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The Interagency Coordinating Committee on the Validation of Alternative
Methods (ICCVAM) and NICEATM convened an international workshop
in October 2000 to evaluate the validation status of in vitro methods for
predicting acute systemic toxicity (http://iccvam.niehs.nih.gov). Workshop
participants recommended further evaluation of the usefulness of in vitro
methods for predicting rodent and human acute toxicity.  NICEATM and
ECVAM subsequently designed a multi-laboratory validation study to
evaluate the utility of two in vitro cytotoxicity tests using 72 chemicals.
A major aspect of the study design was the selection of the rodent LD50

reference value for each chemical.  LD50 studies were located through
literature searches and secondary references.  Studies were reviewed
to identify the most appropriate LD50 reference value for each chemical.
Criteria used to select reference LD50 values included: 1) similarity of
age, gender, and species to that recommended in current acute lethality
testing guidelines, and 2) quality of the data, including conduct in
accordance with standardized test guidelines and Good Laboratory
Practices.  Chemical-specific examples of the selection decisions for
reference LD50 values will be provided.  These reference data will be
used to evaluate the extent that in vitro test methods can predict rodent
LD50 values. Supported by NIEHS contract N01-ES-85424.

Abstract Observations

• A number of studies reporting rat oral LD50 values exist for most of
the validation chemicals.  The highest number of values for any one
chemical was 29 for acetonitrile.

• A rat oral LD50 value has yet to be identified for three chemicals:
epinephrine bitartrate, aminopterin, and propylparaben.

• Reported rat oral LD50 values for individual chemicals may vary
greatly.

• Some LD50 references are secondary references and some LD50
references provide total ly unsupported LD50  values.

• The level of detail reported for lethality studies varies greatly.  Some
studies report only the type of animal used and other studies provide
complete details on animals, administration, doses, clinical signs,
and times of death.

• Very few references reported the use of GLP.

ObservationsExample:  Selection of Rat Oral LD50 Value from Primary References

Arsenic (III) Trioxide

• Eight primary LD50 references, reporting nine values, were identified
(see Tables 3 and 4).

• LD50 values ranged from 13 to 385 mg/kg.

• Harrison et al. (1958), LD50 = 24.2 + 2.9 mg/kg, was selected as
providing the most reliable reference value.

Positive Weighting Factors include:

- Rat gender and strain/stock: Male Sprague-Dawley

- Rat age: Estimated as 5-6 weeks, from reported weights, was
closest to the desired age of 8 - 12 weeks without being greater.
Weights of 125 – 200 g correspond to 5 - 6 weeks of age according
to charts from Taconic Farms.

- Measure of variability: Reported as ± 2.9 mg As2O3/kg.

- Documentation was most complete: Included sex, strain/stock,
and weight of the animals, and details of chemical administration.

- Thirty (30) animals were used for each of five doses (150 animals
total).  Deaths at each dose were reported:

Dose Percent Mortality
(mg As/kg) (at 96 hr post dosing)

10 30.0
20 66.7
30 90.0
40 93.3
50 100

Other studies (and reasons for exclusion):
• Kitagawa et al. (1982).  LD50 = 81.5 mg/kg.  Fewer animals used per

dose (10 animals for each of four doses and control).  Fewer doses
used (four vs. five).

• Harrison et al. (1958).  LD50 = 232.7 mg/kg.  Chemical was
administered in food rather than oral gavage.

• Done and Peart (1971).  LD50 = 385 mg/kg.  Rats were older than
12 weeks (13 – 41 weeks) and compound was administered in gel
capsules to anesthetized rats.

• Dieke and Richter (1946).  LD50 = 138 mg/kg.  Used wild Norway
rats. The level of reporting was not as complete as other studies.
Did not report age of rats or doses used.

• Pryor et al. (1983).  LD50 = 32.6 mg/kg.  The animal strain/stock and
age were unreported, doses used were unspecified, and the number
of animals and animals/dose were reported as ranges.

• Peardon et al. (1972).  LD50 = 140 mg/kg.  Used wild Norway rats.
The level of reporting was not as complete as other studies.  Did not
report sex, weight, or age of the animals.

• Lehman et al. (1951).  LD50 = 13 mg/kg.  The following items were
not reported: measure of variability, rat strain, age and sex, doses,
and number of animals/dose.

• Tulakino and Novikov (1987).  LD50 = 14.6 mg/kg.  No experimental
details, other than the sex of the animals, are known.

Selection Criteria for Rodent Oral LD50 Reference Values

A weight of evidence approach was used to determine the most
appropriate rat oral LD50 value to use as a reference value.  The weight
of evidence judgment requires the consideration of relevant study
parameters and an assessment of the quality and quantity of data reported
in each LD50 experiment to make an informed selection of the most
appropriate study(ies).  Since this judgment involves considerations of
the quality and adequacy of data, the level of detail reported by the
individual studies regarding the experimental design and results plays
a major role in determining their adequacy.  The following table lists the
experimental design parameters used as factors.

Table 2.  Weight of Evidence Factors

Increased Weighting Decreased Weighting

Commonly used laboratory rat strain/stock Uncommon or undefined rat strain/stock

Young adult rats (8-12 weeks preferred) No details on sex, age
Rats older or younger than 8-12 weeks

LD50 confidence limits No LD50 confidence limits

Relatively large number of animals/dose group Relatively small number of animals/dose group

Number and spacing of dose groups Limited/missing number and spacing of dose groups

Relatively small confidence limits Relatively large confidence limits

Gavage administration Other method/route

GLP or GLP-like lab documentation Non-GLP

Individual animal data Only animal group data

Other studies of less quality have similar values Values quite different from the majority of similar
studies

Table 3. Factors Evaluated for Weight of Evidence Judgment

Table 5. Preliminary Reference LD50 Values for Chemicals to be Tested
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Introduction

In October, 2000,
the In ternat iona l
Workshop on In Vitro
Methods for Asses-
sing Acute Systemic
Toxicity was convened
to  eva lua te  t he
validation status of in
vitro  methods for
p red ic t i ng  acu te
systemic toxic i ty.
Workshop participants
recommended further
evaluation of the
usefulness of in vitro
methods for predicting
rodent and human
a c u t e  t o x i c i t y
(ICCVAM 2001). One
Breakout Group of
participants developed
recommendations for
selection of chemicals
that could be used in

validation of individual tests or prediction models.  NICEATM and the
European Centre for the Validation of Alternative Methods (ECVAM)
subsequently designed a multi-laboratory validation study to evaluate
the utility of two in vitro cytotoxicity tests using 72 chemicals.1

A major aspect of the study design was the selection of the rat LD50

reference value for each chemical.  Primary LD50 studies were located
through database searching, literature searches, and secondary
references.  To identify the most appropriate LD50 reference value, studies
were evaluated using a weight of evidence approach.  The primary
selection criteria for the most appropriate LD50 values included the use
of young adult rats of a common laboratory strain/stock (ICCVAM 2002),
oral gavage administration, documentation of experimental parameters
such as method of administration, doses used, number of animals and
deaths at each dose, and report of a measure of variability for the LD50.
These reference data will be used to evaluate the extent that in vitro test
methods can predict rodent LD50 values.2

1See poster entitled “Selection of Reference Chemicals for the Validation of In Vitro
Cytotoxicity Assays for Predicting In Vivo Acute Systemic Toxicity” by Strickland et al. for
more information on chemical selection.
2See poster entitled “Validation Study Design to Evaluate In Vitro Cytotoxicity Assays for
Predicting Rodent and Human Acute Systemic Toxicity” by Stokes et al. for more information
on the use of these values.
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