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B2F T UM SR OBERFERNICIHIT S T M &
YA RIA O T
2—1 FEBRFIE
2—1—1 ER#W
2—1—2 HEMEFROHY
2—1—3 4$iCD4 KU CD8 £/ 7 vt —AHiko#E
2—1—4 RT-PCR#%
2—1—5 ~<hFUUr-zFVriéE (H-E Pfa) N
CD4" } U8 CD8* i > oy kit (b - Yo 2,
2—1—6 HUIFN-v¥E /7 vl —Afikoks
2—2 R &
2—2—-1 HABERORRZEL
2—2—2 BIrBoi BT ON SRk L o T
2—2—3 ¥iCD4 KU CD8 hifh# 584 31F 2 B IERD
R 25k
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YA M A DT
3—1 FEBRKHE

10

17

20
20



3—1—1 XREW

3—1—2 HfbkERoFHY

3—1—3 RT-PCRIk
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HOFE T VAKX B E A OBEFRYICHIT D
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6—1 FEBRKEEL
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FB1E ¥ S

ERBEERIEMICENE (~NT70) LV BRSNDRY HY Shi g
FRBTH DD, 20 R HEDTERICE 2 BRILIER M TH 5, B
%&E%mﬂﬁﬁﬁﬁ&gﬁkﬁﬁh5#7vw¥~@%ﬁtgd<%@k\
T VAR RS RER & OB ENTEZ LIS 2 L BB, BiFICBNT
X ACFRHEDFEOBER N LR R & 2 EHM R ERIC & A iRes
PET D, BEICBOTIE, LEMERATTL L LTI U F oy 2 &
MRS BB oA B RO M L v T Ma~FUREER S, RBRIEASRR ST
5,

RGBS (VELBEUE) ITMIMEREE RS & Y FURERIEE 12 B
L ED D3> TRE L TL 2 BMEISORBTTH Y . HEMMERBERIS. VL
7V CELBBSUS R OB RAMERERKISD 3 D ¥ 4 FHREIET D L &h
TN%, THb 3D BERBHR ISR 2« OIS 2 k72 > TH Y,
B DR ORECRHEBLE TOMMOENEIZ LY RAT bR TWS, ZoHh
T T VR PR G E, BB EAIS CB Y 2 BERB KIS0 1
DTHY ., BIE, b MEMBEFADOETF N L LT, F7= M0t s
DFTETVE LT, EXv TR, BAEY M RAWITAR S TWS,

T FFEMFOESIMERD, HRY A ML VDI a—=0 ik
DONTREIN, TOEMENBEDPH LM Eh>o5H D, A ML i,
fx OMIAN D AW SN B EBENZ b OBRTFONTF KT, Hilko X > 2
FRMZ L2V ODORKRTH L, £ L TEKNTRE, K5, &g
BIG- L. £0Z <13, EHENS DO IR RIS R B 4 (KB i
BV TERERZHIZHS TS,

—J5. CD4 BT E Z DY A "I A > F a7 4 —niz kY Thl, Th2 +



Ty MIGET VI Man~y RCE VB SREY ., ~OEHHRS
BTE MZBWTHEMSh, RREH2 b0DEL DREZELNRIDEZ
ZH IR ERALTND, Zhbszo® Th 7+ v MIBEWICA v~
F—Z7xznr-y (IFN-y) A v F—m4 % AL)-10 ZEEBZTRETHKH L
THIH LV, SRRISEDRMER > TS, 20 Thl, Th2 HERGED T
Y ADREI " b DEOGERBTIL, TOREOEABESL LTEH25Z
EMNTE D,

BRRHEIRIC BT O R RE (T VX — i %) ok
DINLDYA MAA MRS T OBE, RIS A B =X 5 OREHTH
SPAEBIRDATND? ™Y, 209 b, w7 AEANZT LAX — b
BRRICBET 20 EME D 135S 5D, TOHT, 7 LA —pH
KRR DIGREIZBT 594 B4 > O mRNA REKROFOBES % f5hE b
LIZ AN = X LT, 7 VAR — R SR ORISOHD 1 5L LTHED
THELEFHEKE TR ST VX — e S R USR8 5 (K
) RETY CRENTOMTTHY . L b EEFBRYICI T 2Tt b
o TS, LMo TT LAX MR OEERRISDOEHTH SRS
&V AL ORI ONWT, £z, 7 LIVX — R 5 0D KRR SR
FFIZoWTIE, RBEL ORMASCKREDOHHNES LTS,

Z I TEEMCFYEIC L 2B T LVX —DORIERERE ORIz 18T T,
VY RT VAR AR G R OB ERISRANCB T DA v A o Tr T
VRN L. TORBEPFLMITEE EBIT, A MU 2R L
LEMEI & D RIEMEEICXT 23R & LCOFRECOWTRATZ 2 &
ZAML L, RITTRT 5 2OERE EHE L=,

B 1S, RENLRBIEMEMEC LV FERINDI YT ATO, ERMT LLX
—PEREAR S R O OGS RATICE T S T MO S &, RISRATCRERT 394



RAA S DEENE — NN T DR 51T o T2, B 210, T LAX P
FB R DA T (elicitation phase) & FIEEIZEIEFEY (induction
phase) TOREHT % HAE DREAEVEWE % I\ CHOBARMT L7, 55310, BIEMED
HERBENEDE L YA S I A UPEARS — T X0 BT LT, B4,
KRBT LV —VEHEb R R R IR 1B 53 5 — BRI R L2 E D 5 b A BE
PED BRI E N phenol RILAWDBEAEMEIZ SV TH A R 714 mRNA ¥#H %
FERRICHRAT L 7o 55 5 1TIRIR & 722 2 EHIREAI S A S\ I B2 B S Heh L, A
RHCIFRB RO N IBR Sh 5 2 Lic k0 RAET 38T L —Phifibfg f§
RIZDOWT, T UAX R % & B LN S, FEEICRISRFTcoH
A MIA FBRE — NN TRT 2R,



H2E TUNX—MEMBEEROEEHERMICI T 5 T MK L
YA FIA 22T

T VX R AR, Bx OLEME, £BRECEVFRINDE
RTHY'? | £ PRUBPICREOTH EERER CHIEEREBTHY . £
S DIEFWEICOVTE OB FIELRFTT 2 720 EBREMW & A\ 7= L2 2R,
MBRINTND, AIEDFHREIZEI L Tix Asherson 512 4L L, <7 AT
DEBRETMZBNTEL DT R R ENTNS, TFE, ZFOMIHFIZON
T ALV EOBBIEENEED 7 SF ) 4 b, TNy AR
MOEEIND YA PIAUDB, FERRICEETHD LOBRERZ ST
5% %7, L, TROOMEDE IXT VX — Ml R 5 RS &
R VS EHNTOMTE R P LERoTNDS, + 2 TAFETIE, 2.4-
dinitrofluorobenzene(DNFB; FLMIME T KA S AN I LV FHR IS, v
ATORBRNT VX — Vet Rk O BEFRY OIS RATCR T 5 T Ml
DRG-L | BEIND A S IA U DFEANRT —ZONTHRIT L, 7 OR%
LM LT,

2—1 EBFIkE

2—1—1 ER#HW

Ur%Z % BALB/c % SPF ~ 7 2 (BALB/cAnNCrj) O#ff, 7 W% BAF v
R UN—RAREL VAL, ERICHW, 2B, ZBRHM P ORE
FEE LT, IREZX22+£2C, BEIZ55+1 0%, BEFEAE (CE-2, AA
7 LTHRA&E) ROBEK (hBEREHEAEA, HERAEEZEH) %A
HIZERS® 7,

2—1—2 EMEEROFHE



Fig.2-1 I3~V 2D DNFB (2L 57 LA XMl A 0 FHiE L 7D
fliEIZDVWTI/RY, Day0 (2 DNFB OREFHE (FEHEX%%BA) %, Dayb
CHURIC L 2 BEFERE (MEMHRA) 25 L7, DNFB OREIERER RS
RICDOWTIE, BAFFEREL 05%E L 10011 23 MIc 4 L, BEARE
EZ02%E L 20l #EMNEA~RA Lz, £7-, RxOWEME, 7 v A
U7 (4:1) & LT, BEFBRE 24 K148 B O@ H A OJE X % dial tickness
gauge (Peacock tH8) & fIWCTHIE L, ZEFREAT (0 ) & 0% BEAEIE
(ear swelling) & L, Thz FHHEES.D.(10°em) THAR LTz, EREMWITHE
AR (0 Brf) | AEFRE 24 K048 B % TR 4 5 L3>3 15 PC{f
Lizo 7228, 2 TOMFHLIEIL, 2 HMOZEE THRIE (T—test) 125V EhEL

Day O Day 5 Day 6 Day 7
N N N
Sensitization Elicitation
0.5% DNFB 0.2% DNFB
100 wl 20 wl
A A A
Oh 24h 48 h

Fig. 2-1 Experimental System.
A;Measurement of ear swelling



2—1—3 HCD4 XRUHLCDS £/ 7 v — itk

L CD4 (clone GK 1.5) | #i CD8 (clone YTS 169.4) Rt v hE /7 1
Tk (IgQ) %, HEFER 3 HRTL Y 3 BRTEE:L <. 0.2mg/1day ##k
NG LTz, E72, RBBHCIT rat-IgG 2 ARES Li-, 8. ZREMWITH
CD4 HUALELRE, Hi CD8 FUikLBERE K OKHIRRE & %124 25 L% 1 BEE LT=,
2—1—4 RT—PCR¥E

Reverse transcriptase - polymerase chain reaction (RT-PCR)¥:1% Fig. 2 -2
DRI LRV THD, FEFIHEAT (0 FFRH) .24 KON 48 BERIE DA B/ %R
L. 4M guanidine thiocyanate buffer % 1.0ml il . Tk % RE D F 4 X4,
HIEIZUEV total RNA ZHiH L, T RNA2 g g & LT, M-MLV-
revers transcriptase (Gibco BRL)% iV T ¢cDNA # &% L7, PCR i, 94°C
153, 60°C 243, 72°C 3 3D TF T, 25cycle #E 21772 - 7=, PCR IZ{# i
L7z B -actin,IL-2,IFN- y \IL-4,IL-5,IL-6.1L-10.IL-1 8 , TNF- a JIL-12(p35
KON p40)D% 7 F 4 <= —i%. Clontec & DY 0% AV - (Fig.2-3), Bbhi-
PCR PE¥)iZ, etidium bromide %/l 2. 7= 1.5% agarose gel I~ CEK KB 21T\,
MBS D Fefed L, 728, FEREMWIE, B S AHERIER LT
15 Lo 5 HARREIERT (0 BFf) | ARAEFHR 24 KUt 48 BEfI14 L FRREA9IC 5 JT
TOHAL, BEBEHLCTHEEAED > b, EEBOHEERICH L,



RNA isolation from Skins

Ear were placed in 1.0 ml 4M guanidium isothiocyanate buffer

i

Homogenized

l

Phenol/Chloroform extraction
l

Isopropanol precipitation
I

EtOH precipitation
)

Total RNA

cDNA synthesize

cDNA was synthesized from RNA pellet resolved in DEPC water by a 1 hr
incubation at 43°C with AMV reverse transcriptase and poly-dT priming,
and used for PCR amplification

PCR amplification

Use 2 wlcDNA for PCR

l
The PCR mixturecontained 10mM Tris-HCI(pH9.0),50mM KCl,2.5mM MgCl 2
2ZmM dNTP, 1 uM 5" and 3" end primers, 2.5 u Taq polymerase to a final
volume to 25 ul

i

PCR was performed in a DNA thermal cycler for 25cycles : Tmin
denaturation at 94°C, 2min anealing at 60 °C, and 3min extention at 72°C

!
An aliquot of PCR product was electrophoresed on 1.5% agarose gels
and visualized by ethidium bromide staining

Fig. 2 - 2 RT-PCR Method.



PRODUCT SEQUENCE SIZE(bp)

B-actin  S'primer 5-TGG AAT CCT GTG GCA TCC ATG AAA C-3’ 349
Iprimer 5'-TAA AAC GCA GCT CAG TAA CAG TCC G-3’

IL-18 S'primer 5-TCA TGG GAT GAT GAT GAT AAC CTG CT-3’ 502
3'primer 5-CCC ATA CTT TAG GAA GAC ACG GAT T-3’

IL-2 S'primer 5'-ATG TAC AGC ATG CAG CTC GCA TC-3’ 502
J'primer 5-GGC TTG TTG AGA TGA TGC TTT GAC A-3’

IL-4 Sprimer 5-ATG GGT CTC AAC CCC CAG CTA GT-3’ 399
3'primer 5'- GCT CTT TAG GCT TTC CAG GAA GTC-3’

| e S'primer 5-ATG AGA AGG ATG CTT CTG CAC TGG A-3’ 424
3'primer 5-GTC ACC ATG GAG CAG CTC AGC C-3’

IL-6 S'primer 5-ATG AAG TTC CTC TCT GCA AGA GAC T-3’ 638
3'primer 5-CAC TAG GTT TGC CGA GTA GAT CTC-3’

IL-10 Sprimer 5-ACC TGG TAG AAG TGA TGC CCC AGG CA-3’ 237
3'primer 5-CTA TGC AGT TGA TGA AGA TGT CAA A-3’

IL-12 S'primer 5-GCA AGA GAC ACA GTC CTG GG-3’ 618
(p35) 3'primer 5-CTG CAT CAG CTC ATC GAT GG-3’

IL-12 S'primer 5-CAG AAG CTA ACC ATC TCC TGG TTT G-3’ 396
(p40) 3'primer 5-TCC GGA GTA ATT TGG TGC TTC ACA C-3’

IFN-y 5primer 5-TGA ACG CTA CAC ACT GCA TCT TGG-3’ 460

3’primer 5-CGA CTC CTT TTC CGC TTC CTG AG-3’

CD4 5primer 5-TGT GCC GAG CCA TCT CTC TTA GG-3’ 615
3'primer 5-GCA CTG AGA GTG TCA TGC CGA AC-3’

CD8 5primer 5-ATG CAG CCA TGG CTC TGG CTG G-3’ 513
3'primer 5-GCA TGT CAG GCC CTT CTG GGT C-3’

TNF a 5primer 5-GGC AGG TCT ACT TTG GAG TCA TTG C-3’ 310
3'primer 5'-ACA TTC GAG GCT CCA GTG AAT TCG G-3’

Fig.2-3 PCR PRIMERS SEQUENCES.



2—1-5 WEHMFHREONT, CDLTT MK 10 CD8™T AR D 5 KH
A lee 2]

¥ U ADEIIBE AEEIERT (0 BER) R ON, AT IR L
optium cutting temperature compound TAM L, 7 U4 A ¥ v MZT5um
DEAGII T 2R LTz, £ D%, W > T H-E R 0N, BRI L
L CD4 &/ 7 v F— L 4ifk (clone 012AP) . i CD8 & / 7 1 F—/L4ifk (clone
169AP) Z&{H~xRIGEH, A ML T RTEYY — 4Pk (LSAB ¥ v k.
DAKO #1:30) 12 &V Bl % #ei8 L7-, 223, EBREMWIL RT-PCR Ei2 L 5
FRIT TR LB L R—TH Y, OB, AEMTEERICH L,
1—=1—-6 HIFN-y T v NE) 7 nF—Aiko#s

PLIFN-v 7 v bE/ 7 v 5 —A4ifk (clone R4-6A2) %, DNFB iz k%%
ECRBFE 2 WA R OB 6 FFMHI1£1C 1mg/0.2m] B ARMIR S L=, £7-. &t
MBEIZIT rat-IgG 2 MRS L, 228, EREMWIIH IFN- v FLAQEREE KR O
SRR E BICHA5CE 1/EE LT,



2—2 R M
2—2—1 HAMEIROREAZLL

0.5%DNFB %~ 7 2B i IR AEF# L, 5 A HiC 0.2%DNFB % 4
BICHEFFEZITV, REEICHEMERZRE Lz (Fig.2-4) . ZOREE,
B IERRITAE 24 REMIIC e — 27 L7220 | 48 BERIZIC T H kS L T -,
2—2—2 BIIOREBRARLE DN So s LR L S RO RRAT

E 12 X 2B AR S (Fig. 2-4) <%, DNFB &F%ERIC

BRI L 7= B O MBI T, FEEEDRD 072, BEFER 24 BRIZICBNT
I AEOREE, REOIEE, REOMBMMZENELETHY . ERIZBNT
BB PR BBD LD, U Bkl e L-ARAREENEECH
D7z, BEFHIE 48 BRI\ TiE, RIZITHER L, ERICB W TIXY 88k
EERE Lo MEMRIR MRS EEHR 24 BRI% LY LHEL 2-7-, ¥ CD4
yuk (Fig.2-5) RUWL CD8 #ifk (Fig.2-6) % iV 7= Safs MRk L 2Rt %47
Ro7ofER, DNFB (Z & 2 HRFREANICERR L= B % Tit, CD4
fd, CD8"HERIZIZ L A ERBD bR M o7, BEFER 24 BEIHICBV T
HE LR HPEIz CDA'T MR b, W& = 5 TIRIFBNIC b TEE
LTHY, CD8'T MIfIE S LG I BB bz, HRFHR 48 Bk
(CENTIL, CDA'T M3 & BIZHEIZEY b, CD8™T MIFIXEL R LRg s
HHRBIZRBD bz (E7o, FHFEBIZIB TRIEIRC BRI S 25 B S
b bhi) ,

10
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2—2—3 $H1CD4 RO CD8 ik 5-REIC BT 2 BEATER ORI ZAL
it CD4 R UL CD8 HifkZ 5 U= k5 5. B ERAITBEHIC LT HANEIR
2fnd & (Fig.2-7) &

O ot

(-fl 5 1 Control

=

8 20+ I . Anti-CD4 Ab - treated
=

E‘ ] Anti-CD8 Ab - treated
o

T 15 ¥ ¥ % I

=,

X 101

(@)

=

o) B

S 5

w

N = S i

0 24 48
Hours after challenge

Fig. 2 - 7 Effect of antibody (Ab) treatment on allergic
contact dermatitis .

The statistically significant ear swellings were noted

in anti-CD4 antibody or anti-CD8 antibody treated mice
as compared with control.

* : P<0.1

* % : P<0.05

* % % : P<0.001
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2—2—4 HIMHIIBITDEH A FHI4 2 mRNA OFRHE

BEFHFEER (0 R TIEWTHhb Y4 M4 > mRNA OFRBIZED bh
ielole, FEFEFE 24 RO BENIERE 5 SIERISFFTICEVW T, IFN-
v\ IL-6, IL-18 ® mRNA OFREARED bi/-, HRFEK 48 BEH O KGR
i, 24 BFERICERD b7z IFN-y |, IL-6 ROV IL-1 82, IL-2, IL-4
KON TNF- o ® mRNA OFEBEBBD Sz (Fig.2-8) ., /-, HEFHER 24

KON 48 B %1238\ T IL-12p35 @ mRNA OFH 132 Lz (Fig.2-9) o

M1234567839

Ohr.

- L) O
00
20w
YV Y

24 hr.

D0
2o

48hr.

Fig. 2 - 8 Cytokine mRNA expression in the ear after elicitation.

M, Marker; Lanel, 8-actin; 2, IL-2; 3, IFN-v ;
4, |L-4;5, IL-5; 6, IL-6; 7, IL-10; 8, IL-1 8 ;
9, TNF-a



Fig. 2- 9 IL-12 mBNA expression in the ear after elicitation.

Lanes 1,4,7 : Bactin
Lanes 2,5,8 : IL-12 p35
Lanes 3,6,9 : IL-12 p40

2—2—5 PUIFN-y HUARERICBIT 2 B IEE ORI AL,
PUIFN- y JUAE 51T, SHRRRE & b LU CHAIERRSBEE I HH S vz
(Fig.2-10) .

20+
184 —®— (Control
16 )
—O— Anti-IFN-7 Ab-treated

Ear swelling (X 10 -3 cm,Mean=+SD)

0 I I 1 I I I | 1
O 6 12 18 24 30 36 42 48
Hours after challenge

Fig. 2 - 10 Effect of antibody(Ab) treatment on allergic
contact dermatitis.

The statistically significant ear swellings were noted
in anti IFN- 7 antibody treated mice as compared with
control. *:pP<0.05**:P <0.001

16



2—3 £ &

T LR AR G S X E D 2 D THRI A ST D4 o & SRR &
&RV EFXTOMRNBFCHELR, TPy 2MIADEE, BEXE. T
M DHURGERAEAE 22 ER B0V 5o 5, L., ORISR SEF
(COWTIE, HALRFHHOR SN TOARVOREIRTH S, TEDRESE. &
THEMZOEBRIMEN, FieoV A b IS DI a—=v Fikx ERENT
Voo BRABUSIZEWTY, R TIMITT2 = & BT H o - MR K
ISRBTTORRIIG b A N 71 ORI 55 T DA SR 5 1o,
A S h-ooHh 14718

AT, FHIE, Nakano' " IZ & ) @i S 7=IEMME D 5 &, DNFB
WY U ATOT VA SRR SR O EBRZ T, KISRATCo T Ml
YA DA > DIFERRIZBT DB G >VTRH L, ~TRCBITET
VA —VEREMRBZ 2513 DNFB 12 & 0 RIEHEE 8 Am) & SR B EN 5
BANZATV, BRI EAIER 2 BE L7, BEAMEIRRS ISR HT 24 B
BICHRR L2, 48 BRI E THBE L TR Y . ZORIG/ ¥ — TR ER B
JEOZ & —B LT, WWEMREORE TIE, BEBR 24 BR®ICBOTERK
DRLE, BRIZBWTIZY v Bk E L & LS ERED b, b,
AEFHT 48 Rl th TIHEICBT D U v S EROMBESEE L 2 o7-, %
BMRCFIRAZIT R R, ChOREMED 55, CDA'T Mk
CD8'T #ilaigMik, AHEFHRE 24 KU 48 BERIZICIWVTEE L@ S8
(CRB® bz, EHIZ, L CD4 RUHL CD8 &/ 7 v —AfilkE~ 7 R (TH
G L, BAMEREZRIE L 25, BB TE LW AR b,
7l CD8 ik SRHIC IO T H KIS 2338 b3, Hi CD4 Hik#y 5B
EVBEEICHH SN, Ko T, T LMl E 2% O KIS STIC i CD4
"THIMIXS & LY CDS'THIADBE S b EETHS LEX b,
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Stephen &' |37 L L —MebEfib i B 45 12 SV TR REHLALTR~ 7 2 % i
WTBRR L7266 R, L3/T4a (CD4") MIRAAS T L L3¢ —E4f i 1 45 D KIS AR
VIO THETHD Z L EHELTEY, 7 LAX Vi S5k T
MAEFH D 5 5H MHC 7 5 2 T #HMETH 5 CDAMT MM TIREHED &
WREINETH D Z LRENT, £ CTHREHRERIICEBWT, iz CD4*
Tl L VEAESNDY A WA % RT-PCRIEIC CRENT 21T R o7, =7 Z
DAFEFFEERT TOIERATICB O TIE, W hoH A R h 4> mRNA %5 ¢
BOLNRRDMoTz, LdL, HEMRICES T IL-2 RO IFN-y & 5 7= Thi
YA A2 IL-4 ROIL-6 & o 7= Th2 B4 1 hh 1 > IL-18 K IXTNF-
@ EWVDTF ) YA NRORIEWY A R I A2 (B A ) O mRNA FHEH
O HNTZ, THHITMA T, IL-12p35 DFE L HEHRICEE- TRD b,
IL-12 {33 —T #ila7> 5 Thl MAa~HERERY S L 28 L. Thl #0#a % &0
fEL. IFN-y EEDHBRFERBD LN D L OWE'D B$hHsb, 22T, 7L
VX VAR R RS R CHEA & D IFN-y O EI% . Hi IFN- y Hifkiz
KVFMESED LI LD BENMERA~DEEZOWTRE L5 5. cHBREC
WATERIG OB 2 23389 bz, IFN-y X, T U > %8ko 5 & Thi itk
FIZEVEESNDY A MV THBEZ LY, EBITHE~YYATOIFN-y &
CIL-2 EEATHIIEZ 7 — 0 DBAIZE Y 7 LA — Ve SR SRS 5 &
DWE2D b b, T VAR MM BRI Thl BARISTHS &z,
BOGHSZIZIE Thl BYA b4 D55, Kz IFN-y O BN BT 5
REPBO THETHD Z & PR ENT, —F, Hatao 5212 X 5 modified
local lymph node assay Tit, BAEEMEBR 5%, FTBY > <@L Y IL-2 24
EMNTHRIH LT3, F£72, Asada 522 13 TNCB 2 & 2 EABREL SO &R
BRI D FUSRFTIZBV T IFN- y RN IL-4 mRNA OFE 25200 (2 HE 0
TOILZHRLTEY, ThODOERMWEEIIAERER L 57 5,

18



7 VX VAR B REUSSI OB, AR TEETH B OIET LAX—
PERRARB R IZB G4 2 M0 (HUFER MR N T U v RBR) &7 L% —ik
BABERPE L D058 (KR L i) ThodeExbS, L
2T T VAR AR BRSO ) o SENICB T B0 A R A DB
BIZOWTORITHERIC, AED &5 REISRT L WV RET 594 M4 v
DWTOMNT, RO EhbEEATS T ML FE LEETS - 213, 7L
PR R SR O USRI 2 B E R O S & U v Ei b o
BLEMEZER T 2B THRECTHD & Bbh b,

AFEHTIZ LD | 7 Vo — Bk i % O R BRI O BSRFTHC BVL Tt
Th1 Y A hA > mRNA ERBSEMLTHD 2 L, £/, 52 IFN-v O S
MRPIZIIT 2 mRNA BEBAEETH Y, CDA'T MIIAD 47 53 CD8*T
ROBERLETHD Z RSN,
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EIE T UNAX MM RAOBRERNIIC TS T ML
YA b4 izonT

B2REIZBNT, T LAX MR % O ROSRITICIE . BEHRMO K
JGRATIZBWN T, T MO H T % CD4MT #iKa % O CD8 T M DRI 528 & 4 iz
BETHY ., Lo, Th1 RS A v 4> (BZIFN-y) © mRNA RENEE
THDIZLEWLNI LT, BUEE TOT LAF 4 & 2512 > T OBF
R, T VAKX —EMEEROBEEBREIMNCONTRSAELONREL . K
TFREIIC OV TORIE, B IIE RS R AR R EWE D 1 > T
b2 THRYES A b4 LV EDBIREIC OV T DMBATIID 2\, # = TAE T,
REROZ2BAEEME D 5 5. DNFB K picryl chloride(PCL:Fy#lisk T bk
AR OBREFEOF ML VR LN FUS, T2 bLRIEFEY & i
BRI Z BT L, &4 OMELAZWRICT 22 L 2B LTREET
STz, WAL, RISRANCBI 594 N4 > DA% mRNA 23548 L |
TR,

3—1 EBRKHE

3—1—1 ER#W

U235 BALB/c % SPF v 7 2 (BALB/cAnNCrj) Offff, 7@i% BAF +
AR UNRARE L VAL, ERICHWE, B, ERUBETOME
REL LT, BEZ22+2C, BEIX55+1 0%, FHEEE (CE-2. A
7 VTIRAGHE) ROEEK ChRIEHEAEA, HBRAEELZER) 24
HICEIR S 7,

3—1—-2 HEMEEROHYE

Fig.3-1 14~ 7 2® DNFB KO PCL IZ X % H:fih 7 & % 0 58 vk o0 EBR 2]
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%239 Day 012 PCL, %£7-Day 1z DNFB OR{EFE (55X L% EH)
ZH4ML. Day 6 ICHURIC X 2 EHR (MEMBRA) ZHi Li-RiE~
A RAFAFER (BWEFHREM) & L. Day 6 WHERFEROLE M LI REME~
U AESA D1 B (BRIEFER) & L1,
BAFIRE R OG- BIT O\ Tk, BIEHERE S DNFB i 0.5%. PCL 13
7T0% D% % % 100 p1 ORI BAT L, AL I M 2 DNFB % 0.2%. PCL
iL0.5% D%~ % 20 ul TOEMA~RAT LTz, E2, K2 OBEEIT. 7E F o e
AV7H (4:1) & L7z, HEFHE 3. 6, 12, 24 KX 48 BRI O EH OE
S % dial thickness gauge %AV CTHIE L, HEFEA (0 BRH) L 0EZE
SriERR (ear swelling) & L, Zh %z EHMELSD. (10%em) TER L=, EB
BN VA R ] 3 RS RB R I OV AR BB & B 1T 5 LT > A3 60 PL2 I L
7o 2B, ETOMFHLIIL, 2 BHFDZEE THRE (T—test) 12XV £ L7,
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3—1—3 RT—PCRi

TR Fig.2-2 \TRT L BY Th D, T LI=H 4 R I 4 >, B -actin. IL-2.
IFN-v . IL-4, IL-5, IL-6, IL-18 RT* TNF-a CH V., £7-. T #fa~—%
—T&®% CD4 KW CD8 IZ2oW\W T, &abdThHEt L7z (Fig.2-3),

BB L LT, AR RAT (0 BFR) R OFERBIEHE 24 FEE 0 B A 5
ERN Tz, 72 BEBREYINE, HEARK SR FEREN L2 60 B 5 5, HEE
FEAr (0 BFfHT) | FEFHR 24 BRIBOK 4 ICBW T, HERBREER ORIEFE
FEEBITS LT ORF 20 I2HA L, £HMOHEEZBRIHE LT,

3 —1—4 Southern hybridization %

ERIKEN% D PCR %% (IL-2, IFN-v . IL-4, IL-5, IL-6) X, 0.5N NaOH
Hybrond™—N : 42> 271> (Amersham #8) 285 L7,
digoxigenin(DIG) THE# L 7= internal probe (1ug of a 30-mer oligo-
nucleotide) %\ T, 50°C 3 B¥ffiinAg 7Y ¥4 ¥ — 3 % 4F\ . 2XSSC-
0.1%SDS K& Tr 0.5 XSSC-0.1%SDS (2 & Y #i#4%1772v>, POD {Zi#%#t DIG #i
A% % T 30 /7 SUG S 7-1%, ECLreagent (Amersham #-#) %
8217,
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3—2 K &

3—2—1 HIHERORREZE

DNFB KU PCL IZ & 2 AEF R L VREFEHOMKCEREZICB T H
SriEiR % BIE L7-(Fig.3-2), £ DfEH, DNFB 2R\ Tix, 12 BRI O AER
HiE (RBMER) RUOBESBRERE (BIER) onThic b FREOHVENIE
ROAZ LI, MBEBTAEZETRD bhh o7z, BRIEFBERIZBWVLTL, 12
RFfE] LA, AT IEARIZER 2 128 LT oizxt L, AR FREETIE 12 BERHILL
ML 0 HATRERRITE U, 24 BERIBICITR B RVIEIR & 72 0 . 48 BRI IXAE
BRHBD LTV 57, POL KBTI, 6 BiMI%IC, BRIFHNRE &SRB
ELIZEMERD ©— 27 BHR LI, BIEFERICR VT 12 BERFLIRE, BN IE
MRIZER 2 (28D LT ookt LU, BEFBREETIE 24 BRI 2 [ O B iE
fROE—7 B3RO b,

PLL DNFB
25+ ]

20+

154

Ear swelling(x 10-3cm,Mean+SD)

Hours after treatment

Fig. 3 - 2 Ear swelling response induced by PCL and DNFB.
O ; sensitized mice (challenged mice)

@ ; unsensitized mice (primed mice)

The statistically significant ear swellings were noted in
sensitized mice as compared with unsensitized mice.
*: P00, *: PL0.001
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3—2—2 BEMEIZBITS CD4 K1 CDSmRNA D3

AEFE (0 ) Tk, Wb A Y 2F - SEBEFTH S B -actin
mRNA OAFEH L, CD4 K1V CD8 DmRNA RBITZRB» b do T, il
w7t 24 R O RUG RFTICE W Tit, DNFB RO PCL & b \C B AESHE 0 4
(B 59 CD4 KTt CD8 @ mRNA OHRBEMNED b/ (Fig.3-3) .

PCL DNFB

I G | 1

M - -+ ++ - —+++

8 -actin

CD4

CDs8

Fig. 3 -3 CD4 and CD8 mRNA expression in the ear
after challenge or priming.

M ; Marker

- ; untreatment mice (control mice)
- + ; unsensitized mice (primed mice)
++ ; sensitized mice (challenged mice)
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3—2—3 BAMIZBITLEYA R4 mRNA DI

FEFEFERT (0 FFH) T, WPhb AT 2F - VBEF T 5 B -actin
mRNA OBFEBLL . A S IA L ORBUIRD bhad o7z, BRHR 24 #F
W& DBUGRATZE W TiE, DNFB B PCL & b ICBIEHEOHEICED 5
9\ IL-2 KON IFN- vy & mRNA OF BB E5EICRD b/, £7-. DNFB Tik
IL-6. IL-1 B XX TNF- a ® mRNA ORBAMRE & & HIC38® b=, PCL
T, BEFEFIZIBNTORIL-6, IL-18 KUV TNF- o ® mRNA DI )38
» oz (Fig.3-4) . 2B, IL-2, IFN-vy . IL-4, IL-5 RO IL-6 IZ W\ T,
RT-PCR (2, DIG %4 U 97 1 —7 % v /= Southern hybridization %47
ROTER, FX DY A ML L ORBRBEIM L7203, BETEZHA + b
A DWW TIE, RT-PCR #ICBF R & BB e o T-,
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PCL DNFB

1 L 1

M -t - -4+

Fig. 3 - 4 Cytokines mRNA expression in the ear
after challenge or priming.

M ; Marker

- ; untreatment mice (control mice)

- +; unsensitized mice (primed mice)
++; sensitized mice (challenged mice)

PCR products for IL-2,IFN- 7 ,IL-4,IL-5,and IL-6 cDNA
were transferred to nylon membranes and hybridized
to an internal digoxigenin-labeled probe.
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3—3 % &

F 2 FTIT VLR —VEBE R R & (BEFB RN OSSR I L, CDA™T 4
fa & OF CD8'T M3 4EIZ B R DRISIRFTCIBE L. 24 b OMIKE A & 5
IS Thl BV A Rl A L (#FIZ IFN- ) D KIS HFTTD mRNA 56523465
THEETHDIZ L 2R LT, £ TAZTIE, Nakano' " 2k WV #i%& Shi-
VA2 EABRIEMENE D S B, DNFB KO PCL # i\ 5~ 7 ZATOT Lb
XM ROERRICBNT, A—0WEIC L3 BIEFEOFEICLY
HFONDFIGRAITOENER, ROT LA NI > ORERRICRIE
TRBICOWTHEBANT LTz, ~ T RIZE DT VXM S5 0. BiE
BHEOFREIZLY B HND RSO S 1T, ENMOIERE* #5142 &+ L7~ DNFB &
PCL (T X 2 AFFH 5B & BEBRRE & TLEBMRA L=, DNFB 2B\ Cit, &
EAHBFERE T 24 RERIRIC, BAEHERE TR 12 R ISR b 3RV A IEIE
BRED LNz, —F, PCLICRBW T, HEFRM CELE 6 LU 24 BRI
HNMERO € — 2 BB b, BAEFHERE T 6 BERI%ICENERD b —
7RO LNz, WTNOHEBRMEIZE TSR ITEMEED K /7 —
VICELWEROHDZ LWL o7,

T VR AR R DSRAEFE A AR & T 5 BIERAEIETH D L O
B2 Mmoo, SEG LN -EEFRHOKRII KT 2D Thol, KIT,
T VR MR E R O ROSRALIZEIT D T MOE S >\ THRETT 5 7=
¥ DNFB kW' PCL I & 2 B{EFHERE R OFRFB RV T.CD4 K1 CD8
mRNA ORISR TOFBIZ OV TRE L, RISFHATCEHVTiE, DNFB &
U'PCL & b IZREEBEOHTEICBD 53, CD4 K1 CD8 mRNA DI A3
FLDBIROON, TORMKIL, 52 ETHRE L akL2ORRORK
REBELKHBETEIHDOTHY, 7 LAX—MEME SR OBEFTERROK
ICRFTZEWT S TR OBEERH5 b0 L8 &h%, DNFB KU PCL
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2 &8 D RAFFEBROBEBRBEO ISR CEESND YA R I A 2D
WTOLBMRYT 21T > 7=, BEFHERK 24 FHEZICBT 2 KIGEFT T, DNFB
KO PCL & bREAFFEDO G D b9, WifE & b~/ T FRLH KD A
RIAY DS 5, Th1 YA "4 T2 IFN-y . IL-2 » mRNA 23365 L
THEIRBELTBY, 2B, ¥5F /%1 bbdW0it~vrn 77— VHEKT
HLEBXDNTWDE/ A FRYA MIALY (B HA4Y) ©HHIL-18
KO TNF- ¢ ® mRNA FEE $ RIHZERD b D EAIC 5 - 7=,

7o, BEFFE 12 RMZICB VT DNFB O&ERFERIEICB N TOR IL-
18, TNF-a ® mRNA I35 bhiz, IL-4 KO IL-10 %D Th2 B4 1 k
AA EDREEAPRRHZBDONDZ E b HVEBDR2429 | 7 LAX M
FRE R R 2 463D &3 2 EEALBBUE D RISRATC BT 294 v AL > Tr 7 4
—/WiL, IFN-y KOV IL-2 Z KL L7z Thl dominannt TH Y, 7 LAX—H
EAREERIL Thl BFEERRIER THDE L EZ b, 2B, SRER L
£ D R RRAEVEME TIIRMEBEZ i S R OB H~D 1 BEIRAFDOHL T,
FAER, BEFEEET —RORBEFREZIT R bDE, A ALY
DEBIEFRBUBW TR RERBZE LR,

B2 13T VL — AR R D BAEFE NI T, RERETY v
FiPNIZ Thy-1 S35 MAEE S HEL L, 7 VoL —VERERE S 2¢ D IRAERR S22 &
BB ZRIZTZLE2RME LTS, Knight 527 1 UREHE 24 BRI E O
BRI U v 38 £ 0 #HEOR IR (dendritic cel:DC)Z47EEL. =@ DC %A
RV AHBAT DI LICEY T VAR MM S AR HE L DD b
ZAEA L TWD, F/-, ZFEL2S ROER S22 137 VX —EE bR & %
RAEFESICB VT, RERFTY V2 EH VBRI Y SR BT 3
L3T4"#iifa73 IL-2 receptor ZFH L, WG ZEB I LTND I L 2R LT
W5, —J., Alexander HIE7T LL¥ bR EROBIEFEL IR TE
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BTO IL-1 8 mRNA B2 Bty BRI 5 = L 28 LT 559 , 1L
LOFFHRE KOS BIOMHTRER LV | 7 L L3 — M fefih i 1 25 0 L8R (5
EFREER) CBOTHIGRTT, & LTHM(L CDA™T MIIa% ) 540 S 4
T EBADNDBERBRBICEERY A M4 VL. 7 L% —Mffih
BRERDOFHBROF R T TS RFT CONE CDAT MM 5 b 5
SND T EPRES I, T L — b R % 0 SRR ST O B T A
ERIZLTWDIHDEEZ b,

STUWSNEYA DA FEORBED D VIIRBLHRIZ W TR 2 4%
2L SRORFREL 2205, BISRFTCOYA M AL VBT — 13
(2L, BIE) MEOWE, BEH D VITBIEFESICXR IS b0 &
E2bhd,

AFENTILSRRAEIR D 7 CHER S = BB Th 5 7= 0 P L T ORRIERIZ o
WTORITS SLITBEL 25, L, v T ZADEMB~MEEWE S 1 FR
fE (priming) L7z, BEMBRHICOVA ML 71 7 ¢ — 0 3 Hol8 10 Ak
PEZ TR 2 FIBIRRES BN E 2 bh, Bx OLEWE IS TORIK
P& RAEE & 23R D BRICE DR HIETH D = L TRR S,

ARATIZ LD | 7 VL — i B 2 O BRAEF B O RS BFTIC BV T
AEFEY L R Th1 Y4 A o mRNA REMEMTHE - &, 7=
CD4"T #ifia % 8 CD8* T MM WAL D BE 5-A338% &7,
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BAT T UNX A SR LB SR L O A b
A Ta 74— X 5 BN

BRARE RIS SRR (BEbIR) AMER L2 —B L C BT 2R3
FIGTH Y, WBERIGTIED A =X LDEMNE . IR EEL L 7 L
X AERRME R S KBS D, BIRMIEE Al A7 % 28 18 T 0 Sk et R
BEEAER LT IF /%4 MBEESHh, #5594 b bliiiahs
BTREDTA4 Y Y — hBEREDBE ERIGER T,

—J T VR AR R RS RV 0 B B EUE S BT AR T L L
—BFE2N LTRBRIGER S, Z0OB, &SRS 2 ML, fEs
HIINT T T, REZBBT 58P CREMEBOBEA LS L. ikt
b0, TOREME. TUTNANVAMR, HEWEv s a7y — UM

TURTERZ MR Y »RER (T U v 38R) ofBiEdT 5, HUEERZZ T
Wo7e T U BRI, Sk - BFEEITVO, 7 LA X —2RBT 22727
Z—T UV BRNEA S, BT VAR —DORBIENRSIT 2, BIENRS L
BRI, BER—ATTUMERTEE, =727 %—T VL ERix, Vv
TAANAVEETNDREDAT 4 = —F—% L, BERISESI X3,

ZDEDCHIEA N = X LDHEIH L TH D, HMER DK R
VIR Y FT A MEDBMERIGIZOWT, BB & RIEM 2835 = L ix
LT LHRS TR, R, BREMNARSCE RS2 RRT 50, 2ot
CENWTWMEDORISZENNT L LB TEHETHY . LV HECHEREMED
MWRZ Y —= JEORENRLEEN TN S,

T IT, ARETIIRERNRBIEEWE R OCRIBEDE % % ~ 3 FE TS AV,
FH2EROEIETHLNC LSRRI TOY A A4 > mRNA B x4
Fe L, b DORIGHEEROHBEIZOW TN 21TV, 207 LAX—
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HMBEERORT ) —=v ikl LCOFREMERE LT,

4—1 EBRFHE

4—1—1 FEEREW

Ir22% BALB/c 5% SPF ~ 7 2 (BALB/cAnNCrj) Off, 7:@#% HAF +
AR UN—RARHE L VAL, RV, 2B, ERUB T ORE
REELT, WEX22+2C, BEIZ55+1 0%, ERAS (CE-2, AA
7 VTR ROBEK ChRRREAEA, ABRAEELZER) 20
IR & 72,

4—1—2 HEMEEROFHY

VU ADOW B EICHERWE 1 ERA LR E 0 BERI L L. Z D 3.6,
12, 24 KO 48 FefR] OF H S #BDJE & % dial thickness gauge % AV CTHIE L.
1 FIBATE (O BFfH) & D% BAMEIR (ear swelling) & L. Zh % FHfE+
S.D. (107%em) THRIR L7, FEBRWE I J O 5- B R AEMEME © 3 5 DNFB
1£0.1, 0.2, 0.4%. PCL1%0.1, 0.5, 1%, Oxazolon(OX;F LM%k T ¥k S
tHE)IX 0.1, 0.2, 0.4% & L, HIEMMEWE Th DI~ H L a= ABC;FL
MR TR SHER)IT 5. 10, 20%, 7 U VRREETF R U 7 A SLS; Ftptisk
TEKRKSER)IT 1, 5, 10%, I U RFUEA V7o e AIPMFEMEK 3%
R8I 25, 50, 100%D%& % % 20 1 T OMBEAEIZE®A Lz, £i-,
BEIZOWTIZRIEMED BRI T b U T (4:1) & L, FsHE %
BAKE L, ZREMIIZEHBRMEL S 6 LT D, AFF 36 ILEHER L=, 728,
ETORHAEIL, 2 BEMOZEEZ TRE (T—test) 2LV Efi L=,
4—1—3 RT—PCR¥¥

TiEL Fig.2-2 \ORT & BY TH DT LI A b A X, B -actin, IL-2,
IFN-y | IL-4, IL-5, IL-6, IL-18 RN TNF-o Th % (Fig.2-3), 723, fiRhr
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(CEH L7 RBREMDEGL, BRI E R 24 B4 3 LT oA 18 ILTH Y .
Z OB, EEERD % ERIZHE L,
4—1—4 Southern hybridization 1

EXVKENRD PCR EMD 5 b IL-2 RN IFN- v {22\, DIG &4 =
7w —7 % M\ 7z Southern hybridization (5{EILE 3 #o 3-1-4) % L=,
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4—2 R &
4—2—1 HEBWERA%OFNIERORIAIZEL
B PR EBAT RISV 5 BN IR 2 MBI E L 7= (Fig. 4 -1),
5% OREBYHE & b RIERFN2 EAERITERD Shi-28, RIEEDE & fK
YEWE & ORNZIX, £ DB IEIRD UG/ ¥ — 12— E OBIANEERD bz i

3 rat
DNFB BC
L -
% % 1 L2l
12 12 Py
= § A
£ 2 UL RON
= 10 - = 104
E i § w —0— Bcsw
o - § . —0— ONMBOI% g i
el 8- - m 84 3 N, KR
i . _ . 4 % S —
& UNFBO.2% 5 :
- o b =0 BC20%
X Qe DNEBO.A% X 3 *
= o 1 § 3
&= £ :
IR e e e e e e e s off  FR) S 5
w 0 & 12 18 24 30 36 42 4u 54 “‘ 0 6 12 18 24 30 36 42 48 54
Hours after priming Hours after priming
PCL SLS
R0 a "
4 H
g 12 h
g | 2 o o
B 5 1 —o— qsm
™ g wex ja8e” -[
™ ' or® », SO ST—
' . < SLS%
o e
9 5 © %« S <O SSI0K
X Z - gl
o 2
£ =
= . (1]
H &
5 t‘E 0L T T T TR ST T
W 0 6 12 18 24 30 36 42 48 54 0 6 12 18 24 30 36 42 48 b4
Hours after priming Hours after priming
(0)4 IPM
= 14 B 14
:
g Ly g 12
5 2
E_ 104 - g 10
%
o o 3 o3 3 —0— x0.1% w8 —O0—  pMzv%
o &l ; P O OX0.2% o O MY
e i - -
X 5 * 3 o 0X0.4% X SO IEMI00%
S § * X
g ) g
B 2 o
: 3
N s e T G i ) ] T
W 0 6 12 18 24 30 36 42 48 54 3 0 6 12 18 24 30 36 42 48 54
Hours after priming Hours after priming

Fig. 4 - 1 Ear swelling response priming by chemical substances.

The statistically significant ear swellings were noted in primed mice as compared
with no treatment. *: P<0.1, **: P<0.05, ***: P<0.001
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4—2—2 HEBMERL 24 B%ICBIT 2 EA MOV A R4 > mRNA
FEH

BHBYHEBRA 24 MREOEMICB T 28B4 FIA L DOFRRE .
mRNA LSS THEYT L7z (Table 4 -1), BAEMEME Cé %5 DNFB, PCL ROt
OX TiL, MM DEEIZIBVTY IL-2 R IFN- y @ mRNA D3 4E L T
BEICRD bz, & 52 DNFB T IL-1 BERUOTNFa, PCL TIXIL-4 &
O'IL-18, OX TIXIL-6, IL-1B8 X1 TNF o ® mRNA DFEBGHFED bz,
—J7, RIEMEME L& 2 bh T3 BC, SLS RO IPM Ti&, IL-1 8 XU' TNF
a O mRNA OIFEHDBFEIZFBD i, SLS DA S IL-4 OIEFAED
b=,
4—2—3 Southern hybridization #%(Z & % IL-2 RO IFN- y mRNA Ok H

ERIKEN %D PCR EHD 5 b, IL-2 RO IFN-y {25\ T, DIG 534V =
71— % v 7= Southern hybridization %1772 - /-5 8. RIEMWE <TH 5
DNFB, PCL KU OX TiL, {fThO#E Iz T Y IL-2 U IFN- vy DmRNA
PGB Shiz, —F, FIMHEWE L %X 5hTw5 BC. SLS kKU IPM
T, T OBMEIZINTHZORIIZERD bz 7= (Fig. 4 -2),
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4—-3 EF £

T VAR BRI MR G I A3 B 5 B SRR - IV T
VAX—THD, (LEMEDHE, —BIICATFL & LTlE. HEDx ¥
V7 —BBEHELHE L, RERSEZHRT 2 528HREHRT 5, = ORISR
Ny TFTAPMFZLY) EROICERTRETHIE, B L. 12 BERILLAN I b
EALICRIERUS S HBL L, 24~T2 BB CE— 2 10 L, Z0OBB A IC0b b1
TS EEZDLND, L L2ds s ER, EEPRA TR B L B R &
WIRAIBIS BRI KB TE 2013 TRV, 7 LA — Pl i % & #15K
PERRARBI 20 & 2 KB 5130 % ) LEEBRRMERIAITIZ S A L . AW
IR EDORRBIIRKETH 2,

AFTH, RN DEEERIEL, BRI & V3 EmMELE RS 2 Bk
9% & LTHE SN TS DNFB, PCL KT OX ZRIEMME & L. —khyh
RIBBOS (RIERIS) DA% HETDH EEZ BTV BC, SLS RO IPM %
RIFMEME L LT, 2 b OWEM CRIEERISICHERS 552 8 5 & ol
Bri7e, BAEMEMBEILRIERI %, FRMERHCAIERS SRS 5 = & & b
NTWDA, 53 ETOMBIEMYE B CURER S - HRBRY L <
DY A ~A4 > mRNA RBEBRASER2BHERE LTHALATVEZ b E b L
(C. REBRTIIRBMEDE & OMEZVIRICTS 2 L2 EFICVh, 2 TRIE
T 1EE L, B EMEE R T 5400E Lz, ZOREER. Wiho
HLEMBIRIERGZEZ L, KISORBIIAREKGENTHY . KIiSD ¥
YOI EROHEEFBD R -7,

RIERIEDIERRITITY A MU A U RBEABNEETHD LOBE®D nb, K5
Mo "L DO B IL-18, TINF-a KO IL-6, & 527 L —difh
MR L EHRBEE D TSN LEASHKS EEX bs IL-2 B IFN-
Y IZOWT,| FUSRETIZBWT mRNA LU TR LT, ZORER. KSR
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prcid, IL-1 8 XUV TNF- a ® mRNA FEHEANTHOMWEIZEBN T HED bh
e, £7e, 3 MORBRIEMEMEDONFB,PCLOX)ICHE W TDH IL-2 KTt IFN-
vy OmRNA FEBBZEBD Hiv, B 50 fEERE (BC,SLS,IPM) 2 & v Fu
SND YA 1A mRNA EEOENED b,

INODIEND, RISKHFNCROTIL, BAEMHE L Thl U o <Ek% 31k
& LERBICERICEHET 2010 L, MMM EIZEL LT TNF-a 2 &
DEAC L DHFPREERE L-REMERISICE Y500 L #Hl Shi-,

Hoefakker OiZt MEIEMEME K ORIBMEWEIC L 5%y F7 2 NBHERS
AALOAERIZENT DRFTZR YA N T4 > ORI & kL 2R R L7
e, BAER L RIMMEME L B2 IL-1a, TNF-a., IL-2 RO IFN-y OFEEA
RO ONTIZIZD | Ny FT R RO XD 7 L X — MRl 25 & g
PEBRAREC R & 2 BT 2 2 LIXRBETHD T LEBE LTV | Zofk
REAFRFER E—F LRV, ZHIZOWTIEE MBI & ORZMIC L 5
ACEBRWHEPREC LY R LRI L OmFOMERERLHL TV S
THEME7Z2 KB E X b DA, RT-PCR 1 & Sk L 20T I & 2 Tk o=
CEDZTLHEALND Y, HMICHET 5 Z izt Bbhn s,

ARBRTILREAEVEDE R ORAIEM D B 2 A 7=28, 5%, PEEL T
WHORNTS S DICHRELRDNB, ~ T ZAOBEMF~MEEWE & B Fith, V4
NIA 2 Ta T 4 =N R iR R TR 2 H B EBMSRE T
V. BHIRTERT2ZENTETHD, LT RAMOWEDREIEN & #1
PEL 2 RT3 DBRICAR R GIE (MEDORISEZENT 28D R ) —=
TIE)D 1222V EDELE2 D,

ARIBHTHER NS BRI E & R E & 235 B8, BB RISRT
(28T 5 Thl B4 A F 4> (IL-2, IFN-vy %) mRNA RH O EEM I RE
Shie,
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BE5E VA PUAmRNAFBEZ I L L7 Phenol R{LEWH D
RRAEA: 31

Phenol REEMZONTOBIEZMFFRITHE < OBENH S22, &
ey BAFEICOWTORE S| Barratt 5°% 2iA0%onh 508, Wb
BEHLVEETNLOEMEAMCELTHMZEAETHY . Zh b0 B
EICEVERT 2LV FEEDBEZLALRY LR, T2 TAE
TH, REROFREMFEID 5 6, HBAABEMES B < . FIBMEO H 51 %E
K72 5D 15T % phenol HILAMD 5 b eugenol K& iso-eugenol % H1.0»
(. 6 FRDILEMORAIEMEIZ SV THRE L=,

RAFEDFHIILF 2 E~F 4 BE TR LERBRISRFTCBIT 594 R b
A ' mRNA Zf8fE & UT2fbTiE 2 AV (LB X 2 RBRAEMEIC R 2 31 %
¢ LTCOFREIZSWTRE LT,

5—1 FEBRKFE
5—1—1 XR#W

IT%2% BALB/c % SPF 7 2 (BALB/cAnNCrj) O, 7% AAF ¥
R UN—BRARE L VAL, ERICHW, 2B, EBREMTORE
FELLT, BEZ22+2°C, BEIX55+1 0%, EFMAEER (CE-2, BA
7 VTR &tE) ROBEIK ChEREHEKEK, BBfRKEBEZMHH) 28
IR X &7,
5—1—2 Kkt

eugenol (B &EE LHEKASHR) KO iso-eugenol (FIOLAHIFKE T3k
SR X, BEAR T LR VR LB ERBRICH W, £, %
NEND Bk, KR L7~ eugenol XU iso-eugenol 24 F L4 —F %
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WT R ULZRICH T LARRT 22 2ic kb 1327729 (Fig.5-1). .
ZhZ2hOfEIEZGCH LLIEHPLCaMTIcL b, 98%LL L TH 2 Z & Ziiff

r;/)‘cj\ L f:. o
CH30
CH30 —
CH40, HO o
—— o]
HO OCHs
OH
OCH,
I
eugenol dehydrodieugenol A dehydrodieugenol B
CH30 CH30 OH
I
CH30 HO CH —-CH—CHg HO CH —CH —CH,
/ | |
Ne%a
CH30 CH30
iso-eugenol - dehydrodiiso-eugenol B -O-4-dilignol

Fig. 5 -1 Phenolic Compounds.

5—1—3 ~REMENEDFSEE

< ™ 2D phenol FALEIIC & B 7 L)V — V4SR5 Dk HA I Fig.2-1
YRR RIS THEME U o SEO ORI S RO G mid, REEAERE
% 5% L 100 1] O EMICHA U RSB RIEEZ 5%L L 20 41 T OHAH
A U R N O R R T YA I A BRI BT & b RUBME 22 2 U 7 O
SO 0D A T e 208 ) F B IR B & LT, B% R RRAE L) o X284 D
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WO, AV TME Lz, BEFBR 24 BB OMENOES % dial tickness
gauge T HHWTHRIE L, FEFERM (0 BER) DA & D 7 % B A E R (ear
swelling) & L, THhZFHMEESD. (10°cm) THRLi-, EREMITELE
WT 3T DR 18 ILa KBUCHE LT, 23, 2 TOMEHLEL, 2 BRI DES
T HRE (T—test) 12k EHiL7-,
5—1—4 RT—PCR¥E

FEIXFig2-2 IR TEBVTHD N L=V A Fh 4 “iE, B-actin, IL-2,
IFN-v ., IL-4, IL-5 RO IL-6 TH % (Fig.2-3), 23, fRHT i L 7= B
WIS, BBRMEERAT 24 R IZ 3L 5B 18 IETH Y . 20K, EEA
HR D 7x % BRI LU 7=,
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5—2 R &
5—2—1 Phenol RLEMIZ LD~ 2T L L¥ —VEHEfh R % O BEF
¥ 24 Bl (231) 2 HAMERK O A 74 > mRNA %H
Table 5 -1 {Z phenol RILAEWIZ L 57 L L X — Pl EA D ERFR 24
B & DO~ U 2D BEr @R (ear swelling) Df5H % 73, dehydrodieugenol B
K Tr iso-eugenol (ZHRWTEHE LWEMERKG A BLE Sh/-, £7-. eugenol
K& dehydrodiiso-eugenol (Z 3V TIHRE 22 B REIRRIG 23380 biiz, D
b B RERKIGITIE & A ERBD Hhzs o7z, Fig. 5-21% phenol
RGN L DT VX — P R OERFHR 24 FefflE 0, ~ 7 2AHNE
CBT DY A F VA mRNA LA TOfNTRERZ-R LIz, Thl BYo( + 0
A THD IL-2 ROVIFN- v i%, eugenol, dehydrodieugenol B, iso-eugenol
KO dehydrodiiso-eugenol (ZHEIZR D bz, Th2 B4 R4 D H B,
IL-4 1% eugenol, iso-eugenol, /% O* dehydrodiiso-eugenol (Z 3V TEEFRIZFRD
b7z, IL-5 iTWTHOEEMIZB N THRBUIRD b 2o 7253, IL-6 i
dehydrodieugenol A LIS DL &M TRENZRD b,

Table 5 - 1 Ear Swelling Data.

Chemicals Ear swelling on 24h after challenge , Mean+ S.D. (10-3cm)
eugenol 2. 81x0. 143 *
dehydrodieugenolA 1. 38+0. 052
dehydrodieugenol B 14, 13+0. 335:%*
isoeugenol 12, 37x£0. 81 1'%k
dehydrodiisoeugenol 8. 24+0. 172 *

B -O-4-dilignol 1. 250, 064

The statistially significant ear swellings were noted in sensitized mice as compared with no treatment.
* : P<0.1,% % : P<0.001
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5—3 E &

T #H(clove buds oi)=72 X7 fi(nutmeg oil)iZFFE & LT AV S
. o, FHERICBWTHAR, vy 7R EOFERRS E LTHVLR
BILMBV, LidL2NG, FREEERER D7 & TRS OB OR
BIZBNT, R b T RMEMEOMBMERISOHREL L LOBRELH D,
7oy BRERHIIZ B TIEse AIRERNR, HUEER 2 & DRk % 725 BTEAS &
5LBALRTVD, ThbDREMDERS THD eugenol X iso-eugenol 72
£ ? phenol RIELEMDRBIEMEIZ OV T, BEICESMhDHMELC D BARSh
TW%, —75. phenol RILAEMITILHEREAR Lic & v ABEEL 22T, EAK
ERDBDBHDTLHMBNTNS Y 23, Zh bOREMEIZ W T OBRF
HEV RS TR, 22T, L#EHHTER S T3 phenol R{LAMY &
LT eugenol XU\ iso-eugenol #H Y EIF, b D —&EZEDREIEMEIZH
WTDRNT 21T 27z, RBRAEMEDFHEILSE 2 3h 55 4 BTV THRE L= RdME
RV == FETHLRISRATICB T 594 4> mRNA 5L L
T=FRATIZ THEM L 7=,

eugenol K1) iso-eugenol DHEKTIX, E/fEIRIL eugenol & H# L T
1so-eugenol DHNPE TH -7, ¥4 h A4 > mRNA FEEDOMBITIZB W TIT
ELLDLEMD Thl MaH KO IL-2 X IFN-y © mRNA ¥# %238, 2
DIEMIL iso-eugenol B W T L VHETH -7, 7725, eugenol BV
1so-eugenol I¥, HFFIIH D EDDNTHLRIEMEZFTORR L RoTz, — 7,
eugenol & T iso-eugenol D454 O —&{KIZ-OW T, dehydro dieugenol B
O dehydrodiiso-eugenol (Z 35\ N THREE A & IR D B EIR2SFE D Hiv, Thl
faD> mRNA BELBED bz, LrLR2RL, ThFho#ERMETh s
dehydrodieugenol A % O* B -0-4-dilignol (ZEBWTIZEMERIZIZ & A FED
539, Thl M2 mRNA FEHITWTHHED bz o iz,
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oy BIIEIRDSHE 72 6 DI1E & TL-2 RUIFN - y &\ 7= Thl M8k
@#4#ﬁ4&nﬂNA%ﬁﬁﬁ%K%w6htoéBK\Eﬁﬁﬁﬁ%E@%
DIZEVT B AR mRNA REABD bh 3 - b 235, Thl M2 mRNA %
ﬁ%%%&btﬁzﬁu—:yfﬁm\H%%E@@ﬁﬁwﬁ%%$MT6%
DERREEIRAT V==V D 1 DI R VB 2 L IRE S,

@ﬁ\ﬁ%ﬁkLrﬁ%énfwémgmdﬁwmww@mMD¢mm%é
LT BDNBEZNT L d, B ABMLEZ I - EAKEE A TV D T4
ﬁﬁ%w&ﬁMéhéoK%ﬁmﬁmfwwwﬁmmmmdB&Ummw@mﬂ
RROVEIFIRTH D = & 2H#2 Sh, dehydrodieugenol A & T* 8 -O-4-dilignol
RAFE D TIRN Z & SRR & hie, 72, MEBACHEELAENMEES
9% phenol R{LE#Wt. &t (biphenyl FHEM(LE) 32 = Lic kv B
BIRPETT2bDbho72, TOXSCARBRBRERLEZX bhTNS
eugenol 2T\ iso-eugenol ix, HEIEE(LIC & Y AT 2 — RikOEEOMEICE
WT, B2 ORRIEEDRE L B2 5 LD BRENNRAE b,

A D phenol RILAWMDRBAEMEIZ ST DR % M L 7=f5 8. 7 L L —
PERARB R & 2 H A AR NS0 72 B BR BT\ R & 3R A BRI 2 51
THRERL | Thl YA b4 (IL-2, IFN-y%) OmRNA 2T 3
EDFRETH D I LIRENTZ, 5%, &LITHA DLEWEIC>W\ TR
R ZITROLEIH DN, T4 bUA VEEEE LIEAR Y ) —=V 7k
i ALFEREORIEEOBRINICET T, BEC L TERERRY Y —=V ik
ELTHETLIZEbHFSNS,
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BOFE AT VAX—MEMEEROBEFEREHICH T 5 T Ml
YA b A D mRNA FERIZOWT

KT LIVR AR R ILT LV — MR R R 25 & AR, EEIC CD4Y
T Ml Z T 5B EBBIETH D L EX b TEY, T MIAKOEREY A +
NA Y DREFEZONTORRER, v~ U 22 AVZERRZTITORA TINS5 717,
Ll v U A2 N T VX — VRl B 2 2B B AFFe il D % < 1,
T VAR MR G 2 L RIRRZRAT Y v 8RR S 2 8T B AT A
LEROTNDS | ZZTARETIE, HF2ENLE 5 HE TREH LIMAITIE
ZIER L. AT VX — Ve B R O RIS D% & LT T BHE R BB
({Z#F B L. BALB/c ¥~V A% VT, 3,3,4,5-tetrachlorosalicylanilide(TCSA;
BRfLEHRASHE)IC LV BRI T VX M RO, KGR
FHCR 5% A S A4 >~ mRNA ORI — L ZONWT O EITo 72, &5
(Z DNFB BAFIZ & 57 L — Ml B R OfPTRER & Ol b &hE T
FEhe L7,

6—1 EBRHIE

6—1—1 ZXEEEW

II%3% BALB/c % SPF <7 2 (BALB/cAnNCrj) O, 7@8#n% HAF x
=R UNR—BFARH I VBEA L, ERICHWZ, 2B, ZRYFGTOME
L LT, BEF22E2C, BEIX55+1 0%, B (CE-2, BX
7 LT R &) ROEEDK ChEETEAEK, BEHRAKREZERN) =8

BRIz w7,
6—1+2 X7 LAX—MEMEEREOT LLX AR R ORIES
R OERE R
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Fig. 6-1 IZEBRT w2 ha—u %534, 1 BCIE TCSA 7 & HWT LA —
PERRAR B SR ORIFFE R OBRARE T2 - 7=, Day 0 KON 1 IZHREAERSE
& LT TCSA ZHIBTFIBICHAT L, UVA BS(12J/en>at 365 nm) L 7=, Day 5
(AT L LT TCSA 2 EAMIZRA L, UVA BH12d/cn2at 365 nm)
L7co sROMRIRSTIL, HUE FL20S-BLB 5 o Z(l 5 320~400nm) 24 A% 335
U T2 SROMER IR ST 42 8 (RS =90 3 () . N-DMR W)z RWT, %) 40 cm Hhp
MO A4mESDH T 2% L TER Lz, TRTIE, TCSA %4 %47+ UVA
MEDEBET 7 )2 BT,

MEFTITTCSAIZ &2 7 Lb 2 —MEBEfih 7 6 25 D RAETF M K OISR TH 56 %17
272, Day 012 TCSA % BIBHEICBAT(KIEFHE) L, Day 5 (CERBRE &
LT TCSA Z B HIZ8A L7z, 7235, DNFB 2L 57 L L3 —pifih e i 4
H I FERIZE G L=,

BAFROHRIED % 2 OB RO 5Bt TCSA 12>V TIRIEF M
Z 1%, BHRIT1000 1 &L, BEFRMBET0.1%, BE5RIT40 1 & L,
DNFB (ZOWTIRIEFEMRE % 0.5%, BERIT 100 | & L, BFHsam
I20.2%, BEEIT400 1 & Uiz, £/, K4 OBRWE IR U iat
TELP AT (1) &Lk, BAORESIIOH)BERFRERET S 2
(X Day 5 ® UVA BHE%) T Rbb, 0B, OpiSEERe6, 12, 24, 48 &
O 72 REfI 212 dial tickness gauge #AVTHIE L7z, CR)BRFBRIEEZ©O i¥F
i) & TN EhDMEE D% HEAIER (ear swelling) & L, Zh i EHE+S.D.
(10°em) THRIR L7z, EREWIZOHEEFER 0. 6. 12, 24, 48 K1 72 B4
TH %I LT OKEE 18 L, At T2 ILEEM Lz, 28, £ TORIHLEIT, 2
HRDOZEE TRE (T—test) 125V Eha L=,
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6—1—3 RT—PCRI

HEE Fig.2-2 \RT L BY THB T L= A 4 X, B-actin,IL-2,
IFN-v . IL-4, IL-5, IL-6 XUV IL-10 T&H % (Fig.2-3), WO Ob)Eil
HIO0, 6, 12, 24, 48 RN 72 B D BN B A IR L ERICH LT, 2B,
ERIKINC L5380 ROV 7 FAMEED & — 2 ifk % Bile it (NIH A4 2 )
ICE DR L, B-actin ZPEENE L L7-#%t % k% . mRNA DIEH % E &b
Lize Rz, REBREWIL, KBRS AFERIFER L 72 K0 5 bERER

0. 6, 12, 24, 48 KU 72 R¥MI4I124 & 3 L& BE 15 JT. &3 60 T % fd A
L7z,
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6—2 R
6—2—1 HAERORIENZE(

Fig.6-2 12~ 7 2D TCSA I & 5() 7 L ¥ —phiEfi & % . DNFB 12 &
DT VX PR R KON UVA BRI & 2 BEAIEIE OB 72 250 % o
o

TCSA WCE DT VAR Ml 2 ik, HASRFR 24 BB ICEN
WRRASE =2 & 720 | 20tk 72 W% £ CHERILMESE L=, —F . DNFB i
LT VXM ERICEB T G, BALH T 24 FRI% I BRI ©—
7 &R, D% T2 IRV THEEH LT o7, TCSAICE BT LAX
—HEERMEERROKT T > 7 1BV TH, WIh b AR B ERILERS &
NRno iz,

. TCSA photoelicitation
-==-&--== DNFB elicitation

S s .. Aiteieniss TCSA elicitation
====Q--== UVA irradiation

Ear swelling (

0O 12 24 36 48 60 72
Hours after treatment

Fig. 6 - 2 Ear swelling responses after treatment.

The statistically significant ear swellings were noted

in treatment mice as compared with no treatment.
*: P<0.05,**: P<0.001
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6—2—2 HAMREIMIBIS2YA Fh4 > mRNA RH

TCSA IZ L DT L6 — VB ¢ <131z IL-4, IL-6 KO} IL-10 O
mRNA ZEHPBEIZFBD bh, IL-2 B IFN-y ® mRNA FEHR GBI RH
ROOLNT, £/o, DNFBIZX D7 L ¥ —p4fhf &% <1k IL-2 &1 IFN-
v ® mRNA JEHDBFHIZFRBD b, IL-4, IL-6 K IL-10 ® mRNA 35 ¢, 3
O HNT(Fig. 6-3); —F, TCSAIZL DT LA¥ i AR ONT 5
7 TILIL-2, IFN-y ROV IL-6 ® mRNA FBIIR» bhd 0D, ZDFEHk
EIHE 2 b O TH- - (Fig. 6 -4),
6—=2—=3 NIHAA=VZLD) A V4> mRNA OFRBIRE DOREYT

Fig. 6 -5 2% % DFRUSIC L 2 BMY A 4 > mRNA DI DR
ZAbERd, Th1 YA b4 > Th D IL-2 KO IFN-y ® mRNA i1, TCSA
(CLDHT VX MBS R TIBEE R ELITRD bh i holz, —H.
DNFB (2 & 57 LV — VBl 2 T2 IL-2 @ mRNA [ TEEFHR 12 B
RIZE—7 2358% b, IFN-y © mRNA [IHEFR 24 BRI% LY LR LT
o7z, iz, KT FU 7 ROTCSAIZL 57 LAX—MiEmEEA TIL. —h
LOYA I OEBNIFICRO bR o7z, Th2 By 4 v AL ThD
IL-4, IL-5, IL-6 RO IL-10 @ mRNA 1%, TCSA IZ & 2 ¥ T L —hfh
BRRIZEBNTIE, IL-4, IL-6 RN IL-10 ® mRNA AERFRE., KisEL
B L TRANRD bz, —F, DNFBIZ L5 7 LLF —HEfb iz 25
T IL-4 X OMIL-6 » mRNA B FHTE 24 FER#% £ ¥ EH L IL-10 ® mRNA
X, BEFR 12 FRIRICEHE— 7 B3RBD bhi-,

%72, IL-5 @ mRNA [TV ThOEREICE VT HZOREIZRD bhizn
o7, BT T 7 RUNTCSAIZ LB 7 VX — iR &R CIX, W ho
A F 14 > mRNA OFBEOEENIFIZRD b oz,
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TCSA DNFB
photoelicitation elicitation

M1 2 345 M12 3435

B-actin

IL-2

IFN- vy

IL-4

IL-5

IL-6

IL-10

Fig. 6 - 3 Cytokine mRNA expression in the ear after treatment.
M, marker; Lanel, Oh; 2, 6h; 3, 12h; 4, 24h; 5, 48h
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UVA irradiation TCSA elicitation

M1 2345 M12 345

Fig. 6 - 4 Cytokine mRNA expression in the ear after treatment .
M, Marker; Lane1, Oh; 2, 6h; 3, 12h; 4, 24h; 5, 48h
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6—3 & £

%7vw¥~ﬁ§%&%%m\ﬁ@k&é%%@ﬁﬁ%%ﬁﬂﬁ&&%ﬁ&
%L‘ﬁﬁmﬁmﬁﬁmwﬁﬁ%%énézkmiD%ﬁféo%@E@k&
2 JCHRRAE fAIENDEMB D> THECRFSIE 2 &b F T IEBHH
K&EKH%T%:&%%éOﬁi%&ﬁ@%ﬁﬂ\ﬁgﬁﬁwﬂﬁﬁ\#V
A7 V=Rl B, MER, B2 EDDD, T OREMFIL. st
%ﬁTémﬁmKiD\%7VW¥~%%%&E&&%%@&E@ZOKk%
Shd,

B DT LR — MR SR BSBRIEEE (HUR) ORI L - T
SRODITR LT, ST VX — VR AR R 26 1 T BAEME B O AT N % A
DI LY RBIET D, RBIECHERBMROB S RIEMAKEIL. 2. 3 O
%%%Hﬁﬁﬁﬁ%ﬂﬁ@VMT%6k%i%hfwé”%%7vw¥~ﬁ§
MERRIE, HNTT 2 BREMBOBE, 35\ IMIAEE 1 UVA Offix
CEVIFREET DI LITLVRSIT 545 46 50 | 2pps 7L L
FRBIE R & DR E A& AL UVA BEIC X 2 /BT 7 - CIEMERE 3 A5 BY
543z sThroY,

KT VLR VR G R D A J1 = X DRATIE, 7 LV — g i 8 4
RIERIZ, RISHFOFTR U BN BT RIS LR E 2o TWND, 25 TA
ETHL, Takigawa H*% °2 [CX VML Sz~ D AOERZRZANT, A%
HIZ2 A CTdh D TCSA IZ L DT LA — B i 8 %5 5 35598 S
TORIGRETIZRT 2 B IEIROZE L L . T MK 1 44 > mRNA O3 |z
DUWT, DNFBIZ L D7 VX — IR R & el L 2R HRET L=, 4|
DRERTIL, TCSA T L DHT VAKX — AR B A RO DNFB i L 37 L L
X —MEIEAL R 2 O BAMERRD SIS — 0%, Wiy 24~48 B2 v —
7 &9 o MO R AR OBIERIRBIE Th o 72, 9 LI=EMEREO (%
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b oll, FREFREOSUSRITCEBT 594 kA VL F —ATDNT
wEt L7z,

Th2 By A F WA > T % IL-4, IL-6 KO IL-10 © mRNA 5Hi%. TCSA
(ERDHT VX VB % TS B Th 5 6 BRI & 0 BE IR
SHRDODIZX LT, DNFBIZ L2 7 LA ¥ — i 8% Cit. BEAIEIED &
—VWRTH D 24~48 BEMI % (IL-4 L O IL-6) % 5 \ ik 12 el % (IL-10) 12389 &
ﬂto~ﬁJM1@#4Fﬁ%VT%éEQ&UHWqMMMWA%ﬁm%7
VX VAR RS & Il LT, 7 LAV — b S A I BV CHE T
9 IL-2 T 12 B4, IFN-y Ti 24 BERIBLURIC E—2 & nte, T2b
LT VX VR 8 TIX Th1 Y 1 N b o v REAEIR E— 7 B & —3
LT, H5WIEZENI YR LTHRBL, BhT Th2 BY 1 R4 Lotk
DIDTHD IL-4BPHBE LT 2EEZ O, —F, T L —pEiEphg
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Recent advance in researches on cytokines enabled us to
understand the mechanisms of inflammatory skin diseases.
Keratinocytes can synthesize and release cytokines in their
microenviroment in response to external stimuli such as
ultraviolet light, chemical substances, and bacterial toxins.
Cytokines released from keratinocytes affect functions of other
types of cells in the skin such as mast cells, endothelial cells, and
fibroblasts which can also release cytokines to contribute to
various kinds of inflammatory reactions in the skin. Today,
cytokine action has been extensively studied to elucidate the
precise mechanism of skin disease. Contact dermatitis is one of
the most common skin disease. Recently, many analyses on
mechanism of contact dermatitis have been carried out on
cytokines. But analysis of cytokine production patterns is
performed on almost lymph node cells or spleen cells, but not on
skin tissues. Therefore, there still remain several points to be
clarified for understanding of the precise mechanism of contact
dermatitis. So, in this study, the author analyzed cytokine
mRNA expression in the local dermal tissues in chemical-

induced contact dermatitis in mice.



1.Cytokines and T lymphocytes in the elicitation phase of

allergic contact dermatitis

The studies on T lymphocytes involvement and kinetics of
cytokine mRNA by the revers transcriptase - polymerase chain
reaction (RT-PCR) method in the elicitation phase of allergic
contact dermatitis were performed using skin tissues collected at
regular intervals from BALB/c mice sensitized with 2,4-
dinitrofluorobenzene. The results obtained from these studies
and inhibition of dermatitis by anti-CD4 and anti-CD8 anti-
bodies showed that participation of T lymphocytes and
infiltration of T lymphocytes at local dermal sites were found to
play an important role in formation of allergic contact dermatitis.
On the basis of these results, cytokines formed at the local site of
allergic contact dermatitis were examined at the mRNA level. It
was found that IFN-vy, IL-6 and IL-18 were expressed 24 h
after the elicitation and then IL-2 , IL-4 and TNF-« 48 h after
the elicitation. The detection of expression of IL-12(p35) and
inhibitory effect of anti-IFN-+y antibody on allergic contact
dermatitis suggested that IFN- y among several Thl types of
cytokines is especially important for the formation of allergic
contact dermatitis. Therefore, the author concluded that Thl
type cytokines , especially of IFN-vy , are essential for allergic
contact dermatitis and the evaluation of these cytokines mRNA

expression in the local skin tissues will be convenient method for



screening chemicals for the potencial as contact allergens.

2. Cytokines and T lymphocytes in the induction phase of

allergic contact dermatitis

The author examined the mechanism of onset of allergic
contact dermatitis induced by several kinds of chemicals in
BALB/c mice by focusing on cytokine mRNA expression. The
involvement of T lymphocytes in the formation of allergic
contact dermatitis was studied by the RT-PCR method using
primers for CD4 and CD8 surface antigen, suggesting that
both CD4" and CD8" cells participate in the formation of
allergic contact dermatitis. On the basis of these results we
analyzed cytokines produced in the reaction site (skin tissues)
at the mRNA level with or without the pre-sensitization
(induction) of two strong contactants (2,4-dinitrofluoro-
benzene , picryl chloride). Consequently, there was tendency
that the expression of mRNA of Thl types of cytokines was
commonly observed around 24 h after the challenging
irrespective of the pre-sensitization (induction). These data
suggested that the expression of Thl type cytokines in the
local skin tissue after challenging might be indicative of the

potencial of the chemicals as contact allergens.



3. Analysis of cytokine profiles in allergic and irritant contact

dermatitis

Both allergic contact dermatitis and irritant contact
dermatitis that are caused by many environmental factors are
common skin diseases. But differentiation between allergic
contact dermatitis and irritant contact dermatitis is very
difficult in vivo. So, we compared the expression of cytokine
mRNA in the dermal tissue in murine experimental models of
allergic contact dermatitis (2,4-dinitrofluorobenzene , picryl
chloride , oxazolone) and irritant contact dermatitis (sodium
lauryl sulfate , benzalkonium chloride , isopropyl myristate) . As
the results, different expression of cytokine mRNA in the ear site
of each dermatitis was observed at 24 h after priming. The
expression of mRNA of IL-2 and IFN-y was observed at the
local site of allergic dermatitis, but not in irritant dermatitis,
suggesting that marked expression of Thl type cytokines as
IL-2 or IFN- y in the reaction sites is very important to
differentiate allergic contact dermatitis from irritant contact

dermatitis.

4. Evaluation of sensitizing effects of phenolic compounds by

analysis of cytokine mRNA expression

In this chapter, the author evaluated sensitizing effect by



mouse ear swelling test with phenolic compounds. Skin
specimens were collected from auricles of BALB/c mice on 24 h
after elicitation of allergic contact dermatitis with six phenolic
compounds. The expression of cytokine mRNA in the skin
specimens was examined by the RT-PCR method. Phenolic
compounds which caused varied intensity of ear swelling
response induced expression of Th1l type cytokines ( IL-2 and
IFN-v) on 24 h after elicitation. It was also found that among
several phenolic compounds, dimerization of these compounds
from monomer decreased sensitizing effect. These data
suggested that analysis of cytokine mRNA expression in local
skin tissue is highly sensitive method for screening the

chemicals for their potential as contact allergens.

5.Cytokine mRNA expression in challenged skin of murine

contact photosensitivity

The dynamics of expression of cytokine mRNA was
examined by the RT-PCR method in the elicitation phase of
photoallergic contact dermatitis. Skin specimens were
collected from auricles of BALB/c mice that had been
ultraviolet A (UVA)-photo-challenged with 3,3’,4’,5-tetra-
chlorosalicylanilide during 0 to 48 h after elicitation, along
with samples from mice ordinarily challenged with 2,4-

dinitrofluorobenzene . The levels of mRNA for IL-4, IL.-6 and



IL-10 were markedly elevated in the skin sites challenged with
3,3,4,5-tetrachlorosalicylanilide plus UVA during 0 to 48 h
after elicitation. On the other hand, IL-2 and IFN-y mRNA
expression was characteristically obseved in allergic contact
dermatitis induced by 2,4-dinitrofluorobenzene with modest
expression of Th2 type cytokines. These data suggested that
Th2 type cytokines are more readily inducible in photoallergic
contact dermatitis by 3,3,4’,5-tetrachlorosalicylanilide as

compared with allergic contact dermatitis by 2,4-dinitro-

fluorobenzene.

Finally, this study suggested that analysis of cytokine
mRNA expression in local skin tissue is a convenient and
highly sensitive method for screening varied new chemicals for
their potentials of irritation, sensitization, and photosensiti-

zation.



