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RATIONALE FOR THE UP-AND-DOWN PROCEDURE
AS SUBMITTED TO THE OECD

Introduction

1. Acute toxicity tests are used to evaluate various toxic manifestations following a single
exposure to an agent.  One of the uses of data coming from such tests is to estimate the median
lethal dose so as to place agents into one of a number of groups for hazard classification and
labeling purposes.  OECD presently has approved three test methods for acute oral toxicity: Test
Guideline 401: the classical Acute Toxicity Test, and two substitutes, Test Guideline 420 the Fixed
Dose Method (FDM) and Test Guideline 423: the Acute Toxic Class Method (ATC).  The Up-and-
Down Procedure (UDP) would be a fourth such option.

Background

2. All of the acute oral toxicity tests measure a spectrum of non-lethal toxic manifestations.
Both the classical method (TG 401) and the UDP give point estimates of the median lethal dose,
whereas the FDM (TG 420) and ATC (TG 423) give estimates of the lethal range.  The classical
test relies on simultaneous testing of a preset number of groups of animals, while the other three
tests employ consecutive testing in a staircase design, where the dose in one trial is a function of the
outcome of testing in the previous trial.  The UDP and the ATC are quite consistent, except that the
UDP uses single animals per trial, while the ATC employs three animals per dose.

3. Significant work has been performed on the UDP.  Theoretical studies have demonstrated
the characteristics of the method and indicated that the procedure and its modifications are very
efficient means of deriving an estimate of the median effective dose per expenditure of test animals
(1)(2)(3)(4)(5)(6).  Practical determinations of acute toxicity bear this out, where savings in animals
in comparison to the classical test and the FDM can be significant; the UDP and the ATC appear to
use quite comparable numbers of animals  (1)(7)(8)(9)(10)(11)(12).  In addition, practical use of the
test method goes far beyond acute toxicity testing and includes such things as (a) evaluation of
target organ effects in dogs (13); (b) evaluation of the efficacy of antiemetic drug treatments (14);
determination and treatment of adverse organophosphate-induced effects (15)(16)(17); and (d)
testing of the movement of chemicals imbedded in microspheres through the human stomach (18).

4. Before being accepted by OECD the FDM and the ATC each underwent validation ring
tests.  Validation of a new method depends upon determining the reliability and reproducibility of
the method, proving its predictive capacity, and establishing its relevance.  Since data on the UDP
demonstrate all of these, it seems to be both unnecessary and undesirable to undertake extensive
validation testing of this method.

Reliability and Reproducibility

5. The test method for the UDP is like that used in the classical test, FDM and ATC:  the
species of animal used is the same; the method of administration of the test material is the same;
and the observations and toxic endpoints are the same.  These ensure that the animal data gathered
by a laboratory for the UDP are just like those from the other acute toxicity test methods that have
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already been adopted as OECD Test Guideline.  Further validation of the UDP to demonstrate that
multiple laboratories can reliably administer test substances to experimental animals and determine
acute toxicity manifestations including whether they survive or die is not necessary.

Predictivity

6. Acute toxicity findings using the UDP have been generally similar to those achieved with
the classical method:  there was an excellent linear correlation for the estimates of the median lethal
dose, and the same EEC acute toxicity classification was reached in 23 of 25 cases (12).  In the two
remaining cases, the UDP classification was more stringent than the classical method.  These data
on 25 test materials clearly indicate that the UDP can predict the appropriate hazard classes of test
materials as well as the classical method.  In addition, the mathematical model used in the UDP to
predict the median lethal dose of  test materials has been published as an American Society for
Testing and Materials standard method (19).

7. Both the FDM and the ATC were found acceptable after testing 20 chemicals, a number
similar to that accumulated in multiple studies for the UDP (11)(12)(20).  In addition, FDM, ATC
and UDP testing led to the same hazard classification decisions as did the classical test in 80, 85
and 92% of cases, respectively.  Certainly, the data base supporting the UDP is comparable to other
methods that have been accepted by OECD Member countries.

Relevance

8. Test methods must be relevant to the regulatory agencies that are going to use the test data.
As stated previously,  the UDP has become a standard test method by the American Society for
Testing and Materials (ASTM, 1987).  In addition to capturing all of the toxic manifestations
following acute exposure to an agent, the UDP test provides an estimate of the median lethal dose
which is directly referable to any hazard classification system in use today.  Such an estimate of the
median lethal dose  is also often helpful in setting doses for subchronic toxicity tests and for
comparisons of acute toxicity with other test materials and by other routes of administration.

9. Regulatory agencies are also concerned about the use of animals in toxicity tests.  The
UDP has been shown to use fewer animals than the classical test and the FDM, and while a direct
comparison between the UDP and ATC method is only available for three materials, the UDP used
either the same or fewer animals (Schlede et al., 1994; Lipnick, et al., 1995).  The UDP provides in
a single test the ability to correctly classify acute toxicity as well as to estimate the median lethal
dose, data that can be useful in preventing unnecessary animal use in future toxicity studies.

Conclusion

10. All acute toxicity tests are trying to develop the same data on the consequences of a single
chemical exposure:  they measure morbid endpoints and lethality.  Like other acute toxicity tests,
the UDP an be used to reliably and reproducibly evaluate acute toxicity.  Methods differ in regard
to details of their design and means of determining values used for hazard classification.  Certainly
the UDP is as efficient a means of estimating a median lethal dose as exists.   It predicts an
appropriate hazard classification as well as other acute toxicity alternatives, and its relevance to
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regulatory objectives is ably demonstrated by developing requisite toxicity data, estimating the
median lethal dose and minimizing animal usage.  To commit more animals in order to show that
the method works would be contrary to good science, good policy and good economics.
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