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We examined sensitization and crossreaction by the guinea pig maximiza-
tion test (GPMT) with phenolic compounds. Skin specimens were collected
from earlobes of BALB/c mice on 24 h after elicitation phase of contact hyper-
sensitivity reaction (CHR) with phenolic compounds. The expression of cyto-
kines of skin specimens was examined by the reverse transcriptase/polymerase
chain reaction (RT-PCR) method. Consequently, phenolic compounds which
showed positive reaction in GPMT expressed IL-2 and IFN-y on 24 h after
elicitation, and some phenolic compounds showed marked crossreaction. Their-
fore, it was found that on several phenolic compounds, dimerization of these
compounds from monomer to dimer decrease sensitization.

Key words—phenolic compound; cytokine; contact hypersensitivity reaction;
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phenol BLEMIDBESEMEIC DV TIE, BRHCEo» OG> s TWw5b. —JF, phenol %
LB BB LI L HERILE X, EAKLLE6D00H5 I LHHMSNTNEY
D, NSRBI OVWTORET RS F VRSN TVRL, 2 ThRA RILHEHPATHEA I N
T\ % phenol 2ft&¥1 & L T eugenol O isoeugenol Z ALY LiF, 16 D _BK%EEDRME
e DB N V5855 %4, Magnusson and Kligman @ guinea pigs maximization test (GPMT)" K T¥
2 ZERVIYA P A Y mRNA LRI X ORI L. 7, 2hFholtAYkTco
BAERRERIGIC OV T HADLETEML, ZORIEA I =X LDV THETOHRAE I LOT
WET 5.
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Fig. 2. Experimental System

A, Measurement of ear swelling and sampling of ear; @, painting of phenolic compounds.
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HREE 5% &L 100 F oI A L, FILEREE 5% & L 20ul FoHMHARE L1
(BN EGCIRE 3R HERYIE & RN U G 0B I HERR A) Sl
BREELT, 5% &&ELI). $hBL2OBEEIE, 4V 7HE Lk, &gk 24 B ofmEN
J& & % dial tickness gauge (Peacock 1) ZHW\WTHIFE L, EEET (0D o X+ HANE
A (ear swelling) & L, £ % 10 *cm (CEEEES.D.) TcERL1.

185, EEREBYIISEYT3IEd o5 18 PLAER It L /2.

4. GPMT [CLBEIEw b CHRFEEER  Fig. 3 ZE/LE v b D phenol LAY L B
CHR D&% (GRMEREMHRE) 1>\ TOEREH A3, GPMT |3 Magnusson and
Kligman OFRRGEP ICHECTEML 2. 3785, ELEY bOFREF LE 4X6cm DS
IXFEL, @0.05ml D7 aA v FDFELT YNy DA, 20.05ml OEERYE DA, 30.05
ml D7 a4 Y DRERT YNy EHBRYEOFERBIEAYZIER L] > RN a g
U7c. RRASES 1ERBICEIBNOEEXD, 10% 59 ) VEEESF Yo s (7Y vEH)
ZEA L, $ERWIE % 2X4 cm OIEHKICIEY, BASHAETE % 48 BERTT - 72, FASYALRI% 2 BRI H
IR DEE 5X5cm DA ITANY, 2X2 cm DOIBMEICHEERE 5 %40 L, 24 BRI
UZc. BRER 24 B HICHERBEICHE » THIE L. BILAYORBRIERER OEROEE 3 <
7 2D CHR &fElHkic, WFhd 5% &L, BRI~ TAHY Tz,

153, ERBYIELEAYT 10Ld S5 60 DEAFERICHEL /2.

5. Phenol RILEY DRETE M ER Eugenol [ U isoeugenol |T & % BEAEFEE N O E R
% FRLO& 42 OB ER OFEEIREVERICER L. S o~y 2 CREMEER S A%
IZ (Fig. 2), BT » b TIREMFEIR 7 HIRIC (Fig. 3) &4, SEE&K L 6 BHEOILEY & D
BAFRZM AT 2 HY THER A L /2. BEERROFN &R FEE (5%) TR
PSR L 72, 188, EREWIE <Y RIEHF 3T D 1808, £ 5 MIRE 1005
71 60 PLA % & FERITHE L 1.

6. RT-PCRiE <Y ADERRIIBVT, OWEFNGEI 24 % (BUELERIGTIREE
o 24 RpfalR) OB %A ERELL, 4 M guanidine thiocyanate buffer % 1.0 ml N2 & (H/ Rk
BRE) %4 YF A X%, WHEICHED RNA 2L, $50T RNA 2 g A5 L 3%
L, M-MLV-revers transcriptase (GIBCO BRL) %\ T cDNA &5 L7.. PCR I, 94°C, 1
41, 60°C, 2 43, 72°C, 3 DM T, 25 cycle HEIRA1T - 7. PCR if#f] L 7z B-actin, IL-2,
IFN-7, IL-4, IL-5 J¢ O IL-6 D45 7°5 4 < — 4, Clontec {tEID & DA\, 185172 PCR
Y14, etidium bromide % 0% 7z 1.5% agarose gel IZ TSR 2TV, HEG 2850 FARESR
L.

@ ® [ * O
7 14 21 23 28 30 (Day)

c e «

Fig. 3. Sensitization Schedule (Guinea Pig Maximization Test)
V¥, FCA intradermal injection; YV, sample intradermal injection; 9, sample-FCA emulsion
intradermal injection; @, 24 h occlusive patch test; [], observation; %, 24 h occlusive patch test
(re-challenge).
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Table 1. Ear Swelling Data
Chemicals Mean=S.D. of ear swelling on 24 h (10 *cm)
Eugenol 2.3110.107
Dehydrodieugenol A 1.98+0.029
Dehydrodieugenol B 14.1310.335
Isoeugenol 12.37£0.311
Dehydrodiisoeugenol 3.19+0.179
5-0-4-Dilignol 1.751+0.072
& R

IL-2

IFN-y

IL-4

IL-5

IL-6

Fig. 4. Cytokines mRNA Expression in the Ear
after Challenge
M, Marker; Lane 1, isoeugenol; 2, dehydrodi-
isoeugenol; 3, 5-0-4-dilignol; 4, eugenol; 5, dehy-
drodieugenol A; 6, dehydrodieugenol B.

1. Phenol R{ILEMIC LB 7 X CHR DR
EER 24 BRRICBIIZ3ENER, Y4 +h
4 ~ mRNA ®i§ Table 1 | phenol % 1t &
Pc & 5 AEEE 24 IR D < 9 2 0 H A
JE i (ear swelling) @ &5 R %A 7R 9", Dehydrodi-
eugenol B [z 7 isoeugenol I B W\ T & L LWHAN
MRS S fuchs, ZofidnwdFn sk
9978 ST H - 72, Fig. 4 (3 phenol ZIL&IC
£ B RA AR 24 KRR O, < v 2 TBICE
J B4 A A4~ mRNA L~V TOFNT#E R
ZvL7c. Thl flildfikos A rha4 v TH 5B
IL-2 % T¥ IFN-7 14 eugenol, dehydrodieugenol B,
isoeugenol K U dehydrodiisoeugenol 12 B & 12 28
Yot Th2fifafikos A4 B4 DS
5, IL-4 |3 eugenol, isoeugenol, N 7F dehydrodi-
isoeugenol IZHB WV TEKICIED Stz. IL-5 i3
WENOEEPIcB LT HRERED S L
- 7ohs, IL-6 (& dehydrodieugenol A LIA DAL,
BYITHRBINED Sz,

2. Phenol RILEWIC & B REEEE 24 B3RS
RICEITEGPMTHR L€y Mtk B
GPMT (3 Magnusson and Kligman O{|xgRE7%E
SR> THREL, Z DF5HE% Table 2 1277 L
2. Dehydrodieugenol B J 7 isoeugenol (3t
V 7 7 (extreme), dehydrodiisoeugenol (3 III
(moderate), eugenol (FII 5 » 7 (mild) Td -

7z. Dehydrodieugenol A & U¥ B-O-4-dilignol (21 5 ~ 7 (weak) TH VY, KIBIFEHETH - 1=,

3. Phenol RILEYDREETERIE

Table 3 T phenol RILEYID 5 5, eugenol K T iso-

eugenol @ B EHA/ HBIKIC X 284 O (B 24 B[ o T N IEIER K O RRIEB RS
FRERE U7o) BAERS AR & © T 21T > 1o £ LD DFER A Rd . Table3 12554 & %
D, BHERLZERIED L 725 & DIE & IL-2 KU IFN-y O mRNA REIMEA#H & 750, IL-4 D%

NII-Electronic Library Service



328 Vol. 118 (1998)

Table 2. GPMT Data

Chemicals Sensitization rate (%) Grade Classification
Eugenol 20 I Mild
Dehydrodieugenol A 0 1 Weak
Dehydrodieugenol B 100 A\’ Extreme
Isoeugenol 100 A% Extreme
Dehydrodiisoeugenol 50 ' II1 Moderate
[3-0-4-Dilignol 0 I Weak

HOBWTIID 20EFICED SN AMEAICH - 72, —F, BIERERIGHSMEEE b0 (Hic
GPMT (T &k B BAESZMED 0% D & D) 1I25 W T it IL-2 XUt IFN-y ® mRNA FH 3D 5 h
G S

% =

Phenol SRLAPNC W T OB LR ZEE < OMEN S 2.V F7o, BAEMER ORIE
REFC DV T DEED, Barratt SEIEHDE LTV DHhHBH, D WFNbHEEKS 3\
BEN S DEMLEMICBE L TBIEEAETHD, 2 oDHEM LI X D EKRT 2/LAY%E
EEDITHRERIZIEALERL LSV,

% 2 T34 13, phenol RLEYD 5 H eugenol K T isoeugenol % thulaic, 6 FEEEO(LAY) DR
TEVER OB BRSSO W T DI 24T - 72, BAEMEDFEMEE 3 in vivo SERTH 5 GPMT
L EBOTHRUILBIEMR 2 ) —= v EDS S, ¥4 F A4 vEEBEE LYY X
CHR O RZJ§KIGR AT IC B 1 5 ##HTIC THEHME L 72. Eugenol & UF isoeugenol d BB K T i3
GPMT T 3 eugenol & FL# L T isoeugenol O 5 DSPEMHER G AE <, BAEE b % >
7o, A P AA VEEFTICB O TR EDS S5 D/bAY & Thl #iHk D IL-2 & U IFN-y ® mRNA
FH 2D, Z OMEHEI isoeugenol ICB W T L VEHFETH > 7. T78bH B, eugenol & T iso-
eugenol I, HEFGIEH B BDODOVTNGBIENEE T 2R L7, —F, eugenol KT iso-
eugenol D54 D BKIZ DWW T, dehydrodieugenol B }2 U dehydrodiisoeugenol 13\ T
HIBSEM R OB ERA80 50, Thl fID mRNA KB SFHETH -7, L LEHRS,
ENENDOREERMMATH 5 dehydrodieugenol A i U -0-4-dilignol 1T B W\ Tl BAEH R O E
NMERIZ DTN 55, Thl 20 mRNA KB I3 EAETD ONE - 12,

/o, HNERGELL, GPMT TEAEMEOMEES & DI1E & IL-2 KU IFN-y &\ - 72 Thl
MDA b A 4~ mRNA FBIDERE IS SNt hs, BER DITB VT b RIGHE
BHETE 508, Hﬁ@nﬁNA%ﬁﬂwwbﬂéu&ﬂb,HHMWQHRNA%E%%@&
LIcRR 7Y — = JE SR E OB OB AT T ABOERERL R ) —= v 7'k
D12 V/EEEbN 5,

HE, MAFEEE L ThlE TV 5 eugenol 2 U isoeugenol Dficid, L TWVW3 DA
20T &S, BUICABRILEZ T -EBAERESA TO 5 AJREEL S m&%méné ARSEER
FERICHB VT, dehydrodieugenol B U isoeugenol D83 WEAEF TH 5 & E DR S o, —
75 dehydrodieugenol A K UF B-O-4-dilignol (3B IZHRD TR W C E MR SNz, Dk
) &:2&5}%5’@&{?{,@ EFZ LN TV 5 eugenol T isoeugenol 13, HEEE(LIc L KT 2 &
ROEDHBEICB VT, K2 DBMEHNE L BIL 5 T &R SN T & IRBEBREVER
Th 5.
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% 7z, phenol RLAYIR DBAERZZERINIT D W T3, eugenol ¥ isoeugenol (W1 & HE
B LOREMRDHBICODWT O AFEM L /2. £ OER, SMLEYIRTREMICERE 12408
B 572, Eugenol JTF isoeugenol [] Tlid, Barratt & DR & [EREICRREM IZED - 72, —
H, RXEHEOEH WS D E LTI, dehydrodieugenol B & eugenol & % L) (i isoeugenol & 21T &
5. Phenol A LED—REIWI IS # /1 = X 5121d, @Dorthoquinone DAL A N TRIGT %
the poisonivy mechanism (poisonivy X 4 =X A), @AV A ) XL (A VY A1) =) DT I H D
IRFRIEF2 2 EFIIN&EE 3% &Itk » T2 X 5 the benzylic radical mechanism (X > {4
A7 =X 24), @phenol DKIREED 5 KKRIEF DRk ZE(LIZ & - T =X 5% the phenolic radical
mechanism (phenol 2 71 = X L) D 3 OBHER SN TV A, D O RBSUGHEEZF - 723 REFED
REICEEZ DT, QRUVOE, 71— Y VHEHADIER T 5. Eugenol I phenol 4 #
71 = X LT K BBV — b D3, isoeugenol (d poisonivy A 1 = X ALK BRIENV— b BFETH S
EEZONTVWS. W DI EHh 5 eugenol & isoeugenol & DASERIGD/RIBIE, MFHEL -
fov—PMCEDFIRIELTWA T &E%E/RE L TW3, Dehydrodieugenol B }¢ UF dehydrodiiso-
eugenol | eugenol & 5 I3 isoeugenol & DAZZE=WNE -1z, TDOHHE LTI, dehydrodi-
eugenol B }2 U' dehydrodiisoeugenol (& phenol P4 * %1 = X & F UF poisonivy * #1 = X A DHE D
BOBA A1 = X b ABATVWAD T EBHEIN, bV — kD FRRIGT 5 &8
NESN 5. —7, dehydrodieugenol A F UF 5-O-4-dilignol 12 & & 1T eugenol & % Wi isoeuge-
nol & DAZZEMAKIBEL TV A, N3, dehydrodieugenol A Jz U B-0-4-dilignol 13 & & I Hijh
TIRBMEESEONEWS T & (Table 1 X UF2 25M), 72, eugenol d 5\ I3 isoeugenol & 13
BiSofev—t BFIAEI~NYEUrHEV—bE) 2XEELTHET S E0RBEEINS. 4l
I3 phenol A EEYIDO—BIZ D>V T DA DR TIdd 553, eugenol J U isoeugenol & 415D
ZEARTORIER I B O TIREH UGV — b ROREINE RGBT & & 0 BIERER
EBEI-TWbDEEL SN, j?@?ﬁi/%?#@’ffﬁi@i‘ﬁﬁﬁﬂi DR D B> 5 JEAE X H
=X LA 5L 3REETH S EEbN 3,

L L, SE0FEED 5 eugenol K TF 1soeugenol BV FN &L D FER FEEEER) Lo
Faﬁ'(rzf‘!féé%fimb@ﬁ% WD ONAMEENITH > 72, DX D ICBIERERIGEFTT 5 &
kD, BAEHIRELFYE & OBETEHMHEBER L VIS s b0 b s, 5%
m®mmd%wé%ﬁmmmﬂmmmdﬁ%)@T®@ﬁ§%ﬁuomf@%ﬁ,itﬂiw
BOLFEREE D 5 VIS & BAERFEREE OB DLW TIIT L T FRETH 5. &
72, BAERZERIGOEm VWS DIEE, Thl MilOREIEEN R BAEEICHD, o DRER

bIADBIEHR 7 ) — = v FEIC X BITRER S A L. .

08 D phenol R LEY) D BAEMHE M CBAERZEMIGICOWT O 2E L 7 & 2 A, HE
R CEE S EAEIE 2B 9 5 phenol LAY S, & 24FED BRI BVTIE (b5 WV IE &Ik
T2 L&) BAEEAMET T 2EREICH 5 T &, phenol RILAYIE T IIEMESRIL L — b
I X O BAEREKILE TS &, £72, v 2 CHRICBWTHAMAMEESE L, GPMT T
mﬁf@&@mﬁé&%ﬁﬂj\@}imi@m“ b D3 E Thl OB DSBRE 1C78 5 T L AUR

X .

BAEEDOECITHEY, 7 b E—l, BUEILE O - fobk & 7SE8UE O HEIMERIC b 5 B
S2ILBVTESRE T £ TERIENE, KEBSFHEOREZ2MR L cZetomniliiskd on s
Bicd s, Lichi-T, AEOL I, Kk, #HRMEHEZZ SN TOSEHFRET b Ak
HEOTRICK » TIIEMEHE CHEESEL) 2ENSE2 T ENTE, e SATEEL £
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