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AR I ZEE IR B Y (R A OHFEZHE I REEO—>TH Y | FRHEE Tk
NG MER B OBZWT OT-DIZFE SN D Z LRV, AL, MIEHE S TER EEEOR
BEPEDAR W FEE O BEARDIER) b2 W & CHlgrERF M CoECcE 5, o7V v o
R ITRRIE D L BT 72 < | B S RELTh 2 55032 VW (Przezdziecki et al., 2015), Z D7z
D, BB OERR B TIEFEM SN D Z ENZ VR, ZOBWREITRE L TEWE O LI
WA, HMIIZ CHEBMEEBOREZK 2G5 2 LT LV ORBRTH 5,

MBS I IR SN O G AN TH D708, ZOYEIZIT NET & BREFTRE
IRENDR B D, NEFIZE T HMEE T, o 7 VidgsM i <icr va— Il Lo RE
EENT A= an y )i snsg, ZOREO TRTEETH D, Vo 7 LR
Wi % CRERMRA AT il L) k2 HLAFENMTbN T D, 7, BIEFICE
F DI I TR R B CRIGHINC EE S LD Z EnE <, — NS o 7 VI3 Iz
BRREE L CR AP Y12 X0 2 &5 (Meinkoth et al., 2014), F AVt T/ LN 51
WEI A AN=mae g RE LD DRNEINTEY, ZAbHEEIERIR TOMIRZ D2
HEMEW—KEZEZ bND,

TSR CIE, BHE O T OHEECTRIRIEDRIR O 72 D I EBHIL 0O FK & R E T 5
ZENEETHDLD, —MPEETONERNETHD Z LB, 2O XD RGE. G
Fafb% (immunocytochemistry; ICC) & MW=~ — T —DOBHENGHTHY . NESR
TIXPREWT-CIBPRIEDRIRZ AN L L THix i~ —h— O ThnTna, #ilziE
LIRS &2 Bllc 28T 5 & & b ERRRE A REEYE 2 (HER2; human EGFR-
related 2) ZHERSCT A v Y 2 VRV EVRZERZEOKHEO T ERINTHZ L TX

D R 2R IR E ARG 5 2 L /3T & 5(Skoog and Tani, 2011), & 52, ICC (ZEHED



ABRIEIERIZ I T AR b IS S TE Y . 207 O GRGLEIEDE & itk

W% (Francz et al., 2011; Moriya et al., 2016; Walke et al., 2017), —J7. BRES-fEEO

fa Clx, Ml <o ICC X Hmic ik LCuniawy, ICC #FIH L Tl L7 —A LR
— MIAEET 5 DD(Colledge et al., 2013; Fritz et al., 2005), A2 IZI1T 5 ICC DIk
B RREME, ARMES LOREERICOW I o 2RE b Tz,

UTAE, PEBEM OERIIRE S B L TR Y . BICIEEMERE CIIEEO & EL A
TWND, ZDTDITITZW RN OESRR VLA TH Y | Eilk T O CIHZIRIITRAENT 2
DA IE L 0 BERERRRAEIC 2> T EFZ BND, LA LRNDL, FLATYADHR
TEREM O FBUE > THTTON DB IZIZRA DN H 5, T ORA 2T B> TEE M2
R OEERBWHNE UCHNLT 70, BT v & RO SR O R A
RZEDTET P ADEMPLETH S,

& 2 CARMZETIE, BB OIEEARTE O @ Bz T 72 RREEIRFSE & IE L=, BB 1
HETIE, AEOHIIZ TER TH L3 =an URAIZONT, fHEEOHIIZ ~D A1
PEZRE L2, A XBLOR a2/ MRBZEARIC S = an g iu@ b X 5L 4 i

U MG OO MM 2 E BRI 5 2 & T 2 IN= 3w v Qe o M 2 BRI R L

Ll

Too B2 BT, MMREZIZERIT 5l ICC OBFsE K O OREIRIIA FPEIZ DUV TG &2
Tolee A XMBBICMRBZIERCONWT, A NI F v (ERGR~—A—) LEASTF
v (WEER~—H—) (T 20l ICC 2% L. %% ORI A HMEIC OV CTRE:
HIZART L7o, 3 3 T, fHEEMm TE < RAET D U v EIZ SV THllia 2 TofRE R
B (B MARAY/T M) o2 B & L7 ICC ZBHF L. 612, ZOMKRICH
[ZOWTHF L7z, CD79a (B ffild~—74—) & CD3 (T #ifld~—n—) ZFEFRET 5
7o DR HAOCPURIEZMENL L, Bin 27 v —TF U 7 4 BT ORE R A iR T 5 2 &I

EVAXEexan) L EOBZWICIT 2 A AMEZEEL 72,
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BRZEFHEIIC I 1T DA 1L, —IC e~ 2 U AR —Tufm (X LY 5 AT
B L) TITh Wb, - F ANEOHIIEZ CEIROYt LT/ X/ =2 1 7 (Papanicolaou;
Pap) Rt CTH 0 RS TERCMFED 2 7 ) — =2 7RI ST % (Papanicolaou,
1942), Pap JADFFME L CIIOREAIIA~Y MRV ) VAT 2 2 & RB% T b, &
MRy i~ F R E — 7 B OMRIIEE 2 BIEL T 2 DI L TW\D, 2072, Pap 4
O ISR OO BEVEE 2238 L C 38 W (Raskin, 2001), B AE O ESHIEE Clda—
IV RARZ U HE— R LWz BYea kT 5 (Mehta et al., 2010; Yang et al., 2006), Z D X 9
7RRER S Pap Qi fEEEMMOEGHZICEAN THL B2 LN, FLY
Guta LEL7 0 | BEAROWEE FERDEEET 2% ) — /L CREET ) BLETHY .
Flo, RETEGEMTH S, £02D, HEEYORIKROBIS TR 5 2 L3 LU,

20 Pap a0 TROGHESIZ, ANEOMIBZ TOHREELRDLZENdH DL, £DT
O, Pap Beta G I21T 9 72O DO E MM THhILTE Y . 1995 4Fi2iE Yang © 12 X - THZME:
[ EAREA 2 O T2 Pap Yealkhi gk S iv7-(Yang, 1995; Yang and Alvarez, 1995), =
ORGHEFEHE (rapid-air-dry; RAD) Pap Yefaid, €K OBHMEAYeta TR A Ml L CHziis
KICHHEIETED LI LD TH D, TOREMHEIIIERE L FA%EH 50 IEENL L
T(Einstein et al., 1997). #H%5[#ilui2(Lemoset al., 1997; Yang and Alvarez, 1995), &
€72 (Basolo et al., 1999; Christensen et al., 2008). KRIFENRTRIR O ( Yang,
2003)72 EICJAL<FH S TH D

RAD-Pap %t & 163K D Pap Jeta D e K OEWIEARDFEEETH D, (EKD Pap Yeta
TR EE A ATV 225, RAD-Pap Jefa CIIWAMREAZ NS Z L3 TE 5,
PEEEMW) ORGIRBLY; Tld, REE DS LERTERD Pap etz Ml 32 2 & IR

Th DD, HIRFEEEAR TYE TE 2 RAD-Pap A THIVUTZ OFIEMITE W EE 2 B



Do EERIZA X & U~ OHifaEE TD RAD-Pap Bt DI AFI0N B 0 . & OH AL S &t
STV 4 (Jérundsson et al., 1999; Pérez et al., 2005), L7 L7226, £EESEN) O M5
M2 TH RAD-Pap Jeiin ¥ AW Yt |Z TR TH 5 OIS OW T R BRFEN
T TV, £ ZTARETIE, A X OEGEMINZIEARIC RAD-Pap YetaZ A L, IEE

DRI 1 2 36 A Ru & O & Feldigs LTz,
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AR SRR IR I R DB EIRER S E WM S e GREER 5 VM15040)

1. 7
BV S R I B il COMEHIIC I S 7 X B L OR 2 OEEHERE (n=57) 25
AL TREREAFR U, BRI L 72 AR X~ CHIARR B I 2 S Cls n . £
OWFRIZT FRROM@MY Th D (£ 1-1),
L RCRIE - RTPEPERRIE (n=5). K LR (n=5). ME (n=4). PRGN LRZIE
(n=3). BAT LR (n=3). RITAEMRE (n=2). AWK (n=2). FLIRE IR
Wi (n=2), Wi P EEE (n=1), 7A27 U UgE (n=1), LIREMEREAE (n=1), i
Al (n=1). v~ A BA—LE (n=1) . FLBRRE (=1). BME (o=1). EAEHRIE
(n=1)
AR - MR AME (n=4), HHERE (n=3). MEARE (n=3). FARE (n=2). &
BHAE (m=1). EHRE (n=1)., EMRMEEEE (n=1)
M AR  BEHIARERIE (n=4) . U >/ (n=3), FHMEKAE (n=1)
PR A RS 4 ISz L, 24 BERILINIC RAD-Pap Y68 LONF A9
(Wright’s Giemsa & % \ /% May-Grinwald-Giemsa) Y:fa% i L 7=, A% To RAD-
Pap Jetaid, EICHE Sh- 7 v b =0 (Minato, 2000) 28 B L CTHEM L7 (£ 1—

2),

2. JEREET
RAD-Pap 8 L OF A9 Gufa L IZEARZ EFAIMBE THR L, £V 7 onTT Yy

SZOVERMET G E 2 ) 3 MRS LT, A8 7 i bR 20 fE oM A L, 7Y



X Vg AENT > 7 & (SigmaScan Pro 5.0; Systat Software, Chicago, IL, USA.) % A
(A) BMMEs, (B) Mok KERE, (C) BEOfKKERB LY (D) B/MROREKEL

ZRHHI L7z, 7o, #MEL (CB) BLO/NMEE (DIC) ZRE L,

3. wtal bt

Hr AT I 1L PASW software (IBM SPSS Statistics, Armonk, NY, USA.) % {{/H
Uiz, 7= 23 FEEHREERZE TR L. ORI RMR BT Y F 2R
PEHER =% ) 2. RAD-Pap Yot b AV YafEARIZEIT 5437 A — 2 OFBIX
Pearson OAHBIREZ I THIT L7z, /37 A—Z1281F 5 RAD-Pap Jufa & & LY
07213 Mann-Whitney URE THT L7z, %37 A =X 2 BUEEE (n=14) &
HPEIES; (n=31) DZEIZOWVWTH Mann-Whitney UMRTE TN L7, WITNORES P
725 5% LT CHRERAL Uiz, 7ol MIBMIEE & R a3 o5 & (3 O

23572 % 12, ATREEOREN B L,
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RAD-Pap 44 T b % i i2 Bt 7B O %

AFETHWZ RAD-Pap YD 7' 11 | 2 VITIIAEAR DO TR B E A E T 18 OYsf T
WEFENDD, YeaRFITA 15 43 L B CTdh 7=, RAD-Pap Yufa s ¥ AP Yt & Ll
T % & RAD-Pap 4fa CIIEAICER SN RMERDBIER Sheh o7, ZHUTF A
BTHBHIZEOMEO L Z I 35— a UPROLNDIEARTHLFEEETH -T2, Pap B
OB TH 5L EYEOIEE. STV RAD-Pap Y0 TH HoIcft Ty (11—
D). MIRVEIEZ OB L0 53T S AL, e ¥ RO O RE B C i, RS o0l 23k .|
W, ALY R ESRR Y R L, BUMRIZEIA 2 A L o DRI B S, £
DA AR EBFHBET 22N TEI (K1-1), iz, BOI m~F oYt s
RN BIFTHY  AL—Z JfRk. L=k, m—=7R BRI IOV WA Ehka ey
0T U NH = DERE RGBT 2 ENTEZ, &5, RAD-Pap %4t S 7= Hifai

MM E OFAEE 3 i < . BHER LB W T HMIERROBIZREZ1T9 2 LN TE T,

i

HAEAT

L

RAD-Pap Yuta & & LYt oo BEME 2 fifd L 72 SR . BB, o RE &, oK
FEONTYF MEOILS, BoMREE, MIRE OILS D87 2% By, BV
DTy x| BMEORE S| B/MEORESD/RTYFD 10 D/3T A —4 T RAD-
Pap Juta & F LYY L OMICAERMEENRD bz (R 1—-3), B/MIE Tl
HIRVAHBAMG HALTZ Ay, DD /T A —Z OFIRFIEE > T, MM LD /X T Y X
ERIMER D RT Y %D 2 HBIZHOW A E R MBI S e o 72,

RAD-Pap Geft & & LY YL O EITOWTHIIT L7/ /MR B/ MES D~ Z >

X, B/MEIZIED 3 DD/ T A —% T RAD-Pap YLan ¥ AV YE L0 A EIZEVEE



AL (F1-4), —J, MREDIRS, BB LIOB/MEOKE SITBWTEF LYY
23 RAD-Pap et L 0 b A EICEWVMEZ R LTz, EOMD/RT A—F Tl ik oic
AEZEITRD o Tz,

EERES & MR S & bhis U725 9. RAD-Pap Yefa Tl B/IMERO K & S & B/IMAKL
o ATy xo 2 HAIZBWT, BEARELY bARICEWVMEZ R L. (R1-5), £
DD /RT A —=ZIIFEEDRO N2 oTle, FLAPREATE, MRoRE S, FEoO
RES, BEOREZIONTY X BMMRWEHONZ Y 20 4 HBEIZBWT, EENRMEX

D HLEBEICEVWEZ R LI,



= £

ARF TN L7z RAD-Pap Jefiid, WBEARD KN GEAE THI 15 53 TR T L.
W OX LAY L0 IR CY @z T 5 2 LN TET, Pap Jefald~~ hx U v A
LYY G 74 U —r 0 3 FEOYEIROVEE O 2RI L CRliRZ ZERIC G 5y
T oiLd, I~~~ F XU U CHRA B/MRIZA LY G T L VAL SN D DY,
AR E T ARRE O 3L OB Ko TEFNED Y | Bl 213 B OIS 2> 5k,
E Lo B TIEA Lo Vb REIZG E S, 2 OAFRELITRE Y FEOE 7R & oW
\CHZER TR L 72 % (Lemos et al., 1997), ARFEDMFE TH, RAD-Pap Ytz i L 7RV L
BOREDEEA T Pap YO KFHE T H 2 MNE O AL TRD bz, T b ORFHITm
HOXLAYPREAPERTIIEL LN TET ., HEHYTL L I RBET DR LEgEO M
21213 RAD-Pap Bea i3 I 722y —icie 2 B2 bz,

AWFFE T, MIRRES TR S 4 2 5 o R VE 2 T RE R HRI AR R M L7z, £37, &8
7 A =222\ T RAD-Pap Jeta & 5 LAY DBV ZffNT L7z & 2 A B b iRy HBI 23
B BT DTG T2 > 7=, 2D &5, RAD-Pap Jefa TldkEH 5\ IR A
W E L ZIHE 8 2 VAR DOFEEEIZ F A YLE L DN R < K AL L RIERO SEHET
B b 2 AR E L A F il 2 Z LN TX 5 Z il sz, —F. oIz 9 H
D/8F A —%4 T RAD-Pap Yeft & ¥ AFYett L ORICH B BRI S 7= 23, £ OFaR
FEIT TR I o 72, Ko T, RAD-Pap Yt b X AV Yeta CiIiling ¢ b b E
FHIHERDRLT L B LW Z LRGN E o7,

— I, Pap B EMEAR TITMIA L BEORE SPF AP REEARL Y b/ 2D, 2
IFEADETE & AT T T4 U(Schulte and Wittekind, 1987), Pap 44 C I [E 7E (12
J 0 MM D =R TS S HERR S 2 A%, 3 A WYL R T R E T LV I o = ot
N R TEE I Lo S ENd 72 EE X LTV A (Yang, 1994), —J7. RAD-Pap
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et | TR E 2 R 2 720, BiGe B CIIEG MmO K & S13ERkD Pap Jeta L0 H K
% < 72 % (Raskin, 2001; G. C.Yang, 1994), L7 L7235, AEIOBEZETIL, RAD-Pap Y&
BRERICB T M EEORE SITFLPRALD HIRKRE L TUNS oo, ZHUdseat
FHIFATORE RS LB 520 TH W . RAD-Pap YO fZAR TOMINL & O K& Z1TF LY
LYV bNSholc, ZORRNG, MO O R/ INRENE 2 #4572 1213 RAD-Pap
L IF AP RE LV FH > TN D LB R BT, EBRIT BOKRIREPED ST A — 5 % T
% & .RAD-Pap Juta ClImMiig & BV & OMICAHEZENRBD bR > T DTk L,
X LYY CIEEMEIEE O F 03 A B2 EVMEZ R LTz,

RAD-Pap 4eta CTlE, HMEEEEAZ V2D 720, YetallBE U RN imA 2 HAf 3
D LRENULETH D, (Yang, 1995), A D FARRNZAEH ¥ 2% HRIZ DU Tl L7z
FOMZETIE, FAFITARA R TIT ) O CTh 5 & @i S TH Y (Chan and
Kung, 1988), (T TV % RAD-Pap Yuft Tl A B A /K CIEARD /KT THi T
V% (Kamal et al., 1997; Yang, 2003), & 512, RAD-Pap (4 THEHAFIZ1T 9 HIDO—>
ELT, MIlEZEARCa X Ix—rva vk LTURATZRIMEROPEER L 2T T 5,
PRSI R2 Tl UIE U IRIMIR ORI £ 0 GO EEA TS Z 03 H 0 | A
DOFARF & FIFFIZE s ORMER 2 E 1 S THERTE 5 2 & 1% RAD-Pap GLB LD &
% %2 51TV 5 (Chan and Kung, 1988; Ng et al., 1994), L2>L7e23 5., PEEEMOHlG
2 CIIEAR Lo RIMERZHERRT 5 Z & 13R U TR & 1TV 2 70 AR EICRIMER DS f77E
LW EITIEADE (7 ) 7 ORE) O tiAaEE L <. £/, FRifERITHIECZ )N
KDY A X% il % 72 O D EHERHFIE T b & 2 (Raskin, 2001; Tyler et al., 1999), £ -
T, HMEEM ORIIZ I B WD TIEAR EORMEKZPEFRT 2 E&RITR< | 0 L AJRMERD I
Zifd Z S9N Pap YD ZEHPLAMEDPHER SN TIEEZHBE T 2 XETHL LB A b,

Pap Yefa IR OMMEEOBEITEN TR Y . FT/MRTA L v VI sn D 2

ETEDORE S, BB LOIRZFHFNCBILE T 5 Z £ TE 5, ARV 2 RAD-Pap %4
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BEATEH Z O MIZHE SN TEY . RAD-Pap Y3/ MEDTEREBILICIH UV TX L ¥
BEYDBENTWD Z LR SN, /MR DZAVIT RS M O B I B Ch
V. MRS TR A & U TRYMED KRB, Bk, KRR, BETEERZT 5
% (Tyler et al., 1999), 4 EIOEREFHUFHIFENT CH . B/MRIZBE L TEZH D/ 2 —
2z L7z, 2 OfER. RAD-Pap Juta Cldtz/ IMED K/ NRFEIVE & B/ IMEIZ D 3 F 2 3
(ZFRW TS Y BV L 0 b AEICEWEE R Lz, ZOfHRIZ. RAD-Pap Y4 T
IR IMED A L o DRI LTI B MA E TR Lo K R DR 2 e L 72 b D
T&H Y. RAD-Pap et B/MEDKRE S ZFHET 2D L THD 2L 2R LT D, —
T HRORE S BOKREE, BOREEOATY 2L UOMIREL DT Y 2T,
X L WY th o BRI A B L0 b A EICEVMEL R L, RAD-Pap Y4 TiT A EA
IR SR o 7o, AR ORE R, MRS CHEE AL o =ML EE 2 BT 2 72 01 iE, &4
DA BT AEN TR ETHDL Z L 2R L TND,

Vb, AEOWMBEIS . RAD-Pap Jefahd A X & R a O I BT A M Gy
BIETH D T ERP SIS T, FRITHIAL O 53 (L O S -<CAZ O O RE O Bl 22113
RAD-Pap Jeta0 A MPEITmWEB R BT, —T7 FRMEROE M A X0/ Ly
STERERHDHZ L PO oTz, Pap JalIANEOMIEZ ClIEROYEEETH D
D5, ARIOHROFE R BIIHEE OMILZ TF AFRAICE > TRDO DG E L ITE 2
bhiehode, LALARR L, MO SEESCHE OFHIICENL TV Z LiZFEETHY | Y
bk 15 7y LERHI TR T T2 2 L0 b fHMEE)OMIINE T b BRI 223w @ik & LCH

Mahs Zenifrshsg,
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Vi i

s i=any (Pap) RlE NEDHEMNTZICEWTEROREETH D, L LARN
O, B Y TREEIEDOEVIC LY HEBOMIEE TR L A ERA STV A
VN, T8 O Pap Y | TR EE &2 ML T 500, BLBIEAR CHEME T & 50l Pap YeiEm i
FISH SN TV, Z O EsHGE (rapid-air-dry; RAD) Pap JetaikiI AN oMz <
LRATE D LEZBND D, TOFAIC OV LR STy, 2 2 TRETIEA
X L3 aOfIfZIZ BT D RAD-Pap Yt o F M2 /EE L=,

JEE Y k2 KRR el OOV S 7 A X OIEBHEAL (n=57) DA X v THE
A% T RAD-Pap Jefi b F AP Rta 2 Lk LTz, 7 2 2 VBB G B0 & BT AT I &
S THEBOBMEERHIC M DL D 12 O/RF A —=HITOWTERZITVREHARIT AT L
7=

RAD-Pap YO iIEARDEENHLEAE T 15 BUNICE TT5Z LN TE T, T LAY
& T % & MO LR & 2 MIE OB M OENC ORI 3 RAD-Pap 44
BN AFYEIZPE > TV, RAD-Pap Y CIlIBIE SN A MIRD YA X3 F A e X
D H/hEL | AR RICBE S NRMERDBIZE Sy (s Tisim) 2 & bRl s h
72 WERHAIIMEHT OFEF, RAD-Pap Yefa & F APFY TIEE < D38 T A —2 TIROFHBIA
OB, MG TRONAERNE U TRWI EBH LN/ o 7o, MR & RIS
DTS & B/IMEOR E SI2 & 25 EMEEEFHmIZBE L Cld RAD-Pap Y20 17 MBS
D08, MR O R E S MBI K 2 Bl CIEF A VR ED BB TH 5
ZEBHBMNITIR ST,

LLEDFERING | FEEEI O M Tk RAD-Pap Yl AV Yic L > Tb DY
LIEEZ LN T, L LD S, MlOSMEERCE ORI EN TV D Z L IFHET
b, oY — 1 e L ToFRAETREWEE Z b,
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Fig. 1 - 1. Light micrographs from rapid-air-dry (RAD) Papanicolaou (Pap)-and

Giemsa-stained samples. A and B: Renal carcinoma from a dog. C and D:
Hemangiosarcoma from a dog. E and F: Transitional cell carcinoma from a dog. A, C,
and E: RAD-Pap stain. B, D, and F: Giemsa stain. With the RAD-Pap stain, sizes of
cells, nuclei, and nucleoli are smaller than those with Giemsa. Multiple minute nucleoli
and various chromatin patterns such as smooth, finely stippled, ropy, and clumped are
clearly observed with the RAD-Pap stain. In thick specimens, nuclear details are
observed with the RAD-Pap stain (Panel E), but not with the Giemsa stain (Panel F).

Bars= 10 pm.
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Table 1-1. List of tumors evaluated in the present study.

Histopathological diagnosis Number
Perianal gland adenoma 5
Squamous cell carcinoma 5
Adenocarcinoma 4
Sebaceous epithelioma 3
Transitional cell carcinoma 3
Adrenocortical adenoma 2
Mammary anaplastic carcinoma 2
Tubulopapillary carcinoma 2
Epithelial tumor
Adenosquamous cell carcinoma 1
Apocrine adenocarcinoma 1
Benign complex adenoma 1
Hepatocellular carcinoma 1
Meibomian adenoma 1
Mammary simple adenoma 1
Renal carcinoma 1
Sebaceous adenoma 1
Melanoma 4
Fibrosarcoma 3
Hemangiosarcoma 3
Mesenchymal tumor Osteosarcoma 2
Chondrosarcoma 1
Liposarcoma 1
Malignant peripheral nerve sheath tumor 1
Cutaneous plasmacytoma 4
Round cell tumor Lymphoma 3
Histiocytic sarcoma 1
Total 57
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Table 1-2. Procedure of the rapid-air-dry (RAD) Papanicolaou stain.

Step Reagent Amount/duration

1 Physiological saline 30 seconds
2 95% ethanol 30 seconds
3 Alcoholic formalin 10 seconds
4 Tap water 5 slow dips
5 Gill's hematoxylin V* 1 minute
6 Tap water 5 slow dips
7 0.5% HClin 70% ethanol 3-5 slow dips
8 Tap water 5 minutes
9 95% ethanol 5—10 slow dips
10  Orange G* 1 minute
11 95% ethanol 5—10 slow dips
12 1% acetic acid in 95% ethanol 5-10 slow dips
13 1% phosphotungstic acid in 95% ethanol 5—-10 slow dips
14 EA50* 1 minute
15 95% ethanol 5—10 slow dips
16  100% ethanol Direct stream
17  Xylene 1 minute (3 changes)
18  Mount coverslip

Maximum 15

Total time

minutes

*: Muto Pure Chemicals, Tokyo, Japan.
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Table 1-3. Correlations between the RAD- Papanicolaou and Giemsa

stains.

Parameter R
Mean cell size 0.505
Dispersion of cell size 0.415
Mean nucleus size 0.637
Dispersion of nucleus size 0.54
Mean nucleus/cell ratio 0.715
Dispersion of nucleus/cell ratio NS
Number of nucleoli 0.407
Dispersion of number of nucleoli NS
Mean nucleolus size 0.341
Dispersion of nucleolus size 0.302
Mean nucleolus/nucleus ratio 0.435
Dispersion of nucleolus/nucleus ratio 0.374

R: correlation coefficient, NS not significant.
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Table 1-4. Differences between the RAD- Papanicolaou and Giemsa stains.

RAD-Pap Giemsa
Parameter
Mean + SD Mean + SD
Mean cell size (um) 14.57 + 4.24* 17.42 + 4.45

Dispersion of cell size

Mean nucleus size (um)
Dispersion of nucleus size

Mean nucleus/cell ratio
Dispersion of nucleus/cell ratio
Number of nucleoli

Dispersion of number of nucleoli
Mean nucleolus size (um)
Dispersion of nucleolus size
Mean nucleolus/nucleus ratio

Dispersion of nucleolus/nucleus ratio

119.64 + 56.78

6.25 + 1.22*
38.48 + 18.35
0.48+0.13
0.10+ 0.04
1.15 + 0.54*
0.76 + 0.29*
1.32 £ 0.44*
12.69 £ 7.02
0.21+0.05

0.06 +0.03*

121.66 = 52.94

8.18+ 1.45

41.97+18.34

0.50+0.13

0.09 +0.03

0.47+0.45

0.51+0.32

1.89+0.43

15.01 +6.47

0.22 + 0.04

0.05 £ 0.02

*: Significantly different from the Giemsa stain.
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Table 1-5. Differences between benign and malignant measurements with the RAD- Pap and Giemsa stains

RAD-Pap Giemsa
Parameter Benign Malignant Benign Malignant
Mean + SD Mean + SD Mean + SD Mean = SD
Mean cell size (um) 17.24+3.75 14.85+ 3.75 18.75+1.60 18.33 +£4.47

Dispersion of cell size

Mean nucleus size (um)
Dispersion of nucleus size

Mean nucleus/cell ratio
Dispersion of nucleus/cell ratio
Number of nucleoli

Dispersion of number of nucleoli
Mean nucleolus size (um)
Dispersion of nucleolus size
Mean nucleolus/nucleus ratio

Dispersion of nucleolus/nucleus

ratio

105.24 + 37.47

6.10 £ 1.23

32.27 +£13.28

0.39+0.08

0.07 + 0.02

0.99 +0.49

0.67 = 0.29

1.14+0.33

8.63 +4.02

0.18+0.04

0.04 +0.02

131.74 £ 61.17

6.45+ 1.08

43.90 + 20.61

0.48+0.13
0.09 + 0.04
1.24+0.61
0.82 +0.32
1.32+0.36
13.38 +6.78*

0.20 + 0.04

0.06 + 0.02*

103.99 + 15.03
7.38+0.85
31.99+11.23
0.42 + 0.07
0.06 + 0.03
0.39+0.33
0.37+0.25
1.73+0.39
12.00 +4.70

0.22 + 0.04

0.05 = 0.02

140.76 + 53.39*

8.68 + 1.48*

47.83 +21.11*

0.49+0.10

0.10+ 0.03*

0.50 + 0.50

0.56 + 0.33

2.02+0.39

16.85 + 6.99

0.22 + 0.04

0.05 + 0.02

Benignity and malignancy were based on histopathological diagnosis, and only epithelial or mesenchymal

tumor (excluding melanoma) were evaluated. *: Significantly different from the benign measurement.
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i

i

AR 1 LR B 72 MR B OZMNE TH VD | BREFICBWTH EOEEMET SV, —
R, BREEEMIZ 1T r ~ /) 7 A% —ufa (F L FYe) 2 7o R En T I
DWNTITOIL D, L LR b, MO RED & B D H Rk 2 HER 2 2 & IR
BHEV, BT RobE. KoL, BERERL M o M IR e E 130 OMINERE O 7
TaWird 2 Z LV, 20 X 9 5 A I3 /ia b (immunocytochemistry; ICC)
DAEMRTHY, ICC ZANEFMINZ TIEILERTRLRERNE L THLINATND
(Skoog and Tani, 2011), AEIZFT 5 ICC 1L, EEMIAOHROEETS T T2 L 414
AR D~ —J — LG AR DO RHIZ S VL 5 Cu % (Skoog and Tani, 2011), £7-, 7
HRGEH 2 - RTINS b R S TH Y (Ersoz et al., 2008; Francz et al., 2011; Ligato
et al., 2008; Salem et al., 2002), ICC (ZTMHIZITIVTRNT Z & DO TE 2RV 2R H
2725 TN 5,

HRE SR Z IC B W T H 4 ICC BFAIH &b X 91272 v (Hoinghaus et al., 2007;

Hoinghaus et al.,2008), B4R E OB E R Y — /L 72D D055, LN LR D,
% < OBRERRIFELE D ICC OFMMEZRIHK L T DIZH b b3, BZ2Bri+moIig i
ENTVD LIV, BETHOR TS ICC 07 1 b 2 WTHRMEARIZ I 5 gl
WAL PIZHE L T2 b DO TH DM, E O TRRITEM CRFRIOIEE 2 BT 5 72 DR R B
TOARMEIZE O STV 2220,

— RIS Tk, 1 U ES I A ERR, IE BERR (RIEER) . MMl o
B3ODAT AV —IIHHET LI ENEETH D, TOHFIC ICC ZRMT 572012l Lk
PF~—h—L LTHA N TF o, BMERY—I—L LTEACTF U 2N 00—
()T % (Przezdziecki and Sapierzynski, 2014; Ramos-Vara et al., 2010), & &(2(%, #f

BRRABIOAT YA hO~—H—& LT S-100 % 37 H STV 5 (Przezdziecki
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and Sapierzyniski, 2014; Ramos-Vara et al., 2010), Zi15 O~ —F — ORI IEEHIIE?
2B 5 ICC DIARTH DM, FKRBY CHHRRAEIHRE Sh T LT, EEOMEE
FEZ CIEH SN TOW WO RBIRTH S,

T ZTARTETIE, A X OISR D57 AR Z IO CLL FOERE (T 72, &
B 1 Tk, MR A 77Ty BEACFUBLIUS100 ¥ 37 2T 5
72 OFERERPURE DR 1T > 72, IROWTHEBRR 2 Tk, #EB 1 TH% L7 duliigsin
RIE DRI 2248 FAVE 2 AR 5 728, MBS AR A T OB IE DR F & MR A C o5 s
FRRAL A OFERAIZ DN T OREEMEZ LT L7z, & 612928 3 T, 1 o2 A
MY A M I F A Frafipgild 27200k e L TatitiiE 2o L.
L HHOCHURIE OBRFE 21T o 72, & LT, BAFE L7 2 A HuiRiE CfF b 7o ms R4 i

RO FGERBE R GURTEDORER & Hlg, 454 OIFIEORR & RS2 RFE LTz,

<
P
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MR KO

ARIRITEL B R F OB FZBAREHIE W M S 7z GERERE 5 VM15040),

EER 1 EBERGUAIE DBARE

1-1. o7

JEE RS R B JE B B | - OB it S 7o A X DRI & R & o TR & AR
L7z, BRI OMESHARIT T~ T~ U > THEE L CHRRE2Z It S h
oo BEARIIMFRL T CICRGE L, T 2% £ T—30°C (2 TREE D F MRS R LT,

YA T T FrOBRBEOT-OITIE, EEGRIESE & U CTHMBAR M (n=2) . FUREE

(n=1), MR LR (n=1). ILPYEPARRIE (n=1) 3 XOBAT LEE (n=2) OV 7
W, B4 F o OO T 01iE, I ERCRIEE & L CHCE RIE (n=1) . B PIE (n=1) ,
MEAE (n=1), FHERRE (n=1) BIOWEARK (n=1) O 72z, S-100 ¥
YR OB OT-OIZIE, BRI A T/ —~ (n=1) L OEVERPRIEE (n=1) ©

WANATIZ =3 LAY

1-2. 3K

PR EDOKRRIZIEL, A AF L —PEFA ML T AT eV B4 F UIE (labeled
streptavidin-biotin system; LSAB, DakoCytomation, Glostrup, Germany) % A\ 7=, —
WHKRIZIZ, Fie " A R TF o - v 2AE 2 7 a—FAHifK (clone AET/AES,
DakoCytomation), it hEXA LV F o « v AE /7 a0 —F LHiK (clone V9, Thermo
Fisher Scientific, Fremont, CA, USA) 35X Otk k S-100 # > /X7 « %KY 7 m—F

UK (DakoCytomation) ZfiH L7z, PRIz 4T 1bhi~7 X IgG (H+L) Y
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X1 (Vector Laboratories, Burlingame, CA, USA) }5 L O 4 F Akt v %% 1gG (H+L)
¥ fiif (Vector Laboratories) 2 i L7z, BUADAIUZIT, 1% 7 > 1iET /L7 2 > (BSA;
Fraction V, Sigma-Aldrich, Sr. Louis, MO, USA) % &¢e 10 mM AL U FRiEE R (PBS;
pH7.4) #H /-, 7o v X2 7{RIZk, 3% BSA/PBS #fH L7-, ®BEIZiX 3,3-

diaminobenzidine (DAB buffer tablet, Merck, Darmstadt, Germany) Z i/ L7-, %4
A~ A Y =D~ F XV Y ART T o7, 2tEa s b — sl o7z oicix, —kbtko
RV IZIEF~ 7 A IgG (DakoCytomation) 3 XOER 74 % IgG (RandD Systems,

Minneapolis, MN, USA) ZfiH L7-,

1- 3. BEERDIE

T by (4°C, 145H). 10% P HEEE AL~ U > (NBF; i1, 15 50) 3L 0195%
T4 =) (Kl 156 50 © 3 EEOREEIC OV TR 1T 572, 2 b O&MRH

LA P IR TIERIEDEEZTURIED 7 v s 2 V2t > T T o 7=,

D RIAY—Ickv i HE)

2)

i
i}

3) FRPHK T

4) 3%IMFELKFEAKIZ L DAREALAF 2 —EORIEL (30 43/

5) PBS Tk

6) 3% BSA/PBSIZL 57 mvF s (SR, 60 57H)

7 —WPUETA v FaxX—h VA b TF LR F 0T 400 (574K, S-100 & o X
713 200 547 (7T 4°C. W)

8) PBS Tik#

9) “IRPUKTA »Fa—1 (200 f5A R, =ik, 30 77H)
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10) PBS THE%

11) LSAB TA »F 2X— 1T (ready-to-use, =ili, 15 73f#])

12) PBS Ty

13) DABIZX 2% (ImliZ>& 3 pl © 3%iEL/kEKZ R, EE, 5 5M)
14)  WHZERKIZ X 2RO IR

15) ~A ¥ —DO~~ hF2 U TR G

16) /Kik

17) ol

18) L2 TiHfi

19) HA

1—4. HARERYAIED 7 1 b 2V ORENT

& D~ — 1 — ORI 22 B TR OBEER ., BPURE L OO BSOS O Kb
LG TREOfEMEAL 23 Tz, FRLITRTHPUR L LSAB O A v F 2X— ME3TCHA—
T UNTIT o7z, X UOICEPURORIERE %2 5 /IR E L. — Kk PURO ARG R 2K
ALl A M I F o BLUE A F 0310, 20, 50, 100 35 LT 200 fFARCHM L |
S-100 # 732713 100, 200 36 LT 400 fEAR Tk L7z, RWT, ZIRPUEICOWT H X
JEIE 2 5 A3 [EIZERE L. 150, 450, 750 {54 BRC Lt Uiz, Sl ARG e O Hik 4
Wiy 7 sisH OBRTREC L RISy 7TV K0 50 EAIE. RO
R % 10 B3 L0 15 MNCHER L7=, LSAB iE ready-toruse DRI 2 % D F L,
JOSHFE % 5. 10 B8 LN 15 M CHEMGT Lz, & HIC, @ OBESRYUREICR T 2 i
{EARRIBRD TRRAAM L, 7 1y X V% 5—10 pICEHE T 52 & T, 7r han

Dffims b ik A7, PBS (T X DPEHHE. YEi B 22549 10 FO[M o EHE S fimg L L 72,
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KB 2 MEBERGUATE D BRKRYAE AP ORREY

2—1. o7

JEB M BB R B IR DI B 1 COOVRHEO I ) S 72 A X DIEFHERE (n=30) »HAFZ T
IEARZAFR U7, BRGRIES & U CL FUBIE, FUBAR s . HURIRIE, ECAG I . i s |
i DRV _E B, e A, R SR, iR o0 B b B RAEEE, JR fe e -
A HAT O BRE, AR PHE, AT PSEIE 3 K OV HlaRE 2 Fv 7o OFsriia s o
F 2 B, FOMITT ~TH 141, I LGRS & LT, ol P, REUlis oD i 7 P iEE
TR O HEARER AR, B RIZEN O I, BT ORGSR A I, R O FEMER R ek, Fa e
OO e HI AR, AF B oD PRI, LR oo R A A, AR AR D U o SERREN A, AR
DY o EHERBIRZE  MIlPEPN OARFRER PINE . HEIZEPN OFARKER P 5 J ONERR 00 128 Ml e Ji 4
Mz (% 161),

A8 TR G T IR L, 35 £ T—30°C IZTREED F F s RF L
Too AL TREROVERNZ W T BRI L~ U U CREE L, MR B2 W 2 5
L7z, Milaa2 & AR B RN B W OB S R K D I 2 IS FE L S Tz, 70,
PRI O NEEE AR 23588 B VT SE BN I A TR ) B RSN STz,

2—2. K

[Tl

GG A I I AR L OSRRIEA DO WTIZEB W T H LSAB (ready-to-use; KPL,
Gaithersburg, MD, USA) k& W CiT->72, —~kEUKIZIX, fie v A RoroFr <o
2% ) 7 a—F PR (clone AE1/AES; DakoCytomation) BX Ok hEA L F o+ =
7 AE /) 7 v —F HUE (clone V9; Thermo Fisher Scientific) &/ L 7=, —ikHLiRIZIZL,
v F Akt~ v A IgG (H+L) Y ¥MiE (Vector Laboratories) M L7z, b1 hor

7 F UHUR (ready-toruse) ZFR< T XTOHLKIL 0.25% €A > (Sigma-Aldrich) %5
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2 10 mM PBS {2 X VAR L7z, 0.256% 0 B A »/PBS EIRIZ7 1w %0 7l LT HEE
L7z, FEIZiX DAB Z{H L7- (DAB buffer tablet, Merck) , BYGITIIN T v F D~~~
F% < U > (Muto Pure Chemical, Tokyo, Japan) #fEf L7z, &M= b r—/LiRBkic
L, RO DV ICIER ~ 7 A IgG (DakoCytomation) #fEH L7z, Bthd 5\ ifE
PEXFIROAND & LT, [ AEA LOIESIED G~ 7 v 7 7 — Pk JUWRMER
Hife 72 & DI L RCRAMAR O Gu itk 2 il Lz, F—EA RIZ 2 6 OIS E 17205
BITIE, UHFTERIC THAEIRAF ST 2 EEA D RN PRI EEGR & W33k BB

R EZW S TWD b0 zB R L THEM LT,

2 - 3. A TUAIE

N

FIEAEA 2 W ol R TR0 7' e F 2 VE Bl Fo@b Th 5,

D FIAY—ickvEiL HmR)

2) 7k hUEE (4°C, 145MH)

3) PBS TyEl (PEiR ML & 5 EHAEH . 10 7))

4) 0.25%H¥ A /PBS T7uvx s (iR, 10 45H)

5) —WPURTA »F 2~— 1 (100 {EA. 37°C. 10 57[#)
6) PBS TuEH (19 10 B)

7 ZWRPURTA v F 2— |k (200 {EA7R. 37°C. 10 47[#)
8) PBS THii (1 10 #)

9) LSAB TA »F=2~—| (ready touse. 37°C. 10 73f#)
10) PBS T (9 10 )

11) DAB 2 L 2% (Iml 22X 3ul @ 3%iEER{L/KIEKZ IR, =i, 557MH)

12) AR AKIT & 2 BOb Ik
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13) 7 v F DO~~~ bF ) T

14) KB

15) #7 )i

16) X3 L CTH

17) #A

2 - 4. PR b

1)

2)

3)
4)
5)
6)
7
8)

9)

MREAIC B 2 M L0 7w b2 VELUFOmEY Th 5,

Wi 32 7 1k LOFKRN

~A 70y —7 BRI LS HURBE AR - HURIRTE(LRIZIE 10 mM 7 = g
TREWE (pH6.0) Z Vo, =4 7 v v = —7WE (T50W) ICIFFHEME LY (NE-
5350F; National, Osaka, Japan) Zf#ifl L7z, THNEL 5 /3 CHEMEIL 2 bl S &, A
TA KT TREBRALTA 70y =—7 W% 10 73T > 72, B2 I3ERE T 20 77
I E L7z,

3% L KFEAKIZ L DRV A F 2 —BOARIEL (i, 30 4r[H)

PBS Ty (5 4rfHix3 [al)

0.25% B ¥ A L/PBS C7 v ¥/ (iR, 60 455R)

—WPUETA ¥ 2— 1 (200 f5A R, =i, 20 57

PBS Tyt (5 4r[Hix3 [E])

CRPUERTA ¥ ax— R (200 f5AR. . 30 2rfH)

PBS T (5 77[#1x3 [A])

10) LSAB TA ' F =2X— b (ready to use. =&, 30 57[f)

11) PBS Tt (5 43 f#Ix3 [a])
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12) DAB {2 X 2%t (1ml (22> & 3 ul O 3%iwER{L/kFEK AR, =iE, 5 55MH)
13) W EIZRRR KT X 5 SO s Ik

14) v~ A ¥ —D~~ F ¥V o TR A

15) 7Kt

16) 7 /L 22— LR 51 TR

17) & ¥ L > THi

18) £ A

2—5. P & FEEHAEHT

S

S E YL d6 K ORIRRER AR O G Yu 2 AT o T AR A 2 — iR 72 B LT Ol 7 SR

k=113
\\\

el
BEOBIR L, WMoY 7T zBE (1) oVt (-) 2oLz, 7T Ao
5 S TR IR DA & Pelge U7z, RRMOG IROMIIZIA & 272 v 7 v st S iz a6
(i3, HERRSOETH 2 &Il Uz, M2 s ez detads KL UOMHMMEA O > 7T Lo
PRI e FRERIT &0 AEEHFARSEAI L7z, SERHARIMEATICIZ, PASW software program for

Windows (IBM SPSS Statistics, Armonk, NY, USA) %[ L 7=,

8 3 - NESEROLHUBIEDBEFE L Z OERRAYA A ORREE

3—1. 7

JEE VRIS R I IR BV (2 COMBHRIIC AR H S VT2 A X OJES R (n=9) 7~ HAER L 722
5 2 THEARR LOWIK O BHIEA (n=5) Mz, FEHHRERONEFRIT, FEL oMl
fE (n=1), RO FEE 0=2), HBROE/L MY MlE (n=1), B RSO Y >~
AEiFEE (n=2) B FOT RS U g (n=1) . BFENOENE FECREEE; (n=1) B X

O TOREAIE (n=1) Thk 5, MAKOLEBHEARIL, EEPEE (n=2), L
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FARNEE (n=2) BXLOYEH (n=1) oERIN, WTFoMBBZEAR S ER% 4 I
B L, 5 F T—30°C I TREEDE FHRTE LT, A X THEARDERIZ

ToMESHEAR T AL~ U o TREE L, A2 Wi il L,

3—2. 3K

% BHOEHURIE XS AR kbR 2 W - IBEIC K 01T o 7o, —IRBUERIZIE, $te b
YA N TF v AE 7 a—F Hi{K (clone AEI/AE3, ready-to-use;
DakoCytomation) B L Ot hEA L F o « THXFE ) 7 u—F Lk (clone SP20,
Spring Bioscience, Pleasanton, CA, USA) ZfifH L7z, —kHKIZIE, Alexa Fluor 488 1%
#v i~ % 1gG (H+L) 3% (Life Technologies, Paisley, UK) 35k U8 Alexa 594 3
o APy 1gG (H+L) miE (Life Technologies) Zf#H L7=. HiikiX 0.25% ¥ 1 v %
1210 mM PBSIZ LD AR LT=, 0.25% B4 V/PBSIERIZTZT v v 7ikE LTHE
M L7z, BY4etai2iX 4 6-diamidino-2-phenylindole (DAPI, Dojinkagaku, Tokyo, Japan)

EMEH LTz, = be— W iBRICIT—RAERORD YV IZT vy o 7z i L,

3—3. HlHZ EAOLHIRLE

HOEZ HHOEHURIE L, ATE OMEBERURIEO 7 1 b 2L 28 UTER L 72, DL RO

WY THD,

D FoAv—ickv @iz (HR)

2) 7k hUEE (4°C. 150

3) PBS Ty (Wil kUi X HEEER, 10 FOE)

4) 025%H A /PBS T7 vk 7/ (iR, 5—10 )

5) —RPURDRGIRA v F 2X— R HLE A F URURZ YA N T F U HURIK (ready
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touse) T 200 fFAB (37°C. 15 77[#])

6) PBS T (10 FHH)

7T ZRUA L DAPL DIRGHTA ¥ a— b : hi~v 7 2 IgG Hifk, Hiv 4% IgG bilk
3B L OVDAPI %4 % 500 5 CIRAAI (37°C, JH. 15 43H)

8) PBS Tyt (10 FfH)

9) # A (Fuluoro Mount Plus, Diagnostic Biosystems, Delhi, India)

3—4. HlHZ EHOEHUAIE O Gl

Guth, U 7= AT B SE (BX-53; Olympus, Tokyo, Japan) THEIZ L 7=, [EEMEO
I FNERME () BV EEE (—) 28U, BRI 2 TR Lo RulBER RS

(2B DY tRE R & il L7z,

3—5. HOLHIIE DX AP Yt

HOCEAMERIC K 2 B8 % OMIRIEAIZ, PBS (ZIZE L TU/N—H T 224 L TEAH

VR LTZRICF LY (AL 7Y 20U R - FLAPYM) LTz,
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£k 1
[ 1 R D 1% AE

3D ERKIZHDONWT, 7T AMREL IO st DS 2R 2— 1 1TR Lz, A
Nr T F ALT R TOFRER THR TR\ 7A@ b (1K 2—1 A—C), B XY
FATTE FEETERWS I AnEo b (K 2—1 D—F), S-100 ¥ /32737
RTOEERTHEEDO L 7 FARRBOLNT (2—1 G-I, HROGEMk Iy A
FSFr, EAUF S 100 TRTOMIZIHNTT & b EERZ OMOEER & g L

THIM 2T,

FHUEDFRREER & SOSKF ] DR IE

UIBE DS a T 3= C7 & b U EEREARE VTN L7z, Hik M A b7 F ot
KB LOPiE P A F PR, BOSRRMZ 5 2IZERE L. £i£h 10, 20, 50, 100
B L 200 AR CTHET LTz, £ORER. 1 Mr T F 103 50 (5. © 2 F 13 100
BRI THoRBED S 7K Sz, §T8-100 # /37 Hifkid, 100, 200 B LW
400 fEAIR T 7T VIR Z el L7z, BOSKFEIZ 5. 10 B8 LU0 15 I TRET L7z, €D
fER. 8-100 & > /3713 100 iR T 10 MDA o F 2 _X—2 5 U THGRBED 75
VDR STz,

TIPURIZONT b, RPUR D GIFRFT & R ROSIER 2 5 23 WHICHGE L. 150, 450
B ELONTH0 AR TR L7z, £ORER. ZRBUKIT 150 AR CHaRisED v 7L
D3RR S 7z, LSAB (3, reasy-to-use OFIETH 5 MDA »F 2 ~— g o THu7l
FED L 7 F ARl ST, ERRORER KLY | AP K ORI Fi 72 RO G ITR O X
INRIE Lz, HLA M7 FF 2 050 (5T 5 0 (37C). HLE A F o 1 100 fisAil

i (37°C) . $1.S-100 # > X7 100 547K T 10 43 (37°C). —IkHtiK : 150 54
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T 550 (37C). LSAB : ready-to-use T 5 %yl (37°C),

Guta TR OffiE AL

BEEHUR R 2 28 O e 7 1k oL G B LK B LR TROE, 71 v
% J IR O (LI LU PBS teif O (L 21T~ 7o, ZOME, Fx D TROEWKD %
NI EARLS K 2 R B BOG T S G L OB ITER D b e o T, iR LK AP IZ S

WL, T LAEME L7203 O BivE 23 72 < AT R ORAFE S BAF TH - 72,

BGOLNL S N LISERRY ([ AVA

EREOBENT & o THEZ L7l R TUAE D 7'm b a2 % 2—21 R Lz, 2071
Rz L0603 THA MrIF v EAVFUBIOS100 % 37 2R+ 52 &
NTE, ZTNENO~——1ZxT 5 7 URE & R BRI ORERIURIE & i L
TH%ThoTz (M2—2), 7o, MUk B T 2 Ml EBOREHETBREOTELY &

< MO D 27Tz,

EhR 2
TR S BRI D BRI~ D s

EER 1 TS Ul UREE 30 Bl A X OFEEMIEZEAICISH L, % Ok
. 50 (16.7%) TITIEFFREISDFE0 AT, 25 B (83.3%) TIXBABRZR G 75
JUHIEBHIA SRR S 47z, MBI A G R, 25 BloNFUT ERCRIEE Y 13 41, JIF 1
R RIESEAS 12 Bl T o7 (F2—-3).

KA IR AT C L RCRIESS & 0B S a7z 13 4P 11 41 (84.6%) 1%, AiEIC K 2 Mifaas st
Y TSN A o T F B e A v F Ukt AR L (K 2—4), 13 fiilth

2 BT B RS TS IS Y A N T F OB AN SR o tt, 2D
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2 BRI B2 IR RN A & B2 D BEME 1 BRI C & o 7o I IR e A A
RO T H ST A T F At ch v Ml OIGERESR PUIRTE ORY
RE HLTWEe (M2—4 AandB), —7J7, BT DM EBCRIEE CIIMI2IEA & ik
EARDRERN—E L 2h o7, 7005, M2 OFGREER U E TIIESMIE Y1
TF BT H T2, MIEARORIEGRE TIIY A N T F GO EE M & ik
OIESHIIAELE LTV (M 2—4 CandD), A > F 2 O Tk, Ml
FHARATEAS & & I o DR HIE & B2 DIESAIINRAE L T D 2 L iR S ule (M 2—
4 EandF).

FHARIR PR A CIF FRCRIES & B S 7z 12 filiX. 6 BIASEEERIESS. 6 625 At
g T o7z (R 2—4), M2 OREEERGURE TIE, 12 4T TS M E X
F UMY A NI F UM AZ R L. (K 2—5), MHRMTEA T ORERE O IR b [FHK

TH V12 FlT X TORER THEEMEIIE A o F o BiEnoY A N oF o faas r U,

e kS AT
FehR 2 THEM L7 T R CoESM#E (n=30) 22\ T, M2 TR &
TAEAC O Y (T O VTSR O — Bk & iR L7z, Z ORGSR, ERCRIES
TITMNZAEA L ARIEA DO — BT FEETH Y | « REIIV A 7 T7F T 0.236,
AL F U T0.294 Thodz, 77, LGRS CIIHIRARA &AM RO FIX3E

HBLTEBY, cff3V A4 RroFr, BEACF U EHI20.857 L@V MEEZ R LT,

Bk 3
YA N7 FF L R F OO - O Bt HURE DO fEST

SRR 2 L L 7o G ik A b LI LT LD EEA NS A R T F e iy

F o % AR H 3 2 Ul EOHURIE 2 B LTz, AEIIR 46 o CRELET T2 L
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Fig. 2-1. Standard immunocytochemistry for detection of cytokeratin, vimentin, and S-

100 protein. (A —C) cytokeratin, mammary anaplastic carcinoma. (D —F) vimentin,
osteosarcoma. (G—1I) S-100 protein, malignant peripheral nerve sheath tumor. (A, D, and
G) acetone fixation. (B, E, and H) 10% neutral buffered formalin (NBF) fixation. (C, F,

and I) 95% ethanol fixation. Bars= 30 nm. Counterstain, Mayer’s hematoxylin.
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Fig. 2 - 2. Comparison of rapid immunocytochemistry and standard
immunocytochemistry. (A and B) cytokeratin, mammary anaplastic carcinoma. (C and
D) cytokeratin. Thyroid adenocarcinoma. (E and F) vimentin, myxosarcoma. (G and H)
vimentin, fibrosarcoma. (I and J) S-100 protein, poorly pigmented melanoma. (A, C, E,
G, and I) rapid immunocytochemistry. (B, D, F, H, and J) standard immunocytochemistry.

Bars= 30 pm. Counterstain, Mayer’s hematoxylin.
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Fig. 2 - 3. Comparison of rapid immunocytochemistry (ICC) and standard
immunocytochemistry (IHC) in epithelial canine tumors. Diaminobenzidine chromogen,
hematoxylin counterstain, scale bars= 30 pm. (A—D) Anal sac adenocarcinoma of a dog.
(E and F) Mammary undifferentiated carcinoma of a dog. (A, B, E and F) Cytokeratin.
(C and D) Vimentin. (A, C, and E) Rapid ICC. (B, D, and F) Standard THC.
Adenocarcinoma was positive for cytokeratin and negative for vimentin by rapid ICC (A
and C). A case of mammary undifferentiated carcinoma, which looks like a round cell
tumor, also was cytokeratin-positive by rapid ICC (E). Findings by rapid ICC completely

agreed with those by standard IHC (B, D, and F).
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Fig. 2 - 4. Findings by rapid ICC and standard THC in epithelial canine tumors with
atypical epithelial characteristics. Diaminobenzidine chromogen, hematozylin
counterstaind, scale bars= 30 pm. (A and B) Hepatocellular adenoma of a dog. (C—F)
Subcutaneous carcinoma in a dog. (A—D) Cytokeratin. (E and F) Vimentin. (A, C, and
E) Rapid ICC. (B, D, and F) Standard THC. A case of hepatocellular adenoma was
negative for cytokeratin by both rapid ICC and standard IHC (A and B). In a case of
subcutaneous carcinoma, no positive signals for cytokeratin were detected by rapid ICC
(C), although heterogeneous positive signals were observed in standard IHC (D).

Heterogeneous positive signals for vimentin were detected by both rapid ICC and

standard THC (E and F).

53



Fig. 2 - 5. Comparison of rapid ICC and standard THC in a case of a canine

hemangiosarcoma, Diaminobenzidine chromogen, hematoxyline counterstain, scale
bars= 30 pm. (A and B) Cytokeratin. (C and D) Vimentin. (A and C) Rapid ICC. (B and
D) Standard ITHC. Positive immunosignals for vimentin but negative for cytokeratin are

observed by both rapid ICC and standard THC.

54



D

Fig. 2 - 6. Examples of the rapid immunofluorecsence. A and B: adenocarcinoma of a
dog. C and D: liposarcoma of a dog. A and C: rapid immunofluorecsence, B and D:
standard Giemsa stain. In rapid immunofluorecsent panel: cytokeratin-Alexa 488,

green; vimentin-Alexa 594, red; DAPI, blue. Bar = 20 pm.
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Fig. 2 - 7. A case of interstitial cell tumor in testis. A! simultaneous detection of
cytokeratin and vimentin by rapid immunofluorecsence, B: standard Giemsa stain, C:
detection of cytokeratin by enzyme-based ICC, D: detection of vimentin by enzyme-based
ICC. In rapid immunofluorecsent panel: cytokeratin-Alexa 488, green; vimentin-Alexa

594, red; DAPI, blue. Bar = 20 pm.
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Fig. 2 - 8. A case of pleural effusion. A: simultaneous detection of cytokeratin and
vimentin by rapid immunofluorecsence, B: standard Giemsa stain, C: detection of
cytokeratin by enzyme-based ICC, D: detection of vimentin by enzyme-based ICC. In
rapid immunofluorecsent panel: cytokeratin-Alexa 488, green; vimentin-Alexa 594, red;

DAPI, blue. Bar = 20 pm.
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Fig 2 - 9. A case of lymphadenopathy with metastasis of epithelial tumor. A:

simultaneous detection of cytokeratin and vimentin by rapid immunofluorescence, B:
standard Giemsa stain, C: detection of cytokeratin by enzyme-based ICC, D: detection of
vimentin by enzyme-based ICC. In rapid immunofluorecsent panel: cytokeratin-Alexa

488, green; vimentin-Alexa 594, red; DAPI, blue. Bar = 20 pm.
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Fig 2 - 10. A case of Sertoli cell tumor in testis. A: simultaneous detection of cytokeratin

and vimentin by rapid immunofluorecsence, B: standard Giemsa stain, C: detection of
cytokeratin by enzyme-based ICC, D: detection of vimentin by enzyme-based ICC. In
rapid immunofluorecsent panel: cytokeratin-Alexa 488, green; vimentin-Alexa 594, red;

DAPI, blue. Bar = 20 pm.
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A @ 4 p.

Fig. 2 - 11. A case of pleural effusion. A: simultaneous detection of cytokeratin and
vimentin by rapid immunofluorecsence, B: re-staining with Giemsa after the rapid
immunofluorecsence. In rapid immunofluorecsent panel: cytokeratin-Alexa488, green;

vimentin-Alexa594, red; DAPI, blue. Bar = 20 pm.

60



Table 2— 1. Immunopositive signals and non-specific background staining for detection

of cytokeratin, vimentin, and S-100 protein in the 3 different fixatives.

Aceton 10% NBF 95% Ethanol
Assessment

Cyto Vim S-100 Cyto Vim S-100 Cyto Vim S-100
Immunoreactivity 3+ 3+ 2+ 3+ 1+ 2+ 3+ 1+ 2+
Background

1+ 1+ 1+ 1+ 2+ 2+ 1+ 2+ 2+
staining

Cyto: cytokeratin, Vim: vimentin, NBF: neutral buffered formalin, 1+: weak, 2+:

moderate, 3+ strong.
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Table 2—2. Procedure of rapid immunocytology for cytokeratin, vimentin, and S-100

protein.

1

© oo =9 O Ot = W N

[ —Y
= o

12

Fixation in acetone for 1 minute at 4°C

Washing with PBS*

Blocking for 5-10 minutes

Incubation with the primary antibodies for 5-10 minutes at 37°C **
Washing with PBS*

Incubation with the biotin-labeled second antibodies for 5 minutes at 37°C
Washing with PBS*

Incubation with peroxidase-labeled streptavidin for 5 minutes at 37°C
Washing with PBS*

Incubated with DAB for 5 minutes

Termination of the reaction in cold distilled water

Counterstaining with Mayer's hematoxyline

*: 10 seconds with direct stream from a bottle.

**: 5 minutes for anti-cytokeratin and anti-vimentin antibodies, and 10 minutes for

anti-S-100 protein antibody.
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Table 2—3. Comparison between rapid immunocytochemistry (ICC) and standard immunohistochemistry (IHC) for the detection of cytokeratin

(cyto) and vimentin (vim) in canine neoplastic tissue.

Rapid ICC Standard THC
Sites Histopathologic diagnosis Agreement
Cyto  Vim Cyto Vim

Epithelial tumors

Mammary gland Adenoma + - + - o
Mammary gland Undifferentiated carcinoma + - + - o
Thyroid gland Adenoma + - + - o
Rectum Adenocarcinoma + - + - o
Lung Adenocarcinoma + - + - o
Lung Squamous cell carcinoma + - + - o
Intraperitoneal Pancreatic cell carcinoma + - + - o
Adrenal gland Adrenocorical adenoma + - + - o
Subcutaneous Carcinoma - H H H X
Liver Hepatocellular adenoma - - - o
Liver Hepatocellular carcinoma + - + - o
Liver Hepatocellular carcinoma + + + - X
Kidney Renal cell carcinoma + + + + o*
Ear canal Sebaceous gland adenoma + - + - o
Perianal Perianal gland adenoma + - + - o*
Perianal Anal sac adenocarcinoma + - + - o
Non-epithelial tumors

Liver Hemangiosarcoma - + + o
Spleen Hemangiosarcoma - + + o
Spleen Malignant fibrous histiocytoma - + + o
Intrapelvic Sarcoma - + + o
Testis Interstitial cell tumor + + + + o*
Lymph node Sarcoma + + + X"
Trunk Soft tissue sarcoma - + + o
Forelimb Malignant peripheral nerve sheath tumor - + + o
Scrotum Mast cell tumor - + + o
Anus Mast cell tumor - + + o
Lymph node Mast cell tumor - + + o
Intrathoratic Histiocytic sarcoma - + + o
Intraperitoneal Histiocytic sarcoma - + + o
Mediastinal Plasmacytoma - + + o

H indicates heterogeneous staining (positive cells were mixed with negative cells).

*indicates non-specific reaction observed in negative control.
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Table 2—4. Procedure of rapid immunofluorecsence staining.

Air-drying with cold air

Fixation with cold acetone for 1 min

Washing with PBS for 10 sec with direct stream from a bottle
Blocking with 0.25% casein/PBS for 5-10 min at room temperature
Incubation with primary antibodies for 15 min at 37 °C

Washing with PBS for 10 sec with direct stream from a bottle
Incubation with secondary antibodies and DAPI for 15 min at 37 °C
Washing with PBS for 10 sec with direct stream from a bottle

S O W DN =

|

© @

Coverslip with mounting medium
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Table 2—5. Comparison between performance of rapid immunofluorecsence and ezyme-based ICC in testing clinical

samples.
Immunoreaction of rapid
Histological and/or Immunoreaction of ICC
Case Sample immunofluorecsence
cytological interpretation
Cytokeratin ~ Vimentin Cytokeratin Vimentin

1 Pleural effusion =~ Malignant mesothelioma + + + +

2 Pleural effusion =~ Malignant mesothelioma + + + +

3 Pleural effusion  Carcinoma + - + -

4 Pleural effusion ~ Carcinoma + - + -

5 Pleural effusion ~ Carcinoma + - + -

6 Testis Interstitial cell tumor NS + - +

7 Testis Seminoma NS + - +

8 Testis Seminoma - + - +

9 Testis Sertoli cell tumor H + H +
Metastasis of perianal

10 LN + - + -
adenocarcinoma
Metastasis of perianal

11 LN + - + -
adenocarcinoma

12 Forelimb mass Apocrine gland carcinoma + - + -

13  Intranasal mass Carcinoma + - + -

14  Trunck mass Liposarcoma NS NS - +

H: heterogeneous staining; positive cells alternated with negative cells. NS: nonspecific staining
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i

i

U REITA X ER AL L RET DEGIERBO—>TH Y | HEHEY o/ ERkDE
7 a—F VIR BN RIR TH D, SR Y LoRERIL, KRR, mVEMIIRE . ARE O
SRUNFHE IR, RIL DR/ NME 7R £ OTGRE AR M Z B BRIRBLY Tt L I K 2
JaZ Teisngd 2 L%, U U ANEOSPEIZ OV TEET WHO 234818 K 5 Bk
(72 WD L S AL TR 0 (Valli et al., 2011), FEEHE U > ERO G E £ BRI L - T B Al
Jail & 5Nk TNK AR KA SH, & BI85 % O RERNIZ O #RIZ S S
%o VU NHEOHRERBINIIEG O THLT U M DI RELSEET L, flzidA XD
ZRHECIL T AR Y 2 SHED A3 B AL ) SR 0 6 P R Y X7 HEmn
(Ponce et al., 2004), Z D72, U L/ JEREF] 0 T FIWTCTREEF I 0O S22 (MRS Y~
ZRER DSy F B O FERI S T 5 (Sézmen et al., 2005), L L7 5H | X AV YLfals
AN K2 AHBRIRE R R B IEEEE U o NER O BB 2 R 225 2 I3 Ly,

PEEEMI O U A EORERBIRZRET 572D OREEICIZ, 7e—h A FA MY —
(Comazzi and Gelain, 2011), RV A 7 —E#giE (PCR) B LD THlAL 7 % —y
BB L O 77V o H#HOBEF R (7 2 —F U 7 1) fighr (Burnett et al., 2003).
BLOEY RN H 5 Barger, 2014), ZNHLDOBREDH B, 7 —H A M A MU —|{Z/L—
EROFRED 70 BRI OREBSLETH Y | SISO S LETH 5,
v 7 a—F VT 4 ITT D mOMEET > 7V D ERERRETH H ., BRI FOND F

(ZIFRIAS 00 | R 2 CIERAEORE & H £ 0 &< 72 (Sato et al., 2011), MFRIEA D%
PEQLCUIMEFRBWHE TH 20, A 7 AR ZAT 5 ([TITRRFE R £ OAENKE < B OF
RMEIFOR AT L > TUTETE RN &b, MRZEARZ AW mE @ 3y
7N T ORI | BRIRBLG A~ DG MR HIRF S LD 28, £ OBWEAN MR L L
THENL ST TR,
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B #ifinds KOV T MIRIZRRER 722 U L ERERIPURIZSED 5703, A X &= THfE i
I TR ATREZe & D1 CD79a (B fifid~—7%—) & CD3 (T Mifla~——) 73% % (Barger,
2014; Ramos-Vara et al., 2016), BERPUKEZ NN TA X &2 aOMEZIEARND 215
Doy 1% RPE Y TR Lo © H 2 23(Valli et al., 2009), —fH 7B HURIEICITE
R O A TRENLETH Y . 1 OEARNPDL 1 DO~ —I— LRI TERWRENH
Do Flo BRI L o TIHNRIMERERIC X2 IR RS &R 2 D M2 A ToA M
EEWVE TN, 22T, KAETIHE, 1 OMZIEA)S CD79a & CD3 % [FRF 4

T & 2 S mEOHUREZ BT L. £ ORIRIIA ML BREE LT,
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MR KO E

AREBR IR IR B RO EER G EHCIE I S vz GERES 5 VM15040),

EB1: CD79%a BL U CD3 BHD =D DEEHIEHIAEDRR

1. o7

RV R R R AT DN BREAMB R Ik S U i3 B — 7 LR (n=3) H»
DRERY v Ei A BRI L CRiiu (R 2 7)) BEARZER Uiz, oML 0.C.T =2
737 K (Sakura Finetech, Tokyo, Japan) (2@, K74 74 A « 7 ko Tl L,
7 IAF ALy MZEY 3pm OWFEIR 2B Uiz, F7o. BB KPR BEE % %
ZLIRERIO 5 b FOGHED v Bl BZMranioA X 28iexra 18, U EE2HE
NicA X THER T §THNGAFIZY 7 EIOMEHZERREA 2 Uiz, Ml A LR
I <IZmEZ L, EH9 % % T—30°C TREE D F EHWiERA LTz, MISZEEA LR
SNt T bRk O L, Eis T2 v —7F U 7 ¢ ST (Canine-Lab, Tokyo,

Japan) O7=OIZFEH L7,

FOETUARE T HEO R —IRPUA 2 IO BIEHEIC LV T o7z, B Mldz i+ 272912
%, —PUKIIHE F CD79a: ~ 7 2E / 7 1 —F LHUE (clone HM57, DakoCytomation,
Glostrup, Denmark) Z i ffl L. —$ifkiz FITC ik 7 ~ i~ 7 % IgG (H+L) IfiLiE (Vector
Laboratories, Burlingame, CA, USA) & %\ % Alexa488 f&Zik v ¥Hi~ v X IgG (H+L)
Mi% (Life Technologies, Paisley, UK) Z{#f L7=, T Mgz 27-O12iX, — &bk

\ZPie b CD3- XKV 7 v —F LPifk (DakoCytomation) M L. —IKHIKIZ Texas
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Red #E5% ¥ 5L V% IgG (H+L) 1MiE (Vector Laboratories) & %\ i Alexa594 1k
SR TG (HAL) i (Life Technologies) Z i L 7=, HifkIE 0.25% 5P A » %4
T 10 mM ZAEEH Y EEfEENR (PBS; pH7.4) (ZX D AR L7z, 0.25%% A > /PBS IEK
X7 yXx e LTHEH L, B EIZIE 4 6-diamidino-2-phenylindole (DAPI,
Dojinkagaku, Tokyo, Japan) ZfifH L7z, fatt= o b o — A BRICiE koo v iz
IE%~ o A IgG (DakoCytomation) 38X OUEH 7 %% IgG (DakoCytomation) Z{HH L
7oo Yeft U7 ITEOEESE (BX-53; Olympus, Tokyo, Japan) THIZ L., #i#sni-
CCD # A7 (DP-73; Olympus) T7 VX VM EELZIRY L=, 7 V¥ VEEIXE/{GL

¥ 7 b (cellSens Standard; Olympus) % W CTHEMT L7,

3. ML HHOLHURIED 7 1 b )V DFEST

=

HUEZ HAOEHURIED 70 R a/LOFRFIHIIU T O®BY Th 2D, (T CDICHEERS L
OWURIRTEALALEL O L BHEIZ SOV TR L2, PRI K ORI O BUSHREfH] O FE ik &
Jefs TROMML 2R AT, 7236, 71 b 2RO 72 O I S REAAREHTITIER U >/ i

DBFEGAFRERAZ I RO TEASHIERAIZ BT D O Rk 2R L7,

3—1. [HEHRIS & OPURIRIEALAL PR oD Rt

SHFHOETWRE LT, 7 b AC, 10 ). 10%HMHfEEH/L~ Y &~ (NBF; =
. 15 00) BLORAY 7 —v (iR, 1470) C oW THldRi Uiz, PURIRIS(bAEz
1% 10 mM 7 = U [EiEfER (pH6.0) IZLD~A 7 vy c—7 BB A2 T>7-, ~A 7/ 1
7 = —7 W (750W) ([ZIXFEMHEF L Y (NE-5350F; National, Osaka, Japan) %
M L7. TEk 5 S CREREZMESE. AT74 RZVF72AZHFAL v/ 70y z—T
B A 10 43T o 7, BRETER 13RI T 20 0 [HIFRE L 72,

EH Y 2 EOBHESIEAR 2 O C ERi o 3 O EER & frsIliG LA o A D
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WMAGOETIZEY 6 MY OFEEAZE L, KHEEB LORRREOEmW Y 7 Ui &

NI TEZEIE LT, IRWT, —IRPUEDF BRI SV TGS L, dulZ Edothuikiko

7a sV EfESL LT,

FERK L 7ol O hURIE D 7' ae a2 /WE LT oY) Th o,

1))
2)
3)
4)
5)
6)
7
8)

9)

K7 A —Ic kv Jagz (mE)

10% NBF [EE (i, 5 77fF)

PBS Tyt (el bl K 2 EEIES, 10 £R)

0.25% 7Y A > /PBS T7 1w/ (i, 10 43R)

2 O — IR PR DIRATE TA > F 2~—k (37°C, 10 43H)

PBS THi4

2 TR Rk & DAPL OREGIETA v F 2— K (37°C, 10 53fH)
PBS THi4

£ A (Fuluoro Mount Plus, Diagnostic Biosystems, Delhi, India)

3—2. HOLKHE O F KA P Yets L AV YLt e OdOEIH

HOCBAERIZ K DB OMIZIEA L PBS ICRIE L T N—H 7 2 %45k L, PBS TH

ABN GG Licth, AA 7Y 2 TV R« X LAY 21T o CORFBRMEE Crl i g 2 #8142

Lice Flo, AA TV 2 TN R« FLPY LT o T2 B OTR S EAOLHUREIZ DN T H

Mt Lz,

R 2 1 ZEAOLHUETEOF A ORGE

2—1. oI

71



JEEVE B R M BB TV 2 IR R (U 2 B W BUEME Y o) L
WrsnizA X (n=26) 3= (n=18) OMfIZEEARZ MW (F25k 1 TR LeEARE &
o), MH LT T AVORNGRIZY o EiSHERIEAD 26 i, MAKBERIEAD 6 fi, IEE
DEVEREEAD 8 B, MIEEHREARD 2 F, BBEEHEAD 1 6] MEFESREHRIEAD 1
Bl chH-7 (3% 3—3), MMIZEEAIIERE I SICmEz L, 9% % T—30°C IZTKIE
EOFE EFMMETE Lz, REMOHMBIC LV s 7 a—F U T ¢ fihr b FEhi L7

(Canine-Lab).

ZHHOLIURIE 24T o T AT EOEIAMEE TBIZE L, SIEAN G 2 B oT V7
VBB G (400 %) ZRE L1z, 7 VX IVEIR DRkEaOSEy 7 v ERT 5 B i
faLAREOENT 7T NERTH T MOz v b L, %2 Ofilas 5O %Gz K
L7 &Y /7 KD 55 50%LL 1% b 5 e BV 2807 &HIlr L, SO RER

B Lz EARELE LD,

2—3. HralfEir

U SEREG T, RS EAOLHURIE L BIE T2 v —TF U T 1 AT ORE R A B LTz,
F7o, RETORERIA (B 7213 T M) & 20 5HROEZONT, U o/ EEf
EREME Y v SEERICHEZ LTz, & 512, ROC MRHTIZ XL 0 U L SHEIER] & SOtk Y 2%
i@ T 27200 EGROY v M A TEEZFEN LT, BaH#TIZiZ. PASW software
program for Windows (IBM SPSS Statistics, Armonk, NY, USA) #fH L7-, MExT

NTCSRT ANy IBEEZNNT, 5% ARz AE L L,
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EBR 1
S it B O e

IEH Y B OBHEARIEA T, 10%NBF & HusiRIG LA SE L O A G DI L0,
I IR O FF RO Sy I AR S (K 3—1), 10%NBF & Huslidis b
PR O OGO E TIEY 7T A OREME T Lic, 78 M BEETIZY &/ Ei Rk
FEREDHEEGIZ L 0+ 7oy 7 skt sn . FURIRE (AR Z MG bE 5 &
SOIZEFELVHEENEO LIV, 7 It shiziolc, A% 7 —VEE CTIEEURIRTE
{BALEE DG IELZ 3700 &9 AL 7 T3t S e o7z,

LLEDOFERD S, 10%NBF & HURIRIELALBEEE L O 5 fF T CERBRIRE O 217 -
2o PURDBRUGSIEE 10 23, 37°CE LTz, ZOfER, M Lhiikid 3~ CAHkids
FEDMHESE S 2 ABUG R CHoy e E O v 7 Bl S v,

PERLL 7o 2 O PiiREE O 7 e b a2 3—11IR Lz, RIEIZE D, CD79a (B
M) (2P Dkt Y v EORE D U vl L R L e S (K 3—1B),
CD3 (T #if) (Zxid DR eI E Thlritis vz (M 3—1C), CD79a & CD3 @ 2
KoOFHNVERE~— (FK%) 5 &, EH Y 8@ICEIT 5 B et E T MiasE
I 2 IR IZEER T & 72 (K 3—1D), —FUKDD VIZIER 1gG % W T3 L 7= &tk =
v hr— LRIy 7 VIR E e o Tz,

U i OBFET R 2 A THeSE L7zl 2 B HOtFURE 2 B Y o o 2 2 o T
AR LTz, Bense 79 % £ TICES HRITH 45 2 Th o 7o, BIEORER, CD79a
WX okt s CD3 I 2 RBE N2 EEEICHREHT 22 N TE, 2HDT VX
WG Z~—TFT 52 LR I OMIREZIEA S B il KO T Ml 2 RSk
THZEWTE,

WNT, FeR U7 il S EHOEHTRE &2 A X & 2 ORI S5 7 MR A 18 Filic
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WH LTz, ZOfR, U N EOEATIE BAlSH 2 WiE T HAO W TIANMEM TH S
FTRZBREIICE S22 ZENTE, 1 OMILZEEAD BIEF] O g KB 2 13 5
ZENTER (M3—-2C B LV D), AIEDOHRD BHER S NIz s R 285+ 7 v —
TUT A AT ORR E B Lo & 25, WRHEORIIIMM L2 18 il ~TT &L

(£ 3—2), RIGHEY >/ EiOEATIZ, fREE0OEE27RT B Mlld & REEOE 27779 T #ilfa

WDIRAET DT RARREIICE bR 52 LN TET,

HOLHH T2 00 % X PYufn & 2 LY Yeth i O B0

WO X A PYAORITNH S EAOCHURIE 2N L72#E R, CD79a B LT CD3 12Xf
TORRA L 7T iE Sne oo, — 7 RS TAOLIURE 1T o T2 R ISF L
et o479 L MO RIZREZBIZE T2 Z LN AIRETH o7z, WH OF LYY L
g % &M E DRI TR RORIR G SO MM 23880 228, — M BlEIT I3 15y 7 Y

EPEDRD B, HOLME RIS OTRRERIFT 2R/ 5 Z Tz (M3—-3),

KR 2
HGE 2 B HOEHUAIE O BRI A I E O 1Ed

FER 1 TS L 72l 2 B e btk 2 4 X 26 il & % = 18 Bl MIfaSE AL S H L=,
MINRAEA 44 ] (4 X 26 B, * =2 18 61) D H B, 416 (93.1%) TIXFFEMEOEWEDLE
IR S, B il s T Ml a RERICERNT 5 2 LR TE T, KD D 3BITIE
R 72y 7 s Shvie o7z,

FELFHIRATIR, > 7S SRy o ToREfl & fEFT ATRE 72 U 7N BR 23 50 BILL T
FEGIZ BRI L CTHT o 7, ST B NZ 01X 37 I (f X 2261, x= 1561 THO, 1
KEB &7V S 437 DV o NEREfTT 5 2 & TR O R E 572,

U oS U o E B S ERNE 32 6] (X 19 BB LR 134]) THY . 1
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Bz < 31 B CITEIn -7 7 —F U 7 o fifhr & It Sav7c, k2 e iRk ok 1)
OHER S 7o g RBVIT, B M2 18 fil, T M2y 14 flCh v, Zh b DIERIC
B RO G RITFEY) 96.3+4.6% CTh o712 (X 3—3), Eirrr7a—F U7 4
AT OFER, 15 BITIE B M, 14 FICix T Mlao€ 2 7 o —F AWt S,
Bt 7 a—F VT ¢ RN Tl S e o 7o 1IEFNTAERFHBLRYIC B Ml & 22l S
Too BART7 v —TF U7 ¢ MM e Sz 31 il 29 il (93.5%) Tl % ds St huikik
WX DRERBM LRI T7 v —T VT ¢ I K D0 R B B L7, M &
DRPERBMN =L 720> 72 241 (6.5%) 134 XDV >/ Hi & R =0 &IPENER T
bole, T 2MERITEE ORIINZ TY v 3l E 2l S, Bl Z EEOLHURETEH Bl
RADSFEFITENL (95%LL E) Tholzicbhnbbd ., Bla 7 ue—F U7 1 i CIEE /
7w —F VIR S e o 7z,

FOGHEY v 382 ROSHED U v i ek & W S AV ERNE 5 61 (f X 3 #il, = 2
#l) Thotz (£ 3—3), ZNHLDIERNZISIT HEA 20 KRB O HHRITFYE) 75.7+
10.3% ThH o7, D9 H A FUNZDNTIEF AP YEIEARTHIGMED U > FHillf K & 2 W s
Nicie, Blo 7 vn—7 V7 A fRITIEFER S 2o T, Bin 27 2 —7F U7 1 235
it S 472 1 BN DWW TIEE / 7 v —F L e iiiid it S 2o 7,

U »sHEIERF] (32 ) & BUSHEY o SEHERF] (5 1) 12381 DEAL AR KB o H AR
AU LT2E ZA Y NEERITOEAER (PR 97.2%, (P 95.2 - 99.1%)
(T BOSPEY o f (5D ToEAE (PR 78.9%. M (LfiPH 65.3 - 83.4%) (it
NRTHEICEWEZ TR L7 (Mann - Whitney UME, P<0.05), ROC T OfEE, V>

PN EROSPEY VR 28R 50y AT (5AR) 1X875% ThHh o7z,
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U ITA X & X TRAEROBWIBGHEEETH Y, FLPRAICLHMBZ T2
Wrshd 2 Ny, U U EREG] O FHRHEIERLCTEHIE DB (T, MEIEME Y oS ERD G
REMPEE TH DN, — 70T AP CRIERBIZHER T2 2 L3 LV, 207
DAFETIE, A X &3 aDMIIZEARD D B Mifa & T M2 8503 2 72 o oduliZ dEaol

PURIEZHENL LTz, & OFR DA D BRI 45 0T YU L8k Ed~— —TH % CDT9a
& CD3 ZRIRFICHRINT 5 Z LN ATRE & 7R o 72,

et 7 R a )V OERIO - 0I1Z1E, X U O RO U v SEIHGEARE A 2 VT4
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Fig. 3 - 1. Multiple immunofluorescence staining for detection of CD79a and CD3
antigens in frozen sections of normal lymph nodes obtained from healthy Beagles.
Fixation with 10% neutral buffered formalin without antigen retrieval. (A) DAPI, (B)

CD79a—FITC, (C) CD3—Texas Red, (D) merged image. Bar=50 pm.
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Fig. 3 - 2. Multiple immunofluorescence staining for detection of CD79a and CD3

antigens in air-dried smears of normal lymph node and clinical samples from dogs and
cats. In all panels: CD79a—FITC, green ; CD3—Texas Red, red; DAPI, blue. (A)
Impression smear from a normal lymph node of a dog, (B) fine-needle aspirate smear
from a reactive lymph node of a cat, (C) fine-needle biopsy smear from a superficial
cervical lymph node of a dog with B-cell lymphoma, (D) pleural effusion smear from a

cat with T-cell lymphoma. Bar= 20 pm.
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Fig. 3 - 3. A fine-needle aspirate smear from a dog with B-cell lymphoma. (A) Multiple
immunofluorescence staining with antibodies to CD79a—FITC (green), CD3—Texas Red
(red), and DAPI (blue). (B) Giemsa staining after the multiple immunofluorescence

protocol. Bar= 20 pm.
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Table 3— 1. Protocol for multiple immunofluorescence staining of cytology smears in the present

study.

1. Air dry

. Fix in 10% neutral buffered formalin for 15 min

. Wash 3 times with PBS for 5 min

. Block with 0.25% casein / PBS for 30 min

. Incubate with the mixture of primary antibodies for 20 min*
. Wash 3 times with PBS for 5 min

. Incubate with the mixture of secondary antibodies for 20 min*

o =21 O Ot kW N

. Wash 3 times with PBS for 5 min
9. Counterstain with 4',6-diamidino-2-phenylindole (DAPI)
10. Wash with PBS for 5 min

11. Coverslip

*see details in the text
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Table 3—2. Comparison between immunophenotyping results from multiple

immunofluorescence (MIF) and clonality analysis in canine and feline lymphomas.

Prediction of

Case Species Sample immunophenotype
MIF Clonality

1 Canine Popliteal lymph node FNB T

2 Canine Superficial cervical lymph node FNB B B
3 Canine Submandibular lymph node FNB B B
4 Canine Submandibular lymph node FNB B B
5 Canine Submandibular lymph node FNB T T
6 Canine Axillary lymph node FNB B B
7 Canine Superficial cervical lymph node FNB B B
8 Feline Pleural effusion T T
9 Feline Facial mass FNB B B
10 Feline Pleural effusion T T
11 Feline  Colonic mass impression smear B B
12 Feline Mesenteric lymph node FNB T T
13 Feline Kidney FNB B B
14 Feline Pleural effusion T T
15 Feline Abdominal mass FNB B B

MIF: Multiple immunofluorescence test in the present study; FNB: Fine-needle biopsy
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Table3-3. Comparison of predominance ratio between Immunofluorescent staining and clonality analysis.

Immunofluorescent staining

Spieces Sites Clonality
Immunophenotype Predominance ratio
Lymphomas
Canine  Superficial cervical LN B 95.7 B
Canine  Superficial cervical LN B 94.8 B
Canine  Superficial cervical LN B 99.0 B
Canine  Superficial cervical LN B 94.3 B
Canine  Superficial cervical LN B 98.4 B
Canine  Submandibular LN B 99.1 B
Canine  Popliteal LN B 94.9 B
Canine  Bone marrow smear B 98.1 B
Canine  Superficial cervical LN B 98.6 Negative
Canine  Superficial cervical LN T 97.4 T
Canine  Superficial cervical LN T 93.4 T
Canine  Submandibular LN T 100.0 T
Canine  Submandibular LN T 96.2 T
Canine  Popliteal LN T 98.3 T
Canine  Mesenteric LN T 100.0 T
Canine  Mesenteric LN T 96.8 T
Canine  Popliteal LN T 84.7 T
Canine  Pleural effusion T 100.0 T
Feline  Subcutaneous mass B 99.2 B
Feline  Abdoninal mass B 78.1 B
Feline Splenic mass B 98.8 B
Feline Kidney B 93.2 B
Feline Kidney B 96.4 B
Feline  Colonic mass B 95.2 B
Feline Pleural effusion B 96.0 B
Feline Mesenteric LN T 99.9 T
Feline Intranasal mass B 96.6 Negative
Feline Pleural effusion T 100.0 T
Feline Pleural effusion T 100.0 T
Feline Pleural effusion T 100.0 T
Feline Pleural effusion T 97.0 T
Hyperplastic lymph nodes
Canine  Submandibular LN B 83.4 ND
Canine  Submandibular LN B 78.9 ND
Canine  Popliteal LN B 65.3 ND
Feline Superficial cervical LN T 86.6 Negative
Feline Popliteal LN T 64.5 ND

LN; Lymph node, ND; Not determined
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