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Introduction

SR Acute oral toxicity
testing is one of the initial
steps used to identify and
characterize the potential
hazards associated with
a particular chemical. In
October, 2000, the
International Workshop
on In Vitro Methods for
Assessing Acute Systemic
Toxicity reviewed the
validation status of in vitro
methods and approaches
directed toward reducing
and refining the use of
Gy [ocamsn a9 Usng i o laboratory animals for
Diim in Eofirwrie & Ao Biari rg Tewes acute toxicity testing
o dcass Tosmony (ICCVAM, 2001a). One
approach was the use of
- —- - - _L" —— in vitro cytotoxicity assays
to predict acute in vivo
lethality (Spielmann et al.,
1999). One of the work-
shop recommendations for
reducing and refining the
use of animals for lethality
assays in the near-term was the publication of guidance for using in vitro
cytotoxicity assays to estimate starting doses for acute oral lethality assays
(ICCVAM, 2001b). The \ded publication, above, provides
details and examples on how to implement such an approach. Another
recommendation was that a validation study be conducted using this approach
with at least two in vitro basal cytotoxicity test methods.

+ To evaluate the utility of two in vitro cytotoxicity tests for identifying the starting
dose for in vivo acute lethality assays.
As the Guidance Document (ICCVAM, 2001b) describes, the approach is
based on the linear regression analysis of rodent in vivo oral LDses and in vitro
ICsos for 347 chemicals in the Registry of Cytotoxicity (RC) (Halle, 1998):

Iog LDso (mmol/kg) = 0.435 log ICso (MM) + 0.625

12 =

Figure 1. Registry of Cytotoxicity regression between cytotoxicity (ICsor) and rodent acute oral LDso
values for 347 chemicals.

‘The heavy line shows the fit of the data to  linear regression model, log (LDxo) = 0.435 x Iog (ICsq,)
+0.625; 1=0.67. The thinner lines show the empirical s = log 5 acceptance interval for the prediction
model that is based on the anticipated precision of LDy, values from rodent studies Halle (1998).

This poster describes the selection of test chemicals for the study.

Methods M

The following criteria, recommended by Workshop participants (ICCVAM,

2001a), were used to compile a database of 117 candidate chemicals by mining
several publicly available databases:
1) Representative of all six categories of acute oral toxicity (OECD, 2001),
2) The types of chemicals regulated by the various U.S. regulatory agencies, and
3) Those with human toxicity data and/or human exposure potential.
Sources for Database of Candidate Chemicals

A database of 117 candidates was compiled with chemicals from the following
sources, which were assumed to contain chemicals that met the criteria:

Chemicals tested in the i 1 of In Vitro Cy icity (MEIC);
all have significant human toxicity data that has been collected and analyzed
by Ekwall et al. (1998).

Chemicals recommended by U.S. EPA Office of Pesticide Programs and
Office of Pollution Prevention and Toxics.

Chemicals with the top five highest frequencies of human toxic exposures
from the Toxic Exposure Surveillance System (Litovitz et al., 2000).
Cl i by the Document (ICCVAM, 2001b) for
qualifying cytotoxicity assays for this approach.

Chemicals from those evaluated by the National Toxicology Program (NTP),
and/or on the U.S. EPA High Production Volume list, and/or from the RC
(Halle, 1998).

Selection of Che! E-:Emﬁ"ﬁor'rest]ng

From the candidate database, 72 chemicals were selected, 12 from each of
the six acute oral toxicity hazard classifications in the Globally Harmonised
Scheme (GHS) (OECD, 2001).

Class Oral LDs

Class 1 <5 mg/kg

Class 2 >5 - <50 mg/kg

Class 3 > 50 - <300 mg/kg

Class 4 > 300 - < 2000 mg/kg

Class 5 > 2000 - < 5000 mg/kg

Unclassified > 5000 mg/kg

Criteria for selecting 72 chemicals from the 117 candidates:

Availability of human acute oral toxicity data (e.g., MEIC database)
Availability of rodent acute oral toxicity data (e.g., RC, RTECS)
Not highly volatile
Not strictly controlled by U.S. Drug Enforcement Agency (DEA) (i.e, > Schedule Il)
Corrosivity. Corrosives were given a lower testing priority than noncorrosives
since regulatory guidelines state that corrosive chemicals should not be tested
in animals for acute toxicity. U.S. Department of Transportation (DOT) Packing
Group (PG) i i were used. i in DOT PG | are most
corrosive and lowest in testing priority.

Chemicals were selected so as to represent the range of toxicity in each GHS
category, and/or so that the entire set of chemicals had proportionally no more
“outliers” (i.e., chemicals outside the log 5 acceptance interval of the RC) than
the RC database.

Results

Table 1 shows the selected chemicals and alternates (i.e., remainder of
candidate chemicals that were not selected for testing).

Table 1._Selected and Alternate Chemicals
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1GHS-Globally Harmonised System categories of acute oral toxicity (OECD, 2001).

2RC is Registry of Cytotoxicity, a database of chemical specific ICsos and LDsos. RC No. reflects
numbers assigned/reported in Halle (1998).

3LDsp data are from Registry of Cytotoxicity, Registry of Toxic Effects of Chemical Substances
(RTECS), or EPA Office of Pesticide Programs.

4The following items signify human toxicity/exposure data or potential for human exposure. MEIC
is Multicentre Evaluation of In Vitro Cytotoxicity and indicates chemicals with monographs containing
toxic and lethal human blood concentrations and analysis. NTP indicates chemicals, chosen by the
likelihood of human exposure, evaluated by the National Toxicology Program. EPA indicates EPA
registered pesticides (indicates human exposure potential). HPV indicates High Production Volume.
Chemicals that are imported or produced in amounts > 1,000,000 Ibsiyear. TESS indicates chemicals
for which human poisonings are documented by the Toxic Exposure Surveillance System (Litovitz
etal., 2000).

5 Corrosivity. PGHII refers to U.S. Department of Transportation 6.1 packing groups. PG1 denotes
the most corrosive chemicals. PGl s the least corrosive. Chemicals with no PG designation are
expected to be noncorrosive.

6 Notes. Only chemicals expected to be too volatile for the cytotoxicity assay system have "volatile"
notations. BP = Boiling point. DEA (U.S. Drug Enforcement Agency) refers to Schedule Il controlled
substances. Chemicals with no "DEA" notation are expected to be under less strict control.

Table 2 shows the distribution, by GHS class, of candidate and selected
chemicals used in MEIC and NTP studies and those tracked by the Toxic
Exposure Surveillance System. Forty-two of the 72 selected chemicals are
MEIC chemicals, 22 of the selected chemicals are NTP chemicals, and 43 of
the selected chemicals have human poisoning incidences reported in the Toxic
Exposure Surveillance System. “Other” refers to chemicals on the candidate
list for which no rodent LDs, data could be located. Only intravenous or inhalation
data were found.

Table 2. MEICT, NTP2, and TESS Chemical Distribution by GHS* Oral Toxicity Class

GHS
Class Selected Chemicals
Class 1 12112 22 sz a2
Class 2 12115 612 512 o2
Class 3 12128 1112 anz 10112

1012
Class 5 62

Unclassifid sz
Other o2 00 00 o0

Total 721117 372

1 MEIC: Multicentre Evaluation of In Vitro Cytotoxicity
2 NTP: National Toxicology Program

3 TESS: Chemicals for which human exposures are tracked by the Toxic Exposure Surveillance
System

Table 3 summarizes the number of Registry of Cytotoxicity “outliers” by GHS oral
toxicity class as compiled in the list of 347 chemicals of the RC and as selected
for testing. Although the percentage of “outliers” for the selected chemicals in
each GHS category differs somewhat from the RC in several categories, the total
percentage of “outliers” identified in the set of selected chemicals (i.e., 31%) is
similar to the total percentage of outliers in the RC (i.e., 27%).

Table 3.

egistry.

RC
“Outliers”/Total | Candidate Chemicals/  RC*Outlers/Selected RC
GHS? Class. Chemicals Chemicals Selected
Chemicals Chemicals

Class 1 o (@2%) 1012 o112 (75%)

15126 (58%)

24170 (34%)

141139 (10%)

Class5 12157 (21%)

Unclassified 20144 (45%)
Other 00 (0%) oo 00 (0%)

Total 94347 (27%) 2272 (31%)

1 Chemicals falling outside the empirical Fg = log 5 acceptance interval for the RC prediction model
Halle (1998).

2GHS: Globally Harmonised Scheme of acute oral toxicity hazard classifications (OECD, 2001)
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