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Introduction

Results - 202090900
Acute oral toxicity testing in laboratory animals is used to characterize the

hazard associated with human exposure to a substance. In October 2000, Table 2 Prediction of GHS Acute Oral Toxicity Hazard Category by the 3T3 and NHK NRU Test Methods and the RC Rat-Only Millimole Regression’
the International Workshop on In Vitro Methods for Assessing Acute Systemic

Toxicity reviewed the validation status of in vifro methods directed toward Ref 3T3 NRU - Predicted GHS Hazard Category (mg/kg) Correct GHS GHS
reducing and refining the use of laboratory animals for acute toxicity testing RateO?:nLcS ) Total? GHS Hazard Hazard
(ICCVAM 2001a). Participants recommended that two in vitro cytotoxicity assays 50 - - - - Category Over- Under-
using human cells and animal cells should undergo validation to determine (mg/kg) LD, <5 |5 < LD,, 50150 < LD, =300/ 300 < LD,, <2000 2000 < LD,, <5000 LD,, >5000 (Accuracy) | predicted | predicted
the extent that they could predict acute in vivo lethality. A validation study
was organized by the National Toxicology Program Interagency Center for the LD,, <5 0 2 0 4 0 0 6 0% 0% 100%
Evaluation of Alternative Toxicological Methods (NICEATM) and the European < < 0 0 0
Centre for the Validation of Alternative Methods (ECVAM) to evaluate the S < LD, 550 0 1 0 3 1 0 " 9% 0% 1%
ability of in vitro data from rodent and human cells to correctly predict rodent 50 < LD,, <300 0 0 S 14 0 0 12 42% 0% 58%
in vivo LD, values (i.e., the dose that produces lethality in 50% of the animals
tested) (ICS(()DVAM 2006). This poster reports the accuracy of each of the two 300 < LD,, <2000 0 1 2 13 0 0 16 81% 19% 0%
in vitro cytotoxicity test methods for predicting Globally Harmonized System 2000 < LD,, <5000 0 0 0 10 0 0 10 0% 100% 0%
(GHS; UN 2005) hazard categories for acute oral toxicity (Table 1). For the 3 ; 3
purposes of this poster, accuracy is the proportion of correct outcomes for the LD,, >5000 0 0 0 8 2 2 12 17% 83% 0%
in vitro predictions of GHS category where the correction outcome is the GHS Total 0 4 13 45 3 2 67 31% 349, 349,
category that would be assigned using the in vivo rat oral LD, value. c CGHS
orrec 0 0 0 0 0 0
Prediction 0% 25% 38% 29% 0% 100%
GHS Category 0 0 0 0 0 0
Overpredicted 0% 25% 15% 40% 67% 0%
Methods L 1] [onsca
gory o) (o) o) (o) o) (o)
Underpredicted 0% 950% 46% 31% 33% 0%
NRU assays using BALB/c mouse 3T3 fibroblasts (3T3) and normal human _
epidermal keratinocytes (NHK) were used to determine IC,, values (i.e., the Reference NHK NRU - Predicted GHS Hazard Category (mg/kg) Correct GHS GHS
concentration at which cell viability is reduced by 50% relative to controls) for Rat Oral LD _2 Total? GHS Hazard | Hazard
72 reference chemicals, which were selected based on their human exposure (mg/kg) ~ |LD, <5|5 <LD,, <50|50 < LD_ <300|300 < LD, <2000 | 2000 < LD_, 5000 | LD, , >5000 Category | Over- Under-
potential and the availability of human and/or rat acute oral toxicity data. These (Accuracy) | predicted | predicted
IC_. values were used in IC_-LD., regression formulas to calculate predicted < 0 0 0
rat5 OLD50 values, which were %%en 5L(J)sed to classify chemicals into predicted GHS LD,, <5 L 1 2 3 0 0 6 0% 0% 100%
hazard categories for acute oral toxicity (Table 1). 5 <LD, =30 0 2 3 3 1 0 11 18% 0% 82%
Table 1 GHS Hazard Categories for Acute Oral Toxicity 50 < LD,, =300 0 1 6 5 0 0 12 50% 8% 42%
< 0 ) )
GHS Hazard Category Rodent LD, (mg/kg) 300 < LD,, =2000 0 1 2 12 1 0 16 75% 19% 6%
1 D <5 2000 < LD, =5000 0 0 0 10 0 0 10 0% 100% 0%
0 LD,, >5000 0 0 0 7 6 0 13 0% 100% 0%
2 © < LDy, =50 Total 0 5 15 40 8 0 68 29% 40% 31%
<
> 00 < LD, = 300 Correct GHS | 9o 40% 40% 30% 0% 0%
4 300 < LD,. <2000 Abbreviations: UN=United Nations;
> GHS=Globally Harmonized gHS Catde_g;)rg 0% 40% 13% 43% 75% 0%
5 2000 < LD50 < 5000 System of Classification and verpredicte
Labelling of Chemicals (UN 2005). GHS Catedo
Unclassified LD, > 5000 LDg,=Dose that produces lethality Underpred?ctgj 0% 20% 4r% 28% 25% 0%
50 in 50% of the test animals.
_ _ _ _ _ Abbreviations: GHS=Globally Harmonized System of Classification and Labelling of Chemicals (UN 2005); IC  =Test substance concentration that reduces cell viability
The first regression for calculating predicted LD, values for the 72 chemicals by 50%; LD, =Test substance dose that produces lethality in 50% of the animals tested; NHK=Normal human epidermal keratinocytes; NRU=Neutral red uptake;
was derived using the in vitro IC,, values and in vivo oral LD, values for the RC=Registry of Cytotoxicity; 3T3=BALB/c 3T3 fibroblasts; UN=United Nations.
282 chemicals in the _Reg|stry of Cytotpxmlty (RC) that were a_ssomated with "The RC rat-only millimole regressionis log LD, (mmol/kg) =log IC_. (mM) x 0.439 + 0.621. Numbers in table represent numbers of substances. Shaded cells are those containing the
50 50
rat oral LD, values (Figure 1). The RC is a database that contains LD, values correct predictions.

for mice and rats from the Registry of Toxic Effects for Chemical Substances
(RTECS®), which publishes the most toxic values available, and geometric
mean IC_, values from published in vitro cytotoxicity assays using various cell
lines and cytotoxicity endpoints for 347 chemicals (Halle 2003). Millimole units
were used for both the IC_, and LD, since the mole is the most appropriate

’Reference rat oral LD, values in mg/kg determined from geometric means of acceptable values identified during literature searches.
*Number of chemicals that (a) yielded IC,, values and (b) were associated with rat oral LD, values.

unit for chemical activity. Table 3 Prediction of GHS Acute Oral Toxicity Hazard Category by the 3T3 and NHK NRU Test Methods and the RC Rat-Only Weight Regression’
10009 + RCICratoral LD, : n =282 Reference 3T3 NRU - Predicted GHS Hazard Category (mg/kg) CngreSct HGHSd HGHSd
— Log LD, = 0.439 log IC,, + 0.621; R = 0.452 o Rat Oral LD_? Total? Category Oa\f:: U?:iaerr
¢ 3T3NRU IC_/reference rat oral LD, ; n = 67 ¢ "V. < < < < < < < < < S - -
100d v NHKNRU G reference ratoral LD n = 68 vo." v‘” LN (mg/kg) LD, <5|5<LD, =50|50 <LD,, <300 300 < LD,, <2000 2000 < LD_, <5000 LD, 6 >5000 Teerer| e e | rresiees
59> LD, <5 4 0% 0% 100%

5 < LD,, <50 5 9% 0% 91%
50 < LD_, <300 8 33% 0% 67%
300 < LD,, £2000 12 75% 25% 0%
2000 < LD, <5000 6 40% 60% 0%
LD, >5000 5 0% 100% 0%

Total 2 14 40 1 31% 33% 36%
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Figure 1. RC Rat-only Millimole Regression. Underpredicted

Abbreviations: IC_ =Test substance concentration that reduces cell viability by 50%; LD =Test Reference NHK NRU - Predicted GHS Hazard Category (mg/kg) Correct GHS GHS
substance dose that produces lethality in 50% of the animals tested; NHK=Normal human Rat Oral LD 2 GHS Hazard Hazard
50

epidermal keratinocytes; NRU=Neutral red uptake; RC=Registry of Cytotoxicity; 3T3=BALB/ < < < < < < <LD_ < LD > Category Over- Under-
¢ 3T3 fibroblasts. (mg/kg) > < LD,, 550150 < LD,, 3001300 < LD,, <2000/ 2000 < LD,, <5000 s >>000 (Accuracy) | predicted | predicted

The RC rat-only millimole regression was calculated using IC,, and rat oral LD,  values
from 282 chemicals in the RC. Also shown are IC50 and rat oral LD, values for chemicals

LDsgo (mmol/kg)

50% 29% 30% 36%

50% 21% 28% 64 %

0% 50% 43% 0%

3 0% 0% 100%
tested with NRU. 5 <LD,, <50 9% 0% 91%

For the second regression, the molar units were converted to ug/mL for IC_, and 90 < LD, =300 42% 8% 50%

LD, <5 1
1
1
mg/kg for LD, so the approach would be applicable to mixtures and products 300 < LD,, <2000 1 81% 19% 0%
0
0

with no known molecular weight (Figure 2).
2000 < LD,, =5000 10% 90% 0%

LD_, >5000 8% 92% 0%
1000007 * RCIC,Jratoral LD,; n =282 50

— Log LD, = 0.372 log IC,, + 2.024; R? = 0.325 Total 0 4 14 42 7 31% 37% 32%
o 3T3NRUIC, /reference rat oral LD ; n = 67 *

v NHKNRU IC_ freference rat oral LDﬁo; n= 68. :. . . ..‘- . Cg:;z(:;tﬁ)l;l‘s 0% 25% 36% 319%, 14% 100%

GHS Category
Overpredicted

GHS Category
Underpredicted

0% 50% 14% 36% 86% 0%

0% 25% 50% 33% 0% 0%

Abbreviations: GHS=Globally Harmonized System of Classification and Labelling of Chemicals (UN 2005); IC, =Test substance concentration that reduces cell viability by 50%;
LD, =Test substance dose that produces lethality in 50% of the animals tested; NHK=Normal human epidermal keratinocytes; NRU=Neutral red uptake; RC=Registry of Cytotoxicity;
3T3=BALB/c 3T3 fibroblasts; UN=United Nations.

'The RC rat-only weight regression is log LD, , (mg/kg) = log IC_, (ug/mL) x 0.372 + 2.024. Numbers in table represent numbers of substances. Shaded cells are those containing the
correct predictions.

‘Reference rat oral LD, values in mg/kg from geometric means of acceptable values identified during literature searches.
*Number of chemicals that (a) yielded IC_, values and (b) were associated with rat oral LD, values.
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Figure 2. RC Rat-only Weight Regression.

Abbreviations: IC, =Test substance concentration that reduces cell viability by 50%; LD _=Test Conclusions _
substance dose that produces lethality in 50% of the animals tested; NHK=Normal human

epidermal keratinocytes; NRU=Neutral red uptake; RC=Registry of Cytotoxicity; 3T3=BALB/

¢ 3T3 fibroblasts. » The overall accuracy for GHS acute oral toxicity hazard category predictions « The overall accuracy of GHS acute oral toxicity hazard category predictions
The RC rat-only weight regression was calculated using IC,, and rat oral LD, values from for the 67 (3T3 NRU) or 68 (NHK NRU) chemicals when using the NRU using in vitro basal cytotoxicity IC,, values and IC-LD, regressions was
282 chemicals in the RC. Also shown are IC.. and rat oral LD.. values for chemicals tested IC,, values ranged from 29% to 31% for both RC rat-only millimole and inadequate for this method to be used for regulatory hazard classification
with NRU. > > RC rat-only weight regressions (Tables 2 and 3). (Tables 2 and 3). To adequately protect human health, additional in vitro
and/or in silico tests will be needed to accurately predict acute oral toxicity

for regulatory hazard classification and labeling, especially to reduce the

underprediction of hazard by the in vitro methods.

. L —The low accuracies for predicting GHS acute oral toxicity hazard
The GHS acute oral toxicity hazard category predictions for 67 (3T3 NRU) or categories are most likely due to the inability of in vitro cell

68 (NHK NRU) substances, which yielded IC_ values and were associated with cultures to mimic the kinetics and dynamics of the substances in an

rat oral LD, values, are shown in Table 2 (RC rat-only millimole regression) in vivo system. The accuracy of the GHS acute oral toxicity hazard category predictions

and Table 3 (RC rat-only weight regression). . o using the in vitro NRU test methods with the RC rat-only regressions
* However, the proportion of in vivo GHS category matches for all substances obtained for the reference substances from this validation study may or

with in vitro predictions in the nontoxic category, LD_, > 5000 mg/kg, was : . :
100%. In vitro methods did not underpredict or overpredict hazard for gg?ltgfitci?ftggﬁﬁgl_y applicable to substances that might require acute

these predictions.
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