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JL—Yufa R Periodic Acid-Schiff (PAS) Yuta D YL AL & OB YL 2 0FH L T 5 s

—HE LTET N5, ML TO R 225 % & TP CIEuEMIEEE ) R

W, D WITIFIE R OHETE 72 ERLRIE L LRI K 0 FT T # 2 IR E T S 72 DI R
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Gt % 24 AgNOR LD FICHE L7236, MIRE O nIEFIcH <> TLE

W, TR AR ET H Z E IR TH -7, ZILHDRERIX, AR EZITo72 T2 T

ZBWTRBROFRERDED I, A X LR TDORITEWVTE D bNeroTe, LRLoRs R

5. AgNOR BLfZIC A A » 7'V =2 > U )b RYufa 2 J e [ o Ge 508 el 722 e LeYe 475 C

bHoHEHEZDBNI,

13



o 7V ORTEWINIC K D ek O FE
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VIR ERFED T OFRBLE AGNOR AR v R % | MUOEARCHIFICHRH TE 2 FHERDH D |

LS AREZ N 2R IR CE AR T o v V2 > T 5, 95% =% ) — )LT[E

Y-

SRR IS 1T D IER2 I B W T IRR AR E W T & D 23[24, 44]. REGEIZEB T 2 FH M

IR E S 5H[53], Lo T, AgNOR %efh b g b &2 P T 256 121% 95% = % /

— L OAF AT TE RV, EREE T R Rel LTHh LR TV S S

16



Noan yYtld 95% T ¥ ) — VEEEEHT 5, "Nman vk id, MO EE D

AEASOEZ OAITE RE DBLEE 72 SIZB W TA X &R aOflifai2 23V T H A HME e

THDH I ENMESN TR, RETAR S N=an vt L O b TE 5,

AA TV U0 FgET, A (Methylene blue eosin) & £ & L THERL S LT

BY., —RAICHIIE I & O E RO BAF 2 B R O N S PR ERINETH 5 72

DM TYREICHERSND Z L3722, L L, AETIE, ORI XY ENO AgNOR

ARy S OGP T S Z & e < AP REZ HIRICBIR T2 Z &N TRETh o7z, T4
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PERESE O E RN - T OHEE 22 EICH AN STV D, AgNOR YLt 3 a2 A
ARTHPROFETH S Z LIFBEICHE STV 2, BESERICE O CTEERIGHT 512
7= AgNOR Yufa Bl C I ZMEETMIN & RAEMIN 2 HAI3 2 Z L RAEEECTH L7, m~ /
AR L ZHEEABNE TH DH, £ 2T, AETIEL AgNOR e 4 i PRI H
T L7 etail, o7z [ E RS X OMRIFEAR~OIGH OME 217 - 72,

MRS & 2 WIZIRBRAEARAR A C U o SRR L ISl A X (n=17) B LU=
(n=13) MDY o5 E, B, Mk L OREAN SR IEAZER Lz, A% T,
Yo T NARBR RN Wl S TR E OB, REE CHFSRIT LA (30°C) .
BEIZAA « 77U 2 UL R=F AP 2 0 S AU CE ARG LICEARZ M H Lo, B
REOHIRIL, 1 » A3 FRTH D, £, BARGFOBIFIZ. 1 » A~10 FHTH 5,
AU 7R B ETEORIHIZIE, 10% B0~ ) A7, 78 MR, 95% T4 ) —ViR, AX )=
WAE RNz, £lo, A X —/VIRIZOW TIEFEERFREICOWT b G L7z, s i @ik ofk

SE, BTN EBEERIC, AA TV 2 TN R-F LAY AL T 2T R

19



B, T4 PHEYE, X LAVTHERLEGEZNTI AgNOR e DOFTHEICH Lz, AA « 7V 2
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Fig. 1. Argyrophilic nucleolar organizer region (AgNOR) staining for the smear fixed with acetone

(A), 10% NBF (B), 95% ethanol (C) and methnol (D). A and B: smear from a reactive hyperplastic
p

lymph node of a dog. C: smear from a neoplastic lymph node (lymphoma) of a dog. D: smear from

the pleural effusion (lymphoma) of a cat. Bars: 15 pm.
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Fig. 2. AgNOR staining for the smear fixed with 100% methanol for I min. The smear was prepared

from the pleural effusion of a cat with mediastinal lymphoma. Bar: 15 um.
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Fig. 3. Findings of the different counterstaining methods after AgNOR staining. May—Griinwald

staining for 3 (A) and 5 min (B), Giemsa staining for 1 min (C), and May—Griinwald—Giemsa

staining in the standard manner (D). A—C: smears from a reactive hyperplastic lymph node of a cat.

D: smear from a neoplastic lymph node (lymphoma) of a dog. Bars: 15 um.

24



Fig. 4. Findings of the counterstaining methods after AgNOR staining. Wright staining for 1 min in

the standard manner. Smears from a reactive hyperplastic lymph node of a dog. Bar: 15 um.
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Fig. 5. Findings of the counterstaining methods after AgNOR staining. Giemsa staining from

different manufacturers for 1 min in the standard manner. Smears from a neoplastic lymph node

(Ilymphoma) of a dog. Bar: 15 um.
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Fig. 6. Findings of the established AgNOR staining applied for long-term preservation samples. A:

smear from the pleural effusion of a cat with mediastinal [lymphoma that was directly stocked in the

freezer (-30 °C) for 3 years after air-drying. B: smear from a reactive hyperplastic lymph node of a

cat that was stained with the May—Griinwald—Giemsa stain and stocked in a dark box at room

temperature for 1 year. Bars: 15 pm.
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Fig. 7. Findings of the established AgNOR staining applied for long-term preservation samples.

smear from a reactive hyperplastic lymph node of a dog that was stained with the May—Griinwald—

Giemsa stain and stocked in a dark box at room temperature for 3 years. Bar: 15 um.
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Table 1. Clinical sample diagnosed as lymphoproliferative disease thorough histopathology and/or cytology

Case

Samle/speies

Histopathological and/or cytological doagnosis

© ® 9 & L AW N —

e e e T
N N N R W N = O

O 0 9 N s W DN

p—
N = O

13

Mandibular lymph node FNB/dog
Mandibular lymph node FNB/dog
Mandibular lymph node FNB/dog
Superficial cervical lymph node FNB/dog
Superficial cervical lymph node FNB/dog
Superficial cervical lymph node FNB/dog
Superficial cervical lymph node FNB/dog
Superficial cervical lymph node FNB/dog
Popliteal lymph node FNB/dog

Popliteal lymph node FNB/dog

Popliteal lymph node FNB/dog

Popliteal lymph node FNB/dog

Popliteal lymph node FNB/dog

Popliteal lymph node FNB/dog

Prostate mass FNB/dog

Acites/dog

Pleural effusion/dog

Mandibular lymph node FNB/cat
Superficial cervical lymph node FNB/cat
Superficial cervical lymph node FNB/cat
Superficial cervical lymph node FNB/cat
Jejunal mass FNB/cat

Jejunal mass FNB/cat

Jejunal mass FNB/cat

Colonic mass FNB/cat

Pleural effusion/cat

Pleural effusion/cat

Pleural effusion/cat

Pleural effusion/cat

Pleural effusion/cat

Reactive hyperplasia
Reactive hyperplasia
Reactive hyperplasia
Lymphoma
Lymphoma
Lymphoma
Lymphoma
Lymphoma
Lymphoma
Lymphoma
Lymphoma
Lymphoma
Lymphoma
Lymphoma
Lymphoma
Lymphoma
Lymphoma
Reactive hyperplasia
Reactive hyperplasia
Lymphoma
Lymphoma
Lymphoma
Lymphoma
Lymphoma
Lymphoma
Lymphoma
Lymphoma
Lymphoma
Lymphoma
Lymphoma

FNB indicates fine-needle biopsy.
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Table 2. Protocol for the established AgNOR staining method

1 Air-drying Thoroughly
2 Fixation with 100% methonol 1 min

3 Staining with a fresh AgNOR solution 30 min

4 Washing with distilled water in brief

5 Counterstaining with the May—Griinwald stain 1-3 min

6 Washing with distilled water in brief

7 Air-drying

8 Application of a coverslip
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FEDHENMA O KOER Th 5= - 5 O A N = X LIT1E, BB RS B 22 5

EREZLTOVDEEBEZLNTWS[23], LB 21X, ERCRMIENHEERDIZE & 1

RTLBETHY, MiAMBEES T THDLEN R~V A NTTTF B T=0 T

ARET LA VOERIZEY | MR OEERER L ONRIEEESEET 5[2, 13, 43, 49, 58],

ST, ERCREORHEZE D — T, MEERMEOFART7 4 7 AL P ThHODHEA LT

YON-TI RV v R T 7 F 03T 5 (38, 58], BESAEEITIE, LR RIBEERIA 0O 58

B, FLREO R RO e & Ok & 72 b BCREMEIES 31T D RiE - Si5RBICEE L T D &

WEINTWD [31,56], BRESLEBICBW TS, A X ORINIEE R X OFLUE O O

T R REGHR T 5 2 LRI SN TWA[0, 33], £/, A XBIRR a0 AR

V- bR 3N T R P RISE A 0D FE LS BRI D B BERY TR B B 5 Z A EiE ST

W5[14, 27],

W, A X B LR 2 O @l LI PEWIEVERRSE O R AT L T\ %, SlmEh i 45 bk

WL R IE 722 SRR RRAITE D U A7 @7, KV IRBERBAEN RO BN D,

MR A B BRI L 7o B 2 DAEEA 2 B L CTAT O @A TH YV | i
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HREH TH 2T OBREFHIR CHOHEERBWY — L L LTER STV S, LarL, flld

2%, HHBREOHGOMECEM XTI TE TH, BEORME - 5842 THlT 25 2 &0

W TH 5, Mt FiE, mERMEZICB N THRIZRZEY — L Th v | sl

FaFMT 5 2 L CHERBIEGORMY - 652 T TS 2SN H 5, AFZETIE, &

FERAL 2 A T— IR 2R BRI EREE AN B A X & 3 O L RCRIEEFT I51T 2 B HEE

fiffs (B-h RAY OB LIONE A LF OB #RHET 52 EAHRE AT L.

Z DO R FEYERY 22 S0 AR L 220 DAF DAV TR R & FlRRR T L7z,
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B X5k

ARSI B RO R H IV S v GRAER & KVH190001),

1-1. 7

JEE R o R SR R ER 22 0 P B BV IR 5 TN I S 7z A X (n=22) B L Ok = (n=9)
O b RRESRLAE D & SRR P AR 2 R U e EAERE OMEKIZ TR TRY ~ Y T
[ E S TH B EHERR AR NIt S 7z, BEREEAIIERIZ I CIgmdz L, 35
F T -30°CICTREE D F FHRERAF L 72, MII0E2 & FLAERR 7O R2 BT AR B O 2 T2 528
BIRNE DRI X (T T S 7o, HAME RRCRIED; & 72 U722 COREFN S L CTIEAIR2 IR
(2 TNM Ji I 2 S0 L, Frg U o Hi 4 & Do Ol ~Ofisfs 2 38l L 7=, £72, 2l
EkFHH (Complete Blood Count; CBC) 35 X TN C &4 v 737 (C-reacted protein; CRP) % &
Te MR A LFRAIT, 2 TOREFIZK L TIT> 70,

AIFFRNE L7z Y o TV ORI L F ISR T8 Y Th 5,

1) REARREIRAE IS W T LR RIES 2 ST b,

2) IR ERAHAR AU AS IS W TS O BEPEFE S B I E STV B,
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3) AMNZIC & 22 WS B AR RS & — B L TWn D,

4) REMREREZA L. 232280 ERRIEEMNZ 5 HBHEIEARTH 5,

TNV OBRAFEEIILL IR T @Y TH D,

1) B ERRR A WV O B RCRIEG L2 S T D,

2) IR PRALRR RO A I BV TS O BEME FE A B I T & TR,

3) MIMR2IC & 2 2 Wrdsm AR AR HOR2 W & — B L Ty,

4) RO O PRI HD 235 BALAR A9 L OS2 B 2 ic i ST,

5) WA B 2R ARIE, BRIEE K UMRHE(L 23R B R 710 36 KX OS2 Wi it S Tn o,

6) AMIIZENRE, 2 OMlinZ LWEBHIEA,

THBOIAEZIESNTH T IL T U F BTEIR S, UL IR T O I W2, A

W R RIEE Y 7V ONR A Table 1 IR LT, A XIZHBWTI, RS R AL

Wk (n=2) FLBREIERAME (0=2), FLBREGIRIE (n=1), FLAREAE (n=1). FLARIEEPE

A (n=1), BPRE EROE (n=2) . Rtk EROE (n=1) . EEEE (0=3) . TRIRIER

BRI (n=1), AR (n=1), ILPYSEPHEIE (n=2) . NLPIZERE (n=1). AFANERE (n=1).

FEw EREIE (n=1), BEMEREAT ERRE (n=1). BilRRF ERE (n=1) TH D (Tablel), *=

ZRWTIE, FUREIRFLECINE (n=4) . AR ERGE (n=2) IRBeRF- EEOR (n=1), R
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SHERE (n=1), EEEE (=1) TH 5.

1-2. #hEK

FEANZ BTl Ak Ik bk %

gl ks (immunocytochemistry; ICC) %, Hila72

7= 2 B EHUARYE  (multiple fluorescent immunocytochemistry; MFICC) (2 X V17572, —

WHURICIZ, Hie D E-B R~Y v e =7 ZXE /) 7 a—F LHiK (clone 36, diluted at 1:100; BD

Biosciences, NJ, USA) B X Uit XA F o « oYX /) 7 a—F LK (clone SP20,

diluted at 1:200; Spring Bioscience, Pleasanton, CA, USA) Z{fH L7-, IRHUKIZIX, Alexa

Fluor 488 1%V ¥ Hi~ 7 2 1gG (H+L) M (diluted at 1:500, Life Technologies, Paisley, UK)

5 LY Alexa Fluor 594 £k 2 /3F1 7 ¥ % 1gG (H+L) 1fiF (diluted at1:500, Life Technologies)

PREH L7, PURIE, 025% B A &2 ETe 1I0mMPBS IZ X D &R L7-, 0.25% 75 E A > /PBS

WiRIZ7 vy o7 e LTHEM Lz, BY4fIZid 4',6-diamidino-2-phenylindole (DAPI;

Dojinkagaku, Tokyo, Japan) Z i L7-, EtE=> b e— @ Bkiix, —&kitkofb v Ik

W~ 7 A IgG (Sant Cruz Biotechnology, Dallas, TX, USA) & IE# 7 £~ K IgG (Lab Vision

Corporation, Fremont, CA, USA) ZZIEIEH L7z, i@z U7 Mg mA gt

WS (BX-53; Olympus, Tokyo, Japan) CTEIZL7-,
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FHRRIEA 2 FH = S0/ L% (immunohistochemistry; THC) (2B WCiE, —RPUAITLHN

RIBEARDFUR 2 [ L b O &M Uiz, “REURICI, ~LA 5 3 5 — P il =S40

PUiA (anti-mouse IgG and anti-rabbit IgG, ready to use; Simple Stain MAX PO, Nichirei Biosciences,

Tokyo, Japan) Z A L7=, —&FiAIZ, 0.25% B P A & & I0mMPBS (2 L0 &R L7-,

0.25%H A /PBS IWikIZ7n vy ¥ 7ikeE LTHEH L=, ¥ fI2iX DAB (DAB-buffer

tablet; Merck, Darmstadt, Germany) Zflif L7-, @I~ A Y —D~~ b2 U UiR%E

AL, o e — @ BRICiE, —REoRDO Y IZIERH ~ U A 1gG (Sant Cruz

Biotechnology, Dallas, TX, USA) & 1E% 7 E > b IgG (Lab Vision Corporation, Fremont, CA,

USA) ZzZhEh M L7,

1-3. ZE#huAklE (Table 2)

MRS A % VN2 MFICC @7 1 s 2 UZLL FO@mY Th A,

) KIA4¥—lcXkdme (HR)

2) TERMAEE (4°C, 155H)

3) PBS Ty (PR huvic X 5B S, 10 B)

4) 025%H¥A/PBS TT o yFr s/ (KR, 5-10 55H)
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5) —URPUADIREGIRTA > F a~— bt HLE-I B~V R (100 fi5) LHEAF 4

& (200 %) % 0.25%75 A »/PBS TIEAAR (37°C. 10 43[H)

6) PBS THH (59 10 #)

7)  ZIR$UE & DAPI ORABWETA > F 23—k fiv 7 A 1gG Ui, HLv ¥ 1gG HilkE

FOVDAPI 4 % 500 {7 T 0.25% 7 £ A »/PBS TIREAR (37°C. #YE. 15 45)

8) PBS THH (K 10 )

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

1-4. AR LY

FHAREAICH W IHC O 72 b a )L ZLL T OEY Th D,

) BRZ7 4B XUHEKR

2) VA7 uav=—7ICL5HFEBIE AR  FURIRIELIRIZIE 10mM 7 = > BRiR iR

(pH6.0) M\ oy ~A 7 vy = —7 W4 (750W) [ZIXFEEMEF L ¥ (NE-5350F;

National, Osaka, Japan) Z i/ L7=, TINENS 3R CREER A SE, A T4 K77

AHEBANLT~A 70y c—T7WE%E 10 5T -o7-, &%, FKIE T 20 oHEE

L7,
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3)  3%EERLAKFEKIC L ARRMEALF R X =P ORIEL (EIE, 30 20H)

4) PBS THEH (5 52[#]=3 [l)

5) 0.25%4EA 2 /PBS TT R yF LU (iR, 60 45H)

6) —IKPURTA »F2~—h (4°C, over night) : HT E-B R~V U HifKIX 100 (573K, Hi

B A T PRI 200 fEAR

7) PBS T¥eg (5 473 [F])

8) 0.25%%7EA/PBS TTryXrs (FEiR, 60 5rH)

9) PR TA v FaX—h (iR, 30 5H)

10) PBS THEH (5 43 f=3 [\])

11) DAB (2 X 5% (Iml IO X 3ul D 3%i@E b /KE K Z R, FiR, 5 50H)

12) WHEIZRBKIC L D RO IR

14) Kk

15) 7 v a2 — LR ATk

16) L THfL

17) A
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1-5. % HHOCHURE O Rl & A#HT

AW T, EECRIEGMILICI T D E- RAY COBSEB L OE X o F 0B % I

EER M ER LT, MRBZEARTO E- RV U olEsE, RU AT A N EOEEH

ol b5 2 L TEMii L7z, EXA U TF U ORBUZOWTIL, [B U AT A RN OIEEM: R 5

S Z Bt e — U fila s LT Lo, AT A RIS MBE R M0 Bl S 4

ot GAIIE, RICATA RECHFET S~/ n 7y —YxBEay ba—uifila &

LTHER L. 2D ONEEM = b — VRN 2 T, S RS s 7 i, [

CHRk s DRI L 7zfath o v b o — LR L o tiRic k> CTE L7, £7-. MFICC Bk

ONIHC 2B 2455 B2 el L=, & 512, MFICC 3 L OV THC O B afl 5o —Epk, ik

el LU RE 2T L7z, A T, MR2ARA TO R HIZEIR R O 588 & 658 & o Bk

7 4 Y — OIEFEMERBEIC XV REHFAICE L7z, HEHFERMENTICIZ, PASW

software (IBM SPSS Statistics, Armonk, NY, USA)Z i f L 7=,

1-6. Z EAOCHURIEDOH O F LY Gt

OB L D BIEES OMIRIEARIL, PBS IZIRIEL TH N—A T R &4 L TEAA

VR LT BIZ X LY (A4 - 7Y 2 UL R=F A WYL@E) £ L7z,
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IHC % Jiti L 7= Mk A FCid bRz I 3EdRfa 2R U736, BRCRIEEMAIL, E-B7 R~V

W2 U TRV E S SUSEZ R L, B A T Txt L TR GMEY 7 F v 2R 4, K

FECIE, IHC % it U 7= MR AS | CIESMBIC IS 1T D E-1 KU U ~D 5 SOS DOWF3 5B

LA U TF KT BT 7 VOB RO 25612013 B2 FEEIR 2 3B L T

5 &I L7,

MFICC % Jifi L 7= fifa 2 A ¢l W R R R~ — I —T®H D E-I K~

(X L T2 m 7o ofk B dOt ORI A BIZR TS 5, — 5T, BBEGRAIEAS IR ZE RS

Pz BB L7256 10E, MRSZEAR E Tl B- RAU UdEE LIER~——Th o b

A F B R T I OR AL OISR A B TE 5, AR TIE, Ml2EALTE

BORIEIG MDY E- R~ U 25k L THMES £ 0 Sk OO 28152 S 5E 121

ERRSE R A T LT Sl L7, A BT, RECRIEEHIIIZ BV T E- 7 R

U DORETRE LA T ORIOE VREFOLOMIE S BILE S NIIBE 2T BRI

R 2 FEHL L T D Ll LT,

31 JEM, 2 TOREFNCIBWT, MFICC BXONIHC O T E-I F~Y U BLIOE A
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F L ORES T T NVOREIZH 5 THY, EREKIGCNNY 7 7T FHIFEAER

LN o T2, 72, IHC B LU MFICC EBEARIZEIT 20 EREOME, Zo—EMEB LW

JEFI DR DA% Table 1 IZF & 67,

THC OFEHE-CIix, 31 R 16 5] (51.6%) TE-I RAY U ORETHBLORE X U F o ORB

RS E T 5 BRI B R ST (Figs. 1&2). FRRIEEREZ R LIIEGID 5 B

A XL SIEB TH -T2, THUE., £ XOEIEFD 36.4% (8/22) 7 bRz A R LT- 2

LEBERT D, o, X 2TRWT 8IERIN BRI Z R Lz, ZAUE, Rad

EIEGIOD 88.9% (8/9) 73 LEMIBEHA A /R L2 Z L2 BT 5, A X ORR-F LR O

JEF T, THC A FiZB W T EERIEEMALIL, E-B RV 2wt L TR EPE 5 O

PR L, SHICE AT AR U TIIHMERBMES 7T v &R LTz (Fig. 1A&B), E7-.

MFICC EEARIZBW T HIREAD B A o F Utk 2 ok I IR S 2 5B 22 S, fkadD E-B

R~U 5 2 R AR I TIE & A ERD bk o 7z (Fig. 1C), 1 = OFLIREIRFLIA

PRI OFER) T FIERIC THC FEARIZIB W T, SIS 5 B- R~ U OREB L O

AUF U OBBENEEINTZ, MFICC EARIZBWTHREENLE LIZE A F UAZBED

NEEARIL S ERTH Y | fkadt Ls E-B RV RO EERIZIE L A RO i

o= (Fig. 2C),
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b B BRI 2 R K 7R s o T2 REB]TCLE L THC B X OV MFICC O i J7 CHlEE AL E-- Ko~

W2t U TR R B D S SO E 2 7R LTe s . B A U F st U TIREEYE o %% FOS

MaErR LTz, A XOAMRE BYEEEOEF TIX, THC BEARTIL E- K~V O 2B kR

Bt > 7L % fife iR C & 72 (Fig. 3A&B) , Z #U1E MFICC FEARIZB W CH RO FT L2 2 L,

E-71 R ~U MOkt U Sl 2 2 5Bz S v, B A 0 F B O ER %

WD BRI (Fig. 3C),

A XD 3JEG] CFLIRE IR FLEEDRE . AR IR AR, it R - B R ) 128\ T, MFICC

DOFERIL, THC OFER E —F L7eh-7- (Table 1) (Fig. 4), W TN OIERFL THC EARIZE

WTIEL B-1 RAU kL TIRWBEPE SR ROSHEZ R L, B A U F %t LTI e 725

PES 7V EIR L TNV T2 8 ER R EERR OB B ¥ E L=, LoL., MFICC #EA LIz

WL E- RAY PR ORR O L2 B O B S v, B A F U OFB 2R T

PREFEN OISR D SR - 7o, 3 2 T 2 TOIERNZI VT THC 38 L O MFICC

DFERDO—BENRHRD BT,

s A R T A 72 9 O MFICC OREFE R L OVRF R EE X, MFICC OfES % THC O

fili R & g2 Z LIS Ko THERHAICEIEL L7z, MFICC % V7o b B2 [ BERAHA 0O B H 0D Jgk

EEffrLi-& 2 A, RIEFNIZBWTIE 81.2%. IZRBWTIE 62.5%, 2BV TIE
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100% DJEJE T - 7. £7- .MFICC & A= PR BEEGE ORI O R 2 T LT- & = A,

BREG], A X R ATBT DRRETVTRY 100%72 -7, —J7, M2 EARTO LR

PRSI O FEIL LR & OBIENE 2 7 1 v 2 v — O IETEMERIE 1 X 0 FEEHERS D L 7z

L ZAH BER A X, RATBT DB & ERFEEREBR OB IITN TN O A EETRD 5

72 hro 7= (Table 3).

MFICC %A1T o 72t OHMRIBAEAI F LYYt 2ol L7z, £ OfER, B DX AP YR

A& T D &R RN S N A AR O 5D b OO, MlIEREDBLEIZ 5y 7 s

A5 2 & TE T (Fig. 5).
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AKRETIH, E-Z RNV EERA T U5 MFICC ZBA% L. 4 X &xao B RIE

Wi B ERIR L 72 A R2AR AR &2 FI O C L B RBERR A O S B2 51 Al L 72, T OFR, A B LT

F 2O bEPCRIEGMINAC 36 2 LR R e e 31 EGI T 28 I TR T 5 Z L AR LT,

Lol A X0 3ER] (FLIRERFLEELIE, HORPRIERMRAE, iRV L ERE) 2\ T

HC I2B1T A8 & —HE9, MFICC Tl FZBERBOBHN TEX ot ZHHD

JEFITlX, IHC TlX, E- R~V U OWHHB L O A F o OBy 7PV 285452 L

N TE 7273, MFICC TIIEEMIIE B- RA~Y 2k L CORBEY 7 rE2 LT, B

AT AT DGIE S T TN ERINT 2 2 LI TE R o7, M BHEA THIR T

& DML, dE . EEEEREARIC S T D & i D LRI R < S

Rk D2 TOELZ 2 EHRIERIC I S L TWD EIER S 7220, THC Tk, 2 b 3 JE

FHIEEMIIC B W THIE LB A L F OB 2R L TEY . S ¢X 2/lao &N

MFICC FEARIZBIT D EA VT ORI ELZ 5 2 2[R H D LB X b,

B BRSNS &2 ST A X o 2 SEF] (FLARIE, FORISERMRE) (W T B

IEEERI O REBLANGE O DAV, LR MEEERIAIT, SO, BRMEAE. AIEHAIE 7R & OBV &
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B L 2 WA A THRB S 2 L MG SN TRV [50], KETIZZINLDHREZ(E) ¥

TINTIGHBERAANL TNz, & 512, CBC A EE IS L OY CRP O it 5% i 5 | 30 5 i

FANTH Tz, Zis 2 FEFI TR RS MERIEIC X2 R EEERH O F Bl oo rlReME AR

WEEZ bR, TF, BRI, EALICME OSBRI e 52 57210 T

1372 <, B MBERHIEMELER B R 718 K o TRMEE D b B~ R ERE S FHE S

HTELRBINTWNWDD3], AETOBMEEREICET 5 FREEFETERIC VLT HENE

NI~ DEALIZBE L7238 8L T dh S alREEN & 2 BT,

2 ClE, HC T_LZMBEEIR#Z 7~ L= 2IERF] T, MFICC (28T b [RIkEIC bR b 5Es

Bzt s 2N TEE, FEMEGHEORIIIA XLV b xa2BNTELLEFD LN

TWND M, ZHUNEGHE DR D72 & LIEGOFEFHOMR Y SRR Th 5 Taettn & 5, 72

PH F 3 TIEERAIZHW A 9 SEF O 5 6 4 TEF S EIE LIS 3 REF 23R LR (2

SEGIS T, VEFIN B r36E) TH Y =il - 5B 2L U5 < R FEE RN & &

A D MEG A L7RER O 7 FILL EE2 HOTWD, Ziuh OEMERE & bR R

WTIDRBRI DR STV DERTIEZR WS, bR SRR ) O 2 - 5578 O [ T4 B A7

DT ATHDEEZLD EEME - BB Z —RINITE Z LT WSOV T, RAZHZE

FAHR  [RIRFICFEBL LT WA 2 Ff > TOW D RIREMENNH U | KRB THIR L= 2 OERIZ
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BWTE, O X EAINZ HEICE ENTZ LB ARENELS LTEZ LN D, BEAR

DO DS, FRMIERSY [HC & MFICC WPFRICBWTHBIZE SN o T

TEBIAS 160 () S8 BTos, bR HISEER R O R O RIS K - TH/e % wlhE

PEDN D 5 1o O S RIER 2 ER L THARDME 21T O MERH D EE T,

KRETIT o o WEHT Tl A XB LR a0V b bR EEERR & 58 ORI B

IR D T LR E e o To, —MRAVITIE, b B R B M SRR (B 1T D

FIRERERIA X R EEZ BN TWA D23, ik L7z Xk 92 B RIEBEICR T 5 ERZR

HERRI T VRIS 20 & EMEIEIZ ~ D AT 2 & D O 53 FIRBLFER) A N2 hTh L alREME b

FE2OND, RETIE, BEGRIEE & 9 IRV FE TR 2170 IS OFE 2 & ORERIEL

BRI TH -T2 L 2BET DL B BRI & iR BR R LR D

T LIFETERY, LR O BT OIS O MBI K> TR TR H 5

7=,

N

RIS L AIEBI 2R L 7 0 AT T o Tl 24T 5 Z & THBRRT LV,

AE T, il 2 0 THIZIEARIC BT 5 R BRI ORI 217 - 7,

MlEEE, PRz O TR OFUR 2RI T2 Tk TH Y | BER H 5 WITHOLWE 215

WU TIRPUR AT A Z & TR E R AERNORIIEEZREALT 5 Z LN TE 5[39, 40,

42], AWFFETIE, dOLWHE 2 Lo otk 2 v € R FEEERIR O EHR 2 H T L
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oo BER A LI R DU TI, Frpl 3B 7 L TR & e D IEM 2L TE 5 2 &

PRIRTH D2, MZEARCET D ERHIERBE OR300 < O OHIRR 6 5 L5

Zbhd, FUE, £7T LEREEGMIICIEIT S E-U R~ o OEE B A U F DR

N BRI O L L TER STV 23[34], BERPURIETIZER 1 DA T A KT

1 OOPR LB TEXR2W=d, E-B R v B A UFrodefs, BLXOX AV YE0

— WA T R ABIET AT R L B 3D AT A RBRREL RS, 510, (EkDEEHE

PURIETITEE . ERISITI Y T I IRV L ORISIZ X o THHBROBMES 7 )L

LLTHASND T OMIIZREOHRINEHEL <. SHICHMEY 7T a2 R Liciild s JiZ

TGN T 2 D DHIWT A3 L, LA D 2 & s HEFFE PR T 1B S fad 4 31l 4

LT LR THD EEZDNT, Ti. TS ORFRFURIEIC X DM k0T A Y

v MI ZEEOCHUMEIC L > THRT 2 2 L8 T& 5, ZEHEHUKETIZ, B89

FECHERRL L7e — IR Z LA G DD Z L2 Lo TEEO~— I — %2 AR5 2 &

NTE D, 1 FOHIEZERIEAT 2 SOFUR O RIFFR H Z 7 HEIC L7= MFICC [, BRIE%

FEIIC BT Sawa & (Sawaetal. 2015, Sawa et al. 2018) (2 X~ T T HilatE U o Bk~ —%

—TdH 5 CD3 & Bty v Ek~—H—Th s CD79 OER|[42]B L LR H 50

MEERIEE MO H DR ED =D A T F b B A F U402 3 5 FEN
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AL TED . MFICC OJEE & RBERMEIIEBEFRIEL D bERL W @A STV D

[40], F7z. WIEPURIE S BERPURE & R EE OB I AR E TH 03, RIEOFH

MELTMFICC#(Du~ )/ 7 AF—4AEE[HETH D | ek IR OMIEE L H

W42 Z LBARETH D, FlAIT, RERETE X F U BIEMEABE S THZ N

SR Dh~r a7 7 —VROPEERNTLHZ X TR, 20 X5 RGE. Fl—0

FEARNC R getn, & X LAYt 2§ 2 &N TEIUT LV MEEZRZWrN v RRIC /2 D, BEAR

ROIFF LPREADORITHEGE LT Z & Th 505, ZIVUIRRHURE, ZEEOLHURE

DWNTNICBWTHARARETH TmEHEINTWVWD[40], L2rL7enn, AEBWT

MFICC DZIZF 2P QA Efid &, LRPREDHITE T 25 b DO — kA il ZrE DBl

JIE 0T AP Y AR ZERST D 2 LA ARETH D T LAV L7, Zad, Sawa

5 (Sawaetal. 2018) IZL > T, A M7 T F U BIOE A F % H= MFICC B\ T

HIEERIZ, Y RETH o 72 2 & G S TIH Y [40]. MFICC % 0 X AV YL@ I bk %2

ETHRECTH D EEZ HILD, UL MFICC OFFET REFHO—DTH D, FrlZEEH

fa & JHEMNEDNREAE S DERA NESEHII OB 3D 72 WEEA & 2\ AR ECRER o 5540

DMRAE S DEEAR TIISRZ G ERITAT O F L P YT &0 JESH e o #5312 7 2 70 I W A4kt

nEohdEEZLND,
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bR RIS, BRI T IR ORI - EBICBE S L TR Y | IEEEN O bR EES

BLOF N TR LRI HIE L BB LTV D Z & RN SN TV 5 [45, 47], LRz RTE

W ZIRR S LR b EH SN TR Y . LSRR OFFE 2 1EH L Cllluo ERME%

HERF9 2 2 E DS IRIRIZ DN D £ B2 BTV D, Bl 213, Ml o Tl b Bz H HEfiR

2 5 2 & TR OB A e S EIERRENME A R TE SRR b ST D

[11, 22], BREEZHEIE Cld, PRFAEIR & e~ 2 & bR MZEERHLIC D\ C & 720 S I EAT

ENTWRWA, A X ORISR L O OfiE4 & OBEMR[10, 33], A X &x 200

JPe V- BRE S 38 TCTHEIS OB IR A Eh ~ O BRI 3 s ST 514, 27], F72, A X

DOHMIEZIZ BT in vitro TS AR~ 7 UV TERLELTHMOLNAYE KT s v =

VA FRE R BB AR T O B A R L CmMla ol - = A L L o b

HD[T ATETIE, LRRZERRR &3 OB IZH & st PRUBEENE 2 B2 2 L3

TE o7y, BAHITEERA O S BLUT B RIS OIS L > TR D RN H 5

T2 OABEFED I T LR WA & JE 0024 - i588 & OBEMEZ T 2 03L& 5

A BHiviz, ERICREHE L2 K OIS, LA FEERR T ERE A BV T h R ORI - 58 &

DENEMERRIRENTND T2, SRPABRICBI DH RS =7y MCRVFLLE

ZHib, i, MO BOIE, FEBEEHEZEMIE (cancer-associated fibroblast; CAF)
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SOfEREH~ 7 1 7 7 — ¥ (tumor-associated macrophage; TAM) | I MR 72 & Ok % 72 fllfn 23

FIEL T BB E DT D OFMUNREZTER L T D, RIS @MU R I 36 1

%5 CAFR°TAM, F 7 U A7 43— 7HFAEN T B (transforming growth factor- 3 ; TGF- )

SOHHE 2RI HEFIE K - (fibroblast growth factors; FGFs) | HfiL/)Mi HH e p% e [K 1- (platelet-derived

growth factor; PDGF) 72 & & W\ o 7ok 2 2K 1357 5 & STV 5[36,45,46,57], 51

B IEERR IR O FE BTN 2 T 2T B O BHRUINRE O fENT % RIRF 21T © 2 & T EEY

DGR B 31T 2B OBWr L OVRIEREO BRI D708 5 AREME HIfF TE 5,

fliam & LT, ARETHEN. L7z MFICC IZ X o CT— XA 22 RUBB ERIE AR D & b W FEdR L &

RINT& 2 2 EMEIES Wiz, AEE BRI ORI @R LR R 2R LTz, —

J5. bR EERRR oD B LB B RCRIES R S B E AR Z LI T E R o T, 5

D 2 WITREME~— 7 — & Lo AR o B EMIIE S ORI H 5 W IT 3 X

S THERDWREMENE X DTz, KETIHEFBICIRY BNH - 72351 S b 72 DIER D%

M2 TV, BEOMES L O Z & OMGELZTT 5 NETEAH D, Fio, AFETHET LT

MFICC X, A X & 32 OV ERCRIEEM R BB 1T 5 bR MR O RR A B L O

HEEMEZHEST DO T AR T4 THRICLAMTHD LB LD, 51&., Hild

DXV EERDBEIE LRSI E TV DT, KENA X &3 a oMt ERCRIERIC 3
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FLRME - EWICK T 2IREBH v — I — & LTASIEN SN Z & 2R L7z,
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ERCRMNAHEROE 2T 28R TH D LML, EECRENEER O

B LB ORI TEELRREZRIZT EEIONTWD, HEEIIZISVTHl

W MBS S 510 5 EEARBITY — L OO L >Th 505, MK TIEMESO R HEE

Pz b HRETHICE THIEGORM - SBOTHEA T2 2 L IXEEETH 5, AHFFETIE,

Safga b (immunocytochemistry; ICC) % FW C— XM 22 IR B IR A b 2 [F 3

2 R 5 72O O L EHAEHLARTE  (multiple fluorescent ICC; MFICC) DBAZE #1170, #i

IEAC BT D Rk L% (immunohistochemistry; IHC) DfEH & ik « Mgt 217 - 72,

JEE VR R R ER PR “E S MR Bl T AMRRICHi S iz A X (n=22) B LT x=

(n=9) M BAE EECRIESMR L D MEZEARZ /B Uz, BRI U 72 B HEA I EH02)

(ZIEEZ L. 2 % TIE-30°C THESRAT L7z, FEAVERLE o0 FEEHEL Ak 1 3000 72 2 5 BEAL

FRIRA IS Bt S 7o, ANFZETIE. BRI ERCR~—— L LTE-B FAU oy

MER~— I — LT A TFraios—ry Mo L, v VAT /7 r—F %0 E-

ARV BIOUYFE 7 a—F P E A T UHikE M L TICC B XV IHC %17

572, ICC I MFICC % 7=, THC [3MEHER 72 FiETIT- 7=, fES L LC, IHC TlE. JiE
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Bl 51.6% (A X TlL 822, F 2 TIL 8/9) 75 bR #ERE LA % L7~ FICC I A X TliHik

FEAC bR BB 2 SR D T IERI D 62.5% (5/8) T M Z it T& 7=, % =2 TlE.

MFICC [3JERID 100% (8/8) T EAZMHIZERIR 2 R T & 7o, MHRREA & Lol U CRlfa 2R

ARIZE D BB RZEER OB @ VIR, FFREZIR LTz, — 7, MZEEAR T _LRH

TR DO FEHL L HsfE & ORENEZ 7 v v — O IEREMERIRE I & 0 SEEH AR A L 72

A B RBEENEIRED b o T,

fhimm & LT, RETIE M OMIZEBHIEAR DS |72 [MEELHA %2 i H T & % MFICC % B

T DN TE, ERFERRAL &SR O RIS & 2 228 EH PRI BIEME IR b7 »

ST, T O RIZOW TG OFEFSCEMFE O E NI L > TH% 72 D RT3 M3 7

b LFER b, MIZIEAIZ &> T LR 2 1 T & 2 ATEO BRIRAY 2 RIS

FOHERMEIZEWE B Z DIV, A X &R aDEN EECRIESRE BRI T DR ZEE) % T

W 272y — L LTERTE 2 Z &2 Lz,
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Fig. 1. Detection of the E-cadherin and vimentin in a squamous cell carcinoma of the tonsil from a

dog. (A) Detection of E-cadherin by immunohistochemistry (IHC). (B) Detection of vimentin by IHC.

(C) Simultaneous detection of E-cadherin (green signals) and vimentin (red signals) by multiple

fluorescent immunocytochemistry (MFICC). (D) A standard Giemsa stain. Attenuation of the signals

for E-cadherin and the distinct positive staining for vimentin in the tumor cells are observed in both

IHC and MFICC. In IHC panels: Diaminobenzidine chromogen, hematoxylin counterstain. In MFICC

panels: E-cadherin-Alexa 488, green; vimentin-Alexa 594, red; DAPI, blue. Bars = 20 pum.
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Fig. 2. Detection of E-cadherin and vimentin in tubulopapillary carcinoma of a mammary gland from

a cat. (A) Detection of E-cadherin by IHC. (B) Detection of vimentin by IHC. (C) Simultaneous

detection of E-cadherin (green signals) and vimentin (red signals) by MFICC. (D) A standard Giemsa

stain. Attenuation of the signals for E-cadherin and the positive signals for vimentin in the tumor cells

are observed in both THC and MFICC. In IHC panels: Diaminobenzidine chromogen, hematoxylin

counterstain. In MFICC panels: E-cadherin-Alexa 488, green; vimentin-Alexa 594, red; DAPI, blue.

Bars = 20 um.
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Fig. 3. Detection of E-cadherin and vimentin in benign mixed tumor of a mammary gland from a dog.

(A) Detection of E-cadherin by IHC. (B) Detection of vimentin by IHC. (C) Simultaneous detection

of E-cadherin (green signals) and vimentin (red signals) by MFICC. (D) A standard Giemsa stain.

Epithelial tumor cells show positive signals for E-cadherin and negative signals for vimentin, and

mesenchymal cells show positive signals for E-cadherin and negative signals for vimentin. These

findings are similar in both IHC and MFICC. In IHC panels: Diaminobenzidine chromogen,

hematoxylin counterstain. In MFICC panels: E-cadherin-Alexa 488, green; vimentin-Alexa 594, red;

DAPI, blue. Bars = 20 pm.
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Fig. 4. Detection of E-cadherin and vimentin in follicular adenoma of the thyroid gland from a dog.

(A) Detection of E-cadherin by IHC. (B) Detection of vimentin by IHC. (C) Simultaneous detection

of E-cadherin (green signals) and vimentin (red signals) by MFICC. (D) A standard Giemsa stain.

Attenuation of the signals for E-cadherin in the tumor cells are observed in both IHC and MFICC. In

the detection of the vimentin, positive signals are sporadically observed in the tumor cells in IHC, but

no signals are observed in MFICC. In IHC panels: Diaminobenzidine chromogen, hematoxylin

counterstain. In MFICC panels: E-cadherin-Alexa 488, green; vimentin-Alexa 594, red; DAPI, blue.

Bars = 20 pm.
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Fig. 5. Benign mixed tumor of a mammary gland from a dog (Fig. 4C). (A) Simultaneous detection

of E-cadherin (green signals) and vimentin (red signals) by MFICC. (B) A standard Giemsa stain

after MFICC. Bars = 20 pm.
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Table 1. Findings of the all cases examined by ITHC and MFICC.

THC FICC
Sites/speies Histopathological diagnosis Agreement  Metastasis
E-cad Vim E-cad Vim

Mammary gland/dog Tubulopapillary carcinoma At Posi non-At Nega X non-Me
Mammary gland/dog Tubulopapillary carcinoma non-At Nega non-At Nega O non-Me
Mammary gland/dog Benign mixed tumor non-At Nega non-At Nega O non-Me
Mammary gland/dog Benign mixed tumor non-At Nega non-At Nega O non-Me
Mammary gland/dog Complex adenoma non-At Nega non-At Nega O non-Me
Mammary gland/dog Simple adenoma At Posi At Posi O non-Me
Mammary gland/dog Lipid-rich carcinoma non-At Nega non-At Nega O non-Me
Gingiva/dog Squamous cell carcinoma At Posi At Posi O non-Me
Gingiva/dog Squamous cell carcinoma At Posi At Posi O Me
Tonsil/dog Squamous cell carcinoma At Posi At Posi O Me
Rectum/dog Adenocarcinoma non-At Nega non-At Nega O non-Me
Rectum/dog Adenocarcinoma non-At Nega non-At Nega O non-Me
Rectum/dog Adenocarcinoma non-At Nega non-At Nega O non-Me
Thyroid gland/dog Follicular adenoma At Posi non-At Nega X non-Me
Thyroid gland/dog Follicular carcinoma non-At Nega non-At Nega O non-Me
Perianal/dog Perianal gland adenoma non-At Nega non-At Nega O non-Me
Perianal/dog Perianal gland adenoma non-At Nega non-At Nega O non-Me
Perianal/dog Anal sac adenocarcinoma non-At Nega non-At Nega O Me
Liver/dog Hepatocellular carcinoma non-At Nega non-At Nega O non-Me
Trunk/dog Trichoepithelioma non-At Nega non-At Nega O non-Me
Bladder/dog Transitional cell carcinoma At Posi At Posi O non-Me
Lung/dog Adenosquamous carcinoma At Posi At Nega X Me
Mammary gland/cat  Tubulopapillary carcinoma At Posi At Posi O Me
Mammary gland/cat  Tubulopapillary carcinoma At Posi At Posi O Me
Mammary gland/cat  Tubulopapillary carcinoma At Posi At Posi O Me
Mammary gland/cat  Tubulopapillary carcinoma At Posi At Posi O Me
Gingiva/cat Squamous cell carcinoma At Posi At Posi O non-Me
Gingiva/cat Squamous cell carcinoma At Posi At Posi O Me
Eyelid/cat Squamous cell carcinoma At Posi At Posi O non-Me
Perineum/cat Undifferentiated carcinoma At Posi At Posi O Me
Rectum/cat Adenocarcinoma non-At Nega non-At Nega O Me

E-cad: E-cadherin, Vim: vimentin, At: attenuation of the E-cadherin, Posi: positive signals, Nega: negative signals, Ag: agreement,

Me: metastasis
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Table 2. Procedure of MFICC

1

O o0 9 N W B~ W

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 temparature
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

Coverslip with mounting medium
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Table 3. Relationships between EMT and metastasis in the malignant cases.

IHC

Dogs & cats EMT Non-EMT Total
Metastasis 9 2 11
Non-metastasis 5 7 12
Total 14 9 23
Fisher's exact test NS

Dogs EMT Non-EMT Total
Metastasis 3 1 4
Non-metastasis 3 7 10
Total 6 8 14
Fisher's exact test NS

Cats EMT Non-EMT Total
Metastasis 6 1 7
Non-metastasis 2 0 2
Total 8 1 9
Fisher's exact test NS

MFICC

Dogs & cats EMT Non-EMT Total
Metastasis 8 3 11
Non-metastasis 4 7 11
Total 13 10 22
Fisher's exact test NS

Dogs EMT Non-EMT Total
Metastasis 2 2 4
Non-metastasis 2 8 10
Total 4 10 14
Fisher's exact test NS

Cats EMT Non-EMT Total
Metastasis 6 1 7
Non-metastasis 2 0 2
Total 8 1 9
Fisher's exact test NS

EMT: epitherial-methenchy mal transision determined by attenuation of E-cadherin and expression of vimentin, NS: not significant (£<0.05)
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FEA LD T2 O BIRAEILE OB 21T > 72,

%1 ECI, SO BMEEMEOHESL T % THIZA 72 Argyrophilic nucleolar organizer

regions (AgNOR) Zef4(ZDWN T, A X &R I OMIEZIZIEM T 2 720 1Thk 2 72308 Tt

AToTlz, B2 ETIE, A X &3 a D ERCRIEGIZBT 5 B IR O JE BL 2 — iR 725

BB HRIEARD G 5 720 O L BEaOLHUARYE (multiple fluorescent immunocytochemistry ;

MFICC) #PBH% L. DR MEZ B,

Ny

H5 1 BT RBRBREEA TOAMENEE S TS AgNOR B4 2 R BN Ol ldi2

ISR 272012, B~/ 7 2% —3eta 2 0 L7 e e ik, i 72 [BE ik L ORI

FAEASDISH OB 21T > 7c. T ORER, AgNOR AfgiZ A A « 7' 2 UL R %

FERFI I 9% LEge a3 e b AgNOR AR w M J ORI RE 2 BHRRICBLES T & 7, KTz,

AWFZE TR L7z 2 TOEER T AgNOR Qa3 aRETH 5 Z LA HI L7z, S bI2, KA

TEDHAERTEARTHNIT D72 < &Y 3 4FRIE AgNOR et DY taE B3R <D Z &3

Mo T, AREE, BEERZ BRI & X0 SElbs s O HETHY . SHIC

FRHRFEASNOREAN AR TH DL Z b L hr AT T 1 URHT~OF|H & " EE T

¥

%o AWTEE, FEEEI ORMZ I 5 2 ISR B O RRIR 2 8) 2 7195 720 D21

V=N lip D T LRI END,
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o5 2 BCIR, ML B RCRIEE 0= - S5 | C B A AR A RT3 B R R R A PR B

THOW LN D — R ZRELBERIEARIZ IS W TR D MFICC ZBA%E L7z, b RCHIZE s &

. EECRALAS RO E 2 5T 2R TH S, AWIETIL, LAFERREO ERR

==, LT ENRNY o BERY—I—LLTEACF 2RO —0 Y e L

oo MR E LT, 1 OMIRZEEAR T R TSI 2 B T & D 2WNE 2§25 2 &7

TEIZ, REZBAEFNCEH L, R s & O i & OBEE 2 gt U 72 fE

oo ARTET LR FHERRR OB IS @O L RRE LR Le, — 05, 88 L O b e

PEIZERD DIV o723, R FISEHRHA SRS O FEAC BN IR IC 3 - THE DSR2 5 "lhE

PEDR o D720, 5% & BIR DIEFIOER ATV, AEPSMILE TG ORM - 52 THlT

E LAWY =L LTEHTE 2 Z &2 Lizuy,

Vb ABFSE CTIEAEEEMC I8 1T 202 O 2 B M) L o> 7= OB M ik 00 B 78 %

HE9 & LT, AgNOR Yefads KL O BRI ZEHRIA 2 f 95 MFICC DBR¥E & 2o HPEIC >

WTHRET 21T > 7o MBI SRS O ML 24 - 5588 7 SRS IER RO RRR Y251

% BB © & 5 IR M OB WEZEY — 20 B5 EEX TS, A

FEISFEE BV ORI O@mEICHIRT 2 b0 TH Y | ARSI DICEL OZHi~—7

— & MO T2 RO IEG O - IBFEICA N Mla2 ik 2 L T &Ezuy,
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