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From New Scientist,
22 may, 1999, pp.26-31

X2 BYRBRHGBECETIZZRAZOEFART

BEARE* BATVWARAREOTS
BE*E 80.8 %
EBRBYOLRE £ . T 65.4 %
ERBPOEE . EBHE 84.6 %
BYERICHIB3IRODER 69.2 %
BN DR O 69.2 %
ZEROEREE 731 %
RERDA X 80.8%
B ERAEE 57.7 %
ZFDfb 42.3%

XEBREEFDEHPOSHADIENFBELVERDNZEHD,
FRE19F2-3RC7 7~ MBEU/-BROEE (AEH29. BIEHRE24)

#3 FoOEIRBMRBRABEIZETONINBESE

Plenary lecture
Judy MacArthur Clark, IACLAM, USA

Alternative research and practice supported by international

veterinary professionals such as IACLAM

Julia Fentem, Unilever, UK
Paul Flecknell, Newcastle Univ., UK
Makoto Hayashi, NIHS, Japan
Special Lecture
Alan Goldberg, Johns Hopkins Univ., USA
Baroness Perry of Southwark, House of Lord, UK

Exploring new approaches to assess safety without animal testlng
Assessment and alleviation of pain and distress of laboratory animals
3Rs in Mutation Research--from in vivo to in silico evaluation

The Science of Alternatives - The last 25 years and tomorrow
A British Example of Balanced Inquiry into the Ethics of Animal

Experiment

Next President Special Lecture
Herman Koéter, EFSA, ltaly

Globalization of animal welfare concepts integrated in the scientific

agenda of international agencies for regulatory risk assessment

Animal Welfare Memorial Lecture
Michael Balls, FRAME, UK

Professor William Russell (1925-2006): Doyen of the Three Rs
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(1 3 3RDFAPEVYRBRAEE (KEER) PERBOAIRS %
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Bbhael 356N SHOKENLEEL S,

Lb KELPEVEWHICHATIBHESS VS
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Congress Trust : ACT) DERT 1) BH - HR - KROL:
HDEMPERICH T H3RDERBEHBBL ABEICOVTO
BRI EENRT 2.2) B OERPEYPEREBNDHERE
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LHE MITN—TOBRAOBLRUENITFETH S,

2009E ICIF EUMLERIEQETAREIC L V) (bR DR S M
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AROAMREIIEETH 30 280 Ry LidBRH»
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Abstract : There were several international and national institutes for the promo-
tion of 3Rs. Those were ECVAM, ICCVAM, NCA, ZEBET, JaCVAM and etc.
FRAME, 3R Research Foundation, and NC3Rs are agencies that support research
on alternatives. This article introduced those institutes and agencies outside Japan
and explained situation of regulatory acceptance of alternatives by OECD, EU, and
US. Scientific association for the promotion of 3Rs were also established in
Europe, Japan, and Korea. 6® World Congress on Alternatives and Animal Use
gathered more than 1000 attendents from every continents. 3Rs is now globally
accepted to harmonize the need of life science and ethical requirement to respect
life.

3Rs declaration was agreed by EU governments and industries in 2005. They
promised to establish partnership among them to promote 3Rs. REACH project
was accepted in 2006 to improve the protection of human health and the environ-
ment while maintaining competitiveness. About 30,000 chemicals, produced more
than 1 ton/year, are to be registered with some kinds of safety data. This implies
conduct of a lot of animal experiments. Therefore, the use of alternative methods
are recommended where appropriate methods are availble.

Key words : alternatives, ECVAM, ICCVAM, 3Rs declaration, REACH

1954 £ 121X Russel & Burch iZ & 1) B E B E
B (RBE) IOV TORsDEAIARE S NI,

1. FUBHIC

B e Vb EGHERRIHKIIRTAND
n, TOXFEFEHE, BROLZVEELEITS20
ik, ALELZEYWEREILD, RUEHTITH
B ERIIB WV CIBEY R FH S 1y, BE
HEHLHWIIE 2 5ERBERNRICTILEDND
5o

MATIEIZODL) 2RBHEIE Y,

“Current situation of alternatives to animal experiments
outside Japan.”

Yasuo Ohno (National Institute of
Health Sciences, EV.E#EMAESEAN%
Fi—158-8501 B EHR I 1A K E B 1-18-1)

19764 (9137 A RBRFR AT, BITE, EILEE
R ERMEEFENBITE, HEREBFRET
#E, Ao EBRERERF#E, HAB
HRLTRE, AREYHEERESE, £%
| B+,

20

F7z, 4 F)ATREFESHIIBITHERDN
foObDIZEBERZ 50D EE (FRAME) #
1969412, kETIX1981FEI2V a Y AKTF
AR EL Y 7 —DHR S WBEORE
REEATT AN T & 72, FCHEEINIEWE
BB ELREMICEML, TREZIDIZIDONVT
BRH)ANRTVIAH VI EZOTF, EURAE
EREoRaL L, RBEIZ2VWTHOTF— 53—
ARBRE - HETLRD, T, TH, EE, £
W) - BESFOREE, HEE, BILUBYWEE
BEN SNV - T OWNEERET LI L EFHBE
1991 L fRBENY F—2a vty y—
(European Center for the Validation of
Alternative Methods : ECVAM) %83 L7z, K
EEURBEORRE, NV T-Yar, A
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1-NICEATM (NTP Interagency Center for the
Evaluation of Alternative Toxicological
Methods) DT IZNIEHS (National Institute of
Environmental Health Sciences) D#B & L T
ICCVAM (Interagency Coordinating Committee
on the Validation of Alternative Methods) %*
1993412 3% 18 L 720 ICCVAM IZ 15 DT B
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gt a N nN) 7= 3 57— ¥ D Peer
Review (- & AU ELERfi 21T » TV 5,
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O T = a yETHBZITANICE T S
OECD O &R BME S 1L, TN DEMEITREN
AR ,-—u)gﬁ oW THE, IR LAY, B
BEs e, REERZRIRITEAXA Y POBBO
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FENLLOMEZET 57— 9 051550, BRE
75")11 T 25) b, BER, HEIIRHELLO
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ERO AN B 00T LIToTWwE, 77,
ECVAM & ICCVAM i3 8l 52 0 #H H K 38 %> 3£ 7]
NN T~ a v DERLEDH I EfT-o TV A,
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2-1. OECDDkR
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BRI ~DOERENF KD LN, 2002F L1
OECD L &M RER L E MR K B fatt F A
F THEZE S 1172 International Council on Animal
Protection in OECD Programmes (ICAPQ) #
REFZMT H LI o7, RIAKBSILICH
Mgtz ZEE L-RBETAI P74 2K 1R
L7z R RAEHAEBE (OECDA A F7 1~
429 : Local Lymph Node Assay (LLNA)) #f
1998 F (AN, ThHIRELEY PEHW
6 Max1mlzat10n(-£ IEEILEDLLELOTIEI W
S, BioOFBRSCEWICS 2 AERSL LV
‘E’C“ZP)Z)O 20004 I BN EBRICET 5 ANERY
LY FRAMIETEHAFT4 09 &8
L7ce F7:, HERSHERERIZ BV TITHEH
WA R LDSOfER KD v e L, TEROZEKD
g % B\ TLD50fE % 5k & % 3ERE (401) %
BELE L, 10[Li2E OB TLD50 % #HEE 3 % Bk
H# (420 . Fixed Dose Method, 423 : Acute
Toxic Class Method, 425 . Up-and-Down
Procedure) #3#HH L7 (2001), F 7, 20024
IR AENRRE LTRBOEEE 2 IET
577(22 (TER#:) REEEZMBLHAVTERL -
FEEB=ZRKTETVEHDRAEBEE (430
Transcutaneous Electrical Resistance Test,
431 : Human Skin Model Test)) 7%, 200442
FREFRINERBED 0D b RT Y ORERM T H
- WERE ([5]428 : Skin Absorption : in  wvitro
Method) REHMRET A FF 1> (432 1 In
Vitro 3T3 NRU phototoxicity test) AR & h
2o SIS DREREEIZ DOV TIIBNIIREL L2,
REOBE & LT, 20064EICIXFEHE AN
72D In vitrofi ) 7 —iEREE (435 1 In Vitro
Membrane Barrier Test Method for Skin
Corrosion) M ENri, T/, A4 FT 4
FE LT, 20065EREIn vitro/MERER (Draft
Proposal for 487 . In Vitro Micronucleus
Test), if UF1Z, hER-Hela-9903 Cell Line % Fi\»
7zStably Transfected Transcriptional Activation
(TA) AssayH T 2 b 177 > £ 1 o #f i 5B
ELTIER Sz b in vitro DHRRIEE
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£.1 REBEOTBASZIT AIURIR (http://ecvamjrc.it/index.htm (2 —FH:E00)

OPPTS 1998)

Pharmacopoeia2003)

(EDQM/European Pharmacopoeia, 2003)

1) EpiSkin™ skin corrosivity test (67/548/EEC 2000, OECD 2002)

2) 3T3 NRU phototoxicity test (67/548/EEC 2000, OECD 2002)

3) EpiDerm™ skin corrosivity test (67/548/EEC 2000, OECD 2002)

4) Rat TER skin corrosivity test (67/548/EEC 2000, OECD 2002)

5) In vitro tests for percutaneous absorption (OECD 2002)

6) Deletion of the acute oral toxicity test, Lethal Dose (LD50) (67/548/EEC 2001, OECD 2001)

7) Local Lymph Node Assay for skin sensitisation (LLNA) (OECD 1998, updated 2002, U.S. EPA

8) ELISA test for batch potency testing of erysipelas vaccines (EDQM/European Pharmacopoeia 2004)
9) ELISA test for batch potency testing of tetanus vaccines for human use (EDQM/European

10) Toxin Binding Inhibition (ToBI) test for batch potency testing of tetanus vaccines for human use

11) In Vitro Membrane Barrier Test Method for Skin Corrosion (OECD 2006)

BT FNENOBETERRBENLELRLL,

EDQM : European Directorate of the Quality of Medicines & HealthCare

2-2. EUICHITARR
2-2-1, EUICH T 21EtEROR 2T & K
EDOSR T ANKRR

EU T3 1993 £ D b f DL & MEFMIC BT 5
A IZBWT, B R ARED ST E ORI
DETIEH AHAY, 19984 £ TITITEREW = H
WL % ] L 7o bt R B & O R
DEFEEHEILT AL RO, LHL, {EE
DS - N TF—Ta VPTG Throlzl &
5, ZOMAIT%*2000F 6 308 F CHEHL /-,
ZDtk, 2002E 6 AXTICTHEEH SN, £
ODEBERICHETIFAERETCOEE/RLHS
Z2, {tREB L UZ0REBOL&EFMICET S
LM RIES 58 7 R EDPEUBF B L B E& TR

Do, 200343 AI1LHMFITTAR I Nz,

DM IZOECVAM % OECD TRAZ & 245
EAHDHDDITT TR, @20094 F T
WCEMERAVATRTORENREBR» LEIEE
Ik, BLXUBWEERLIT - -{bmOBTEIL,
T/, BERACReFM AT o bR D
EUBA~OE@A 2251k, 72721, QFEpahER
EpoETESR AR, RERSHEERBRREOEY
B2 ER 2B T 2 RBRICDOWTIZ20134 X T
MTFT5, LI bDTH5,
ELWEDRIL L2 & 217, ECVAMIZE
HHREADTOINEBCEE L2, 1) &£5F

2

W (EERSEE, RIERSHEE, wmEst, i
EY, BHM%, FH, REHSE, nEsH),
2) BEEtE CoE%, EEBEME, BB,
ARALEME), 3) BEEME (FERERRAEME, WROAE(E
%), 4) BVAM, 5) £HEHHE, 6) bFY
IFXFTATRA, T) BEEN, 8) BEMLE
Hr—Y A, 9) EEMEEHEEMERE, 10) £
FEME (BRHAUEWERE), 11) BKEEE (i
vitro EHHRERL N F— 3 Y IIBIT5GLP,
Good Cell Culture Practice (GCCP) O # { F
4y, V¥ IR,

IhbDH b, HEERER, EEEaEE,
R RAEERER, B L URBERIGEERICDOW T
OECDLVXNUVHBLWVIIEULRVTOHTA FF A
YHILVIEEDOENFETS (E1). T/,
ECVAM DO EMZE 4 T3 5 ESAC (ECVAM
Scientific Advisory Committee) 319971213
3T3 NRU EMRER, 19984 123G &HR
Bl LTk FEEZRILETNVTH 5 EPISKIN™
ETEREER, 2000 I CIEEEREEO-0OD
LLNAKER, EpiDerm™ f7 &% &8, COR-
ROSITEX™ 57 Ji§ & £t sk B % e o2 & L7 (U

BREE LTARLE (F2), EEBEARKIC?

VT 2002 I3 R FE S A BT O 720 DR
HEHIRE, SIREERE, 4 7o~ ARE
AREHIINY TS a s EELT
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ESAC L h#iE & iz, TOESACO#E#HR Y Z 1)
CEUIh o DREXBIrL/BONT—-5 %
(Lt N T EWRFMICAVS Z LIZEE L,

EUNILMRBLUFEERICETABREBLT
W BFEE LB TS 5 SCCNFP (Scientific
Committee for Cosmetic Products, and Non-
food Products intended for Consumers) (3%
#zEs (3T3 NRU PTH) BLUKREBEEMER
g (TER, EPISKIN™, EpiDerm™#k) % AH9I
validation N7 REEE L TR, T/, &
BUREE (E bHA VR TIEFEEHVSin
vitro Skin Absorptioni:) B & U8 BB
(LLNA{E) #3207 (2002) @, &8, 75~ A
RS RERE: L LT T A O — A VLG
FUaERE L v FHEGHESFME (NR) %
2 L7z (1999.12.30) 6

ECVAM (23R 7E B % 5 21 308 & B2 8 s
e, B L UHRABEREBRICOWTIE N 7= o

avH, HEVEEFDOEFPITHLE, £72, in
vitroflg REMRE, EHEHHMERE, SHEk
RER, REEURE, rF2 a5/ I RIO0
TECVAM E£{# D Workshop Z Bf L, #Ef» it
HTW5b, %8B, ECVAMX2004 4D “Report
for establishing the timetable for phasing out
animal testing for the purpose of the Cosmetic
Directive” 12BWT, BEBEHR, REREME,
NEM, LEZHEETZRE ORI, {bi
nfe S8 7 RYWIEDE I FIZITEEABIIHE L
FHELTNWE, ZD/-®, ECVAMIZE, %6 X
Framework Programme on Research and

" Development & LT, &at#EMRE, SHEELES

AR, BAEMRBRICET A To o b2
M L7z, F72, 20024F & ) NICEATM (The
NTP Center for the Evaluation of Alternative
Toxicological Methods) & 3t CaMKEOFEM:
REM T A DD in vitroMIfEEMRERD N T

&2 ESAC (ECVAM Scientific Advisory Committee) {2 & ) #EEEIINY) 7= a ¥
ENEEE LTHRE SN ERE (http://ecvam jre.it/index.htm)

Testing (17 November 2006)

Neutropenia in Humans (21 March 2006)

{06 December 2000)

—

1) Artificial skin models (EPISKIN®, EpiDerm®) for skin irritation testing (27 April 2007)

2) Reduced Local Lymph Node Assay (rLLNA) for skin sensitisation (27 April 2007)

3 7~ Statement on the conclusion of the ICCVAM retrospective study on Organotypic in vitro assays as
screening tests to identify potential ocular corrosives and severe eye irritants. (27 April 2007)

4) Micronucleus Test as an Alternative to the In Vitro Chromosome Abberation Assay for Genotoxicity

5) SkinEthic™ Human Skin Model for Skin Corrosivity Testing (17 November 2006) .

6) Five In Vitro Pyrogen Tests (21 March 2006)

7) Testing Strategy to Reduce the Use of Fish in Acute Aquatic Toxicity Testing (21 March 2006)

8) The Colony Forming Unit-Granulocyte/Macrophage (CFU-GM) Assay for Predicting Acute

91 ELISA test for batch potency testing of erysipelas vaccines (28 June 2002)

10} Embryonic stem cell test for embryotoxicity (01 May 2002)

11) Micromass embryotoxicity assay (01 May 2002)

12} Whole rat embryo embryotoxicity assay (01 May 2002)

13) CORROSITEX assay for skin corrosivity (06 December 2000)

14) ELISA test for batch potency testing of tetanus vaccines for human use (06 December 2000)

15} Toxin Binding Inhibition (ToBI) test for batch potency testing of tetanus vaccines for human use

161 Local Lymph Node Assay for skin sensitisation (LLNA) (21 March 1999)

170 3T3 Neutral Red Uptake (NRU) phototoxicity test (1997)

I8¢ In vitro production of monoclonal antibodies (14 May 1998)

197 EpiSkin™ skin corrosivity test (03 April 1998)

20! Rat Transcutaneous Electrical Resistance (TER) skin corrosivity test (03 April 1998)
21) EpiDerm™ skin corrosivity test (21 March 1998)
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— 3 YR ERL 7,
2-2-2. EUICH1T 3 ECVAM LIS O #2ERDE
BEEDEE

EUW & F 1 v @ ZEBET ( Centre for
Documentation and Evaluation of Alternatives
to Animal Experiments, 1989:%3) %4+ F . ¥
O NCA (Netherlands Centre for Alternatives to
Animal Use) O X9 %E L <)V ORZRETFEH
MAadH b, £/, 41F1) AI2BIT5FRAME
(Fund for the Replacement of Animals in
Medical Experiments @ 1969 fF3%1) A A A2
B1F7 53R Research Foundation (19878%3L) @
& REBEMRETRZEO -0 0 BRE OB AL
PHOFEL, REBERICET 2 BHRONESCHE,
NY)F—vay, H5VIEFNSDXBIEH 2T
2T E. BIETIE2004%F 1214 FY RAIZBWT
ENipRER, BAFEICBIT A 3Rs DA, BAR, FEb
% BAYIZNC3Rs (National Centre for the
Replacement, Refinement and Reduction of
Animals in Research) ? "V & W7, HDOE
WV 3RsHFEICEE XML, SReZIL DAL -DD
LIF—RIURIYLEFREGEL, 72, 3RsD
BHRY —ARHA FI4 2@ LTS, Ih
WX EE P B A 2 MRC (Medical Research
BBSRC ( Biotechnology and
Biological Sciences Research Council), ABPI
(The Association of the British Pharmaceutical
Industry) B X 'The Welcome Trust & ) BE& S
RBtsh T3,

REEICHET 2H%45E LT, ESTIV
(European Society of Toxicology in Vitro) 7%%
D, in vitroBYMFIRET LI L HBIEE
L, [Toxicology in Vitro] #EH L Tw5b, F
72, MEGAT (Middle European Society for
Alternative Methods to Animal Testing) b, 1
BREOER LN F— 3, 3RsDHE TORF
DA, AT 4 TOFEHRIRME &2 BRYIE
BILTw5h,

2-2-3. {LHERERDBE

COLIPA (FxM bR TEEASR) L8R ER
REBFEORB LRI ANICET - —-F 1 %=}
ZHMIZ, 19924 IZSCAAT (Steering

Council) ,

24

Committee on Alternatives to Animal testing)

YEEROFEEE L THRIE L7, BAE, HRAREHE,

AR - FERIRIBE, HEEB L URR - B

P T HARBEBRFIDOLHD 4 DD Task

Force (TF) &Y, ZNZFILFEBIGIZIGE) AN

HHILTWVAE MR,

D) LEAEY - BERIBETFIC B W TR,
HAMSECL VAR SN P EERR M T
& A THP-1 g % Fiv 7z in  vitro B2 i RRAE 14 3 Ba
h-CLAT (human Cell Line Activation Test) @)
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SNippon Menard Cosmetic Co., Ltd., Aichi, Japan; ’Pola Chemical Industries, Inc., Kanagawa, Japan;
8National Institute of Health Sciences, Tokyo, Japan

Abstract

The human Cell Line Activation Test (h-CLAT) is an in vitro skin sensitization test based on the enhance-
ment by sensitizers of CD86 and/or CD54 expression on THP-1 cells. The aim of this study is to confirm
the transferability and reproducibility of the h-CLAT protocol. Seven Japanese laboratories participated in
this h-CLAT ring study. First, two well-known sensitizers (dinitrochlorobenzene (DNCB) and nickel sul-
fate (Ni)) and one non-sensitizer (sodium lauryl sulfate (SLS)) were evaluated at each laboratory with the
same protocol at the same application dose. All laboratories correctly evaluated the skin sensitization po-
tential of these three chemicals. Next, four sensitizers and one non-sensitizer were tested as a second trial.
There were two false-negatives (ethylene diamine and eugenol) in some laboratories. Finally, chemicals
tested in the second trial were re-evaluated with doses individually determined by each laboratory as a
third trial. The results were almost the same as the results obtained when all the laboratories tested the
same application doses. These results suggest that for more precise evaluation of difficult samples (e. g.,
unstable or water-insoluble chemicals), modifications of the protocol and prediction model are needed.
However, the protocol was easily transferred to all laboratories and there were only a few false-negatives
among 56 tests (8 chemicals at 7 laboratories).

Key words: Skin sensitization, alternatives, THP-1, reproducibility, h-CLAT

Introduction chemicals on the surface phenotype of dendritic
Because of increasing social concern about animal cells are dependent on the source of peripheral
welfare and the use of animals in testing, many blood used to obtain the cells; in other words, the

alternative, non-animal tests have been proposed. effect varied from donor to donor (Aiba et al.,
There is particular interest in developing alterna- 1997; Rougier et al., 2000). Furthermore, it is not
tive methods for skin sensitization testing (De easy to obtain sufficient fresh peripheral blood. In
Silva et al., 1996). Measuring phenotypic changes, order to overcome these problems, we tested hu-
such as CD86 or CD54 expression on dendritic man leukemia cell lines, such as THP-1, as surro-
cells, induced by sensitizers is an important ap- gates for dendritic” cells. We have reported that
proach for developing alternative methods of THP-1 cells, which show enhanced CD86 and/or
evaluating skin sensitization potential (Aiba et al., CD54 expression when treated with sensitizers,

1997; Hopper et al., 1995). However, the effects of can be used in an in vitro skin sensitization test

27
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(Ashikaga et al., 2002; Yoshida et al., 2003), and
we named this test the human cell line activation
test (h-CLAT). In our previous study, we optimized
the test conditions (Ashikaga et al., 2006) and con-
firmed good predictive performance using nine
chemicals (Sakaguchi et al., 2006). When the crite-
ria for positive response of CD86 and CD54 in
h-CLAT were set at 150% and 200% respectively,
the correspondence between in vivo and in vitro
was more than 90% (Ashikaga et al., 2007).
h-CLAT could predict the sensitization potential of
preservatives, which are well-known sensitizers
(Sakaguchi et al., 2007). These results suggested
that h-CLAT could be a useful in vitro test system
for predicting sensitizing properties of chemicals.
Before submission of h-CLAT to a public center
for validation of alternative methods, we required
further data, especially on inter-laboratory repro-
ducibility among multiple laboratories. Therefore,
this inter-laboratory study was set up to confirm
the transferability and reproducibility of the
h-CLAT protocol. Seven Japanese laboratories par-
ticipated in this study, with the support of the Min-
istry of Health, Labor and Welfare.

Materials and Methods

Study management and SOP

An initial test protocol was developed based on our
previous study (Ashikaga et al., 2006). In the light
of subsequent experiments, a refined and detailed
standard operating procedure (SOP) was defined
for conducting further study.

Cells and culture

THP-1 cells (ATCC No. TIB-202) were purchased
from American Type Culture Collection (ATCC,
Manassas, VA, USA). Cells were cultured in RPMI

1640 medium (Invitrogen Corp., Carlsbad, CA
USA) with 10% FBS (v/v) (MP Biomedicals,
Morgan Irvine, CA, USA, Cat. No. 29165, Lot. No.
2688H), 0.05 mM 2-mercaptoethanol and 1% An-
tibiotic-Antimycotic (Invitrogen Corp., Carlsbad,
CA USA).

h-CLAT procedure

THP-1 cells were seeded at between 0.1x10° and
0.2x10° cells/mL, and pre-cultured for 48 h or 72 h.
After the incubation, THP-1 cells were plated at 1
x 10® cells/ml in a 24-well plate and treated for 24
h with test chemical. The final concentration of
DMSO, when this was used as a solvent, in culture
media was less than 0.2%. Chemical-treated cells
were washed twice with PBS(-) containing 0.1%
BSA. Then, the cells were treated with 0.01%
globulins, Cohn fraction II, T (Sigma-Aldrich) for
FcR blocking, for 10 min at 4°C. Cell staining was
done at 4° C for 30 min. Anti-human CD86 anti-
body was obtained from BD-PharMingen (Clone:
Fun-1, San Diego, CA, USA). Anti-human CD54
antibody was obtained from DAKO (Clone: 6.5B5,
Glostrup, Denmark). FITC labeled-mouse IgGl
was purchased from DAKO (Clone; DAK-GO1,
Glostrup, Denmark) and used as an isotype control.
Cells were washed once with PBS(-) containing
0.1% BSA, and expression of cell surface antigens
was analyzed by flow cytometry. Dead cells were
gated out by staining with propidium iodide (PI,
0.625 ug/ml). In total, 10,000 living cells were
analyzed. When the cell viability was less than
50%, Relative Fluorescence Intensity (RFI) was
not calculated because of diffuse labeling of cyto-
plasmic structures due to cell membrane destruc-
tion (Becker et al., 1992). RFI was used as an in-

Table 1 Test chemicals and common dose setting (ND= No data).
LLNA Potency cate-{ Common vehicle for
Test chemicals EC3(%) gory CV75 h-CLAT
by LLNA (ng/mL)
p-Benzoquinone (BQ) 0.0099 Extreme 35 DMSO
1-Chloro-2,4-dinitrobenzene (DNCB) 0.05 Extreme 6.0 DMSO
Glutaraldehyde (GA) 0.1 Strong 8.0 ~ Saline
Ethylene diamine (ED) 22 Moderate 250 Saline
Nickel sulfate (Ni) 4.8 Moderate 150 Saline
Eugenol (EU) 13 Weak 150 DMSO
Lactic acid (LA) Not calculated|Non-sensitizer 2800 Saline
Sodium lauryl sulfate (SLS) N.D. False potitive 60 Saline
28

—539—



Ashikaga T et al, Assessment of the human Cell Line Activation Test (h-CLAT), AATEX 13(1), 27-35, 2008

dicator of CD86 and CD54 expression and was
calculated as follows:

(MFI of chemical-treated cells —
MFI of chemical-treated Isotype
control cells)

RFI (%) = X 100

(MFI of vehicle control cells—
MFTI of vehicle Isotype -
control cells)

MFI = (Geometric) Mean fluorescence intensity

Test chemicals and application doses

Eight test chemicals are shown in Table 1. All
chemicals have been evaluated and classified with
the LLNA (Gerberick et al., 2005). Six sensitizers
were evaluated: two extreme, one strong, two
moderate, and one weak allergens, as classified by
LLNA. Two non-sensitizers were also evaluated:
one non-classified allergenic chemical and the
other false positive by LLNA. All chemicals were
purchased from Sigma-Aldrich. In first and second
trials, application doses were determined from the
results of cytotoxicity tests conducted at two labo-
ratories. Cytotoxicity was evaluated by flow cy-
tometry with propidium iodide (PI) (PI assay).
From the PI assay data, eight doses based on the
dose estimated to give 75% cell viability (CV75)
were used [1.2 x CV75, 1 x CV75, 1/1.2xCV75 (or
0.8333xCV75), 1/1.2°xCV75 (or 0.6944xCV75),
1/1.2°xCV75 (or 0.5787xCV75), 1/1.2*xCV75 (or
0.4822xCV75), 1/1.2°xCV75 (or 0.4019xCV75)
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Fig. 1 Improvement of reproducibility (example 1)

and 1/1.2%x CV75 (or 0.3349xCV75)]. The appro-
priateness of this dose setting was confirmed by
the evaluation of more than 60 chemicals (Ashi-
kaga et al., 2007). All CV75 doses of test chemi-
cals used in this study are shown in Table 1. The
vehicle was saline or DMSO (SIGMA-ALDRICH,

. Cat. No. 154938, purity =99.9%). In the third

RFI (%)

trial, each laboratory individually conducted cyto-
toxicity testing for determination of the application
doses.

Data analysis
Tests were performed three times with each

chemical. The values of cell viability and CD86/54
expression were calculated as the mean of the three
tests. The average of three experiments at any dose
should exceed the positive criterion (“CD86 =
150 or CD54 = 200™) in order for the test
chemical to be considered as ‘positive’.

Cell culture conditions

THP-1 cells cultured in Lab “F” showed unac-
ceptably low viability (less than 50%) when treated
with 5 pg/mL DNCB (CV75/1.2), which was used
as a positive control in every experiment. For that
reason, the dose-response of DNCB in Lab "F"
was different from the results in other laboratories
(Fig. 1-a). However, when freshly cultured THP-1
cells were introduced in Lab "F", the results were

very similar to those in the other laboratories (Fig.
1-b). Both the firstly tested cell and the freshly

cultured cell originated from a same lot of THP-1.
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At laboratory "F", the cell viability at 5 pg/mE DNCB (CV75/1.2) was improved when DNCB was
re-evaluated with freshly cultured THP-1 cells. a=First experiment; b=Second experiment. A= Viability; @=
CD86; M= CD54. Small dotted line: criterion for CD86 positivity; dashed line: criterion for CD200 positivity.
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The viability of the freshly cultured cell treated
with Smg/mL of DNCB (CV75/1.2) was about
70%. On the other hand, that of the firstly tested
cell was less than 40%, and the value meant condi-
tion of the cell was not good. Condition of the
firstly tested cell could have decreased due to
wrong operation such as over-growth during cell
culture. Moreover, in Lab “D” the dose-response of
Ni was initially different from those in the other
laboratories (Fig. 2-a). Cell viability of control
cells at this time was less than 90%, which was
unusual. When Lab “D” re-evaluated Ni with
freshly cultured THP-1 cells, the viability of con-
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Fig. 2 Improvement of reproducibility (example 2)

trol cells was over 90% and both CD86 and CD54
were enhanced by treatment of the test cells with
Ni (Fig. 2-b). These results suggested that tight
control of cell culture conditions is important for
good reproducibility in the test.
Inter-laboratory reproducibility with three
well-known chemicals

As a first trial, seven laboratories tested two
well-known sensitizers (DNCB and Ni) and one
non-sensitizer (SLS), after the introduction of
tighter control of cell cuiture conditions. Fig. 3

shows the inter-laboratory reproducibility for
b
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At laboratory "D", the cell viability of control cells was improved when freshly cultured THP-1 cells were used, and the
dose-response curve of Ni was similar to those in the other laboratories. a=First experiment; b=Second experiment. A=
Viability; @= CD86; M= CD54. Small dotted line: criterion for CD86 positivity; dashed line: criterion for CD200

positivity.
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Fig. 3

Inter-laboratory reproducibility of prediction for DNCB

A= Viability; @= CD86; M= CD54. Small dotted line: criterion for CD86 positivity; dashed line: criterion

for CD200 positivity.
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DNCB. 'In all laboratories, DNCB clearly en-
hanced both CD86 and CD54 at several doses and
the dose-response relationships were basically
similar. Both CD86 gnd CD54 were augmented
dose-dependently at lower doses and their expres-
sion was suppressed due to cytotoxicity at higher
doses. Ni also enhanced both CD86 and CD54 of
THP-1 cells in all laboratories (Fig. 4). In particu-
lar, CD54 expression was remarkably induced by
the Ni treatment in a dose-dependent manner. On
the other hand, SLS, a non-sensitizer, did not affect

CD86 or CD54 expression at any dose, including
higher “subtoxic doses”, in all laboratories (Fig. 5).
All seven laboratories correctly evaluated the sen-
sitizing potential of these three chemicals. The re-
producibility of dose-response relationships among
laboratories was excellent.

Inter-laboratory reproducibility of five addi-
tional chemicals

Next, four sensitizers, covering diverse sensitizing
potentials, and one non-sensitizer were tested as a
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Fig. 4 Inter-laboratory reproducibility of prediction for Ni
A= Viability; @= CD86; W= CD54. Small dotted line= criterion for CD86 positivity; dashed line: criterion

for CD200 positivity.
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Fig. 5 Inter laboratory reproducibility of SLS
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second trial. In the second ftrial, all five chemicals
were tested based on common CV75 values. The
results for the five chemicals in seven laboratories
are summarized in Table 2. Thirty-three out of 35
tests corresponded with LLNA. There were two
false-negatives (ethylene diamine and eugenol),
but no false-positives. The overall accuracy of the
1st and 2nd trials was about 96%. In summary, the
reproducibility of h-CLAT was basically good.
Either CD86 or CD54 was slightly enhanced in the
two false-negative cases (data not shown), but the

Table 2 Summary of the first and second trials

increases did not meet the criteria for positivity.

Inter-laboratory reproducibility, including dose
finding

In order to further assure of the performance of the
assay, chemicals tested in the second trial were
evaluated again in a third trial. In this trial, each
laboratory individually performed cytotoxicity as-
say, and determined the application doses based on
their own results. Table 3 shows CV75 values (es-
timated dose affording 75% cell viability) at each

The results of evaluation of eight chemicals in the seven laboratories are summarized.
Results; += positive; -= negative. Battery (CD86/CD54). *; Laboratory “D” judged BQ posi-
tive as a result of eight experiments. Shaded cell= LLAN and h-CLAT predictions differ.

Laboratory

Test chemical A B C

D

p-Benzoquinone (BQ) | + (+/+) | + (+/4)| + (+/+)

+ (+*/-)

+ () |+ FHH) |+ (+F)

Glutaraldehyde (GA) | + (+/+) | + (+/+)| + (+/+)

+ (+/-)

+ (+£) +(-/+)

+ (+/4)

Ethylene diamine (ED)| + (+/-) | + (+/-)

+ ()

+ ()| + ()| +(+)

Fugenol (EU) + (+/+)| + /) |+ (H)

+ (+/-)

+ (/)| + (+/4)

Lactic acid (LA) ) -CRY - ER)

- (£

() | -GH)

Table 3 Values of CV75 at each laboratory in the third trial
Grand mean= mean value of all seven laboratories; SD= standard deviation; CV= coefficient of variation.

Common CV75 CV75s (pghrl) in the third trial
Testchemdcal | inthe secand Grand
triat A B C D E F G D cv
rean
DNCB 6.0 43 42 50 4.6 36 4.6 64 47 09 | 019
pBO 35 26 55 32 7.3 5.4 238 37 43 1.7 1 040
GA 30 9.7 12 12 20 75 8.2 92 11 43 1 038
ED 250 267 256 774 778 | 248 | 370 7 281 41 0.14
EU 150 153 161 155 | 202 177 190 120 165 pii 0.17
LA 2800 2730 | 2754 | 3045 | 3055 | 2997 | 3300 | 2920 | 2972 | 105 | 0.07
Table 4 Summary of the third trial
The results of re-evaluation of five chemicals in the seven laboratories are summarized.
Results; += positive; -= negative. Battery (CD86/CD54). Hatched cell= LLAN and h-CLAT
predictions differ.
Laboratory
Test chemical A B C D E F G
BQ + (HE) F D]+ FHR)| + G | +EF) [+ )]+ )
GA + () + OB+ G+ G+ EAD) ] )
\ N
ED 0] EIRIN NN + (+) | + () | + )
EU ) N + () |+ A [+ R [+ G|+ )
LA | cen | en e eh ] -] e
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