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[NHK]) for predicting acute oral hazard categories.

Accuracy of these predictions (based on the United Nations Globally Harmonized
System [GHS] hazard classifications [UN 2005]) was evaluated using these IC5,
values in two IC5y-LD5, regressions developed from the 282 rat oral LD, values
and corresponding IC5, values from the Registry of Cytotoxicity ([RC] database of
347 chemicals with rodent data [Halle 2003]). Regressions were based on either
molar units or weight units of chemicals.

Predicted LDs;, values, which were calculated using NRU IC5, values in the
regressions, were used to classify chemicals into GHS hazard categories
(Table 1). In this evaluation, accuracy is defined as the proportion of correct
in vitro predictions of GHS hazard categories; the correct outcome is the GHS
hazard category that would be assigned using the in vivo rat oral LDs, value.

Methods

In the NICEATM/ECVAM validation study, 72 reference chemicals were tested in
NRU assays using either 3T3 or NHK (ICCVAM 2006) to determine ICs, values.

These chemicals were selected based on their human exposure potential and the
existence of human and/or rodent acute oral toxicity data.

The IC5, values were used in IC5,-LD5, regression formulas to calculate predicted
LDs, values which were used to assign predicted GHS hazard categories for
acute oral toxicity (UN 2005) (Table 1).

The first regression for calculating predicted LDy, values was derived using the
in vitro IC5, values and in vivo oral LD, values for the 282 chemicals in the RC
that were associated with rat oral LD5, values (Figure 1). The RC is a database
that contains LDs, values for mice and rats obtained from the Registry of Toxic
Effects for Chemical Substances (RTECS®), which publishes the most toxic
values available, and the geometric mean ICg, values from published reports for
in vitro cytotoxicity assays that used various cell lines and cytotoxicity endpoints
for 347 chemicals (Halle 2003).

Millimole units were used for both the IC, values and LDs, values since the mole
is the most appropriate unit for chemical activity.

For the second regression, the molar units were converted to ug/mL for IC5; and
mglkg for LD5, so the approach would be applicable to mixtures and products
with no known molecular weight (Figure 2).

Abbreviations: ICs,=Concentration at which cell viability is reduced by 50% compared wm. o corirls;
LDy;=Dose that produces lethality in 50% of the animals tested: NHK=Normal human ej
Kerainocytes: NRU=Neutral red uptake; RG=Registry of Gyloloxicity; ST3-BALBIC murine froplasts

‘The RC rat-only millimole regression was calculated using ICs, and rat oral LD, values from 282 chemicals
in the RC. Also shown are ICy; and rat oral LDg values for chemicals tested with NRU.
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Abbreviations: GHS=Globally Harmonized System of Classification and Labeling of Chemicals (UN 2005); ICs,=Concentration at which cell viability is reduced by 50% compared with the controls; LDs,=Dose that produces lethality in 50% of
blasts; UN=United Nations.

the animals tested; NRU=Neutral red uptake; RC=Registry of Cytotoxicity; 3T3=BALB/c murine fibrot

category (LDs, > 5000 mg/kg) was 100% (two substances; see Table 2).
With the NHK weight approach, the proportion was 100% (one substance;
see Table 3). This suggests that acute oral toxicity testing for such
chemicals could proceed directly to the limit test and thus reduce the
number of animals tested. However, a larger database is necessary to
adequately validate this approach.

The accuracy for the RC ICs, values predicting the LDs;, values in the RC
regression was 40% (Table 4). The RC IC, values are the average of
values obtained from several different cell lines and this issue precludes
using the data as a benchmark for comparison.
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