i
re
o

r

LA |

rio

-

11-1471000-000422-14

[=oi oo TimeLICH]
YOUR SAFETY IS OUR STANDARD

S E S IF 2% SEMMUIEE JHISY

AT HAFH:BrdU-ELISA

2021.8.

-

0 ‘QQM%Q#Q

(="







KA - LA A - HE HER

oo

i SINE £ IBZR SSOHAZHEAZIEAEY: BrdU-ELISA) 70|=atel
32 (@120 OHLYA)
OFZHO SHBHS AfElO] MITSH0l ZA17| BRILICH
] 0|0 S22 KRN - oM & S - QA 8] XIE - [0 of
OHLIA7} QUSLITE? m oo
= A7| B20) 02t Yatl A9 71E9| KIEA - oijA JjES Moz T
StAI7) HIZILICH JR0IE 2751 £ KIEA - OHiAS MO Tt A
T AFSE Of2fof 7IRf3H ZAI7| HERILICH
e : )
O W2 - A A7) T WEE(IA - 22 - o O of
HeS oA mY T Lt 2L m ofLe
%EEHAOI- CtAS o — T D 0:”
= [ st S oMoz als 2ol LRYULM
= W O
ojEt
O 13 Ol S &2 T wsld XAl B0 sHels L O of
QAL m ofLe
[ 9/ Fae HosiL Moste RN L o
m ofLe
O A7 XY 292 9a U3 T= sE7aS 9| & Has O of
A2 m ofLe
= A AL O SILIEKE Of 0f SIiEi= ZS0) AR - QM S= Chalo] Of=iLCt
RIZA - QHHM H| - 24E M2 MRt TRE lsLiCH
O WSH02 sEAIZol SUS J[517] 9510l H=HO2 sRAZe| [ Of(=AIEIA)
r o MEIIEOILE RS HASE 2QLP (@32H8) m oo
4 £ = .55 . =92 oty Al
g |0 UUOHOR WA E= N BT 52 Wl #A B oo
QAP S Molol thsiol Hmelersernnel axng B ATY
Jlaste 2L (I0l)
O A9 WS sl M2 FHE A - ZslsAL ol [ of
7|t Taste LR0| QAL m orLiQ
SO | e A7| RS0) O3l Dot A A Ut LIRS AMISIAIDL KIZA - OHiA
AW EHAS FISSHAl| HIRILICH

J71 A0l Ciote] &QIStAS.

20214 8 E 31¢¥
EhEER
g QEME

oY oM
lot

ok or
gl







0] etiNM= =HdE S LIRHAY 5= EH7<1|)K| 1H(ZAZIEAFEY: BrdU-
ELISA) 710I=212101 TSI 27| &7 AHSIAL AZ2ZRRel YHE
1&gt AYLC

2 Ol [fRoR X

2HS /= A0| OfHEZ ==9| 7|4
(‘~StOoF Bt S)0E =+totd LUHQ! 2FZHM HIEA| F40HM0F oh=
AIE0] Otgs Yel=gunt. Eof, = QM= 20218 88 X9 atsty
o

=
JEH A ! Ratt BdE Bz HIEUCHZ 0| 2 Vi B WE
F AN AMHEEA S

% CRIZION GHYATRE HLIQIMOR MY Ee I EF -0l 58 ¥
Z0|M MFGIILE SHB AlRIO] Ciolo] ABOIFEOIHAO| YHS JIsols X
(MBI KHASY B0 B3t 7 H2X)

% 2 QHLEMOY THE QZA0ILE ROIAE0] US AP AZojorEOrHTILY

SHBIIITE S4SHI0)| 295AI7| HrRLL,
HslHS: 043-719-5153, 5155
WAMS: 043-719-5150






-4 ol

re
r'e

H- i gHE SULX FRUE

IgE SN SSHAAEE

B1-2013-4-001 2013.3. 7|-O|EE|'O._|(|\/) )HPS

Rt -0751-01 | 2017.5. o=

=N
>
=
Il
oQ
ol
it
nz o
|
w
~J
S
fo
N
S
~
o
2

& 22U SEHAARE
(FAZEZHEAEH: BrdU-ELISA)
710|Eefere=z £d, g gHl ¥ OECD

Z7t5t0 71

OHLHA-1144-01 2021.8.







S ———
L T — 1
. A[BIQIE| eerreereemessmesessssstsssssssss s sssssasees 1
1 s BT U R 2
V. A[SHE s 2
AV I B . R 6
VI Al 2 B s 7
[EHX 1] HIYE(OECD TG 442B) «rerreereereereesessemseeseens 9

[HA 2] Y Z(OECD TG 442B) wreeeerereessseesesnenss 33






T e

E AIFHS o170l =AY Z(AOP, Adverse Outcome Pathway) &
Ul 914 A dAkey event)Ql T-H2Q] &/43te}t F4& B7lcts WHOEA
UN GHS 7| w=t AldEde s RAAA4S B7ote T4 HZEAH(LLNA:
BrdU-ELISA)°]|t}.

B AYHE oi A2 ¥ 5 4= 7|(induction phase)ol WERtE
= A0Z AFEH F& B9 7k € E YolA HZEA9] F4
UEHE= 5-Bromo-2-deoxyuridine(BrdU) %2 ELISA ®¥H< o] &3] FFHo
A

ZAoto] WRAABAS LA,

r =
(]
(¢}

B s
o

H

LLNA: BrdU-ELISA A& 71U AH(TG 406)2 BlaL A], Ak
AAAZ = Qo of7|(challenge)oll Yol FEF+= 1F Iylgt
%31, BZA(adjuvant)E ARESHA] &7] W&o 559 152 €Y F U= AFo] Qi

oo
L)
rr
m
1o
4
i

olo
o
M
S
e
Fo
ol
ok
)

L BEEE

LLNA: BrdU-ELISA A& 9] 7|& del= m232d A8 o3t 18 F9et
77k BEE YolA FEEE JESo F4AS Hrlkekes Aot o]#dt x|
=3 1

ZA4L AIFEHE AL T ol X A(auricular lymph node)ollA F41H A9
37 UEW+= BrdU %2 =45t H7Iett. BrdU= HP|H(thymidine)9
FAAIZ A FA]ok= A|lZ2] DNAC] S°17F A3stH, BrdU2] 2% (incorporation)<
Hieta A=z FAEH BrdUE E°l32 g QA= TAE /\}33 + ELISA ¥¥io=
o Al A BFANERTY] Bk S0 i AdEETEY Bd 49
] AAA(Stimulation Index, SDZ WERH, /\]“@%Xa‘% YRAAEEE

Hg5t7] fsiA= SI A7 1.6 oJAHSI = 1.6)°]ofoF gitt.

_ll)l'
rsﬁ

7
o
=

o
o,



S 7] A AFEE §4 9 stet 72, Bjsietd -, BA(in vitro)
T AAUNGn vive) EAAE A} FxFog oA B0 EAAY Ay =

Ao g5 nE 7153 ZHE m#Eske] LLNA: BrdU-ELISA Al@¥o| g
Ao At g AAsoF gt

=73 1@%’2, UE AHLGA 39 SH@EFAS=ER] FF RIdst
1}

:p
(@)
@
O
o
(@)
S
@)
=B
0,
V)
A
(@)
\Z»
H
rr
g oo
e,
>,
ok
i
1)
w
c
=
2
oY)
]
(@)
(@)
Y
ol
19
on,
o
=
—
Z
P

= A@¥o] 7% doleuo]2o] Waw LLNA: BrdU-ELISA AI@EolA 9jok4
ATl e wzag BAL 7RA%5 1.6~1.99) 2 LERRCHEl: g AA).
et gARS gl 1.6~1.99 W), BB A Bk AA A 4g 5
A= FH5Ae TEsok gt

APEEL CBA/IN vh92 ABol HEsn 44l 2 S4F FFo| Qi 8~12% )
ABT YA 9L AGHRIL, 0h9AY AFS B AFY 20%F ZAHAL
ZF AlAe] 71931 {4 7%

Hrh vheas Add @0 <018 Asl 24 54




AL upeAo] 2-8517] Aol AEgt H/FFA 0 &SA7IAY dEgHS
- olF 3ZlAgfof gttt HAAFEALS d=d I E AMESHAY
ARERITE QZ 7704 dEtd o R UEhE &84 AlREEES
£ AH&Sto] &5 7Hstt RS0 BF &EHES ol HFEEY
(exaggerated extraction)V o2 F&3Ic}, Sufj/EPA= o= : 28]H 2A(AOO,
4:1 v/v), N,N-qUﬂQE—E—O}UIE(N N-dimethylformamide), WEo2A E(methyl
ethyl ketone), Z2™dAZ2]Z(propylene glycol), YWY ZALo]| = (dimethyl
sulfoxide)7} A= FE:t HoHd IAZ AX == BF oE SW/FI3Ax
AMEE o Sl

rd

i
&
el ool
fo nﬂﬂ
o
o,

ol
el
£
>
0
St
e

H
Xorro
ol

)
)
ol
oo
=}
it
>

ANFEALY st HE F-s| d&Ee 39 528 AAZITHA: 100%, 50%,
25%, 10%, 5%, 2.5%, 1%, 0.5% %). A¥Edy} HHE 7|29 BE S4HFE():
348 54 € gF A9), 7+ 9 3 JEEY JEI Yl e FREeR
FARE AIEEA9 AH) 55 18t T8 Ao gttt o9t T2 HHT}
= AF AHAHS HAIsfoF gt

SN2 ELL AAEES &l &M/FFAE ARESIL(EZAHERD), FHHE
EAL ofNE . ZFHQU(acetone: olive oil, AOO, 4:1, v/v)o| 3Ast 25%
AU A 5| =(hexyl cinnamic aldehyde, HCA)?} 25% A& (eugenol)o]
BFEL. A FANZRES E36ks AL BFSHAT LLNA: BrdU-ELISA AES
71405 FFPota(t Dol 4 3 W olA), FAUNERTLY AFEE U= B
ANE TEote 58S HolFs WBARE SET AY4AY A, FHAHERLY
F714 Q1 Al 6714 olst 7HA) = 7hest(Ed1-12F *=2).

AlF Al IR 7 EA 4uHR]E ARGSEL, i ARt F4x 371 ko] AlEEE,
FEAdET 2 FANRES 2ot

1) F2=H(exaggerated extraction): 22 ARE 8&W(simulated-use extraction) oA 8&%+ %3} v|us}to]
o @2 F9 s5hy 2PES {E5] AT £ U

* AES] AREHE BoRt 8EH



BrdU-ELISA) 7t0|=2tQl

HEAYT A

S
[==}

S=0HA

=4 PNDS|
TOTo

I

1o

=

shd

4.2 Ofd|A|Rd

iy

sfoF gt

SEE A8

ou]A]¥-2 LLNA: BrdU-ELISA ZAI8T 542

ot

5

20] w2} 4o}

A5

=
h

g A dFE A6IEAD

ol AlS2 Al

ot.

FHE 1). &

Xe]
p 8.3

=

<

o

g

ofl
__OD

4

OffHIA]

H1.

dllolololo o
g o o
Fo o
o o|lo|o
i o o|o
N

dolo|o o
! -
R0 YIRS | L
oo M| SO} =
Ko| ko | ¥ | 31| k| 3
o) | & | = | 0| O
ol i

H 2. 280| 02 20| M4

M_u O|l— | N | M| <
KO

=

=

M

ol 1010

i} il

10

S m_|

X <

4 OB

A

Em [e] __o._o __o._o m

091 olo | or =

RO | o5 | n_l_._l._ or |

_x__u | = =1|%0 _.__mu

—, | © o] _n__._l =) KO

ok ol oo | 3 T

= LH | ol K0 KH

RO | BO <F

O Tl

iy o0

~ =

oF [y

= X0

<0

Y

3




]_

o]

-"

=l

[*]

oll

1972] 2§
Aol Fol

(PBS)®ll

(o))

1

o)}]

=5

oll

Aol
R

o]
=
R

Y

oll

t}. 2

tl 7153, 5
QFHA} AZI}, Zb uh-Ao] A

=

T

BrdU(10 mg/mL) 8H@E-AT
[

°

3
o)

=

1

T

=

flofl Bk

ofl

c==

A
A

A
o]
=

et

°

)

=
¢}

oll

= o
S-S o

<= 5

i (A
o

o}

oll

SHA]

24A)13ko] A3}

o

7} upe o] AF, AFA L B

b, ofRAE X
o] 48 %

£

b
s

[¢)

=3

o

1

) S

=

1ol
Ao 25 pl, FIA E

8
CHE 3).

A
15

L

O

o]
=
=3

-

1

4.3 2A|

H

(8]
°©

T

KO
KIr

Kt

7 ohend A%, ARA, F%

BrdU
B3

A7l % mpolaz

(]

3

d
LA

2%

o

3h

@)

gt anti-BrdU

0]-&5tof 370nme} 492nm(FEI) A

s

=
=

orztA}

=
=

HEH
BrdU £ FA}

glo|EF T

3T

=



LR SSUAARHEAZIEARY: BrdU-ELISA) 710|=2t2]

1o

oin

IS

4.4 Z3} T}

(1) BrdU #A] A$(BrdU labelling index)= th21} Zro] AAkstct,

BrdU EX| X|&= = (ABSem —
YE MY, ref= = It

* ABS= SZL, em=

‘%Véq{ }%ifﬂ ﬁﬂ& BrdU #4] A& 1"%'%‘11]"415%94 B+t Br

2
st
i)

A ol 7

NESEZ To SHUEZY Ya BrdU BA| X4

oN

FRRI(SI) =

T 2y my

5.1 7=|J-|_|. IL}I-I

4712 BE FAAGT 1.6 oI 2 1.6 W Ans FHoz 1

ZERIA(S)) Ty
216 I 2ER
<16 HIZPE4

oll

At
g1sp] 91 St o) w-%% AP AE, AN B4 B e A3
=7, BAH SAAEIREE 49) 59 37 4RE 1% 5 At



45t

o]

1

5
oA FFAHzT tH] SI7F 1.6 ol H=1.6) 2% FA

Hogo=zn & A

=
2=

o]
AR

dxdS AREste AEA

00]: /\é

L
| S

243 E

3t

(>14) =

L
|

273}

=
=

P RS SI7T 14

o

= 5k

orL
o

2 A

st

Uetuol

o
=

o
[¢]

G

78 o2 BrdU A |5 g, BrdU #A] A2 1%

glolH+=

(el

ol /- A 2ol o

&
ZAIEIAE T

HSEM)),

4

EEL

L
) BN

HSD) &

EZHEX

o}

o

s

3

2

o] 8=

O
=

_5_1
I

A
7

B

- O EE4, UVBCs ¥

nf
Ho
rl
il

A, ot 9, Ak 27, Ao AH, m]4

-igrel &

he

ot

2z golH

/

- ELISA 7]EZ9]



BrdU-ELISA) 7t0|=2tQl

H(EAYTEAZY:

S
[==}

S=0HA

=4 PNDS|
To=o

I

1o

1=

shd

J%
i

W

%o
=N

oy
or

~y

Hjo

rh
N

Al FEAT 2T HlolH

3}

23}

- =3 AF AF 2 BT A A A ohes A

LAK: SD, SEM)

(=2 299 % 43 5) 2 24 F3

- 7+ J+9] AE veA BrdU ®A A%, SI

g

i

A3} B9



EE.]| HO=(OECD TG 442B)

AT HAIFH: BrdU-ELISA
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12, BA FEHRTY xS A4St W, LLNA: BrdU-ELISA Al 4714

3 of Ha gt ¥ o]A), YR AHE AP UL LA =&+

g2 Y=s= viAAE(historical PC  database)S &3t AdA9 AL

FAHETY F7140 A™(: 674 olst 1A= 7ottt APAE AEg 7%t
15| U]n]—) Jq/\ IOQ—J Er—axqo] }\]o-]oﬂlv] obHEH_J_;L_,] <3___13'er4 OC]:AC-]) A=

T&£%°o2H LLNA: BrdU-ELISA AlgH9 &S HA 5 9l
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14.  AAkE Al PR AlE il F7125 02 AlRlshe 270 7714 iR
Al Atolo] FAEE 248 A8 AIHEA FAURT glo)9 AHd(adequancy) E
T8&/J(acceptability)ol] YFE Tth= A& Lolof etk A& =0, F718 FHzRT
Aol A 9124 237 Uthd, 3714 FddR AldZ257 Y2 mpx|9 A
A4 2T U2 Al Atolof 3E ARl /4 Aol HisiA«= A= 4= gl
A YR ETS 2 ARJMA e F714 FAHRAS AR ARIAE 2R
o= ol#gt dF2 ASSHA aLEsfjof qttt. TAl PRI AR EHE =Y
5 Eole ZAo| HHo g BotA HABEIL, AlY 7]Ho] wHiABARE ZASHY
A2 o] BE ARRO] 7Rt A HoFE FE, BA FAHRTY & Y
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FA|(YA R /slstd oz e Q= AF)7F Eok WQsh £

Jiiza= AldEdde o8 F3AIE ARSoto] Alddste 4
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16. E74 sIrEdF(specific chemical class) = E4 ¥-3 H9 ARe]
= Ao oA, 7&AdEZ (benchmark test chemicals)& AFESh= A2
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e LLNA: BrdU-ELISA Algo=g d2 27 Rz (supporting data)
1

s OE FE Foly UA AP Z A2 ZA A= (supporting data)

Al 4t

5= & ¥ FEoggz

17. Fo&%Hdd 4 4utE]9] vteAE ARSI, 4 37 5k APEE,
BA BFEARRT E FAANRAEEA 4HS AR, 11~15F894 A3E A
I#Hst] BA EE FHT ARREH FAYERD)E st E5|, FAAHRT AES
72 (on an intermittent basis) o= FF-, FAAHZTS o8] §F0 =2 A=
AL 1H3fof sttt AIFEA S AP 5HA] Y= AS A|Qstal, tiZw(control group)
A= AYEAT URALL 53 vhalog X7 W FHFofoF it

18. Foj&F 49 B gl

gt} 371 A% Foj8%FY A%, BHE HE9
50%, 25%, 10%, 5%, 2.5%, 1%, 0.5% %). Adsr A
TA7E SR Elojof gty 37H9] A&EE FE AA Al 7HsotH

7129 HE FA4BECE: 4 54 € fF AF), 2 9 Y3ty JHE(E=
F+z2AoE IHHE AFEDE 1ot A4 54 Ee Fad 34 3E <
TotHA 7MY £ T2 ki3 HUSRITH19)(20). o9t &2 FEIL gl B¢
AP ofujA o] HQatth(21~24F X,

o
2
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e
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i)

ol

o

k)

ol

;?:_ _%_ ] J‘O]—O]: o]—tq /\] o-]‘:'X1 7_5-]'_9.0" . keigels
=5 ¥7] Yot &=E I sh= Ao
2l HEZA= ofAE ¢ S9E 2Y(A0O, 4:1 v/v),
N,N-tHg x50t =(N N-dimethylformamide), HEEAE(methyl ethyl ketone),

T2 I ZZ(propylene glycol), HHEAHEAI|=(dimethyl sulfoxide)(5)°]™
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FES H5H ZATE AAEE S O FIAE AR 4 Aok B8 AgelA=
AotEE FEHO AREE e AR AT &g F7H di2or AT
T Atk e 229 AE AET E3AEl: 1% Pluronic® L92)E ARE-SiA]
AEEE &do] RFA o] £F=ol, FEE A1 H&st= A SHUA s
SR FYE 7]&0iof 3t} wEbA &5 84 FEAlE HRith

20. 70 mheA Hxd Aue] A uhes 7He] WA Bt AdE
FRA T 2H9] Apolof tigt SAA Hla7t 7FsshH(33% Ax). EI, %“31'41

e 7Y Ha ks oFol digt Brke NE uheA9 Amrt 8" A
7l~o—6}DP(22). ik oYzt AR F71Y) A G2 AE v HolE 9 3
7% FF A gl HHe FAlem Rt AN Y 5= dlofE)
5ol o2 8FARHC: 718 5= HlolE)ol Qs iBsh= A%, ¥ 5= TlolH
Fskz Aol £F TRT FE AL WA 2N FE EA| SHA o] Algeith

m

)
Mo at o 2 ofy B

PN

AHIA &

22, oH]A|E2 LLNA: BrdU-ELISA A3 54et 20| S=n o, Y=y
BoretAl il FolgFEd & v Ee 7 oupe|e] ARgo] Ajtdh e

=Zx0

O 71+

koo A B4 Ex AE Rl F4 AT 5 RE dubsae Y B
Al Tt

e A% A % B2 AGEY Aol 1S3k 2 mhex g 79 g
E 10] whet B43REH20). FAS 7N HAE ntola g



A 375 AMESte] 19 ZHAE A), 39 AHA HA A& oF 48417 F) & 6Y
Aol A FAE ST ES 6F AY A FAE vFAE A AX & A B9E
oloJHZ|E Fo] FAE At 2AT & Ut HEg 44 A= FHF 5 3 ol
= A FAZE 25% ol S7FE AS-E @ITH21)(22). LLNA: BrdU-ELISA
EAEY] 1 FofE&FZ uAAAA AFEE s=(18F x) T A4l FAolu
Hegt T4 T7 A5S FUHA] S 55 § F HAR 22 555 A3t
B 1 B0 2 2o M
BE He
EH10| 9ig 0
1S 712 HEo| BHH7HQ| QIX57| 02i) 1
H&ks| LiEfLE B4t 2
ESE 0|49 E4t 3
XL AL BU £F2 AF5Y| 022 AZEH SHHEIHE) 4
23. A FA9 25% 57H21)(22) ol9ol= FEFANET thH] AlFdEE 7oA

A A SAOR ROIT B LINAOIA A8 S d A8EH02E)
ue ) FAHOE R
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s d g
* 1¥92KDay 1):
Z} ot QA0 HF 9 RE AuEESARS TESHo] Y|E3ith AIFER 54
T

25 /xL -‘?‘—”%’Xﬂ = 00*3"41-712%7:—-_1(11~1563°ﬂ*1 aE

flo

o 294} 9 3YxKDay 2, 3):
19419 A8 HAE HhEsic
* 44X (Day 4):
OFRALE AZotA] &=t
e 54XKDay 5):
BrdU(10 mg/mL) €A & 5 mg) 0.5 mLE £ ol FAR

* 6Y*H(Day 6):
Zt upe-A0] A

15 2 BE ANEHS 713t BrdU §94E Folsha of
24A7E T, FEE AL Atk 2 uReAolH AFBAS REF F9]9]
o7 AEAE W5k ALERAPEIO] Yol HEiTh Fxo] Tl
A et SE W AR 4GS BREA1TE FRYTE ZAGNA 4
HR wrgo] BAS AL A B AS B 7 T SHEA
27718 AGSAL 5 Al ololHA] FA 2A)H 2L F744Ql GBSl
AY e x3d 4 9t
AIE FEFfe FH]
26. 200 HlolAE W AHQYA AY AZE B3 Rode BelHdl B
2 7] Zepae gAg



SRR HE AR AMd] 29 7le2 2453 Slojof et FIAH RS
Aol Yuge F77 &) 2o SI ol A9Fl(artificial) FFSE FA

U= ARt Aol "asit 7z Ao Hzd Az gAY HHf(target
volume)2 24 A 9] FHoptimised volume)(2F 15 mL) & GHof it} X% Q] oF
(optimised volume)2 HFFAHRLY He FTFEE 0.1~0.2 oJHE d= A
llcisy

AEFA] 23 (FXFZ DNAY BrdU g £3)

27. BrdUe A8 7|E(HSIFo|A+= Roche Applied Science, Mannheim,
Germany, AHH)E ARE5to] ELISA WO 2 43t IAol= AHE F+= 32

°
O£ BrdU-ELISA 7|EE ARSS 4 ot €=Z3d A=z dgl 100 pLE& HHET
v 717 vpo] 2 2 50| EQ] A(well)oll Y=tt37l RIEAIR). HZE AZE HAY
2 7% & g EATolA7E A3tE anti-BrdU FAIE 2+ D(well)ol] o] w2

FEg) o]% A|AE Boff ZEA] %2 anti-BrdU FAE AASL TMB(tetramethyl
benzidine) 71d £9<S Yy wAA(chromogen)’t AAEEE sty 181
370 nmst 2 Y 492 nmolH FYEES SHP BE A AW UL
2| A 3lsfjof 263 FR).

2y
Iy B
28, 7 vhrolA Mg 29 Fa ATt HA Sxo] g LuEol

Z1
A=A5 FA 51320 3t H F9] ZA wEFfof sttt RE I AL 7 ]
o2 7155t FA%}. #H(monitoring) AlI¥S H4Al 54 B H#Ed =S4
@]

TR A Qe MRt HE BAIS 2] AMY 4 Qs 715 m3Hslok BTH31).
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29.  259°A AFT mpek Zol, Z uheid] AT Al AR AT oAE

31. BrdU A A|4(BrdU labelling index)+ t3} o] AojHt}.
32. BrdU A A4 = (ABSem - ABS blankem) - (ABSref - ABS blank:es)

33. 9714, em = & I, ref = Fx o

34, WAZIES WEd FAAST 1.6 oG] = 1.0Y W AAE FHo=
AEFHD). AR AAR AT ST 7 1.6~1.98 FHoR BHT Hole
S-S %1 R, BA4 g4, /234 L FEAREA W] e

35.  SI 1.6~1.99] FARES BAgkel HaiA 2=t 23t gho] FAdS Flst]

Al SI g A TS AR, A =4 Be =T AFY A4, A

ROYEFHE A9 59 F71 AR DT 4+ UK. B T HRGAEEY
TEH BA ol mheadAe] TER WRAT G off, VY S-S
Hegel 99 52 TYsto] AFBAY Tt B4 s} k. o2 HEY

71et T AGO] dialAe FAEAGHNA ZAI5] ==,

36. N whe29] Holg 32 fojHe FF-uhs A oF 9 A Jrd
et A4 245 7FsstAl o Be A Brhe AEsH EAd Al 11

20



R
=
HE

ofyz} &&-8kg Aol et B7HE 2t 5 Ykl Folt tiH] FA
gz H| 1 (pair-wise comparison)). 54 EA4d& &3F-¥r3 A4
ot A9 S]AWM(linear regression)?|U Williams's test?} Z H|WE |3l
Dunnett’s test 5°] ZgEh &4 49 Ads HHE 4L i d+A= dloly
Heoly H|L B4 BEHE "HQ=T ol= B4 EX9 7HFsA(possible
inequalities of variances) ¥ w4 & Tstal Qlojof 3t} of
tlole ZRJAE("o]dA(outliers) =l FHE YAY YA &= AS BF x5}
SI A4t & SAA £A4S 25 F3sfiof & a7 o

ofl
2
& oo

7

ol e

i
e
ol

Agxiz 2 23

5o/

37.  dHlolH+& /¥ ukeA BrdU EA A4 #h, BrdU EA 249 I5F
QXK EEHAKSD), EFQXHSEM)), &uli/EZA 2ol gt ZF £
SIZ Uetli= # 3Aox QoRsith

o o
ot
od, ri
T

A8 H 1A

38. Al HiAMole tad HHEE ZFsfor o

- TEY RE H3, A0S B9

- JUPAC T+ CASY, CAS W&, SMILES £+ InChl F &, —7-}_/54, £, A-skal
YYHOR AF FsT BeRY SEY Fu 59 orRY AEyn



760 H
= "
1 &) = o bjo
jo mw_ = ._O,._
ﬂ -
N W U =
L mH r S o
._OL ) ‘mE [ oln
AP ol % X o .
D < Njo = Mo o
bjo mwo iy T o
- o (0]
70 S| e oF MO
wjr B %o HiA o o
X o . o W oF
8 I - T o
o " fuze] <
Ul ™ o —_ P < alo o A
= - &O EO Y _ o ~
= A [T < —_ . i R < T+
2 (i e . o o o 1k By A
. 7 o & o 5o = _TE 4 &
i A S [ = — - = 1_._o . o
_ b © [N N ) | = © = o =R
o . T () = W B Mg
& = o & IRt i < M oo 7o R
i _O J..NO 1_ OE - N X U—.E — q
5 i L b B O e 22 BTz
o0 0 =~ < o
i % P e <° N i g
| X of X H T o mﬁ Mo N o} o o
E ) W I & X om i PO o T A oy o
bi | ol o Mo T ) o Moo T g 2|
u Wox 50 oo B s x E_%%%Efamxyﬁ
- FE B § o ITF0 ﬂ,@%%%_i%
= S g ° TR oF G Ag%ﬂoﬁ i
A 55 ° = ~ < T RIEBRE I
0 W o o % T 5 o o =y AU _ ! |
T of = X m =
& " = PR Bom e G B
o U wom T T o3k E% I ~3
= B o T <o O L s
e Uﬁ o s = ey
(0]
I g
o o

22



P I

: i
—_— e
oy X
JEJ_Q an_.O
5 ol
—_ iy
z L
T ]
W rH
of i N
T eH iy
T < =
x
8o
e W
~ o Ton
= < HOX
" T o
B of o ﬂ:n.m
K ol N
To° W B
—— —_ 0
~ — o X
1 Sl R
T G T
o mo P )
T o Wy
X =) Np
T B N
X X
(2 < Ho
T XN
5% oz . E 3
) 9 "X
Woex WO om

RN

o ™ oak

=]

SD, SEM)&} zt
23

A7 He AYAY PYR2T

T 2K

L
L

ol
=

a

o

o] 7leH HiA

1

Yol
o

A 9 BIA} BA FHHRE B4

Al upeA9l BrdU HA A4

Ae]at9] o)A (outliers) 4 A3}

WA O] AR AL

Q2Kd: SD, SEM)
- 7} uke-A TR B9 Wi 2}

;"

—

- 7z} A9 AE vkeA BrdU EA A5 9 ST 39 ®
Z

- =3 AR AT oHE ket A] A uhes 7

bt
A3} £9)

4



EE S LR S=UAMAEYE(EABEEAFY: BrdU-ELISA) 70|=2f¢l

sz

(1)

2)

3)

(4)

®)

24

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/llna-ELISA/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 Environmental Health Sciences. Available at:
[http://iccvam.niehs.nih.gov/docs/immunotox_docs/LLNAPRPRept2009.pdf]

Takeyoshi, M., Iida, 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.

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

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]



(6) 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]

(7) Basketter, D., Ball, N., Cagen, S., Carrilo, J.C., Certa, H., Eigler, D., Garcia,
C., Bsch, 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.

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

Academies Press.

(9) National Research Council. 1996. Guide for the care and use of laboratory

animals. National Academy Press, Washington, D.C

(10) Olsson A, Dahlborn K. Improving housing conditions for laboratory mice:

a review of 'environmental enrichment'. Lab Animals 2002;36:243- 270

(11) Van Loo PLP, Kruitwagenb CLJJ, Koolhaasc JM, Van de Weerdd HA, Van
Zutphena LFM, Baumans V. Influence of cage enrichment on aggressive

behaviour and physiological parameters in male mice. Applied Animal
Behaviour Science. 2002;76(1):65-81

(12) Wiibel H. Ideal homes?: housing effects on rodent brain and behavior.
Trends in Neuroscience. 2001;24:207-211

(13) Wiibel H, Garner JP. Refinement of rodent research through environmental
enrichment and systematic randomization. NC3Rs. Published January 2007.
https://www.nc3rs.org.uk/sites/default/files/documents/Refinementenviron

mentalenrichmentandsystematicrandomization.pdf. Accessed April 06, 2018

25



EE S LR S=UAMAEYE(EABEEAFY: BrdU-ELISA) 70|=2f¢l

(14) Dahlborn K, Bugnon P, Nevalainen T, Raspa M, Verbost P and Spangenberg E.
Report of the Federation of European Laboratory Animal Science Associations

Working Group on animal identification. Laboratory Animals. 2013;47:2-11.

(15) Norecopa. Toe Clipping: Evaluation and Alternatives.
https://norecopa.no/media/6470/norecopa-toeclip.pdf, Published 2008.
Accessed 9 April 2018.

(16) Hurst JL, West RS. Taming anxiety in laboratory mice. Nature Methods.
2010;7:825-826

(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.
pdfl

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

(19) Kimber, L., Dearman, R.J., Scholes E.-W. 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]

(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

26



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, S.S. and Meade, B.J. (1998), Contact
hypersensitivity to dicyclohexylcarbodiimide and diisopropylcarbodiimide
in female B6C3F1 mice. Drug Chem. Toxicol., 21, 195-206.

(24) Homey, B., von Schilling, C., Blumel, J., Schuppe, H.C., Ruzicka, T., Ahr,
H.J., Lehmann, P. and Vohr, V.W. (1998), An integrated model for the
differentiation of chemical-induced allergic and irritant skin reactions.

Toxicol. Appl. Pharmacol., 153, 83-94.

(25) 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.

(26) 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.

(27) 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, H.W. (2005), A European inter- laboratory validation of alternative

endpoints of the murine local lymph node assay: first round. Toxicol.,

212, 60-68.

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

(29) Patterson, R.M., Noga, E. and Germolec D. (2007), Lack of evidence for
contact sensitization by Pfiesteria extract. Environ. Health Perspect., 115,

1023-1028.

27



IS

oin

ISEZAY SSUHAFYEAZZIEARE: BrdU-ELISA) 7I0[=2t9!

(30) ICCVAM (2009), Report on the ICCVAM-NICEATM/ECVAM/JaCVAM Scientific
Workshop on Acute Chemical Safety Testing: Advancing In Vitro Approaches
and Humane Endpoints for Systemic Toxicity Evaluations. Research Triangle
Park, NC: National Institute of Environmental Health Sciences. Available at:

[http://iccvam.niehs.nih.gov/methods/acutetox/Tox_workshop.html].

(31) 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/IM/MONO(2000)7, OECD, Paris.

Available at: [http://www.oecd.org/env/testguidelines]

(32) Basketter, D.A., Gerberick, G.F., Kimber, 1. 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.

(33) Kimber, I., Hilton, J., Dearman, R.]., Gerberick, G.F., Ryan, C.A., Basketter,
D.A., Lea, L., House, R.V., Ladies, G.S., Loveless, S.E. 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.l Health, 53, 563-79.

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

Toxicol., 36, 327-33.

(35) ISO 10993-12:2012 Biological evaluation of medical devices Part 12: Sample

preparation and reference materials.

28



A% (Accuracy): AE Z23et 88 HaxQ dX] AL, AP o fist H7}
ZHro|1 “’J’-’]r/ﬂ(relevance)ﬂ St SWo|th, AHEolA "W AFEZAAO HES
U !

H = 9
9Jujsl= “AXx]4(concordance)’ S (Accuracy)’ = 2 9ujg 2<

=X 7 2(Adverse Outcome Pathway, AOP): E&} =&9] A|ZAAAS
FoHS7IA A SR Ee RARE SHEE 150 2R %‘01"}—‘5 d

71%& A¥EZd(Benchmark test chemical): A|EEZ 9] H|W7]|F0 2 AMEHE E2.
7EEEE B2 45 7Pk 'tk () ¥4 AL AEE & Qe e (D)
AR 243 1234, 7158 fAH (i) 293 29/3H 45 (v) g=d
21 A5 A= (v) Yot 789 MY W IHx 2

9S4 (False negative): FAEZo0] SA0R WMAHHE A

¥ (False positive): 244=20] FAHOZ HAEE= A

2

fal/d(Hazard): 8ol A4, AeiA = 54 790l =52 o, fdTF=
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OECD GUIDELINE FOR THE TESTING OF CHEMICALS

Local lvmph node assav: BRDU-ELISA or -FCM

GENERAL INTRODUCTION

1. A skin sensitiser refers to a substance that will lead to an allergic response
following repeated skin contact as defined by the United Nations Globally Harmenized
System of Classification and Labelling of Chemicals (UN GHS) (1).

2 There 15 general agreement regarding the key biological events underlying skin
sensifisation. The cument knowledge of the chemical and biclogical mechanisms
asseciated with skin sensitisation has been summarised in the form of an Adverse
Outcome Pathway (AOF) (2), startmg with the molecular mitiatmg event through
intermediate events to the adverse effect, namely allergic contact dermatitis. This AOP
focuses on chemicals that react with thiol (1.e. cysteine) and primary anunes (i.e. lysine)
such as organic chemicals. In this instance, the molecular initiating event (i.e. the first
key event) 15 the covalent binding of electrophilic substances to nucleophilic centres m
skin protems. The first key event can be addressed using the in chemico Direct Peptide
Reactivity Assay (DPRA) TG 442C (3). The second key event in this AOP takes place in
the keratinocytes and includes inflammatory responses as well as changes in gene
expression assoclated with specific cell signalling pathways such as  the
antioxidant/electrophile response element (ARE)-dependent pathways. This key event
can be addressed using the in witte ARE-Nrf2 Luciferase Test Methods
(KeratinoSensTM or LuSens) TG 442D (4). The third key event 15 the activaton of
dendntic cells (DC), typically assessed by expression of specific cell surface markers,
chemokines and cytokines, and can be addressed using either the in vitro Human Cell
Line Activation Test (h-CLAT), the in vitro U937 Cell Line Activation Test (U-SENST™)
or the Interleukin-9 Reporter Gene assay (IL-8 Luc assay) as described in TG 442E (5).
The fourth key event 15 T-cell proliferation, which 15 indirectly assessed m the i vivo
murine Local Lymph Node Assays (LLNA) (6).

3. The first Test Guideline (TG) for the determination of skin sensitization in the
mouse, the Local Lymph Node Assay (LLNA; TG 429) was adopted in 2002, and has
since then been revised (7). The details of the validation of the LI NA and a review of the
asseciated work have been published (8) (9) (10% (11) (12} (13) (14) (13) (16). In the
LINA, radicisotopic thymidine or iodine is used to measure lymphocyte proliferation
and therefore the assay has limited use in regions where the acquisition, use, or disposal
of radicactivity 1s problematic.
& OECD, (2018)

You are fiee to use this material subject to the terms and conditions available at hitp:/'wemw cecd. ore ‘termsandronditions’.

In accordance with the decision of the Council on a delepation of authority to amend Anney; I of the decizion of the council on the Munal
Acceptance of Diata in the assessment of chemirals [C({2018)48]. this Guideline was amended by the OECD"s Joint Meeting of the Chemicals
Committes and the Working Party on Chemicals, Pestirides and Biotechnology by wiitten procedure on 23 June 2018,



_E)ﬂ

34

on

LAY SSUHMARIMEAZEIEARY: BrdU-ELISA) 710|=2t2l

21 442B OECD/OCDE

4. This Test Gudeline describes two non-radicactive moedifications to the LINA
test method, which utilise non-radiolabelled 5-bromo-2-deoxyuridine (BrdU) (Chemical
Abstracts Service [CAS] No 59-143) in an ELISA [Enzyme-Linked Immunosorbent
Assay] - or FCM [Flow Cytometry Method]-based test system to measure lymphecyte
preliferation:

* The Local Lymph Node Assay: BrdU-ELISA (Appendix IA), and
* The Local Lymph Node Assay: BrdU-FCM (Appendix IB).

5. Similar to the LINA, the ILNA: BrdU-ELISA and the LLNA: BrdU-FCM study
the induction phase of skin sensitisation and provide quantitative data suitable for dose-
response assessment. Furthermore, an ability to detect skin sensitisers without the
necessity for using a radiolabel for DNA eliminates the potential for occupational
exposure to radicactivity and waste disposal isswes. This in tum may allow for the
increased use of mice to defect skin sensitisers. which could further reduce the use of
guinea pigs to test for skin sensitisation potential (1.e. TG 406) (17).

6. This Test Guideline is designed for assessing skin sensitisation potential of
chemicals in ammals. TG 406 uflises guinea pig tests, notably the guinea pig
maximisation test and the Buehler test {17). The LLNA (TG 429) (7) and the non-
radioactive modifications, LLNA: BrdU-ELISA and FCM (TG 442 B) and LLNA: DA
(TG 442 A) (18), all provide an advantage over the guinea pig tests m TG 406 (17) in
terms of reduction and refinement of animal use.
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Annex I — Definitions

Accuracy: The closeness of agreement between test method results and accepted
reference values. It is a measure of test method performance and one aspect of
“relevance.” The term is often used interchangeably with “concordance™, to mean the
proportion of correct outcomes of a test method (12).

AOQOP (Adverse Outcome Pathway): sequence of events from the chemical structure of a
target chemical or group of similar chemicals through the molecular inifiating event to an
in vivo outcome of interest (2.

Benchmark test chemdeal: A sensitising or non-sensitising substance used as a standard
for companson to a test chemical. A benchmark chemical should have the following
properties: (i) a consistent and reliable source(s); (i) structural and functional similarity
to the class of substances being tested; (i) known physical/chemical characteristics;
{1v) supporting data on known effects; and (v) known potency in the range of the desired
Tesponse.

False negative: A test chemical incorrectly identified as negative or non-active by a test
methed, when in fact it is positive or active (12). The false negative rate is one indicator
of the test method performance.

False positive: A test chemical incorrectly 1dentified as posihive or active by a test, when
in fact it is negative or non-active (12). The false positive rate is one indicator of the test
methed performance.

Hazard: Inherent property of an agent or situation having the potential to cause adverse
effects when an organism, system or (sub) population is exposed to that agent.

Inter-laboratory reproducibility: A measure of the extent to which different qualified
laboratories, using the same protocel and testing the same test chemical, can preduce
qualitatively and guantitatively similar results. Inter-laboratory reproducibility is
determined during the pre-validation and validation processes, and indicates the extent to
which a test can be successfully transferred between laboratories, also referred to as
between-laboratory reproducibility (12).

Intra-laboratory reproducibility: A determination of the extent that qualified people
within the same laboratory can successfully replicate results using a specific protocol at
different times. Also referred to as within-laboratery reproducibility (12).

Mixtare: A mixture or a solution composed of two or more substances in which they do
not react.

Mono-constituent substance: A substance, defined by its quantitative composition, in
which one main constituent is present to at least 80% (w/w).

Multi-constituent substance: A substance, defined by its quantitative composition, in
which more than one main constituent is present in a concentration = 10% (w/w) and
= B0% (wiw). A multi-constituent substance is the result of a manufacturing process. The
difference between mixture and multi-constituent substance is that a mixture is obtained

© OECD 2018
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by blending of two or more substances without chemical reaction. A multi-constituent
substance is the result of a chemical reaction.

Outlier: An outher 15 an observation that 15 markedly different from other values in a
random sample from a population.

Performance standards: Standards, based on a validated test method, that provide a
basis for evaluating the comparability of a proposed test method that is mechamistically
and functionally similar. Included are (1) essential test methed components; (i) a
mimmmm hst of reference chemicals selected from among the chemicals used to
demonstrate the acceptable performance of the wvalidated test method: and (i) the
comparable levels of accuracy and reliability, based on what was obtained for the
validated test method, that the proposed test method should demonstrate when evaluated
using the minimum list of reference chemicals (12).

Proficiency chemicals (substances): A subset of the Feference Chemicals included in
the Performance Standards that can be used by laboratonies to demonstrate technical
competence with a standardised test method Selection cntema for these substances
typically include that they represent the range of responses, are commercially available,
and have high quality reference data available.

Quality assurance: A management process by which adherence to laboratory testing
standards, requrements, and record keeping procedures, and the accuracy of data transfer,
are assessed by individuals who are independent from those performing the testing.

Reference chemicals (substances): A set of chemicals to be used to demonstrate the
ability of a new test method to meet the acceptability criteria demonstrated by the
validated reference test method(s). These chemicals should be representative of the
classes of chemicals for which the test method is expected to be used and should
represent the full range of responses that may be expected from the chemicals for which it
may be used, from strong, to weak, to negative.

Relevance: Descnption of relationship of the test to the effect of nterest and whether 1t 15
meaningful and useful for a particular purpose. It is the extent to which the test correctly
measures or predicts the biological effect of interest Relevance incorporates
consideration of the accuracy (concordance) of a test method (12).

Reliability: Measures of the extent that a test method can be performed reproducibly
within and between laboratories over time, when performed using the same protocol. It is
assessed by calculating intra- and mter-laboratory reproducibility and imtra-laboratory
repeatabality (12).

Reproducibility: The agreement among results obtamed from testing the same substance
using the same test protocol (see reliability) (12).

Receiver operating Characteristic (ROC) analysis: An analysis to set an optimal cut-
off value for the prediction model. The prediction models using cut-off values allow test
chemical to be categorized as positive or negative. Any variation of the cut-off value will
result in changes of the sensitivity and specificity, in opposite directions. ROC analysis is
commonly used to cbtain optimal cutoff values for diagnestic tests.

& QECD 2018
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Sensitivity: The proportion of all positive / active chemicals that are comrectly classified
by the test method. It 15 a measure of accuracy for a test methed that produces categorcal
results, and is an important consideration in assessing the relevance of a test method (12).

Skin sensitisation: An immunological process that results when a susceptible mdividual
15 exposed topically to an inducing chemical allergen, which provokes a cutaneous
immume response that can lead to the development of contact sensifisation.

Specificity: The proportion of all negative / inactive chemicals that are correctly
classified by the test method. It is a measure of accuracy for a test method that produces
categorical results and is an important consideration in assessing the relevance of a test
methed (12).

Stimulation Index (SI): A value calculated to assess the skin sensitisation potential of a
test chemacal that 15 the ratio of the prohferation in treated groups to that in the concurrent
vehicle control group.

Substance: Chemical elements and their compounds in the natural state or obtained by
any production process, meluding any addifive necessary to preserve the stability of the
product and any mpuntes denving from the process used, but excluding any solvent
which may be separated without affecting the stability of the substance or changing its
composition (1).

Test chemical: The term "test chemical” is used to refer to what is being tested. It is not
related to the apphcability of the fest methods to the testing of mono-constituent
substances, multi-constituent substances and/or mixtures .

UVCB: substances of unknown or varable composition, complex reaction products or
biological materials.

© QECD 1018
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Appendix IA: In Vive Skin Sensitisation: The Local Lymph Node Assayv: BrdU-ELISA
INITIAL CONSIDERATIONS, APPLICABILITY AND LIMITATIONS

1. The LLNA: BrdU-ELISA has been validated and reviewed, and recommended by
an mtermnational independent scientific peer review panel as considered useful for
identifying skin sensitising and non-sensitising test chemicals, with certain limitations (1)
A

2 The LLNA: BrdU-ELISA is a modified nontadicactive LLNA method for
identifying potential skin sensitising test chemicals, with specific imitations. This does
not necessanly imply that i all mstances the LLNA: BrdU-ELISA should be used m
place of the radioactive LLNA (TG 429) or guinea pig tests (1.e. TG 406) (4). when the
use of an in vive method is deemed necessary, but rather that the assay 1s of equal mernt
and may be employed as an altemative m which positive and negative results generally
ne longer require further confirmation (1) (). The testing laboratory should consider all
available mmformation on the test chemical prior to conducting the study. Such
information will include the idenfity and chemical structure of the test chemical; its
physicochemical properties; the results of any other in vitro or in vive toxicity tests on
the test chemical, and toxicological data on structurally related test chemicals. This
information should be considered in order to determine whether the LLNA: BrdU-ELISA
is appropriate for the test chemical (given the incompatibility of limited types of test
chemicals with the LLNA: BrdU-ELISA [see paragraph 3]) and to aid in dose selection.

3 The LLNA: BrdU-ELISA is an in vivo method and, as a consequence, will not
eliminate the use of amimals in the assessment of allergic contact sensitising activity.
Therefore, consideration should be given to the applicability domain of suitable in vitro,
in chemico and in silico methods and consequently, the possibility of using these
approaches rather than testing on amimals. Like other LLNA test methods, the LLNA:
BrdU-ELISA has, however, the potential to reduce the anmimal use for this purpose when
compared to the guinea pig tests (TG 406) (4). Moreover, the LLNA: BrdU-ELISA offers
a substantial refinement of the way in which animals are used for allergic contact
sensitisation testing. since unlike TG 406, the LLNA: BrdU-ELISA does not require that
challenge-induced dermal hypersensitivity reactions be elicited. Furthermore, the LLNA:
BrdU-ELISA does not require the use of an adjuvant, as is the case for the guinea pig
maximisation test (4). Thus, the LLNA: BrdU-ELISA reduces animal distress. Despite
the advantages of the LLNA: BrdU-ELISA owver TG 406 (4), there are certain limitations
applicable to the LLNA test, that may necessitate the use of TG 406 (e.g. the testing of
certain metals, false positive findings with certain skin umitants [such as some surfactant-
type substances] (3) (6), solubility of the test chemicals [such as rarely soluble or non-
soluble substances]). In addition, test chemical classes or substances contaming
fimetional groups shown to act as potential confounders (e g fatty acid glutamate, oleic
acid, cleic acid ester, fatty alcohol 1, fatty alcohel 2, polyaminofunctional siloxane (7))
may necessitate the use of gunea pig tests (1.e. TG 406 (4)). Other hmitations that have
been 1dentified for the LLNA (6) have also been recommended to apply to the LLNA:
BrdU-ELISA (1). Other than such identified limitations, the LLNA: BrdU-ELISA should

© OECD, (2018)
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be applicable for testing any test chemicals unless there are properties associated with
these substances that may interfere with the accuracy of the TINA: BrdU-ELISA. In
addition, consideration should be given to the pessibility of borderline positive results
when Stimmlation Index (SI) values between 1.6 and 1.9 are obtained (see paragraphs 31-
32) mn the LINA: BrdU-ELISA. Ths 15 based on the validation database of 43 substances
using an 5I = 1.6 (see paragraph 6) for which the LLNA: BrdU-ELISA correctly
identified all 32 LLNA sensitisers, but incorrectly identified two of 11 LLNA non-
sensitisers with SI values between 1.6 and 1.9 (i.e. borderline positive) (1). However, as
the same dataset was used for setting the SI-values and calculating the predictive
properties of the test, the stated results may be an over-eshmation of the real predictive
properties.

4. When considering testing of mixtures, difficult-to-test chemicals {e.g. unstable).
or test chemicals not clearly within the applicability domain deseribed in this Guideline,
upfront consideration should be given to whether the results of such testing will yield
results that are meamingful scientifically.

5. Definitions are provided in the Annex 1 of the General Infroduction.

PRINCIPLE OF THE TEST

6. The basic pnnciple uinderlying the LTINA: BrdU-ELISA 15 that sensitisers induce
proliferation of lymphocytes in the lymph nodes dramming the site of test chemical
application. This proliferation is proportional to the dose and to the potency of the
applied allergen and provides a simple means of obtaming a quantitative measurement of
sensitisation. Proliferation is measured by comparing the mean proliferation in each test
group to the mean preliferation in the vehicle treated control group (WC). The ratio of the
mean proliferation m each treated group to that in the concwrrent VC group, termed the
5L is determined, and should be =1.6 before further evaluation of the test chemical as a
potential skin sensitiser 15 warranted. The methods descnbed here are based on the use of
measuring Brdl content to indicate an increased number of proliferating cells m the
draining auricular lymph nodes. BrdU is an analogue of thymidine and is similarly
incorporated into the DNA of proliferating cells. The incorpeoration of BrdlU is measured
by ELISA, which uhlses an antbody specific for BrdU that is also labelled with
peroxidase. When the substrate is added, the peroxidase reacts with the substrate to
produce a coloured product that is quantified at a specific absorbance using a microtiter
plate reader.

DESCRIPTION OF THE ASSAY

Selection af animal species

7. The mouse 1s the species of choice for this test. Validation studies for the LLNA:
BrdU-ELISA were conducted exclusively with the CBA/IN strain, which is therefore
considered the preferred strain (1) (3). Young adult female mice, which are nulliparous
and non-pregnant, are used. At the start of the study, amimals should be between 8-12
weeks old, and the weight vanation of the animals should be minimal and not exceed
20% of the mean weight Alternatively, other strains or males may be used when
sufficient data are generated to demonstrate that significant strain and/or gender-specific
differences i the LT NA: BrdU-ELISA response do not exist.
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Housing and feeding conditions

g Mice should be group-heused (8) on solid-bottomed cages (9) with suitable
substrate and nesting material (10) (11) (12) {13), unless adequate scientific rationale for
alternative housing mice individually 15 provided. The temperature of the expenmental
amimal room should be 22 £ 3°C_ Although the relative humidity should be at least 30%
and preferably not exceed 70%, other than dunng reom cleaning, the aim should be
50-60%. Lighting should be artificial, the sequence being 12 hours light, 12 hours dark.
For feeding, conventional laboratory diets may be used with an unhmited supply of

drinking water.
Preparation of animals

9. The animals are randomly selected, humanely marked to permit individual
identification preferably by non-invasive hair clipping (14) (15). and kept n their cages
for at least five days prior to the start of desing te allow for acclimatisation to the
laboratory conditions. Prior to the start of treatment all animals are examined to ensure
that they have no observable skin lesions. During all examinations, the muce should be
handled using non-aversive methods such as cupping or tunnel handling (16).

Preparation of dosing solutions

10.  Solid test chemicals should be dissclved or suspended in solvents/vehicles and
diluted, if appropriate, prior to application to an ear of the mice. Liquid test chemacals
may be applied neat or diluted prior to desing. Inseluble chemdcals, such as those
generally seen in medical devices (35), should be subjected to an exaggerated extraction
in an appropnate solvent to rewveal all exfractable consttuents for testing pnor to
application to an ear of the mice. Test chemicals should be prepared daily unless stability
data demonstrate the acceptabality of storage.

Reliability check

11.  Positive controls (PC) are used to demonstrate appropriate performance of the
assay by responding with adequate and reproducible sensitivity to a sensitising test
chemical for which the magnitude of the response is well charactenised. Inclusion of a
concurrent PC is recommended because it demonstrates competency of the laboratory to
successfully conduct each assay and allows for an assessment of intra-, and inter-
laboratory reproducibility and comparability. Some regulatory authorities also require a
PC for each study and therefore users are encouraged to consult the relevant authorities
prior to conducting the LLNA: BrdU-ELISA. Accordingly, the routine use of a
concurrent PC 15 encouraged to avoid the need for additional animal testing to meet such
regquirements that might arise from the use of a periodic PC (see paragraph 12). The PC
should produce a positive LLNA: BrdU-ELISA response at an exposure level expected to
give an mcrease m the 51 = 1.6 over the VT group. The PC dose should be chosen such
that it does not cause excessive skin imitation or systemic toxicity and the induction is
reproducible but not excessive (e.g. 5I = 14 would be considered excessive). Preferred
PC test chemicals are 25% hexyl cinnamic aldehyde (CAS No 101-86-0) and 25%
eugenol (CAS No 97-33-0) m acetome: olive o1l (4:1, w/v). There may be circumstances
in which, given adequate justification. other PC test chemicals, meeting the above
criteria, may be used.

12, While inclusion of a concumrent PC group is recommended, there may be
situations m which penedic testing (1e. at infervals <6 months) of the PC test chemucal
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may be adecuate for laboratories that conduct the ILNA: BrdU-ELISA regularly (ie.
conduct the LLNA: BrdU-ELISA at a frequency of no less than once per month) and
have an established histornical PC database that demonstrates the laboratory’s ability to
obtain reproducible and accurate results with PCs. Adequate proficiency with the LLNA:
BrdU-ELISA can be successfully demonstrated by generating consistent positive results
with the PC in at least 10 independent tests conducted within a reasonable penod of time
(i.e. less than one year).

13, A concumrent PC group should always be included when there is a procedural
change to the LINA: BrdU-ELISA (e.g change in trained personnel, change in test
method materials and‘or reagents, change in test method equipment, change in source of
test amimals), and such changes should be documented in laboratory reports.
Consideration should be given to the impact of these changes on the adequacy of the
previously established historical database in determiming the necessity for establishing a
new historical database to document consistency in the PC results.

14, Investigators should be aware that the decision to conduct a PC study on a
periedic basis instead of concurrently has ramifications on the adequacy and acceptability
of negative study results generated without a concurrent PC dunng the interval between
each periodic PC study. For example, if a false negative result is obtained in the periodic
PC study, negative test chemical results obtained in the interval between the last
acceptable penodic PC study and the unacceptable peniodic PC study may be questoned.
Implications of these outcomes should be carefully considersd when determining whether
to include concurrent PCs or to only conduct periedic PCs. Consideration should also be
given to using fewer ammals in the concurrent PC group when this 15 scientifically
justified and if the laberatory demenstrates, based on laboratory-specific historical data,
that fewer mice can be used (17).

15.  Although the PC test chemical should be tested in the vehicle that is known to
elicit a consistent response (e.g. acetone: olive cil; 4:1, vwiv), there may be cerfam
regulatory situations in which testing in a non-standard vehicle (clinically/chemically
relevant formulation) will alse be necessary (18). If the concurrent PC test chemical is
tested in a different velucle than the test chemucal, then a separate VC for the concurrent
PC should be included.

16. In mstances where test chemicals of a specific chemical class or range of
responses are being evaluated, benchmark test chemicals may also be useful to
demonstrate that the test method is functioning properly for detecting the skin
sensitisation potential of these types of test chemmcals. Appropnate benchmark test
chemicals should have the following properties:

» structural and functional similarity to the class of the test chemical being tested;
* known physical/chemical characteristics;

* supporting data from the LLNA: BrdU-ELISA;

+ supporting data from other ammal models and/or from humans.

TEST PROCEDURE

Number of animals and dose levels

17, A mumimum of four ammals is used per dose group, with a mininmm of three
concentrations of the test chemical, plus a concurrent VC group treated only with the
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vehicle for the test chemical, and a PC group (concumrent or recent, based on laboratory
pelicy in considering paragraphs 11-15). Testing mmltiple doses of the PC should be
considered especially when testing the PC on an intermittent basis. Except for absence of
treatment with the test chemical, animals in the control groups should be handled and
treated in a manner identical to that of animals in the treatment groups.

18.  Dose and vehicle selection should be based on the recommendations given in the
references 2 and 27. Three consecutive doses are normally selected from an appropniate
concentration senes such as 100%, 50%, 23%, 10%, 5%, 2.5%, 1%, 0.5%, etc. Adequate
scientific rationale should accompany the selection of the concentration series used. All
existing toxicological mformation (e.g. acute toxicity and dermal imtation) and structural
and physicochemical information on the test chemical of interest (and/or structurally
related test chemicals) should be considered, where available, in selecting the three
consecutive concentrations so that the highest concentration maximises exposure while
avoiding systemic toxicity and/or excessive local skin imitation (19) (20). In the absence
of such information, an initial pre-screen test may be necessary (see paragraphs 21-24).

19, The vehicle should not interfere with or bias the test result and should be selected
on the basis of maximising the solubility in order to cbtain the highest concentration
achievable while producing a solution/suspension suitable for application of the test
chemical Fecommended wehicles are acetome: olive o1 (41 wiv),
N N-dimethylformamide, methyl ethyl ketone, propylene glycol, and dimethyl
sulphoxide (3) but others may be used if sufficient scientific rationale is provided. In
certain situations it may be necessary to use a clincally relevant selvent or the
commercial formmlation m which the test chemical is marketed as an additicnal contrel.
Particular care should be taken to ensure that hydrophilic substances are incorporated into
a vehicle system, which wets the skin and does not immediately mun off, by incorporation
of appropnate solubilisers (e.g. 1% Pluromc® L1.92). Thus, wholly aqueous vehicles are
to be avolded.

20, The processmg of lymph nodes from individual mice allows for the assessment of
inter-amimal variability and a statistical comparisen of the difference between test
chemical and VC group measurements (see paragraph 33). In addition, evaluating the
possibility of reducing the mumber of mice m the PC group is only feasible when
individual animal data are collected (18). Further, some national regulatory authorities
require the collection of individual animal data. Regular cellection of individual animal
data provides an animal welfare advantage by avoiding duplicate testing that would be
necessary if the test chemical results criginally collected in one manner (e.g. via pooled
amimal data) were to be considered later by regulatory authorities with other requirements
(e.g. individual animal data).

Pre-screen fest

™" In the sghsemce of information to determine the hishact dose to he testad (oea
Zi. i AUsSnse O INODmanon ¢ QEtsrmuns e S0 W o8 (858G

& {see
paragraph 18), a pre-screen test should be performed in order to define the appropriate
dose level to test m the LINA: BrdU-ELISA. The purpose of the pre-screen test 15 to
provide guidance for selecting the maximum dose level to use in the main TTNA: BrdU-
ELISA study, where information on the concentration that induces systemic toxicity (see
paragraph 24) and/or excessive local skin imitation (see p:u'agraph 23) is not available.
The maximum dose level tested should be a concentration of 100% of the test chemical
for Liquids or the maximum possible concentration for solids or suspensions.
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22, The pre-screen test 15 conducted under conditions identical to the mam LINA:
BrdU-ELISA study, except there is no assessment of lymph node proliferation and fewer
animals per dose group can be used. One or two animals per dose group are suggested.
All mice will be observed daily for any clinical signs of systemic toxicity or local
imtation at the application site. Body weights are recorded pre-test and pmor to
termination (Day &). Both ears of each mouse are chserved for erythema and scored
using Table 1 (20). Ear thickness measurements are taken using a thickness gauge (2.g.
digital micrometer or Peacock Dial thickness gauge) on Day 1 (pre-dose), Day 3
(approximately 48 hours after the first dose), and Day 6. Additionally, on Day 6, ear
thickness could be determined by ear punch weight determmations, which should be
performed after the animals are humanely killed. Excessive local imitation is indicated by
an erythema score =3 and/or ear thickness of =25% on any day of measurement (21} (22).
The highest dose selected for the main TINA: BrdU-ELISA study will be the next lower
dese in the pre-screen concentration series (see paragraph 18) that does not nduce
systemic toxicity and/or excessive local skin imitation.

Table 1. Ervthema Scores

Mo erythema 1]
Very slhight erythema (barely perceptible) 1
Well-defined erythema 2
Moderate to severe enythema 3
Severe erythema (beset redness) to eschar formation preventing grading of erythema 4

23, In addition to a 25% increase in ear thickness (21) (22), a statistically significant
mncrease in ear thickness in the treated mice compared to solvent/vehicle control mice has
also been used to identify imtants in the LINA (22) (23) (24) (23) (26) (27) (28).
However, while statistically significant increases can occur when ear thickness is less
than 25%, they have not been associated specifically with excessive mmtation (25) (26)
(27) (28) (29).

24 The followmg chmcal observations may indicate systemic toxicity (30) when
used as part of an integrated assessment and therefore may indicate the maximum dose
level to use in the main LINA: BrdU-ELISA: changes in nervous system function (e.g.
pilo-erection, ataxia, fremors, and convulsions); changes m  behaviour (eg
aggressiveness, change in grooming activity, marked change in activity level); changes in
respiratory patterns (i.e. changes in frequency and intensity of breathing such as dyspnea,
gaspmg, and rales), and changes m food and water consumption. In addition, signs of
lethargy and/or unresponsiveness and any clinical signs of more than slight or momentary
pain and distress, or a =3% reduction in body weight from Day 1 to Day 6 and mortality
should be considered in the evaluation. Monbund animals or amimals showing signs of
severe pain and distress should be humanely killed (31).

Main study experimental schednle
25, The experimental schedule of the assays is as follows:
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 Dayl:

Individually identify and record the weight of each amimal and amy clinical
observation. Apply 25 pL of the appropriate dilution of the test chemical, the
vehicle alome, or the PC (concurmrent or recent, based on laboratory policy m
considering paragraphs 11-13), to the dorsum of each ear.

*  Days 2 and 3:

Eepeat the application procedure carried out on Day 1.

» Day4:
No treatment.
o Day5:

Inject 0.3 mL (3 mg/mouse) of BrdU (10 mg/mL) solution intra-peritoneally.
e Day6:

Becord the weight of each animal and any clinical observation. Approximately
24 hours (24 h) after BrdU injection, humanely kill the amimals. Excise the
drainmng auricular lymph nodes from each mouse ear and process separately m
phosphate buffered saline (PBS) for each amimal Details and diagrams of the
lymph node identification and dissection can be found in reference (17). To
further momiter the local skin response mn the mamn study, addifional parameters
such as scoring of ear erythema or ear thickness measurements (obtained either by
using a thickness gauge, or ear punch weight determinations at necropsy) may be
included into the study protocol.

Preparation of cell suspensions

26,  From each mouse, a single-cell suspension of lymph node cells (LNC) excised
bilaterally is prepared by gentle mechanical disaggregation through 200 micron-mesh
stainless steel gauze or another acceptable techmigque for generating a single-cell
suspension (e g. use of a disposable plastic pestle to crush the lvmph nodes followed by
passage through a #70 nylon mesh). The procedure for preparing the LNC suspension is
cntical m this assay and therefore every operator should establish the skill in advance.
Further, the lymph nodes m VC animals are small, so careful operation 15 important to
aveld amy artificial effects on 5I values. In each case, the target volume of the LNC
suspension should be adjusted to a determined ophimused volume (approximately 15 mL).
The optimised volume is based on achieving a mean absorbance of the VC group within
0.1-02.

Determination of cellular proliferation (measurement of BrdU content in DNA
aof lvmphocytes)

27 BrdU is measured by ELISA using a commercial kit (e.g. in the validation study
the Roche Applied Science. Mannhemm, Germany, was used). Other BrdU ELISA kits
may be used if they provide consistent results. Briefly, 100 pL of the LNC suspension is
added to the wells of a flat-bottom microplate in toplicate. After fixation and
denaturation of the LNC, peroxidaseconjugated ant-BrdU antibody 15 added to each
well and allowed to react. Subsequently, the anti-BrdU antibody is removed by washing
and the substrate solution is then added and allowed to produce chromogen. Absorbance
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at 370 nm with a reference wavelength of 492 nm 15 then measured. In all cases, assay
test conditions should be optimised (see paragraph 26).

OBSERVATIONS

Clinical aebservations

28 Each mouse should be carefully observed at least once daily for any clinical signs,
either of local imitation at the application site or of systemic toxicity. All observations are
systematically recorded with records being maintained for each mounse. Monitoring plans
should include critenia te promptly identify those mice exhibifing systemic toxicity,
excessive local skin irmtation, or cormosion of skin for euthanasia (31).

Body weights

29 As stated m paragraph 23, mdividual ammal body weights should be measured at
the start of the test and at the scheduled humane kill.

CAT.CULATION OF RESULTS

30.  Besults for each treatment group are expressed as the mean SI. The 51 is derved
by dividing the mean BrdU labelling index/mouse within each test chemical group and
the PC group by the mean Brdl labelling index for the selventVC group. The average SI
for the VCs is then one.

31,  The BrdU labelling index is defined as:
32, BrdU labelling index = (ABSem — ABS blankem) — (ABSref — ABS blankref)
33, Where; em = enussion wavelength; and ref = reference wavelength.

34, The decision precess regards a result as positive when 51 = 1.6 (1). However, the
strength of the dose-response relationship, the statistical sigmficance and the consistency
of the solvent/vehicle and PC respenses may also be used when determining whether a
borderline result (i.e. 51 value between 1.6 and 1.9) is declared positive (3) (32) (33).

35, For a borderline positive response between an SI of 1.6 and 1.9, users may want
to consider additional mmformation such as dose-response relationship, evidence of
systemic toxicity or excessive irmtation, and where appropriate, statistical significance
together with SI values to confirm that such results are positives (1). Consideration
should also be given to vanious properties of the test chemucal, including whether it has a
structural relationship to known skin sensitisers., whether it causes excessive skin
imtation in the mouse, and the nature of the dese-response observed. These and other
considerations are discussed in detail elsewhere (34).

1R Collactine data at the leve]l of the mdividus]l mense will enshls 3 statistiesl
. SeDLetimng GEVIGUS: I Wiia laue a SISiiSTCR:

analysis for presence and degree of dose-response relationship in the data. Any statistical
assessment could include an evaluation of the dose-response relationship as well as
suitably adjusted comparisons of test proups (eg. pair-wise dosed group versus
concurrent selventvehicle control comparizons). Statistical analyses may include, e.g.
linear regression or Williams’s test to assess dose-response trends, and Dunnett’s test for
pair-wise compansons. In choosing an appropniate method of statistical analysis, the
mmvestigator should maintam an awareness of possible inequalities of vanances and other
related problems that may necessitate a data transformation or a non-parametric statistical
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analysis. In any case, the investigator may nead to carry out SI caleulations and statistical
analyses with and without certain data points (sometimes called “outliers™).

DATA AND REPORTING

Data

37.  Data should be summansed in tabular form showing the mdividual animal BrdlJ
labelling index values, the group mean BrdlU labelling index/animal, its associated error
term (e.g. 5D, SEM), and the mean S5I for each dose group compared against the
concurrent solvent/vehicle control group.

Test report

38.  The test report should contain the following mformation:

Test chemical
* source, lot number, limit date for use, if available;
+ stability of the test chemical if known;

Mono-constitnent substance

* physical appearance, water solubility, and additional relevant physicochemical
properties;

+ chenucal 1dentification, such as IUPAC or CAS name, CAS number, SMILES or
InChl code, structural formula, punty, chemical idenbity of impunties as
appropriate and practically feasible, ste.

Multi-constituent substance, UVBCs and mixtures

s characterised as far as possible by chemical identity (see above), gquantitative

occurrence and relevant physicochemical properties of the constituents.
Controls

s identification data (e.g. CAS number, if available; source; purity; known
impurtties; lot number);

* physical nature and physicochemical properties (eg. wvolatility, stability,
solubility);
Solventrvehicle
* identification data (purity; conceniration, where appropriate; volume nsed);
+ justification for choice of vehicle;

Test animals
+ source of CBA mice;

+ microbiclogical stats of the animals, when known;
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number and age of animals;
source of amimals, housing conditions, diet, etc.;

Test conditions

source, lot number, and manufacturer’s quality assurance/quality control data
(antibody sensitivity and specificity and the limit of detection) for the ELISA kit;

details of test chemical preparation and application;

justificaion for dese selection (including results from pre-screen test, if
conducted);

vehicle and test chemical concentrations used, and total amount of test chemical
applied;

details of food and water quality (including diet type/source, water source);

details of treatment and sampling schedules;

methods for measurement of toxicaty;

criteria for considening studies as positive or negative;

details of any protocol deviations and an explanation on how the deviation affects
the study design and results;

Reliability check

a summary of results of latest reliability check, including information on test
chemical, concentration, PC, VC and henchmark test chemical used, as

appropriate;
concurrent and/or historical PC and concnrrent VC data for testing laboratory;
if a concurrent PC was not included, the date and laboratory report for the most

recent periodic PC and a report detaling the histonical PC data for the laboratory
justifying the basis for not conducting a concurrent PC;

Results

idividual weights of mice at start of dosing and at scheduled humane kill; as well
as mean and associated error term (e.g. 5D, SEM) for each treatment group;

time course of onset and signs of toxicity, including dermal imitation at site of
admmistration, if any, for each animal;

a table of individual mouse BrdU labelling indices and S5I wvalues for each
treatment group;

mean and associated error term (e.g. 5D, SEM) for BrdU labelling index/mouse
for each treatment group and the results of outlier analysis for each treatment
group,

calculated 51 and an appropnate measure of vanability that takes into account the
mter-animal variability in both the test chemical and control groups;
dose-response relationship;

statistical analyses, where appropriate;
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Discussion of resulis:

* 3 bref commentary on the results, the dose-response amalysis, and statistical
analyses, where appropniate, with a conclusion as to whether the test chemical
should be considered a skin sensitiser.
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Appendix IB: In Vivo Skin Sensitisation: The Local Lymph Node Assay: BrdU-FCM

INITIAL CONSIDERATIONS, APPLICABILITY AND LIMITATIONS

1. The LINA: BrdU-FCM has been validated and recommended, following an
international independent scientific peer review, as useful for identifying skin sensitising
and non-sensitising test chemicals, with certain limitations (1) (2) (3) (4). The validation
study for the LLNA: BrdU-FCM was performed in complhance with the performance
standards (P5) for assessment of proposed similar or modified LINA test methods for
skin sensifisation in Annex 1 of the OECD Guideline for the testing of chemicals, Skin
sensitisation: Local lymph node assay (TG 429).

2 The LLNA: BrdU-FCM is a modified nontadicactive LLNA method for
identifying potential skin sensifising test chemmcals, with specific hmitations. This does
not necessarily imply that in all instances the LLNA: BrdU-FCM should be nsed in place
of the radioactive LLNA (T'G 429) or guinea pig tests (1e. TG 406) (53), when the use of
an m vive method 15 deemed necessary, but rather that the assay is of equal merit and
may be employed as an altemmative in which positive and negative results generally no
lenger require further confirmation (1) (2). The testing laboratory should consider all
available information on the test chemical prior to conducting the study. Such
information will include the identity and chemical structure of the test chemical; its
physicochemical properties; the results of any other in vitro or in vivo toxicity tests on
the test chemical: and toxicological data on structurally related test chemicals. This
information should be considered in order to deternune whether the LLNA: BrdU-FCM
15 appropnate for the test chemucal (given the incompatbility of lmuted types of test
chemicals with the LLNA: BrdU-FCM [see paragraph 3]) and to aid in dose selection.

3 The LLNA: BrdU-FCM 15 an in vivo method and, as a consequence, will not
eliminate the use of animals in the assessment of allergic contact sensitising activity.
Therefore, consideration should be given to the applicability domain of suitable fn vitro,
in chemico and in silico methods and consequently, the possibility of using these
approaches rather than testing on animals. Like other LLNA test methods, the LLNA:
BrdU-FCM has, however, the potential to reduce the amimal use for this purpose when
compared to the guinea pig tests (TG 406) (3). Moreover, the LLNA: BrdU-FCM offers a
substantial refinement of the way in which animals are used for allergic contact
sensifisation testing, since unlike TG 406, the LLNA: BrdU-FCM does not require that
challenge-induced dermal hypersensitivity reactions be elicited. Furthermore, the LLNA:
BrdU-FCM does not require the use of an adjuvant, as is the case for the guinea pig
maximisation test (3). Thus, the LLNA: BrdU-FCM reduces ammal distress. Despite the
advantages of the LILNA: BrdU-FCM over TG 406 (3). there are certain limitations
applicable to the LLNA test, that may necessitate the use of TG 406 (a.g. the testing of
certain metals, false positive findings with certam skin mmtants [such as some surfactant-
type substances] (6) (7), solubility of the test chemicals [such as practically msoluble or
insoluble substances]). In addition, test chemical classes or substances containing
functional groups shown to act as potential confounders (e.g. fatty acid glutamate, oleic
acid, oleic acid ester, fatty alcohel 1, fatty aleohol 2, polyaminofunctional siloxane (8))
may necessitate the use of gumea pig tests (1.e. TG 406 (3)). Other limitations that have
been identified for the LLNA (7) have also been recommended to apply to the LLNA:

© OECD 2018



EEREE

4

OECD/OCDE 442B 11

BrdU-FCM (1). Other than such identified linmitations, the LLNA: BrdU-FCM should be
applicable for testing any test chemicals unless there are properties associated with these
substances that may interfere with the accuracy of the LLNA: BrdU-FCM. According to
the validation study, the LINA: BrdU-FCM correctly identified 20 among the 22
reference substances listed in the TG 429 PS on the basis of the LLNA results (1). One
moderate skin sensitiser, 2-mercaptobenzothiazole, and one weak skin sensitiser, methyl
methacrylate for which the other LLNA variants have limitation in prediction, were
mizclazsified mn the LINA: BrdU-FCM (1) (2} (9). However, as the same dataset was
used for setting the Stimulation Index (SI}-values and calculating the predictive
properties of the test, the stated results may be an over-estimation of the real predictive
properties.

4. Before use of the Test Guideline on a mixture for generating data for an intended
regulatory purpose, 1t should be considered whether, and if so why, it may prowvide
adequate results for that purpose. Such considerations are not needed, when there is a
regulatory requirement for testing of the mixture.

5. Definitions are provided in the Annex 1 of the General Introduction.
PRINCIPLE OF THE TEST

4. The basic principle underlying the LINA: BrdU-FCM is that sensitisers induce
proliferation of lymphocytes in the lymph nedes draiming the site of test chemical
application. This proliferation is proportional to the dose and to the potency of the
applied allergen and provides a simple means of obtaining a quantitative measurement of
sensitisation. Proliferation 1s measured by comparing the mean proliferation in each test
group to the mean proliferation in the vehicle treated control group (VC). The ratio of the
mean proliferation m each treated group to that m the concurrent VC group, termed the
SL is determined, and should be =2.7 before further evaluation of the test chemical as a
potential skin sensitiser is warranted. The methods described here are based on the use of
measurmg BrdU content to indicate an mereased mumber of proliferating cells m the
draiing auricular lymph nodes. BrdU is an analogue of thymidine and is similarly
incorporated mnto the DNA of proliferating cells. The incorporation of BrdU is measured
by FCM, which utihses an anfibody specific for BrdU that i1s also labelled with
fluorescein isothiocyanate (FITC). The FCM quantifies the number of BrdU-pesitive
viable cells using a flow cytometer, which 15 widely employed mn analysing lymphocyte
population.

DESCEIPTION OF THE ASSAY

Selection of animal species

7. The mouse 15 the species of choice for this test. Vahdation studies for the LLNA:
BrdU-FCM were conducted exclusively with the BALB/e strain, which is therefore
considered the preferred strain (1) (2). The CBA/] strain can also be used in the LTINA:
BrdU-FCM. CBA/J strain responses are highly correlated with and more sensitive than
BALB/c strain responses (2) (10) (11) (12). However, different cut-off 5I values may
have to be adopted for each strain to maxinuze sensitivity after Receiver Operating
Characteristic (ROC) analysis. Young adolt female mice, which are nulliparous and non-
pregnant, are used. At the start of the study, ammals should be between 8-12 weeks old,
and the weight vaniation of the anmmals should be mimimal and not exceed 20%: of the
mean weight Alternatively, other strams or males may be used when sufficient data are
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generated to demonstrate that sigmficant stramn and/or gender-specific differences i the
LLNA: BrdU-FCM response do not exist.

Housing and feeding condifions

8. Mice should be group-housed (13) on solid-bottomed cages (34) with suitable
substrate and nesting material (33) (36) (37) (38), unless adequate scientific rationale for
alternative housing muce individually is provided. The temperature of the expenimental
ammal room should be 22 £ 3°C. Although the relative hunmdity should be at least 30%
and preferably not exceed 70%, other than during room cleaning, the aim should be
50-60%. Lighting should be artificial, the sequence being 12 hours light, 12 hours dark.
For feeding, conventional laboratory diets may be used with an unlimited supply of

drinking water.
Preparation of animals

9. The animals are randomly selected, humanely marked to permit individual
1dentification preferably by non-invasive hair clipping (39) (40}, and kept m their cages
for at least five days prior to the start of desing to allow for acclimatisation to the
laboratory conditions. Prior to the start of treatment all animals are examuned to ensure
that they have no observable skin lesions. Dunng all examinations, the mice should be
handled using non-aversive methods such as cupping or tunnel handling (41).

Preparation of dosing selutions

10.  Solid test chemicals should be dissolved or suspended in solvents/vehicles and
diluted, 1f appropnate, prior to application to an ear of the mice. Ligd test chemicals
may be applied neat or diluted prior to dosing. Inscluble chemicals, such as those
generally seen in medical devices (33), should be subjected to an exaggerated extraction
In an appropnate solvent to reveal all extractable constitments for testing pnor to
application to an ear of the mice. Test chemicals should be prepared daily unless stability
data demonstrate the acceptability of storage.

Reliability check

11.  Positive controls (PC) are used to demonstrate appropriate performance of the
assay by responding with adequate and reproducible sensitivity to a sensitising test
chemical for which the magnitude of the response is well charactenised. Inclusion of a
concurrent PC is recommended becanse 1t demonstrates competency of the laboratory to
successfully conduct each assay and allows for an assessment of intra-, and inter-
laboratory reproducibility and comparability. Some regulatory authonties also require a
PC for each study and therefore users are encouraged to consult the relevant authorities
prior to conducting the LINA: BrdU-FCM. Accordingly, the routine use of a concurrent
PC 15 encouraged to avoid the need for addifiomal amimal festing to meet such
requirements that might arise from the use of a periodic PC (see paragraph 12). The PC
should produce a positive LLNA: BrdU-FCM response at an exposure level expected to
give an increase in the 51 = 2.7 over the VC group. The PC dose should be chosen such
that 1t does not cause excessive skin imitation or systemic toxicity and the imnduction 1s
reproducible but not excessive (e.g. 5I = 27 would be considered excessive). Preferred
PC test chemicals are 23% hexyl cinmamic aldehyde (CAS No 101-86-0) and 23%
eugenol (CAS No 97-33-0) in acetone: olive oil (4:1, w/v). There may be circumstances
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m which, given adequate justfication, other PC test chemicals, meeting the above
criteria, may be used.

12, While inclusion of a concument PC group is recommended, there may be
situations m which peniodic testing (1.e. at mtervals = 6 months) of the PC test chenmcal
may be adequate for laboratories that conduct the LLNA: BrdU-FCM regularly (i.e.
conduct the LLNA: BrdU-FCM at a frequency of no less than once per month) and have
an established historical PC database that demonstrates the laboratory’s ability to obtain
reproducible and accurate results with PCs. Adequate proficiency with the LLNA: BrdlU-
FCM can be successfully demonstrated by generating consistent positive results with the
PC m at least 10 independent tests conducted within a reasonable period of time (Le. less
than one year).

13. A concurrent PC group sheuld always be included when there is a procedural
change to the LLNA: BrdU-FCM (eg. change in trained personnel, change in test
method materials and/or reagents, change in test method equipment, change in source of
test anmimals), and such changes should be documented in laboratory reports.
Consideration should be given to the impact of these changes on the adequacy of the
previously established historical database in determining the necessity for establishing a
new listorical database to document consistency in the PC results.

14.  Investigators should be aware that the decision te conduct a PC study on a
periedic basis instead of concurrently has ramifications on the adequacy and acceptability
of negative study results generated without a concurrent PC during the interval between
each periodic PC study. For example, if a false negative result is obtained in the periodic
PC study, negative test chemical results obtamed in the interval between the last
acceptable periedic PC study and the unacceptable periedic PC study may be guestioned.
Imphications of these cutcomes should be carefully considered when determming whether
to include concurrent PCs or to only conduct periodic PCs. Consideration should also be
given to using fewer amimals in the concument PC group when this is scientifically
justified and if the laboratory demonstrates, based on laboratory-specific historical data,
that fewer mice can be used (14).

15.  Although the PC test chemical should be tested in the vehicle that is known to
elicit & consistent response (e.g. acetome: olive oil; 4:1, v/v). there may be certain
regulatory sifuations in which testing in a non-standard vehicle (climically/chemically
relevant formulation) will also be necessary (13). If the concurrent PC test chemical 1s
tested in a different vehicle than the test chemical, then a separate VC for the concurrent
PC should be included.

16. In imstances where test chemicals of a specific chemical class or range of
responses are being evaluated, benchmark test chemicals may also be useful to
demonstrate that the test method 15 functioming properly for detecting the skin
sensitisation potential of these fypes of test chemicals. Appropriate benchmark test
chemicals should have the following properties:

+ structural and functional similarity to the class of the test chemical being tested;
*  known physical/chemical characteristics;

* supporting data from the LLNA: BrdU-FCM;

* supporting data from other animal models and/or from humans.
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TEST PROCEDURE

Numiber of animals and dose levels

17, A minimum of four animals is used per dese group, with a minimmm of three
concentrations of the test chemical, plus a concurrent VC group treated only with the
vehicle for the test chemical, and a PC group (concurrent or recent, based on laboratory
policy in considering paragraphs 11-13). Testing mmltiple doses of the PC should be
considered especially when testing the PC on an intermittent basis. Except for absence of
treatment with the test chemical, ammals in the control groups should be handled and
treated in a manner identical to that of animals in the treatment groups.

18.  Dose and vehicle selection should be based on the recommendations given in the
references 2 and 19. Three consecutive doses are normally selected from an appropnate
concentration series such as 100%, 50%, 23%, 10%, 3%, 2.5%, 1%, 0.5%, etc. Adequate
scientific rationale should accompany the selection of the concentration series used. All
existing toxicological information (e.g. acute toxicity and dermal irntation) and structural
and physicochemical information on the test chemical of interest {and/or structurally
related test chemicals) should be considersd, where available, in selecting the three
consecutive concentrations so that the highest concentration maximises exposure while
avoiding systemic toxicity and/or excessive local skin imitation (16) (17). In the absence
of such information, an initial pre-screen test may be necessary (see paragraphs 21-24).

19, The vehicle should not interfere with or bias the test result and should be selected
on the basis of maximising the solubility m order to obtain the lighest concentration
achievable while producing a soluton’suspension smitable for application of the test
chemical FRecommended wvehicles are acetome: olive ol (41  wi),
N N-dimethylformamide, methy] ethyl ketone, propylene glycol, and dimethyl sulphoxide
(6) but others may be used if sufficient scientific rationale is provided In certain
situations 1t may be necessary to use a clinically relevant solvent or the commercial
formulation in which the test chemical is marketed as an additional control. Particular
care should be taken to ensure that hydrophilic substances are incorporated into a vehicle
system, which wets the skin and does not immediately mn off, by mcorporation of
appropnate solubilisers (e.g. 1% Pluronic® L92). Thus, wholly agqueons vehicles are to
be avoided.

20,  The processing of lymph nodes from individual mice allows for the assessment of
inter-amimal variability and a stahistical companson of the difference between test
chemical and VC group measurements (see paragraph 33). In addition, evaluating the
possibility of reducing the number of muce m the PC group 15 only feasible when
individual animal data are collected (14). Further, some national regulatory authorties
require the collection of individual animal data. Regular collection of individual animal
data provides an animal welfare advantage by avoiding duplicate testing that would be
necessary if the test chemical results originally collected in one manner (2.g. via pooled
ammal data) were to be considered later by regulatory authonties with other requirements
(e.g. individual animal data).

Pre-screen fest

21, In the absence of information to determine the highest dose to be tested (see
paragraph 18), a pre-screen test should be performed in order to define the approprnate
dose level to test in the LLNA: BrdU-FCM. The purpose of the pre-screen test is to
provide guidance for selecting the maximum dose level to use in the mamm LINA: BrdU-

© QECD 2018



EEREE

4

OECD/OCDE 442B |3

FCM study, where mformation on the concentration that induces systemuc toxicity (see
paragraph 24) andfor excessive local skin iritation (see paragraph 23) 1s not available.
The maximum dose level tested should be a concentration of 100% of the test chemical
for higquids or the maximum possible concentration for solids or suspensions.

22. The pre-screen test is conducted under conditions identical to the main LINA:
BrdU-FCM study, except there is no assessment of lymph node preliferation and fewer
ammals per dose group can be used. One or two animals per dose group are suggested.
All mice will be observed daily for any climical sigms of systemic toxicity or local
imritation at the application site. Body weights are recorded pre-test and prior to
termunation (Day &§). Both ears of each mouse are observed for erythema and scored
using Table 1 (17). Ear thickness measurements are taken using a thickness gauge (e.g.
digital micrometer or Peacock Dial thickness gauge) on Day 1 (pre-dese), Day 3
(approximately 48 hours after the first dose), and Day 6. Additionally. on Day 6, ear
thickness could be determined by ear punch weight determinations, which should be
performed after the animals are humanely killed. Excessive local imitation is indicated by
an erythema score =3 and/or ear thickness of = 25% on any day of measurement (18)
(19). The highest dose selected for the mamn LLNA: BrdU-FCM study will be the next
lower dose in the pre-screen concentration series (see paragraph 18) that does not nduce
systemic toxicity and/or excessive local skin imtation.

Table 1. Ervthema Scores

Observation Score

Mo erythema ]

Wery slight erythema (barely perceptible) 1

Well-defined erythema 2
Moderate to severe erythema 3
Severe erythema (best redness) to eschar formation preventing grading of erythema 4

23, In addition to a 25% mncrease m ear thickness (18) (19), a statistically sigmificant
increase in ear thickness in the treated mice compared to solvent/vehicle control mice has
also been used to identify imtants in the LINA (19) (20) (21) (22) (23) (24) Q5.
However, while statistically significant increases can occur when ear thickness 1s less
than 25%, they have not been associated specifically with excessive imtation (22) (23)
(24) (25) (26).

24 The following clinical observations may indicate systemic toxicity (27) when
used ac part of an infegrated asseccment and therefore may indicate the mamimum dose
level to use in the main LINA: BrdU-FCM: changes in nervous system function (e.g
pile-erection, ataxia, ftremors, and convuolsions); changes o behaviowr (eg
aggressiveness, change in grooming activity, marked change in activity level); changes in
respiratory patterns (i.e. changes in frequency and mtensity of breathing such as dyspnea,
gasping, and rales), and changes m food and water consumphion. In addition, signs of
lethargy and/or unresponsiveness and any climical signs of more than shght or momentary
pain and distress, or a =3% reduction in body weight from Day 1 to Day 6 and mortality
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should be considered in the evaluation. Monbund animals or ammals showing signs of
severe pain and distress should be humanely killed (28).
Main study experimental schednle
25, The experimental schedule of the assays is as follows:
+ Dayl:

o Individually 1dentify and record the weight of each anmmal and any climcal
observation. Apply 25 pL of the appropriate dilution of the test chemical, the
vehicle alone, or the PC (concurrent or recent, based on laboratory policy in
considenng paragraphs 11-15), to the dorsum of each ear.

*  Days 2 and 3:

o Repeat the application procedure carried out on Day 1.

*  Day4:
o No treatment.
* Day 5:

o Imject 0.1 mL (2 mg/monse) of BrdU (20 mg/m[) solution intra-peritoneally.
e Day6:

o Record the weight of each amimal and any climcal observation
Approximately 24 hours (24 h) after BrdU injection, humanely kill the
animais. Excise the draining auncular lymph nodes from each mouse ear and
process separately m phosphate buffered salme (PBS) for each ammal. Details
and diagrams of the lymph node identification and dissection can be found in
reference (14). To further monitor the local skin response in the main study,
additional parameters such as scomng of ear erythema or ear thickness
measurements (obtained either by using a thickness gauge, or ear punch
weight determunations at necropsy) may be included into the stady protocel.

Preparation of cell suspensions

26.  From each mouse, a single-cell suspension of lymph node cells (LNC) excised
bilaterally is prepared by gentle mechanical disaggregation through 200 micron-mesh
stainless steel gauze or another acceptable techmique for generating a single-cell
suspensien (g.g. use of a disposable plastic pestle to crush the lymph nodes followed by
passage through a #70 nylon mesh). The procedure for preparing the LNC suspension 1s
cntical m this assay and therefore every operator should establish the skill in advance.
Further, the lymph nodes in VC animals are small, so careful operation is important to
aveid amy artificial effects on 51 values. The LNC are harvested with an appropriate
volume of cold PBS (e.g. 2 mL) and, if necessary, the LNC suspension can be diluted
(e.g. 1/10 dilution). The number of LNC should be counted and then 1.5 = 10°% LNC are
needed for the next step.
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Determination of cellular proliferation (measurement of Brdl_posifive
lymphocyres)

27, BrdU-positive lymphocytes are counted through the FCM using a commercially
available kit (2. g. in the validation sudy the BD Pharmingen, Franklin Lakes, NJ, USA,
was used). Other anti-BrdU antibody kits may be used if they provide consistent results.

Briefly, the LNC suspension (1.5 * 10% is washed once with PBS by centrifugation and
then re-suspended. Cells are permeabilised with the buffer supplied with the kit and then
treated with DNase. After washing, FITC-conjugated anti-BrdU antibody is added and
after another wash, 7-aminocactmomycin D (7-AAD) solution 15 added. The ::m.ml:ler of
BrdU-positive cells within the viable 7 -AAD-expressing cell population (10* cells) is
counted with a flow cytometer.

OBSERVATIONS

Clinical observations

28 Each mouse should be carefully observed at least ence daily for any clinical signs,
either of local imtation at the application site or of systemic toxicity. All observations are
systematically recorded with records being maintained for each mounse. Monitoring plans
should include criteria to promptly identify those mice exhibiting systemic toxicity,
excessive local skin irmitation, or corrosion of skin for euthanasia (28).

Body weighfs

29 As stated in paragraph 23, individual amimal body weights should be measured at
the start of the test and at the scheduled humane kill.

CATLCULATION OF RESULTS

30.  Besults for each freatment group are expressed as the mean SI The 5I for the
LLNA: BrdU-FCM is derived by dividing the number of BrdU-positive LNCs/mouse of
test chemical group or the PC group by the mean number of BrdU-positive LNCs in the
solventVC group. The average 51 for the VCs is then one.

The number of BrdU-positive LTNCs is defined as (See Appendlx B A_lmex 1 paragraph 7):
Number of BrdU-poesitive LNCs = % of BrdU-positive cells (% of Q2 ) * mumber of LNCs

31.  The decision process regards a result as positive when SI = 2.7 (1) (2) (10).
However, the strength of the dose-response relationship, the statstical sigmficance and
the consistency of the solvent’vehicle and PC responses may also be used when
determining whether a borderline result is declared positive (6) (29} (30).

32, Ifitis necessary to clanfy the results obtained. consideration should also be given
to various properties of the test chemical including whether it has a structural
relationship to known skin sensitisers, whether it causes excessive skin imtation in the

! The gated percentage data (Q2 region %) from “Quadrant Statistics’ in the flow cytometer
analyss,
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mouse, and the nature of the dose-response observed. These and other considerations are
discussed n detail elsewhere (31).

33, Collecting data at the level of the individual mouse will enable a statistical
analysis for presence and degree of dose-response relationship in the data. Any statistical
assessment could mclude an evaluation of the dose-response relationship as well as
suitably adjusted comparisons of test proups (eg. pair-wise dosed group wversus
concurrent solventfvehicle control compansons). Statistical analyses may include, e.g.
limear regression or Williams’s test to assess dose-response frends, and Dunnett’s test for
pair-wise comparisons. In choosing an appropriate method of statistical analysis, the
investigator should maintain an awareness of possible inequalities of variances and other
related problems that may necessitate a data transformation or a non-parametric stabistical
analysis. In any case, the investigator may need to carry out SI caleulations and statistical
analyses with and without certain data points (sometimes called “outliers™).

DATA AND REPORTING

Data

34 Data should be summansed in tabular form showing the number of BrdU-pesitive
LMNCs for the individual ammal, the group mean number of BrdU-positive LNCs/animal,
or, its assoclated emor term (eg. 5D, SEM), and the mean 51 for each dose group
compared against the concurrent solvent/vehicle control group.

Test report

35, The test report should contain the following information:

Test chemical:
* source, lot number, limit date for use, if available;
= stability of the test chemical if known;

Mono-constitnent substance:

s physical appearance, water solubility, and additional relevant physicochemical
properties;

* chemical identification, such as IUPAC or CAS name, CAS number, SMILES or
InChl code, structural formula, punty, chemical identity of impunties as
approprate and practically feasible, ete.

Multi-constituent substance, UVBCs and mixtures:

s characterised as far as possible by chemical identity (see above), quantitative

occurrence and relevant physicochenucal properties of the constituents.
Controls:

* identification data (e.g. CAS pumber, if available; source; purty; known
impurities; lot mumber);

* physical nature and physicochemical properties (eg. volatility, stabality,
solubility);
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Solventvehlicle:

identification data (purity; concentration, where appropriate; volume nsed);
justification for choice of vehicle;

Test animals:

source of BALB/c mice or CBA mice;
microbiclegical stats of the animals, when knewn;
number and age of animals;

source of ammals, housing conditions, diet, etc.;

Test conditions:

source, lot number, and mamufacturer’s quality assurance/gquality control data
(antibody sensitivity and specificity and the linuit of detection) for the FCM kit;

details of test chemical preparation and application;

justification for dese selection (including results from pre-screen test, if
conducted);

vehicle and test chemical concentrations used. and total amount of test chemical
applied;

details of food and water quality (including diet type/source, water source);
details of treatment and sampling schedules;

methods for measurement of toxicity;

criteria for considering studies as positive or negative;

details of any pretocol deviations and an explanation on how the deviation affects
the study design and results;

Reliability check:

a summary of results of latest reliability check, including information on test
chemical, concentration., PC, VC and benchmark test chemical used, as

appropnate;
concurrent and/or historical PC and concwrrent VC data for testing laboratory;
if a concurrent PC was not included, the date and laboratory report for the most

recent periedic PC and a report detailing the historical PC data for the laboratory
justifying the basis for not conducting a concurrent PC;

Results:

©0ECD 018

individual weights of mice at start of dosing and at scheduled humane kill; as well
as mean and associated error term (e.g. 5D, SEM) for each treatment group;

time course of onset and signs of toxicity. including dermal imitation at site of
administration, if any, for each animal;
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+ atable of number of BrdU-positive LNCs, and 51 values of individual mouse for
each treatment group;

* mean and assoclated emor term (e.g. 5D, SEM) for number of BrdU-positive
LNCs/mouse for each treatment group and the results of outlier analysis for each
freatment group;

+ calculated ST and an appropnate measure of varability that takes into account the
mmter-animal variability in both the test chemical and contrel groups;

* dose-response relationship;

* gtatistical analyses, where appropriate;

Discussion of resulis:

* a bnef commentary on the results, the dose-response analysis, and statistical
analyses, where appropriate, with a conclusion as to whether the test chemical
should be considered a skin sensitiser.
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APPENDIX IB - ANNEX I: MEASUREMENT OF BrdU-POSITIVE LNCs WITH
FLOW CYTOMETRY

This method is based on the LLNA: BrdU-FCM protecol, which was used for the
KoCVAMS- coordinated validation study (1). It 1s recommended that thus protocol 1s used
when implementing and using the LLNA: BrdU-FCM in the laboratory.

Preparation prior fo ineastirement

1. To measure incorporated BrdU. the following samples should be prepared prior to
the measurement.

» Blank sample (n=1): LNCs from the mouse not injected with BrdU.

+ Non-treatment sample (n=1)} LNCs from the mouse not treated with any
substances, but received a BrdU injection.

» Vehicle control-treatment sample (n=4): INCs from the mouse treated with the
vehicle control and received a BrdlU injection.

* Test chemical-treatment sample (n=4, a mimmum of three concentrations): LNCs
from the mounse treated with test chemicals and recerved a BrdU injection.

+ Positive control-treatment sample (n=4): LNCs from the mouse treated with the
positive control and received a BrdU injection.

Analysis of floow cytometric results

1 A flow cytometer should be calibrated using appropnate toels (eg. ‘BD
FACSComp® for FACSCalibwrTM or ‘Beckman coulter FlowCheck™ for Cytomics
FC3500) prior to testing or regularly.

Forward scatter-side scafter (FSC-55C) graph
1} Both the X axis (F5C) and Y axis (55C) should be on a linear scale.

2} Setup a zone (gate) with a flock of wviable lymph nodes at its centre in the
FSC-S5C graph.

3} Outline the gate such that it has at least 10,000 cells.
7-AAD-BrdU graph

1} The X axis (7-AAD. FL3) should be on a linear scale, whereas the ¥ (Brdl,
FL1) axs should be a log scale (Figure 1).

* Compensation should be set using unstained, only BrdU-stained, only 7-AAD stained
samples, and double stained with both anti-BrdU and 7-AAD at the time of beginning this
assay. The compensation can be saved for future use.

Set up 02 following the steps below

1} Usmng the blank sample. set up Q2 (upper nght) where no cells are present
(Figure 1A).

2} Usmg the non-treatment sample, set up Q2 so that % BrdU-positive cells are
about 1% of all cells (Figure 1B).

© OECD 2018
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3} The Q2 region percentage mdicates the propertion of FITC comjugated anh-
BrdU-Antibody positive live lymphocyte in 10,000 LNCs_

Figure 1. Flow cytometry configuration for the calculation of %4 of BrdU-positive cells (%4 of (2)

A Bz

Q2 Qz

-~
=
a a
o % T £ e
o o oy " e [.C1 Lo o Bl a0 e LL1) B0
= Ca D=
- Qz a2
- |
L o % %
u n

=

T T 2 T
B3 L= 10 o L A 500 L ]

FL3 (7-AAD)

Nota: A, blank sample; B, non-reatment sample; C, vehicle conmol-treamment sample; D, test chemical or
positive conmol-oeamment sample

Count of % BrdU_positive cells

3. Perform flow cytometric operation for the vehicle control-treatment samples
(Figure 1C), the test chemical-treatment samples and the positive control-treatment
samples (Figure 1D}. Obtain the gated percentage data (Q2 region %) from ‘Quadrant
Statistics” for each sample.

Calcnlation of the 8T and the EC2.7

4. The number of BrdU-positive LNCs in the INs of the vehicle control-treatment
group is cbtained by multiplying the number of LNCs in the LNs by the ratic of cells
expressing BrdU m 10,000 LNCs (obtamed by flow cytometry). The number of BrdU-
positive LNCs in the LNs of the test chemical-treatment group is obtained by the method
described above. Individual SIs are caleulated by dividing the nmmber of BrdU-positive
LNCs/mouse in the test chemical-treatment group by the mean number of BrdU-positive
LNCs in the vehicle control-treatment group. The mean 51 of each test chemical group is
calculated based on individnal SIs.

Stimulation Number of BrdU-pesitive LNCs/mouse exposed to a test chemical
Index (S

Mean number of BrdU-positive INCs in the vehicle control group
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5. For the positive results, the EC2.7 value, Le. an estimated concentration showing
2.7 of 5L, could ke calculated by linear regressicn method using the following equation.

Y (SI) = aX(concenfration) +b — EC2.7=(27-b)a
® Parameters a (slope) and b (y-intercept) can be denved usng linear least squares
method.
Other estimation methods (e.g linear interpelation or extrapolation formulas) could be
utilized to calculate EC2.7 value (32).

© QECD 2018
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