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Current Status of Safety Evaluation and Alternative to Animal Tesiings in Japan
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Japanese Center for the Validation of Alternative Methods (JaCVAM), National Institute of
Health Sciences (NIHS), Japan, 1-18-1 Kamiyouga, Setagaya-ku, Tokyo 158-8501, Japan
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In November 2003, the Japanese Center for the Validation of Alternative Methods (JaCVAM) was established as a
part of the Division of Pharmacology at the National Center for Biological Safety and Research affiliated with Japan's
National Institute of Health Sciences (NIHS). JaCVAM facilitates the validation, peer-review, and international har-
monization of alternative to animals testing. Key objectives of JaCVAM are: 1) facilitate 3R's*, prioritizing Reduction
and Replacement, and 2) to ensure new test methods are validated, peer reviewed, officially accepted by the regulatory
agencies, and made internationally compatible. In this paper, JaCVAM’s current activities and future directions are
shown in the validation and peer review of alternatives to testing for skin irritation, eye irritation, phototoxicity, skin
sensitization, acute toxicity, genotoxicity and endocrine disruptor screening.

* 3R’s for animal testing (Reduction, Refinement, Replacement)

validation, peer review; alternative
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Table 1. OECD Guidelines for Alternative Methods

No| BBE |

429 | Skin Sensitization: Local
Lymph Node Assay I

# | B

Updated Guideline,
adopted 24th April 2002

1
Original Guideline,

430 | In Vitro Skin Corrosion:
Transcutaneous Electrical | adopted 13th April 2004
Resistance Test (TER) I
431 | In Vitro Skin Corrosion: ! Original Guideline,
Human Skin Model Test | adopted 13th April 2004
N ) o 432 | In Vitro 3T3 NRU Photo- | Original Guideline,
Fig. 1. Stages in the Development of New Toxicological Test- toxicity Test adopted 13th April 2004
ing Methods -
435 | In Vitro membrane Barri- | Original Guideline,
er Test Method for Skin | adopted 19th July 2004
Corrosion
——
EEH@ma
ﬂﬁ@ $m JaCVAM
\ﬂ%f
i
V=X TIN—T
(Ad hoc) . LT, =
R HOEM  EMRICEFB=FNE
(Ad hoc) -
BEER, /T —as,
Fig. 2. Framework for Peer Review and Regulatory Acceptance of Alternative Methods
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Table 2. Current Validation and Peer Review Correlated by JaCVAM
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Introduction: The murine local lymph node assay (LLNA) is a well-established alternative to the guinea
pig maximization test (GPMT) or Buehler test (BT) for the assessment of the skin sensitizing ability of drugs
and chemicals. Daicel Chemical Industries Ltd, has developed a modified LLNA based on the adenosine
triphosphate (ATP) content (LLNA-DA). We conducted 2 interlaboratory validation studies to evaluate the
reliability and relevance of LLNA-DA. Methods: The experiment involved 17 laboratories, wherein 14 chemicals
were examined under blinded conditions. In the first study, 3 chemicals were examined in 10 laborartaries and the

ining 9 were examined in 3 laboratories. In the second study, 1 chemical was examined in 7 laboratories and
the remaining 4 chemicals were examined in 4 laboratories, The data were expressed as the ATP content for each
chemical-treated group, and the stimulation index (S1) for each chemical-treated group was determined as the
increase in the ATP content relative to the concurrent vehicle control group. An 51 of 3 was set as the cut-off value for
exhibiting skin sensitization activity. Results: The results of the first study obtained in the experiments conducted
for the 3 chemicals that were examined in all the 10 laboratories and for 5 of the remaining 9 chemicals were
sufficiently consistent with small variations in their Sl values. The sensitivity, specificity, and accuracy of LLNA-DA
against those of GPMT/BT were 7/8 (87.5%), 3/3 (100%), and 10/11 (90.9%), respectively. In the second study, all the 5
chemicals studied demonstrated acceptably small interlaboratory variations. Discussion: In the first study, a large
variation was observed for 2 chemicals; in the second study, this variation was small. [t was attributed to the
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application of dimethylsulfoxide as the solvent for the metallic salts. In conclusion, these 2 studies provide good
evidence for the reliability of the LLNA-DA.

© 2008 Elsevier Inc. All rights reserved.

1. Introduction

Skin sensitization (allergic contact dermatitis (ACD)) is an
immunologically mediated cutaneous reaction to a drug or chemical.
It is known that detecting and evaluating the immune-based adverse
effects that are collectively referred to as hypersensitivity reactions is
a very difficult task, particularly during the drug approval process,
because of the lack of adequate non-clinical models and the low
incidence rate of reactions (Hastings, 2001). However, there are
several adequate and predictive methods for modeling ACD. For
several decades, tests involving guinea pigs, such as the guinea pig
maximization test (GPMT) or the Buehler test (BT), have been used for
assessing the skin sensitization potential of chemicals (OECD, 1992).

The local lymph node assay (LLNA) employs a mouse model for
assessing the relative sensitization potential; it is a well-established
alternative method for determining whether a chemical causes ACD.
Although GPMT and BT can be viewed as phenomenological methods in
which the clinical signs are modeled, LLNA was developed on the basisof a
mechanistic understanding of immune-based contact dermatitis (Hast-
ings, 2001). In addition, this method also offers important animal welfare
benefits, The use of LLNA has been successfully validated by several
studies (Basketter et al,, 2002; Basketter, Gerberick. Kimber, & Loveless,
1996; Basketter & Scholes, 1992; Gerberick, Ryan, Kimber, Dearman, &
Basketter, 2000; Haneke, Tice, Carson, Margolin, & Stokes, 2001). Recently,
it has been recommended that this method be formally adopted by the
Organization for Economic Co-operation and Development (OECD),
according to the guidelines for testing chemicals 406 and 429 (OECD,
1992, 2002), and that it be accepted by the EU and US as a suitable method
for classifying the skin sensitizing ability of chemicals (Basketter, Casati,
Gerberick, Griem, Philips, & Worth, 2005; Dean, Twerdok, Tice. Sailstad.
Hattan, & Stokes, 2001; Sailstad, Hattan, Hill, & Stokes, 2001). The LLNA
was specifically designed to identify contact allergens, The assay was not
intended to facilitate the detection of low molecular weight chemicals
associated with systemic sensitization or drug allergies (Kimber, 2001).
However, an investigation, which was designed to explore the ability of
LLNA to identify pharmaceutical process intermediates known to cause
contact allergy in humans, provided evidence that the assay is a useful
method for hazard identification (Durand, De Burlet, Virat, & Nauman,
2003). Furthermore, presently, the use of the method, along with the use
of GPMT and BT, is recommended for the determination of the skin
sensitization potential of new drugs (FDA, 2002).

The original LLNA uses [*H|-methyl thymidine to measure lympho-
cyte proliferation; this hinders it use, particularly in Japan, because being
a radioisotope (Rl)-based method, it requires special facilities. Several
authors have been conducting investigations for the development of an
alternative non-Rl method for performing LLNA (Dearman, Hilton,
Basketter, & Kimber,, 1999; Ehling et al, 2005a, 2005b; Hatao, Hariya,
Katsumura, & Kato, 1995; Lee, Park, Park, Kim, & Oh, 2002; Takeyoshi,
Yamasaki, Yakabe, Takatsuki, & Kimber, 2001).

Daicel Chemical Industries Ltd. proposed a modification of LLNA,
which involves the measurement of the adenosine triphosphate (ATP)
content instead of [*H]-methyl thymidine incorporation for assessing
lymphocyte proliferation (ldehara, Yamagishi, Yamashita, & Ito, in
press; Yamashita, Idehara, Fukuda, Yamagishi, & Kawada, 2005). This
modified assay method is designated as the LLNA modified by Daicel,
based on the ATP content (LLNA-DA).

Although LLNA-DA essentially involves the same procedure as
LLNA, the evidence available is insufficient for validating the assay
method through interlaboratory evaluation, Therefore, we conducted
2 interlaboratory validation studies for LLNA-DA.

In the first study, 2 metallic salts—cobalt chloride and nickel sulfate—
dissolved in dimethylsulfoxide (DMSO) produced inconsistent results
across the laboratories, We assumed that the inconsistency factor would
be due to one of the following 2 reasons: (1) DMSO was used as the
vehicle in the control group for the 2 metallic salts, and DMSO
application in mice is difficult as compared with acetone-olive oil
(AQO) or acetone (ACE) application or (2) LLNA-DA is unsuitable for use
with metallic salts, and both the chemicals used were metallic salts.
Therefore, a second study employing additional metallic salt with DMSO
was planned in order to ascertain the hypothesis.

The primary objectives of the first study were (1) to evaluate the extent
of interlaboratory variation with regard to LLNA-DA and (2) to ascertain
whether the results of LLNA-DA are comparable with those of LLNA, The
primary objective of the second study was to examine the reliability of the
LLNA-DA method when metallic salts were tested with DMSO,

2. Methods
2.1. Organization

This study was organized by researchers belonging to the com-
mittee for the validation of the assay. The research team comprised

Table 1{a)
Selected chemicals with their corresponding vehicles, the referenced results of LLNA and GPMT/BT, and the allocation of chemicals for the LLNA-DA experiments in the first study
Chemical CASRN* Vehicle® LLNA GPMT/BT* Laboratory?

1 2 3 5 6 T 8 9 10
A: 24-Dinitrochlorobenzene 97-00-7 ADO * * u} a o} o o A (n] 8] 4 o
B: Hexyl cinnamic aldehyde 101-86-0 ADO . . o o} A A o A o (=] A
C: 3-Aminophenal 591-27-5 ADO + +nonstd o o a
D: Glutaraldehyde 111-30-8 ACE + A A &
E: Cobalt chloride 7646-79-9 DMs0 . * o o A
F: Isoeugenol 97-54-1 AQO + + a o A
G: Formaldehyde 50-00-0 ACE + + A A v
H: Dimethy! isophthalate 1469-93-4 ADO - - s} o a
I: Isopropancl 67-63-0 ADO - - o] o A A A o A o o A
J: Nickel sulfate 10101.97-0 DMSO0 - + o o A
K: Abietic acid 514-10-3 ADO + + o A o
L: Methyl salicylate 19-36-8 ADO = - (o] =] [=]

* The Chemical Abstract Services Registry Number.
® ACE, acetane; ADO, acetone-olive oil; DMSO, dimethylsulfoxide.

© Judgment based on the guinea pig maximization test or the Buehler test; "nonstd” indicates a nonstandard animal that was not tested for chemical G.
4 Allocated pairs for the LLNA-DA experiments in a laboratory; O, experiment 1; A, experiment 2; O, experiment 3.
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