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B1E Fin

1. 1. ShhRBEUEEY) EERR

PR AT, AMSRIE ORI E BT LV ONT T V) SRS L T
CTeBBHED RIEREL & EFR S 4, —RAEEIEREAL R E 2% (irritant contact
dermatitis; ICD) &7 LL¥—PEEEZ 2 (allergic contact dermatitis; ACD)
(CRBIE D, ICDIF, BZSITHefil U 7= MBI E AN 4 J8 DR ERAL A HIRA L T AL
faZz R L CHEETARIEL B X TS, ACD I, IVELRIEYET L V¥ —D—FET
BV, WENREERHROERE 72> TS, ACD DIIEIIEL, N7 T o Zflif LIHiR
T AN TR U o I E LHURIE SR Z T U U/ ERIR 2 TR Y o/ ERDSEEE
SIDEAEM &, BAERNLZ ST T RO 5 Z &1 0 EAE T Ml EMEAL
ENTREICKELZBZTHEEZERS L Eand Y,

ACD DIFFEIZIBNT, =T A% WAl BUE (contact hypersensitivity; CHS)
X, X<HERASNDETAEYERZTHD Y NTTL LT, Y=btrTitn
¥ (dinitrofluorobenzene; DNFB), hVU=tmarmmX B
(trinitrochlorobenzene; TNCB), # %4> 1> (oxazolone), 74 L&A A VF
47 % — b (fluorescein isothiocyanate; FITC)72 & D HC ¥ /37 'E LALEMIC
BOSHED B WA T Wb D, FBRTIE, 3, ARBE L AV —7 i
MUTENT T U ERE Lo~ U AOMEICSBATT 5 (&IEH), 5-7 HiLIZ, HAMICHE
UNTToaFx LT b e RIENEREIND (M), 207 LAF—HEORNE
IZ X2 H ORI, 24-48 Rl A B — 2 L LTHlE s D, ZOENOENORE

ZFERE L L C CHS #MliAM T s 79,

1.2. KEORERBMHIZFE
KEIE, 77 THRTEMERONTCEXEEEREMO—o>THY, AV TTR

(soy isoflavone; SI), VA=, ATFua—i, U TFo O FEYE %2E
1



ATV D, BREIIRERMICIE, Bix 2REICHT 28R menTngd Y, Fi,
B OEGERRFZEN B, KEAMEIZSIITE, ARARLTFENRALREDRA Y, 0
IE D, BHERE Y, MRS ORISR 2208 O mE STV,

ROIZEEND SLOT 7 a OERDIT=AT A, XAELy, JVATA
YTHY, IFEAEDERHALE LTHEELTWD, ST 1L, EREOE ETIIRINEN
T, ZVavH—EOERATT 7Y ar D ENICBIREND 2 207, IEHNM
EOZ Y ayZ—En, ST ORICEEREEZRZL TN EEZLATVD, K
T2, REEOBMEANREENTRY, SEEOT /) ay (F=A71v, ¥4E
Ay, TVARTAY), SHEOEWEK (F=xFr, FA4Pr, 7V F), 3HED
<0 = )ULEEER (v A=A F L, vam XA, ~a= L7 Y F), 3
RO T v F MUEHE R (T2 F AV TF=RF v, B FAEAL D, THFALT Y F )
Wb, REIZEGEND ST Z#T 7Y avichid s e, F=27A4, FA4EA Y,
TV AT A ISTIEI 0%, 40%, L0%DERE 72D 2,

TTIVENMERRR Z AT EBRIC K B ST OGS R BImHIRh R L, G ShTung 22,
Fo AT A UG, EBERLEBBEUE (delayed-type hypersensitivity; DHS) @ H#il
BIRBRS L 2 REAGE ST OBRUX, 7L AXF—HEREAEKL, WHEIZH)
ERBHDLZEPMEINTWD ) ST L =AT A UERUL, ART AT U
S LR AR S TP EROZ A T 20103 8 5 2 L3, ~ U A& FW BT
THTRENE P, WHEEEICEWT, ST EBRIZ K W FERERICBIT 282 Y =
CiDFEL L REIROWODBRES N TND Y, SBIT, vV RAEZHWET LB E
BRRT, ART VT I R RN SR O] Y, KEREBERELOE—F Y 7 L)L ¥ —
BFWER 2, S = A7 A4 L L XA BA VEBEICL DT ¥ A M7 UHERIC X D KRIBROM
Bl ORHE SN TND, LLens, KEb LI ST O REBIIKTT 2 F T
8L, B FTIRIEEALHATIIE LT, T NVEWERRE AW ZHFIELIROTH

HONRBURTH D *,



1.3, ¥7uRY 7= /) —)VOREEESHRE

W2 v (Punica granatum L.) 1%, W, MirbyEieg, wE, KEZR ERVHEE T4
PESNTERY, FICRERLTY2—AL LTHESNLTWD, ¥rrya—X i, AL
Y, TRy, JL—TTN—>, JoahEOMDT 2 — R LTIV EZDOKRY 7
=)= NVEGLTNDZE, FUBIEERR D W2 EORERH D ™, Frrya—
ADAFRERY 7 = ) —VEBITMHEIZ L > TR D2, 0.2%~1. 0%E LT\ 5D,
PFraRY 7z ) —NE, =TVF LU E RS E LTEY, BN, BERE, OIS
P72 & DBMERIZ T2V L CTPRIRPHE ST g %,

TTUH =T, KGRI = S, B aid T =TT =
Vol EGATNWD, 7BV a—ADTT VX =IO T NCEYFHIFIH
RERFFE S NIz, =T VX =0, IBNTZ T ZTBRICIK RS, IBNE#EICE -
Ty F@ans, 2702 =0 b T JBITIZEAERINENT, va Y
Fr (ElCvaUFrA; UA) & LTRSS T,

HruRY) 7/ —N, =7 T, UANITIE, Pisett, PUiESE, Frshires e,
PURIEVEER 70 SRk 2 T AEBRISVER H D Z E b TV D ¥ R 61X, Fruy
2—ANDLYF 7 Ry 7z ) — )ViEHEY (pomegranate polyphenol concentrate; PPC)
ZAHR L, CHS B 32sR & VT CHS M R A MFS Lz, £ OREE, DNFBIZ L5 H
A ORENE, =2 b r— LR & el LT PPC BB THI Sz, s o o 2
IgGl %, = b —/ LR L il U C PPCEIEE TR T L7273, 1g62a 13602 &
DB Lz, S 6102, Pligo> TL-10 PEAEAMIG & TFN-y /IL-4 PEAE CDA'T Mifaic = b =
—/VRE & Ll U C PPC {2 HUHE THIIN S BIEE S viz, BL EORERA 6, PPC @ CHS & IgGl
PEEDIIHIERZ, TL-10 FEAEMIL OB E Thl/Th2 N7 ZOFREIERIC L2 D &
Ezohnile (BEBHS, RERT—X), LoLaens, BEOLEZAY7aRr) 7=/
—/L® CHS JIHIERIZ DWW T OIFFEIT D 72N 2 & D, REIZR AL,

IEDZ LG, ARBFZETIE CHS B FEBRRICE 2 % DNFB D%, KUK O 1

R 7z ) — VDOV TR LT,



F2E EMBBEIMERRIIERASV = e TIAF XU ORR

2. 1. By

CHS BEF N~ ZADHMCF v Lo PT5V=rr7ata~rP (DNFB) D
OB ONTIET LT, £7, B OENZFTFER, 0.15% & 0. 3%DNFB
TEH2EDOF ¥ L PT, 0.5%DNFB TlX 1 [HDOF v Lo P Tilliz 4252 ENEEL
WEEBZ BT RIS, Bk Z~~ b U AP (HE) & etk (THC)
ZAWTY Lz, THC TiE, #U 6r-1 HuikzfEH U CH A HMRICIRIE L 72 RAE AN 2
Yot Uiz, TOREE, HE Yefa Tl 0.15% & 0. 3%DNFB T H A KRR O IEILIZ 21T A 5
nighotz, —J7, THC Yt TiE, 0.3%DNFB #E1% 0. 15%DNFB BE &t~ T HAHfkICR
U 72 RIEAIL OB BN A bz, 6> T, Bl G6r-1 HuikAfH L7 THC 4

X, CHS FHMEIC W THH M HIEEE X BT,



2.2. #8

3|

A FETIZCHS B3R E WA T, Ty Loy donT 7o RET
Hx ThHY, TORBEEZFFMIIHG L& IR 6N, £ ZTANIZETIE, ~TT
e LTl KHERSND DNFB 2 LT, EANICT v L > 9 DR & [BI50)3 CHS
R -2 D IOV TR LTz, S 51T, kb7 (immunohistochemical,

IHC) FiEZ2 W T CHS IZ K D BN ORIEREBIZCOWTCIHMI 2B Z 72~ 72,



2.3. EBHH:

2.3.1. K

2, 4-Dinitrofluorobenzene (DNFB) %, BEE/{bZFEOLREA LT,

2.3.2. ¥UA

6 il BALB/c ~ 7 AZ HAT AT )Ly —0bEA LT, ~ 7 AIZE, F2PLD1 (4
U ZOVIERE) LK 2 B BB S W, FEBRIE, = b e — LR (n=3), 0. 15%DNFB
Bt (n=6), 0.3%DNFB & (n=6), 0.5%DNFB#&E (n=6) D 4 BETIT72->7-, 7od, A@E
B, JNIREREERTFEMEREE S OKRF T  13-011), KWIKFERKFEY

EREES (KBS . 14-019) OERLZBTEm LT,

2.3.3. PEfluEBECE B R

FBRA Y 2 — V% Fig. 2-11TRT, £7, v~V AOMEOEL b ~—THl>7,
RAEIE, &R - - MEBIZ 0. 5% DNFB (7 byt AU —7 (4: 1) (ZHfF) 50 uL /
AR NL, ZBROHHEEL 1 HAILAGI2REIBIRoTe, 22T, a2 b —/LEHTE
BEDOHTEAEL T2, HMICF v L% DNFB REE, =2 br—A T 0%,
0. 15%DNFB T 0. 15%, 0. 3%DNFB #£ T 0. 3%, 0. 5%DNFB #£ T 0.5%& L7z, F+ L o P,
DNFB %~ o 2 HSr Oy (WH) (2 20 pL 97>, FF 40 pL /PEAH F L, FEBR 5
AE, 12HHE, 19 BFEOARF3IFERBIRoT, £, TXTOBREITERTZ LA

JRIREA 2 i L TR R Tl 2o 7,

2.3.4. BN olENOHNIEITE
HEirofEnix, v 1Y 24 B OENDEZRNL T ¥ L2 VREIO B DRI %
ZLIWTKRDTZ, BNDOERE, ~A7aRrA—% (VT EyF~Arna CM, IV

b)) &AL THIE LT



2.3.5. HIrfEMk OB 1E

SEIEOF ¥ LY ak Iinol 24 Rtk (325 20 A H) (ZH T Z£RHL L, THC Zinc
Fixative (HZABD) T 24 FEIEIEZ 3 272\ T 7 ¢ aEI A (3 pum) ZFR L7,
MBI AL, ~~ hXv U - =AY (HE) & IHC TY(aziTo7z, HE Y@z

7o T BRI, 10 5 L o XA L O BARMEE THRMRBIZE LT,

2.3.6. Sy L e i1k

IHC Befald, R ZTFT XTI VAT N TAADNT— (0o« ZAT T ) AT 4y
JA) BEALTEBIRolz, —kPuA L LT anti-mouse Ly-6G (Gr—1) Huik
(eBioscience) Z VY, IKFIA L LT biotin mouse anti-rat 1gG2b(H A BD) %
Lice 7, ~~ b ¥V U U TEBOY A Z I 27272, THC TYth L 7o/ifkiE, 40 f5xt
WL o XAl U OB TRIZR L, 210 um PGP0 S i 5kz 72,

Maz oL, 1UFIcHoX 5Tt oo,

2.3.7. MEHENTD HE
FERIL, EME & AR ZE (SD) Tor L7, BERHEMNTICIX, Origin8.5] (OriginLab)
PREA L, 2BEOEICIT t EE W, 3EELLED I IE— IR ITALE S iU i &

1TV, FOHBIZ Tukey RETRA MRV VT A MBI o7,



2.4. MEFER

2.4.1. ~ 7 ZADEKRERIE
FERBAAAIE & R TR OB BECBIT D~ 7 ADREAZHE L7z (Table 2-1), & Dk HE,
FKERBALAIRE E & THFC, BB COREREIBEIN o7, 2O D, Fx

LY L7 DNFB JREDIEW I~ T ADIREICHELY 5 2700 EE 2 b,

2.4.2. HAOENOFH

DNFB DIEE A2 T~ 7 ZAHEMIF v LoD L, 24 Frf# 0 B ol 2 564 L 7=,
FTIEHOT ¥ L VEITROVENOENLZHE L7oRER, =2 b e —/L#ET-0.001
+ 0.005mm, 0. 15%DNFB #£C 0. 058 + 0.021 mm, 0. 3%DNFB #£T 0.099 + 0.019 mm,

0. 5%DNFB #£T 0.224 ®= 0.028 mm T o7z (Fig. 2-24), &I, 2EIHOF ¥ L ¥
AT VWE T OFENEZRIE LR, 2> he— L#ET0.007 == 0.006 mm, 0. 15%DNFB
FET0.218 £ 0.020 mm, 0.3%DNFB #£T 0.243 £ 0.040 mm, 0.5%DNFB # T 0.376 +
0. 040 mm T > 72,0. 15%DNFB #£ & 0. 3%DNFB Bf CTldf B R ZEITRO b o7z (Fig.
2-2B), 0.5%DNFB B Tl, Z< O~ U A FIIIKIEPBIEE ST T2 H OE M
EIIRNETH -7, EHIZ, 3EEOF ¥ L P 2ITRWENOEN ZHE L7k 3,
a2 b —/LEET0.006 = 0.005 mm, 0.15%DNFB#£ T 0.196 * 0.014 mm, 0.3%DNFB
BET0.311 £ 0.044 mm, 0.5%DNFBEET0.951 £ 0.261 mm Tdh-o7- (Fig. 2-20),

0. 3%DNFB T~ 7 A D BAMIZ KB S, B OJE A % & 7= 3 E R A

HAL7z, 0.5%DNFB B TiX, H/ TEREAHEATEHY, WEMICKE 72T Y 54

C7=.

2.4.3. HArofafkeisE
F ¥ LoV 3[EIHO 24 K%IC~ U A A8 L TR 2 /ERL L, HE JealZ

X DR 21T -7 (Fig. 2-3), > hua—/LRE L bRl LT, 0. 15%DNFB £, 0.3%
8



DNFB #£, 0.5%DNFB #£C CHS (2 & 0 B kSN TV DR TR Sz, 0.15% &
0. 3%DNFB B T, fMROENICKE RETIR N0 o7, 0.5%DNFB FETlX, HIr

HHAR D BRE L DNE A TN 2 & D THC Yu i X IR EE &k L7,

2.4.4. IHC Yt

PU Gr-1 Hiik % AWV T EA AR ZZE U= RIEMAL o THC Yo 217> 7= (Fig. 2-4),

|

%<, FORICEE ST~ PR ) o TRESNIEETHY, BRI E T

N}

palsy

B X B AR I IR U= REf & & 2 v b, THC defa S =M oo%ix, 0.15%
DNFB #£C 166 = 59 {#/mm?, 0.3%DNFB #£C 253 = 59 f#l/mm> ToH >7=, 0. 3%DNFB £
I%, 0.15%DNFB & & bbiie U CHA LAk IZIZ2E U 7= RIEMAE O S H E 72 BEINMN 2 5

7= (Fig. 2-5),



2.5, B

~ U A& AN CHS L, & M ACD DETLEFEHRE LTHAEEZEZ BN TND Y,
KEOHETIX, ~"T T & LTREPRSZVDNB 2V, B Fy LT3
DNFB D & [A147)8 CHS |12 5- 2 5 B8 2 > ChET L 7=, CHS DFHiiE, 1) BAOME
, 2) BB, 3) FIEMRICRME L2 RMIEMIRIC DWW TR 2oz, HAMIZ
RIQDIREDDNFB & F v LoV L, 24 RO CHS IZ X 2 B oz ik L7z, 1
FEHOF ¥ Lo PhBIRolfER, B O OFEHEIL 0. 15%F J T 0. 3%DNFB Ff
TO.1lmm AR TH Y, 0. 5%DNFBHET 0. 2mm 2 X 7o, 2 OFERND, 0. 15% & 0. 3%DNFB
XS DT ¥ LU UBRETH Y, 0.5%NFB B 1 [B1H OF ¥ L2 2T CHS A
ARETH D EEZ LNz, KIZ, 2EIBOF ¥ Lo VEB IR, FAOELD
EHIMEIL 0. 16% & 0. 3UDNFB BECEH B 0.2mm BA L& 72 o 7=, £72, 0. 15%& 0. 3%DNFB
BECH OEIUCH B R ZITRD b dr o7z, —J7, 0.5%DNFB BED B O fEh o
PIEIX0.376 mm & ®IETIZH 7203, Z< DU ZAHNTKENATETEY, HIo
JEHHET X 2l R EE 2R EETH o7z, ZORENS, 0.15%& 0. 3%DNFB B Tl 2
[EIHDF ¥ LT CHS fHliASATRE & 72 0, 0. 5%DNFB BETlX 2 [BIF ¥ Lo A B I
DL CHSFHIITEE L < 2D & EBEA DN, SHIT, SEHIEOF ¥ L IVaBIRolil
A, 0.15%& 0. 3%DNFB B CTHAT DEIICAH E e AEITRL, EH68 2RADF ¥ LY
BB IIROTAER LR TEITBIE SN »72, £72, 0.3%DNFB T~ 7 2D HAT
(ZAKHLN T & BN OELEIC L EE Z 723 lER o7z, BLEORERNG, 0.15%
& 0.3%DNFB 1L 2 [HlDF ¢ L > PT, 0.5%DNFB X 1 [FIOF ¥ L T CHS #2795
TENEFELWI EARENT, Inagaki and Nagai”id, 0.15%DNFB % 5 [a]F+ L2
¥ LC CHS 3Hflid™ % J7ikZ&#E"8 L C %, Bhol and Schechter” (X, 0.2%DNFB % 2 [A]
F ¥ LY LTCHS #HliZ 35 Z 72 > 72, Z @ Bhol and Schechter ™ 4{k% FV T, Yuan
5 ¥& Ishida B V1% CHS i 238 = 72 > T 5, Tiiting O 7 /L—7 %13, 0. 3%DNFB

Z2llEIZ3mETF v LY LTCCHS fliZ 3 272~ 7, & 51T, Sugawara M7 /L—
10



7B, 0.5%DNFB & 1 BT Lo U5 HIETCHS il 2 B Z7e o7z, T8 b,
CHS BB R & FAW T2 AT HFZRIC N T, 0. 5%DNFB Tk 1 [ D F ¥ L P, 0. 15%
735 0. 3%DNFB TIIEEIDF ¥ L > VT CHS fHli 24T > T\ 5, ZD72®, Fox OfER
X, AT L FJERRVRER LB R DN D, AHFFETIE, HE Yea & THC etz ds 2
RN ETF v Lo Va2 o T Bk a2 Rl U7z, HE Qe c B2 8l L
72L& 25,0.156% & 0. 3%DNFB #f T HATKAMOIEALIC K & 22 21T R btz — 4,
Bk o THC Yeth S 7o Mifas 2 e L7 & 25, 0. 3%DNFB #£1% 0. 15%DNFB #f
ELARTHEBE M OB A Sz, CHS OAEM T, 7T U nFHOKELEE
(ZHEfR T 2 & RN S A ST A T ENA LV DOEARHHBND, LW\ T, ME
DYLHE & NI OTEMHAL A 2 0, 5 PERCIFREER 72 & D JIER A 23 BT HLRR L2 128
LCRIBIRREL 7225 ¥, BLGr-1 FilkA AT 2 &, 2 OF MR L 7= RIAEMA
ERERANCAT D ENTE S0, S5IC, AR TEN OB EZRIE LERICE
WTH, 0.15%& 0.3%DNFB BECTHERAEIIR OGN o7, ZNHDORERNG, i
Gr-1 Huiz ] U7z THC Befald, CHS Rz 3% 5 x THMRIIRGIEL B X b,

HN oz LzfER, 0. 15% & 0. 3%DNFB 1% 2 [ F v L > P, 0. 5%DNFB
X 1EIOF ¥ LU TS fHliZ 32 Z EMBE LWZ EDURS L7z, WIS, Ak
Z HE & THC CYvfa L7z, THC YefaTid, HUGr-1 FURZ M U CHITMHMRICIRE L%
JEMIIE 2 Yeta LT, ZOFER, HE Yt TlE 0. 15% & 0. 3%DNFB #f CH A FARk O EIC
RERFZETBO NI hoTc, —77, THC Yt Tix, 0. 3%DNFB #i% 0. 15%DNFB #f & Lt
AT HIHH ISR L2 RIEMIEOBICH B2REMA R b iz, /- T, H6r-1 frfk

ZAEH L7 THC YetalX, CHS fHfliz 3% 9 2 CHRRMIHIEEE 2 b,

11



Table 2-1. Mouse body weight (g) at the start and end dates of the experiment.

Control 0.15% DNFB 0.3% DNFB 0.5% DNFB
Start date 19.8 £ 0.8 20.1+£0.8 20.1+0.6 18.7+ 1.0
End date 20.1+0.8 20.6 £ 0.6 20.1+0.7 19.8+ 0.8

*k Data are expressed as the means + SD.

12



SS C C C

m T T 1

01 5 12 19 Days

Figure 2-1. Experimental protocol
Notes: BALB/c mice were sensitized (S) with 0.5% 2,4-dinitrofluorobenzene

(DNFB), and were challenged (C) with different DNFB concentrations. The control

mice were sensitized and challenged with vehicles.
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A) o3

e
Y

0

Ear swelling (mm) — Ear swelling (mm} ~ Ear swelling {mm)

Cont. 0.15% 0.3% 0.5%

DNFB

Figure 2-2. Ear swelling 24 h after the DNFB-challenge.

Notes: Ear thickness was measured using a micrometer and ear swelling was
calculated as the difference in ear thickness before and after the challenge. A) Ear
swelling 24 h after the first DNFB-challenge. B) Ear swelling 24 h after the second
DNFB-challenge. C) Ear swelling 24 h after the third DNFB-challenge. Each value
represents the mean + SD. a, b: p<0.01.

14



Figure 2-3. Histopathological images of DNFB-challenged mouse ears.

Notes: Mice were sensitized and challenged as described in Fig. 2-1. Ear tissues
were collected 24 h after the third challenge and fixed with zinc for 24 h.

Paraffin-embedded ear tissue sections were stained with hematoxylin and eosin.
A) Control group. B) 0.15% DNFB group. C) 0.3% DNFB group. D) 0.5% DNFB
group. Scale bars, 500 pm.

15



Figure 2-4. Immunohistochemical stained images of DNFB-challenged mouse ears.

Notes: Paraffin-embedded ear tissue sections were prepared as described in the
figure legend of Figure 2-3. These sections were immunohistochemically (IHC)
stained with an anti-Gr-1 antibody. A) 0.15% DNFB group. B) 0.3% DNFB group.
Scale bars, 200 pm.

16
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BIE RERUKREA Y7 IR OEMEBUEMHIZIR

3.1. BER

EMGEBEOE (CHS) BMEBRRIL, & N TOT LLX—M i § % o7 L 8iyE
Bire L TiRbESHAVWOND, AETIE, Y=baortaxrEr ONFBIZED
CHS BB R % VT, RERUKEA Y 7 TR (SI) EED CHS Bl hH 2 i 78
L7z, EBROMER, DNFBIZ KD HIrOffivid, KREHEHEEE ST HEBEE TR sz,
FRERRIAR OG0 D, RE L O ST BRUZ X 2 B OfEhOfER & Gr-1 BitEiifn o B
Ik~ ORI OMEI R ST, B RIS, KEER Lz~ 2D HIHI
% T Cel24d DB FHEIT P RS NT, UL EORRND, KREKO ST OFRUE, 4F

MREKZ BN BT 5 Cel24 DBAn T RBLEZMET 5 Z LN CHS RS I D EE X LT,

18



3.2. i

MF (AU = X UEERE) 1X, BREMWRGIE L L AL bl TW5, WF 72 E0#E
wENM REEHCIE, 72AEKERE LTREXZ UV ENREEINDZ EnG ST 285
Tl LRHEINTWA Y ZO7=8, MF O ST &N E W L5 MF 123 CHS #]

RN D D & DAL Tlz, = 2 CTARETIE, MF ikt & ik ST 2 AV ReE & ST

O CHS IR Z B L7z,

19



3.3. EBRFE

3.3.1. MEtE FHik
MF & F2PLDL 1%, AV = ZAEERNGEEAL, Y ¥ 7 7K H6 (LLTF, HG) 134

B bRt 2= T 7,

3.3.2. PR3
2, 4-Dinitrofluorobenzene (LT, DNFB) 1%, BIHALF2 LA L7-, Anti—-mouse Ly—6G
(Gr-1) #HUIRIL eBioscience 735, Biotin Mouse Anti-rat IgG2b IZHASBD 2>HHEA L

7

3.3.3. SI &&

ST & &OWEIE, Kudou & D HER FHUE 2 |

3.3.4. w7 A

6 JElRME BALB/c ¥ Y AZ AART AT/ —NDIEA LT, ~ 7 RIZIE, MF &5
F2PLD1 & HA/KIRCRAMEK 2 B HIER S BT, 7ok, ABFEBRIL, JIFEREAERS
B EREE S OKRES 1 13-011), MWIIEERKRFBMEREZES GKRES

15-007) OERZ S THEiE L7,

3.3.5. BEfCEEUE B ESH R

F2PLD1 &t /KIBEEL (R AT 47 arv ba—) (xHay) B, n=3 LRV T 47
ayvhr—) (K¥ay) B, n=6), NF LERM/KBE CREHBEGEE, n=6), F2PLDI
& 0. 1% HG VAR ER (SIEEEE, n = 6) O 4RI TEREToT2, ERAT V2
—/V%& Fig. 3-1A TR d, EEIL, EBROHHLE 1 HEIZELZH - 72HMEIC 0. 5% DNFB

(T by AV =T (4:1) (M) 250 ul /ICEFFL TfTo7z, Fr Loy
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x, FEERS HE L 12 A BICHEOEENNC 20 ul @ 0. 15% DNFB #7E F L7z, EDE
X, ~f 77X —% (V7 NEZvF<vA7nv CIM, IV +3) ZEHALCHELE-, B
NORENE, Fv LY 24 B O BN OELINLT ¥ L o VRO B OERZFEL

FlWTRD 7=,

3.3.6. HHkOBlIE

2EHDOTF ¥ Lo Va0 24 R~ U AH 28 L, THC Zinc Fixative
(HARBD) T 24 BEIEE A B 2R oI/ T 7 ¢ V@A (3 um) 2/ER L7,
MR OYefalx, ~~ XU - =AYy (HE) &b
(immunohistochemical; IHC) Yefa %477z, HE YefaZ 8 2 7e o - B HAMRIE, 10 1%
XL X L OB BREE TrkBIZ L7z, THC Beaid, N 27 XT v AT A
TAAINY — (B2 FAT T ) AT 4 v 7 A) A LTI RoTz, — kUK
& LT anti-mouse Ly—6G (Gr-1) Hufkz vy, “RkHA L LT biotin mouse anti-rat
Ig62b M L1z, F72, ~~v h¥ T U U TROYEGEEZIB I /e o7-, THC Yufa L 7ok
BRI, 40 R L o X L O EME THIEZ L, 210un M oRea Il

Mla a4z, 19/ E 5 EATOME DO 2 Rb =,

3.3.7. HAnFIEBUEAT

~ 7 ADFAFEEH, DNFB T2 HIBOF v Lo U2 B 27k o7 24 REfE#ZICERILL
7z. RNeasy Fibrinous Tissue Mini Kit (Qiagen) ZfM L T, Hifl#k»o6 h—2L
RNA ZREH L7, DNA ~A 27 17 LA K D8R TR BUENT I Filgen (T L,

GeneChip® Mouse Gene ST Array (77 4 A U 7 R) ZEH L TiTbiiz,

3.3.8. ¥EOMHT
FERIE, “EMEESEM TR L7z, #EEHENTICIE, Origin 8.5J (OriginLab) Zf#HH L

T—WRITCBLE I HT 21TV, £ DIRIZ Tukey BRECTHRA MR 7T A NEBZ o7,
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3.4. MR

3.4.1. SI & &
ST 1%, MF(Z 51.2mg/100 g (0.0512%) & FTH Y, F2PLD1 Tl S o 7=,
HG 121, 54.4%D SI WEFEN TV, FDd, v A5 25 HC OFEFEIX0.1% T

fTo2&& LT

3.4.2. Ku & SIEHLOD DNFB (2 L - TaE % Sz B ORI %3 2 il 2h 5
0.5%DNFB CTIE/EL7-~ 7 2 &2 FEB5HE L 12 HHIC0.15%DNFB TF v L oY LT,
QEIBDF ¥ Lo PrB IRl 24 BB OHENOENEZFMH LI 2 A, Ry a L

el U CR TG F 721 SLERF CENOENAAEZICIE - (Fig. 3-1),

3.4.3. REL L STHEBEO HAHAME DML & Gr—1 Byt S Al oD 1= B i) 22 21

DNFB T2 [ HDOF ¥ Lo A B IR o7 24 ReHZICH MR A B I L <, FRkE
EER L, £9, MO I~~~ x>V v - =AYy (HE) CTYA L7-%RICENMM
BOBRER o7, X T AV HOENMMBE T 2 &, AV a U BECITEN MR
DIEN & 2% < ORIEMPRORENBIE SN, 7o, RYa ULk sL, REk
ST BB CHM M OIENIIK T A RS- (Fig. 3-2),

WIZ, FtGr-1 Hilk 2z Fv T HIEMR ISR L 72 RIEMIa D THC Yeta 2177 (Fig.
3-3A), IHC T, HFRIIPEESTZHMIE~N XU ) U TRAINIEETHY, 18
UG F o T BRI IR L2 RIEMIa & B 2 bivd, HMRRICIRIE L7z
Gr-1 B SEMI OFUE, = b r—/LRET 366 £ 40 f#/mm’®, KEFERUHE T 203 £ 50
& /mm®, ST EEHEET 223 = 51 fH/mm* Th o7z, KE & STEEHEE, =2 hr—/Lf

P U CH AR ISR L 7= RIEM I OB B2 A b= (Fig. 3-3B),

3.4.3. CHS =7 A HAMARIC R 5 KGRI X 2 & (s I8 Bl4m i h 5
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REFERUT LD CHS OIHZIRD A T =X L O T 572D, DNA A 71T
LA Zfli U Cls T RBUENT 21T > 72, DNFB C2BIHDOF ¥ L > P2 I -7= 24
e 2 O H ik a2 3B & LT, Ry a Ui e REEBRIEO~ U 22OV T~ Tz, R
VAo~ v A L TREEREFO~ U A TOBIGFFHEILL 0.5 LT Tho7o
B T% Table 3-112, MifilS=H A M A VBIET% Table 3-2 IZZENEIRT,

T OFER, RUERIC X IFRRER 29 5 Cel24 Bl S s Z LRS-,
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3.5, B

AREETIE, KEE7213 ST ORI X W CHS 233l S5 Z & &R LTz, AR EL 2
Bt s, KE & ST OFBRUC & B ko fEN & 27835 Gr-1 Bk i o ik
KTFT25Z 2RI, ZROORERIL, 7 =AT A #5275 DHS [t 2 Wi+ 2 s
E—EH L TW\Wb, Verdrengh 5%, A4 1 2LV DUS el 7 = AT A V& h~
UATHHIEND Z &R LTc, F=ATA UEEIE, %0 v U RRE 166 DA
L Lz 2, howE L LT, Yellayi (37 =27 A i34~k RKu¥-3-= >
T2 VTEFNAT VA I RIZKD DES )G &2 5 2 & A IRRUIR LIz~ AT
R LTz, 8-80mg/kg DT = AT A &G Liz~ D AT, DHS KIS 46-67 % LT,
JREERR PR AN D, V= AT A U ERE LIev U AT, RIEFALICRE L7z RAEA
FaME T L, U > 381> CD4 & CD8 Btk T Mfa S s Lz, =274 » OERIT,
TA s UZEK (BR) EFEER O T ORBICE D LD TH-72*, KEOHIET
%, =27 A TR STIREMEHFER Lc, 1o, RKEZHFR=r, X7ue—1, V
IV o o ONOMOREYILFMEEEHE L TND Y, 4%, ST ORMEE
O RGO FIEIC DV THIRRZAT O LEN D B,

KR & STHEEUZ X2 REREZRIZEBIT 5 A = LITIE, A ML RTED
A DOHIEHNEG L THWD EEZXOND, AETIE, DNA~A 70T LA NG RE
B~ v ATIRYa s~y 2TH LT, BRSBTS Cel24, Xell, Ifng & Cell7
DB TREMMET 2 Z & 2R Lo, ABFE & [FERD FEERRIZISUNT, CCL24 0 mRNA
&2 N EOFRBLNKE L STEBBFHZBW TR SN Z L3RI TN D,

CCL24 (eotoxin-2) I%, CC 7 EHA LVIRICBLTWDYA R UA L DUEDTH 5,
CCL24 13X A V%5 CCR3 E M EAEH L CIFHHERD 7 £ 4 X2 2R 35895 9,
T LAF—MEINZ LD~ U ADRIZ I D A EER D INE, CCL11 (eotoxin) & CCL24
IR o THHI STV DA, COL24 1 EE AR &H 4 iz L T2 %, —J, BALB/c =

JATCTKR)=ha oo X B Ao THERINZCHS IZOWT, 3B3DFEHA
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BB TFIZOWTHEDNHANO N, ZORE, 11 BIn T ORBNSHEGR Sz, Celll
& Cel2d DFEBUIMEGB SN2 o727, LIn LR S, REOHIFETIE, DN ~A 7 1
T LA FEHTICHUN T CHS OFEAIZ X 2 HHRR CD Cel24 BIAFHEINRE NI, 1E-
T, CHSIZH1T 5 CCL24 DEFNL, 7 L AF—Mhg R OET L~ 7 ZAFEER & TR
RN LN LD S IO LER & 5,

TFRERITT LAV — DO RIEIZ W THERMI TH D Y, ABFRIZIENT, KE L
ST Z B L 7=~ 7 A T Gr-1 B RIE IR O B~ DOIRE 3 LT, S THFgEIC
BWT, ST ET=AT7 A4 U BEEIEFA VT I N L5 THERINTZXEEBUE (AHR)
TS 2 &, HEREROIZEAEA D Z L AVRENT Y, FTo, AHR IR
100 mg/kg T?D ST & 30 mg/kg TOF =AT A V' CRIFBOFERNREINTZZ &b, &
T = AT A OHRTHL Z EBRRBRENT., SBIT, ST ET =T A 1% Celll
BAR T OFRBIG 2~ Uiz, fOMETIE, 7=A7 A 3V R¥ 7 —EiEH bz
MElT D2 LIC i o TT LAF WA L2 L2 WE LT ™,

TR B B OIZ & A E1E, KEEAESERY VX7 ERE L TRA ST
WHHEIH2N S, ST &R (FE¥)39. 4 mg~82.9 mg/100g) RE\W\ 2 ERMES LTINS

o AREOHFFEIZENT, KENEA SN TWAD M & REMAES X TV 720 F2PLDI
D 2 SOHIREEZEH Lz, WFI2iE, KEZAESEIEA SN TEY, Kkblk<
O TWDLEEDOVE D TH D, ST DHEEZIB Z /o7& 2 A, MF Tl 51. 2mg/100g
O SI 3@ &4, F2PLDL Tk Snginoiz, KEOMHEICENT, v~V AD—H
R EHERURE 1. 9g/IETH > 72, 16> 7C, 0.97Tmg D ST 28 MF OFERUZ X v 15 HHE

SN D, vV ADSTEREITB L Z 49 ng SI/kg KE/ B LH#HEFESND, TV
T HR O T, ST EIEIX 30~40 mg/H L@ SN T\WD P Zok FToO ST
W& i3 5L, REOMETHE LN~ T ATOSIEIEITE FTI120L DEH
ICEEND ST BITHYET DL L0b, EFICZNLEZZOND, LNLRBL, KE
TIEMF 28 CHS ZHl L7 Z &, KEIC CHS MR 5 Z & &R LTz, £z,

HOMRZOONEDSTHD SIAFEIZCHS Il L TR Y, Cel24Bn 2T 52 &
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WA GINERoTe, ZHHORRIE, STHERBUZ LY ACD 23580 S 2 Argettz s LT

W5B, A%, [KAETO ST OPFEE B R TO ACD MR EEST 2 LERH 5,
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Figure 3-1. Feeding mice with soybean and SI attenuates ear swelling due to

contact allergy.

Notes: BALB/c mice were fed either MF/acidified-water (soy-treated group, n = 6),
F2PLD1/0.1% Soyaflavone HG (soy isoflavone-(SI)-treated group, n = 6), or
F2PLD1/acidified-water (negative control group, n = 3, and positive control group, n
= 6). Mice in each group were sensitized (S) with 0.5% 2,4-dinitrofluorobenzene
(DNFB), and were challenged (C) with 0.15% DNFB. The negative control mice
were sensitized and challenged with vehicles. Ear thickness was measured using a
micrometer and ear swelling was calculated as the difference in ear thickness before
and after the challenge. A) Experimental protocol. B) Ear swelling 24 h after the
second DNFB-challenge. NC, negative control group; PC, positive control group; Soy,
soy-treated group; SI, SI-treated group. Each value represents the mean + SEM.
Data are representative of three independent experiments with similar results. “p <

0.01 vs. the positive control.
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Figure 3-2. Histopathological images of DNFB-challenged mouse ears.

Notes: Mice were sensitized and challenged as described in Fig. 3-1. Ear tissues
were collected 24 h after the second challenge and fixed with zinc for 24 h.
Paraffin-embedded ear tissue sections were stained with hematoxylin and eosin. A)
Negative control. B) Positive control. C) Soy-treated. D) Soy isoflavone-(SI)-treated.
Scale bars, 500 pm.
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Figure 3-3. Feeding mice with soybean and SI inhibits the infiltration of myeloid

immune cells.

Notes: Paraffin-embedded ear tissue sections were prepared as described in the
figure legend of Figure 3-2. These sections were immunohistochemically (IHC)
stained with an anti-Gr-1 antibody. A) IHC-stained ear tissue images. PC, positive
control; Soy, soy-treated; SI, soy isoflavone-(SI)-treated. Gr-1-positive cells were
stained dark-brown and cell nuclei were stained blue with hematoxylin. Scale bars,
200 pm. B) The number of Gr-1-positive cells infiltrating into ear tissues. PC,
positive control group; Soy, soy-treated group; SI, SI-treated group. Each value
represents the mean + SEM of measurements from six mice each. Data are
representative of two independent experiments with similar results. “p < 0.01 vs.

the positive control.
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Table 3-1. Down-regulated genes in the soy-treated mouse compared with the

positive control determined by DNA microarray.

Gene description Gene symbol Ratio
synaptic nuclear envelope 1 Synel 0.36
glutathione S-transferase, alpha 1 (Ya) Fari 0.44
fetuin beta Col23a1 0.45
prolactin family 2, subfamily ¢, member 2 Gstal 0.48
keratin associated protein 22-2 Fetub 0.48
RIKEN ¢cDNA 1110025L11 gene Pri2c2 0.49
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Table 3-2. Cytokine genes downregulated in the soy-treated mouse compared with

the positive control as determined by DNA microarray analysis.

Cytokine Gene symbol Ratio
Chemokine (C-C motif) ligand 24 Ccl24 0.59
Chemokine (C motif) ligand 1 Xcl1 0.68
Interferon-y Ifthg 0.70
Chemokine (C-C motif) ligand 17 Cecll7 0.71
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WAE YruRY 7= —)ViENEYOEMIBBUENT Zh R

4.1. R

~ 7 A& MW CHS B EBRAZMEH LT, Yo uR) 7= /) —/LiRHEY
(pomegranate polyphenol concentration; PPC) f&Ht0> CHS il %h R & #F4¢ L 7=, DNFB
2L B ESORENIE, 0.01%PPC & 0. 2%PPC FEEUE CHIMHI X7z, FAAREEARA )
5, HIrHEROEITE S A, R U7 Gr-1 BB OBAME T Lz, &is 58
AT OFER, BRI B T Ceels & Cxel2 DEIGFRRBNRY a UEEE T
0. 2%PPC i~ v A Tl S iz, HLEDORRNG, PPC OEEIC LY, FHhEKA2ENE

T 5 Cxcl3 & Cxcl2 8BNS NS Z Enb, CHS Al S b &z BT,
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4.2, #5

3|

JeD~ 7 A% Vo CHS B SEBR% 2 -T2 AFZEI2 380 T, 0. 2%PPC B HUHE T CHS 411
FEN AR S 4T, FAA T~ 7 A2 PPC ik A B B ES 5 &, — H EHEKEIT
4~5g/ILT8H %, 1E-> T, 0.2%PPCEEUFDO~ T ATIT 1 HIZ 5~6mg DAY 7 =/ —
ANHEE SN, BEZ 280 mg/kg KE/ADOKRY 7= /) — L ABIR L EHEE SR D,

—JF, oY a—ADRY 7z ) —LOERIT0.2%~1.0%THDZ LMD, Ty
T (200mL) OF 7 Y2 —RA20H0.4~2.0e DAY T = ) —ABEENDHZ LI
25, LEDZ E0nn, 0.2%PPC RO~ 7 ANER LI L HEINDIRY 7= /) —
NEITEFEORL LTIV ERB I LD,

Z ZCARETIE, 0.01%PPC & 0. 2%PPC #EHUHE T CHS MR 2 WFJE L7, & 51T, PPC
O CHS Hifill A 1 = X L EBA &0 572012, BEIrHERICBIT 2 Bis T3 BUZ OV TR

L7,
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4.3. EBHH:

4.3.1. ME
HIRDOY 7 0y o — 2 3(EEMEmN G, 7a~ N9 7 4 —2HNWTRY 7= /) —)L
EHE (PPC) 2157, BB TFLEZHEEYEL L TR 72 ) — VB2 75 -

TFToAETHELIZEZA, PPCICEENTWARY 7=/ — /&L 59.5%TH -7z,

4.3.2. YDA

6 I HnIE BALB/c v 7 A% HARTZ AT L — BN LTz, =7 AZ1%, F2PLD1 (4
U HOVEERE) LERMEK A H RS E T, ks, AEMWERIT, JIREREAEA
FEMEREZAS GKRE S 1 13-011), KWIRERKFBMFEREES KRES

14-019) DA EETHEiE L 7=,

4.3.3. PlREUEE T LB FEBR R

FRPEARIEE (A TT 47 av ba— (RATAY), n=3 ERVT 47 ar ba—
o (RY=ar), n=6), 0.01%PPCHEEHEE (n = 6), 0.2%PPCEHHE (n = 6) D4 HEIZ
DT CEREIT T, FRAS V2 — V% Fig. 4-1 1R, BIEE, FEHRO BB L 1
H BIZEA B> 72 MERIZ 0. 5% DNFB (& b o AV —70l (4: 1) (M) % 50 pl/
PEaf F LT To 7. Ty Lordid, ER6 HE & 12 A BIZHE HE OIS 20 uL 0 0. 15%
DNFB % F L7z, BRADOERIZ, ~Af7uAr—% (Y7 "N yTF~A7na CM, IV
ha) ZEHALCUELZ, BAOEL, Fv Loy 24 BB O BN OELNL T

¥ L VHIO B OERE 72 LIV TRD T,

4.3.4. B oiaiesis s
QEEDOF ¥ L VEBI o1 24 BEf% I~ 7 A HA A8 L, THC Zinc Fixative

(AABD) T 24 FHEEZ B 2277251287 7 0 Al 3 um) Z24ERL L 7=,
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MO oY, ~~ hxv Vv o4y (HB) &by
(immunohistochemical; THC) YefaZ{T-o7z, HE Yo L7- B/, 10 f5ktL
REAEH LTRSS CRABIE L, THO Y lX, XU FFXT VAT A T4 A
ANV — (B « XAT T ) AT 47 A) ZEHLTYTo7z, —kiikE LT
anti-mouse Ly—6G (Gr—-1) (eBiscience) & >, —Ik$ifA& LT biotinmouse anti-rat
IgG2b (HARBD) ZfEH L7z, £72, ~~v FX TV U TEORGBEZIB I o7, THC YL
B U7 B R 1E, 40 5t L o XA U O FBMET TRIZE L, 210um UFH O

et SN 28 2 7o, M OREL, 19RICoE 5 EFMT -7,

4.3.7. Bin-FRBENTITIE

~ 7 ADHMFEHT, DNFB T2[EIBDOF v Lo Va7 o7 24 REFZICERE L
7zo RNeasy Fibrinous Tissue Mini Kit (Qiagen) %M L T, Hiflik»o h—2/L
RNA ZH58 L7z, DNA A 7 17 LA K D8 aFHBUFHTII Filgen IZE L,

GeneChip® Mouse Gene ST Array (77 4 A U 7 R) ZfEH L TiThbile,

4.3.8. WRHOHTHIE

FERIX, “EMEESEM TR Uiz, #EHENTICIE, Origin 8.5) (OriginLab) Zf#HH L

T—RITTEE ST ZITV, ZDH%IZ Tukey ME TR A MR 7T A MBI o7z,
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4. 4. WFFERER

4.4.1. PPC U & 2 B DE IR 5 il 2h R

DNFB TFE SN 5 HENMOENICKT 5 PPC BIROIHIIR LG L7z, 0.5%DNFB
TEAELT=~ T 2%, £ b5 H L 12 HIZ0.15%DNFB CF v L > YLz, 2BEHOF v L
YV RR IR0l 24 K O B iU, ARY U 8E (0.2060. 007 mm) & bR LC
0. 01%PPC (0.153%0. 011 mm) & 0. 2%PPC f8H#E (0. 1362 0. 005 mm) CTAHEIZME Sh
72 (p < 0.01, Fig.4-1), JT78bb, Ryar gLt L <, FhofEnid 0. 01%PPC 1

FET 25. 7%, 0. 2%PPC HEEUET 34, 0% S5 = L VR ST,

4.4.1. PPCHEHUZ K 5 Bk D L & Gr—1 Bhyth S M e oD i B 4 il 200 SR

DNFB T2 [EIHDOF v L P 2B IRz 24 Btk ic B skl 2 8RB L <, B/
MR E B o7z, £, BRALEEMMOBEEB o7, %
Ha FEOEMERE L kT2 L, RO a UBEETITHMEREONEN & % < D RIEMIAD
REPBEE SN, £, RYa UL BT 5L, 0.01%PPC & 0. 2%PPC #HIRAETH
IAEEOEIIAR TR A o7z (Fig. 4-2),

WIZ, B Gr—1 HifkZ AV T EIHHIR IR L 72 REM I THC Yett 21T -7 (Fig.
4-34), THC BT, FEICYEE STH I~~~ hX U o TRESNTETH Y, 18
EUTYeE o TR BT IR L 7 RIEMIL & B 2 41D, Figure 4-3BIZ, IHC
Yufa iz Gr-1 BEPESOE MRS A /R Ui, B MMRRICIRIME L7 OEMa o BiE, R
2 U REC 346 25 flifd/mm?, 0. 01%PPC % C 253221 Hif@/mm®, 0. 2%PPC BT 22126
i /mm* Cdb o7z, AP REL el LC 0. 01%PPC #£ & 0. 2%PPC #£Clx, HAHMRRIC

LU RIER OB AEIIKE T LTWE (p < 0.01),

4. 4.2. PPCHEILD H Ak COBIE 3BT D20 %

PPC fE U3 1T 5 CHS $HIE D A H = X A& ST A7, BT o
36



B RBRNT 2B Z/2olz, 2IEIEOF ¥ Lo Y E2BIRolz 24 REZICR Y = U
& 0. 2%PPC B~ 7 A HEN I LT, DNA~A 7 17 LA ZHH L CE MRk O
G RBURT 2B 22572, BN 0.5 LT Th - 72l fs % Table 4-1 127K L,
M SNV A MU A VBIEF% Table 4-2 1R LTz, BIGTFIEBURT OFEH, PPC 2
BUC XV IFHERE BB T D57 EH A L ThD Cxel3 L Cxel2DBIR TR SND Z &

DR STz,
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4.5, EE

AREETIE, 0.01%PPC #EHUHE T CHS 284l St Z L Z7R L7z, 0. 01%PPC LD E
WML 7meR) 7=/ —L&F, B b Cay 1RO r/nda—ACEFENDEIC
Y45, 61T, PPCEBUIHIMMHMRDIEN & iF TR~ 7 v 7 77—V 8D Gr-1
BorE S REAR D D IRHE 2T S H 7,

PPC B HUZ X % CHS MR D A B = X KITIX, A " IA L RTED A OHIFHHR
BELTWSEEEZBND, AETIE, DNA~A 7 a7 LA fFT D 0. 2%PPC EHi~ v
AFAR Y ar~<y R LG LT, BRI THFERZEIE T2 Cxeld & Cxel2 D
B FRIAMETTHZ &R LIz, UTZ A L PCR ZH L7ZHFFRICB VT, Cxeld
& Cxel2 DFEAGTHNAR Y a L Ll LT 0.01%E 0. 2%PPC HERHEE CHEICIK T LTz
(BB D, RERT—H) . XCHrEDA LV H R 2/3 (CXCL2/3) 1X, CXC A EHA
VICRTDTENALTHY, CXCTENA M2 (CXCR2) EHHEAEAZ L i
ROWEZFHET D ™,

AP ER D RIEFIOLA~ORIENL, CHS OIIEDHIICEIE L ShThd 7, i,
CXCL1, CXCL2, CXCL3 72 EDHFHEKEZEE 2701 »2HHHd 5 Z &%, CHS o
HllZ>7273 %, Biedermann %1%, TNCB #3E CHS ZfftT3 2 Z & TAFHEROD RIEFHHL~
DIZEIE INF-a & CXCL2 IZ K D HEFEER T D Z L 2T A LT, T7ebb, 4FHERD%
JEHAL~DRHIE, P CXCL2 Hilk & VD Z & T 60%Lh B2 2 &, BRI K &
~ 7 AT 80%LA BEA L=, £ 7=, FITC 12 L % B oS, HT CXCL1 HLiK & Hi CXCL2
PUAZ WD Z &, Bk~ U A THHI S D Z L nEShTngd ¥, —7,
CXCL1, CXCL2, CXCL3 D L& 7 H#—Tdh D CXCR2 ZRKTH /) v 7TV A~ AT, &
JE DO HFEROIZE N IHI S iz 0, S5I, EP3 X, 4L T uAX T Y
YEDOLETE—DOEDTHD, EP3FFRAT X T=A M, Cxell & Cxel2 Dig
(LT HBLAZMHT 5 2 & TCHS Z2Mild 5 Z L3RS TG W,

KEOHFIZIZIBWNT, PPC I~ 7 & Tl Gr-1 BEPERIEMIL O B R ~Di2H 4
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KFESELZ xRz, £, BinFREMNT LI PERZEIE T % CXCL2/3 D'
FRBAIHEIT S Z & AR Lz, - T, PPCHERUC L Y BA#ARE T CXCL2/3 DFEH
NS D Z D, CHS BIflESn2bDEEZX b, EHIT, E hTay /1
HooHFr7aya—AE&ENDRY 7= /) —/LETCHS iR/ ENT, Tk, K

DN S, BAEFIZY 7 0V a—X &2 AV Z LIZ R0 7 UL X — Pl f§

=
ROFER & TRIRPEIFRF S D,
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Figure 4-1. Feeding mice with 0.01% and 0.2% PPC attenuates ear swelling due to

contact allergy.

Notes: The mice were divided into four groups, which were fed either 0.2% PPC
(0.2% PPC-treated group, n = 6), 0.01%PPC (0.2% PPC-treated group, n = 6) or
acidified-water (negative control group, n = 3, and positive control group, n = 6).
Mice in each group were sensitized (S) with 0.5% 2,4-dinitrofluorobenzene (DNFB),
and were challenged (C) with 0.15% DNFB. The negative control mice were
sensitized and challenged with vehicles. Ear thickness was measured using a
micrometer and ear swelling was calculated as the difference in ear thickness before
and after the challenge. A) Experimental protocol. B) Ear swelling 24 h after the
second DNFB-challenge. NC, negative control group; PC, positive control group;
0.01% PPC, 0.01% PPC-treated group; 0.2% PPC, 0.2% PPC-treated group. Each
value represents the mean + SEM. Data are representative of three independent

experiments with similar results. “p < 0.01 vs. the positive control.
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Figure 4-2. Histopathological images of DNFB-challenged mouse ears.

Notes: Mice were sensitized and challenged as described in Fig. 1. Ear tissues
were collected 24 h after the second challenge and fixed with zinc for 24 h.
Paraffin-embedded ear tissue sections were stained with hematoxylin and eosin. A)
Negative control. B) Positive control. C) 0.01% PPC-treated. D) 0.2% PPC-treated.
Scale bars, 500 um.
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Figure 4-3. Feeding mice with 0.01% and 0.2% PPC inhibits the infiltration of

myeloid immune cells.

Notes: Paraffin-embedded ear tissue sections were prepared as described in the
figure legend of Fig. 2. These sections were immunohistochemically (IHC) stained
with an anti-Gr-1 antibody. A) IHC-stained ear tissue images. PC, positive control;
0.01% PPC, 0.01% PPC-treated; 0.2% PPC, 0.2% PPC-treated. Gr-1-positive cells
were stained dark-brown and cell nuclei were stained blue with hematoxylin. Scale
bars, 200 um. B) The number of Gr-1-positive cells infiltrating into ear tissues. PC,
positive control group; 0.01% PPC, 0.01% PPC-treated group; 0.2% PPC, 0.2%
PPC-treated group. Each value represents the mean £+ SEM of measurements from
six mice each. Data are representative of two independent experiments with similar

results. “p < 0.01 vs. the positive control.
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Table 4-1. Genes downregulated in the 0.2% PPC-treated mouse compared with the

positive control as determined by DNA microarray analysis.

Gene symbol Ratio
Chemokine (C-X-C motif) ligand 3 Cxcl3 0.37
Keratin 1 Krtl 0.42
Synaptic nuclear envelope 1 Synel 0.46
Filaggrin Flg 0.48
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Table 4-2. Cytokine genes downregulated in the 0.2% PPC-treated mouse compared

with the positive control as determined by DNA microarray analysis.

Cytokine Gene symbol Ratio
Chemokine (C-X-C motif) ligand 3 Cxcl3 0.37
Chemokine (C-X-C motif) ligand 2 Cxcl2 0.57
Interleukin 1 family, member 5 (delta) 11115 0.58
Chemokine (C-C motif) ligand 3 Ccl3 0.67
Interferon gamma Ifng 0.70
Interleukin 1 beta 111b 0.71
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