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BHERENBEOREICEESETHZ &R, v r ) ERFR T A NV AR L B BERIEIC
R 5 BER L OB OESFNHEE ZBO, BHRE L REOBMREHERT S
DR & RN IThIL TV D 2, BHEEHE CTH D Candida albicans (C. albicans)iX. HE
RFREESCEHEIC L, RERETICEABPMEZFHERL > C albicans REEIMEME
L7 AEZR S NCEEBIZBIT A BMWEREMNED O FIEREDO—HTRE~ETTAZ 0
WEINTWD Y in vivo lIZBWTHEHERIZL €. albicans RARIIRE 0 —4F—T
& % Phorbol-12, 13-didecanocate &£ ¥ HIEWFEREMERZ T 255, Lo T,
C. albicans BRIREDH 72 G TIEEREICEERRFTHDL I EHBHALNIRY DD
HBM, C albicans BRI L 2 BYERIE & 5 & OBERERENT LI=BFsCiddegicdizn
Y, ZOBEEO— DX, B NEREROBREERTEMETVNEFEELZNI L THD, I
PUHEDT v FBLUR Y A~DOFEHRIL, REIHERSCHERZRETDHZLICE-T
BRERRGZIZTE D B, L L, REIHAFIORETIX, DERPBETCHNUII VX
EREEL, EEICRDIEEGEI LV VXEEZREL TEMIIRTTH20, BHMEL
$ 53 C albicans YIRS L2V, LN - T, RELRBEMZ L RNBERIET S
C. albicans YT & DBMEIREM S o ¥ FIEE T NV OERIIIER ICREEL E 5 57,

REDL *iF, TeXxH U REIZLVERKREZFHRIEZ BN/Kb J v FORTFIZ.
C. albicans Bk -~ EEDEBERER I VRE ERBHEERENER I, F0—
BRI EREICETTAZE2WME LT, FEFL 237X U FRERKT »
N ORTBEEEEREIL, A RV VBROREREAIOA T a2 )Y — AR5 X - T
INBZENL, FERRBIOC albicans BRENARERIZESBEE L TWNWBEZ L%
BAOLMZ LT, A ES, BERFD WBN/Kob 7 v X, BIBIZ. REIM C albicans R&x
BRHGE L., BOBEREBET HEBEIRENED VU FEOET NV THAZ EITALNTH
BB, —H RKETNVOREDEFIIXNZZEFY MY TIREHMORMEETLZ L.
ETEREDOEREIT—E TR, BERLENE WIS EELERIN,

ZZ T, BEHIX, C albicans DBHEIROBEELIITV =Y u U HERERED 2 TEH
DHEIC LY | BRI SERE OB BIEIREN S v O XETFAOERERARS & L b
W2, RETNLVERWT AL FT 4 7 A THDHI— TNV NOEEEESED ¥ FIEIZRT
BFRAER L ONEENR OB E EM L7z, S bIZ, C albicans [T X B BERIENS
BIZEDRBBRED A =X LENTDOT-DIZ, BIBREDOHEE(ICEE T A2 REMIEDRF
2 b ONTEIMEIELRT - DNA (EEEEF O DNA 72 E— & — D 2 F LB L UFE D
& Ry BELO BB 2 REHT LT,



F1E FERWT v b~D C albicans SEHIE AR EIZ X D@MEIREMED D FEET NV
TEBL DRI

1.1 FX

REDL 203, 7Tex Y X VERBEFEIERT v FORTBARIC €. albicans
BRI LD BEREEZ TR ERENRETAZ LA RE L, AXEWITBEICRED
ROWEHIBOEEELZ L. R EREFRE L OELRIET 2 BEREMED ¥ 2 iE
DETNTHDHZ LEW|E LT, LnL, RETND C. albicans BRYRIIFERF DOFHEIC
5 BRI L B BRI B CTH Y . FEOHRICIHISISEFEHICHAY T 2 R O
MEzETHZ L, FRLREOEBEICEAEZNH D BERMENZ LMERE LTHERI
Nz, £Z T, EEFEGIE. HRBET v MIZ C albicans # EEMIZEFRAOKRET S &
(Z& Y. C albicans REGZ X DIBMIEEMED P FIEET V& BN DR RAIIER T
L2z BAELE,

1.2 #BEB LU HE

1.2.1 BB IUEESRE

H 7 SLC Bk S+ EE DIE WBN/Kob 7 » M &2 Vo, RiR 24£2°C, B 60+=30%3 L Y
12 BRI E ORI A 7 (88D 20 BFE TORABIB LV 20 B D 8 BFE TOREH]) T
Bl Shi-B=RICBW(EWME &Ry — U CHRB L, EEEREWEE (CRF-1, 4V =
A NVERTERASHE, BR) BLUKZERICERI Y, B, XBYWERIIER
REBWMZEESICL VARSI, ZBRICAWEZEBHORD F0iL, BERZOBHERIZ
B+ 2HELBET L TITo7,

1.2.2 {EASWE L ORBREEOERK

D WBN/Kob 7 » b Z#Et 40 [EAV 7z, FERFEETIL, 10 BEDOT » F 30 [BIZT7 2 ¥
YU EERE LT, FEERBREEL LT, 10 IEDT vy hE2AWE, ERBEEDOT v + 15
B X OFERERFBEED T » b 10 IEOREF 25 PEioxt U, 12 B#sH>5 10 8. C albicans
WiREZBHRBORE Lz, Ledo T, AERORBREIL, Tex 25 LERRE
FREIEI-ALBES L), $ERBICIMZ C albicans 5 L7- ACEE (15 IE) ., ¥BERE L
FEIWT C albicans DHZHE L7z CEE(10 L) DF 3 B OB I N Fig. 1),



12 37 weeks of age
i
]

I
Alloxan iv 1

necropsy

Fig. 1: Experimental design.

1.2.3 EYORBB L OREHE
1.2.3.1 7uxi$r

TuxXtroR5EEY, BN EHRATEL. BRFEREZFFET LTRSS 40
mg/kg ICREL., WEREMNEE 1 kg 120& 1 nL 12725 & HIZ Alloxan monohydrate (37
T<T N R U KRS, BN 2AESEK (RERERASE, ]R3
BRI, 7Tax Y oBbEkE TS AICTER L, AL BB XU AC BRI L TR
RPN EERE LT,

1.2.3.2 (. albicans

AIFRENTEHE L7 XY N X VERFRZFHRE LICFM44 7 v b 2RV, EEER
ERFBDOONTZEMND C albicans BR% BEREE L=, AL, ERTFHTIZ XY Candida
albicans ATCC=18804 DEBRE TH D LRE SN, M 5 E T Microbank (pro-Lab
Diadnostics, Ontario, Canada) FiZ, -80°C CRIF I N7z, FRERE L Tk % R
15 1 BRIENIZ Potato Dextrose Agar ,Slants(BD BBL Prepared Culture Media) &RV NT
R (23°C) THE L, A I —EMRE2ITV RBRE TR E THW:, &85 72 FE#ATIC Potato
Dextrose Agar ,Slants(BD BBL Prepared Culture Media) Ti#g#E L7= C. albicans \Z4AH
RIEK (REMEHEASH., TR 2N CTEMAEL, 6X10"E/mL 1IZR25 X5 ICEHZHR
L, A0 2 BITEIC3E, 0% 8 EMITAEIZ 1 EFHIZE N &RE (1 nL/t) LT,

1.2.4 R¥E - MFEE=FV 7

ALEBIUVACHORELZ, 7Tuxt OREHEZEEORLERE L TRE0~-3HBET
OER BE% 13 EFTCHIBRBIUORG®Z4BEIIER 1 ERAIE L, £FCF L,
MFEZ 5% 4 LR, A 1 ERIE Lz, RECEL CISFHERTOT RUEL T VT
A b 3a (Fn#iE TEKRNESE, KR 2V, ML QIRFHIRD b OFfEm s 7
LT AN E (RS =ZF{LEERT. BH) ZRAWTHFERO—ERZ (13~16 ) 2%
NENRIE LT,



1.2.5 FRBIXUHBEOEE

37T BEICHIREITo 77, IR T ERERICE L TIRENE(N LIZEMIZ oW TIE, FORF
BCEIRICA LTz,

W AR T CIEMKEINR L U 2R &8, &2 WIRMICBZEL=%, BED
ICHAEEZRHL, T XTOlEgeELE & b2 10%FMHEE R~ U S IK (oH 7. 2) I2IREE
E L7, £72, BIZEALTEIRBANGEWIRECTEE L7z Fig. 2),

A B

L Cutting line of
Cutting line of greater curvature forestomach
lesser curvature \

forestomach

' ‘gastric
fundus

cardia

limiting ridge

pylorus

gastric fundus
duodenum

Fig. 2! Cutting line and normal structure of the stomach.

(A) The rat stomach was opened along the greater curvature, cut about 5 mm apart,
and 6 pieces were obtained as the pictured 6 portions demarcated with red lines. Two
middle pieces were selected and examined as lesser curvatures. Two pieces at both
edges were selected and examined as greater curvatures. (B) Macro—image of the stomach
of health rat before fixation. (C) Micro—image of the forestomach. HE stain. Scale

bar: 100 um.

1.2.6 AR X OVERRIEARDER

FHLU-BE% 24 BEEEER. BBV 5 mm OES TV H L, AIEICELT
IXRES I D 5 mm EIFECEIVHL, 2 TE2ERIZLE Fig. 2), =&/ —/L% (70
~100%) THiA, 737 7 ¢ o EEBH%, KENEEXI 7 v b—2& (K TEGSHE, &
£) ZAV. K4 mm OEIOMBEI A Z/ER LT,

1.2.7 ~< X2V .-=FYy (HE)RGEE
FEIEICREWV, A —DOA~AT VY UBI =AY U RBEIToTE,
4



1.2.8 AEBEFEOMEAT

BRI ES - kEAR % . 52 FEMSE (Nikon LABOPHOT) % BWTHIZ L. KRB EESH 2 fiF
Wz LT, BiIBHMEDORIE LRI AEHEER L OREERED grade HEIX. R
ELDFEIL ST B, RELERBEBITHEOCE S ZEIEL LT, MRS LRARED
bz [-], BEOBEROENIE T+, FEEOEE [+, [+ U EOEEDOE(L
oI+t EERMT L, FRRELEREE 20 L7-6]% squamous cell carcinoma Mg &
LT ISCC) &HE L7z, (LIBMERIEIX, MERBICRBIT2HFFEHROBETH Y, BHERE
X, HMEEAER L UORE TBRICBIT ) v SR EMIAORETH 5, (MEHKES
FOMBHEREDREIZ OV T, HEREZR L NCHERARE - ETHORBE LTV
R D HBBEESKTREY L REEOELE (-1, BEOLLLAWMLLT) &2 [+, F5ED
£ (10-30%) & [++], BEDZE{L (30-60%) & [+++] & EM{FHT L7z, C albicans R&¥:
DREL. HEBWERARENCELE -1, BEOEAMUT)E I+, FEEDOE(
(10-30%) % T++], BEEDOE(L (30-60%) & [+++] &ZEM T Lz,

1.2.9 BIRIFMEY O REFERIRRNT
HE BYR 2800 Lotk BAMEREOFEIL»D LT, T TOMRBIEARIZONT
UT OReZEHE LT,

1.2.9.1 B3 VRERT v 7 (PAS) r@alE

PAS ez X 0, EEAEB I UO—HMOMEREIIR~REAIIREIND,

XUV E DT 7 4 VBB I N Z ) —LRE] (100~70%) 12 X BEAKILEHE
L7z 87 % 2R B K CUEde L7218, 1%4/1 M@ 3 7 REEKIEIR C 10 2 MFEE OERLALEE % §E
L, ZEKTE 1 o 2 BEkE LTz, KorBRELEE, BIETELLETATE FEdy
7RE (R bFHEISE, TR L I oMRE S, SEEEZEA L, BA%, Ui
& EEREK T 3 40 3 EBEE L, & 5IC 3 SR Tl L%, ~ A ¥ —D~~v k¥
Y U 3 HRIRIE L CREIREEITV. 10 SREHARB L OREKCRBE Lz, e L
PR %E2x & 7 —NRF] (10~100%) BLOF T L ThAkB X OSER%., HALE

1.2.10 SR R FRIfRT

AIB DU FIZOWT, BRERENZRE L & bICRERABFHREIT 2T -, RERE
TR GRIEF VLS L DBAT 7 4 VBB LU= F ) — /LRI (100~70%) 12 L 58
AAEERE L 7oic, ZREKTHE L, fUREIELAEEIT o772, JURRIE(LAE L LT,
C. albicans \ZX T D RBERETIIBERLE (XS, 31C, 20 ) %, £7= Ki-67
(KT D REGETIL 10 M D7 = U EIEENR (pH 6.0) FCTOBEMLIE (10 55fH) Z21T-
7z F D%, 50 mM Tris-HC1 buffer (pH 7.6) with 0.03% Tween—20 (TBST) T¥E# L.
0.03% BEL(LKFTKEZET 100% A ¥ /) —/LVTREES_NLVAFVZ—FIIRT57 1 v F

5



L7 B Aot TBST TEEMES. B/ 07 v Fo SREOBEZEREN L5 R
UG DEREDTZHIZ, TBST THIR L 72 SHIEF ¥ FIMIFIZ L DT vy F V2 =R T 5 M
1TV>. Dako Real Antibody Diluent THIR L 7=t C. albicans Hiffs (1:400, Chemicon, USA)
B LU Ki-67 #ifk (1:500, Epitomics, USA) ZAV, 4CT—HRES®E, I HIZ
TBST THeH%. FNEN_RIEL LTIV FILRT AT hMAX-PO M) £k (R)
Z VIR T 60 oK. 3, 3-diamiobenzidine (DAB) IZCHRAIV-#%., Ebi C%ZE.E
KT 10 HEBEEL, A7 —0O~< b2V URIZ 1 SEEE L TRBEREEZITV,
n%mmkioﬁﬁm¢fémb%ﬁotoxéﬂﬁ%:&/~wﬁﬂ(m~m%)k;
OF v L THKB X OWERE., $TA Lz, MEEEOEIES LT, R LM (1000
HEAE) 1295 Ki-67 Byteiifadica 5 L7z,

1.2.11 HEEHERFENT

Ki-67 MR EziX, Student @ t WEZ . HEMHE(LI X OREEIMITIT
Mann-Whitney URREZ RV, FHEHERIIZARHNT L7 (Stat MateIII, ATMS, ¥R)., HEK¥E
5% THEEAITVY, P<0.05 ZHE L Lz,

1.3 R

1.3.1 —fiREE

AL B 1 Bl —fRIRENEN LI-7-Di2, 1488 TEHR Lz, REIZ, EEOHERMIR

BICED7r N T R—V XA ThDEHBIENT-,

TuXxPre2Rb5%, I3EAEDOT Yy MNIZE ML ELE (=300 mg/dl) B X OERE
(>500 mg/dL) Z R~ L, HIMRAFE TR L7 (ACBE: 13/15, AL Bf: 13/14), ACED 2 ffilF
LIOVAL D 151X, EEMNOEREOMER L OREL R LT, SO ACEER L OAL ##
DEHEEIZCREL LB L, AEITHEA LTW (AC: 198.7119.8 g, AL: 182.2+15.4 g,
C: 237.7%+16.2 g),

1.3.2 HARRFHOBEAT

AC BECI3 14/15(93. 3%) 12, AL BETIE 4/14(28. 6%) 12, A{LTLE R4 5 BB R LK EF
FROTERL SN2, CETIIREITIRD biveh -7 (Fig. 3) (Table 1), R¥ LB
DREIX, ALBLUBLACHTEREIIEETHY, 2055 1 flIIRF LREICE TE
TL T2 (Fig. 3) (Table 1), & BICHIARIEFEDIEIE Ki—67 DEMERYE, AL BB IV C
B ARACEETIIEML Tz (Fig. 4),

RY¥EFBERE R URERRBICIT, EBREIEE L ok~ I/ n 7 7 —
TEERETHBRERESBE S, HERBOAERIZIE. MERLCICERL X
VEARE D C albicans FiiBIZ X AR EBELRE THMEERT C albicans B’RH LT

6



(Fig. 5) (Table 2), FHIEEAFED DRETHIZHNT T, VU v/ BRSO E MR LR TE
LTWea, ZHDDREMENR D NNIREOEBEIX, AL #HLEER L ACHTHEEILERE
Tdh o7z (Fig. 5) (Table 2), —7F. C. albicans DH%ZHE L Tz CBETIE, FIERR
IEEFNCED b=, REMBOREIIfES>TE LT, C albicans BEeiX 1 HlIIZHF
O LI ho 7= (Table 2),

Table 1 Histopathologic findings of hyperplastic changes in the

forestomach

AC AL C
Effective no. of rats 15 14 10
Squamous cell carcinoma 1 (6. 6%) 0 0
Squamous cell hyperplasia 14 (93.3%) 4 (28.6%) ™ 0

+ 2 (13.3%) 2 (14.3%)

++ 8 (53. 3%) 2 (14.3%

++ 4 (26.7%) 0

*¥*Significantly different from AL group P<0. 01
®Significantly different from C group P<0. 01

Table 2 Histopathologic findings of inflammatory changes in the

forestomach
AC AL C
Effective no. of rats 15 14 10
Suppurative inflammation 13 (86. 7%) 4 (28.6%) ™ 0
in mucosa
+ 2 (13.3%) 1 (7.1%)
++ 6 (40%) 3 (21. 4%)
+H+ 5 (33.3%)
Chronic inflammation 13 (86. 7%) ** 4 (28.6%) ™ 0
in submucosa
+ 9 (60%) 4 (28.6%)
+ 4 (26.7%) 0
C. albicans infection 13 (86. 7%) 4 (28.6%) ™ 0
Bacterial infection 15 (100%) 14 (100%) 10 (100%)

**%Significantly different from AL group P<0.01
®Significantly different from C group P<0. 01



Fig. 3: Mucosal hyperplasia and squamous cell carcinoma induced by C. albicans.

(A) Normal forestomach mucosa in the C group. Scale bar, 500 um. (B) Mild hyperplasia
of mucosal squamous epithelium in the AL group. Scale bar, 500 um. (C) Severe
hyperplasia of mucosal squamous epithelium in the AC group. Scale bar, 500 um. (D)

Squamous cell carcinoma of the forestomach in the AC group. Scale bar, 100 pm.

Fig. 4: Cellular proliferation of mucosal epithelium induced by C. albicans. The Ki—67

positive cells of mucosal epithelium are increased in the AC group (B) compared to

the A group (A). Scale bar, 200 ym.



Fig. 5: Mucosal and submucosal inflammation induced by C. albicans.

(A) Neutrophil infiltration in the hyperplastic mucosal surface with fungal and
bacterial infection in the AC group. (B) Lymphoplasmacytic cell infiltration in the
submucosa in the AC group. (C) Fungi positive for a C albicans antigen by

immunohistochemical staining in hyperplastic mucosal surface. Scale bar, 50 um.



1.4 E£

ARFFECTiL, C albicans ZiEHIRNCEERETHZ LI2L Y, C albicans B4 & FNITE
SHREIEDJRIER L OHIEMELE 7 r L DB TR, 30% LR L2V RHI, FEIR
REBRITEEE2TOTy NIBERTHIENTER, —FH, BRREBEL TW72R2WT
v h~®D C. albicans BEFETIX, C. albicans R L OREMRREITBO ko7,
ZORERIT, Mo br— A REOERKBEE COREL L OHEICRBLLTVWEESL
—KELTWB Y, M T, LAR®S, RFELEED C albicans ZH&5 LT HERFEED A
IZEBH BTz, Russel R° Jones 1%, 7 v bOOMED v ¥ FE DB TR Z FEMICER
ELTHAEN 2 FHxOMEL Y L EHBOEBRBEITHAICLb 6, DT
B ERTOHTRELFEBIIIZE S TRy 2, KIFROERNL S, RIEMEIZD
FERERRE L U & € albicans JREEROFNIIHE D B LRIBREMHRALHIE THE LTV
BEMEIZEV,

AT T, C albicans [T LIHIRRBIZ, ZHOFTRERBE/FELTIEE
DALIBMREEELS R o, FHEkiX, B8, REDH 2 WVIIFPEROMEARERIC &
V. C albicans ZEEAIIERIEDEZ b B, RKEXKML C. albicans TR
BRIGE KL T A RTREMESEY, FERBEBE CIX, FHEROBREERBBS LTS
T, BEALFARECHFERERE TS LITE LW EATFREIND % FFEICE
B RHMORERFIREEDN, C albicans BHROFFRIZEHEE LI=DIIALNTH S, MR
T, FEFERFBBETIX, C albicans BEY & RIEMEEZFE I BERREON T HFRD O
Nhhot=Z b, EEOET N TIE, BRRFEMN C. albicans Yk b FEIEDEFEMERE
WBEE L TWARBEEMEIIE, SbIick FOFERBIL. iR FEk, 72, KB, IRE,
b7 E DB TIEBED VR I 77 7 84— 20 B2 BRHRESNTEY., £TDOFEREL
LCHERBICLDEA VRAY VILE, Bl REXRZBZOLNLTWD 7, —F, BEDL *
XA R VIERFEEORERBIRELS, EEEEMESRORFELEELZEEAL TS LW
HFZLEBELMNMILTWD, AEMD, C albicans EHERFBOMEE DRIBREREICE
ERREEZRLZLTCNDZ LR INT,

HE, KBECEED LS RELEEEOREIEBERENEE L TWNHZ LBERS
TR, BERESEMHEREORRE &2 5 FREESTRBINTNDS *%, Fx O—EDH
FTIZBWT Y, HEOHEEMREIZIE € albicans REGE % £ 5 BHERIERTLBRE/HE L T
W, AE, RELEBOREROZEK 2 ERIIBO bR o728, C albicans F&G:
MREEZFEL, IDICZOREITHEZRB L, HBECHELZFEEL TWDDITAL
THbH, Fir, BADHERLEETNVOEEOHEOHEBEERERRE LEEICIL,
C. albicans YL & HIZEZHOMBE LRI L TWD Z &b, C albicans LAEEDOER
FRYE D ETEERLICR L CEEREEZ R LTV A AR b R S N,

Ki-67 1%, MifaiE~—V—& L TRV, BEHE L ORSED =\ HlALE R E R #
YRTTHD P, EEEALE T, BEOREROEBEIZME > T Ki-67 OFHAIERT D
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IEBRESHTWD %, &E, FIE O Ki-67 EHEMRITEREOREITEKE L THEM
L., ACEHIIBWTRELVEE ThoTZ b b, C albicans BEREIZHE 5 RIERIG IR
DRI EE 2R E 2 R LTV B TREMEZ BT T 3,

FERE LT T aXY UBRERE T v MZC albicans DRFIERBEZITH> Z &I12XD,
EIELBNC C. albicans Y% BEICHOREIZFER L, R LEEEMERZE 2 HEl S
T BEIREND O HEET NV LT, TOEBRK C. albicans BREUT & HEHEIE
BT v P HEREET VL, REEIZE 100%FFHE CTELETNTHDI LMD, C albicans
B DTFRL, IBEEOHRBIZERThHI EEL LN,
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F2E PFERRFRTY h~OT VL K=y o BB E-C albicans BFIRBIEFHRIZL 518
MRS > ¥ FRET T AAERL DR A

2.1 X

TuaXxh o REIZ L VEERKB AR Lz WBN/Kob T > MZ C. albicans & BHIR DL
THZELILEY, B OERICRELRIBHEMEREEZFER T D LI LT Lo
b, BERFE C albicans BEIEIAREZRIL I A L TEERRFTHDHZ LML
ol (FE1E), |

FEIRIFIRCHERIOBREIZL > T, AVUFEEZT Y PBIONVRIHERTLHZ L
. HBHBE S THD *, Lo, fREIHFE AW BEEEED O FEET LD
ERUZ IRV T, AREMHIRIOREBLREHEDORBIIMD TE#E LY Y, LirL, BF
DEx DHREDT —F 2 EBICERT D L. BRFEMIZT L, SENHIFIOREEL
HEZay ba—nN33L, C albicans D BFIREGE R L0 BHIICES 3¢, HEEMR
EE R - BELTE AABEMEN R STz,

T, SEHERLAEZET A EED T, Fx OMEENRE L7z € albicans BHRIZ L 5
BMEREMED  PHEETTNATIE, BICRELEOEHEE & HICEEDORERGE#H ST
W5 B, BEREIEEOREICEEL, v /rT7r—IUR) UNKREE L RIEMARIL
YA MIAVBIOTFEIA VOEBEARCKIGIZE VR4 RIEBEOREEITIZCEE L TWD
ML, LT o T, I OREMIEEIBEREMN D VO FIEET NVTRENT S Z &I
C. albicans \ZX > THEHEINZBERENLRE LREFRK» OGRBICEDHREEREIZED

N> TWENE LV T A 2B TE D,

Z ZTHEL BERFET v M, REIHIBLORKEEAZ LTV F=ynra2HE
$TAZLIZX 5T, C albicans BFIREMZ L BIEBMIEEM Y VU ESTILDOERM LR
Y bR HETEMER A OB AR AT, EHIL, Z0EWE AW TRELEBEA SE~
DEATIZEE G D KIEMAL S & o8 THET LT,

2.2 MERBIUVHE

2.2.1 BB X OWRBESRE
B A SLC Bkt AEFE DM WBN/Kob 7 v b 28R KFERZHIREFIIEZNOEMRIZ
BWTHFREE L7-, %, 1.2. 1 ICTELCTEB L ORESREIZHE- T,

2.2.2 fEREME X OREBREEOER

HED WBN/Kob 7 » bk Z#&ET 44 IERVV -, ¥ERIREETIX 8 BB OB 33 [LIZ7 1 %2

FHERE L, EFERFEHEE LT, 11 Rogmis AV, 612, BREFEHOT v b 18

B3 K OIERERFEED Z v b 11 ILOMEF 29 LTkt L, 7L R=Y v U iERKE 12 86 (7
12



xR E% 48) S 2BEICETHRE (10 mg/keg) Lz, L7 > T, KREROHR
B, 7TuxY o 2RE UHERBE2FRESEZ AR (16 M), FRFEICMAT L =Y
CERELZAPE (18, ERFZFREIRTICS VL F=Yarnszis Lz P ##(11
%) DFEt 3 B O S L (Fig. 6),

0 8 12 42 week of age
= ]
i
]

Alloxan iv necropsy
Fig. 6: Experimental design.
Schematic representation of the experimental design to analyze the effects of the

combination of diabetes and intermittent prednisolone administration.

2.2.3 FMORBBL L OREFHIE
2.2.3.1 7Tux¥r

1.2.3. 1 (IZEEL T, 7uaxdrOffETu, AP Fids L OV A Bioxt U CRERRNIC
5 (45 mg/kg) L7z,

2.2.3.2 FLR=Yumr

T R=yuar GETBEERSHE, BAR) 2, TexPoRER 4B 2 BFEEIC
30 M, 10mg/kg FECTHTHEE Lz, ABEEEIL, B8P RAMAETETESZ LA TH
ENDBEICTFHEROBERNORES L,

2.2.4 R¥E-MpET=HY T
1.2. 4 |IZYECUCREE - =X T E2ITo Tz,

2.2.5 Flitk OB OEE
42 BERIZHIREITo 72, FRTEBRBICEL TRENSE(L L 2B OV TIE, £ O
ll\\‘(\_‘%lj@ L-,fﬁ- Lf:o u%\ 1'2-5 \—'E L"Ciﬁﬂ%@lﬁlﬁg%?ﬁ;of:o

2.2.6 AR I UEREROER
1.2.6 IZHEU CTHEER L OHBIERDIERZ 1T 72,
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2.2.7T ~= hr%xv V-4 Yr (HE)REE

BB, =4 P =D~ bRV Y U BL R A VU R 21T 72,
2.2.8 FERRFHOREYT

1. 2. 8 IZ¥E U CHERRFHIMEIT 21T o T2,

2.2.9 REIRIFEMAEY DT RFRIMNT
1. 2. 9 \ZY¥E U CRAEYR IR O REF I 21T o T,

2.2.10 REHEBFAIRRT

AP BB XA BEORTE OEIFIZHOWT, EZENRBRE L & bICRBERARFNRMEIT %
Tol, RERATIX ORIV LV ACE BT 7 0 VBB LU= 4 ) —/LRF (100
~T0WIZ L DB E M L2 RIZEREAKTHERE L, SURRIE(COEZ1T -7, FURREL
SLE % Table 3 12”3, D, 50 mM Tris-HC1 buffer (pH 7.6) with 0.03% Tween—20
(TBST) T¥EIE L. 0.03% W\E(bLAKFEKEZELr 100% A F ) —/VTHREMESNLVTF T Z—
Blizxtd 570y 7 %1Tol, TBST Tlhigk, R/ nr ) v Fc SERCHEZA
Ea2N LIRS DOBREDT-HIZ, TBST THR LIZ W EE VY XMiEIc L5 7 2 v ¥
v 7 & ZEIR T 5 ATV, Table 3 IZRT—®&HifAZ AV 4°C TGS S ¥ 72, TBST T
Beit, —IRPUERICRHS T 5 kA Z BVEIR T 60 RS #%. 3, 3-diamiobenzidine
(DAB) IZTCHRAIE-H, EHLIZREKTI0 HoBEEL., A VY—D~% bV UK
W1 0MERET S Z LI X DR REEITO 10 2ERAKB L OEREKTEE LEITo 72,
reflF 2 ) —NRF (10~100%) BIOFT L2 THAKB I OSER%., #HALE,
FERRHEFEDOFRIZE & U CR T B RMAR (1000 #AR) 12X 5 Ki-67 BEtEMARELZ 5t L7,
Flo, v /a7y —IUw——@ (D68, T Hilg~—>F—o CD3, B g~ —H—D CD45,
BBk~ — I — D myeloperoxidase IZBI LT, RIBDOAE., BRELKE. HEEFE, K
FRAR . KRR T #% 123617 2 RIEMIPIFE B DA 21T - 72, CD68 Bk~ 7 1 7 7 — B L U CD3
ik T AR St FREM) L FIRREDORR L (-], BEORBE (LT % [+, PEEORKHR
(10-30%) & [++), FEEDIFHL(30-60%) Z [+++], +++ 1V EERFEH (60%LA L) &2 T++++]
L ESRATIT U7z, CD45 BB B 1A X O myeloperoxidase BEMEIF HER S0 BRENY & IR E
DOFEBEL [-], BEOFKBE (10%LAT) & [+, FEEORI(10-30%) % T+, mEORE
(30-60%) & [+++] & FEMHfTIT LTz,

Table 3. Antibodies used in this study

Primary antibody Source Antigen retrieval Time Dilution Secondary antibody
C. albicans Chemicon pepsin 20 min 1:400 Histofine simple stain rat MAX~-PO (M)
Ki-67 Serotec 10 mM citrate buffer (pH 6.0) 10 min 1:500 Histofine simple stain rat MAX-PO (Rb)
CD68 Serotec pepsin 20 min 1:2000 Histofine simple stain rat MAX-PO (M)
CcD3 DAKO pepsin 20 min 1:800 Histofine simple stain rat MAX-PO (Rb)
CD45RA Serotec Proteinase K 10 min 1:3200 DAKO LSAB 2 kit/HRP
myeloperoxidase DAKO 10 mM citrate buffer (pH 6.0) 10 min 1:1200 Histofine simple stain rat MAX-PO (Rb)
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2.2.11 CD4+/CD3+}3 & O CD8+/CD3+ _ EE S S Rtk S AU FEMT
CD3 [t T MEARIZ 5D D CD4 E 7213 CD8 [SMEMIME DR 2 LB D 12 DI " ERE LA
2iToT~, APEB IV ABORE 2MERFIZ0.C.T. Compound (77774 vT v,
HR) FICEEL, BEZERTHA Lz n-~Fhy (FieETERASHE, K) FT
W2ICERE L, 80 CTF CTRIFE LTz, EHIC-20CIKERE L7 VARZ Yy h TR 5um DE
SOUREER L%, AT oMEEIE, 7 M T10 5HEE L, ZBEKTHESE
L7z, TBST THEH#. 0. 03%MBERIL/KFEAKRZZLe 100%A F /) — /L TR~V T F T F—
“’ﬁ#éfuy#yﬁ%ﬁokomﬂfﬁﬁﬁ Y FEFMETT vy F 2/ EER
53TV Antibody Diluent TR L 72#1 CD3 Hifd (1:800,Dako) & #i CD4 Hiff (1:100,
Serotec) DH TNV IO CD3 Hifk (1:800, Dako) & #HL CD8 Hif& (1:200, Serotec)
DH T TNE A CTC—BGE -, TBST THeiE%. goat anti—rabbit IgG secondary
antibody conjugated to Alexa Fluor 594 (1:200, Invitrogen) i3 & X goat anti—mouse IgG
secondary antibody conjugated to Alexa Fluor 488 (1:200, Invitrogen) DX 7 T /L%
ZE{E T 60 /MG S ¥ 72, TBST THEH L7, DAPI (1:50000, Invitrogen) Z =ik T 1
SRR, EHIZEEKTHE%. Prolong Gold antifade reagent (Life
Technologies) Z HWVTH A L7z, FEBMHETHo Mz 7 ML, 100 mm® 3T Y O
PR B U,

2.2.12 HEEFERIFENT
Ki-67 BfEHipask, CD4+/CD3+HHAEEE L O CD8+/CD3+H/lifE%kIZIZ, Student @ t RE %
A, IR L ORIEZE R L OB EAIC X 2 RIEMIZZEIZIX, Mann-Whitney U
W E & A TREFFEIZHENT L7~ (Stat MateIII, ATMS. 3RIT), HEKYE S THREZITV.
PO.05 #FE L LTz,

2.3 FER

2.3.1 —fRIREE

AP BED 6 IS 12 D5 36 BE ORI T E 2T —BRENELL Lz=diz, £hE
NOFRIFRCTEHRKR Lz, FBRIL. BRI 3 F, TR L ORUmEN 1 6T
HDEBRFRRIZE - THERBENTS, Z0OMO 1 IR L TUIBI T < FER 2 FFET
LT ENTERNPST,

ABBIOPBHOEEIIRAITHEIM UA, AP EHEOKEITHERABREVIEL, KA IZHED
L7z (Fig. 7A), AP BB X QP BT, Vv F=y o 285 LZFHE| JZISEWSYBZ/}\ L.
ROBIZEETHHBELEIREEE TRV IEIN, JIREE, APHOKEITAFEBIOP
LB LU THEREMEZ TR L7225 (P<0.001) . ABB LI U'PHB THEREIIRD RN
277,
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TaXxYgrEES, TRTOT v MIZ AL EMEE(>300mg/dL) B L OERE (>500
mg/dL) 2R L., Bt O L7 (AP BE: 12/12, A #%: 15/15) (Fig. 7TB), PEED T v
Mk, BIEHED, OFEESLIOREIE LICEEE (<200 mg/dl BXW (7)) 2L

7:,
—o

Body Weight (g)

Blood Glucose (mg/dlL)
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i
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Fig. 7: Monitoring of body weight and glycemia.

Change of average body weight (A) and blood glucose (B) in the AP, A, and P groups.

In the AP and P groups, body weight was decreased in the week following prednisolone

treatment and recovered the second subsequent week. Severe hyperglycemia continued

for 34 weeks from the day of alloxan treatment in the AP and A groups. In contrast,

blood glucose levels appeared normal in the P group during the experimental period.

Red arrows show the week of prednisolone treatment.
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2.3.2 %ﬁ%é%ﬁ@*ﬁ

BB ICR T 2R EREFRIL. ATLEL M S MR LR OERBILE L URRELDIEE
724%1%?& L. APEEL ABEDIZIZEHICERD b7z (Fig. 84, B and D), AP EIZRIT HRF
FRBEROBEIX, 3 HTRLEETHY, A BRBIUP HLERLARIIEN-T-
(P<0. 01) , AP BEDRER Sy (10/12, 83. 3%) Tk, B LB EITHEED b= E T (Fig. 8D),
FDHH 1H1(1/12, 8. 3% IXRFLFEIZE THEITL T2 (Fig. 8E), ZauizxtL., ARE
@%ﬂzt&:iﬁﬂ%}‘zf‘ I, PEENLBEDREMN 5/15 (33%) 1T EED, SLITPHET
ITBERIREITE< B bN/Rho7- (Fig. 8C and D), AP BED Ki-67 BRI, ABEL b
B9 5 LBRE] ﬁMLTmt# WA CTHERRETFZE D N> 7 (Fig. 9),

APHB LU AMORY LB L R THIEREBIZIZ, PR~ I/ n T 7 —UBEH
RETHBEBERENEREINTEY , BETIIRD o728 (P=0.106) , AP B TIX A X
D HLBERFINE S BEBEINT- (Fig. 10A and B), FEEREIZHEE L 72 MIRIL CD68 Bt~
7 a7y —U¥ L nyeloperoxidase BRMEIFHFERTH U . LIRERENSTE O b D FEER
BoAERBIZIL, BRAEIBIOEARRE D C albicans 72 b NIHIE O EERGLNERO H i
72 (Fig. 10C-F), BRI EFBEMOEBENTRITE ., EREID C albicans BAEN G LFZ
PIZIRE L TERY ., APETIIMLOR LR, ZORENLVBERFANZI ST,

AP B LV ABORY ERIBERE R TRHEORKEE A B OB TRIZIX, U /33
BRI UOWEMREEZER L TOREMBEIZEREL. SOICAPHOBREIIABIV VAR

ICEETH o7 (P<0.01) (Fig. 11A and B), PBETIIIEMAIZFRY bI7ano7z, CD3 B
PET BRI, BT bR, MIEEATE. MR X ORI TRICED S, WO

IZBWTH, AP BiX A IV BAEICEREHAL T2 (P0.01) (Fig. 11C-E), Fi=,
CD4+/CD3+3 & U CD8+/CD3+dD T AR L, B LR HIRE A B I L ORI T#EIZEE D b,
WTILD AP BEORMERREE A BL Y AR EMEE TR L7 (P0.05 and P<0.01),
CD4+/CD3+& CD8+/CD3+DHfRE % b4 5 &, AP BB L VA B & b 1T CD4+/CD3+HERa 3
EE>TEY (Fig. 11F-H), FFiZ, AP BEOIEE TR TD CD4+/CD3+HHBIAE DI M2 BEE T
Holz, (D8 G~ u Ty —VIdRFELR., MIEEFERB., KEHRE X ORE TV
FTAUC LR HALT=dS, AP BED CD68 FHIEAIIEDMEIT A BE LV HHEEIZE < (P0.05) .
FRICHIEAR I X OHIE TR ClX % DZEIZAK CTh > 7= (Fig. 111-K),CD45 4B MR
FEEE A B RIS K OSSR TREICER D G APEE CIXBEE R FIN S < B Az nd,
APHERB I AMOEHMICHEREREIIRO N RN o7,

AT B LIS D EEE(LEIC BT, AP BEDOFREIES L OYERSEIZI81T 5 € albicans &k
DRI ERIBF SR L OBHELIBEREIL AR L O P B L L EFEITE < (P0. 05) |
FICERRIC BT 2 REDOREII AP HTRE ThoTe, THAREOERI L CAETIL.
APHERBI VAR CRELRBERAEROT-N, MEMICERRrotz, APFEBLI AL
Bz, EFIER uL‘/‘ﬁLTﬁKTﬁ:FJ:&Lﬁ/E‘Z% 703, MEM CTHEREIRIRL, B
BLECIEImELE LIDREIRITE A EER I N7,
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Fig. 8: C. albicans-induced mucosal proliferation is enhanced by the administration
of prednisolone.

(A and B) Squamous cell hyperplasia of the forestomach can be observed in the AP and
A groups. (C) No proliferative change was detected in the P group. (D) Scores of
squamous cell hyperplasia in the AP, A, and P groups. The severity in the AP group
was the highest in all groups. The bar indicates the mean value. (¥ P < 0.01) (E)

Squamous cell carcinoma in the AP group. Scale bar: 100 pgm.
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Fig. 9: Ki—-67 positive mucosal epithelium induced by C. albicans.

(A-C) Ki-67 positive cells in the forestomach. The rates of Ki—67 positive squamous
epithelia were increased in the AP and A groups compared to the P group. Scale bar:
100 um (D) Comparison of the Ki—67 positive index. The bar indicates the mean value.

®kP < 0.01.
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Fig. 10: C. albicans infection and suppurative inflammation of the mucosal surface.

(A) Suppurative inflammation in the hyperplastic mucosal surface of the AP group.

HE stain.

(B) Comparison of scores for suppurative inflammation.

Suppurative

inflammation was slightly enhanced in the AP group compared to that in the A group.

(C) C. albicans infection in the AP group:. PAS reaction. (D) Fungi positive for the

C. albicans antigen in the AP group.

(E and F) Score of C. albicans yeast form (E)

and hyphal form (F) infection in the mucosal surface. The bar indicates the mean value.

%% P < 0.01. Scale bar: 50 pm.
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Fig. 11: Exacerbation of chronic inflammation with C. albicans infection caused by
prednisolone administration correlates with T cell and macrophage increase.

(A) Lymphoplasmacytic cell infiltration in the submucosa in the AP group. (B) Score
of chronic inflammation was highest- in the AP group compared to that in the other
groups. (C and D) In immunohistochemical analysis, the number of CD3 positive T cells
was increased in the AP group (C) compared to that in the A group (D). (E) Score of
CD3 positive cells in the AP and A groups. (F and G) The number of CD4+/CD3+ T cells
(F) exceeded that of CD8+/CD3+ T cells (G). (H) Comparison of the number of CD4+/CD3+
and CD8+/CD3+ T cells in the AP and A groups. (I and J) CD68 positive macrophages
were increased in the AP group (I) compared to the A group (J). (K) Score of CD3
positive cells in the AP and A groups. The bar indicates the mean value. * FXO0. 05,

¥% P <0.01. Scale bar: 50 pm.
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2.4 EBER

AT, TaXH UBRERKBT v MV N =y a U 2H&E 5522180,
C. albicans *EBEEETHZ <, BEIOEEIZ B REEEDIBHEIREMNE D ¥
FEETNVEWLTDHIENTEZ, L =y r2giemEZitFloRksicky Bf
RO D VP TENRIET D Z L3 EMONTNAEEETHS % Lal, ARR
DTV K=Y e BEHAETIE, BRFREZEEL TWRWT v MI, C albicans &Y%
£ 5 BTE OISR L OREEREIZERBD N2 o, Ldo T, SEAVWE
HAEOT VLV RF=YrrHE T, BREFEZR MDD Z LICE ) REmblREL 20,
C. albicans FERYEMERILT 5 Z & THEDOBIALE D BIEEEMSED P ELZFR TE
AR E B2 BB, |

Sy MBI 20OE - HILEDOD P FEEIX., C albicans DEEBB IUVSHE
DTV R=yarBFEZL > THERINDN % BERE TIX € albicans ORGEARMIX
B BEOBERSLCENER INTZHELRY, TVATRTV F=Y o &E% 485K
BBICRVEEREI VA ENERIND Z 00, EFICEHHORZEMFEIRET
C. albicans MBI T A Z LIXALNLTHS ¥, AFETIE, L F=y o &5 1
BEIERENBD L, 5OV 2HE THEMECZZ b, ZOERIIRER 2HE
Bicilkd2LEL6NE, Ao, ERFBICI > THENDETFTLTWARETEAE
T R=VarEgis5dsl, BEERITREN S LIZHMHI S, FEERFIRE TIIRE
L72\ C. albicans ML T B B, 20 1 BRIZIIFLEFIEE L, BU2HRIZY
LV R=Yarva&53 52 L CTRIANBERY T2V 7 VEBRVELTWS EEZ DN
Do XY A I NI, TV R=Y ur OMBEREEITo7¥ERKR T v N TiX, C. albicans
DOFERE IR L, BT 2 2 & T, RELEEEERECBERESERLT 5
BEMENRBEWE EZ b, £7-. C albicans BRGNP L, BE LR BFROIRE
DERVMERIE CEAR R OEEBRORE LIEVMEMIZH o7, C albicans 1%, BERALL
BARENZELT 2 _MAEEETHY., b FOTy POEENTIIERELE LTEEL.
YL SRRSLT 5 EBEARBUCEN T Z R bNTWD, EARITFEFEESER, ADE
MR D v P AEICBWTEARBSAEN» DR ERIESEELTRY ., SE#HE
L7-BTE bEROREE R L T2 &k, FEDOHREORRMEEZBFAR L T,
1BMEREME D v VA IERE O TIX, FESERA bR L 2 0 KEeE T
B ENMBN TV T BED BIIFERKT v FOREMED VOHEIZBNTH, B
ERRICIBMEREIZL Y B LEBERNOEBE~NETTAZ L 2RELTWE, S, #l
B L B 2 DN D KRB BRI T 5 BB ERIENT 2 6, HEIEMERE DIEE
b BT A BHETHIEBLON7 a7y —UREMT 52 EBRALNE RoT, WA
VORGP LV BEEOREKCHFEIN, Vo EKBL P~/ ur77—VaFEELE L
BMESAERUG AU NRIE A HREE U ISR, ER A OIS L OEFICEE T 5 %
EEH/INBENICROBERICR DN REMRIE T Mk EEEE~ s 27 7 — 2 (TAW)
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THU., THREERER I OESBICES L, TAMIZOEFH4, Bl X 0EBICEST
B ERRESNTND %, S5iz, Ak, RERBIUOEEDRY EEECILE T,
CD4 [51% T FIAEAS TAM OIEEREMEE RO HMBICEE LR LRI bR T
B U SE, Ty hOBREIEEME D VU FRECIRE LTV 2 CD4 e T Mifads~ 7 v 7
T—UEFAE L, EEICEERED 2 E D MIXAETII RV, FRE OB
FOBFEENMESBEE L TWA Z EBN#EHI S D, MRS BRI B ELIZIRET 5
ZEIZEY, ZORNREICEEEYE X, AR OERTIEEEREFEL TWDH
BEMEIEE Y,

BHLE LT, BRET Y MoV F=Y a v 2B 5T AMERICITRVWEEIZEY .,
C. albicans ZEFBHIIZRETAZ LR BMABBREZFEL, &R -EHMREE
Bt CX IBMIREME D o U FEET VOEBUTRRT) Lz, WA DOHUNREIZIX (D4 Bt
TMlEBLO~r 77y —UnREBE L, R LERBEFER OERT DEGEHREZHET S
AEEMEN BV EE X BT,
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% 3 FE Lactobacillus gasseri OLL2716 MR&EGTLe 7 N A FT 4 7 AIERFET v FD
BMEREMNED U EEZIHT D

3.1 FX

N VHIEIR, BREB. SEIHERR I OEROER. St E, ke RERICK
S TIHEEEZFT TVWDIRETHD, W IFEEETHEEORKIDIX. IV FE
NADORBOERELBERA L TWEHENEL, EEFEL OMEAIERIZTREET 54
EXdH D,

TunAET 47 RE, ANMBICRWEE R 52 2UBESOMEY. -3t b6%E
CREBIVRREERMTINTEY, EE-EHEE - REEBREEDOUEIZHM T,
Ny any g—-vn )R EOMEICSTSHEFERZE LTS Z LB TnS
TanNAZT 4 7 AOMEEEAICE LT, UBEEIX in vitro T C. albicans O _ERHIRE
~DEEMEIB LN C albicans DRLERZE., in vivo TiX., C albicans DEFEAEIZ X
57 YADEN Y TEOREPREEN TS %, LinL, BV PHERE~DZ
RICBAL X, —ET3RBIIELNTRLT., BEZERIIS PN TNS %,

F T, AR TIIE &« SHESL LT~ C. albicans $5FEIZ X B BMEEMED P XETT
NERW, BIEEMEZAET A7 u XA AT 7 R (Lactobacillus gasseri OLL2716
yogurt) 23, BB @ C. albicans BYed L UOMBREMIRE 2 MG T 50BN E2RETT52 & T,
TaNAFT 47 AD C. albicans B I OMBMIEEND o P FEDTFEE LTOF
RAMEZ R~

3.2 MERBIOHE

3.2.1 BB X OB SRE
1.2.1 \_—E L/T{TO??.O

3.2.2 [EREME X OREBREEOBERK

i WBN/Kob 7 v N & #F 30 lEAV, 8B CTuxY U 2HEEERE L, ERFEEZFERL
Tro 11 BED SERESE TRHIZ C albicans IR ZREIROBE Lz, 51T, #RB
Z v M 15 PLZxt L, LG21 I — 2V M % 10 Blnh HHfRie £ CofiliR ok s Lz, L7z
ST, RERICBITA7y "ORBRBIZ, 7TaX YV UFRICLDERKFT v M
C. albicans ## 5 L7=-DC # (15 ), DC IZMMZ LG21 3 — /v M & &5 L7z DC+LG21
(15 L) OF 2 B LR S L2 (Fig. 12),

24



4IO week of age

Alloxan iv necropsy

Fig. 12: Experimental design.
Schematic time line representation of the experimental design to analyze to analyze

the effect of probiotic (yogurt) containing Lactobacillus gasseri OLL2716.

3.2.3 EWoOREL L UOREHE
3.2.3.1 Fok¥o |

1.2.3. LIZHEL T, 7uaxHrofiflaiTv, DC & L U DCHLG21 BT L TRFRARM
I 5 (40 mg/kg) L7z,

3.2.3.2 C. albicans .
1.2.3.2IZ¥EUT C albicans AL, RO 1EMITEIZ 3[E., £ D%, FIMFEET
28 M, Wiz 1 EEFHRO#®E (1 nL/IL) L7,

3.2.3.3 LG21 a3—Z b

DC+LG21 B£IZ1X. Lactobacillus gasseri OLL2716 #fZ & e LG21 I — 27/ b (LG21, #E
RSB I VR 27 oY %R 5% 2 B OH R E T30 BMH, B (C albicans
BERLUSY . BHEEOES G nl/kg) Lz, L621 33— /L MX, 1 ml 729 1X107 cfu
® Lactobacillus gasseri OLL2716 #&Tp,

3.2.4 [R¥E - MufEE=F) T
1.2 4 \ZECCREE - ifFET=FY) T 5iTo Tz,

3.2.5 FHBXUYEBOEE

40 BEIZEHIRZITo 77, FIRFEBESHICE S TRENENM L 28T HOWVTIE, FORE
JECHEIRRICHA U, DE, 1. 2.5 ICHE U TR DB E 21T - 72,
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3.2.6 AHEE X OVEBEAR D MER
1.2.6 IZHE LU TEEB L OMEBEARADER 21T 72,

3.227T ~v bFx3 Y- mFPy (HE)REE
HEIEIZHEW, A ¥ —D~= b)) oBXOR AT PeariTo 77,

3.2.8 FRBRSEROMENT
1. 2. 8 IZ¥E U CHER RN 21T o 720

3.2.9 RULRIEMAEY DO REFRIMRAT
1. 2. 9 1THE U TR R AEM OTERRERIFRIT 21T - 72,

3.2.10 SREERBSafENT
1. 2. 10 \ZHE U C BRI 21T o 1=,

w
S

11 BEEHFERORRMT
L2 11 ICHE U TR EMIRIT 21T o 72,

[a—y

3.3 fMHE

3.3.1 —IREE

DC B 2 145 K UNDCHLG21 BED 4 BIDT » b % 12 il 5 37 MO RITIET & e i3 —
BREEOEOT D, ZRENOFERM A THR Uiz, RITENEY o8, RSB,
BEEOHERFRBIZLS S b7 ¥ F—V RBIUBREETH S 2 L HBFIRIZ & > THER
Nz, TOMD 2 FUZE L CUIBRBERL FEREHBET HZ LI TERMP o7,
TRXYUERER, ATEALTSTOT v MIFE AL LEME (>300 ng/dL) B8 LUERK
BE (>500 mg/dL) 7~ L, FIMRE E CReft L 7= (DCEF: 12/13,DC+LG21 ##: 10/11) (Fig. 134),
DC B3 LUV DCHLG2L BEDFNEN 1 fliT, EFENOBERMAERS L OREEZ R LD,
FRAT > DERSN U7z, DC BEFS & UV DCHLG21 BER DR EIZ 213 225> 7= (Fig. 13B),
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Fig. 13: Monitoring of glycemia and body weight.
Change of average blood glucose (A) and body weight (B) in the DC+LG21 and DC groups.
Severe hyperglycemia continued for 32 weeks from the day of alloxan injection.

Increase in body weight did not differ between both groups.
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3.3.2 HERRFHIMENT

DC BB L ONDCHLG21 BE L BICEBIDRIBICRIEEZ 2 BRI LREFKL LD, FAREIX
MRS BIT/NBER TR, KEBRITHEI T, KREAITIE, RELEBFEROBREIL,
DCHLG21 B THEIIEL . DC HTIIHEENLESERED 8/12(66. 7%) ThHhoT-DITx L
T.DCHLG21 HTIIREREIIR O bLvT ., FEERED 2/10(20%) 128 F o 7= (Fig. 14),
Ki-67 FBBHEMARIImAEE L b EICEEMBICHIEL TE Y, DCHLG21 HORBRIZEIT D
Ki-67 FBIEMAEOLZRIL DC B L LB LA B RMEMEEZ /R L7z (Fig. 15), /NBERITIE, HE
DOEEFEMRE XM CEIIFTBED LR o T,

B LB BIR & 72 o T fEER B ITIL, BRI L OESREID C albicans 38 X UHIE
B EEI GRS/ a7 77— ER LT AUBERELZR D, REBANZBIT 555
fERE DILIBMEJSAEIX, DC BE & b~ DCHLG21 BETEEDNZHNE SN TWWz (P=0. 127) (Fig.
16A-C), C. albicans JE4elZ, MEM CEIIRD 20 o7 (Fig. 16D-F), /MERNIZEK
T AILIBMERIERB LN C albicans BGEORBREIIMEEM CEIT o7,

R RGBT & 7o o T REEE A B DRE TS NT T, U 2/ Bk LU E MR A3
ZHBEE L Ty, FORREX DC BER LUV DCHLG21 B TIZIERBE Th o 7=,
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Fig. 14: Probiotic (yogurt) containing Lactobacillus gasseri OLL2716 suppressed
C. albicans—induced mucosal proliferation.

Squamous cell hyperplasia of forestomach mucosa was milder in the DC+LG21 group (A)
than the DC group (B). (C) Severity of squamous cell hyperplasia in the both groups.
The horizontal line indicates the mean value. * p<0.05 vs DC group. HE stain. Scale

bar: 100 pm.
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Ki-67 Positive Index (%)

DC+LG21 DC

Fig. 15: Ki—-67 positive cells were decreased in the DC+LG21 group.

In immunohistochemical analysis, Ki—67 antigen-positive squamous epithelial cells
in the forestomach were decreased in the DC+LG21 group (A) compared to the DC group
(B). (C) Comparison of Ki—67 positive index in both groups. * p<0.05 vs DC group.

Hematoxylin couterstain. Scale bar: 50 pm.
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Fig. 16: Effect of probiotic (yogurt) containing Lactobacillus gasseri OLL2716 on
mucosal inflammation induced by C. albicans.

Suppurative inflammation in hyperplastic mucosal surface in the DC+LG21 group (A)
was slightly weaker than in the DC group (B). (C) Severity of suppurative inflammation
in the both groups. (D) C. albicans infection in the DC group. (E) Fungi positive
for C. albicans antigen by immunohistochemical staining in mucosal surface in the
DC group. (F) Severity of C. albicans infection in the both groups.

The horizontal line indicates the mean value. A, B, HE stain; D, PAS reaction.
Scale bar: A, B, D, 25 um; E, 10 um
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3.4 EZ

AAFFE TIiL. Lactobacillus gasseri OLL2716 & &ie S u /XA 45 ¢ 7 A (LLF LG21
EBET) X, C albicans REYLFHFHIMEIBMEIREME D o U FREIZ K 5 i B EEMERE 2 I3
HZEBHLNE ST,

TANABIOMEIC L D BERELZRERE LERBEOREIIZ VN, EFEERICL S8
PERIEIZRE D BBOHEIT DN 2%, UL, AED L UFEOBEO—ETIL, DER
FEBFEE D D B & 72 ) JEHNTBL T 5 2 & BRmbitTn g 21 KRR TIE, M
BIOEDORAEITIRBD R o225, L621 I3 — 27 MR EITIBHEIEEM D v P FEIZ L D RYE
FROEBEIERZET SE, BFRZIMEI L2 b, L621 1k, C albicans IZ X A¥5
JE EROMER L OREOMANICEEREEZR-LTCWE Z Edm s,

HELE X, in vitrolZB\WT C albicans DELKFMA~DOEEZHEEL % o ¥
FBRVA~NDI TN NBLOHLBEORA « BRREIZXY € albicans O¥EFEN
M SN H|MERH B %, BRMICIIIBEZ I UABROBEICRD &5 WITEN
Be5THZLICEY C albicans NI T MENH B 4590 —FCIBE LY v
VEBRICHEP 2R ELH D Z L0, LEBEEOREEER IS 2 AR FEILIIR
RO TNRNSNE  ASE] 1621 1X, C albians e %a BARIZHED SEHZLIFTE
7o Tz, C. albicans BFERIZ L BB RELZIH T2 08 TEE, Lizdo
T, LG2L X, BERDB LIV UHIEIIKTITREDREETHLEEZLND,

HLEEEEAEIZMED pH DETHAEEOHEIELIN T 52 & TABEOHEBEEANLELS
EEBZ LTS %M Z OABEITTRIC L VRTS8, SERAVWE L621 133LEE
EOFTHBRICEGMHEZ TR T L EBIC P, BHRIZEEFELLTW S, ZoZ e, B
FEEEIZEE LT L621 O EA SN T-AERIZ L 2 pH KT T € albicans DEFE % I T &
TERIREMEIEEVY, EHIT, LG2L BT R ATV B2 REATDHZLIZE T, B
B RETIDHRNIDH D, MA T, LEBBEIL. EREEEE, BRkE, 7T I T
TeE R, BIOHTEI VU EONRITIVZ o REOWELRZELA L, MEHSCERDOEGHE
ERETAZENRRESN TS TS Lo T, BREICESE LZLC21 BEIHER
BXOMAEERICFE LZREELH D, SEIDOERN G, L621 23 C. albicans DIEFE
ZEAEIE L2 & D EELIZ RV AS, € albicans JRYMIT X B HETEMER L ORERKLE %
FEDNZINH LTz,

IREDS ®I1%, C albicans BRI FERKR T v N ORTBRIEOHEFEMEREIL. KEA
EHA INEBRITTEVERN DD Z LR LT, ABFRIZBWT, L2 IIFEEDOFHNKE
B CIBHEMERE 2 JIH TE 208, REDBVVINERAIER Cidmfil c& oz, ZOE
Enb, L621 ik, HIEMER I OREEREN L WV BRELRRECTHRIDRIKREL 2D L
DRI Tz,

fEsm & L T, Lactobacillus gasseri OLL2716 #RZ & Te T v XA F 5 4 7 A%
C. albicans JEYNT K DEMIEEM D » V XEORYE EEEHEEREZFEICHE L, 1k
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BEREZIHT D EBALNERY, C albicans BRIZE VFER SN DEFEMR &
OFRIEMREITH T DTS LITBRIZR VG5 FREE R LT,
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FA4E BHEIEEMED U HXENLEIZE DR A N = X LOHENT-p16, RAR- B 2, TIMP3,
ERCC1 3 X O'BRCAl BT D7 02— & —fHBRD A F AL & & 2 /37 B O BEEMED R In-

4.1 F3X
BORECRLEETARFIIEELCTFH D VILENHEGCTFORFE THHMN, =
T RT 4 7 AFRICE D EEEIIOER - REIZELDEV T 4 v 7 REACDHRIR DT,
BELPEA M ~DEMICEIDZTEY =X T 4 7 RENMICE > THRE~DETHETH T
EBHALNERSTETNS ¥ NERTERE. BEBLUOKBETIX, =Y =xX7T
4 7 RELIIZEREREEREZO S BN ORBD LI, ZROERENEETHZ L TER
FEREZFETIENHEIN TS "F, BEERTRLEIHEINTVEZEY
IRT AT IRBAD AT = ALIIDNA AFVALTHY, BB, DL LR EDR
Y b RfE T, 26 < OEEIEIE ST (p16, CADMI, TIMP3, RAR- 8 2, RASSF1A, DAPK1, SOCS-3)
B & OVDNA {618 &=+ (ERCCL, BRCAL, XRCCL, MLH1) D A FNMALREIZE- T, X o7 %
BAHH &, MEAMETOHEEY VT VAEERB L UORARERDOER R ENFER I 1.
BOERICEAET A LENTWS ™7, 7o, REMREETIE, ~Janri—.tnr)
BB LU ) RIERIED ERETOD DNA A F LR EZFRTH 2 L0, BEIC
Lo THRINDIREL BEMEBTCOATNMEEFITHE DD Z LHESNTEY,
RIFEIZEVDNA A FNAICERERFEREINDEZ EBBA LN > TND ™,

% Z T, C albicans J&HIZ L BIEERA T, R LEEFRR DEICE 5 EE AR
DEATIZE, BIHELT B L O DNA BEEET O vt — & —FFRI A FULEED
FEIN, ZNCEoTEDOF R BEPMEI STV B ATREMENH B DO TRV e
EZ, BEEODPHES LIZEBHIEEEY VUFEET AERN, BEERBIZB - T rE—
H— IR D A F I b N E D F 2 R0 FEEDORIT 1T - 7=,

4.2 MEHBIUHE

4.2.1 B IOEBTSM
1.2. 1 IZECTITo 7=,

4.2.2 FEBRTHA v

WEHED WBN/Kob 7 » R E AW 10 BB TT ux ¥ 2 HE®RS L FERFEFHRI T,
T a Y 5% 30 LRI RRRER T CHREREIR & VD AU BGE < ¥, S 2 RIRAIZ
BELEE, BEHICHELELHEHL, TN TOMBE & bic 10%FEEE L~ U B
(pH 7.2 ICBEEE L, L2 EE% 24 BRREEE. BECENH 5 m OFE S TH]
DL, =& 7 —V%(70~100%) THK, T 74 @, REEENI 72 h—L
(KA T RS, HE) 2HV. H4m OEIOBBEI A 2ER L, BEFE0%
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WxziT->7,

FERARAT ORE R, 8T8 DR LRIBF R 11 6] (i, 40 B . R - 6 4 (4 3 41,
64, 73, 96 @R L OWE 3 B, 38, 93(2 H) @) RO CICEERF LK 66 (M., 408
) ZBIR L, ThHEAWVT, ATV & eSS FEREIT 21T o7 (Fig. 17),

REBEEE L0 EMICET T 57202, ATFUAICOVWT DEFRFELK (Fig. 174),
2) B ERIBREK (Fig. 17B). ELICRFELEEIZOWTIL, 3)MEFRIMERIZNL TV
B BERE B IBEL (Fig. 17C and F)., 4) #:AERAIRAS BAEE U L Efe 3 D @Ak (Fig. 17D
and F) 72 5 ONZ 5) B LR (Fig. 17E and F) DZF N2 D 5 FEIKIZ 51T THELRT D DNA
7 E— g —EERDO A FMMEB L OZ R BB R LT,

normal

Fig. 17: Analyzed regions of squamous cell epithelia in the forestomach in
alloxan—induced hyperplastic candidiasis and squamous cell carcinoma (SCC).

(A) Normal epithelia (normal); (B) squamous hyperplasia (hyperplasia); (C) squamous
hyperplasia adjacent to SCC (adjacent); (D) squamous hyperplasia transitioning to
SCC (transition); (E) SCC; and (F) low-power magnification of (C)-(E). HE stain. Scale
bar: 100 pm (A-E), 1 mm (F).
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4.2.3 EHOFTEE X OB EHE
4.2.3.1 7Tuax¥r

1L.2.3. 1IZ¥L T, 7TuaxVrofsiTy., BEIRNICEERE (M40 mg/kg, HE:45
mg/kg) L7-.

424 FEE-MEE-=AY LY
1.2 4 [ Z¥ECTRE - MET=F) T %2iTo T,

4.2.5 ~<hrxT Y- APy (UE)LEE
FIRIZEWN, A P —D~< XV UoBIVN AP BB E T 7,

4.2.6 L—HP—FxTFFr—<AruF At aéAF AL

DNA %#[EIN$ 57, 1) EFRFELEES, 2)BE LB, 3)BICHEYT 58
FERMEERR L O0) BEROENEFN 4 ERELES 8 unDUFEZHAWTHEIT L, ThE
HNOFEIE % mmi CellCut (MMI Onc., Rockledge, FL, USA) Z BB\ CHI D HH L. mini Isolation
Cap \IZCEIR L7, ¥KIZ. EpiTect Plus Bisulfite Kit (QIAGEN, Hilden, Germany) % F
WC, DNA BB L (" Bisulfite AT o7z, T v b OEMHIEST (p16, pls, CADMI,
TIMP3, RAR- B2, RASSF1A, DAPK1, SOCS-3)3 & TF DNA f£181&{s-F (ERCC1, BRCAL, XRCCI,
MLHL) @ CpG 7T A T ¥ KD 7T A <= —FEF| (Table 4) Z VT, Methylation specific PCR
(MSP) %#1T7-> 72, MSP TiX, Epitect MSP Kit (QIAGEN) Z{HM L. 40 ng @ bisulfite 4LH
“INAB L0 3uMDETTA v —2TNENRE L TPRIEEE LTz, ROV A7 Y
VT EEIX 95°C 10 iR 1A 7, 94°C 16 B, TSI~ —RHENT =—V 7R
£ (Table 4 2FR)30 B/, 72°C 30 M % 40 %1 71, 72°C 10 4 ThH -7, PCR EW
A% T T — ATV CHBEL ., UV BEHZ CTHESR L7-, £7=. Sssl methylase (New England
Biolabs) THLEE L7-8I1E ® DNA ¥ > 7 /L % methylated control & L. SssI methylase (New
England Biolabs) TAEEH7". GenomiPhi V2 DNA Amplification Kit (GE Healthcare) %
FAVNTCHENE S ¥ 7-F18 @ DNA V> 7 )V % unmethylated control & LT, £ T® PCR fEHTIZ
FNENMZ T,
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Table 4. Primer sequences for methylation specific PCR

Length (bp) Annealing
Gene M/U Primer sequence (5' — 3) position temperature (°C)
pl6 M F: aattcgaggagagcgattcg 133 52
R: gaccgaaaatattcgaaacg
U F: gtgaatttgaggagagtgatitg 122 52
R: caaccaaaaatattcaaaacatt
plb5 M F: ggaggattatttttgttacggatc 138 52
R: gacgttaaaatctacgccgac
U F: gaggattatttttgttatggatteg 138 52
R: taacaacattaaaatctacaccaac
CADM1 M F: gaggtagetegttcgatatgge 150 52
R: cctataaaaatcaataccgegac
U F: ggtaggtgtttgatatggtea 150 52
R: cacctataaaaatcaataccacaac
TIMP3 M F: tttcggaggttatttattggtitc 139 52
R: cgaatttaaccgtacactatacacg
U F: tttttggaggttatttattggtttt 140 52
R caaatttaaccatacactatacacaat
RAR-2 M F: ggttgggaaaaagattaatagtttac 222 55
R: ctecctacaacatacaaaaaaacgaa
U F: tgggaaaaagattaatagtttatgt 219 55
R: ctcctacaacatacaaaaaaacaaa
RASSF1A M F: tttgatcgggttatgtcgec 169 55
R: gataaccacgacccgaaacg
u F: tttgattgggttatgttget 169 55
R: aataaccacaacccaaaaca
DAPK1 M F: ttcgagattaggatcgagttc 194 55
R: caatcataataaactatcacgce
U F: aggttttgagattaggattgagttt 200 55
R: cacaatcataataaactatcacacc
SOCS3 M F: ggattttattggagtgtcgtaatc 153 55
R: aatacgtaaattcttaatccccgac
U F: ggattttattggagtettgtaattg 1563 55
R: aatacataaattcttaatccccaac
ERCC1 M F: tttaggattatagagagtagcgcga 166 55
R: caaaaaaaataaaaacgatacaacg
U F: tttaggattatagagagtagtgtga 164 55
R: aaaaaaataaaaacaatacaacacc
BRCAT1 M F: ggttttttcggtatttaggtttc 174 55
R: ttaattccgctccaaacgtt
U F: ggtttttttggtatttaggttitg 179 55
R: aaactttaattccactccaaacatt
XRCC1 M F: cgtagaggtttaatcgagtatge 128 55
R: cccgaaaaaaataaaaaaaatacg
U F: tgtagaggtttaattgagtatgtst 129 55
R: ccccaa t aataca
MLH1 M F: cgtgaattttgacgcgtaagege 175 55
R: ccttcaccttaaaccgaccgeeg
U F: ggattgtgaattttgatgtgtaagtst 184 55

R: ttcttecttcaccttaaaccaacca
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4.2.7 SuERRRRSERIRRAT

1) EFRELESESR, 2)BFAREK. 3)BICHET @R ER, 4)ELERT S
W ARG & OV 5 ) BRI OB IS DWW T, TEREZRRIREAT & & b IS Rk i 72 fEAT %
Tole RERE T OFICF VL UICL BT 7 4 VBB L= F 7 — /L FRF] (100
~T0%) 12 X DA L E L 7= BICERBEK T L, URBRECAEZ1T o 72, HiRREL
WL % Table 5 IZ;R LTz, F D%, 50 mM Tris—HC1 buffer (pH 7.6) with 0. 03% Tween—20
(TBST) TUEHE L. 0.03% @EELKFEKEZEL 100% A ¥/ — NV THEESNLVTF S Z—
Pizxtd 27 v yx 7 2{To7, TBST THEH, REI vT ) v Fo SREFEOCMEZE
KEN LIS RORIEOBREDTZDIZ,TBST THIR LZ W ER Y XMBIC L5272 v F
> 7 % ZIR T 5 57TV, Table 5 (TR —REUEZ AV 4°C T—BERS &8 72, £72, TBST
TEEE% . —IRPUVEIZRIS T 5 ZIRuE %2 AVWEIR T 60 5B, 3, 3-diamiobenzidine
(DAB) IZTRASV-#%, EHIZREKTIONBMEEL, v~ ¥—D~< b2 UK
21 ERET 5 Z &1 & D e 2170 10 43K L OEE K Cal LE1To 7,
Rl =g /) — LR (70~100%) BLOF T L THABLOEREZ, HALE,
ple # /X7 EHTIE, RELRDOZIZ, BEOLRWLDE -], BEOREL [+],
HEEDORBL [+, BEORBEEL [+++] 2N ENERMIT LTz, RAR-B2 & X7
EHE T, RELEORIC, BRHORWLDOE (-], BEORHE [+, FEEORHE
[++], MEORBREL [+++], S HIZHIREIZ, BEOBRWLDE -] BEOREBL [+],
HEEDREERE [+ L ZNTNERIT Uiz, TIP3 ¥ 2 X0 RETIE, BRELEO
I, BROZWLOE (-], BROHD>L0% [+, EABEOHBER L OERBELSO
MREIC, BROZVWLOE [-), BEORBRZ I+, FEEOCRERE [+ LZhEh
LMRATT U=, ERCC1 B LV BRCAL # /X7 BETIE, RELEOIZ, BEOZNLD
-1, BEROHZLOE [+ EERMHIT Lz,

Table 5. Antibodies used in this study

Primary antibody Source Antigen retrieval Time Dilution Secondary antibody
pl6 Santa Cruz pepsin 20 min 1:50 Histofine simple stain rat MAX-PO (M)
TIMP3 Proteintech - 1:200 Histofine simple stain rat MAX-PO (Rb)
RAR-f2 abcam 10 mM citrate buffer (pH 6.0) 10 min 1:50 Histofine simple stain rat MAX-PO (Rb)
ERCCH1 Santa Cruz 10 mM citrate buffer (pH 6.0) 10 min 1:800 Histofine simple stain rat MAX-PO (M)
BRCAI1 Santa Cruz 1 mM EDTA buffer (pH 8.0) 10 min 1:200 Histofine simple stain rat MAX-PO (Rb)
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4.3 R

pl6 7T E—HF —NAF LI NTEY ORI, IEFERL X OBERAERT 0%
(BT 2B BRI T 33%, FEMRNL T 83% ThH o7z (Fig. 184), BT LR DEEHARIZIS
7% plé DEED X L3 7 BEIT, EFER CIIEE»DBETH o208, BB, &
\CBEEET DIRTERL AR, B L ERL T DB R, R & BEEROEITIIN S T,
ZDOGMERIIEM Uz (Fig. 18B and C), pl6 & > /37 BBUIMIEOSELEIZIG U TRR
S2TEY, EHERTIITRBIZHANS & EEBO EFE CHROERBERD OGN, Sb LM
izl A X DfZ L MAED ple X I BHETH o7, BEBTIE. W 20D T
ple6 Z U NI EBERRELNIIZTERN o7, L L, BEBROETIZHEY, EEEBD
BORBERIT EH L, EEECIEBEEICRE SN TV, BFEAER DEEROS{EL
TeHIRDORE L FRE D plé & /X7 BBUCEIIFBEO ooz, kb, FiIERFEL
EORBREOHEITE & HIT, ple TET—F—DAFIALBREIE L TVDIZH b b
T, EEBDOED ple # U AT ITBERIRBE L TWLZ EBRALNERoT,

TIMP3 B E—F —RN A F LS NTZBW ORI, IEEBER T % TH o720, RBIZ
LR U, BERERT 64%, BICHEET 2BFAERT 67%% 7 L7223, EEE T 0%
AFIACIZEE LT~ (Fig. 194), RELEOEEMIBIZEIT S TIMP3 DD X L /37 FH
IXEEER IR T, BERER., BICBEET 2 BEMER I LR LT\, EE
W CIIEME & 72 o 7= (Fig. 19B and C), ZREBEOHMREIZIIT S Z /7 BBiX, EEHE
BT BB TH Y., BRI L OISR 2 BRI i LR L7z, e E
o9 2B AR K OEER CIIEA L., ZABUAOHMRED Z 7 BBIX, E
HEREZEOATORBEETHEIN., Skl TrbBVWRISERLZ, Ll
R G, R EROBEERIZEWTHRE DLREMIC—EDHEMITER D b ko7,
UUEDE, TIPS 7 ae—2—0DAF Ak, ATBEME TEITT 205, BLIZHEWH
L., U7 EERLBALICHEOIIHIT 2 Z LB L TR Tz,

RAR- B2 70 E—4 —D XA F AL I LB D HL3R 1T IEFHGEIE T 0%, I\ EE T 27%.,
BT DB AR T 83% Th o722y, B TIXARIZHE L, 0%l o7z (Fig.
20A), RAR-B2 DEEDF /7 FEHIL, EFERTIIIKBE TH -2, BEGBEOHE
ITHEVWRZICHEIR L, 2 TOEEET, 2BOKICEEME%Z R L7 (Fig. 20B and C), ##
FAE D RAR- B 2 & 2 /X7 FEBUT BT AR TR < 72 o TV 28 IR DEITITHEW,
B ZWEE LTz, LA, RAR-82 D7 R E—F—0 A FUALIIRTEEMR E TEITT 5
D, BARICEEVESR L, —F. RAR-B2 # U 7 BHIL, REBROETICHEY, AlE
THL 72D, BT 25 Z Enmaiz,

ERCC1 & X TN BRCAL D7 1 E— & — L, WTNDERETH A F /b TWieho
TeH, BEEBOEITIZ S TIEAFADNNY RHEE L7 (Figs. 21A and 224), D
ERCC1 # v /R BEIL, EFBEB CHEETH -3, BB CHEAL, BEEMIED
JBOAME LT MBI, FEBROEITICK- T, %a ICERE L Fig. 21B and C),
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FIZ, B0 BRCAL & /37 3BT, EFFER THMETH 7228, BUREESRH D EERT
SEICEHK LTz (Fig. 22B and C), XTHRAYIC, HERREIZI31F 5 ERCC1 38 LTV BRCAL & /3
JRBIZETOEBETERETH Tz, LiEd b, ERCC1 3 X TN BRCAL D7 1 & — & —FHH
. WThOBETHLAF LSRR, 2D F 37 BEIZEVERE THA LTV
23, ERCC1 & v /37 [ IRERBOEITICHEN, BRETLIZLAALNE R T,
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Fig.18: Nuclear pl6 protein expression is progressively overexpressed in the
carcinogenic process despite increased pl6 promoter methylation.

(A) MSP analysis of pl6. U: PCR product amplified by unmethylated-specific primers,
M: PCR product amplified by methylated-specific primers. (B) In immunohistochemical
analysis, the positivity of the nuclei of basal cells gradually increased in
accordance with the carcinogenic process. (C) Grade distribution of pl6 nuclear

expression. #*% p<0.01. Scale bar: 50 um
41



(A)

normal  hyperplasia control adjacent sce control

—
Uu M U M U M

200bp [t
100bp R

frequency 0/ 711 416 0/6
(%) (0%)  (64%) ©7%)  (0%)

(B)

normal

(C ) Grade distribution of perinuclear expression
Grade distribution of nuclear expression l
. . Grade distribution of cytoplasmic expression
1007 - 100 o 100
80 80 80
g 60 - 8 60 [ 1% g 60 [T
3 § a. 8 B,
s o. 5 s
& 40 ® 40 Q. ® 40 n.
20 20 20
0 < ¢ » & < ° - s o & ey
o ; o« 3 o o ¢
,‘v""“ ﬁdo\ o« o o ‘,@"9? » ‘\M ‘,\‘f‘ey o o

Fig. 19: TIMP3 promoter methylation increases until the precancerous stage but
clearly disappears along with malignant transformation whereas protein expression
is suppressed in the carcinogenic process.

(A) MSP analysis of TIMP3. U: PCR product amplified by unmethylated-specific primers,
M: PCR product amplified by methylated-specific primers. (B) In immunohistochemical
analysis, nuclear and perinuclear cytoplasmic TIMP3 protein expression was
suppressed in the carcinogenic process whereas cytoplasmic protein expression was
observed throughout. (C) Grade distribution of TIMP3 nuclear, perinuclear, and

cytoplasmic expression. * p<0.05, *% p<0.01. Scale bar: 50 um
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Fig. 20: RAR-/ 2 promoter methylation progresses until the precancerous stage but

% of cases
% of cases

,6\“"3“\ «°

disappears upon malignant transformation. In contrast, its protein expression
declines in the cytoplasm but increases in the nucleus during the carcinogenic
process.

(A) MSP analysis of RAR-£42 U: PCR product amplified by unmethylated-specific
primers, M: PCR product amplified by methylated-specific primers. (B) In
immunohistochemical analysis, RAR- B 2 nuclear protein expression was gradually
enhanced and cytoplasmic protein expression is also advanced in hyperplasia, but was
gradually reduced during the carcinogenic process. (C) Grade distribution of nuclear,

and cytoplasmic expression. * p<0.05, **x p<0.01. Scale bar: 50 um.
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Fig. 21: ERCCI promoter is not methylated in carcinogenesis process, and its protein
disappears in early stage, but its protein reappears in the nucleus with progression
of carcinogenic process.

(A) MSP analysis of ERCCI. U: PCR product amplified by unmethylated-specific primers,
M: PCR product amplified by methylated—specific primers. (B) In immunohistochemical
analysis, ERCCl protein expression was detected in the nuclei of normal, and once
disappeared in squamous hyperplasia, but gradually reappeared with progression of
carcinogenesis process. (C) Grade distribution of nuclear expression. ** p<0.01.

Scale bar: 50 um
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Fig. 22: The BRCAI promoter is not methylated during the carcinogenesis process and
its protein disappears at an early stage.

(A) MSP analysis of BRCAI. U: PCR product amplified by unmethylated—specific primers,
M: PCR product amplified by methylated—specific primers. (B) BRCAl protein expression
was expressed in nuclei of normal tissue but drastically diminishes from hyperplasia

to SCC. (C) Grade distribution of nuclear expression.** p<0.01. Scale bar: 50 um
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4.4 EE

pl6 ITEMEEETTH Y., MEAHOFLLSMNCHEENL, TR -V 2ADFEEB X
OHIREEIC EE KRB 2 R7-7 %, pl6 7’0 E— & —FHEOER A F i, AEE. &
BEBIOMORELEEREZ OEBETHREINTEY ®T7TERE 2N, 1ZE A
EOFITEDZ R I BBIIIF END, 5F., & FOHE L FRERIZ pl6 7a2E—F—0D
AFIACBREEBEOEITE L bITTHE Lz, UL, 20X 237 BRITEMBEOZT
@mﬁén&ﬂotoﬁ?mﬁayﬂ&ﬁ@%%ﬁféﬁﬁkbf\wmmﬁﬁ%w%%
L. Rb BEFXRBIMHED 74— Ry 7RSO TND 5%, £, MREICR
% pl6 & 737 OIERIFEHIL, pl6-CDK4 HEERDERLCIEE R &/A7kpM&/A7®
REEICBET 2 Z &R mEINTNWD %, SEOD (. albicans REFHEFHEIEDIBMERIEIZ
BEE L7 Tid, ple #2/X7 OBEIFEFIL ple 7' T—& —EIHLD A F AL & I1XBRA2
<. CDKN2A OEE L L <X Rb BEFXRED L S 2HORBFRIZL > TELTZOTITRW
MmEEZLND,

TINPS (HEBOTEICES LTRY ., o, BEONE, MEFL. BHROEES X
U%%%@%fé&&%_\vb)y&zf&nfn%7~ﬁmw9@&yﬂ&ﬁ%%%
LHEFIT A LML N TS 2 TIMP3 7'u&— & —fEI D A FUbid, BB, BE
BLORRBEREZOEETHEINTREY, TIP3 ¥ 37 ORBEDHERXEZIR <

89.9L92 s L., BEEE TIX TIMP3 ' E— & —fEI D A F AL RE T2y TIMP3 # 2N
7 @ downregulation HbHEINTEY . ZDIHRZIL microRNA R~T o EESHDIEEK & D
BERN BRI TN 9% KIFFECIL, TIMPS 7o —& —fEiIIpiEEE E TA F v

fbxiv, Z0%, A FMAERE T TV, FRIZ TIMP3 Z 7 BHDOBADHEL T
WA ZEBHLMNZR o7, MA T, BEEEBEDOETICES T, TIMP3 Z 37 BHAR A
WAL THBZ EbmREnTz, LEBo T, TIMPS # /37 BEOEKIL, LIRTOHRE
TREINETOET—F —FEO A F AL BE#EBEET 20 TIIR, BRELTAELL
C. albicans FEYLFERMNBMERLE & BIE U 7/-IEE O BN HE a2 BIE L TV 5 FIREEDS
H5b,

RAR- 82 1%, MBI ER I UOT AR P—v RADOFELELS Z LR 6N, BEBLIWV
eI D B bR R X OB ALERL Tl RAR- B2 7' & — & — B D A F MEIT & Y
RAR- § 2 OEETH L OV mRNA BIEBTHEET B Z L BAREI TV D 7%, EHARFEE
Mz XV, ORERY BRI RERE O R L OMRE TiX, RAR-B82 # U7 BEITE
BB T EBBESNTVDER, KR THRESNI RAR-82 X NI BB LR
b, HTIEHINEBEHEECTRESNTND ¥, —F, BNBIUHIRED RAR-B82 ¥
U BB, BERRIBEE., DEEEO B, B IREFRE L ORISR LR NE
BD LD e BEERESCEEMERE CHRE I TWD ®I0% FaNfAWe € albicans
B LD BMREL NI RIELEEIX. BB THY . U U EHERIID R TR
BREFREENEEECTHD P2 nb, SERBD LN EHEIZFED b7z RAR-H2
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Uy BRI, BEOREMELEEL TN, LRy, 5T, HIRE D RAR-

B2 XU HEBUT, BERTABICERAL, BTEIEE LV INVETETLER, I
FERDOEALB AR OB LB L OB THRESINTEY . AZB@EER L RAR-82 &7 F
NNZISBAREFERER H B Z BRI ENS 1%, k2D, RAR-B2 7 F A0 ERITR
VLB L B L WA RTRES IRV EE X DD,

ERCCl 1X., X7 VAT RBREEREIZEEREEZ R DNA BEEETFTHY . KiBE
L7 ) A —="TiZ, ERCC1 DX 7327 1 L U nRNA 3BT 35 1%, —J5, & hOFESH
HORE EFER L ORIER TIX ERCCL Z V37 OBFIRBB M HILTWD 1%, KIFHE
TIX, BRI T ERCC1 & 7 HEHRIFT v T —F —D A F AL L BIRR <, HRL
ZEnh, FORREERAIBEMNERITEGCTER. ROS ICLBF IG5/, HDHWT
TaE—F—DRAFMELSNDOZ D 2 X T 4 v 7 RBEAIZ L DD TIE RV EEZ BN
B8 EETARE LIS, BERBREOETE L b, REEO LBIZMNET 2 MEOIC,
& IZ ERCCL Z 2Ry OFRBEN, 7’0t —F —BBROEATNLVBIOAFADN RO
HERERESTERD LN, FEATF VDN RBHEEK LTZAER A T =X LIRATH 5 D5,
KFFRIT T 0T —F —SBIMOREMN €. albicans IR MEDEEIZI1T 5 ERCCL # /%
7 RBEEESE TV B AR AR LT,

BRCAL IZEMFIELEFTHY ., ZOREZ /37X DNA B, &5, MEAHSLIOT
R — R EDEREEIR AT =X 5 %B LT DNA DIEEHEERICES LT3 9, ILEe
YRELEE TlE, BRCAL B FOERL SN Z /37 BREOEENHE S, BRCAL D7 %
— Z —EIRDOAF M L VBERENTZZ N OEEBIOHEBERTLRERR I TS
0911 b N OBERE R Tl BRCAL D& 37 3 LT mRNA BHIL, BV H O
NHERWLDETELY THD 2, SE, 7at—F—DAFICBERR L, BEEED
BHI DM Ch 2B ER TF 7 BBITIHEAR L TV, BRCAL ORNEHEIZT 0 E
—Z —fBIRD A FIALIREE & X% <. BEOREEENELDPHDOAT —VZED S
OBEE L TWAREENREZ DILD,

t FORBERY ERE TIL, pl6, RAR-B2 BLUTIMP3 D ¥ /37 FHIXE L. ERCCL
X TVBRCAL # ¥/ SEBITHIMNE L OB OV b LEBT 5 20810812 AR g
C. albicans HRMRFE EEEIZIIT 5 TIMP3, ERCCL 36 L UVBRCAL mZkite b Lifiha—
B L7225, plé & RAR-B2 # N7 ORmFEHIIL FOEREL - L2227z, LaL,
Rer—<vUANVAERLEEST S NORERFELEETIX, plé & /37 OEREIFEH
DEEINTWS B C albicans BEEIZ X A1BMERIEIL pl6 OBRIFHBICEEL TV 5
ZEMH, B RRER— T AR LRI C albicans DNERE pl6 DBRIFEHICEER
IELZATEEME L H D, RAR-82 # /X7 BBILe hOBEEBESEEORIMRE CIKTTS 1%
EEORFN UTERIIEBEMELS . BB CIERESNEDORFELERETHDLZ b 1,
EBOEMEEDREE L RAR-B2 7 U X7 EHLEE L TWBHD1E LRV,

AE. BWZBETNO C albicans BRAAFEVED R BB TiL, AN L70B=T
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DAFNARRE L D F 37 BELO BN ERME/RBEEMIL R o T2, Fex DENDERY | DNA
TRE—H—DRAFNAIREEE & 27 BBOBIZAHEBER 2V E W ) T 720 *, DNA
DA FNALLIAMZ, RNA UL E, microRNA IZ X o CFRABI S, Z o 3 BEITZ X0
DREEMIZE > THHRE S T3 U415 p16, TIMP3, ERCCI 3 X U8 BRCAL B+ Tl
microRNA DL TFIZ L > TRNA BLOF U AT BBUTE T 5 1180 X 52 pl6 &# /8
7 DEFEMEIL ARF IZ X > T & "S5, RAR-82 # U R BELERIZIZ, VF /4 VEBED
HEWMAEE L TW\W5a 1, EEDIFEND, A FIMMEUSNDRFI, # o _3 7 REBEIZHEL
FEERAICLEE LW ARREENEV, 5%, C albicans @%%%‘fi@ﬁ:l:t&
BEDFEA N =X LEENTDHET, BRTOAFUE F 7 BHEOMEBE ORI
BET5RFEHATE, SOLRIMENLETHD,

#ERm & LT, pl6, TIMP3, RAR- B2, ERCCl1 X (% BRCAl D& > 37 FHROEIT
C. albicans RRIEDIBMHRIEL O RELEEORERARLESE L TWAHAH ‘TEZ'JHEJI/\
T BB ME T ERCC1 33 KL TYBRCAL & /X7 ZEBLIIHR L iV T pl6 35 L UVRAR-
B2 ZUNIREDRFEENEL, S OICHREMIZREF LT TIMP3 & 237 BEI
B33 (Fig. 23), L, L7e 5, pl6, TIMP3, RAR-B2. ERCC1 33 X UMBRCAL O 1<
—Z—DAFNVAULE T BEDOHEKEITERE T, TOREE b2 0BV, KR
i% p16, RAR- B2, TIMP3, ERCCI 38 L TVBRCALl D Z L /7 BHIT T w0 E—Z —D A F ALK

CIFERARKEL, INBD C albicans BEERIZ K > T & Z SN AKREEREZE
L TVWARIEEMEZ RIE LTz,

normal , hyperplasna adjacent __transition

ERCC1

000
BRCA1 m

Fig. 23: Schematic representation of alterations of protein expression during SCC

carcinogenesis associated with chronic inflammation and C. albicans infection.
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fEE

T XY UERERFET v M C albicans #3EHRERO/EEZII7V F=Yyu 2H
BEET 5 2 BEOFEICLY ., §iBORFELEICEERNDOEEDEBERE & BIEERE
BRETAHBMEEESED L OAEETFTARHEL L, ZO2BEOET LTI, WY
DB BRIICRELRBEICETTZ 0, FICRELEBICETTSE hoRiE
BLOBEOEBMERESED VO FIELBOTHEUL TWAZ ERHBA L, RIZ, 20
MERRE M v DA EET N AV, Lactobacillus gasseri OLL2716 BREZ &L /A4
T4 7 AN C. albicans FEHIZ L - THI EE Z SN A IR L OREEREIC L, F
iR L OVEERDEN DD L EALNI L, UEORERNL, RET ANBHEIEEME S
VIUBREDETNLEHE L THEROTHERATHAZ ENEMITLNT, £72, C albicans
R X B R LB DEBICE D RERBEDOHEEET N | BEREED
FIEDHEAIZIZ DA BHE T MBI N~ 07 7 —VOBEMAERS BE L TNAHZ &
TREH., B A = X LEHTHG ., pl6, TIMP3, RAR- B2, ERCC1 3 XL TVBRCAL D& > /37
EEREN, DNA 0T —F —fFRO A F UL L IIBERR< AL TNWA I R RE L,

KEFNOHESIIC L V., Bifr72 € albicans BREIBELEBHAEAEFEL, &5
RELFBIZETEITTAZ ENHAESL 2V, C albicans WEEDIV AT 777 82—k
MBAREMEE R LTz, T2 BARMEICL Y, FERKF., SLEMRIEIR X OHEA OEA.
72 b NIINERIZ X ARBAETIZE D | IEEERFT TV RIRESED V5 EBE I
DfEBMER O NCEBREOEEMZIR R T LN TE .,

BIE, BE DI, C albicans BEBOF LR EEIZ R/ TLR4 L ZD TR 7T D
FEAT R L OEBBU/INREICBIT A7 n T 7 — L STAT3 ORFEMEZR O NZREMEY A b
HA VDT EITS Z LT, C albicans RREHZ L DB EOMLERMEL L AKIZT S L
BVMHATWNS, 5%, SEESLLZE8MEST VEER L, C albicans RYRIZ X A HE
WEDIAD=ALEZLVARICTIZ X, MEEFBIOHIERORE T H-DICHER
WERThDEEZDNS,
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