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Findings/Results

• A number of studies reporting rat oral LD50 values exist for most of
the 72 validation chemicals.  The highest number of values for any
one chemical was 28 for acetonitrile.

• A rat oral LD50 value has yet to be identified for four chemicals
(epinephrine bitartrate, aminopterin, colchicine, and propylparaben),
although mouse data are available.

• Reported rat oral LD50 values for individual chemicals may vary
greatly, as evidenced by some of the larger confidence limits in Table
3 (see busulfan, endosulfan, haloperidol, valproic acid, carbamazepine,
trichloroacetic acid, and sodium hypochlorite).

• Some LD50 references reported by databases are secondary references
and provide totally unsupported LD50 values.

• The level of detail reported for acute lethality studies varies greatly.
Some studies report few experimental details and other studies provide
complete information on animals, administration, doses, clinical signs,
and times of death.  For example, compare Peardon et al. (1972) with
Kitagawa et al. (1982) in Table 2.

• Very few studies report the use of Good Laboratory Practices.

Example:  Selection of Rat Oral LD50 Value from Primary References

Arsenic (III) Trioxide

• Eight primary LD50 references, reporting nine values, were identified
(see Table 2).

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

• Excluded values were from four studies that used feral or anesthetized
rats or administered arsenic trioxide in food or gel capsule.

– Harrison et al. (1958) excluded because arsenic trioxide was
administered in food

– Done and Peart (1971) excluded because arsenic trioxide was
administered in gel capsules to anesthetized rats

– Dieke and Richter (1946) and Peardon et al. (1972) were excluded
because they used feral Norway rats.

• The geometric mean LD50 of the five values (first five values in Table
2) which met the selection criteria = 25.1 mg/kg (95% confidence
limits = 10-64 mg/kg) (see Table 3).

Determination of Rat Oral LD50 Reference Values

Review and consideration of the available rat oral LD50 data indicated
that the majority of tests were conducted using unanesthetized young
adult laboratory rats with chemicals administered by gavage.  To derive
comparable reference LD50 values for each chemical, a relatively
homogenous dataset was identified by excluding studies that reported
less typical materials and methods:

- rats < 4 weeks of age

- feral rats

- anesthetized rats

- test chemical administered in food or capsule

In addition, studies that reported the LD50 value as a range or inequality
were excluded since point estimates are required for use in the prediction
model.

If there were multiple acceptable LD50 values for a particular chemical,
statistical outliers at the 99% level were identified (Dixon and Massey
1981) and excluded.  From the remaining acceptable data points (if >1),
a geometric mean was calculated to serve as the proposed reference
LD50.

References

Dieke SH, Richter CP. 1946. Comparative assays of rodenticides on wild
Norway rats. I. Toxicity. Publ Health Rep 61:672-679.

Dixon,WJ, Massey MJ. 1981. Introduction to Statistical Analysis, 4th ed.
Milwaukee; Quality Press.

Done AK, Peart AJ.  1971. Acute toxicities of arsenical herbicides. Clin
Toxicol 4(3):343-355.

Pryor GT, Uyeno ET, Tilson HA, Mitchell CL. 1983. Assessment of
chemicals using a battery of neurobehavioral tests: a comparative
study. Neurobehav Toxicol Teratol 5(1): 91-117.

Halle W. 1998. Toxizitätsprüfungen in Zellkulturen für eine Vorhersage
der akuten Toxizität (LD50) zur Einsparung von Tierversuchen. Life
Sciences/ Lebens-wissenschaften, Volume 1, 94 pp., Jülich:
Forschungszentrum Jülich.

Harrison JWE, Packman EW, Abbott DD. 1958. Acute oral toxicity and
chemical and physical properties of arsenic trioxides.  AMA Arch Ind
Health 17:118-123.

ICCVAM (Interagency Coordinating Committee on the Validation of
Alternative Methods). 2002. The Revised Up-and-Down Procedure:
A Test Method for Determining the Acute Oral Toxicity of Chemicals.
NIH Publication 02-4501. Research Triangle Park, NC:National
Institute for Environmental Health Sciences.

ICCVAM (Interagency Coordinating Committee on the Validation of
Alternative Methods). 2001. Report of the international workshop on
in vitro methods for assessing acute systemic toxicity. NIH Publication
01-4499. Research Triangle Park, NC: National Institute for
Environmental Health Sciences. http://iccvam.niehs.nih.gov/

Kitagawa H, Saito H, Sugimoto T, Yanaura S, Kitagawa H, Hosokawa
T, Sakamoto K. 1982. Effects of diiospropyl-1,3-dithiol-2-ylidene
malonate (NKK-105) on acute toxicity of various drugs and heavy
metals. J Toxicol Sci 7(2):123-134.

Lehman AJ. 1951. Chemicals in foods: a report to the association of food
and drug officials on current developments. Part II. Pesticides. Quart.
Bull. (Assoc. of Food and Drug Officials U.S.). 15:122-133.

OECD (Organisation for Economic Co-operation and Development).
2001. Harmonised Integrated Classification System for Human Health
and Environmental Hazards of Chemical Substances and Mixtures
as Endorsed by the 28th Joint Meeting of the Chemicals Committee
and the Working Party on Chemicals in November 1998, Part 2, p.21.
OECD, Paris.  http:/ /www.oecd.org/ehs/class/HCL6htm.

Peardon DL, Kilbourn E, Ware JE Jr. 1972. New selective rodenticides.
Soap Cosmet. Chem. Spec. 48(12):6.

Taconic Farms Animal Models, Sprague Dawley® Outbred Rats,
http://www.taconic.com/anmodels/spragued.htm

Tulakino NV, Novikov JV. 1987. On the question of reglamentation of arsenic
in drinking water of different hardness. Gig Sanit 52 (1):21-24.

References

Findings/Results

ESTABLISHMENT OF RAT LD50 REFERENCE VALUES FOR CHEMICALS TESTED
IN A VALIDATION STUDY OF IN VITRO CYTOTOXICITY ASSAYS

ESTABLISHMENT OF RAT LD50 REFERENCE VALUES FOR CHEMICALS TESTED
IN A VALIDATION STUDY OF IN VITRO CYTOTOXICITY ASSAYS

M W Paris1, J A Strickland1, R R Tice1, W S Stokes2

1NTP Interagency Center for the Evaluation of Alternative Toxicological Methods (NICEATM),
NIEHS and ILS, Inc., Research Triangle Park, NC, 2NIEHS.

Introduction

In October, 2000, the
I n t e r n a t i o n a l
Workshop on In Vitro
Methods for Assessing
A c u t e  S y s t e m i c
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), and
developed recom-
m e n d a t i o n s  f o r
selection of chemicals
that could be used in
the val idat ion 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 for predicting rodent and human acute toxicity1.

One critical aspect of the study design is the establishment of a rat
LD50 reference value for each of the 72 chemicals selected for the
validation effort.  These reference values will be used to evaluate the
extent to which the two in vitro test methods can predict rat oral LD50

values.  Primary rat oral LD50 studies were located through searching
electronic databases, published literature, and secondary references.
The primary study reports were reviewed to evaluate the suitability of
the study for estimating the LD50.  Standard criteria were developed to
exclude LD50 data considered inappropriate for inclusion.

1See poster #761 entitled “Design of a Validation Study to Evaluate In Vitro
Cytotoxicity Assays for Predicting Rodent and Human Acute Systemic Toxicity” by
Strickland et al. for more information on the study design and the use of these values.
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