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Figure 1. LLNA: BrdU-ELISA Test Method Protocol
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used to evaluate future modifications of the LLNA:

BrdU-ELISA because it is functionally and

http://iccvam.niehs.nih.gov/methods/immunotox/linadocs/CPSC_LLNA_nom.pdf
mechanistically similar to the traditional LLNA.

Validation Status of the LLNA: BrdU-ELISA

Accuracy
=  The National Toxicology Program Interagency Center for the
Evaluation of Alternative Toxicological Methods (NICEATM)
analyzed the accuracy of the LLNA: BrdU-ELISA based on
43 substances with LLNA: BrdU-ELISA and traditional LLNA data.
— Kojima et al. 2008 (interlaboratory validation study)
—  Takeyoshi et al. 2003; 2004a, b; 2005; 2006; 2007, and
unpublished studies

2The report of the 2008 Peer Review Panel meeting is available at:
http://iccvam.niehs.nih.gov/docs/immunotox docs/LLNAPRPRept2008.pdf
3The report of the 2009 Peer Review Panel meeting is available at:
http://iccvam.niehs.nih.gov/docs/immunotox docs/LLNAPRPRept2009.pdf

= The LLNA: BrdU-ELISA can be used to identify potential skin sensitizers or nonsensitizers.
— Use SI = 1.6 to identify potential skin sensitizers.
— Sl =1.6 produced no false negatives, relative to the traditional LLNA.

Recommanded Perfomance Standards:
Murine Local Lymph Node Assay

= There is slight potential for false positives with borderline weak positive responses (1.6 < SI < 1.9).
— Consider additional information such as the strength of the dose-response relationship, statistical
significance, evidence of systemic toxicity and/or excessive skin irritation together with Sl values.
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=  The LLNA: BrdU-ELISA might not be appropriate for testing certain classes of materials with properties
that interfere with the assay.
—  Exception: Unlike the traditional LLNA, the LLNA: BrdU-ELISA can be used for testing nickel
compounds based on its ability to correctly identify them as potential skin sensitizers.

» These limitations, as well as the expertise and equipment of the testing laboratory, should be ICCVA M I N terag en Cy I mm u N OtO XI C | ty

considered when deciding whether this assay is appropriate for the intended use.

Several decision criteria for a positive LLNA: BrdU-ELISA response
were evaluated to determine the optimum threshold for a positive
LLNA: BrdU-ELISA response (Figure 2).
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= A stimulation index (SI) 2 1.6 produced optimum results with high
accuracy and no false negatives.
— Accuracy = 95% (41/43)
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— False negative rate = 0% (0/32)
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= Quantitative: NICEATM did a coefficient of variation (CV) analysis of Sl values and estimated
concentrations expected to produce an Sl of 1.6 (EC1.6 values).

= The LLNA: BrdU-ELISA protocol incorporates all aspects of the traditional LLNA protocol except for
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hazard potential of chemicals and products.
—  Like the reduced LLNA (Kimber et al. 2006; ESAC 2007; ICCVAM 2009a), the rLLNA: BrdU-ELISA
protocol uses only the high dose further reducing animal use by 40%.
— Using a high dose group only and S| = 1.6 to identify skin sensitizers, the accuracy of the
rLLNA: BrdU-ELISA was 95% (82/85), with a false positive rate of 0% (0/11) and a false negative
rate of 4% (3/74). Three rLLNA: BrdU-ELISA studies were false negative :
=  Two tests of 10%, 25% and 50% isopropanol produced a maximum Sl = 2.04 and 2.22 at the
lowest dose tested.
=  Atest of 2-mercaptobenzothiazole produced a maximum S| = 1.62 at the lowest dose tested.
—  If existing information suggests a substance might have ACD hazard potential and dose-response
information is needed, consider testing in the multidose LLNA: BrdU-ELISA.

=  Two discordant LLNA sensitizers, hydroxycitronellal and linalool, produced Sl < 1.6 in one test
and Sl > 1.6 in another test.
—  Concordance for nonsensitizer outcomes for 60% (3/5) of the substances
= Concordant results for one LLNA nonsensitizer, hexane, were false positive in two tests (2/2
tests had Sl = 1.6).
= Concordance for the other two nonsensitizers was 71% (5/7) for isopropanol and 67% (2/3) for
lactic acid.
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purposes and emphasized that additional guidance would be needed on how to classify substances with such results
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