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4. The cytoroxicity level is predictable using the
corneal model

The relationship between cytotoxicity data, ob-
tained in Figure 3 and 4, and the Draize score is
shown in Figure 5. Each test chemical is displayed
in order of the irritancy level as determined by the
Draize eye test and the cytotoxicity data has been
plotted individually. As a result, the cytotoxicity
data and Draize score could be approximately cor-
related for all test chemicals. Therefore, our ocular
irritation testing method using the corneal model
predicts not only the existence or nonexistence of
cytotoxicity potential but also the irritancy level.

Discussion

The current commercially available human corneal
epithelium models include tests such as EpiOcular
(MatTek Corporation, USA) and HCE (SkinEthic
Laboratories, France), Both models have steric
structures similar to human comneal epithelium
using immortal human corneal cells. Previous re-
ports have shown that the HCE model has an in-
termediate filament, desmosomal junction or
hemidesmosomal junction and expresses cy-
tokeratin-3, as confirmed by immunoblot analysis
(Nguyen et al., 2003). In this study, we demon-
strated that MUC-1 and cytokeratin-3 were ex-
pressed in the corneal model prepared from the
normal human corneal epidermis and localized to
sites that were consistent with human corneal epi-
thelium. This finding suggests that the corneal
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is shown in Table 1.

model undergoes a similar differentiation as human
corneal epithelium and is a potential alternative
material for evaluating human ocular irritancy.

According to OECD guideline 405, it is rec-
ommended that the rabbit eyelid be closed for one
second after applying the test chemicals and that
damage to each eye section be observed for three
days. In order to conduct our test under conditions
similar to the Draize eye test, we established a par-
ticular test protocol that includes a short exposure
period and a post-incubation period. To date, 20
test chemicals have been examined by ocular irri-
tation testing using HCE and 80% of these tests
were in concordance with the cytotoxicity assay
results (Van Goethem ef al., 2006). Thus, we
adopted the cytotoxicity assay as a preliminary
evaluating indicator.

As a result, it was demonstrated that the op-
timal treatment condition for the corneal model
was protocol “5-sec+24-h” and that dose- depend-
ent cytotoxicity could be detected for liquid test
chemicals. However, cytotoxicity could not be de-
tected for powder test chemicals, We attributed this
failure to the histological differences between the
corneal model and a rabbit eye. Because corneal
models have no eyelid, we inferred that cytotoxic-
ity was not observed with powder test chemicals
because of insufficient humidity or external eye-
lid-like pressure. For this reason, filter paper was
applied and the cytotoxicity of powder test chemi-
cals became detectable,
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In this study, we illustrated that the corneal
model can assess a range of ocular irritancy levels
by a cytotoxicity assay alone using the same fest
chemicals concentrations as the Draize eye test. To
further confirm the utility of our test protocol,
more test chemicals should be evaluated in order to
obtain a range of in vitro data with the corneal
model. In addition, evaluation indicators other than
cytotoxicity should be identified in case a novel
chemical with unique properties other than cyto-
toxicity is discovered.
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Table 1: OECD guidelines for alternative methods

TG | Test Method

Adoption date

428 | Skin Absorption: i vitro Method

a'igina! Guideline, adopted 13th April 2004'

429 | Skin Sensitization: Local Lymph Node Assay

Updated Guideline, adopted 24th April 2002

430 | In Vitro Skin Corrosion: Transcutaneous Electrical

Resistance Test (TER)

Original Guideline, adopted 13th April 2004™

431 | In Vitra Skin Corrosion: Human Skin Model Test

Original Guideline, adopted 13th April 2004™

432 | In Vitro 3T3 NRU Phototoxicity Test

Original Guideline, adopted 13th April 2004 |

435 | In Vitro membrane Barrier Test Method for Skin Corrosion Original Guideline. adopted 19th July 2006 !
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Current Status and Perspectives on an Alternative to
Animal Testing

Hajime KOJIMA "

# JaCVAM (Japanese Center for the Validation of Alternative Methods), Div. of Pharmacology, National Center for
Safety Testing and Research, National Institute of Health Sciences (NIHS)
1-18-1, Kamiyouga, Setagaya-ku, 158-8501 Tokyo, Japan

In November 2005, the Japanese Center for the Validation of Alternative Methods (JaCVAM)
was established as part of the Division of Pharmacology at the National Center for Biological
Safety and Research, affiliated with the National Institute of Health Sciences (NIHS) in Japan.
The main activities of JaCVAM are focused on the following missions and objectives: 1) coordina-
tion of peer review and regulatory acceptance of new and revised test methods; 2) support of
validation work for new and revised test methods; and 3) promotion of the 3Rs (Reduction,
Refinement and Replacement) and 4) promotion of international partnerships promoting issues
related to alternative methods.

JaCVAM is currently coordinating validation studies and peer reviews for several test meth-
ods examining skin toxicity.

(I Environ Dermatol Cutan Allergol, 3 (1): 1-6, 2009)

Key words : alternative, validation, peer review
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£2. EU TAHATLW2IMERBREEMEICRALETOD M
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ACUTETOX

Optimization and pre-validation of i witro test
strategy of predicting human acute toxicity

9,000,000

20055118

ARTEMIS

In vitro neural tissue system for replacement of
transgenic animals with memory/leaming
deficiencies

1,984,900

200753H18

36

CarcinoGENOMICS

Development of a high throughput genomics—
based test for assessing genotoxic and
carcinogenic properties if chemical compounds /i
vitro

10,440,000

20065E11 B18

60

coMICS

Comet assay and cell array for fast and efficient
genotoxicity testing

3,189,385

200751 A1

36

EXERA

Development of 3D in vitro model for estrogen—
receptor mouse tissues for the
pharmacotoxicological analysis of nuclear
receptors—interacting compounds (NR-Ics)

2173482

20065E10A 18

a6

Invitroheart

Reducing animal experimentation in drug testing
by human cardiomycyte in witro models derived
from embryonic stem cells

2,701,611

200741 R 18

36

LINTOP

Optimization of liver and intestine i witro modals
for pharmacokinetics and pharmacodynamics
studies

2,933,291

2007%1 818

36

MEMTRANS

Membrane transporters: in vitro models for their
role in drug fate

1.900,000

200654 818

36

PREDICTOMICS

Short-term /in witro assays for long—term toxicity

2,259,754

2004010

39

ReProTect

Development of a novel approach in hazard and
risk assessment of reproductive toxicity by a
combination and application of /n witro, tissue and
sensor technologies

9,100,000

200447 H18

60

Novel testing strategies for /in vitro assessment of
allergens

10,998,700

200510818

TOXDROP

Innovative cell on chip technology to screen
chemicals for toxicity, using cultured cells within
tiny nanodrops of culture fluid

1,615,888

2005%1 518

24

VITROCELLOMICS

Reducing animal experimentation in preclinical
pradictive drug testing by human hepatic in vitro
models derived from embryonic stem cells

2,942,000

200651 A 18

36

HRIOLxok

ENATS

Embryonic stem cell-based novel alternative
testing strategies

11,895577

200854 H18

60

NANOTEST

Development of methodology for altemnative

testing strategies for the assessment of the

toxicological profile of nano particles used in
medical diagnostics

3,833,272

2008548 1H

42

OPENTOX

Promotion, d ptance and
implementation of QSARs for toxicology

lopment,

2,975,360

2008%E4F18

36

PREDICT-IV

Profiling the toxicity of new drugs: a non—animal
based approach integrating toxico—dymamics and
biokinetics

11,330,907

200854818

60




