S e B b A
Z\e € POBEY YEIZARIIC, R — B - EEREE - SRR -
PREELI TSN T2 [15,16,93,95], £72, Wik /B v EOE
AEPI T3, IESEMIHL AT IS BE b7 o TR L, 58 4% T 5 [15, 16,
%JﬂoL#L,%@@%Uym@@ﬁﬂ%ﬁ@@&ﬂ@t@@ﬁ%mén,
SMAU (R 21 h o TR L, IS BN SRR S 2 1 2 ke
I, RAE5R0, TOX ) RBGHAER X, KROMEMY) >/ S0E IR &
BN, B9 TIE, FREMA3cm ThoZI2b b bd, 2By 33
HICR LR & & OBBIEER SNz, ) Y EH~OERES LiZ LIZEED
BREIDOREP o2z iE2HbEs L, KOFEEY v 5Eix, $OW
LaRZLY) 2 oSHE [73,94] ¢ FOBEY v o5& (66, 102] & FEEI BB
U YSEHNEB T D, $CICEBOY) CSHICERETIC, BITCERE
E T HMED D B DD D e, :

RO NETORMLIZHE SN TwD [94], LA L, HEA MBI
KUZHEER (8, 152], 0B oER [147) TiE, LISLITE SR D & vis 7
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LMD DL, WTNIZL T, LEBDIKD) > ED MR * 1T - 72
VRVDOT, BIZRFT2LEN DL, KOREN) Y8BT, IR,
BBOR O NFER 10, 11 THIMEAR S, b OO F AM B My »
SNIEE, BIMLZRT I eNHDb, LA L, ToMaizfaiic: -><cRay,
RMAE T 30%12, PHEITIZH 10%12, BAETIEAFIZR SIS [S6,
134],

Ka D) v EOMIESHEIX, & DY »SEIZB$ 5 Rappaport 54 %
WHO 737 % ZEARIZ LT, Jarrett & Mackey [45] 12X o TR S N7y T72, &
FUIN A THGARX, MHA, RIBEMRB 2B D RAATERED ) ¥ MBS
DALY, Moulton & Harvey 124 » TER ENTWS [94], CHAERED) ¥
ISIEOHMEGETIE, BMEDOKRE WK ¥ ERIZRAI (poorly
differentiated) T, #7270~ F ¥ A%k L 72/ o SERASK AT £ 721350k R

(well-differentiated) & LT 5, LU, /NS B O > 8Bk ASH
FRBC & o T transform L, KEIOBEFEI) > 8BRIZ 7 2 1) ¥ 35k D
transformation BHEDFEFE S N BAETIZ [56], NS DM T UMLK < &
Bbhb, £E, KBSOREDY ¥/ EORTIIE, EATIE LSG 548 [56]
7%, [ESHTIE Working Formulation [55, 106, 152, 155] #S#Efl S hTwW3, —h
H2o0 DY XEMBLORESESEEE, VU v SEOREERER W
DREE, BOFBRIZHEITVTEY, ¥ 12 Working Formulation 13, #IEHE |- &
S THREBPLTFHROEUELRE - vEE - BEOIHIZZELTVLIDON
FHTH 2 [56,106, 155], Mi#id, HEEBASHMCEVICEBLTEY, M
JEDMETLCHIEL TS, L d Ihs 05K, MBELT b5 2

(56, 155] DB EHDOT, BYWLRRE F 7S ZBWHER DY > 2 B
B ETIE, V) Y SIERE SRR T 2 B L LCHEETHS Y, RED
)Y SEEDORED R I, ) v oSIEERE (lymphoblastic) & L CHAfa4-4E L 7>
TEBIDSR O N B 7%, BREESFEETIddh~ kMR, B340 C 1t/ N 7 % 2
NENBRL TV B I EDE L, CORHEOFERRLHERIZIE, ESALETH
% {1521,

BOFEALERI) > SEORE L, BIRITROTI/ATHLTH Y [2, 36, 37, 42,
52,97, 101, 133, 148 - 150], V) > 7S JEMIIADTLEEIZ D WTHLLER L b Ol
Dz (27,80, 99, 10010 KDY ¥ SFEOMMSTEICEI L Tix, 10 FILLE % $H
A L 72 Migaki [86], Musonda [96], Hayashi & [27] U¥ Nakajima % [100]
DA % o Migaki [86] 12, 200 #1] % Rappaport 574 [56] % ft - C lymphocytic

(42%), lymphoblastic (34%), histiocytic (15%) 3 X U° mixed (9%) 1=43%i L
720 Hayashi 5 [27] X, 36 f% LSG 4% fioT, KEH%, N—F v L
(16 1) & OF AMEIRAR (1561) 12598 L 720 Musonda [96] I, 13 #I% LSG
DREML ST, 12681% OF ABPIBENIC S L7z, 72, Nakajima & [100]
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i&, 14 8% Kiel 574 [92, 155] % flio> T, 11 #% centroblastic-centrocytic %! (LSG
SRR IR Y SE) ICHE L, WThOBE LS EES 75D 25, EO
VoS, B, RELE ZIRATIO ) COSEMIAAE {, EEZOEMO L
D BRRMIBELE DBV E LTV, TREDWMEDKESILL LI ¥ <iE
EMEELTEY, WA Y EOME L Eo TV B DR Y L,
Valli [152] &, BEHOMBTE PR LTV 72255, Working Formulation % {8 - T
136 BUDIRD ) > 73ED 81 ) (60%) * diffuse large cell type (LSG 434 | U %
AMERHIIBEY) 1HML, RERBEEIIERL TV 2, T3, Mok X
SERET BT, RETHHMMBIROBOKA X X %312 L, EM 2B
C N BIOEEG) Y 3B, OF ALY - KIFBIES FUA AT B b [130]
EFMINTA, BEEMIEOKIIAMIROB L ) PR EVERETH - 77,
B S IE OB HAE D 2 DN, FEEOEFICR SN oS IEIE,
FRFRAOFEEIZE TN hd L v, LAL, 1EOY) v/ SElEoRhE
FHNFRIL, IEF) ¥ SHBRO IR CICIETE T 2 K BIIE A AMIE R ¢ b
O F AMERABIEI LA R T o /X JEA I LS BEBL L T 7o, Working Formulation
T, PEZE RO CMEMIET O KRB oMM AT b0, =
DFMHNZANT N2 [155]0 & PDRGE Y P oETIE, UF AMAMTE A%
W (15,16, 66,93]0 72, U F AMIRABIOIEEMILIE, JEOMLREE) >3
B [152] ® b bOFAME) P EICS G [31), HOBE, ER 9 ICH SR
& AL E OWAL &£ [152), Hayashi & [27] 1%, 36 BIOKED ) ¥ /3
BEZ, EAMBAROEEY v o5Ed 1 FIE L LTwa, & b B#iE
HEDV T AMAMIBEIRIREEI D) > osfid, A OMIIERE £2 5N TH
h [31,130, 134, 154, 155], [} >/ SIEOREEMILOTERE b E3 Y > /@il o
IR A OB L T 2,

IER 9 (U AMEREE) DY ¥ B R S W72 HA B & OSHI
AR, TNENREZTTY ¥ (FI21gM) OFEIC L - THIE L -4
EHEMIREEZER BN TS [39], Tho D AKOEEIR, V> SEdk
DRIV T) Y ELERTRET 2 HERRLTHS [28,31],

HEE, ) EOMBERERBRE T, BB ORERRCA X B
%52%UVN%@%@§§E%,$»7Uy@%%%,ﬂi74yaﬂ$®
BADRE, G OMBRES L OOA OS2 E (5,108, 155] 1CES LT
MR TR L7, BB T REIE AT D ) > B 12, TEREWC ATy
RIEBRONTze ZDE ) B TORBEER, BIFLETHI,

AL FATRBEAIIHEERL DS, ) o BRI, #/MES &
C7 =T PRI Gt SN, FAFR@Id, BHEES EIC e+ 270
TT& <, KBRS UM ~ R 3 Bk~ T B O LB 5 2 1) ¥ SERk D
MIBHERBIRETILEEN, ZOLIRBMICL->T, & DY 2 EH
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REDE X, ) N EMROEERE L, FAFRBEROMHZ#DT
W5 5,56, 155]6

OB > NETE, BEMElHEASZ 2 L ORELTwe, ZOR
H#EU1Z, Indian infiltration (Indian in a file infiltration) & F:EHL, © P DIN—F v
bU SRR [29, 153] RUTE AMEY oS3EERELY Vo SHEME (155] 29
MEZRETLIRICEONS, RED) Y NETIX, 20X 2EEEIER
HEEaRTwin,

KD MmN 1) > 7SRO AR HHREER & IFERERASIRAE L - B HIIARBATH 5 78,
—ERDOAMEERITIEIE - MRS L72D D THA ), B2EE, v hon
—F v M) EORHATR L SN TWAD [29, 153-155], HEMFTRT
<, O FTAMKMBEDY) YN EICDR 6N [66,156], L2 L, &
NV SEP GBS LI EE X — P R L8 EAe, S—F v b
Bl (LSG #4H) 7ZITICEBZ@SRONI L) #EE [154] b, HBT A~
7077 —VORYEPFEREND, —75, KED) VNETH, BZEGIIHE
DRI IR TR WE SNTWS [94, 96, 147], Hayashi 5 [27] 1&, B2
BOFAET AU E AR > /8JE % 288812 L <, 36 Bl 16 Bl %2 23—
F v PEIZHE L TWASAY, Musonda [96] (X, 13 BIDIKDY > /3 E % ffEkF
FREL, BEZEPEAMKMRE (LSG 44H) 12 RoN0T, N—F
v FUIDREREEZREL TS, 72, BZEEIE, Koty > 28E [100]
RMIET T VEEE B MM VoSE [49] ICHBEINTWVWS, VY U E
FAREAN DU ERERIZEIZ O W T, b FORGEY Y NEO—I [66], /IMNEIZ5sE
L7720 AME THINATESTEARRAR ) » 8iE [56], B MIIaMEOE AMERAT ) &
JNIE [56], OFF AMERMINBELY) »o3fE [155] B L UKD/ » /80 [27]
R Y 8E [49] THE SN TWAY, EFRMFIZE TV,

K)o EH % BRI L0 SR Lo i3 e v [9, 24, 121,
131]o %S [24] 1%, T3BIDKEDY Y R[EIZDOWT, Y ¥ SBkD 720D ALP,
ACP, adenosine triphosphate, «-naphtyl acetate (ANAE) 7% EOFFERE 1T -7
25, ERBEHTHo - ERELTWA, L2 L, BEE MRS EHsnhT
Wiz &, BRFEOOFEME) T L, BX U BO KSR AT,
WZERET, SEOKRELEMBETE LD o7, KORE) v /Bl oW TE
BVMT o R OKERIE, VO BMAMEY B0 RmEr B —3 L
7= |87, 1],

€ bPDIEHE) ¥R T O ALP DRI, V) » 7 SI8HE 9 mantle zone (I8
IR, BRI 7IINER) 0V 83k TH Y [87,104, 113], T IHhBFET S
OCEAMEPHINBE B ) /3 (mantle zone lymhoma) (4R E STV 528
[104], MERtEY ¥ %, OF AMKMIBE, OFAMNS—Fy FEOBY &
IR S BRI SRE ShTwd (87, 113], UNF AMEIRAE, Hiikpe £
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OB INIER 9 T, ALPEYETH 57225, v @ B#llfatty > ETix
rm 9 Dkl %JQ%XHEENﬁL’Emﬂawﬁft%TT’) S EMIIE I ALP lifél_%f,
FNLNDGILEFED ) ¥ 8 JEMRLIE ALP Byttt & ShTwa [113],

T4V — LR THS ACP, ANBE BLU'BG I, b MO THINIZERIY
REFE SN, MIRERICIRBES KRGS E LTBECcEx 2 (87, 112] 20
PIACP & ANBE &, RO E T ¥y MERY ¥ /8BkIC RIS N 20T,
BOT Y NEROBER<Y— A —LRBRENTWwW3S [38,120], LAL, & FTid
ACP & ANBE 2°UN T AVERERCIRIG M % 774 BRat: ) v Sl iE s hTB Y

[87, 112, 113], 4, KOREIE) ¥ 3ETH FEEOFHRAES N, fEo T,
KDY 8 EOMIEHRIZ, ACP 7:1% ANBE OBERERIZ L - THMF+ N X
Thbo b MDOJEIEOIER THILIZB % 6 MEOBEEORMRDLL % %38
s Z AR HE TIE, ACP ZUAFREMM S ERICKRESIhTWS (6], K
DIEF B L) Y EMIE T, ACP ORISR b A > 77,

R LZIUEON, € DY) Y ERICKIET 25K TH % polyclonal Lt b «
§PUik (Dako L), polyclonal fLt b A $8$ifk (Dako #), #T CDw75 itk (clone
LN-1), H1 CD79 « Hiufk (clone HMS7), HTL CD79 3 $ifk (clone B29/123) , $L HLA-DR
HLik (clone TAL. 1B5) B X U polyclonal ¥ CD3 Hifk (Dako #t) &, AZ w4
1 HTOWEIC L o T, IKHEKDOF V<) YEE -85 7 4 VEIF %88 e s
BRUSALER L 7212102, ) Y /28ERICEIFICRIS S 5 2 L ASHIBA L 2Bk T, IR
TOREHIZE M EZIZFA#ETH B, (141, 142],

ROER ) > 73 ffIE, BEMARILFEESY (RiEra 7)) >, CD79 « BL O
CD79 plmth) 12X o T, BMIKEHERTH B LAHBA L7z, KDY > 28l
DN HI Sk % SRR MR L7235 [48 - 50, 72,96, 100, 121] 12i%, T
ﬁmﬂam;&@mwﬂ%@mf WEETOT) Y EREAT S BMAMEY) v oNENS

Yo IKDEINGY) Y IRFEDRFERM EEZ SN DE/354 TIVHRIL, BAD &=,
) YNERED—2T [16,63], ORI ¥ /5fENB M TH o722 &1
BREEBERON D, KT, 784 TR, 215 Y REHB L OBETY v /35
2 EVRIS D) oSBT (B v oSHE) AL R SR, BMIfatEY vo8
BB, IRt > oS L OB ATIREIZ 2 B, RUSHERZTO B M
fADMEGEA L 70— U THLDIZR L, BMIFAMEY »/SfEIZH 7 0 — o ph
JER DT, ) oSIEMIAASESE (1gM, IgG T3 1gA) B X OREH (B F /-
AR AL TVNL, EHTES [16, 64, 103, 117, 131], EZiX, KO
DMl TOR s o —- U EofEsa 7Y OB Mo TEERE L7 [88,
137 - 140] , Dako #H8HT x B L AR 7 0 —F Uitk 2 i 72 EE D4 E
DRFETIE, RE7a7) YHBETH o KO »/3E 10 DR, 9 FAs
MILEPIC A BHZ R L Tz, B b BMIFAM) Y/ SED ¢ B L U A 80
FEHEE, EFHBHAOZFRZRBLT (8> A8), «82% W [129], F
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72, A XD YSERIEMIETS, MUBH (f8H<A8) 10X-oT A
WE [62, 115, 116] 0 ROBERE % AL HN L HETIE, KO « 8B &
CABE, RIRTHEEL TS L ENTWD [32,33,53], AR TIT- - IFE
) UNEIDRBEFREBTIE, 8 A=1:1~15&, BLEMSH L ITIZREE
BREERPRONIZ, o T, KDY VS COREDOEBIIRZETH B = & A
FREINLDS, BKOEE) ¥ /B TORBEREDRERITES TV, LAL,

c RAOZ Ve b O BMIKY) ZoMETS, MMt L oETIE, AHOR
BRZVERESNTVDEDOT [129], KD > 78ETH MR & 28RO
FHRENIEVDT D500 Lk, 345FD v b0 B fla:) » 3E0M
FBIGNC B 2 RE 7T 7 Y OREBIHIZONWT, HEDR 3o T L7
WETIX, T4DDIEBIRIZE T O T ) YEFBLTBY, 2hTH UF AN/
fafl, CZAEPHREBLION-Fy ISR LE L (FRZN 93%, 100%,
100%), FHIIBTY R R e 3F BRANIT I bV HE R (F 2N 59%) TH Y, 3
ENRETTTY) VITIE, EHEARE, BHEOA, BEOARAORIETDH
D, w77 YEHRMRCHIIEZE, FHRIZEAT @S5S E L
T3 [129], KDWY Y8 ETIE, F—MBARIICESE O class switch AN
20, IgM & IgG NPT EFEBR LERIRE SN TS [48], &1, KY >3
EMilaofE s o 7) Y EBUZOWTIE, EFROR D OWREM D &0, fRsE
RHIfaE & DBEE SHBNI OV THRAWMICHITT 20 EN S %,

RIET T Y EOMEFIHERET AHEIL, 204 - B, BaEra
OMifE, FE FICBERHEE ) B oEs.G) CHB - BE L BB
ft (diffusion artifact) 35 Z &5 2 [81], BMMEILA H UL, ZOLAr Iz
WA THAET VT IVHFHEINLDOT, HKTES [81,156], EXDKE
LKD) >3 lEI2E, BBEFRRIER S b o 72y

fLCD79 o Hifk (clone HM57) DRGHIX, &  OHLIL B $IIaPA T 2 3
CD20-cy #ufk (cloneL-26) & ) b EN TV 3 [59], HL CD79 « Hifk (clone HMS7)
BLUPLCD79 pHUE (clone B29/123) 1, KD >/ SfED K IR O JEEH
FUSRWRISEZ TR L7220 T, ROBIL B Miladifke LTHHEHTE 2,

CDw75 X HLA-DR O RUGHEIZ X, —FE DM % R 728 % 525 72, HL CDw75
U, EFEMMCORSEEKBEL, b ity v SER0F Al Y
2N JE O U L R T SRR SUSE B A5 (13, 58, 79], JED Y Y ETHR S 0
ENREIAIIIRIS Lol $72, BB 9 (T F AMRSE) 2B S5
CDw75 @ paranuclear staining (&, ¥ DY) Y SETIE, O ABRARE L OO
FAMKMIBENC LI LIZBIEg S5 [79], HLA-DR (B0 B fifatk, 5% A
T Y ERMBEI FHARVE ERTVS [126], S5 DIRH & fEsH
RHIEE & ORIEIZDOWTIE, SEBICOVTRAEWICHNT 2 LEI S B,

ERPLE b)Y Y NEOBWNIE, TR RESNEMII I --Ta
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EHOHERLHIERDIELTToTEL, LAL, REZFTTY 2B Al
fa<—7 —Eto BMlatE) >~ HE, LT HEHEOIEE Xz T )
Vo8&, RO T HIRBIRE D%\ B Miflatk) »/3E (Tcell rich B cell lymphoma)
&, TEROBAMT TIIBWHEE 2 AEFIHRE SN TS [51], Bl o T,
Southern blotting X* polymerase chain reaction |~ & % B fifjanfE s a7 v o
$HR THNEO Tl Y €74 — O EFEIBEE O 7 0 — R 0O

[51, 57, 155] B X U in situ hybridization |2 & 5 %% 7 0 7 1) #2440 mRNA O
Hro— YO [51] ks, LY IEMERY) Y EOZHIZRE S b
FTTWb, TNHLDEMIE, REDO) U NEIZBWTHIEEL L Y EMENDOHE
M T2 7-DICEHTHA 9,

RO 1) > NPEICE S M7= iE R 5%, v b O B M9 mucosa
associated lymphoid tissue (MALT) El1) > 5§ [40, 43], O°F AN AHIpaR ) >
23fE [86,155] BLUINN—F v b1 VSfE [29, 66, 78, 154] A OIS0 {E3E
B 2o8HE [73,78] ICROGNE ) YNEMIAD A — I ¥ S ICEL L TV,
T 2 [ARR D IENREUZIE, KD BAISAIEY 7 SEOHE 12 WS LT 5 [48,
72,99, 100]c #Wift, ZDOHEIHAESTFOHD>SMPEN>255 [41, 110],
EHRSF L, MREOHEEER*FAAMBEROERED—BT, ZALD
FF D% CIMNEEE Bl L TR B EBE L, S o TR oM
HaRHNENIEH IZIAP o TREITE 2, SO 05, HESTFIE, BEME
DRERPHERBICEELRREZ R L TWDLEEZLNTWS, & NOEEEY
v 7 SBEAIRE & 1) 2 SHRR D B Y % 5 72 frozen-section binding assay 12 & -
T, BMROEFLADEEIZIL, B M DM R ICZEE L TWn b very late
antigen-4 (VLA-4) &, JEMAHIRAIIE OAIIEEIZE 12588 L T\ 3 vascular cell
adhesion molecule-1 (VCAM-1) #°B5- L T3 Z EASHBI LT3 [19], $ 72,
) 2 oNHRRA S B L - B Ml L FDC & % RAtE g L, cluster JERL B #lifia &
cluster IR B Mifa D535 - BaGlifE % Lii 3 5 &, cluster IR B AT % -
72DT, FDCId BMIfB L BB T BT 12X o T, B M I 1658 % {83 M50k 70
MBI L TR e EhTwd (110, 111]. BOREE) ¥ /8EICE S hure
WALEEE - B, ZOBROVTAMRIES, BESTFONE,SHBETE LA
b L,

CE AW Y EOIEREEME & It > I O IR s il & &, Lig
LISERINEETH 2 [155], Mlatky) » o siEid, BEROEEE &b im 0 AT
fEL720 [48,153,155], O"F AMEAHIAE, JEEDHAAEY YONJEIOE
% Z & (composite lymphoma) 2SI 5 LT B Y [134, 155], H 2 FO RS Y > NfE
K%ﬁ%éhtﬁiAﬁUV”Eﬁﬂ@@@ﬁ%ﬁﬁﬁt%%%gT%oI&
BE & LTI, Iy v oSEEASIEE Y Y50 L S 7 FDC D#F H KA
ERODIKL, UF A ¥ EOBIREETIE, BEREEIEA T
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BT ENFEITONS [18,77,91, 110, 118, 155], FDC OEIEEIZ1E, $LS-100 &
APk (BIEH) [135] 2 ffio -t diETh b, Lo L, Eiaky
YSESCEAEICBITL T AEE1E, &R TH S [3, 155], Maeda
5 [75] &, © PO T AMY) ¥/ N[EHEETO FDC O4A5 1L, BRI - 72
D 2 RPERCERAF S A A (vestigial pattern) & 1) ¥ 8RB L X AR B
¥4 (spreading pattern) 7%d V), BiEIIAHMAEIR ) 2 SSEERENC, 2813 b
JARLRAEICEROND L2 HME L TWD, b o) » G ME T,

14%H & 18 FHDOYABEOMEIRRE t (14;18) RHBRIETF bel-2 DEEZBIH
FHENIE SN DO TEZEICER & SN Twb [21, 155], o) ~
INIEDHRE [48, 50, 100] 1213, EHAREEI OV F AMILIZERR S hTw 2 9,

ZFNIZHED FDC DREEZLICOVWTRER S TWa W,

v b BMatt) ¥ EOBRIZREFENEIE, AR T 23 LALE,
DG, D 72 0~ F > OBEADOEE, FEOHKRICES L-EWlE /NG
&, Mz &Thb (28] KDOER) ¥ EOREEMILIZ S = b Dl
RSNz, FIZ, T AMARMBEIEIIAAREITIX, EOEEY >/ i
JAIZ QBB I MRS, OINARBIE N, Ry v FOBES LV L, M
JAZERAFEE L TV R WS 5 [22], AN dense body 1E, T4V — 4
FER DR RARGYESA & —3 L, THIROBMIEREFMEME XhTWVD
[28]c LA L, $£A1 dense body 1, FHEAEEYMI- L - T B MEHE % 5F
W L7ZRORIE) »7EIC bRk, F-MOKED B Mty > /3 E
D [48,99] LB ZFTRALHMENTWEDOT, BOY B O
dense body DHFIERA D S 1%, MBHRZ B ET LI LIEITELVWEDLRS,
72, & M RROIEF.CHBHEROMERMEY > EICIE, MR REY — A
BAE DY IEE T DA 5 [48, 50,56, 99], EDEIE ) v/ IZ B SR 00
T AMERMIEIEEI A BT ) & oS HEAIAL & BEAGICHEE S 2 B Ml AsiE Sk L
2 DEERHLNTWDH [130, 134, 154, 155], £ L MR R A135% L
TWED, TAEY — LSRR O N o7, UL, MEOREIERER D
EVIZIR, B 2 SEOBEMEAEVICESE L TV iaho 2 & &
DWHDBPELNL, & FOUTAKMIEED) L SfEIZD, FRAEY — Ak
HEIIR S w [22],
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Table 1. Antibodies used for immunohistochemical studies of swine ileal lymphomas.

Antibody* Specificityf Pretreatment Dilution Source
Human « light chain B cell trypsin 1:30,000 Dako, Kyoto, Japan
Human A light chain B cell trypsin 1:30,000 Dako
Swine IgM B cell trypsin 1:2,000 Bethyl Lab., Montgomery, USA
Swine IgG Beell trypsin 1:2,000 Bethyl Lab.
Swine IgA B cell trypsin 1:2,000 Bethyl Lab.
Swine albumin Hepatocyte trypsin 1:2,000 Bethyl Lab.
Human CDw75 (clone LN-1) B cell MW Prediluted Nichirei, Tokyo, Japan
Human CD79 « (clone HM57) B cell MW 1:10 Masson et al. [83]
Human CD79 3 (clone B29/123) B cell MW 1:10 Masson et al. [84]
HLA-DR (clone TAL. 1BS) B cell, MW 1:100 Dako

MHC class II-bearing cell

Human CD3 Tcell MW 1:200 Dako
Bovine TdT T cell (lymphoblast) DNase + trypsin  1:100 Gibco BRL, Gaithersburg, USA
PCNA (clone PC10) Proliferatig cell MW 1:500 Dako
EBV (clone PE2) EBV none 1:100 Dako
EBV (clone CS1-4) EBV trypsin 1:100 Dako
Bovine S-100 ( @ subunit) Histiocyte MW S pg/ml Takahashi K., et al. [135]
Bovine S-100 ( 2 subunit) FDC MW 5 pg/ml Takahashi K., et al. [135]

* HLA = human leukocyte antigen; TdT = terminal deoxynucleotidyl transferase; PCNA = proliferating cell nuclear antigen;

EBV = Epstein-Barr virus.

T MHC = major histocompatibility complex; FDC = follicular dendritic cell.
f MW = microwave heating in Tris-HCl buffer; DNase = deoxyribonuclease.



Table 2. Clinical and anatomic findings of ileal lymphomas in 12 swine.

Pig Breed Age Sex* Tumor Size Metastastic Site
No. (years) (diameter, cm)
1 Landrace 3 F 10 Jejunal LNT
2 Hybrid 0.5 F 8 Jejunal LN
3 Hybrid 0.5 K 12 Jejunal LN
4 Hybrid 0.5 M/c 12 Jejunal LN, ileocolic LN
5 Hybrid 0.5 M/c 15 Jejunal LN, ileocolic LN
6 Hybrid 0.5 F 10 Jejunal LN, ileocolic LN
7 Hybrid 0.5 F 15 Jejunal LN, ileocolic LN
8 Hybrid 0.5 F 10 Jejunal LN, ileocolic LN
9 Hybrid 0.5 F 3 Jejunal LN
10 Hybrid 0.5 F 25 Serosa of abdominal organs,
abdominal LNs, mesenteric LNs
11 Hybrid 0.5 M/c 20 Serosa of abdominal organs,
abdominal LNs, mesenteric LNs
12 Hybrid 0.5 M/c 5 Jejunal LN

* F = female; M/c = castrated male.

1

¥

LN = lymph node.



Table 3. Enzyme cytochemical and immunohistochemical results of ileal lymphomas in 12 swine.

Enzyme Cytochemistry* Immunohistochemistryt
EBV
ALP ACP ANBE BG K A IgM  IgG IgA Alb CDw75 CD79 « CD79 f HLA- CD3 TdT PCNA PE2 CS1-4

DR

1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

3 ND ND ND ND - + + - - - - + + - - - + ND -
4 ND ND ND ND s + + - - - - + + - - - + ND -
5 ND ND ND ND - + + . - - - + + - - - + ND -
6 + + + - - + + - - - . + + - - - + - -
7 + + + - : + + - - - - + + + - - + - -
8 + + + - - + + - - - - + + + - - + - =
9 - + + - - + + - - - + + + + - - + - -
10 + + + - - + - + - - - + + + - = + - -
11 - + + - + - - + - - - + + + - - + - -
12 - + + - - - - - - - - + + - - - + - -

* ALP = alkaline phosphatase; ACP = acid phosphatase; ANBE = « -naphthyl butyrate esterase; BG = 3 -glucuronidase.

T Alb = albumin; HLA = human leukocyte antigen; TdT = terminal deoxynucleotidyl transferase; PCNA = proliferating cell nuclear antigen;
EBV = Epstein-Barr virus.

ND = not done.



Figure Legends

Fig. 1

Fig. 2

Fig. 3

Fig. 5

Fig. 6

Fig. 7

Ileum; pig No. 3. Cut surface of a solitary ileal mass localized opposite
to the mesentery and protruding outside the ileal wall. Arrows indicated
a jejunal lymph node metastasis with extensive necrotic and hemorrhagic
foci.  Note the ileal lymphoma spreading into a jejunal lymph node
through the mesentery (asterisks). Bar= 10 cm.

Abdominal organs; pig No. 10.  Extensive transserosal metastases
(asterisk) from large ileal mass to the liver (arrows) and large intestine

(arrowheads). Bar = 20 cm.

Ileum; pig No. 9. Early jejunal lymph node metastasis (asterisk) in a
case with a small ileal mass (arrow). Bar=5cm.

Ileum; pig No. 3. Ileal mass arising from the Peyerss patch. Note the
remnant of the lymphoid follicles replaced by lymphoma cells
(arrowheads). HE stain. Bar = 0.25 cm.

Diffuse large noncleaved lymphoma cells, follicular center cell ori gin; pig
No. 3. Lymphoma cells showing large oval vesicular nuclei

containing coarsely reticulated heterochromatin and central prominent
nucleoli, and narrow cytoplasm. Note the immunoblast-like lymphoma
cells containing a single large nucleoli (arrows). May-Giemsa stain.
Bar = 25 um.

Alymphoid follicle of a lymph node from a healthy pig. Large
noncleaved lymphocytes among the follicular center cells. May-Giemsa
stain. Bar = 50 um.

Diffuse mixed small to large lymphoma cells, immunoglobulin-producing
cell origin; pig No. 9.  Part of the lymphoma tissues consisted of large
immunoblast-like cells (arrows) and medium to small plasmacytoid cells
(arrowheads). Lymphoma cells stained purple with May-Giemsa stain
just like that of plasma cells. May-Giemsa stain. Bar = 25 um.



Fig. 8

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

9

10

11

14

15

16

Diffuse mixed small to large lymphoma cells, immunoglobulin-producing
cell origin; pig No. 9. Lymphoma cells containing PAS-positive
intracytoplasmic inclusions (Russell body). Periodic acid-Schiff (PAS)
stain, with hematoxylin nuclear stain.  Bar = 50 pm.

Ileum; pig No. 10.  Lymphoma cells (asterisk) replacing the dark zone of
a lymphoid follicle. HE stain. Bar = 150 pum.

Ileum; pig No. 5. Lymphoma cells infiltrating the muscular layer in an
“Indian file” pattern. HE stain. Bar = 100 um.

Ileum; pig No. 10.  “Starry sky” appearance of tingible body histiocytes
among the lymphoma cells. HE stain. Bar = 100 pm.

Jejunal lymph node; pig No. 11.  An edge of a metastastic mass featuring
follicular and sinusoidal invasion by lymphoma cells. HE stain.
Bar = 150 pum.

Diffuse large noncleaved lymphoma cells, follicular center cell origin; pig
No. 10. Lymphoma cells within or around the vessels. HE stain.
Bar = 100 um.

Diffuse large noncleaved lymphoma cells, follicular center cell origin; pig
No. 10. Membranous alkaline phosphatase-positivitiy in the lymphoma
cells.  Alkaline phosphatase stain, without nuclear stain. Bar = 50 um.

Diffuse large noncleaved lymphoma cells, follicular center cell origin; pig
No. 10.  Diffuse granular acid phosphatase-positivity in the cytoplasm of
the lymphoma cells.  Acid phosphatase stain, without nuclear stain.

Bar = 50 um.

Diffuse large noncleaved lymphoma cells, follicular center cell ori gin; pig
No. 6. Monoclonal immunoglobulin expression of IgM in most of the
lymphoma cells. Labelled streptoavidin-biotin (LSAB) method with
Mayer:s hematoxylin stain.  Bar = 50 pum.



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

17

18

20

21

22

23

24

Diffuse large noncleaved lymphoma cells, follicular center cell origin; pig
No. 10. CD79 /3 (B29, clone B29/123)-labeling of the lymphoma cells.
LSAB method with Mayer:s hematoxylin stain. Bar = 50 um.

Ileum; pig No. 10. An attenuated network of 3 subunit of S-100
protein-positive follicular dendritic cells (FDC) in a follicle invaded by the
lymphoma cells. Note some clusters of lymphoma cells (asterisks)
surrounded by the cytoplasmic processes of FDC. LSAB method with
Mayer:s hematoxylin stain. Bar = 50 um.

Jejunal lymph node; pig No. 10.  An vestigial FDC network in an
apparent follicular neoplastic nodule. LSAB method for /2 subunit of S-
100 protein, with Mayer:s hematoxylin stain. Bar = 100 um.

Same region of Fig. 12.  Ileum; pig No. 10. Many S-100 « -positive
histiocytes in far greater numbers than identified histologically. LSAB
method with Mayer:s hematoxylin stain. Bar = 100 pum.

Electron micrograph. Diffuse large noncleaved lymphoma cells, follicular
center cell origin; pig No. 6.  Alarge noncleaved lymphoma cell
containing a vesicular nucleus with a single prominent nucleolus and some
intracytoplasmic strands of rough endoplasmic reticulum and clustered
dense bodies (arrows). Bar =2 um.

Electron micrograph.  Diffuse mixed small to large lymphoma cells,
immunoglobulin-producing cell origin; pig No. 9. A lymphoma cell
containing a peripherally located euchromatinrich nucleus and many

dilated rough endoplasmic reticulum simulating a plasma cell.

Bar = 2 um.

Electron micrograph.  Diffuse large noncleaved lymphoma cells,
follicular center cell origin; pig No. 6. Poorly developed intercellular
Junctions between the lymphoma cells. Bar = 1 um.

Electron micrograph.  Ileal Lymphoma; pig No. 6. Ahistiocyte
containing many lysosomal granules and phagocytosed cell debris.

Note its cytoplasmic processes attaching the lymphoma cells.
Bar =2 pum.
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7. MXEH

BOERY > NEORKFN, BRMBLEY, SEARIL2NE L0
BT EZENR %

UYSIE GER Y2 Vo8E) WIROGREED—>Th 50, EM7% R
BEWHBIIRL M ICERTw R, L L, KESDS d Ol —h e
BOBHFERMEE L1, LB EER RS THE SNTWD, B,
[ 2> s TR ) > 7SS B L 7= 0L 2300 1) o /< SRR AS S FHRE X s,
EHED, 1980 D5 1994 £ FTD 15 M, EHIETIT - - RABERE T
FERLZ 26 BIOKRD ) w80z, ERE2ET 1282 Bn2LE. 5%
HALRRR) 28, BTROEMAITONTEY, 20REEMEMITL b
DIN=Fy b ZRBIPTRZ, KDY Y SEORZEDOHIZIE, & FDss—
Ty M) DFUREIER L bOD DB, Fick bRV F LEY
YNNJEICIE, e bDONR—Fy MY UREORERO—D E XA TWD Epstein-Barr
virus (EBV) EEICRIHENT WS, 22T, ThLOME 25# 12 LA
5, BOEGY ¥ /8 BORBERER, BFIZH0ITRBRS TRV IEEN
DB R RE L7z,

MBERE D R2BOKRDER) >/ 0E & BN, B,
RIBRMBLFN B L UBMEREENICREL, BONFIREHPeL F /Mg
UYoSiE, B MON=Fy ) oSEEREL, AT, E7, IR
LM FB & 1 o 72 BB ALK 2 5 O EBV O & 37,

R BMBETRELLKOREY v/ EORETEIE, 10 HEH»-H 0.8
BHT, KD Y EOBEHFEMREN, BER 12 61, 46%) &5 Wid%hl
B (10 B, 38%) EIZ o7 WTNOERDL, KEKLHLVIETHRIZED
BRERAERIE e 2o 720 MBGY 28 EIE, 754 TR SIS HIEE & L T34
L, RHIOBEEY ¥ HEB e w2, Vo z@8L, TFAMS
(BB LTz, G Y Y oSIEOMIIL FERIE, E hON—Fy M) VSR
EANTHEPMEAT <, the lymphoma-leukemia study group of Japan (LSG) 474f1C &
2T, 11 FAV0E ALK - KMiFaIEOILAAR (DLNC B, RO, 1
BB E AMRAE (DM ), PuikEEMMEIcsE SNz, DM B Vo8
Mlaix, B3I vERERY v 7 (PAS) FUSKHIEDOHANE ALK (Dutcher body) <4l
faEAE A (Russell body) #H LTz, ZoOMROEEMEIZIE, %
REYE BB L-ZHOMRBERSRO N, BZ=ELYRL TV, BEY) v /3 #
DiEFEMIIE, LITLIEEBEOHEICRBEL, 5% 7% LTWw/ (Indian file
infiltration) o 2 BFIC BV TIE, FFEM L EEANOEFEEESR ON, AIifLd L
TWwiz, U ]8EM A 21X, alkaline phosphatase O i fd B2 C D B 14, acid
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phosphatase 35 £ T" ¢ -naphthy] butyrate esterase DMILE TDO U F A B TEEAER
ﬁéﬂfa9ﬂmﬁgﬂmtu,%ﬁﬁ%wi%uiﬁm—>ﬁ®%WEW%&
7D707%ﬁ@ﬁﬁant(gMAﬂ7m,gaxﬁlw,mGKﬁlwn

10W®E%%%d,EB@MB%@V—ﬁ—f%%CW9akcm9ﬂﬁ%ﬁ
T%otoUyﬂﬁmwﬁﬁﬁfu,&mo%éﬂﬁﬁ@%ﬁwﬁ%ﬁﬁm%

(Hx)®m5&%ﬁ®w@ﬁﬁ%hto@%M%mm,%w%%&%umﬁ
L7/ N R BAE T S B W 1345 4 dense body WHETH o720 VWTHD
FEBIZ b EBV HUEIZMIE S i o 7,

e KOG » S, S VAR SIS & TR L, B
DEEIRY) » SEHgERERTIE, ) U ER2EE L, O F AMICHET 2
C&, MRICREL, $1% %32 & (Indian file infiltration), FEIE |4 E#ER 4 2
LR EDRBEMEMEFHD, WEMRORESHERME LT M- B0
RETTTY) EEET D B MM AMIEE ) oo E A,
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8. RNEH

.Ileal Lym.phoma in Swine: A histologic, enzyme cytochemical,
1mmunohlst0chemical, and ultrastructural study of 12 cases.

Introduction: Although lymphoma is the most common neoplasm in swine, little is yet
known about it. However, the multicentric and thymic lymphomas are common, and
alimentary and cutaneous lymphomas are believed to be quite rare.  Recently, alimentary
lymphoma in the ileum or the mesenteric lymph nodes has been described in a number of
case reports.  We also observed 12 cases of alimentary lymphoma affecting the ileum
among 26 cases of swine lymphoma detected at meat inspection facilities in Kochi
Prefecture from 1980 to 1994. In domestic animals, alimentary lymphoma is best

characterized in cats and their pathological features are similar to those of Burkitt's
lymphoma (BL). A study of swine lymphomas suggested that most of these cytology
resembled those of BL. In addition, Epstein-Barr virus, an etilogical agent of BL, has
been demonstrated in a high percentage of human non-Hodgkin:s lymphomas by the
immunohistochemistry and the Southern blotting method.  On the basis of these
knowledge, we characterized ileal lympomas in swine with pathological examinations.
Materials and Methods: We characterized 12 cases of ileal lymphoma in swine and

compared with feline and human alimentary lymphoma and Burkitt’s lymphoma using
histologic, enzyme cytochemical, immunohistochemical, and ultrastructural techniques.
For the detection EBV, immunohistochemical examination was also done.

Results: The prevalence of ileal lymphoma in Kochi Prefecture was 0.8 per 100,000
inspected swine, and the disease was predominantly alimentary (12 / 26, 46%) or
multicentric (10 /26, 38%). None of the swine showed any symptoms such as weight
loss or diarrhea.  The ileal lymphomas were a solitary neoplasm arosed from the Peyer’s
patches, along with early involvement of regional lymph nodes, and showed a
characteristic pattern of follicular invasion leading to diffuse growth. The cytology of
the ileal lymphomas did not resemble of that of BL, but following the lymphoma-
leukemia study group of Japan (LSG) classification, 11 neoplasms were classified as
diffuse lymphoma, large noncleaved cell type (follicular center cell nature) and one
neoplasm was a diffuse lymphoma, mixed cell type (immunoglobulin-producing cell
nature). The latter type lymphoma cells contained PAS-positive intranuclear and/or
intracytoplasmic inclusions.  Both types of lymphoma featured many intermingled
“starry sky” histiocytes.  The lymphoma cells often infiltrate into the muscular layer of
the ileum in an “Indian file” pattern. Two cases also showed a chacteristic transserosal
metastasis into the abdomen and leukemic change. The lymphoma cells showed
membrane positivity for alkaline phosphatase and diffuse cytoplasmic staining for acid
phosphatase and non-specific esterase. Immunohistochemically, monoclonal
intracytoplasmic immunoglobulins were shown in nine neoplasms (IgM- A in seven,
IgG- A inone, and IgG- « inone). The lymphoma cells of 10 cases were also positive
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for human pan-B ce]] markers; CD79 « (clone HMS57) and CD79 3 (clone B29/1 23).
In the areas of follicular invasion, an attenuated network of follicular dendritic cells was
visualized via an antiserum against the /3 subunit of S-100 protein. Ultrastructurally,
strands of dilated rough endoplasmic reticulum and scattered or clustered dense bodies
were noted.  EBV antigen was not demonstrated in any of the cases.

Conclusion: Swine ileal lymphomas possess a distinctive pathogical entitiy, which is a
solitary neoplasm arozed from Peyer’s patches with early invlovement of regional lymph
nodes, follicular invasion leading to diffuse growth, infiltration of muscular layer in an

“Indian file” pattern, transserosal metastasis into the abdomen, and predominantly large B
cell type with IgM- A type immunoglobulin expression.
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WOEI ) >~ BRI, I IRE STV R VIR O
FREROPICT D01, H18TIR, Sy VEE - S5 74 VR &
Lt%ﬁ%@wuyﬁﬁtﬁmiémﬁ%ﬁﬁt,%2%?@,%1%?@&
FERZIZ, 1980 425 1994 4 F TIZ BB CRE SN/ 12 B D JK D 8] 5
U 2 NIE RN, BEEAIALER, S B L ORI R S Mk
EL, BONLHAZHPRC bO/NBY D 80E, b hos—F v MY o o30E
L, LTo/H%1587,

B1E FAULTULEE - NT T4 R ELABEZRD Y >/
WCRIET 2 EDREz

1. polyclonal HL ¥ I « §HHTf& (Dako 1), polyclonal Hit b A $4Hifk (Dako 1),
L CDw75 if£ (clone LN-1), 1 CD79 « Hifk (clone HM57) , Hi CD79 B $i4k (clone
B29/123), $t HLA-DR #ifk (clone TAL. 1B5) 3 & UF polyclonal $ CD3 Hifk (Dako
) OTREOE O YSFRICRKIST BHRE, BT 7 4 v R EEC
PURBRIELEE A 22 812X o T, RIL<) VEE - 25974 Y- E LK
ML D) Y SERICEF R FUSEE R L, FRENOHFAOBELA L, ¢ b
TOH|E L ITIT—FK L7,

2. TNETNOHKIIS T HPURBMIELEE L LT, Hik EEF&EIzI,
0.1% trypsin | X S BERMIE %, T/t b - ) Y SERPLAKRIZIX, 0.1M Tris-HCI
buffer (pH 8.0) HTD<A 7 0 = — 7EAH B X U antigen retrieval solution
(Dako #1) FTOHGIZL HMEARIE T2 LI2L - T, b B E FED
ISR /o5,

3. 7THEEOPRIE, RV<Y VEE 8T 74 YR E LEFRES R D) »
INEK subset D[EE, BB L OHFBAT T I2R LD,

4. BT 7 4 YR 2@ HURRIELETH Z L2 Lo T, #ETH L2
BUS U7 WA RHUR Sk OB L 22 FUS L2 WHUETH /855 7 1 VYR IC
ICHTTEETH 5,

H28 BoRBY > NEOHEBF, BRMERLEEN, REHEMIL
FHH L UBMTEFNRE

1. BHMETOERD) »ofEOFEZR (10 HEEL/2D 1.788) X, Lok
DEEREIZIZFRBETH A2, HEZEFEETLHHERYD Y 80E (12 B, 46%)
LR (1061, 38%) £ D HE RSN, KEOHEH.LELE 5o

47



0 OWE &N R B IABTI S B,
2.W@@%Uyﬂﬁmﬁiﬁmu,ﬁ%tbwm%uyﬂﬁ,tb@ﬂ—%
7 M) YBBEELL TV, B (53 e A58 2 40 S0 > © N7 k02 3
iL,@%@@ﬂ@t@#of@ﬁ)?ﬁﬁﬁﬁ(ﬁ%@%ﬁﬁvyﬂﬁﬁ%,
%%%%%ﬁ«w%ﬁﬁﬁ&)u,*@%ﬂ%%%T%%o

3. KERTOEMG ) 7 SIEANIE, RO a5 YSEIZZ R BN 50
ﬂ(&ﬂ,¢ﬂituﬁ%ﬂ)t%&b,ﬁikﬁ-ﬁ%%ﬂ(mGﬁ%)u
DREEN, e bOBEY LB L R CERE R L,

4. BOREIEY ¥ OB FE LA FTE, (alkaline phosphatase [514, acid
phosphatase 45 & U « -naphthyl butyrate esterase ? U8 ¥ AP F ) , P Rt T R (B
7D—VE%E7U7UV®%E,Gﬁ9a&0@W9ﬂ%ﬁ)w,$@%@B
MIBERE R TNENOREHTRIE, © b o BMKEY > 9 E FET
D 5

5. RO ) > IR O g i F A & LT, 1aM- A B o> Q1 B P 6o
U7 e AT B B MM AR Y > SIEMIE AT

6. RO ) >/ JEIZR S N IR 5% 1k, v b OIEME B 41k
mucosa associated lymphoid tissue (MALT) %I1) ¥ /8fE, OVF APEAHIEE ) > o3
EB&&N—#VbvyﬂﬁﬁﬁuﬁWﬁ%%ﬂUVNEKﬁ%ﬂéUyN@
MDA — 3 ¥ FHRITEMT 2,

7. UZAM BN > SEOUEIEEIE L IEHE ) > o SIE 0 R
& &k, IENMIREIAL (follicular dendritic cell, FDC) O#8 H HRAEE 128258 1 ‘
DL S-100 ZEYUEK (B HH ) %o 72 St TERTE 2,

8. WRODIEN ) > /8 [EDEMIERESIE, & b0 BT AMY »oE - Kk
MRSIE) A BB HELF 2 2%, dense body DFFFERES T I MM % s T X
AN

9. XD ) ¥ /8[E L, Mt O/ VSR, P DS—Fy h Y LS
& & O DB EFT B, MEBFOKIEF T,
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