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TE il Tt d 2ia5iE S LT Kinber 5 (1986) = Basketter 5 (1996) iz 0~ A &M% Local
Lymph Node Assay (LLNA) ZMEZR E 4., Bk EFDIIN) F—32 3 VA fTh E<FERAIND LDk o7,
0ECD e iz 1 R4 > & L TH 2002 FiZH&RZE S N7z (0ECD Guideline 429 Skin Sensitisation:
Local Lymph Node Assay, adopted 24th April 2002). L2 L. ZOOHIERH TEEZEIN/ZFI D DNA
NOWODRABZIBEELT2HETH A0, RI ORFEVWABOBE L WAERTOERIZA T4 THo7. RI
ERWEWAEE LT Brdl B 0IALZE A D71 (Takeyoshi et al 2003) HIWESNTWBH, R+
NYF—RENTWARW, —h, F1EIMEFETE ) OWTEHEIZATP SEZHET 2 HEEZHE1C
BAFE L., fUEHRICET 2B AT HE UL (HTMgEE  KERME) (CHMZEET 27205 L LW E
BEEE L TSR L. TEIETIEZOFIEN R 2 AWAWNE WD RIS LA BEET, hDRER O NN
BIRWHIETHD, HMET 2ICET2HETHS EEZLZ,. AABHERAELEE: (KEBEFES) Mz
EELE. IHEZT, RBEFA2TIHMEERESICIBNT, ¥Rl 6 EEX OBMNZITo 2. 28, R
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B JEBAR M, 55 1 7 [ B A B EBR B EESRERER (2003, 1L 7)
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(-1) KELLD LT 28EE

EREBESARBIITEN Ty bW EEBEDPEIER EINTE =, 0ECD A1 RI A 2B S Nz hiE
E LTI, guinea-pig maximization test (GPMT) 33ELTX Buehler assay (BA) i 2. 5 OiEriElL.
BAEAE RO EERCZEARMNICE#E - ST 2281250, BILEY MW T 2{eEME0BRER DA E
EHRHTA2HOTHS. LEL, M EFENTHZ2ZE, dBICSEAMZETAZE, JANBLIVEYE
FEFHIZELDEHMADOA N L AORMENE B,

Local lymph node assay (LLNA) i3 Kimber 5 (1986) ik VIR N-HERENRBTHD,. YU REH
iz 3 ARG L CHBmEZ%A L. 6 HBIZ *B-Methy]l thvmidine /=13 "“I-lododeoxvuridine % ## Ak
NG L. SFFREgICHmE L) >NEXL0RE LY N BBEEOMHEEEEZRIET 22 &ickD. B
D NEROMEERISETEMM T 2 BETH O, BEEBERO SEULORENE SN EEITBTE L
HESND, ZOFREEFNICBREZTERIC BT IRIGERMRDAET., HEROFEELR, UTOXD
A w MRS D,

1) BB 1AM E E 0

) BENEELELTHESNDZD., FEANMNDERN

)V INEROEIIHEYEOER IURESRICHEL TEZ 2729, HEEKEELRH 5.
4) Freund’ s complete adjuvant (FCA) ZRHWaW sl EZ 2 A ML AZRBTE D,
b) i Eh 4 B E et T RE

6) 3 A -HEIEL TEE

7) &G4 E O L2 ] 58

§) EIEY FEHEBELTYIAORERIZET 2ERIEZE 55,

9) BEAEHONAITH Dm0, FWHMIC AN Z X LOWFECHBRiEOH#ENIFTES,

INEOAY w b5, BKTIELLNA 12 X 2BESRE - MTEVE <frbhil. T—0NERE . ICCVAN
TOFMZERT, ECDHA RS0 > &ELTEZIFANRSN/, EPA, FDA OHSA HRITANT WA,

LU U 275 ET ORI R Be5E B2 A B R T 38 (R 225 b &4 D DNA ~DOED AR EIEIEE LT
HNTWDIZES, RIZYTAIICERRKRST2L WIS FRHEOBMENRE D, HPETOEENHTSNT
Wb, RI ZHWEWERZEELUTBrdl ORDAARR [L-2 EAEBRD2FENHREINTVWSE, +4iz/vY
F—hkENTWi,

C-2) HEEIZDNWT
C-2-1) LLNA-DA it FE

BB IR E TR O A ENE D TFLFME ONTF2) BEEOY N7 /G L TRIERE & 2
BZECEDEIZEEZONTWVWS., BIEBEH TR NV EHELENT T NS AN AR
ICRDAEN., B bEnzT 570N ZHIEEREY > REIEEL. T-V >/ BRICHIBIRTRZITD.
HMERARZEZ I/ T-U ONBRIIFEENEZRE L/ T-U N KRE L THIET 5.

LLNA Bid~x 7 ZAHAh e BMINENEHBME ONTT2) ICX2REBRENAT-U > NBROBEZ, i
U NEEENEEEE L. T ONEIIBIT S RIE#EEMOBEE R ~OR DAL ZIFEL L THRIET
LHHETH D, —H., HEE I N/z LLNA-DA {EIIHfEiE = T 2451E % ATP ORHBICEE L6 DTHD,
HAMEEIZ LINEEEDDE A ITEN

7535, LLNA-DAJEIZ LLNA ERIEOMHRE Z 55/ DI RS BERLIVHRBIZEEZMA TS, ZOZE
HIC X DREFIEC BT A RENME TR LNENI DV TIEHIMEES TRICEREL/-ATHD, (-4)
=31

(-2-2) LLNA-DA#@ 7o ha—)b
LLNA-DA 0 7’0 R O— )L 2D TIZERNT 5. 2B, BEOLD, LINEOREEZFBILOPITRLE.

BN . HERBROEN CBN/INFR~7 A ([E#OM (BA/Ca £/213 (BA/] T A)
H, (BA/INVDAEE, AEFv—ILAUN—K0BA L/ CBA/INCrj 7 AT&HD., (BA/T &5
FHICRZEDOTI ATH 5.
G ERE B E R WS EMEREE, B8 (10% Eugenol, Z7=13 15% Hexvl cinnamic aldehvde) . #&

e



D3RAEBULLELOHBME (la % . OECD VI RE1% B8 & L T Hexyl cinnamic aldehyde &
Mercaptobenzothiazole ZHELE)

BH-0EMmE . 1#H/-0 3L (4LELE)

BB, ITATEEANWE LR, ABEEMOTVAREELRZD., #HEEWEEZLHEOI LI LT
BRINTHEHT, #RAVWVIBERICEET 2L oREIISO L ZAEBHIN TR,

R . B ENRDEET, H2NWEIBRETE2REZH WS, @E Acetone/0live oil 4:1, A00),
Dimethylformamide (DMF), Methyl ethyl ketone MEK), Propvlene glvcol (PG). Dimethyl{ormamide
(DMSO) DNEIZ IR T 5. ([FLL)

BIEHBE NI Tz W T25—FREIZXZEND ONEDATP &8 CH-Methyl-thymidine £7=13
%]-Deoxvuridine ZEMRIEH L. U > /NBRIZE DA TN/ FEH)

BRI E © LLNA-DA £ T3 3 HRER T 1% SDS ALiE 1 B[l i #h Bt EiAi & 2 WIZBBR 2~ 7 A Ol
Hiiz®&fid 5, THR (/=36 HA) IZ4MBOBAZTV., T0O 4 EEEICHENT) /8128
DHL., BERESIIEEZHELZOE, 2HOATA RTI AR IATHBLDRT., % 0.onl @
PBS iz AL, RN d ., TNEHERL., BFEESERTT20uL B> 7)) 2 F L, PRS 1. 98nL Fizinzx.,
ATP HIEARE & T 5.

4 EEOBAICLD, WEHEELERNEOREMO L (ST @) [Z8EFICHENT 5. ZNEHESRENZ
HER) NEREITATY —fIRESEREI., FNe0RFREENRECTNWAIEREL SN S,
(WS E % 3 OMEFGAE L7/-#%. 6 ABIZ ‘H-Methyl-thymidine & %3 "®I-Deoxvuridine &g
ZEEHIRDSFEAL, SERBICYTUAEZER TS, U /@EZROMBL, #Eiz7—=)L (ET—
FISPELBEIIEENIT-NT2), £REA Y 2 ETEPMIML DAL, HiEaiRsFEs
S, ZHNEPBS T2MEHFL/E, W TCAF T IS RMEEL =%, Ly bz ol @ TCAIZEEL. U
NEREEIE T Z RI OB DAAER IR E U TS 5.)
ENE. LINA-DA B TIZ4AEEOMEZTS TEM LN EERESER TS,
FEAOPE - SIMEAR 3 LA EDEFIC, BEEENE T 5. (RE)

C-2-3) LLNA-DA DR
LINAJEE R U, LINA-DA ORI T O L S ICENE NS,

1) LLNA B > Ml OfEE LT - Methyl tvmidine @B A B ZBET 245 LLNA-DA iETIERI
EERALUMGWAHEELT. ATPESEOEMZIEIES L.

2) LLNA 313 3 A MEGER S L O REFE ZfT, 6 HE® Y /N EEmE =z 3 275, LINA-DA #1433 H
Mg RS %, THEH (F/-136 BH) 2 4EBEOHKGEFTN., FOREIZY O BREEEZRET 5.

) LLNA-DA £ 5 DI 1% SLS ORifES 2175,

) U NEZEHEEL, A4 RS ATDRTZEICED, Rz > iz BETE 5,

) 10% Eugenol OEMZE 9RO VIR LEBTHEF LA, WL SIILUEREERL. HEERH D,

) BRI E OB EII LN ESIFER U TH S,

) RI Z@IRAER S Uiz W EM S EBRRIECREDINENES TH S,

) ATP EBZEREN DRELZBIEETHAINI TV N T2 7—FETRAETD NS, BERA
BYNIERBNT—FELTESNS.

(-2-4) REFICRB=NANYFT— a3 > OfEE

REFE O TEMRS N7235 T LINA-DA IO N F— 32 3 2Thi, BHRMESRHEIES LLNA k& 131F
Rt ERE SN TV D, X REFIZEERS TE S OMEEWHEIZDOWTERIZHAL, 97BLZLD5 T,
BWHERBFLNATWEEDOIETHS. LML, WINDL—RTOHETHD., DELRFEETS LT
RN FT— 3 COREPBETHD,

(-3) HEEZEDT >IN T—a v O#EIZDNT
(-3-1) #EBMEOZLE

HEMEIZ] THEET. TONTI Ty Ml TEEEHETN TSSO 4, BiEHEEINT
WHLDOWRITETH- 7.

B EIZIZ., o)X+ % (DNCB: 2 4-Dinitrochlorobenzene) . ¥ 3 > ¥ (pPDA:
4-Phenylenediamine), 77)La > (Trimelitic anhvdride, Abietic acid). 7JL7 & K& (cinnanic aldehyde,
HCA: Hexvlcinnamic aldehvde, Citral). Zx /—JL48 (Isoeugenol, Eugenol). Urea%# (Imidazolidiny!l
urea) . A —JL48 (MBT: 2-Mercaptobenzothiazol). /@ (CoCl, NiSO, . #%&#| (Propylparaben). A
) (Methyl salicylate). Fmi&tE#] (Benzalkonium chloride) . #f4fEOLEMEIEGENTW
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AR ORREEIZE L T IEEIZEWEBIES M E TH D DNCB, pPDA, Heém s WL EBHEEME & LT Cinnanic
aldehvde, Isoeugenol %#. HEEOBIESEHME & L T Eugenol B LN, Abietic acid, Hexvlcinnamic
aldehyvede, Citral, Benzocaine Z. £7z. 35 WE{EEME H 2 WITHFIH 4 E & LT Propylparaben, Methyl
salicylate, Benzalkonium chloride Z5@IR TN TS, 7233, LLNA T false negative &7:5 NiS0, U A
MzmAzsh T3,

PLEMS, BERANY T—2 a3 > TOHBMEORERRIIIZIEY TH 208, BEMERDRho/zl &0
RSN B HFEENRETH D LN EEFRENIZIFCEEZA-SS5I03/NEORBME TS B8,
RigHEHEINBEITIIMY L-FROBESRBREE LT, J0E<0oWBEME THEHEEOZ UM%
BHENZT 20BN H 5.

(-3-2) In vivo 7—% ORI

FTORIZRLEZLEDIZ, < DWEIZDWT LINA-DAEIZ LINA SR U#RE N E SN, HIEO—FEIZD
NWT kBB T 5 & LLNA-DA £ & LINA 13 0. 667.LLNA-DA % & GPMT/BA 14 0. 463. LLNA-DA % & HMT/HPTA
L 0.316 Tholz. iah, HLHEETEBREN0SULETIEEICEV—3, 0.6 LETIERW—F.
L4 UTTIRGFD—FHLTWLhWEEZNTHY, ZOBEETII, LN ZEO0—HIBRFTHESIN. EIE
v FPE FTORBIEEO—HIHEFVEL WL END., BREMENDENZEDEEL TS E
EZAONZIENS, SEIIEEDELESC L TEBIBRNTI2HERH S,

723, MBT O RMEE Th - /=745, Basketter 5 (1992) . F7=. Delong 5 (2002) ik % LLNA OET
WSt TH Y, 0ECD A1 B Z-1 2 429 Tid, MBT 2B B E E L THEL TWS, LML, LLNA-DA i
TR 10 TSIED 2. 0 EEERBNMIEACSN2H00, I EFBATW Mo/, FNL EOEETIdMZ ST
fEAME T L Tnd. LINA iEE AR, ST B < AAAHBEIISOEZAFRHETH D, £/, LLNA iEEFEEIZ
£ BEOBRHEREIZR <73,

S5 TRl Benzalkonium chloride 13 LLNA THEtE. LINA-DAETHEBEMZR L. Z0=H. FEiEHEA
DOHIT LLNA-DA ETREBEEZ RTWENFEET SRR ZE A o /. Bt za 3 2 RAmEER O+
IZ LLNA FETHEBEEERTDHORMENTHRO, FNSIE LINA-DA ETHABEE A BN S 5. 515,
AmEEEFIZDATLNA-DA EEHWTHENT 20 ERELLEEZ 5D, LINAESH D WE LLNA-DA Eic &
O s RAEM OB E EOXSIZAEEE T AN DNTIE. SROBE/LHETH D,

% : 1 TBEOHERREDE DB LOMORER RE DL

mE % LLNA-DA LLNA GPMT/BA HMT HPTA
2,4-Dinitrochlorobenzene + + -
4-Phenvlenediamine + + + + -
Trimelitic anhvdride + + +
Cinnamic aldehvde + + + + -
Isoeugenol + + + +
Eugenol + + -+ +
Eenzocaine + +/- + + /-
Abietic acid -+ + -+ +
Hexylcinnamic aldehvde + + +
Citral + + + —+
Imidazolidinv] urea + + + +
2-Mercaptobenzothiazol = + + + +
CoCl, + + + + +
NiS0, 5 == + + +
Propyl paraben - - - = +
Methvl salicylale = = - =
Benzalkonium chloride + = = +

LLNA: Local lymph node assay, GPMT: Guinea-pig maximization test, BA: Buehler assay, HMT: human
maximization test, HPTA: human patch test allergen.

(-3-3) FT—HFOiEEE
F AR EETEERELARBI I OWT 19T EL0RBNH D, £/, HEERICITERMNICEICHE B
bNAMIEEN, o T, HETT—2 OEESEICHET IMBIIENWLEZ NS, £ HEZEORET
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L etE Bk GLP REMRTH . (LP ABICELC/ZHABBREIIEAL TV b0 EEDN . 70
FO—IUISEEIZER TN THY, BRAND FT—2 a3 CO#FRBECEEH 5N/ BT —5 DR
BITA. TNSQTEDSHEHRANNY F—3 a3 i3 TP ML T, ABRNEwEEI Nz ERRLT
BhWwEZEZf, HL, FoyZLEF—FE2EF—FTHY. £F7—F LN TORERIET > TR,
AERERBORR BT o TRV, - T, RN T— 3 3d— MeshizsBmEzHE50nT
v, T—YOEERZEICHERTI2L6ERD D,

(-3-4) HMEFMEHRE

Eugenol (10%) i22WT., 9EID#H DR LERZIT> Tz, TORBRICIIUL, U NEFEROBE
LDk (SIfB) ITKREGZIIES, Fiz, TD AP FEOD S] BRIEFES DTV, Bt EOERE
THDSEIZBA Tz £/, 8] i 3 ZRTHEEIRE (EC3) H 3ED#E DR U BT Eugenol T 5. (9%,
5.59% 4.23%. Isoeugenol TI 3. 40%, 2.28% 2.46%& KEAREIEN 57z, LLEXD, HFEEOBELRE
HEDRNIZHB T IEHREIR WS EN D,

(-3-5) MRk ER M
EHEHTONY T— a3 2MERIN TV AW ENS, HTERho7z.

(-3-6) sl E L7z in vivo T—# O 44 ‘
Haneke % (2001) %= Basketier & (1992) Oz izl N2~ T A, BTy PEUE F TOERE
REEHLTWS,

C-3-7) mlBriZomfEtE

XD ARRBMICE > TRIEEMBICHT D2RIGRZ2 T EN S, BUARRHOTVAZHND & EDHIT,
BEIZBESRZAWTHBRZERL, TORICEZRE T OLENSHD. F/z. ATP SEAZEICANSHE
BRIA-—NZROREAECRENRERDZTENS, FEREBTED SN/EY/L 70O O —)VIEEIE> T
EWT LLERDH D,

C-3-8) Eipmatms =04

HFEEE invivoilBiiETHh Y, 22 REBRBRETIIAW. LU, LN EEFEEIZFCA LBZTH T,
Bz 522 A N A0, F72, LINA & RZs 0 BEIRIE R QBB E < | B O RS ERD Dz,
- FHEMEIZEILEY bER W Naxinization E/AR EDREFIETIT 1 8 5 L EER TN TV S8,
HEEETIIIMLL EEDRNn, TSI EMS, HEFERIIREL VBMEMOITEN TS EEX S
Nns,

(-3-9) T A MM OERYSHE

JAMOHEIZDOVWTHHEL WEBEIIRIN TV, HIZaA M =T 3— > ANENETEDI
We LINATEIZRI MR ES 2 FL— a3 2 AT 7—L VWS ElREEVNLETH LN, FETIERI] EFRIZ
PHETr <, AWD ATP MIEEEIIHGNICEZM TS 2.

C-3-10) ZOMMOmENE DEE
RIEFHILEHERWIWI &, /-, BEYNLEOFERAIDNSENEWIFENHDENS, E<H
AOZEERBTRHRAEINS Z EHFEEN S,
LLNA %13 Maximization ETEMRTEARZERIGEOBREEZITD ZEBRTERNEWVNDI RADH DT,
LINA-DAEBEHETH 2.

(-4) FMEETHICEELZHBER
C-4-1) LLNA-DA{EDALEDIVHIDNT

LLNA-DA {EIZRBAEMER B O RBEE L LT TR, LM EORBEL L TRESN2/2D, LINMELOR
HEN S RIZAEHICOWTEENH o7z, Tk, LLNA-DA ED 4 BHOREIZXD U N0 T 7
ZA (T HlaB LB #if) AEORERLT20ZRN, MEORMEAEZOENZENWZRF L. £
DR, WINOHEBEMEIZBNWTH ) DNROBFEAE 29T B Mgt 20, THUH#E-T B
MR O HEOBMAFRD 5Nz, Lzdi> T, LLNA-DAE S LINA IEORBEFREIZB T 5ETEL L TENE
U EREBBE S RN E NI BNWTEN A ZT <, FEENIZET LIN-DAEIZ LN ECIER L& #E
ATBRWERH Lz, 2720, U /SEROBEEICBIT2BNENITRDSNZDT, LINMEEOREMEIZ
DTN TF—2 3 > TESIIRAAL TS BELH D LEZEND,

R =



(-4-2) LINA-DA 7O I— )V OMESIZDNT

LINA-DA 0 7R ha— )V FORBESIZ DWW THM L EEL FIZRT.

1) #EMEOCARBAEIZDNWT

LLNA &Vt Bt E 285 I HMLE ST 20126 L. LINA-DAEIZ 6 HEE/-3 7T HEIZ 4 EBEOIE =TT
Y, ZOEDBIEFEMOREERADEEINTVD LN EEZRA D, BEFGEBZ I THLSFERBOR
EHMbhoTLED T ENESEN. ZHIZONWTIHUTOLSBEBERNH 7248 BRNICLY Rk
CRELTWBEMNMRBMOU DNEIZREI > TWAHRETERATZES, 16RO LLN BEENZVENS
e | N b il

BRUEFRAORICOZE IV WETIER !

DHFEZEOERICL D 4AEEOBRHBIZBVTEMIARMIZKEELIIRO 5NT, BRI
Challenge Lz & &, REIREVRT2OE 0B TH S, Lz T, 4EBOEMZIT O
MTIERIEFREMORIGDOESFII I nWEERZ SN S,

@LLNA-DA £ %2 W T A BB ORS8O 2 /BT 727 5 2 (THIlRE L OB M) B 21T o7z & 25,
LLNA-DA £ & LINA O BUHEF B TEHMNaENDIhoTz.

BEFREHORIEDMb-oTNWAEET3ER ¢

D4 B HOEBGRKIZ ERE] WA X3RRI D 5NENIREDBOMERNEE I LA LE
Z5N 2, BAFFEHORIGOEZENRNZ N EITENTINRZN.

@DINCB O LD Iz BAEM S E TR B /N BYEDTRAL U T, LLNA-DA 0 4 BB DR G5O ST
BERBRICHSEHBILTVDS, U RO T 752 (THlRBI B ME) 8o —4 T DNCB
IZBIT2 AR E T TEVLWOIEERRICTH 20 L/,

Ez. HL A EEOUEIZEZ D BAlEOBEEINERIZ/A D EREREZEEZRET28BIETH IV T AR
) > EEE (PLNA) & DZENL< 720, Mgt REERE T 2EBEE L TOMEDITNED BN
BRI, U BROYT 7 oA (THIKB IO B ML) fAEHTI23H LT LLNA i & LINA-DA S CHE M sZE
37 <, BB S RO S e o /. FBER W SR L.

2) ATP EEZMIBEEORESE LzRICDNnT

ATP 13V > Eih OIEEREMIR T IZ DS ENTH O ATP FEOT(EIZLT LU bHIEEI T LTSS
DTV, -, FEBEESD ATP H—EBIESNTLEITRELH 2, A51 FFS5A L TOBRIC
0V M S EL ML, AEEMEZEITERTES NS, TORASEPRVWEEZ SN S,
EE, HFEEOTORI=IZLO LN BEEZERZEOSHBEMEEE CRED ST ERESNTWS,

3) Sodium lauryl sulfate (SLS)MLEZEIZDWT

LLNA-DA JEIS LINAfE & 72 0, 1% SLS {BHE TORMLE 21T > Ty 5, SLS 1 LINA {E AR E & 75 5 LLNA-DA
THERICEARE T o7z, £/, SIS EORINIZEEZEZ D0EEDHEZ 5N S, SLS DALEL
HHEMEOBAEE MW THEE L Snwh EORERH 7=, UL, LINM TRIEVWNEZ 2013, X
DEED SLS TUBL-HETHO, LIN-DA ETHEHRIEOEE/HMVWBEZRAVWTWS, £/~ BiEEZ%
Fl-TrWHEBR S E A, 1%SLS [Tk AENTHIfERE TR EEE 5.2, BRELUTEABE RIS T—
ZIZDWTOHRIZ /. —F. SIS T NN AFBOEENEMT S EENTHD, 1% SLS OEE
id Eugenol, Isoeugenol B TNHCA THI 20%0 SI QN ZRO SN TS, ZAUT LLNA-DA RO RE ER/IZ
B THD, HERELUT, LN EFEEO ST EE EC3EAME SNz /=, BYEMMEORBIGES LLNA &
IZIEEHRTH o7

725, SLS I3dHEHEKEHOWENEICERT 272DICAVWeNZHOTH 2., BiettowkkmEicA
WAL EDBEBRICEMBHDEDIEHMEIN/Z. SIEOMEEZ FIFTD2 212X, SISEZHEALAZSEDHEWN
hbEhinEnfEEbdo/z. LL, BIMEEEZL 2L T0OEOZLAEOBRFOZDIZKE/BINER
EITDASTIIASELAZIENG, EHEETHL L. SROAMEESOEHROEBEEBADZHDT
boEEZON=, £ TEREEZBREEZERNAZENS, SIS FRICKODSDEBESEZTH, T
TREBIFEOBREN LD, BEEMETT20THIUL. ABOBKRIZSHZEEZ SN,

4) R EIZDNT

FREMECI LN ETIR4A L L TH DA, HiFETII 3L EE LTS, ATPEEDONTVYFINKRE
W1 B3 T THINMEF L7z, HEFIZATP BREOIES DEIE, EEREBEMES ATP AEEICERT
HOTIERLS., UNEHTOHBEOEREOESDE, L, RBIIBITI28YOEFEZEZRMLZDHDT
HDEEZTND, FAEEZEC2ERIT. SEFORZIHOE, SSICE3WBPEEZENIEMT D&

.9



SOEBIREICHRETIEEDNDS. BMEIZ 4 KL ERRY—THA 5%, SARBZEODTVWAIENS,

SETHEALOMBEIZRETW ., BMEZHIET2ERKNS D, BeTEIFELBVWEER .

LinL., S IETHDTHDZEERTICIE. 3P THRERBORBE NSYF) THLIEEZRTHLENH D,

LINAETD 4L e, LINA-DAETOIEE TR oAt EME EEREAREETHNE, SIETHREN
EWH ZEizaa, SEOEMBBTICFNERTORERETH /=, ZOLDIT. LIN OREEETS
BEERAEERS L THIWEVIBEMERTHENH LD, TNERTOEIRETHLI IS, NUTF
—2 g @BRIT4RU EERNWSONRRNE I3z,

5) HBHEHEIZONWT
LLNA =TT sd B8 & LT HCA 24 LT 575, LLNA-DA %= Tid Eugenol ZHA L TWAERIZIDWT
HEZFICBVWAHhERZE ZARDOL D REENRZE 7.

@ OECD A K= > 429 Tid. HCA =7=13 Mercaptobenzothiazol ZEEIExEME & L THESEL . SI
MIZEBZ PDOSIVRKRELHBOBE LLVHBRTHWSZEELELTWS BL., BB H UL,
FEZ&EDBIENE T > 7 OBERBHEEZ M WS I EbAREE SN TN S,

@ %% Eugenol 2 L TRMZITo TEZREN S . Euigenol DEBE T Y DPRHDEETH /229D,
i EmEE LTEALE (0XBEETIE. SI=4.99+1. 35 (n=18)) &%, HIFIT HCA OERRT—
RO TERZ0, HA ZBEEREMEE LTS, 15%HET SI=4. 08+£0.91 (n=13) THD.
ZOEIZT HARBEZERIZEN T2 ERETNTVEZD, BEEHELELTIEEIDEST LS
EA5NS5,

@ BHEARBORIGIBESFACTELRD, KELRENRZ I EITE N,

F7-, BHEMEIIE MISZASEERRKEVDOT, BEMBZAWZHAROBEEZDRZSLTHEVDT
danWhEoBRNAEA., £, YA LUNETERAZNTE0., NUF— 3 ZBLTE f8LET
— BN SHA ZBHYHEE L THWADBEWEAD EE /.

(-4-3) 7o ba—I)VIFrDETzENN TSN

7O hI—)VIEMIZEREINTRY. FTIIRLE—HZREMBENEBEDN.
1) SLS &ALz DN T

SLS D#BAGIENEMAMEIZRITD EDEMIZEC. BENAEI RSNz d, EXy AT ZHRAL
T—ERBZEZHRETAIEHLRUETIIRWV, KBETHA7-20FNMEEITAZUAIIL L., K2 —I28F
THEONRETH D, TERAHICHBZETS. 2o E2EE L. LIN-IA ETIHEEICL 2B EHF
Bl

2) ATPHIFEEIZDNT

ATP Bl IC BT 2B BII WA EOEMIH o7, ZFUTHL. 1) flEEEEZ 100 FHRKRLTH
WBZEMS, B, BEL-EEMENEERLIIEETLHIZEIEZEASHAN. LhL., 2 ATPEKRE
BET 2HEYCHET2EYOEAIZ AT SRICEET SN, INSOBEFFT) NG EEOLEEHESHE
THEMT D EI2ED, HETED, &I,

ATPHIEE TORMIZ L 28E80HEOD Y FEIZDWTHEM E N/, FHUTH L. ATP BlEoERE. &
#HE Ow bE, BEXAOERBRE. ATP ORERICET TR Nz, £z, ATP BIEHEE L CAMBREX
# (LumiTech™ViaLight™H) & KIKKOMAN # OV 7x=—)V 250 73 A) PMERTETH L. BAECHEN
Wy bSOy FETEH S, 15, KIKKOMAN #OABFENED 1 0 FM2 0w, RADEENR N,
CAMBREY # @8I TIZ 1%/nin L0 B X THET 5.

BAERZIE, U ONERERZ AT E2IIBEENICETT 22605, ) ONERENSRAEAEE TOR
TEIS. R 20 DLATRA, D, B ZEORBRMZ TELEITRADENEE L, £/, BEFE AR
FNEE, BRARVAFCEDTLI LG, BEHRNMBRIITESEITHEZENTICHIET 2 2 &0 EE
Ly, BIEX 152703 D, BRFENBRELIZITD &1, BEREIIEMLINED 229, £ LRE
F7s, £ 00 BEFRBREZ RSAT A A/ AY /=P THEESEDLZ &I2L0 ATP OETH =
N 5. KIKKOMAN #OR#E TIZEF THIER T3 548, CANBREX #tORE TIN5 s, FIN—TTIE
¥9 28413 CAMBREX # O EENER]Z0S, — AN TEET 28512 KIKKOMAN O ERER L2 0.

C-4-4) BEMmEOTHEEEICDNT

SEHFEEARIL, BEEBEDEOREICET IHEREIRE SN T VRN, Bl TN/ ENE
R, BEHRO GPMT ic X 2EBMEHRER 2 &t FOBEMEERSICED <O TH D, LINA-DA %D EC3
Z L ABMEERER S Tld/an. TE, LINEO BB ICEDSBENBER B REIN TR, Fhick
L&, ECIMN0 1% KRMOHDZE Extreme. 0. [$¥=EC3<1%% Strong, 1%=EC3<10%% Moderate. 10%=EC3=
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100%% Weak & LT (Kimber et al 2003, Gerberick et al 2004). ZDXHEIZHES T, LLNA-DA i
i L7z BAEE S E OMERX & LIN GBI X 2B OBER 2G5 &, MFITIFEAERUSEIC A
%o 2-Mercaptobenzothiazol MERETHE LR E. —HLTWA M E13 Noderate & Weak D 1
KaOHETH S,

C-4-5) #IBHANE & BEEME DRI ZDNT

Gerberick 51% B220 MfIZEMEMME THEML ., FEEHETIIEMLZWIEZRBL. I xEEC
UTHEEEE EREEMERRNTEDLIERELTW D, SEODY RS T 7 S5 2= — 4 V3%
M E O SLSiz& 0 B220 A8 L TH Y. Gerberick & & RHDFERICT/E D, ZOEWZEL THES
XSEIOF—FTILSLS OFEDR W% THDDIZH L. Gerberick DERIT 20%SLS TEE=hTHO. SLS
OFMEITE O B220 MRS L 2o -0l fet i B 5, /2, #lOBEHLHOTIIA BRIGEGE R =
EWRH D, Gerberick SO DS EBVE S TWDH, SLS TBMEASEMT 2 E22 252, —
F. NERT—F Tiddh 208, 15% SLS TRMmIIz Tz biEa N,

C- 5) HKarokin
E<OHRTFERALTHS I LD, FifEL Tz,

D. BiFFR TORETM

1) FlZEES TIXLLNA-DA %23 C-2-3) TRUZL DM EEA L. BAETHERLIZ < W R ES{r 24 %

WARWHETHDEZE, Tz, BEIMORBEICHEEMNEONZICHEDL ST, FiETH 5 LN & FIFRZ0

BRBBOENTNDIENS, LINEBIZBERDD I 2 HETHD LMWL, SHRBENVTF— 32T

/e T — 7 G L TEICG T A0 ERNH D EELT-,

2) LLNA-DA BN, LINAEX D FEE LTI RARA1 2 PIENICIZE5RE,. BEZLEEHELTWDAD, T2 RE1
HOEE, VRS TIS A (T HIRBEU D #Milg) OTRERVESNAE ST NS BT, LLNA
EEREMIZERZEBETIIRVWEEZEZ NS, FL, ATP EE0ZTIZST L bMIfasiE - BT LT
WBRWZ EIZHET DM/ T > RRA > bOEND, MNCRIEZEERO Y 2 BROBEIZB T3 8/
BWRENRDENBDOT, LN ELORSERIZOVWTIENY FT—2 a > TESIZRIE L TWSHENS
) c}_’,%ﬁL 515,

3) LINA L FRICEBEBEAORBENR W, /2, fliEt 26 3 2 RmEiEES CHEEYE 2 HIE X5 20 g
Hb5

4) Fz7O b a—HRAESNTWS. £/-, SEOFMEEROEMERE X, MHISEENTHID
FIETH D,

) BRDOHUEHFEDZLBEIZDNTIE. SIE3ZFEIMEIC/ZD X117, SLSHMLBEZMA TH D, ZDHNE
HIZDWTIIER D H o200 Bz, BIERERES L TRBEYEIZE L .

6) ATP BIE Z3hD SR IEREIZ TSR s s nwdt, Fofo SizonTid, Rignas ns
TTE 2HOEEDNS.

E S#BITHONBZHMHEN)T—230H0FIZDNT
LFOXDIZEZ ST,

1) Core laboratory 1271 IALFIZEDTHE WL, JOMI—ILEZERLTHE D, /-, i3>
AT77—2EBLTHED.

2) WUF—2 a3 B AL THS OBBEIZLLNEET 28050, ATPHAIFEBE 6T LTS
DRV,

3) ABWIMZ L ABEE LS, 1 BETEMITRELEEDBERITO - IoREIZL > TR~LD
A5, FBEtExthE, [2tEiiE, #EmE2fE (1AR) =1y cE LSS, ERTERTRETES D
EME, INEIEEDRTEL T, 6BIKETAEETH S S,

4) 1#HBVOEMEII LINA-DAETIZ I TH S48, LINA-DAEIZ LN BEL 0 b @B ER ST I 252
FREUMEBETIIAWIE, £, IRTER I E00F— ARG > 85 IcmRSEE -
RAZEMSD, LINATEIZZEE U T4 B,

5) MEEMT. 10, SHETITYONEN,

6) HEMEER) A MIFT IR IE ) OBHEETERT 2.

7) FIDIINA T AW DR A adL500, £Uz2HATERTA2ONE .

= 17]



F. SIHCHER

Basketter DA, Scholes EW. Comparison of the local lvmph node assay with the guinea-pig maximization
test for the deteciion of a range of contact allergens. Fd Chem Toxicol. 30, 65-69, 1992.

Basketter DA, Gerberick GF, Kimber I, Loveless SE. The local lvmph node assay: a viable alternative
to currently accepted skin sensitization tests. Food Chem Toxicol. 34, 985-97, 1996.

De Jong WH, Tentij M, Spiekstra SW, Vandebriel RJ, Van Loveren H, Determination of the sensitising
activity of the rubber contact sensitisers TMID. ZDMC, MBT and .DEA in a modified local Iymph
node assay and the effect of sodium dodecyl sulfate pretreatment on local Ivmph node responses.
Toxicology, 176, 123-134, 2002.

Haneke KE, Tice RR, Carson BL. Margolin BH, Stokes WS, ICCVAM evaluation of the murine local |vmph
node assay. Data analvses completed by the National Toxicology Program Interagency Center for
the Evaluation of Alternative Toxicological Methods. Reg. Toxicol. Pharmacol, 34, 274-286, 2001.

Gerberick GF, Cruse LW, Miller CM, Sikorski EE, Ridder GM. Selective modulation of T cell memory markers
CD62L and (D44 on murine draining lvmph node cells following allergen and irritant
treatment. Joxicol. Appl. Pharmacod., 146, 1-10, 1997

Gerberick GF, Rvan CA, Kern PS, Dearman RJ, Kimber I, Patlewicz GY, Basketter DA, A chemical dataset
for evaluation of alternative approaches to skin-sensitization testing Contact Dermatitis, 50
274-288, 2004.

Kimber I, Mitchell JA Griffin AC, Development of amurine local lymph node assay for the determination
of sensitizing potential. Food Chem Toxicol. 24, 585-586, 1986.

Kimber I, Basketter DA, Butler M, Gamer A, Garrigue JL, Gerberick GF. Newsome C, Sieiling W, Vohr
HW, Classification of contact allergens according to potency: proposals. Food Chem Toxicol, 41
1799-1809, 2003.

QECD: QECD guideline 429 Skin Sensitisation: Local Lymph Node Assay, (adopted 24th April 2002)

Takevoshi M, Sawaki M, Yamasaki K, Kimber I. Assessment of statistic analvsis in non-radioisotopic
local lvmph node assay (non-RI-LLNA) with alpha-hexylcinnamic aldehvde as an example. Toxicology.
191, 259-63. 2003.

Ll E

8



FAIMEFLE #R) LOREROH-7
He RS AE M AL B AR i (LLNA-DA ¥%) O = JGEHiIn R &5 &5

AABEREREEYE THIEER

EEHET BRERTEtY— BEWER =D «

AR (B EER R EET  BREEEFEL

ARG (U T g TROT 4 ARKA S HEHET =)

A (2T VT 7St AEEMTORT  etuseen
FEHT (EUrEFEAEDEEVTEA  EEEETEED

FRETRIE ( (b)) BEAE, BEKEL>F—)

o= ( () ERREELRZ 2T 5 —)

T HF—)N—
mA 5 () ERDEREER ORI SRS )

(FrI@ TR 1T T A 30 HBRAE)
% SRR 16 £ 12 A FTHRERD, TOBREIRFFEHENEEEEZHO. 2H. —K
M OBOEETH o7 SBHE T A HEEABS I EZ IS EIOFMOM SR E/a 572 /8)
F=a BBl ENE, ZREHRIZIZES Uo7z,



F1RIMEETIE ) JOREOH- 7

PR REAEMERUBR 15 (LLNA-DA i) O —REEM &2

L=

LI FETE #R) DoREOH > 2K ER/EMAS Local Lynph Node Assay
(LLNA) gt EArocsE  RI BEkIL &z A Wia UL (LLNA-DA i) 2D T, ER
1T SEEDREF @R EMFRU TR ThN s, FHIEERL, FlBREOFET
HD LN EEIZIERRORBICK D2 HETH DL, FEAER—OENEHEZEDZ
ERI zRAWEWIE, BETHD. BRNERMTHESREZ SN LN o/R A0S
LMWL, LrL, TEBEBEE L THIT 241013, HIZT—5 OEBEEClH
MOESDEIZDVWTORREBLILENRH oz, TOLD, EHWRN)T—a3>D
Ktz A ABMERREEYE ((BEED) ERELE., RBEFEE2ONIF— 3
CEBSIZXD UWEERW, ITHHRTONYT—2 3> (55 1%E6: 10 R 82
FEH T HERD BEEE N, TOREEZ I FMEER I TRFMET o /2. TOHE.
AFBIEO Stimulation Index (SI) EBLVBHEN: OFEIZB T D HRMERLIIRS
DRRIFTHo7z. 58, #HBEMEOEEANOBRKEIZENS 255 3 E0ERSE
CREET ORI N, £ B 1 EBRIIBTS 12 BmMEICX S LN k&
DX OB S SEITREE 87, 5%, RPELEE To%, IEREME 83. ¥R WHENB SN/ &
LERO L #HBWEIZDWTIE Cobalt chloride THEGMDIES DEiz X 0 BIEROF I
OHENTEIRM o728, O 4 HEOHEIL LN O H O &E—F L -,

INSEHFEORFRABRERZEDE TS 33 ME T L /2555, BUE. R,
IEFEMEIZWT NS 90%LL ETd 0, LLNA-DA %13 LINA ZE VB E L CTERTH S & DR
S Sz,



5|
4 55 0D B2 RE MMV 3212 Guinea Pig Maximization Test % (GPMT i%). Buehler Test % (BT i%)
RIS ETRHME SN TELA, MBI PN T 24 B, BTIET IS OREEEL., EEATS
W% R TH DM ERFOFZEM{T> Freund” s Complete Adjuvant O#RZE BIZA L X
ZHEAZDILICX2HYEEOE THEDH D, SILLAESRO SN TER. BiL. TH50SE MR
T HaBiEE LT Kimber 5 (1986) % Basketter & (1996) ic&k D<= A& y% Local Lymph Node
Assay (LLNA) 2H@ZEE 3. BCRZEHROIINY F—2 g >R fThh. E<#ERIN3L D2/ >7=. 0ECD
DR EMFEBEN T FS1 L& LTH 2002 FI12RZBE#7/2 (0ECD Guideline 429 Skin Sensitisation:
Local Lymph Node Assay. adopted 24th April 2002). LU, TOHIERD M TE#INAEZFIPLD
DNA DR DABZIBEET 2HETH 5720, Rl OHEWHHO#B L AR TOERIIF+2TH 7=,
RI &M \Wiz\v77iE& LT Bromodeoxyuridine (BrdU) @ER 0 AAZE A 274515 (Takeyoshi et al, 2003) %
HETNTVWDA, 2, +iNUF—=hraNTWaW, —H. F1EIMEETE B OLTFEHEE
L ATP SEZRET 4L (LLNA-DA %) ZMBICHFEL .. (VBEICET 2 BEA S @RIEMED (2
FeH  KEERE) ITHLWEERRBERE L TRELZ. R TIEIOFES R ZA0WRNEND
AL HEET, HORENEMBOAETH O, FMICET 2 HETHDEEL, HEDYIEEL
BinFe (NBEFER) CHIZEELE. INEZT, RBEEETIIIMEEERICB VT, A 16
FELIOBRFZT /2. TOBR, FABKIRETHS LN B ZFRBORBIZL2HETHD T
s BEALRA—OMAREHNZRFDIL, RI ZAVAENWIE, BETHO, LKNEHM THENSE S
NZDEVDTZRIRBHD LY Lz, LAL., TBRIBREE U TIHMET 2581213, Blzr—yoEEES
BRI D W TORREELIVERD D ZENS, SN F—3 3 > OEREREBEFESITK
L7z, ABEFE2ONYT—2a >EB2IRIOKEEZZT, LIN-DAENY F—2 3 DRETES
ZE#EML. N TF—a R ETo, AL, 0N F—32 3 DHEREZL N EE L
TPR U7 EBICHEDE  LLNA-DAEZ LINA BB EE L TR YU THELI0ENZIMET 2D D TH 5.

B. #HiA ik

-1) A A

—REHn EF 2R L7z

2B, —KHEOROEE TH oz BHET, ATREHSIUHSE ZRSREOFMMORR E/m - /-
NUTFT—=a ZBELEZENS, ZRHMEIZIEES Lishols,

) IREH
—REEMEITEE L.

B-3) WEORE EFMERONRIZDONT
— it E SR —Thd 0 SEME



B-4) FFAGIZ B L7 RS K AR
SRBHBIZ B L 72 BRSOV T BT IR L e
BE 1) S RMEETE B KDREOS > AMEEERBNES LMD i) O KRS

=c1

% 2) LINA-DA BN F—3 a URFSEMEE MIE) Version 10 (2007. 5. 18)

il 3) LLNA-DA IENY F—3 3 V% (55 1 2% &S Version 2.1 (2007. 6. 27)

il 4) LLNA-DA BN F—3 2 VB9 (5 2 %) W& Version 1.1 (2007, 6.27)

#EEL D) LLNA-DA N F—3 3 FgERt RRE (FEERD

ZHG) LLNA-DAMIZ £ 2 3 1 MEOIMERE (51 Wb TERR MMMt 5 —  HEER,
2007. 11. 8)

ZR ) LLNA N F—3 3 SRR BT 2B MER  HBEMEOERT TORERICHT SRR
(51 L Tt et Tt 5 — RS, EHEE. 2007 11.8)

WS ) R 1 9 4R — RS B LR

B O) ER 1 9 RS EIHMEE AL HER

B-5) D T5IE

EEELTIE. EANCENZEEICEGA L LT, 23 2REL. REE¥2ONUFT—3 2 &E
ETHO, LINA-DAENY F—3 3 VEITEEETHIRERM LI ONY F— 3 3 > OFHHE &K
BERRIZDWTHHAZSZII/-. TOREIZDONWT, BEEEZ{To LT, LINA-AEOBFREIZD
WTHEZET o/, £/, FEONIF—2 a3 D O#RE. BLXUHFHFETHL51IMEELE ) X
DIRMEZZT-EEHZ28DE T, LINMNZEOABZEE L TOMMEEZIT > .

BB, BHHRNY T2 3 A AOBMERBI ORI EIILTO LB 0. IR LASBRMBREERN 5
FZEMS, LEIZFITTAYT— a3 iMfTh .

B-6) NWUF—ia rBmMEBIVSMERS (K1)

NDF—2a BMERIZELICRLEZLIICBERTH O, TNTNOMBKONEEFIZ. LLNA-DA i
NYF—ia VEFEEE LTHEDMNE. FET, T—IRINcEELEz. J035. ITERVIERZT
Mgk SR o, THUINH. NUF— a3 CEEAVBMEREZAELZE IS, 19 RN T—
3 HEOSMAERE L. LMLARRS, —EBIlINZTomRICEMS L TRIERORGEZTI I
EHRARTRETH o /272010, EFMREZBIRE 5288007z, T I T, LN ERTUTHE L 7-mlBr
EEERLERBROBE, RBEF2ON)F—2a  EH20FMEERIIEZEDRT 0GR, 6 ¥
EOWBMENRERTE 20ED, BIZEHEINSZ tmofwmiWAE®W®%ET%6uM$MU
EAOBMERET INED, MEEEROFEFRRA SRS N, BEIIZ2EOERIZST. $1ER
TITI0 MR, FIEBRTETRRNZON) F—2 3 PHROFEBRZET I E o7,

B-7) #EMESR (K1)
B EBRTALSNE DROEBNERSIVE L ERTHVSN- S BORBMEER 2 ITRLT.
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C. WUF—2a OHERBLVEE
C-1) #eEEOER

% 1 EBRTIIEMEME § B (A 2 4-dinitrochlorobenzene. B: hexylcinnamic aldehvde. C:
3-aminophenol. D: glutaraldehyde. E: cobalt chloride. F: isoeugenol. G: formaldehyde. K: abietic
acid) . Btk4n'E 4 # (H: dimethyl isophthalate. I: isopropanol. J: nickel sulfate. L: methvl
salicylate) AW BNz,

80 EBRTIIBEME ST B hexylcinnamic aldehyde.E:cobalt chloride & N: potassiumdichromate) .
ety 2 f (7 nickel sulfate. M: lactic acid ZAWSN/z. LLNA IEOXBEMEL D, A, DIZIHEE
IZEERIEMEE. B, G NIZEWEBESEE. B, O FI3PEEOBMEEME. KIZBHHWEREERYE. 1
I. J. L. NIiZREREmE L SN TS, £/ TR LM ETIIEEEBRESNTVWDE, E TS
< OEGFEEIH O, BIEEBETH D T EHEIZE> TS,

ft, BELTW2H0E—DEHA5E. BEYE IHE, REMESHEZAVWTSD. FHER
213 LLNA-DA #1282 ST O MR M BB, WOz LLNA B M E. BREYE OB O MM ERE 2
BT AL FTEETHDEHM Lz, Ll LN EEORROMEE ZED, REBRFEEEBE LT
DEMRHREENZRMT 2 L TEA TR THO ., HEELSRESNT— Y280 THHET 52 & &L
T

C-2) #EEMBE DD H >

AN F— 3 DTSR SFEEAE SRR E BRI - REICEN L DO Z ERME
BALTWA0REN RS TICAK &K 20 B PMEBLTNSZ &4, #HEMEOREED
BETEREEN. NUTF—2atERES T INCHEET 2ELNFELTHYD, F#HMIRESTE
WELHIEELE. BB ZIISEED ] (nickel sulfate) & K (abietic acid) ZBRWTHKD
STOWBRMENERL TH-DIZH L, BE5EHZIZ 6 METHE, MERPECTWE. BB, 51 E5
TV, #5%E C (3-aminophenol) . E (cobalt chloride). H (dimethyl isophthalate). I (isopropanol) .
J (nicke] sulfate). K (abietic acid) iZBWT. EMETORERFIZERD SIRH o T RIERR S
BrizERd 57z (LINA-DAENNU F—3 a BP9 (B8 1 56 WMEEF R3LLERULLD . TORE 1
(dimethyl isophthalate) & I (isopropanol) iZ DWTITMERRIZ XL O #rH - ILEX QBN F ICERRD 5Nz,
%7-. E (cobalt chloride) & ] (nickel sulfate) i3, hFEZBFENIEICI O ERFZETHRSE Lok
ERRIE TR L i B o Fo. B E ORBERZIIER L oM EAEIET E N, . ikZE
£, FORHYPEERL IS RIHEENH 72D THD. INLHIZXD., REROKBYEEIR
NEEEOBELIVRTFTLTWAAEESEZ SN, B ROBRFOBRIZIIZE L aiindasizng
EZ2 6Nk,

BEOMEIZDWTI, NUF—a PR (FBIER REZ0NR—-JIC3 RN EZ ANZESR
TSI AFy 7 THoli=H. EIEE L Tacetone/olive oil (A00) =AW 5 & ARV T 2RV
WEN EORWAH D, TORD, BEFOHEBEMEOLEEERITT DI, BT ERORDN
B, ATPENBICHEEZESX SWMEBESNZ. TIT, BEMBHOT—5 O3 EA00% B W #
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EMOERZRAWZRIZER Lz, 7235, DNSORAGE TIIDMSOB Iz & DATPREEEZD ER§ 20T, A00
EAEE Cacetone BB ZMAT Lz, TORE, W—EEEZRAWEHSMOED TN, Ris2EEER—
N THWROELI D RENEEZ SNLTEDNS, BEOBWIZE > TRIBEIZKELRENH S &
BWRBWEEBZ SN, ZOZEIZRD, RICBFORSVETZELTH, ERORSVERE, ATP
RABICEEEZEADEFVWARWEEA SN, LBL, BUERORS VRSN EOEREICpE
ZHA, dBGERICEET 2B ES S 5. E (cobalt chloride) i3, HIEMDONY F—2 3 > TETOHiRR
THrh, IKERABREO SN, BRBRET I AT v VBERDPS AT ABRITERE 2HE TR
BB BIRN o7z, TOIEEEIERIIBWTIE, Fi (DHBETZRD) DPHBEHE O, RIS
ZHZTVOWREZRETIDOEELZOCND (BIERTIMEFTREAIABILEZDIOLD
BEHIIISBIRIIEBNEEZSND) o E2FEBRTIIMHBEWED, E M NIZWITN SRR O E
OREBEFERHORBII KL T (LINA-DAEN) FT— a > (E2ER REEHRL 2.2 kU
3.3.D. I (nickel sulfate) iIZ2WTIIMHEIFIZHREI IS W TOMERIKETH - /20, #5KIZIZE
TORETERSEOZFRO SN, BERUME USRS LTRSS/, N (polassium dichromate)
oW TIREESE O LR SN, BRE SRS Nz,

HEHRMBACZERICHTLOIFMEESTOEMIZIONT, F1EMEETE () X0 B
(hexylcinnamic aldehyde). C (3-aminophenol) 3L TAK (abietic acid) |dFREE 22 ARICHZORET
Holz L OEFREEINAZ LIV ENY F—2 3 DHFRICBITL5BMER #HEHEOREF TOR
FEMIZET 2ETER 2007 11.8). 27 —%I1zkbD. NUF—2 a3 CEERIZIE, 2h s 3 #5mEs
EDSNIPEEP TERETHD ENIRRVREINZ L LS, BRSE TR EEEICAN,
FMU%EER. AUREEEZAVW-TERRBRERTIIAN o7, ERICE | ERORBIZHEEY ERERO
WEHORBEBESGHFOREEERZ > TS EVNSIERSNY F—2 a JHFEREEPICER I TW
729, CORMENTZHREOHAZD T, H 1 ERITEWTHEE S E CREOHBRME VN HBRIEL T
REic I NI LDREIT RSN EEZ SNL.

EEOIZ BB BRI CERM S NS ITfEanN s T &Ik 0, MERFEBEE. LN & o—3
OB AEEL 725720, ZOMORERIBERHI2 5 ICIHBICGHEZED L ERH 5. FHIE
B2, T TR T ULAEBHRZA 28I, BMEOHDESBMEERS ZEENYF—2 3 23
ELTZEBIIRLS ZEME, FELAZEDOEETIHMET 22 L 2EAL L., BRI E L THEOR
ERCHER W EHE I NSWEOATHRMEEREZERL. WA EZRENIHEL THRZD D

Lize 7B, REWICHEDNZWEREZNOMEES LTI, SREROIRE & B5ROIREN
LTSI EZEEMRL, £ 1EBRTIEA 2 4-dinitrochlorobenzene) . B (hexylcinnamic aldehyde) .
D (glutaraldehyde) . F (isoeugenol). G (formaldehvde). L (methyl salicylate). %5 2 FEETII B

2\

(hexylcinnamic aldehvde) . E (cobalt chloride). M (lactic acid). N (potassium dichromate) & L
7. HBMBEOEERIZIONTOEEDEERIITRLE.



C-3) LLNA-DAVEIZ & 5 SUEOHE X IR

MRNEBEIZDWTIE, BIERBIUEIERICBWTEHEMIEYE TH 225% hexvlcinnanic
aldehydeZ AWTHE L7z, TO#RE, TNETNOREZOME. 5. 2B LUK 8. I TRINEZL DT, exp
(1) E—BREDZMBRIZBNTHL 00THD., BEALOBRTR/IMEDO NTEWVETH 72,

INGDORRNS, FHEEESITLINA-DA EOBRNBREIIERFTH D LML /=
C-4) LLNA-DA iz & % SI fEOD sk e B4

12¥EZRA W 10 R TITDNZE | ERTIEEREELTHO 2 exp (t) L 00~4. 1 DIETH -
Fil, MUAT TR ERMEERL/ZDIZE (cobalt chloride) & T (nickel sulfate) OB IEE (EIZ. 2. 64,
4.15) 72V THO. E. T BEUD (glutaraldehyde) DHIRE (1. 36) ZFRE. 2T L2LUTFTHo7z (F
1 EBRBEE £33 71, 2B, exp (¢MEEEINUT—2a0RBTOSIELSBHLEZESDE
DIFEETHO, 1.2 BHRMAEARERVERD S SHME/E LT, NUF—3 3 UHERESTIRE
ENTWVDETHS. — 4. SHWHEZMW, 7THETITONZE 2 EBRTILE (cobalt chloride) &
£Texp (YW L2LTFTHo/z. B 1 EBIZBITSH E (cobalt chloride). J (nickel sulfate) id.
WD 2 MEERAREIRE LT, | lSRASE T AR K D ISR IR E LTIRELEEHESTN
THY, BEROREOZDHRRBOITSDEICEEBLTWIEEZ SN,

MERERITBNWTEERICHETWEHEE LB E TRRRE ET o2& 25, £ 1 ERICH
7% D (glutaraldehyde) OHFBEZERE, % 1 EBEE L EBOLTIZBW T exp () B 1L2LUTFT
BT

INSORERMS, FHEZERSIZ LLNA-DA O M ARG IR BN RIFTH S S HM L 7.

C-5) LLNA-DA 11T & 2 @Bk O & MO 1AM O % i a1

10 DOBINTITHONIZEIERITBNT (R4-1) ., BHEHES L THNWEZA

(2, 4-dinitrochlorobenzene . 10fEs%) . B (hexvlcinnamic aldehvde . 10#Eg%) . F (isoeugenol . 3%
&) BLVK (abietic acid . 3HEER) 1 TNWTNORWRIZHBNWTHEBEEEHIEE Nz, L, FERIZE
HMEE L THW:ZD (glutaraldehyde) . E (cobalt chloride). G (formaldehvde) |3 3 fEdkrP 1Eakn k&
HEHEXN, C (3-aminophenol) IT3Miax & Dt EHEZN/Z. ZO 5%, E (cobalt chloride) &C
_(B—aminohenél) IZDWTIEMTH, MBREED 5N THY ., FEOREDE TRRERE 2 VEEE L5727
AR STz, —7F. BEYEICDOWTIE. H (dimethvl isophthalate. 3%EE%) . 1 (isopropanol.
105E5%) . L (methyl salicvlate. SHEER) {TWWTNOMHRTHEME SHEE N4, | (ickel sulfate)
i3 3R IR S S e T /2. T (nickel sulfate) 3. #THH#E B Fu LR U CIAMRMERZIZIR
HUMRTHEBEZRL, BEEA L2223 nsnbit. BiElan, E50E8BHsnTN
7o FU < BERHRECHRBRESRE S 2> THE, BEZ TS E R Sz, FMEIILINAKE
[RHEOWENLVAE, LLNGETEE S ORyans O3k (Food Chem.  Toxicol 40, 1719-1725, 2002)
ot

—H. THEOBEMTITHONAELIEZRTIE (ER4-2) . BEMETHSB (hexylcinnamic aldehyde) .

i



N (potassiumdichromate) id7hak. 2T TEBRESHEZN. BHEMETH ST (nickel sulfate) M (lactic
acid) 134z, £ TTREIHEZNZ. BEWE THSE (cobalt chloride) iIZ2DWTIL, 4MEskOFER .
ANk ) A =3 ) (i s AL et

HEZEE 2 ICHE W TEERICRERN S HEE LB E TR GREZTo 28 25, BIERICS
WTIE, BEHEMEE L TH W #5EA (2, 4-dinitrochlorobenzene . 10%E5%) . B (hexvlcinnamic
aldehyde . 10f5%) BETF (isoeugenol . 3HEaR) TN THNOMEHICBNWTHEEEHESTNAE L L,
FERRIZEEmE E TN TNWSD (glutaraldehyde) . G (formaldehyde) i3 3 BERRH IFERRIZ BN TR & HI
EEN/. BHEESHELZIERIZHB T 2ERBEOSHAIZDA. 57, G432, 69E32BARBNHODMTHAD
HTHD, WITNHIAEOEIZAERGERY S 20T, BECERNTHNDBEIITRICES & f
EENEE, FVEWAETOBERMTONLEBEDLNLI NS, ZOR—FUIERMIZIIKE:
FIREIZE S aWEEZ SNz, —F . BEMBEICDOWTIE T (isopropanol, 10/i3%) .L (methyl salicylate.
PR I T NOHR T HEE & fHE S k.

FIEBTIIEEME TEH SE (cobalt chloride) DHEBEME &2, 2MESRM 2RIz .
WMEEL, FIEBRTRIBMRMEOFEEEZ ONSIRERQESDOENRD 6N, FEIEHRTIILES
N F5DFENINET < Aodz. BIEB THMMIZEMOZED 4 Uz OISSHER RS IRE D5% THSIES
EBARWHMHATHS-0EEZ N5, IFEOHEIZABRIGCEFRNS 20T, BEIZERNTHN
LHEEGIIRIOFVAETOHRERNTHND EEDN, EREMICIIRELRMEICRSRNEEZ SN,
C-6) LLNA-DAED L, Hrfett, THEIME, EREd

BIEROBRERI], B2EBROEEERI-2IIT LD, T2, Bl EROFERZ SO
REWBMEEICER L, ZEGERTOHEZ D &1, LLNA-DA RORRZ LN IEORR S Lz s 2
5 (F4-3), BB (sensitivity: BIEMEZBMELHET 2HE/) 87.5%. BFRE (specificity: &t
WMEZRECHET SN T5. 0%, BIEREL Y (positive predictivity: BiEE ORENEGSNIME
B TH HEIE) 87 5%, FEtEfH 1 (negative predictivity: Bl &L OBREBESNI-MEEYE T
HLEIGE) 15 0%, EMEM (accuracy: HEREVERTHLHE) 83. 3% Tho/z. iap, FMHEBERIZ
BNWTEERICHELRNEHEE Lz 6 4B E BHSWE, B 19E) TREFLRFET 225,
LLNA % & LLNA-DA i RIZET—H L 7.

55 2 FERTIIMRIC L DI B D DB LIz 0372 B (cobalt chloride) ZFRE. 4 #5%4
B BHEZHE. BH2YE ZHNTHRSELZZEDA, LIN-DAEORRE LN EOBRIT—FH Lk,

i Z B 1ILINA-DAIEIZ L SE (cobalt chloride) DA 5% 2 T EEDFMIZ 3L TLLNA-DAE
VILLNABE E RO RN F NN E0lh 5 EE 720, ZRUAOHEIZBWTIE, 2R
Z5HDOEEZ-, 728, O (G-aminophenol) i2DWTIE, BEMOMENH 0, BEENMEEWE
THIEETERM o7z, BIEIIZ, N F—2a > THOWZUMEOR R E —IEHMERE S I2EMNT
WRIERZ VT T B E A2 <. LINA-DAEORERZNEBORREICDWTHRTET, LINAEE
LINA-DAE DO WME D#EROHLMEIZONWTOT—F 2HIF A TED, GDOETLFICHREL .



D. HFEHEORMT—F 2SO MATtERI2HD < LINA-DA 512 X 2 R nlRelE D&

H#HEER I MBI DLW TOHFRBERZEZLOTIHMEZEERICEM 194 11 A 8§ HICiRH L=,

W, & 5-1 BLUE -2 ITRLAELDIC. LN BETRELBEINTNS 20 HEDOS S
mercaptobenzothiazol ZFR< 19 MEIZDWT LINA-DAETIBETH o7z (BREE 95. 0%) » £7z, LLNAIET
BBt &E a2/ 10 9ED 55 benzalkonium chloride ZFr\ vz 9 #8 T LLNA-DA £ TR & O#RVES
N7z (R 0. 0%) . BRI AIE 95 0%, PRI 90. 0%, IEMEMENE 93. 38 Tho7. Tz, N
By hERWEEREEREE (GPMT/BT) =k b TO R ERMEREASE HMT/HPTA #55R & Ebi LT
& B IE H D 2 EAREIL. LINA-DA EI TN S O R EREEREBRIEZ A TE 2 HEM IS LLNA
FELZIERRETHLIEEA BN,

SEONY F—3 a > TEFHZITIA 7z 3-aninophenol 2357 & < BEMARE & 75 - THEREIZRD.,
cobalt chloride 23\ THEGX R Tl OEWAERD 5N, TOME T OREFMETOENVWIERD SNzl
HEFOMBRLZERZOREMBON/Z. CHSORBENS, FMEEE2TIE. €BEH N
mercaptobenzothiazol IZHERNE W EARZ EDOHIZEZR T REMEN H D & BHI 205, LINA-DA £
LINA EIC Z S BHEEOF EOFMOAFIEIZRZ 0B DO WL 72,

E. LLNA-DA DEA&FHAM X & 8

FEEHFOIREERHIE D < ERBLIUVRBEFERICER L ENY T — 2 3 > OfER. LINA-DA I, BR
KIZHERURI OBBRIZELWAHTHERIZERTEDS 205 LINEICEER L TR A H 5 LI =
. &z, LLNA-DA B IR BIME S K OME R A3 TR <. LLNA IR & OREROMIEETE <. K
JERRAEEZFMT 2 LINAEORBLE L TEATH S L =z,

LI E



&1 LINANYT—2 a >ETEEBLUMBERR

K4 R i e "

L |k 2 | sl ke b SR R A o ZEE | 7y @R

) | e | B EER A T RE | REBmERG

3| BkER | KRR E T M AR B S — THERT

1§ EH T | R T TR £8 | 7 s

5| MEEH | SR TE () I - A 5 — RE | wEE. ERI

6 | B R | E S S TR B (L ZE | EREH
(W) ERERT ety —BWHET Efha

1| pmmmy | ) TERERRETS 7 RE | EHE
R
R L T

8 |meEm | 0T AR L) P e
T e 55—k

o | MEEE | (W) REEEFET SN £E
GEEE (W) hRisi Refemss ©4a

10 | B ‘_ JEIT SR £E | £%Ei
o )N—7

Uk | E7 2 () S5pfse ARl SEES L — ZE | B
(W) Bz AL o 5 — b BT B

R E TS AR T R I
HESE

13 | EHEES | SRt At EE T s %8 | EBoh
KIEBIH () BB %okt s — 5

| mwm s | & e RE | EHEN
2 e

15 | KRS | h—T Tt S— () BRI B R =8 | %=

16| ZEEE | BAHE ) MENTRT Zotprs %8 | £HFEH

17| SEEEEA | RIS () < — 474 o J R =5

18 | FMIERSE | MRS (M) EEMRHM DEELENEF | Z8 | £REk

19| BRI | ERE ) ZelwET %8 | =%En

90 | FEZRE | ST () REET BRI RE %8 | £BE

01 | R | BRME () SAFRERL. S— RE | =B
BTN L (B (SR HEERD 5 - WEY R

2 gy |70 0" e RE | £HEE
DAL M EMEE Y —

23 | # 5— () RS B 2 P T o 5 — %8 | =9Ek

PHERETONIT— a VEMICET 2ERLIMNFRZIEY L= 08
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F2 N)F—g >THWSNHBEME

wEE O — RS AOEEE : Pk

N =g %

A 2, 4-dinitrochlorobenzene = FEHITHL> O
B hexylcinnamic aldehyde R @
C 3-aminopheno] T hERE O
D glutaraldehyde FEF IR O
E cobalt chloride 5L b
F isoeugenol PREE Q
G fornaldehyde | TR O
H dimethyl isophthalate ML ®:
I isopropanol L O
] nickel sulfate MEL %% &
K abietic acid J GEIR O
I; methyl salicylate | L O
M lactic acid L

N polassium dichromate ‘ 2

$: LLNA {&E T OREML#E Fic 30 <l
$4: E FTHEHBEERESIN TN A,

11




£ HBEVEOREHIIDOWTOHE LD

2 B B 29 B EEI
HLEE @ e e Bz
’ " A s EEAED | o rpe ryess L5 i WEHEE
BB ; B8 | opgp | BSWORE | 25 {;;.Eszz =l
Eo—|,, A T )
Esy 5 B &
A:2, 4-dinitrochlorobenzene | A00 | 77 77Fy)é g FRfR —E NT O
B: hexvlcinnamic aldehvde AOQ | 7 FAFyhEL VR i fiE —= TE O
(: 3-aminophenol ADO | 7 IAFoh i fi st —= i
D: glutaraldehvde ACE | 7" 37Fyh 3 Ve fi by —E NT O
_ - <0 | orermn | e | L BRARE. | o :
= | E: cobalt chloride DMSO | 7" FAFy L e | i T—F NT
;| B+ isoeugenol ADD | 7 9Fyh %5 i AR —E NT O
& G: formaldehvde ACE | 7°97Fyha VAR g —E NT ©
H: dimethy] isophthalate | A0 | 7" 3afm | e f‘%“:‘;n%ﬁ r—g | N
ﬁ =) -
I: isopropanol A00 | 7 3AFynm i %E“RL;D%ZB R—E NT
o g | PIREET | 2 FEERANEE. . NT
J: nickel sulfate DMSO | 7" 72F9h L o e —F
VR,
7L 3
B 1 [
k: abietic acid A0O PASYSTVE SO L et F— HIE
BWTH
B E T
b
L: methyl salicylate AOO | 7 IAFeni b R —E NT O
B: hexylcinnamic aldehvde A00 h 7A8 EfR iR —3 P O
- E: cobalt chloride DMSO yE! b3 b —E NT O
2 | J: nickel sulfate o | o | MRS | smgEm | - | M
% SR ay
B | M: lactic acid DMSO YL g byl —E NT O
N: potassium dichromate DMSO LY VSR g —E NT O
1) A00 : acetone/olive oil, ACE:acetone, DMSO:dimethyl sulfoxide
2)NT: not tested
N EEERT—FIEINF—2a LEICEREN. N F—2altRA—0FR R—0EELRBEORE

Tlidsn
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F -1 BRERTOMELOMEOHERE (5 1 5E5)
BEME Bt 2
1 31 4 ) 6 | 7 9 [ 10
A: 2 4—dinitrochlorobenzene + Extreme | + + |+ |+ ]|+ |+ ]|+ ]| +]|+
B: hexylcinnamic aldehyde + Moderate | + + |+ + |+ |+ +]|+]+
C: 3—aminophenol + Moderate | — = -
D: glutaraldehyde + Extreme | + -
E: cobalt chloride + Strong = + ¥
F: isoeugenol + Moderate + | + +
G: formaldehyde + Strong | + -
H: dimethyl isophthalate = Negative | — - -
I: isopropanol - Negative | — w|l=m = |l s=]l=]l=]=1=
J: nickel sulfate = Negative = 4 i
K: abietic acid + Weak + | +
L: methyl salicylate - Negative = = o
*LLNAE D FHlifE R (CE DRAFEDHIE
42 B TOML OMEOHERR B2 FEH)
il R 11112 ¢ 13 ﬁif 19| 16 | 17 | &
B: hexylcinnamic aldehyde + Moderate | + | + | + | + | + | + | + | ADO
E: cobalt chloride + Strong | — = | #* + |DMSOj
J: nickel sulfate - Negative | — | — — = DMSCI
M: lactic acid = Negative | — &= =1 = DMSOJ
N: potassium dichromate o+ Strong | + | + + + |DMSO
*LLNAE D FHl#E R ICE DBAEMED FITE
K 4-3 B TREOHEE B 1EROFERE*)
| R ET BE | BRE | BETRE [ RETHE | ERet
LLNA-DA i 87. 5% 75. 0% 87. 5% 75. 0% §3. 3%
vs LLNA i% 12 (1/8) (3/4) (1/8) (3/4) (10/12)
* o CCOWBMEICONT, WREOREETMICOWTERERTOHEREE S & ICHE
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7< 5-1 : LLNA-DA KIT K 2 e PSRRI P w2 S MDA BRiE & D HeEx
(HFEE X 2 BEEBRR)

chemicals HoE A R
LLNA-DA LLNA% GMPT/BAx HMT/HPTA%
2, 4-dinitrochlorobenzene + + + ND
p-phenvlenediamine + + —+ +
toluene 2, 4-diisocvanate + + ND ND
glutaraldehyde + + + +
Potassium dichromate + = =+ +
phthalic anhydride + + =+ ND
trimellitic anhydride =5 + ND ND
formaldehyde + -+ + +
cinnamic aldehyde + + + -+
isoeugenol + o + +
Cobalt chloride + + + +
eugenol + + + +
resorcinol + + + +
benzocaine + + A= + +
abietic acid + + + +
hexyl cinnamic aldehvde iz =+ + ND
mercaptobenzethiazol = + + +
citral + + + +
hydroxycitronellal + + + +
imidazolidinyl urea + + + +
Sodium lauryl sulfate + + - -
NiS0, = = + +
benzalkonium chloride + = = +
propyl paraben - = - ~Fif—
diethylphthalate - - ND ND
1-bromobutane = = ND ND
methylsalicvlate = = = -
chlorobenzene - - - ND
lactic acid = - - ND
hexane — = ND =
isopropanol - = = ND

%: K E. Haneke et al. Reg. Toxicol. Pharmacol. 274-286, 34, 2001.

GMPT: Guinea pig maximization test, BA: Buehler assay

HMT: Human miximization test, HPTA: Human patch tesl allergen

14



# 5-2 : LLNA-DA #:IC &k 2 BUE R Pl E R R S D FBiE & O Mg
(FEHHIZ X 2 Bl 1)

2, 4-diisocvanate,
glutaraldehyde, K2Cr207,

phthalic anhyvdride, trimellitic

LLNA i 5
£ -
2, 4-dinitrochlorobenzene
p-phenylenediamine, toluene

anhvdride, formaldehyde
+ | cinnamic aldehvde, isoeugenol. | benzalkonium chloride
_ CoCl12, eugenol, resorcinol,
LLNA-DA o ) ) )

- abietic acid, hexylcinnamic
ERY )
) aldehyde. citral,
RS

hydroxycitronellal,
imidazolidinyl urea, Sodium

laurvl sulfate

mercaptobenzethiazol

NiS04, propyl paraben
diethylphthalate,
I-bromobutane, methylsalicylate
chlorobenzene

1sopropanol

lactic acid, hexane,

+ ¢ B EE RANE —  BRE AR R R

i B B B FrRE B THE | T IEFETE
LLNA-DA % 95. 0% 90. 0% 95. 0% 90. 0% 93. 3%
vs LLNA % 30 (19/20) (9/10) (19/20) (9/10) (28/30)

% : LLNA-DA T+. LLNA T+/-& 7257 benzocaine W EEHRIZ AT TR,




EEE (080828)

K43 LBTRIEOEER (B 1 EZBROBE*)
B E = R BEtE TR | BT IERETE
LLNA-DA % 87. 5% 75. 0% 87. 5% 75. 0% §3. 3%
vs LLNA % 12 {1/8) (3/4) (7/8) (3/4) (10/12)

¥ A OHEBEMEIZDONT,

FAIIHE1

WEQBIEMFMMIC DL TR TOHERRZD &

U ATRETE OIFE (3 1 EBR DR )

T8

B E K S Frit B PRI | Rt T IR
LLNA-DA i% 87. 5% 75, 0% 87. b% 75. 0% 83. 3%
vs LLNA % 12 (1/8) (3/4) (7/8) (3/4) (10/12)
* ol A OWBWEIZOWT, BAMNFEETOHESEEZD & IT5HE
KA-IHEL ABWREEOIEE B 1EHROERE*)
T S R Bt TR | RadE T EREE
LLNA-DA & 84. 2% 89. 5% 94. 1% 73. 9% 86. 0%
vs LLNA i% a7 (32/38) (17/19) (32/34) (17/23) (49/57)
*  fl4QHEBMBEIZDOWT, WREOHERMEE S SIZFHE
W s fE L ZFEl 2 e - e
R Bath  PEMEE ZES EAMT vivo
TR TS 0 = — +
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