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JEG R~ 7 v 77— (LU MO L lgT) 1, Flx 72 TS O 5., 12
LEICEG LT B 6N TS, L L, BORRSLT 5 LRTORHRZA LS

B 52 MO OPERSCZE OFEENZ OV TUIHA L ITIT STV e, ARHFE
(X, ARERTERZA CTdH 5 BRIEICR T 2 HEEE MO O% 7% v F&FEL.
T OSHALFHEEIZ B D 2 BIE K 2 & iR{E T Ml OBRE 512D TRk
(ZhRES L7,

RIGE, FIRUE 30 #lF K OVE RS 10 1 & LC. CD68 (4= Md), CD80 (M1
M®), CD163 (M2 M®)72 & N CD4 (~/LS—T #liffl: Th), CD8 (Flf 524 T
fi), Thl O~ —7%—T& % CXC chemokine receptor 3 (CXCR3), Th2 O~—71—
T& % CCchemokine receptor 4 (CCR4), % L T interferon-y (IFNy)# & & (s 1 7E
¥)-C& % signal transducer and activator of transcription (STAT1) (Zx3 25k % A
W TSI EHOfRNT 21T o 72,  CD163*M® I, IEF KM CTIZFRD Hiizi-
7=, BRI O mild 7>5 moderate (2B W THEMARED vz, £
CD163* MO DO EIA & LRz IR CD4* Th Mild O FIAIZ IEDAHBIRAR 3R O b i
Teo ERPERIEEIZ ISV T CCRA'Th2 [T & A ERRO B L7e - 7203, CXCR3*
Thl ORENED Sz, Thl 1 HIL IFNy BEA SN D Z &b, IFNy
B FEEM TdH D STATL OFBUCOWTHE LT L 24, B TFRBIO LKA

(CIHTERT AR bivTe, & HIC, #E THEHAIZ LY STATL & CD163" Mo &
PILREL TRV . STATL BBPEMIESR & CD163 FEPEMI=R & ]I 1E D AH B

FRDFRD H LT,



INHORERNS . ABIESTOM®IL, CD163" MO TH 5705, M1 MODEH,
WA R TH MO 7y FTh DRI RIB I Nz, ZDCD163" MOD
FEICIE, ABUERBIZIRIE L T A CD4AY Th1 b FEA S A IFNy A B H- LT

D ATREVEDN RIR S Tz,

ol HEE AR, BOE. AR LRk, CD163, IEEREE~ 7 n> 7
—<3 (tumor-associated macrophages: TAMs), M1~/ v 77— M2~/ 1~

77—, CXCR3, Thl, STAT1



Abstract

Tumor-associated macrophages (M®) have been implicated in growth, invasion and
metastasis of various solid tumors. However, it has not been clarified phenotype and role
of the infiltrated M® in precancerous lesions. In the present study, the phenotype of the
infiltrated M® in leukoplakia, an oral precancerous lesion, was determined by
immunohistochemical analysis and involvement of infiltrated T cells that participated in
induction of phenotype of the M® was also investigated.

The subjects included 30 cases of leukoplakia and 10 cases of normal mucosa.
Immunohistochemical analysis was carried out using antibodies against CD68 (pan-M®),
CD80 (M1 M®), CD163 (M2 M®), CD4 [helper T cells (Th)], CD8 (cytotoxic T cells),
CXC chemokine receptor 3 [CXCR3 (Th1)], CC chemokine receptor 4 [CCR4 (Th2)],
and signal transducer and activator of transcription (STAT1). An increase in the rate of
infiltrating CD163" M® was observed in mild and moderate epithelial dysplasia, and a
positive correlation was observed with the rate of intraepithelial infiltration of CD4" Th
cells.  Although infiltrations of CCR4" cells (Th2) were barely observed, CXCR3" cells
(Th1) were observed in the lesions. The cells positive for STAT1, which is an interferon-
vy inducible product gene, were also observed in the same lesions. Immunofluorescence
double staining demonstrated that the cells positive for CD163" M® were colocalized
with STAT1. Moreover, a positive correlation with rate of infiltrated CD163" M® and
rate of STAT1 positive cells was observed.

These results suggested that although the M® in oral leukoplakia are CD163* M®, the



M® are a new subset exhibited M1 phenotype. Furthermore, IFNy produced from CD4*
Th1 infiltrating precancerous lesions may be involved in the induction of the CD163"

M1 M®.

Key words : precancerous lesion, oral leukoplakia, squamous cell carcinoma, CD163,

TAMs, M1 macrophag, M2 macrophage, CXCR3, Thl, STAT1
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AR 2R 1T, FEREIZREMR T 2 W DB n TR 57N ERGHAIZ 3 TIZRdH bh
THY | BEESICIERT 5 rReME A RO A Th 512, MIEERTEINZA O RE
RHLDITANRIETH Y . T OREILRITI% AT ~17.5% & OHENRH VI, T
D ABIED BT 5 D1 TIEZRW, LosLABIESI O T TE Y mEE T
P T 5606 H 0 | B FAROER), ERRQEWVCERENZRER G S L
TWVDEEZLNTVDI,

HPERTE IR 2R 0> b R V- LB~ D i iR IE, ERVESRIZ R DA~ &
179 5\ S dysplasia-carcinoma sequence D#kfE % & 0 | T4, % OJiRERAARR
PRI L BIR TG E OBENRI O 2N ENTE TN, OFERIE E Rz
T ARTX T g EOFEENER T ORI RR AN 5 2 L T, AR
DIpD~T A MED K (loss of heterozygosity: LOH)IZ L W EIHLE S+ TH
ZHple™Kid DRI Z Y | IEHREIE LR ERGRER A 29780, R T
K 3pRLTpDRKIZ LV | FEHIHIEIR T Td Hp530 KK L, E72ps3DEIn 4
B k0 BRMERIER A U 58, & 51T11q, 13qD K ZRcyclin D1 fn - D HE g
REDBIGTREOEMICLY LEAEEZR TRIEE~BITT2LE26NT
V5459,

—J7. BORLE, ERIITEEFERIZT TR, DNAD XA F ki Lo~
BV = XT 4 v 7 (epigenetic) 7228k, & BITIEIGANERL S 1L D AR D12 MR SE
PEROG B EEICB G LT 5 2 e BZ < OEBEOFIT LI s TE

TV, B ISR AT ORUD BREEICAFE S 2 RAEMERE oMM M 72 &



ORVEMIOEENER ShTWHY), L EMETIE~rrn 77—
TMO L HEF)0 VU /B g & D RIEMEMIQRTEN ZHEE O v, ikl A7
T HMOILFFIZIEEESEM®  (tumor-associated macrophages: TAMs) & W it Tuy
H19, FEEREMOIE, MR AR -, MIIERER - AR SaTE
HIRF-70 EapEA L, BG O, =i, BSRICHb-oTnos BN TVD
18,19)

AR, MO DAY FHITENEIC L0 BERERIC 2 225097 & v b MFE
TDHZENHLNIENTWNBED2) ~JLs— 1 BITHINE(Th) B 3 Dinterferon-
gamma (IFNY) (2 X W &ML &S /=MoL, M1 MO (classically activated
macrophages) & FEIZAV, HUMIETENE, PUBBEME 2R3 2 E A LT 522,
M1 MOT—frZEF AR (inducible nitric oxide synthase: iNOS).  HifE5ME
chemokine CXC ligand 9 (CXCL9), CXCLI10XKIEMEY A kT4 > tumor necrosis
factor-o (TNFa) 72 & OB s F DOFBL A HEIR L, JNE S0t 0O 38 58 <M 5 M e 1 2 a4
DR ENEZ R T 2 ERW DM STV DDA, —T5 Th2HROHTREN:
B+ A N A v interleukin-4 (IL-4), IL-13i{2 X W i SN 72MOIX, M2 Md

(alternatively activated macrophages) (24748 %), HEFHEIA 1< M & 8 A= K 1 %
B L. F7-IL-10=°transforming growth factor-p (TGF-B) 72 & DY A~ A > % e
A2 2 I K RIESOR, RIS E 2 L, AGREICEAE L TnD EE X
SN TWVWAH22 = 5 OM O HE LR i oM s L BT EE (cluster of
differentiation: CD) DfEHT 725, M1 MOD~ — % — & L TCD80, CD86 202978, %
7=M2 MOD~ — 7 — & L TCD163, CD204A3 A E S 4120, [FEIESHZIRE L T

A NS RREMO O RE N EIZH S0 S TEX TV 5, CD1631%. #FLBIE



%), PNEE 2, MLERERED, AT —~<a, B 2, I 0, e s
O ETEIEFZ 31T 2 EFEEEMOICREL L TWD, 25 ORFIRIEFIZIIT D
CD163" MODIZH AL EFITiE, GO PRI R & < THROTUE
AN T DIREEGEN N Z AR SN TER Y, SO EM{kIZCD163*
MO LTV D Z EAVRIEB S LT 5258,

LIAT, Mori &3N3 SEATIFZEIC BT OPER T EREIZ 31T 5 CD163* MO D 5
TEIZDOWTHERT L, A O 0L EE O R IZ VY, CD163* MO DA BN
L. oo ETEHE &[RRI OFAEF X OMERIT 22O B 523 % 5 Al REMEIC D
WTHRE Lz, Ll APERTPERAICS T 2REMODRHILZ DR ENZS
WTIE, WEEHALNTIE SN TV, £ 2 TR, HERERZ Th 5
AMIEIC T BIREMOD 7 = ) & A T2 51 SAbRAEIZ B % B
R FIZ DWW TR LSRRI L. O OIRIE, R 5 IR

MODFEENZDONWTELE LT,



kLS iR

1. BRERXH

XA, 20064 ~ 20094 DA T (Z B e R B 250 AT B IR R i e 11 e %R
BRI M50 B2 TRt L7z D B BEARTE R AR & | i BAR AR 2RI
HORGIEE &I ST 2 R & LT, ERRRIRIZAERIFA O 5 b IEF K &
HIWr S AT E L1061 A V72 (Table 1), RifEEIRZE 1L, RIGHR THIRZ I W THREE
MAERNCZWT 5 BB TEREL L 72/ 2R AARIE D2 W 215723061 & L 7= (Table
2), YIBRRAEX, /3T 7 ¢ A B BEEIY) R & fER. . hematoxylin-eosin
(H-E)eta i L. MikFRIRRE 21T o 7o, JWBRARR7A ERE BB R DR LIS
DWTIIWHODZ I AL HERIZ eV, B DOIRELE & ik L Owithout epithelial
dysplasia, @ mild epithelial dysplasia (mild), (3 mild-moderate epithelial dysplasia
(mild to moderate), @ moderate epithelial dysplasia (moderate), (& moderate-severe
epithelial dysplasia (moderate to severe), ®severe epithelial dysplasia (severe) D6 B
(O LT, ZRBARNITEIR, i R i ML B a O /KGeE 215 T3 L 72

(KFEE B A0290E).

2. SRESHHRRIL PRI

RN~V CEENRT 7 4 AR 0 O A ERL, LEY —L (T
AT, RBIC KO WANT 7 ¢ %, =& ) — A ThHAKL, NRME~LVA
FUF—PHIEDTZ 0 0.3% WERL/KSEAKIA Z 7 — /L2 TER T1555 FAL
HA2{T-7-, CD8DHUFIEDIRIE(LIZ- DV CTliX proteinase K (20 pg/ml; Roche
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Diagnostics, Basel, Switzerland) z F\ C =R T155 [ElE R ALEE 21T > 7=, CD68LA
S OFURMEDIRTEILIZ, 10 MM 77 = B E#E (pH 6.0)F C~v A/ rn D = —7

ZTCI5 BB 21T - T, PUsUEIRTE(L#% . PIRIME avidin/biotind 7w » 3 2
7 % HMJiZavidinds & Obiotin (Zymed Laboratories, San Francisco, CA, USA) % ¥
L. FI0GH OB ZEAT o7, Z D%, BRI & U AR A P R K [Tris-
HCI buffered saline; TBS (pH7.4)] CHE¥F L. FERFERMIGZ LT 5 72DIc7 8
v X 2 TVRIR [2% bovine serum albumin (BSA)] % F\ TR T304 [ D ALEE %
1T 72, SePEMRRAL PR SR I U 725Uk & Table 3127”97, —IRHUAKRIZITBS %
MO TEY)Z2REICAHR L, 4C BIBFHNIC TBRISSEe, €Dk, TBST
Pets s, 2IRPUA & L CTUL A v ¥ — B goat anti-rabbit IgG antibody (2001%
4R ; Dako EnVision System HRP-Labeled Polymer, Dako, Glostrup, Denmark) % H
VY, =R T30 MRS S BT, TBSIC THEH%. AEC substrate kit (Dako) % >
FEVEH S, Mayerdhematoxylinisig (B(LaE, BUR) TR A Z1T -T2, K
PEt% Hydromount (National Diagnostics, Atlanta, GA, USA)Z HWWTEA L, &
LRSS CTRRgE L 7o, 723, negative control & L C—&kHTUADI I D IZTBST
AR U 722% BSAZ S S 7ok, A S EIFFFEN R BARUSH RN & &k
WLz, £, TR dpositive controli, %5 & 72 R OIFENEER TH

DRfR(RAE. U i) &2V, FRETETHETH D 2 &2 H 5 LR
L7z, Sk P aOaEAhi L, 20050 68A T CREEAR R O Yt 55 4 £ 2 i sl
HI 7ok ikAG SHHEFIC DWW TEIZE L, SRS O 2B k3 2 Bt Ml =R &

BE LT,
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4% BRI

WU 2 Wi T 7 ¢ A% PURMEDIRTE L2 HEJIZ, TBS IZ 3% H202, 0.5%
Triton-X100 (Bio-Rad Laboratories, Hercules, CA, USA) % il . 7= &k & W T, =
RT10 o L7, ZD% 7 v v X7 % HAJIZ 10% non-immune goat serum
(Zymed) Z ¥ L. =R T 60 7y MALEE L 7=, — & BiiAIZ mouse anti-human CD163
monoclonal antibody (Table 3) % 1:100 (Z778R L. =i T 60 4y [E i S H 7=, TBS
T4 . AlexaFluor 488 goat anti-mouse 1gG (H+L) antibody (2,000 77K ; Life
Technologies, Carlsbad, CA, USA) Z¥sINL. ZiE T 60 ML S ¥, £ Dk
TBS ([T T, 7 vy U VHRICTHEHPEEO D O—kEiUA L LT rabbit anti-
human STAT1 polyclonal antibody (Table 3 )% 1:500 {247 L, == C 60 4y
47z, TBS TP, Alexa Fluor 546 goat anti-rabbit 1gG (H+L) antibody (2,000
EAFR ; Life Technologies) % AV, ZRIE T 60 s 72, LIRS, TBS
TP L. BEBh 1k 7= ProLong antifead mount kit (Life Technologies)(Z & v £}
AL, FHERL—F BT (LSM5 Exciter, Carl Zeiss, Oberkochen, Germany)iZ
T. bl (excitation) : 488 nm, ##HERZ (emission) : k4 505-530 nm,

7Rf4 600-680 nm | CHigE 21T 7=,

3. BEEMERIOHT
AL AIMENT X, Kruskal-Wallis nonparametric testZ FV >y CTATV Y, post-hocks &
IEZDUNNEIZ TRRE LTe, 7o HHBEREER D FREEIZ 1 X SpearmanIE(7 AH BAAR £ 2 FH v

DT B ERRSN AN AT DY & LTz,
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1. BARREFPRRREE (. A, WEEGRFIRBROEE)
AWFFETRERT LIIEFI O B bl FHE2061, ZetE106 T, P41
61.0 T o7 (Table 2), FAEFALIL, AN H B2 < 43.3% (13f1), IRW\T
SERGIEE 26.7% (8f), & 13.3% (4f), M2 10 % (3%1), HIE 6.7% (2F)TH

27,

SR BRAH AR I R MR AR O FEEE X, without epithelial dysplasia (DL F E
FeMERIE R L L #ET7) . 16.7% (561). mild 23.3% (7/51). mild to moderate 16.7%
(5%1). moderate 16.7% (5f51). moderate to severe 13.3% (4f51). % L Tsevere 13.3%

@pNThH -7,

2. CD68* MODiZiH
F TR EPIETBIZ B T ZMODREIZOW T, EMO~ — I — T %HCD68
% PR S AR IR R 21T » 7= (Fig 1A), 1E & REIE_FRZ 12350 T CD68*
FL A ERBO ORI T ERVERERZ L, B X O LR HERIERK
JEBI D F R T AL Z DIRTEDGFRD BTz, BARIE OB/ TR b B Ik
DFEEITI T 5 CD68EEMIFRIZ OWT, MM FHIAEZEITA LN ) o7z

(Fig 1B),

3. CD80* MODEH
OILFDOFEBILOFENIZ L VML MO EM2 MOIZHSFEENL, Ml MOD~ —

12



71— & L TCDBOA W HAL TV 52, IEF KR TILCD80 MOILIE & A K788
Spoloin, ERMERERR L. B IO ERVERIERAES] O3~ TOIE
Bl LR TIZRE® HAVTZ(Fig 2A),  FIAUIE D25k ) b B SRR DO FEFE I

BT 2 CD8OG M RIZ DWW T, MEHFIIAEZITA B IVR) > 7o (Fig 2B),

4. CD163* MONDRiH

CD1631%, %< OFEFMEICH N TM2 MOD~—Hh—& LTSN TV
2531), CD163" ML, EFHEBIZILRD Hisemo o, ERIERERZ: L,
B LU ERAEFIERIES] D LTI DOREDEED HALIZ(Fig3A), FFiZ
Bt B Rk OO moderate THe b 26 < FBL L Tz, #EFHIENT OFE R, CD163" Md
DOEEIT, ERMERER L & ik L7234, mild to moderateds X Utmoderate

IZBWTHEZRBIMAFE D & 47 (Fig 3B).,

5. MODLFHFEICE D % R THIIE DR EY

MOD S EFFEIZIE, THlaAEEG3 2 Z &R mbitTing®, 22 TLhL
B BIE AT 31T 2 MODIRIE & THlIL & OB M A2 5~ 2% 72 92 CD4* Th7
5 ONZCD8" s E T (cytotoxic T lymphocyte: CTL) DI IZ DU THa
L7z, CD4" Thix, B FTIET X TOEFIZBWTRD HiLiens, &l
W) LR YERE R O ER CHEZITED b o 72 (FigdA), —7H. Lk
FEWITIZE LTV 5CD4* ThoEI G, ERMERIE e L & ik L Tmoderate
B L OseverelZ B W THE 2 EENMAFR D 6 1172 (p<0.05), = Z TThOIRH &M
DI & DR EME 2 RFTT 572012, ENENOIEFICI T HCD163" MO D

13



HA L CDATThOEI S OFBBRICOWTHE L7z, £ OfEH., CD163" MO D
FIENZVEFITIE, ERACDA ThoOEIA £ <, Wi ORICIEDOHER %

MR 57 (p=0.0009; Fig 4B),

F - ABUE DR T B RIE R OFLEEIZI1T 2 CD8* CTLORTHIE
FETTIETRTOREFICBNTED B, ERANIZERE L TWAHCD8" CTL

MR FIABEZITRD RN E OO, mild)» B moderatelZ 7> T HE I

mAHHNT (Figh), L2>LCD163* MODE|A L CD8* CTLOE|A & DOMIZIE
FHEARELRIZFRD D72 o 7= (data not shown),

INHORERNG, ERMERZIZI T 2 CD163* MODRH & CD4* ThdiR

{H & OB R ST

6. CD4'ThD# 7ty FDFRE

CD4*Th [IHA FUA » OEAROEVICE Y Th1ETh2IZH S, Ml
MO D S LFHEEIZIZCDA ThI £ 72, M2 MO D S {LaFEIZ1XCD4 Th2 A 22
NG 2 2 EBRMo TV L2028, 2 2 ¢, AHERSICIRE L TV 25 Thas
OV Ty MIBT 200, Thid~— %5 — T % chemokine &K CXC
ligand receptor 3 (CXCR3)¥ X U’NTh2o~— - — T& % CC ligand receptor 4
(CCR4) 122\ T kISR 24T - 72%9,

CXCR3[GMEMIf D Yeta gL, IEF KR EZ TIXERO b o722 (data
notshown), ERZPEREIZRZ: L, B XN EEHERE O T X TOIEHNZIBUVT,
BT AR 7R & NS B OFER TIE LN~ DIRIEDFED b iviZ(Fig6), —
CCRABGHEHIALIZ S~ T DIER] TFRD H AL h > 7= (datanotshown), ZiLH D
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FEEND . FAMIEIBICIEE L TUWACDAT Th 1ZCXCR3* Thit 7ty FTH 5

ZEDBHABMNE ST,

7. IFNyBBEMESTATIO R

Thi12> 5 1EMI MO D S LB EIZ B 5 IFNy S EAE S, IFNyIC L » TR &
NDERG R FSTATIOR BN I 53, £ 2T, ABIEAIZIVTSTATL
DB B DD, IRITHET LTZ(Fig 7TA),

IEHF A CIESTATIO AT LR8O b iv/ear > 7225 (data not shown), [
FetEBIE R D bR T B K OUE NI IFNy 35 B & fn - W) T 5 STAT1IDO
PEAT L2338 D7z, & B BUEREFIIZ 33 1T 5 STATLEG M AR o I 4 & Thl
(CXCR3BGHEHIFL) DEIENZ DWW THRFET LTz & 2 A IEOFEBIRfR GO H vz
(p=0.0465; Fig 7B). Z OFERN G BEBIEFIZIRIE L TWHThIA LU ER] T
1IM1 MOD L EIZE D D IFNYyDFEA B Z < IFNYIC K > TIHE I D

STATIORE LRI N TWVWD Z & DVRIR S 7=,

8. CD163*M® & STAT1E DIL/HFE

FURE I CXCRIFGHETIAZIE L T D Z e b, [ARATICIRIE LT
W5HCD163* MO G IFNYD 25 1, M1 MOD~— 1 —D—-2>Td HSTATL
DFREIBNGRD LD DN HLCDI6IHLIA & HISTATIHUA 2 W o dOok “H G E
ATV, R L — Y —BAMERIC TRET L7z (Fig 8A), T ORER. L TD
CD163* ML, STAT1IZILFEBLL TWAH Z LR LN E R o7, & ERIELE
Bz F51F 5 CD163" MODEI G & STATLRGEAMRL DEIG T DU THHBIRIAR &

15



ALz & A, IEOMHBRERMNRD Sz (p=0.0034; Fig 8B), Z il 5 DfbER
N, ABUERICIRE L TWAMOIE, iEkOM2MOD~— 71— T&H HCD163
(I TH 525, M1 MODFREM 2 Lo 7=/ 7 & » N Th 5 Al HetE RN /RIE

N7,
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1. BREIZR T 2 REMO DR B

% < O EIEIZ B THEEEHEMO ORI A\ ERF] TIEZ O F 5% 28N
ZLEMEESNTRY . EEMLOEE, =M, EBIEEEEMOA S LT
WD ZEDTRENTWNDSN, UL, FHED LT D LRI O AR A (IR
TOMON ED KD RMERZFF S ORI ED LD BREEIZH L TV DT
SNWTIE, AR EZE DT OBEFEICB W THH LTSN TV RN, £ 2
TAMIE TIEE T R ERTER 225 1T 2 IZIEMOe DR B Z 51T, CD68, CD80,
CD163% ~ — U — TSk PSR LT, Zeds . AMEIERITRIC KL 384 LT
&FE 2 b ABIE ORI EE T oV A ENIMRE L2 o 72,

CD68I3., HER-MOLMIGIZ I L TH Y | EMOAMIA D~ —I —& L TIAL
b5, CD68IE. lysosome-associated membrane protein (LAMP)-1 7 7
T U—I|ZE L, 110 kDa D% > X7 ETH P49 scavenger receptor & L T
oxidized low-density lipoproteins DI ¥ IAZIZEE G- LT\ 24, RIFFRIZIVT,
CD163" MOIFIER FRITIZE A ERO LR -T2, ERMEREHRZR L, B
KO BB BT BB O KGR T AR IZ & OREFE D D vz, BRIE Ok
P R BRI R O FEEE I 351 2 CD68ERIIE=RIZ DU TREFHIRHT L 75 R
AREEITRD N o7, Lo UEEIE ERAZ @A IEDFIE L 7z F B )
HCD68* MO R FHFRICIRIEH L CWA Z e oMb leote, —KICKIE
MIRZEIZ BT AMODIFMIZIL, CC ligand 2 (CCL2), CCL37% £ dchemokines B
HLTWp28) =5 oochemokineld kG ER /D b EAIND Z &

17



7> 544 KRGS Bz fiAE B 3k oo chemokine 23 1 OMO O IIEIZ B 5- L T 5 T RENE
MEZBND,

VTR, MOITHERERIIZ 72 HMI MO & M2 MOIZ KB &, JRYLE L IIE MR

Bip A IR ORI RICBE G LT D Z EAHLMI SN TS, ML

OIIREk, TEVEIEMO (classically activated M®) & L TRk S TWWMOTH U |
IFNy, AHEEH R U RSP L TEMHE L, FUMBEENE, PURREEMEZ R D,
RS PE 2B W THLI AR EEIZH TN D Z ERMH TV ES, M1 M)
51X, INOS, TNFa. HilES4:chemokine CXCLY, CXCL102YpEA: S du, A5 A
O EEFEIEOMIEFEA 2 R 2 2 E DRI TV HDM, = OM1 MODHRE
X, IL-472 EOPLRIEMEY A b A A Ko T & 5 239649 IL-413M1 MO
DBALAFBLOMEI T2 T <o M1 MO & 1T BR2 2 87 7B BE R B2 8 5
ZEMB L IL-4IT X o THEMEAL L 7= alternatively activated macrophage (M2 M®) &
WIHFT e 7y POFENMER S NZEB, ZOM2MOIE, 7 LLE %
A UYL 72 ETh2BEAL ORRBIERUICE - Tk 0 . ME A, MREEIC S B
LTS EEZLNTNDAD, X5 IIM2MOIT, %< OEEMGRICEE L T
WD IEE B EMO & Bl L 7ok AR U, BB o HggE, =2, 5B IcBE b o T
HEZEZ BN TN,

ARAFFETIEIMI MOD~— % — L L CCD80%, M2MdD~—7— & L CCD163
Z Mz, CD80IE, Pl R I3 D MBIy +TH Y | KR THIIE O
CD28L #EET 2 2 L1Z X 0 TR OTEMEAL 2 55383 2 Mifadz g 4y 7 Cd 559,
CD80I%. Th1HEDIFNYIZ X - CTEDORINHMI LD Z & 225D M1 MOdD~
— =L LTHHNSR TN S20452) CD1631F, HLER- MORAMIZIZHBL L T\
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% scavenger receptor® —->T& ¥ . hemoglobin- haptoglobinfE & KD EL V) iA A 2B
H LT\ 55859, REfFFeRE RS, CD8O* Md, CD163*M® & 412 bRtk R AL

R RTORER O L TSRO bz, ZORRIE, AEERHEHRAICB
C. CD80* M® & CD163* MO A7 L T\ 5 Z & &R LT %, CD8O* MO
CD163* MO & HFEHL L TV D MIT DN T, AFERNOITHETE 0, &
b B VERTE RUE S 00 CD8ORG M fu =R & CD163 5 Mifd =R & oD [ AHBA RELR 2378
DHNRINSTeZ LD, ENENHNOMIER TH 2 vEEENEZ bND, —
J5. CD1631%, kR B A D moderate Thc b 3 < F8HL L T 7o, SEHIENT OFE
R, S ERMERIE R OFEEEIZ 1T % CD163[5 MM R, E R R AL
72 L & Bl LA . mild to moderateds &2 U'moderatelZ 36\ CTH E R MNATE 8 &
iz, ZORRIE, CD163" MO, ERMESIERRDOPETERAZA & 2 DB 5%
LTSRN E 2 b D, TEGREEMO) b I TR R ORI AR %
HRT DIEMIRRC—RICERDEEIND Z LB 20 X 9 2MOHR
DAAREAT FNER 25 L BRI OIR T AUZ G- L TV D rREMENR B . b

60

2. AMREIZIRE L TV 2 THIR D [FE

I BEMO D F B OFAFI 1T, RS STERK S N D D BR BT 70 & ONT G
B RI2 I LT 2 S H52Y AHA h SR O IRPEIR 123 B o o Ty 2 18208657 g (o
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Figure legends

Figure 1: Immunohistochemical staining of oral normal mucosa and leukoplakia
with the anti-CD68 antibody.

A: Immunoreactivity against anti-CD68 antibody in normal oral mucosa (a; original
magnification: x100) and various histological grades of leukoplakia (b-e, original
magnification: x100). No CD68* M® were observed in normal mucosa (a); CD68* M®
were distributed in the subepithelial lesion (b-e). Scale bar = 100 um.

B: CD68* M® (%) in different histological grades of leukoplakia. Data are expressed as
box plots indicating the maximum, median, and minimum values.

Figure 2: Immunohistochemical staining of oral normal mucosa and leukoplakia
with the anti-CD80 antibody.

A: Immunoreactivity against anti-CD80 antibody in normal oral mucosa (a; original
magnification: x100) and various histological grades of leukoplakia (b-e, original
magnification: x100). No CD80+* M® were observed in normal mucosa (a); CD80+ M®
were distributed in the subepithelial lesion (b-e). Scale bar = 100 um.

B: CD80* M® (%) in different histological grades of leukoplakia. Data are expressed as
box plots indicating the maximum, median, and minimum values.

Figure 3: Immunohistochemical staining of oral normal mucosa and leukoplakia
with the anti-CD163 antibody.

A: Immunoreactivity against anti-CD163 antibody in normal oral mucosa (a; original
magnification: x100) and various histological grades of leukoplakia (b-e, original
magnification: x100). No CD163* M® were observed in normal mucosa (a); CD163*
M® were distributed in the subepithelial lesion, in particular, mild (c) and moderate
dysplasia (d). Scale bar = 100 um.

B: CD163* M® (%) in different histological grades of leukoplakia. Data are expressed
as box plots indicating the maximum, median, and minimum values. Statistically
significant differences were observed in the mild to moderate and moderate of
leukoplakia as compared with without of dysplasia. (p<0.05, Dunn test).
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Figure 4: CD4* cells (%) in subepithelial and intraepithelial lesions of different
histological grades of oral leukoplakia.

A: Data are expressed as box plots indicating the maximum, median, and minimum
values. Statistically significant differences were observed in intraepithelial lesions of the
moderate and sever dysplasia as compared to without of dysplasia. (p<0.05, Dunn test).
B: Correlation between infiltrated CD163* and CD4" cells in leukoplakia. Statistically
significant difference was determined by Spearman's rank correlation coefficient
analysis (p=0.0009).

Figure 5: CD8* cells (%) in subepithelial and intraepithelial lesions of different
histological grades of oral leukoplakia.

A: Data are expressed as box plots indicating the maximum, median, and minimum
values. No statistically significant differences were observed among different histological

grade of leukoplakia.

Figure 6: Immunohistochemical staining of oral leukoplakia with the anti-CXCR3
antibody.

Immunoreactivity against anti-CXCR3 antibody in various histological grades of oral
leukoplakia (a-d, original magnification: x100). CXCR3" Thil cells were mainly
distributed in the subepithelial lesion. Scale bar = 100 um.

Figure 7: Immunohistochemical staining of oral leukoplakia with the anti-STAT1
antibody.

A: Immunoreactivity against anti-STAT1 antibody in various histological grades of oral
leukoplakia (a-d, original magnification: x100). STAT1 positive cells were distributed in
the subepithelial and epithelial lesions. Scale bar = 100 um.

B: Correlation between infiltrated CXCR3" and STAT1" cells in leukoplakia.
Statistically significant difference was determined by Spearman's rank correlation

coefficient analysis (p=0.0465).

Figure 8: Colocalization of CD163" M® with STAT1 in oral leukoplakia.
A: Double-fluorescent immunostaining for CD163 (a: green) and STAT1 (b: red) in oral
leukoplakia with moderate dysplasia. Arrowheads indicate the double-stained by both

33



anti-CD163 and anti-STAT1 antibodies (c). They were colocalized in subepithelial lesion.
(a-c, original magnification: x200). Scale bar =50 um.

B: Correlation between infiltrated STAT1" and CD163" cells in oral leukoplakia.
Statistically significant difference was determined by Spearman's rank correlation
coefficient analysis (p=0.0034).
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Table 1. Clinicopathological characteristics of the patients with normal mucosa

Clinical variables % (n)
Age
<60 30 (3)
=60 70 (7)
Mean 50.0 years
Gender
Male 70 (7)
Female 30 (3)
Region
Tongue 70 (7)
Gingiva 20 (2)

Palate 10 (1)




Table 2. Clinicopathological characteristics of the patients with oral precancerous lesion

Clinical variables % (n)
Age
<60 33.3 (10
=60 66.7 (20)
Mean 61.0 years
Gender
Male 66.7 (20)
Female 33.3 (10)
Region
Gingiva 43.3 (13)
Buccal mucosa 26.7 (8)
Tongue 13.3 (4)
Palate 10.0 (3)
lip 6.7 (2)
Histological grade
Without dysplasia 16.7 (5)
Mild 23.3 (7)
Mild to moderate 16.7 (5)
Moderate 16.7 (5)
Moderate to severe 13.3 (4)

Severe 13.3 (4)




Table 3. Primary antibodies used in this study

Antigen Marker Antibodies Dilution  Vender

CD68 Pan-Mo® Mouse anti-hCD68 Mab 1:80 Dako, Glostrup, Denmark

CD80 M1 M® Mouse anti-hCD80 Mab 1:200 R&D systems, Minneapolis, MN, USA
CD163 M2 Mo Mouse anti-hCD163 Mab 1:200 Leica, Wetzlar, Germany

CD4 Th Mouse anti-hCD4 Mab 1:100 NordiQC organization, Aalborg, Denmark
CD8 CTL Mouse anti-hCD8 Mab 1:100 Dako Glostrup, Denmark

CXCR3 Thi Mouse anti-hCXCR3 Mab 1:200 R&D systems, Minneapolis, MN, USA
CCR4 Th2 Mouse anti-hCCR4 Mab 1:100 Novus biological, Littleton, CO, USA
STAT1 IFNy-inducible gene Rabbit anti-hSTAT1 Pab 1:200 Santa Cruz, Santa Cruz, CA, USA

CD: cluster of differentiation, Mab: monoclonal antibody, Pab: polyclonal antibody, Th: helper T lymphocyte, CTL:
cytotoxic T lymphocyte, CXCR3: CXC chemokine receptor 3, CCR4: CC chemokine receptor 4, STAT1: signal transducer

and activator of transcription, h: human
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Fig 4A

CDA4* cells in subepithelial lesion CDA4* cells in intraepithelial lesion
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Fig 4B
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Fig 5

CD8* cells in subepithelial lesion
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CD8* cells in intraepithelial lesion
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(c) moderate ysplasia (d) severe dysplasia



(c) moderate dysplasia (d) severe dysplasia



Fig 7B
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Fig 8B
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