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Local Lymph Node Assay: DA
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), Day 7 (A8 3 24A7F )} Day 89 =743th. X3, Day 89 <A &
=9 AF AAEA FAE SAHL & Aok #F Lo Rk A

oJAY A FA S7F& (ear thickness)>25%°]H
(2021). & AFY H1 s AHIARA AHEHE F

5 A H=
LEAS FESHA] B2 sEEY 3 B v w=E AY3In
# 1 38 @otg
B7F 71 A
ZHto] YEA] 285 (No erythema) 0
o -§- "] Ak ZRF [Very slight erythema (barely perceptible)] 1
533 &5k (Well-defined erythema) 2
F5& o]/ SR (Moderate to severe erythema) 3
7Ha & Fdste Azt AZg ZRF [Severe erythema (beet A
redness) to eschar formation preventing grading of erythema]

A FAZ 25% SIS A G, dEE vlaste] AelEe A FA 5A
Ao freld Sk ﬁ T ATA B ARZ ST F Ak (227). 2y

AFA 7P 5%8 T A& o FAGHOE Fosivigts RE3 FAaAFH Bl
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U E F(sodium lauryl sulfate, SLS) &HS & o] &3l vk 7 w5
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o ##Zstr] i = 79 FHkoly
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=
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A e} 2
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=
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ATP &4 7]EE ©| &3 luciferin/luciferase WHOZ ©Hxd U ATP &¢& S7HE
S43tt. ATP 54 7]Ex Relative Luminescence Units (RLU)2.2  bioluminescence
S, FE=oAM ATP &= SAHZA Z2Y= AR FLdokdt. ATP 42
T F AARHCE HAAIEE AN 301 o/l ATP 4= SAHdoF I (8).
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_11_



o FATA 4%
Ao FEH FA,

o

1z} A]
1

&

He

[e)
=

tt‘l_

-

SIgte] 1.89141 2.5AF019] A

H
1

7

i

o

=y

=

HA == o] .

°

=
=

atod (4)oll A

[e)
olu} B R 4=F Al g (non-parametic statistical

of oj
o] Dunnett's test

5

ko)

9

= 4

At

sk,

¢

-

sk 2 ole] weEA}

7| o] Fof ] of

1.

kel
24t} B] 2 (pair-wise comparison)

SAH £40] b
analysis)©] 2

of

=

o8

fite)
;OE
23]

plN

ks
gl

AU EA8H

<)

1. A8

IX. Xtz

SI 7= At

£ 35 ojof Bt

1oH

~

To-

o

|

o

i

(dl: SD, SEM), &tz

ek

°

35 ol of

Ay
-

Huxole t&3 22 JE7}

3

<
1=

2. Al E 1A
Al

, 7Fesittd

<

R (o, CAS W

O

gl

—

<

!

_12_



O

s g RH);
584 A E93sty 54 (o, 324 A, SElm);

A A& (formulation) Y 4%, T4 (composition)?} T3 8 4 (component) 2]

Aojd Es

ATP 71E9] lot W&ol AxAe] FEHF(QA; Quality assurance)/# 2 ¥
(QC; Quality control) A&

Algded Aze g i AAT A

3 A9 FA (AE Y A UG B T

=

FH Ee SAHLE AT AP 7]F (criteria for considering studies as

positive and negative)

AN ZZEZ olgd B3 AT 7157 olde] AF MAU AF Astol
WX Gl B FAHA 4

_13_



o
o

oo

mJ
ﬂa

To-

} A Y T+ historical

S

- NPT FAG 5

B

=
ar

T

3} historical A}

EESTEIENA Y

A

SEM)

of F3 A3 ATP

- 2+ A8+ RUL/mouse®] Hi, Qx}9}

xr
iz

o
1o
o

N

i

™

,_lryl
Fu

—=
o

_14_



PN

@

©)

)

s

OECD (2010), Skin Sensitization: Local Lymph Node Assay, Test Guideline No.
429, Guidelines for the Testing of Chemicals, OECD, Paris. Available at:
[http:/ /www.oecd.org/env /testguidelines|

Chamberlain, M. and Basketter, D.A. (1996), The local lymph node assay: status of
validation. Food Chem, Toxicol., 34, 999-1002.

Basketter, D.A., Gerberick, G.F., Kimber, I. and Loveless, S.E. (1996), The local
lymph node assay: A viable alternative to currently accepted skin sensitisation

tests. Food Chem, Toxicol.,, 34, 985-997.

Basketter, D.A., Gerberick, G.F. and Kimber, I. (1998), Strategies for identifying
false positive responses in predictive sensitisation tests. Food Chem. Toxicol., 36,

327-333.

ICCVAM (1999), The murine local lymph node Assay: A test method for assessing
the allergic contact dermatitis potential of chemicals/compounds: The results of an
independent peer review evaluation coordinated by the Interagency Coordinating
Committee on the Validation of Alternative Methods (ICCVAM) and the National
Toxicology Program Center for the Evaluation of Alternative Toxicological Methods
(NICETAM). NIH Publication No: 99-4494. Research Triangle Park, N.C. Available
at: http://iccvam.niehs.nih.gov/docs/immunotox_docs/llna/llnarep.pdf]

ICCVAM (2010), ICCVAM Test Method Evaluation Report. Nonradioactive local
lymph node assay: modified by Daicel Chemical Industries, Ltd., based on ATP
content test method protocol (LLNA: DA). NIH Publication No. 10-7551A/B.
Research Triangle Park, NC: National Institute of Environmental Health Sciences.
Available at:
[http:/ /iccvam.niehs.nih.gov/methods/immunotox/llna-DA /TMER .htm]

ICCVAM (2009), Independent Scientific Peer Review Panel Report: Updated
validation status of new versions and applications of the murine local lymph
node assay: a test method for assessing the allergic contact dermatitis potential of

chemicals and products. Research Triangle Park, NC: National Institute of

_15_



Environmental Health Sciences. Available at:

[http:/ /iccvam.niehs.nih.gov/docs/immunotox_docs/ LLNAPRPRept2009.pdf].

(8) Idehara, K., Yamagishi, G., Yamashita, K. and Ito, M. (2008), Characterization and

evaluation of a modified local lymph node assay using ATP content as a

non-radio isotopic endpoint. ]J. Pharmacol. Toxicol. Meth., 58, 1-10.

(9) Omori, T., Idehara, K., Kojima, H., Sozu, T. Arima, K. Goto, H., Hanada, T,

(10)

(1)

(13)

(16)

Ikarashi, Y., Inoda, T., Kanazawa, Y., Kosaka, T., Maki, E., Morimoto, T., Shinoda,
S., Shinoda, N., Takeyoshi, M., Tanaka, M., Uratani, M., Usami, M., Yamanaka,
A., Yoneda, T., Yoshimura, I. and Yuasa, A. (2008), Interlaboratory validation of
the modified murine local lymph node assay based on adenosine triphosphate

measurement. J. Pharmacol. Toxicol. Meth., 58, 11-26.

OECD (1992), Skin Sensitisation, Test Guideline No. 406, Guidelines for Testing of
Chemicals, OECD, Paris. Available at: [http://www.oecd.org/env/testguidelines]

Crouch, S.P.,, Kozlowski, R., Slater, KJ. and Fletcher J. (1993), The use of ATP
bioluminescence as a measure of cell proliferation and cytotoxicity. J. Immunol.

Meth., 160, 81-88.

Ishizaka, A., Tono-oka, T. and Matsumoto, S. (1984), Evaluation of the
proliferative response of lymphocytes by measurement of intracellular ATP. J.

Immunol. Meth., 72, 127-132.

Dexter, S.J.,, Camara, M., Davies, M. and Shakesheff, K.M. (2003), Development of
a bioluminescent ATP assay to quantify mammalian and bacterial cell number

from a mixed population. Biomat., 24, 27-34.

Lundin A. (2000), Use of firefly luciferase in ATP-related assays of biomass,
enzymes, and metabolites. Meth. Enzymol., 305, 346-370.

ILAR (1996), Institute of Laboratory Animal Research (ILAR) Guide for the Care
and Use of Laboratory Animals. 7th ed. Washington, DC: National Academies

Press.

ICCVAM (2009), Recommended Performance Standards: Murine Local Lymph
Node Assay, NIH Publication Number (09-7357, Research Triangle Park, NC:

_16_



National Institute of Environmental Health  Sciences. Awvailable at:

[http:/ /iccvam.niehs.nih.gov/docs/immunotox_docs/llna-ps/LLNAPerfStds.pdf]

(17) McGarry, H.F. (2007), The murine local lymph node assay: regulatory and potency
considerations under REACH. Toxicol., 238, 71-89.

(18) Kimber, 1., Dearman, R.J., Scholes EW. and Basketter, D.A. (1994), The local
lymph node assay: developments and applications. Toxicol., 93, 13-31.

(19) OECD (2002), Acute Dermal Irritation/Corrosion, Test Guideline No. 404,
Guidelines  for Testing of Chemicals, OECD, Paris. Available at:
[http:/ /www.oecd.org/env/testguidelines]

(20) Reeder, M.K., Broomhead, Y.L., DiDonato, L. and DeGeorge, G.L. (2007), Use of
an enhanced local lymph node assay to correctly classify irritants and false

positive substances. Toxicologist, 96, 235.

(21) ICCVAM (2009), Nonradioactive Murine Local Lymph Node Assay: Flow
Cytometry Test Method Protocol (LLNA: BrdU-FC) Revised Draft Background
Review Document. Research Triangle Park, NC: National Institute of
Environmental Health Sciences. Available at:

[http:/ /iccvam.niehs.nih.gov/methods/immunotox/fcLLNA/BRDcomplete.pdf].

(22) Hayes, B.B., Gerber, P.C, GCriffey, SS. and Meade, B.J. (1998), Contact
hypersensitivity to dicyclohexylcarbodiimide and diisopropylcarbodiimide in

female B6C3F1 mice. Drug. Chem. Toxicol., 21, 195-206.

(23) Woolhiser, M.R., Hayes, B.B. and Meade, B]J. (1998), A combined murine local
lymph node and irritancy assay to predict sensitization and irritancy potential of

chemicals. Toxicol. Meth., 8, 245-256.

(24) Hayes, B.B. and Meade, B]J. (1999), Contact sensitivity to selected acrylate
compounds in B6C3F1 mice: relative potency, cross reactivity, and comparison of

test methods. Drug Chem. Toxicol., 22, 491-506.

(25) Ehling, G., Hecht, M., Heusener, A., Huesler, J., Gamer, A.O., van Loveren, H.,,
Maurer, T., Riecke, K., Ullmann, L., Ulrich, P., Vandebriel, R. and Vohr, HW.

(2005), A European inter-laboratory validation of alternative endpoints of the

_17_



(26)

(29)

murine local lymph node assay: first round. Toxicol., 212, 60-68.

Vohr, HW. and Ahr, H.J. (2005), The local lymph node assay being too sensitive?
Arch. Toxicol., 79, 721-728.

Patterson, RM., Noga, E. and Germolec, D. (2007), Lack of evidence for contact
sensitization by Pfiesteria extract. Environ. Health Perspect., 115, 1023-1028.

OECD (2000), Guidance Document on the Recognition, Assessment and Use of
Clinical Signs as Humane Endpoints for Experimental Animals Used in Safety
Evaluation, Environmental Health and Safety Monograph Series on Testing and
Assessment No. 19, ENV/JM/MONO(2000)7, OECD, Paris. Available at:
[http:/ /www.oecd.org/env /testguidelines]

Kimber, I, Hilton, ]J.,, Dearman, RJ., Gerberick, G.F., Ryan, C.A., Basketter, D.A,,
Lea, L., House, RV, Ladies, GS., Loveless, SE. and Hastings, K.L. (1998),
Assessment of the skin sensitization potential of topical medicaments using the

local lymph node assay: An interlaboratory exercise. J. Toxicol. Environ. Health,

53 563-79.

_18_



R2’$ ELISABIS ©l8%t zAEIENE
Local Lymph Node Assay: BrdU-ELISA



1. R

Z A ¥ (Local Lymph Node Assay,
a‘r?lii A= AL, 1 o) F T
=g Hixe JdHE

24| 7H7bﬂ T (1)
I T (2-9). LLNAE HHV\* 9 %ﬁ\_?l 13 ]‘ﬂ(thymldme) T 82 E(iodine)E
ARGt HEARE S S FAHSE AHeE WAbe 229 5, AHE, H7IE A%
o]

A g+

A)
3. o] AlAR2 =< ol&st= Aoy 7€ AlFHEdl vl AHEEE UF A,

sl 7Feli Al AEs AHAAI AldHolEeE Aol Atk
4. o] AEHL 71E9 LLNASH o] » 72324 whg & %= 7](induction phase)ol
Heue veS S8% AdHoRE &IV H It A3 AFH ARE AT
E3 WA EAE LS AFEEHA L YRR S FAs] wiEol AFATE WA
A dethe el ok (13)

1. A2 (Accuracy) : S A7} 3k

=

2. 7]FE 4 (Benchmark substance) : e 71Foe g Ae3sit V|FEER=E
ZHH ol & £ o 2ok (1) §REe B4 (1) F=23F, 7154 AR i) B -
q

spota 54 (iv) &% 45 AR (v)
3. 9174 (False negative) : =2

4. 2] (False positive) :

rr
N
A
off
c_ﬁ:
A
rr

s
2
oX
—
X
o]
N
o)
=
(oW
Nar
0,
=
¥



S
)

mjn
-

Y A & (Intra-laboratory reproducibility, Within-laboratory reproducibility) :

W
oo
U

mjn

b
0
J))
LOLN

+

0

L Aol B9z A

| (Outlier)

8. o]z

Hol

w
)l

9. A8/ ®ZF(Quality assurance) :

e

10. 2134 (Reliability) :

7t

3

Ry

=

oo

W
ze)

X

0

B
—_

oo
ool
~

<

“d(Skin sensitization) :

}z}
-

5% 2]

11.

834

e,

o

=EHME
4

o=

3

X

o
.i _l
ol
olo
T

B
B
I+
=)

a8

o)
AR

P
T

sensitization) S ' A]

3l

171 <

H7}s

Ry

[e]
=y

i
[e)

o W% 22 7}

12. A}=A]4*(Stimulation Index, SI) :

) Y
-

Y

pu—

&

4l =

13. A|F@E4 (Test substance) :

)

1. LLNA:BrdU-ELISA
LLNA:BrdU-ELISA”} LLNAY 74X

Fdolut

1]

4 Aol s

Kol
=]

in vitro S Al

T—
| .

2]3ted A4, in vivo &

=t
=

1A o

4% A%

A %
A

LLNA:BrdU-ELISA7} A& &30



2. LLNA:BrdU-ELISA= in wvivo Al@¥olAIR, 71UHE o] 83 7] A
3Rt H& o] TES AME3th. T3 LLNABrdU-ELISAE 71& 7YY Ad3
24 oF7|(challenge)E &3 3§ YIRS
A7) #oltt. LLNA:BrdU-ELISAY] o]¥

30

Py
N
S

1Y

o,

>

wol Agyoz BPRe 59 IRAT BA)E), 38Y ANPED yag
g3 APOoE BroRITh EH Aol P 5712

TPs= 2he /U o3 AFe] Fasith (13)(15. LLNABrdU-ELISAC] =

89T (10) Aol dEd ATH o9
LLNA:BrdU-ELISAY] A&4ds nadd & U= Ald=242 o] AgHs 48% + 8l
EgE AFA G S 7F 16014 1.9 A}Ol s vERd A9 A sl Fojafof gtk SI>
169 AR 7leoz AEs9s W HFAF AHeHE 1B B F 320y A
=28 LLNASH o] Z24g EdE oY, 1719 Aty =42 5 270 SI#t
167 1.9%k Ato]l kS Heolw LLNAS &2 #4244 2= AAFHAT (10). 2=y

92)

2
7S AF&Esta Algel AZAHS Axtelr] Y8l LLNASF 22 data set2 AFE-37]
o Ved Ade= AA A vl 7

[
)
o

V. Al&&d

LLNA:BrdU-ELISA= 74 =do] 28 9 224 U dZAx & =t
A 718 Y E g HEAME FAL EFo w9t e vldEdth. gEAM X
AL NS AFHom ST v otk &v] tiE7(VC, Vehicle treated
control)9] HHTFAAHEE 2t A FTY HBIFFAFES Hluste dZAx F24S 53

&2 AFAFE)a s, SI=>1.60]4

A 2 Z(auricular lymph node)Wj¢] BrdU
Fe St 4 AE A=S FRATH BrdUs WAMIEAH L4 P d(thymidine)
o] A (analogue) 2 EJFIHZ FAFSHAl S48k AlE22] DNAC] ZgHeith. DNA| 2
et BrdU+ peroxidase”} A ¥ BrdU So]&<Ql dAE o] &3+ ELISA WHoz 743
o 78S Yo, 7182 peroxidased} HH-3-3to] ASHH microtitier plate reader”]E

o] &3l EA wpAo|A] A T= ek}

O__I_E

me)
o
rok
v
o
>
o
o g
rlo
o
=
&
o
[

¢



V. Algle

E2E S22 ARE3TE LLNABrdU-ELISA ZA5ATE LLNAY| A3 EH+&
9 CBA/IN £o2 FHFA} (10, 12). A+ FFo] . JAeA 2e 3L 4
-5 ARSSIATE AIFAIZE Al vl 8-12F# oojof Slal, FEQ AT Zol=
Hasglalorst  AF Aol B AFY  20%E @A Dolop  dirh
LLNA:BrdU-ELISA ®Fg-olA &= Folut AW g3 *ol7} gtk A

TS 2371 Ao CBA/IN ¥ tjAle] & Folu A% AHEE F Utk

o = ol
S SHE

70%S JA| Zolof AW, AFSA A Al Qe ANEEE 50-60%%2 A oF s}
o olFzxog ZA3M /I FUE RAIIFACE AR, dubF A FE
ALEE AFE3 Y AR E& AFEA TFoth

3. AYEE F¥)
2R MElF FEL o|H(H )] WHOR E A EA
LN

&g 9Aste] APRA A2l A Ak 5U3 EEET,

O A
o
o5 Ww §7E PAE,

&

.

1A AEEES AdEEel AHEstrl A HHEZ &jol FolAY Ffdiof dhrh
WA ANFd=de TR 2A AFAY st HEsoF I A AFd=EEL
ol

St Ae 29T A ARS ATY Y Ao} A



=
 Positive control
rol)
L /\] o O]
hm

Oo}:

© MR
) 1_ T )
63 B _%_/m mm U
N X° ey o_
~X lo — il
1~_/|.._ ZT Lmo 50 _ﬁ ME HIWF X i~ :.L 1; ]
- o T <)o Jo<
A 2 %o ok by M_ y T 1_.r
PR T = % = <V N N KT o = > N
2 o5 SR 0 o = B ~ — = = = =z
£ Nm —_ m__.o e T X " o N WE M wm %o M 00 T TN
o S ) Q] o0 00 <0 el N Tn o0 o B° % SN = ot
= 0 D o < o M3 ° oF MR o= =
= R . -~ RO — A ° d 7 B EIY
é@ﬂﬂ%g@%% SR E R LW15 N EW =
R = T S o T < <0 N K 70 < = T
s S EH T ! T D o ~ = T To )
}Eoﬂe%mwﬂﬁm% @ﬂ@%& P o wowﬁmuﬂa
ﬂ K o o = W o __ p u_._._._ o) A o T — ,: ] gyl Z_.# o e U_.E
BN SR T w2 w4 = N
Tk A LY Z 2 - & N S A4 o <] N TR o
> B o M do & ” z N T o Ny ER Wy ‘o T o K Hox %o
o <V E) = P T ol & T X K T B ~ E " a5 i
X = — n o 4 X - PR C gl W o0 — o
oy X 7o e <+ < A <« 00 N i < Y g x o
oﬂe "l E o X X O .ﬁ o X o o O % o X %o o
w I @ R I oMLY o o 42 B ® 2
Jo ToR <L o < X 0 A K3 o X o ,_WU T T s — N N o
it T i = o e T < L S oy X g B
M o w ﬂ@V]Juo < ﬂoﬂzfmiy
o Ho o] o —_— —_— N x U R iny To O ol
G+ P wE 2R o 5B B s ¥ g B © o 5
T1}§Uur . B ox oz p M Aﬂ%@_g
o TN = T = 0 o Y % sl B
= v EE P goa RN =T " e *
Z_.# Ef wMO A o T O O#E o ‘,._lf 0 o E —_— [ E_E ‘ul _.L O#E
o7 0° © T L P oF R 70 woN e o o AF 7
MEMmﬂ m:.__.&r\O),mﬂ b drwo ﬁoﬂﬂﬂa o#]ﬂw__/uﬂﬂe
o Mo = B 0 = N ol T m = G g " o =y N
fo 0 oo ~ >¢) ﬂvr/ iy Jﬂ_ o lo ﬂ;v‘_ X o A b ﬁl
. = B T Wr = o _ﬁ s Jo & A 2 N ~ iy (NG =
ﬁu?ﬂocm%_él% H My NP o T zfﬁ@@ﬂw
W T e o T - % Ay o 0°
5 T e iogwmw %WE_EEJ w g % Mww%wq
ERC ? z%ﬁa%q B X g ThgT %
%@1ﬁ53wﬁsﬂ ] A 1A1t% = % 5 =
@ T ! o T < T = A o S oy < 2 s T
2 %aa_ozxc_o] ZREE P DR ﬂa:aﬂ}bwo
%zaﬁ_w%%(@& wmaw@? m%%@ﬂ %@_1,7e
ME_EwnE7ﬂEEJE %ﬂuAQE "o B T 0 ®E
eI AT = = A & B o 9 = - o)) =% T O T T <
mﬂl%o_a sLo}XTPATH%omodﬂomuﬁk ol 5o
= 5o o 1 5 on 2 == R R L zo b 5 R o B
B sl w E 5§ o g < % T 5 o = 3 o
[~ _N_W L _i OU_O \N Or.: .n _.EE A. o ;O _ lo Y ﬁﬂl U_.E oK
< BoE 9 H Z g = N2 = N AF
— 3 L — ik 100 _.L va T
< &= P WH w o= = % XK 7P X0 W B o
o A MR =~ 5 P A o T op
—~ Uy — o o o=
o E.E i) G- N o 00
B B o m_u o C)
T

A
.

|

P2

| 410 v

[

A

3|
=

ojef Zeo] Al

—

—

2% el

=

=

O] 7]_



ki3

3 of

sto} a1

el o

3o

}311 historical AR E

J|

T

BepH o

Nie

%

<)
T«

1o},

S

el

i

* LLNA:BrdU-ELISA Al & A}&7}

ojut AA Al

=]
=

Bl
Bl

Ul. Al

14
Ho

A
il

7o
ojn
!

el

sloksim

T

SRR EE

olg elso}

sy,

P Tk ojol

23

>
[$)

s2e NPT

3
il

A,

et TA7}E FHkE o)

e,

oj o
BA =

(19, 20) o] F R}

S

JRE ns)of

37

2] 3}

shedo}

A}

R

P
T



Q

Z]

oAl

3
g
iT

—_
o
L

o

ofo
i

Alol =

Hr

Pl

=)

S

gl wojo] A}

L
| .

35

PFA DM AL

1% Pluronic® 1929}

22 7HEEA7E 2E &l =

2. A BIAIFE

A8 7 glekd, dulA]

ks

qH7}

s

= F&=° o

Fo AAEo oulA]

S

o AHeHE A3

3
=]

4

o

A, AEAE A3 F5 A (Day 6)°ll Al

SRS

-
| -

=40 Yend

el

+— Peacock Dial

L —

thickness gauge (e.g. digital micrometer &=

7 FA=

thickness gauge)E ©|-&

)¢t Day 6°] A3t} ESH Day 69 FEHAL

%

48]

4= (erythema score)>3 ©o]|AY # F7 F71& (ear

s

| &

o

]

=%} O
z

!

%

+

B

O

_Z__l

AN

B

thickness) >25% ©]



~ =
oo o I N - >
cﬂo m% 55 o W i M
o Jlo GRS ~a -
Clolclalel « | 22 E R s
r T T A~ o
J olo . —
Fh e ¥4 LT P
o < o o) )
&Y el MPT )
D b B o 0= o
- - 28w TLAETEC "
o [ I T, T 2
= g5 & A 2 WG B
e, g = To oo o A op
g ) o o ooy o
=} = U 7 )
5 > = IH _ oy = Njo
—~| = fins il ~ AT N o
o, o} o © W ﬂ_DI _XE io ﬁo _
2 Ele ® T 2g G B G =
5 slgg HWXw® w TP W o
E Bz E dza wgPEIC =
= oF ofF Njo KX b o
< mw. 0 < ~ B ﬂ_w._ X O
~| & o = £ T o W < RN i
Wl g 2T gl 5] B oF Lo S 1
~ E S E|? 5 2% = B gy
TlElElEleps DT - i
SIEl s R ew i B R DT .o -
185 8 5l g XA g TE Loy o b
o .nl.M s Q S —_ Eo = [ ,L,o,l 7 o U_.E ﬂ
z SIElm 8 XX LI R Lo x T
NS N 2| o M F @ B o o iy 10
i 5 & S |2y E 16.! o = x =
IR TN g P ~ ﬂz,_ﬁ,_ﬂﬂmﬂk N o
A_I = —_— e —~ ~ a _Llw T
2 B 2 E e TL b lae m o ® Tk w °
K 3 = | D | oo 1| .Mlua o N ~ Nd = J] o 2%
= Mo | 2 S| i N S M M 0
~ ay Sl | 2 Q Y 2 ol = Lo:: ™ =
o0 L5 Ted Telg et llene 2oy o
L —_ AN S N . N oy = X 0 ..
1) TlE k| |® 2] ® L OE g =T g fel B ow T K
oo = | Tl B b F & S oo B = O il
o Bk ||| wm E| =MD &ﬁ@ﬂénm%@ ~
& Mo | = || Mo | X g oo v ¥ om pl s <
RN T om S B
~ D Ti

1o},

.

of 2}z 25 pLA 2 &

=

==

FoNEEES 7

Day 13 Zo] AgEELS =

Days 2, 3.
* Days 4



* Days 5

10 mg/mLE ZA| ¥ BrdU %<& 05 mL E73F 3}

[kl
R
(o]
N
(@)
(@)
=
=
3
o
[92]
=
2]
0
2.
M
9)]
[95]
@
®
o
aQ
Q
c
N
(¢]
il
oft
1S
>,
N

>
FO
o,
i)

2
o

d
il
>
oo
2
>
)
o
o
i
o,

5. A|E52] 891

BrdUt -8&3}¥ ELISA 7]EE AR&ste A3t (o], Roche Applied Science,
Mannheim, Germany, Catalogue Number 11 647 229 001). ¥ZHEIAZHEA 100 uLE
vfo]Z 2 ZF|o|E A 7 welldl 247} W=ty 1A (fixation) ) ¥4 (denaturation) HHE-
5 FAE Yo WSAZITL o] Fol| AlFHete] FAE AASIAL 71-ES HUste] TAIXIT.
z

FE 370 n(FHEIHY 42 nm)ollq ST BE B9 AE S8 HZstE ook it

_10_



e

K
AN

ol

2l

A&

L
-
s

A=A o] YEng

7155 o of

AN

1

=

=z A

A}

=
K3

2. A

o}

Ald Az B el e s =

Kil
<l

Vi. Zit

v BrdU labelling index=

3

Y2

T BrdU labelling indexE -&wjth &9

o] AeolHtk

-

Al
A

EA A

BrdU

(ABSem-ABSblank)-(ABSe-ABSblanker)

BrdU labelling index

emission wavelength, ref= reference wavelength

em

Tor

SIzro] 1.6914 1.94}0]el AA

)
—_

1oH

<

dH A A =2 F2H FAM,

g} (10). E3

& 3 of

al

]

RIE=CE IS

Fel (@)l =AE

d|

Foll i

%

Mo} 2 9]ell At AL

ksl
pul

0] 4] of

A ol

_11_



2+ A3 3] A(linear regression), William's testE AMEE 4 3, 2djv]a

(pair-wise comparison)E $3}4] Dunnett's testE A8 4= At HHS FA S 4

W A glo] At W Eoly MR 4F A E A (non-parametic  statistical analysis)©]

288 F e FAHY FEoly tE #HA EA9Y Tt A8s A A org
= =

T A EdeA ¥ Sl GE

IX. X2

1. A5
Ase & FAoz gofEoof 31, 7 FE9 BrdU labelling index, w8 3
BrdU labelling index®} 2 x}(¢ll, SD, SEM), &vithZF2 vlwdt ZF 9 Hit SIgke]

L olob Fr.

2. A8 R I1A

ARRTANE Te3 e ARs TgEolol Bk

- B4 ¥ AW (o, CAS W&, 7Mssiod ; T ¢EF EEE; lot A
g AR,
- 294 447 Esistd 54 (d, AEA; A, SIE);

- AAE (formulation) Bl ¥ 745, T (composition)Z} T/ 8 4 (component) ]

|=Ke]
AoE B

O &

_12_



TR0

0

¢
Ho

2

2}2] %@E%(QA; Quality assurance)/#

=

l

s} A

#2](QC Quality control) A&,

HS

- ELISA 7]E¢] 714, lot

AA R A

&

=2 Azt Agol o

1oH

- A

(criteria for considering studies as

71E

AN

positive and negative)

125} o] AF AAYG A% Azl )

of th3h AT 7

ZEE og

3L

- A%

o
o

or
o]
ﬂl

W
s

} A Y =+ historical ¥AANZIH S

S

- Al 718l A SAlOl 3

%

M
Nd

_13_



B

i=
ar

T

3l historical A}

Pz AA

.9}

Fell, SD,

e

SEM)
- Fo] H9)9) B A

B

o] BrdU labelling index$} 7t x| 9] A=A kY

=

- 73

- 7} A@+9] BrdU labelling index/mouse®]

o
ful
xr
p

xr
iz

o
1o
o

N

0

ﬂ

7
T

—=
o

_14_



aness

(1) OECD (2010), Skin Sensitization: Local Lymph Node Assay, Test Guideline No.
429, Guidelines for the Testing of Chemicals, OECD, Paris. Available at:
[http:/ /www.oecd.org/env /testguidelines|

(2) Chamberlain, M. and Basketter, D.A. (1996), The local lymph node assay: status of
validation. Food Chem. Toxicol., 34, 999-1002.

(3) Basketter, D.A., Gerberick, G.F., Kimber, I. and Loveless, SE. (1996), The local
lymph node assay: A viable alternative to currently accepted skin sensitisation

tests. Food Chem. Toxicol., 34, 985-997.

(4) Basketter, D.A., Gerberick, G.F. and Kimber, 1. (1998), Strategies for identifying
false positive responses in predictive sensitisation tests. Food Chem. Toxicol., 36,

327-33.

(6) Van Och, FM.M,, Slob, W.,, De Jong, W.H., Vandebriel, R.J. and Van Loveren, H.
(2000), A quantitative method for assessing the sensitizing potency of low
molecular weight chemicals using a local lymph node assay: employment of a

regression method that includes determination of uncertainty margins. Toxicol., 146,

49-59.

(6) ICCVAM (1999), The murine local lymph node Assay: A test method for assessing
the allergic contact dermatitis potential of chemicals/compounds: The results of an
independent peer review evaluation coordinated by the Interagency Coordinating
Committee on the Validation of Alternative Methods (ICCVAM) and the National
Toxicology Program Center for the Evaluation of Alternative Toxicological Methods
(NICETAM). NIH Publication No: 99-4494. Research Triangle Park, N.C. Available
at: [http://iccvam.niehs.nih.gov/docs/immunotox_docs/llna/Ilnarep.pdf]

(7) Dean, ]J.H., Twerdok, L.E., Tice, RR, Sailstad, D.M., Hattan, D.G., Stokes, W.S.
(2001), ICCVAM evaluation of the murine local lymph node assay: II. Conclusions
and recommendations of an independent scientific peer review panel. Reg. Toxicol.

Pharmacol., 34(3), 258-273.

(8) Haneke, K.E., Tice, RR., Carson, B.L.,, Margolin, B.H., Stokes, W.S. (2001), ICCVAM

_15_



evaluation of the murine local lymph node assay: IIIl. Data analyses completed by
the national toxicology program interagency center for the evaluation of alternative

toxicological methods. Reg. Toxicol. Pharmacol., 34(3), 274-286.

(9) Sailstad, D.M., Hattan, D., Hill, R.N., Stokes, W.S. (2001), ICCVAM evaluation of
the murine local lymph node assay: 1. The ICCVAM review process. Reg. Toxicol.
Pharmacol., 34(3), 249- 257.

(10) ICCVAM (2010), ICCVAM Test Method Evaluation Report. Nonradioactive local
lymph node assay: BrdU-ELISA Test Method Protocol (LLNA: BrdU-ELISA). NIH
Publication No. 10- 7552A/B. Research Triangle Park, NC: National Institute of
Environmental Health Sciences. Available at:

[http:/ /iccvam.niehs.nih.gov/methods/immunotox/1llna-ELISA /TMER htm]

(11) ICCVAM (2009), Independent Scientific Peer Review Panel Report: Updated
validation status of new versions and applications of the murine local lymph node
assay: a test method for assessing the allergic contact dermatitis potential of
chemicals and products. Research Triangle Park, NC: National Institute of
Environmental Health Sciences. Available at:

[http:/ /iccvam.niehs.nih.gov/docs/immunotox_docs/LLNAPRPRept2009.pdf]

(12) Takeyoshi, M., lida, K., Shiraishi, K. and Hoshuyama, S. (2005), Novel approach
for classifying chemicals according to skin sensitizing potency by non-radioisotopic

modification of the local lymph node assay. J. Appl. Toxicol., 25, 129-134.

(13) OECD (1992), Skin Sensitisation, Test Guideline No. 406, Guidelines for Testing of
Chemicals, OECD, Paris. Available at: [http://www.oecd.org/env/testguidelines]

(14) Kreiling, R., Hollnagel, H.M., Hareng, L., Eigler, L., Lee, MS., Griem, P,
Dreessen, B., Kleber, M., Albrecht, A. Garcia, C. and Wendel, A. (2008),
Comparison of the skin sensitizing potential of unsaturated compounds as assessed

by the murine local lymph node assay (LLNA) and the guinea pig maximization
test (GPMT). Food Chem. Toxicol., 46, 1896-1904.

(15) Basketter, D., Ball, N., Cagen, S., Carrilo, J.C, Certa, H. Eigler, D., Garcia, C,
Esch, H., Graham, C., Haux, C, Kreiling, R. and Mehling, A. (2009), Application

_16_



of a weight of evidence approach to assessing discordant sensitisation datasets:

implications for REACH. Reg. Toxicol. Pharmacol., 55, 90-96.

(16) ILAR (1996), Institute of Laboratory Animal Research (ILAR) Guide for the Care
and Use of Laboratory Animals. 7th ed. Washington, DC: National Academies

Press.

(17) ICCVAM (2009), Recommended Performance Standards: Murine Local Lymph
Node Assay. NIH Publication Number 09-7357. Research Triangle Park, NC:
National  Institute = of  Environmental Health  Sciences.  Available at:

[http:/ /iccvam.niehs.nih.gov/docs/immunotox_docs/llna-ps/ LLNAPerfStds.pdf]

(18) McGarry, H.F. (2007), The murine local lymph node assay: regulatory and potency
considerations under REACH. Toxicol., 238, 71-89.

(19) Kimber, I, Dearman, R.]J., Scholes E.W. and Basketter, D.A. (1994), The local
lymph node assay: developments and applications. Toxicol., 93, 13-31.

(200 OECD (2002), Acute Dermal Irritation/Corrosion, Test Guideline No. 404,
Guidelines  for  Testing of Chemicals, OECD, Paris. Available  at:
[http:/ /www.oecd.org/env /testguidelines]

(21) Reeder, M.K,, Broomhead, Y.L., DiDonato, L. and DeGeorge, G.L. (2007), Use of
an enhanced local lymph node assay to correctly classify irritants and false

positive substances. Toxicologist, 96, 235.

(22) ICCVAM (2009), Nonradioactive Murine Local Lymph Node Assay: Flow
Cytometry Test Method Protocol (LLNA: BrdU-FC) Revised Draft Background
Review Document. Research Triangle Park, NC: National Institute of Environmental
Health Sciences. Available at:
[http:/ /iccvam.niehs.nih.gov/methods/immunotox/fcLLNA/BRDcomplete.pdf].

(23) Hayes, B.B., Gerber, P.C., Griffey, SS. and Meade, B.J. (1998), Contact
hypersensitivity to dicyclohexylcarbodiimide and diisopropylcarbodiimide in female
B6C3F1 mice. Drug Chem. Toxicol., 21, 195-206. Park, NC: National Institute of
Environmental Health Sciences. Available at:

[http:/ /iccvam.niehs.nih.gov/docs/immunotox_docs/ LLNAPRPRept2009.pdf]

_17_



(12) Takeyoshi, M., lida, K., Shiraishi, K. and Hoshuyama, S. (2005), Novel approach
for classifying chemicals according to skin sensitizing potency by non-radioisotopic

modification of the local lymph node assay. J. Appl. Toxicol., 25, 129-134.

(13) OECD (1992), Skin Sensitisation, Test Guideline No. 406, Guidelines for Testing of
Chemicals, OECD, Paris. Available at: [http:/ /www.oecd.org/env/testguidelines]

(14) Kreiling, R., Hollnagel, H.M., Hareng, L., Eigler, L., Lee, MS., Griem, P,
Dreessen, B., Kleber, M. Albrecht, A. Garcia, C. and Wendel, A. (2008),
Comparison of the skin sensitizing potential of unsaturated compounds as assessed
by the murine local lymph node assay (LLNA) and the guinea pig maximization
test (GPMT). Food Chem. Toxicol., 46, 1896-1904.

(15) Basketter, D., Ball, N., Cagen, S., Carrilo, J.C.,, Certa, H. Eigler, D., Garcia, C,
Esch, H., Graham, C., Haux, C, Kreiling, R. and Mehling, A. (2009), Application
of a weight of evidence approach to assessing discordant sensitisation datasets:

implications for REACH. Reg. Toxicol. Pharmacol., 55, 90-96.

(16) ILAR (1996), Institute of Laboratory Animal Research (ILAR) Guide for the Care
and Use of Laboratory Animals. 7th ed. Washington, DC: National Academies

Press.

(17) ICCVAM (2009), Recommended Performance Standards: Murine Local Lymph
Node Assay. NIH Publication Number 09-7357. Research Triangle Park, NC:
National  Institute  of  Environmental  Health  Sciences.  Available at:

[http:/ /iccvam.niehs.nih.gov/docs/immunotox_docs/1lna-ps/LLNAPer{Stds.pdf]

(18) McGarry, H.F. (2007), The murine local lymph node assay: regulatory and potency
considerations under REACH. Toxicol., 238, 71-89.

(19) Kimber, 1., Dearman, RJ., Scholes EW. and Basketter, D.A. (1994), The local
lymph node assay: developments and applications. Toxicol., 93, 13-31.

(20) OECD (2002), Acute Dermal Irritation/Corrosion, Test Guideline No. 404,
Guidelines  for  Testing of Chemicals, OECD, Paris. Available  at:
[http:/ /www.oecd.org/env /testguidelines]

_18_



(21) Reeder, M.K,, Broomhead, Y.L.,, DiDonato, L. and DeGeorge, G.L. (2007), Use of
an enhanced local lymph node assay to correctly classify irritants and false

positive substances. Toxicologist, 96, 235.

(22) ICCVAM (2009), Nonradioactive Murine Local Lymph Node Assay: Flow
Cytometry Test Method Protocol (LLNA: BrdU-FC) Revised Draft Background
Review Document. Research Triangle Park, NC: National Institute of Environmental
Health Sciences. Available at:
[http:/ /iccvam.niehs.nih.gov/methods/immunotox/fcLLNA/BRDcomplete.pdf].

(23) Hayes, B.B., Gerber, P.C., Griffey, SS. and Meade, BJ. (1998), Contact
hypersensitivity to dicyclohexylcarbodiimide and diisopropylcarbodiimide in female

B6C3F1 mice. Drug Chem. Toxicol., 21, 195-206.

_19_



