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About the OECD

The Organisation for Economic Co-operation and Development (OECD) is an intergovernmental
organisation in which representatives of 29 industrialised countries in North America, Europe and the
Pacific, as well as the European Commission, meet to co-ordinate and harmonise policies, discuss issues
of mutual concern, and work together to respond to international problems. Most of the OECD’s work is
carried out by more than 200 specialised Committees and subsidiary groups composed of Member country
delegates. Observers from several countries with special status at the OECD, and from interested
international organisations, attend many of the OECD’s Workshops and other meetings. Committees and
subsidiary groups are served by the OECD Secretariat, located in Paris, France, which is organised into
Directorates and Divisions.

The work of the OECD related to chemical safety is carried out in the Environment, Health
and Safety Programme. As part of its work on chemical testing, the OECD has issued several Council
Decisions and Recommendations (the former legally binding on Member countries), as well as numerous
Guidance Documents and technical reports. The best known of these publications, the OECD Test
Guidelines, is a collection of methods used to assess the hazards of chemicals and of chemical
preparations such as pesticides. These methods cover tests for physical and chemical properties, effects
on human health and wildlife, and accumulation and degradation in the environment. The OECD Test
Guidelines are recognised world-wide as the standard reference tool for chemical testing.

More information about the Environment, Health and Safety Programme and its publications
(including the Test Guidelines) is available on the OECD’ s World Wide Web site (see next page).

The Environment, Health and Safety Programme co-operates closely with other international
organisations. This document was produced within the framework of the Inter-Organisation Programme
for the Sound Management of Chemicals (IOMC).

The Inter-Organization Programme for the Sound Management of Chemicals (IOMC) was
established in 1995 by UNEP, ILO, FAO, WHO, UNIDO and the OECD (the Participating
Organisations), following recommendations made by the 1992 UN Conference on Environment
and Development to strengthen co-operation and increase international co-ordination in the field
of chemical safety. UNITAR joined the IOMC in 1997 to become the seventh Participating
Organisation. The purpose of the | OM C isto promote co-ordination of the policies and activities
pursued by the Participating Organisations, jointly or separately, to achieve the sound
management of chemicalsin relation to human health and the environment.
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INTRODUCTION

1 OECD Guidelines for the Testing of Chemicals are periodically reviewed in the light of
scientific progress or changing assessment practices. The conventional acute oral toxicity test (formerly
OECD Test Guideline 401) is the most heavily criticised test in terms of animal welfare and this concern
was the driving force behind the development of three aternative tests for acute oral toxicity (Test
Guideline 420, 423, 425). Anticipating the presence of validated alternatives, Member countries took the
initiative to plan the deletion of Guideline 401.

2. A Nominated Expert Meeting (Rome 1998) and an Expert Consultation Meeting, (Arlington
1999) were convened to determine the acute oral toxicity data requirement needs of Member countries and
to assess the capabilities of the alternatives to meet these needs. On the basis of these technical
discussions, the 29" Joint Meeting concluded in June 1999 that not al data needs could be met by the
aternatives (and not always by Guideline 401). The Joint Meeting decided that Guidelines 420, 423 and
425 should be revised to meet regulatory needs of the Member countries including, where possible, the
provision of confidence intervals and the slope of the dose response curve, to support classification and
assessment of acute toxicity at 5 and at 5000 mg/kg, and should include the use of a single sex,
appropriate statistical methods and, to the extent feasible, a reduction in the number of animals used and
the introduction of refinements to reduce the pain and distress of the animals. The guidelines should also
be able to allow the classification of substances according to the Globally Harmonised System (GHS) for
the classification of chemicals which cause acute toxicity (1).

3. The revision of Guidelines 420, 423 and 425 was completed in 2000 following a second Expert
Consultation Meeting (Paris, 2000) and the process of deletion of guideline 401 was started.

PURPOSE

4, The purpose of this Guidance Document is to provide information for both the regulated
community and regulators to assist with the choice of the most appropriate Guideline to enable particular
data requirements to be met while reducing the number of animals used and animal suffering. The
Guidance Document also contains additional information on the conduct and interpretation of Guidelines
420, 423 and 425.

DATA NEEDS

5. Acute oral toxicity data are used to satisfy hazard classification and labelling requirements, for
risk assessment for human health and the environment, and when estimating the toxicity of mixtures. The
provision of either a point estimate of the LD,, value or range estimate of the LD_, generally meets the
acute oral toxicity data requirements for classification for al regulatory authorities in the areas of
industrial chemicals, consumer products and for many pesticide applications. OECD document “Revised
Analysis of Responses Received from Member Countries to the Questionnaire on Data Requirements for
Acute Oral Toxicity” provides an overview of acute toxicity data requirements applicable in 1999 (2).
The data needs of the majority of Member countries can also be met with the impasition of alimit dose of
2000 mg/kg. However, several countries have a requirement for information on toxicity at dose levelsin
the range 2000 to 5000 mg/kg for substances with LD, values in excess of 2000 mg/kg. Although many
authorities find it acceptable to use data from observations made at doses of 2000 mg/kg or below, as
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described in the GHS classification criteria (which includes a 2000-5000 mg/kg category), testing in this
range may be necessary to meet the needs of a few regulatory authorities. For example, some authorities
regulating consumer products and pesticides need a point estimate of LD, and confidence intervals, and
information on toxicity at levels up to or above 5000 mg/kg. These authorities use LD, data in this way
for assessment of risk to humans and also for risk assessments for environmental effects to avoid the need
for further animal studies on pesticide products. Furthermore, at least one country has a need for atest at
5000 mg/kg for biological and safer pesticides and products to which the general public are exposed, to
provide characterisation of acute toxicity and to support bridging across data sets for structurally related
substances, again to eliminate or minimise the requirements for additional animal testing. For reasons of
animal welfare concern, testing of animals in GHS category 5 ranges (2000-5000mg/kg) is discouraged
and should only be considered when there is a strong likelihood that results of such a test have a direct
relevance for protecting human or animal health or the environment.

6. Some national and international regulatory systems estimate the toxicity of mixtures from
calculations using weighted averages of the LD, point estimate of the components when actual data on the
mixture are not available. The resulting calculated toxicity values are used for hazard classification of
mixtures. A dose response curve is also sometimes needed for extrapolation and a reliable identification
of hazard and risk posed by mixtures, to avoid testing each mixture and thus to allow a significant saving
of animal use. At present, agreed approaches for estimating the toxicity of mixtures using range data are
only accepted in the EU and in some other countries. However, the OECD Expert Group on Hazard
Classification Criteria for Mixtures has recently agreed that mixtures can be classified using either point
or range estimates of the LD50 of each component (3).

7. Acute ora toxicity testing by OECD methods is not required for pharmaceuticals.
Pharmaceutical methods are specified by the International Committee on Harmonisation (ICH). In some
specific cases such as imaging and antineoplastic agents, estimates of acute toxicity are needed to support
single dose studies in man. These studies call for testing to fully characterise the toxicity in the low
toxicity region and may involve doses above 2000 mg/kg. However, the study designs for these special
purpose studies are different from any of the current OECD acute toxicity guidelines.

COMPARISON OF GUIDELINES 420, 423 AND 425

Outline Of The M ethodology

8. All of the guidelines involve the administration of a single bolus dose of test substance to fasted
healthy young adult rodents by oral gavage, observation for up to 14 days after dosing, recording of body
weight and the necropsy of all animals. Doses may be administered based on a constant volume or a
constant concentration depending upon the needs of the toxicologist and the regulatory authorities. Some
authorities prefer that substances sold to the public should be tested as constant concentration unless the
volumes are too small to administer accurately. Since the effects at the same dose may be different if the
materials are diluted, it is important for the toxicologist to consider how the information will be used. If
the material will primarily be used diluted in mixtures, then constant volume may be appropriate. On the
other hand, if the material is to be used neat, particularly if it may be irritating, the use of constant
concentration will be more appropriate (4)(5).

0. Each animal should be selected from the available animals in a random fashion on the day of
dosing. In recognition of the fact that most animal suppliers do not indicate littermates, the guidelines do
not call for randomizing animals from a single litter across dose groups. Females should be nulliparous
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and non-pregnant. At the commencement of its dosing, each animal should be between 8 and 12 weeks old
and its weight should fall in an interval within £20% of the mean weight of all previously dosed animals
taken on their day of dosing. As the mean weight will increase as the animals age, this method tends to
correct for the change in animals weights with time. In order to conform to these age and weight
requirements at the start of dosing of each animal, it may be necessary to order animals sequentialy as the
tests can sometimes take several weeks to complete. The primary endpoint for Guidelines 423 and 425 is
mortality, but for Guideline 420 it is the observation of clear signs of toxicity (termed: evident toxicity).

10. Guideline 420: A sighting study isincluded for Guideline 420 in order to choose an appropriate
starting dose and to minimise the number of animals used. Pre-specified fixed doses of 5, 50, 300 or 2000
mg/kg are used both in the sighting study and the main study. There is an option to use an additional dose
level of 5000 mg/kg, but only when justified by a specific regulatory need. Groups of animals are dosed
in a stepwise procedure, with the initial dose being selected as the dose expected to produce some signs of
toxicity. Further groups of animals may be dosed at higher or lower fixed doses, depending on the
presence of signs of toxicity, until the study objective is achieved; that is, the classification of the test
substance based on the identification of the dose(s) causing evident toxicity, except when there are no
effects at the highest fixed dose.

11. Guideline 423: Pre-specified fixed doses of 5, 50, 300 or 2000 mg/kg are used. There is an
option to use an additional dose level of 5000 mg/kg, but only when justified by a specific regulatory
need. Groups of animals are dosed in a stepwise procedure, with the initial dose being selected as the
dose expected to produce mortality in some animals. Further groups of animals may be dosed at higher or
lower fixed doses, depending on the presence of mortality, until the study objective is achieved; that is,
the classification of the test substance based on the identification of the dose(s) causing mortality, except
when there are no effects at the highest fixed dose.

12. Guideline 425: Thisis also a stepwise procedure, but uses single animals, with the first animal
receiving a dose just below the best estimate of the LD,,. Depending on the outcome for the previous
animal, the dose for the next isincreased or decreased, usually by afactor of 3.2. This sequence continues
until there is a reversal of the initial outcome (i.e., the point where an increasing dose results in death
rather than survival, or decreasing dose results in survival rather than death); then, additional animals are
dosed following the up-down principle until a stopping criterion is met. If there is no reversal before
reaching the selected upper (2000 or 5000 mg/kg) limit dose, then no more than a specified number of
animals are dosed at the limit dose. The option to use an upper limit dose of 5000 mg/kg should be taken
only when justified by a specific regulatory need.

Animal Welfare Consider ations

13. All three Guidelines provide significant improvements in the number of animals used in
comparison to Guideline 401, which required 20 animalsin atest at least. In addition, they al contain a
requirement to follow the OECD Guidance Document on Humane Endpoints (6) which should reduce the
overall suffering of animals used in this type of toxicity test. Furthermore, Guideline 420 has as its
endpoint evident toxicity rather than mortality and uses a sighting study to minimize the numbers of
animals and Guideline 425 has a stopping rule which limits the number of animalsin atest.

14. Guideline 420: Groups of five young adult animals of one sex are dosed per step in the main
study. Single animals are used per step in the sighting study. Regulatory experience and statistical
modelling has shown that most tests are likely to be completed with either one or two sighting study steps
and one main study step, thus using between 5 and 7 animals. Up to 5 animals are used in a limit test.

10
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15. Guideline 423: This test uses groups of 3 animals of one sex per step. Regulatory use of this
Guideline demonstrates that the average number of animals used is 7. Up to 6 animals are used in a limit
test.

16. Guideline 425: This test uses single animals of one sex. Statistical modelling indicates that the
average number of animals used in thistest isabout 6-9. Upto 5 animalsare used in alimit test.

17. The following estimates of the number of treatment related deaths for tests conducted on
substances with LD, values below 5000 mg/kg are based on practical experience and validation studies
using earlier versions of these guidelines and statistical modelling.

*Guideline 420: typically 1 animal can be expected to die on test.
*Guideline 423: 2-3 animals per test can be expected to diein afull test.
*Guideline 425: the expected number of deathsis between 2 and 3.

18. For all three guidelines, careful clinical observations should be made at |east twice on the day of
dosing or more frequently when indicated by the response of the animals to the treatment, and at least
once daily thereafter. Additional observations are made if the animals continue to display signs of
toxicity. Observations include changesin skin and fur, eyes and mucous membranes, and also respiratory,
circulatory, autonomic and central nervous systems, and somatomotor activity and behaviour pattern.
Guidance on clinical signs can be found in Chan and Hayes (5). Animals that are moribund or suffering
severe pain and distress must be humanely killed. Guidance on clinical signs and objective measurements
that are indicative of impending death and/or severe pain and/or distress is available in an OECD
Guidance Document (6). Humanely killed animals are considered in the interpretation of the resultsin the
same way as animals that died on test.

Information Provided By Each M ethod

19. Test Guidelines 420 and 423 provide a range estimate of the LD_; the ranges are defined by cut-
off values of the applied classification system and not as a calculated lower and upper level. In the case of
Test Guideline 420 this range is inferred from the fixed dose which produces evident toxicity. Guideline
425 provides a point-estimate of the LD, value with confidence intervals.

20. The results of tests conducted according to Guideline 425 will allow a test substance to be
classified according to all the systems in current use, including the new GHS. Test Guidelines 420 and
423 have now been revised to alow classification according to the new GHS. However, in order to cover
the transition period until the global implementation of the GHS both Guidelines also alow classification
according to existing systems as shown in Annex 1 and 2.

Limitations Of The M ethods

21. Validations against actual data and statistical simulations identified areas where all three
methods may have outcomes which result in a more or less stringent classification than that based on the
“true” LD, value (as obtained by the deleted guideline 401). Comparative statistical analysis (see Annex
3) indicated that all are likely to perform poorly for chemicals with shallow dose-response slopes. For all
methods, the study outcomeis likely to be influenced by the choice of starting dose level(s), relative to the
“true” LD, value, especially in the case of shallow slopes. Because Guideline 420 uses evident toxicity as

11
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an endpoint instead of death, information on toxic effects seen only at dose levels close to a lethal dose
will not always be obtained (7).

22. Unusually test substances may cause delayed deaths (5 days or more after test substance
administration). Substances which cause delayed deaths have an impact on the practicality of conducting
a study to Guideline 425 where the duration of testing will be significantly longer compared with other
test methods. However, both in Guideline 420 and 423, the finding of a delayed death may require
additional lower dose levelsto be used or a study to be repeated.

OPTIMISING THE PERFORMANCE OF THE TEST

23. Each guideline provides procedures to assist in selecting the starting dose, particularly in the
event that minimal prior information on the substance itself is available. All available information on the
test substance must be made available to the testing laboratory and should be considered prior to
conducting the study. Such information will include, for example, the identity and chemical structure of
the substance; its physico-chemical properties; the result of any other in vivo or in vitro toxicity tests on
the substance; toxicological data on structurally related substances; the anticipated use(s) of the substance;
and the likely regulatory data requirements. Thisinformation is necessary to satisfy all concerned that the
test is relevant for the protection of human and animal health and mammalian wildlife, to select the most
appropriate test to satisfy regulatory requirements and will help in the selection of the starting dose.

24, For all three methods the efficiency of the test, in terms of reliability and numbers of animals
used, is optimised by the choice of a starting dose close to (423) or just below (425) the actual LD, or the
lowest dose producing evident toxicity (420). When this type of information is not available, all three
Guidelines include advice on the starting dose level which should be used to minimise the possibility of
biased outcome and adverse effects on animal welfare. As a general principle it is suggested that a
starting dose is selected that is slightly lower than the best estimate of the LD, based on available
evidence.

25. The limit test is an efficient way to characterise substances of low toxicity when there is
sufficient information available indicating that the toxic dose is higher that the limit dose. Each method
provides alimit test suitable to the design of the main study. A Limit Test should be conducted only when
there are strong indications that the test substance is of low or negligible acute toxicity.

USE OF A SINGLE SEX

26. Guidelines 420, 423 and 425 are conducted using a single sex in order to reduce variability and
as a means of minimising the number of animals used. Normally females are used. This is because
literature surveys of conventional LD, tests show that usualy there is little difference in sensitivity
between the sexes but, in those cases where differences were observed, females were generally dightly
more sensitive (8). Although the use of a single sex (females) aso contributes to a further decrease in the
use of animals in testing, theoretically this may lead to an oversupply of the other sex (males). However,
currently the use of males in experimental animal tests clearly exceeds that of females and, thus, the
preference for females in acute toxicity testing may well result in a better overall balance of the use of
both genders. For chemicals which are direct acting in their toxic mechanism, this may be because female
rats have a lower detoxification capacity than males, as measured by specific activity of phase | and Il
enzymes. However, all available information should be evaluated, for example on chemical analogues and
the results of testing for other toxicological endpoints on the chemical itself, as this may indicate that

12
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males may be more sensitive than females. Knowledge that metabolic activation is required for a
chemical’ stoxicity can also indicate that males may be the more sensitive sex.

27. Occasionally, the results of subsequent testing, for example a sub-chronic test, may raise
concerns that the more sensitive sex had not been used. In such cases, and only when considerable
differences between the sexes are suspected, it may be necessary to conduct another full acute oral toxicity
study in the second sex. Thisis preferable to conducting confirmatory testing in a small group of animals
of the second sex as alate satellite to the original test because there is a strong possibility that this would
produce results that are difficult to interpret. The impact of conducting a second full test on the overall
number of animals used in acute toxicity testing should be small because re-testing is anticipated to be
infrequent and the results of the test in one sex, together with data from any subsequent studies, will
greatly assist in the selection of starting doses closer to the LD50 in the second test.
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ANNEX 1
TEST GUIDELINE 420 MAIN STUDY: CLASSIFICATION ACCORDING TO THE CURRENTLY STILL APPLICABLE EU SCHEME TO

COVER THE TRANSITION PERIOD UNTIL FULL IMPLEMENTATION OF THE GLOBALLY HARMONISED CLASSIFICATION
SYSTEM (GHS)

Starting dose: 5 mg/kg ]

START

~ y —
5 animals 5 animals 5 animals 5 animals
5 mg/kg 50 mg/kg O 300 mg/kg 2000 mg/kg
Classify EU category [ T+ T+ T+ T T H H U u l
lStarting dose: 50 mg/kg ]
—1 o S —
5 animals 5 animals 5 animals 5 animals
5 mg/kg 50 mg/kg 300 mg/kg O 2000 mg/kg
lclassify EU category [ T+ T+ T+ T T H H u U l
Outcome T+ = very toxic Group size
T = toxic The 5 animals in each main study group will include any animal tested at that dose level in the sighting
@ = 2 deaths H = harmful study.
. . P U = unclassified
2 1 with evident toxicity and /or < 1 death Animal welfare override
@ No toxicity If this dose level caused death in the sighting study, then no further animals will be tested. Go directly to
outcome( : )

14
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ANNEX 1 (continued)

TEST GUIDELINE 420 MAIN STUDY: CLASSIFICATION ACCORDING TO THE CURRENTLY STILL APPLICABLE EU SCHEME TO
COVER THE TRANSITION PERIOD UNTIL FULL IMPLEMENTATION OF THE GLOBALLY HARMONISED CLASSIFICATION
SYSTEM (GHS)

[ starting dose: 300 mg/kg |

[ & & W Y |
5 animals 5 animals 5 animals 5 animals
5 mgl/kg 50 mg/kg 300 mg/kg 2000 mg/kg *
Eiassity EU category [ T+ T+ T+ T T H H u u |

| Starting dose: 2000 mg/kg |

A A A
5 animals 5 animals 5 animals 5 animals
5 mg/kg 50 mg/kg 300 mg/kg 2000 mg/kg
h\asswy EU category | T+ T+ T+ T T H H u u |
Qutcome Group size
@ > 2 deaths AR ;huedj animals in each main study group will include any animal tested at that dose level in the sighting
. . - H harm ful
2 1 with evident toxicity and /or < 1 death u u 'T ified *
Animalwelfare override
@ No toxicity If this dose level caused death in the sighting study, then no further animals will be tested. Go directly to
outcome ( L D

15



ENV/IM/MONO(2001)4

ANNEX 2

TEST GUIDELINE 423: CLASSIFICATION ACCORDING TO CURRENTLY STILL APPLICABLE
CLASSIFICATION SCHEMESTO COVER THE TRANSITION PERIOD UNTIL FULL
IMPLEMENTATION OF THE GLOBALLY HARMONISED CASSIFICATION SYSTEM (GHS)

o

5mg/kg —P 50mg/kg —p»| 300mg/kg —p»| 2000mg/kg
3 animals 3 animals 3 animals 3 animals

5mag/kg 50mg/kg 300mg/kg 2000mg/kg

3 animals 3 animals 3 animals 3 animals

GHS Category 1 Category 2 Category 3 Category 4 Category 5 o)
> 0-5 > 5-50 > 50 - 300 > 300 - 2000 >2000 - 5000

LD50 cut-off
mag/kg b.w.

EU/chemicals/

25 | 200 2000

Ilquld | 0 |
| I | | | I | I | |
EU lid
peSlSI'CJI:ieS | 5 | | 500 | (o] |
| I | | | I | I | |
N tquids | 5 | 50 | 500 | o |
| I | | | I | I | |
on soas | 5 | 50 | 200 o |
| I | | | I | I | |
Switzerland | 5 | 50 | 500 | 2000 5000| 00 |
| I | | | I | I | |
vs £pn ok | 25 | o |
| I | | | I | I | |
J
roeca | 30| 300 | o |
| I | | | I | I | |
Canada /
WHMIS/
Us osa | 50| 500 | o |
| I | | | I | I | |
US EPA
pesticides | 50 | 500 | 5000 | (&9 |
| | | | | | | | | |
us cpsc | 50 | 5000 | o |
| | | | | | | | | | | | | | | | | | | |
| 50| 500 | 1000 |2000 | o |
- per step three animals of a single sex (normally females) - o :unclassified
are used - GHS: Globally Harmonized ClassificationSystem (mg/kg b.w.
-0,1,2,3: Numberof moribund or dead animals at each step

16
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TEST GUIDELINE 423: CLASSIFICATION ACCORDING TO CURRENTLY STILL APPLICABLE
CLASSIFICATION SCHEMESTO COVER THE TRANSITION PERIOD UNTIL FULL
IMPLEMENTATION OF THE GLOBALLY HARMONISED CASSIFICATION SYSTEM (GHS)

GHS

LD50 cut-off
mg/kg b.w.

EU/chemicals/
liquid
pesticides

EU solid
pesticides

UN liquids

UN solids

Switzerland

US EPA crk

Japan
PDSCA

Canada /
WHMIS/
US OSHA

US EPA
pesticides

uUsS CPSC

Canada
pesticides

5mag/kg
3 animals

fA

©

5mag/kg

3 animals

N\Stary”

50mg/kg
3 animals

50mg/kg
3 animals

300mg/kg

3 animals

300mg/kg
3 animals

2000mg/kg
3 animals

2000mg/kg

3 animals

3(at 50)*

other

A 4 h 4 A 4
Category 1 Category 2 C ategory 3 Category 4 Category 5 o)
> 0-5 >5-50 > 50 - 300 > 300 - 2000 >2000 - 5000

| 25 | 200 2000 o |
| | | | | | | | | | | | | | | | | | | | | |

| 5 | | 500 | o |
| | | | | | | | | | | | | | | | | | | | | |

[ o] o] —
| | | | | | | | | | | | | | | | | | | | | |

| 5 | 50| 200 0 |
| | | | | | | | | | | | | | | | | | | | | |

| 5 | 50 | 500 | 2000 5000 | 00 |
| | | | | | | | | | | | | | | | | | | | | |

I 25 | o |
| | | | | | | | | | | | | | | | | | | | | |

| 30| 300 | o |
| | | | | | | | | | | | | | | | | | | | | |

| 50| 500 | o |
| | | | | | | | | | | | | | | | | | | | | |

| 50| 500 | 5000 | 00 |
| | | | | | | | | | | | | | | | | | | | | |

| 50 5000 | o« |
| | | | | | | | | | | | | | | | | |

| 50 | 500 | 10000 2000 o |

are used

- per step three animals of a single sex (normally females)

-0,1,2,3: Number of moribund or dead animals at each step

- o :unclassified
- *: at first step

- GHS: Globally Harmonized ClassificationSystem (mg/kg b.w.
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ANNEX 2 (continued 2)
TEST GUIDELINE 423: CLASSIFICATION ACCORDING TO CURRENTLY STILL APPLICABLE

CLASSIFICATION SCHEMESTO COVER THE TRANSITION PERIOD UNTIL FULL
MPLEMENTATION OF THE GLOBALLY HARMONISED CASSIFICATION SYSTEM (GHS)

5mg/kg
3 animals

5mg/kg
3 animals

50mag/kg
3 animals

50mag/kg
3 animals

V

300mag/kg
3 animals

300mag/kg
3 animals

2000mg/kg
3 animals

2000mg/kg
3 animals

GHS Categoryl Category 2 Category 3 Category 4 Category 5 (%]
> 0-5 >5-50 >50-300 > 300 - 2000 >2000 - 5000
3+
*
3(at50) other (at 300) other 3 2 1 0

LD50 cut-off
mg/kg b.w.

EU,chemicals/

liquid | 25 | 200 2000 © |

pesticides
| | X X X X X X X

EU solid

e [ s ] | | o |
| | X I X X X X X X

o e | 5| 50 | 500 | o |
I I X | X X X X X X

UN solids | 5 | 50 | 200 0 |
| | X X X X X X X

swierans | 5 | 50 | 500 | 2000 5000 | o |
I I X | X X X X X X

US EPA crk | 25 | 00 |
I I X | X X X X X X

Japan

sapan | 30 | 300 w |

Canada | | | X I X X X X X X

WHMIS/

US OSHA | 50| 500 | * |
| | X I X X X X X X

US EPA

pesticides | 50 | 500 | 5000 | 0o |
| | X I X X X X X X

Us cPsc | 50| 5000 | 0 |
| | X I X X X X X X

Canada

pesticides | 50| 500 | 1000 | 2000 o |
- perstep three animals of a single sex (normally females) - o :unclassified

are used - *: at first step

-0,1,2,3: Number of moribund or dead animals at each step -GHS: Globally Harmonized ClassificationSystem (mg/kg b.w.

18



ENV/IM/MONO(2001)4

ANNEX 2 (continued 3)

TEST GUIDELINE 423: CLASSIFICATION ACCORDING TO CURRENTLY STILL APPLICABLE
CLASSIFICATION SCHEMESTO COVER THE TRANSITION PERIOD UNTIL FULL
IMPLEMENTATION OF THE GLOBALLY HARMONISED CASSIFICATION SYSTEM (GHYS)

e

A 4
5mg/kg < 50mg/kg < 300mg/kg < 2000mg/kg
3animals |g— 3animals |eg— 3animals |eg— 3 animals

5mg/kg

3 animals

50mg/kg
3 animals

300mg/kg
3 animals

2000mg/kg

3 animals

A 4
GHS Category 1 Category 2 Category 3 Category 4 Category 5 o0
> 0-5 >5-50 > 50 - 300 > 300 - 2000 >2000 - 5000
* h * h 3 2 h
3(at 50) other 3(at 300) other @t 2000)| |(at 2000) other 1 0

LD50 cut-off
mg/kg b.w.

EU/chemicals/

baneides |. ] 2.5| ] 200 _ _ _ 2000 | w |
e, [ s | | w_|
| | | | | | | | | | | | | | | | | | | | | |
v |5 | 50 | 500 | o |
| | | | | | | | | | | | | | | | | | | | | |
weois |5 | 50 | 200 o |
| | | | | | | | | | | | | | | | | | | | | |
cwnotana | 5 | 50 | 500 | 2000 5000 | @ |
| | | | | | | | | | | | | | | | | | | | | |
US EPA crk I 25| [o¢] I
| | | | | | | | | | | | | | | | | | | | | |
| 30| 300 | o |
canada |  — 1 I 1 1 1 I 1 I 1
s L s T _ o ]
vseen | 50 | 500 | 5000 | ® |
| | | | | | | | | | | | | | | | | | | | | |
Us cPsc I 50| 5000| © |
| | | | | | | | | | | | | | | | | | | |
corase | 50 | 500 | 1000 | 2000 o |

are used

- per step three animals of a single sex (normally females)

-0,1,2,3: Number of moribund or dead animals at each step

- o :unclassified
- *: at first step
- GHS: Globally Harmonized ClassificationSystem (mg/kg b.w.
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ANNEX 3

STATISTICAL BASIS FOR ESTIMATING ACUTE ORAL TOXICITY COMPARISON OF
OECD GUIDELINES 420, 423 AND 425

INTRODUCTION

1 This document describes the statistical strengths and limitations of the various methods for
accurately determining a point estimate of the LD, confidence limits around the point estimate of LD,
and information on the dose-effect response. In this context, a dose-response curve applies to the
estimation of lethality and a dose-effect response applies to the estimation of the change in the variety and
distribution of all other types of toxicological signs with the change in dose. By design not all of the
guidelines will provide estimates for all of these endpoints. This document allows the reader to quickly
identify the tests that will meet his or her particular needs.

2. The statistical basis for all test methods is that lethality is a quantal response. Its measurement
will give rise to a frequency distribution of responses reflecting the composite tolerances of the test
population upon exposure to graded doses of the test chemical. In practice, most chemicals giveriseto an
approximately lognormal distribution of deaths versus dose, skewed toward hypersensitivity. When this
frequency population istransformed to alogarithmic abscissa, a (symmetric) normal distribution generally
results that can be characterized by two parameters, the median and the standard deviation, SD. The
median is the dose at which 50% of the animals are killed by the test chemical and is called the LD,,. Not
al animals will react in the same way to the chemical and thus SD represents the square root of the
variance of the test populations' response to the chemical. The dose-response curve is sigmoidal in nature
and represents the cumulative response of the test animals to the chemical. The inflection point of this
sigmoidal curve coincides with the LD, for the test population.

3. Wheat followsis a brief description of the mathematical and biological principles underlying each
acute oral toxicity method followed by a listing of how each test estimates or does not estimate the
specific parameters mentioned above.

GUIDELINE 420 :FIXED DOSE PROCEDURE
PrinciplesUnderlying The Test M ethod

4, The Fixed Dose Procedure (FDP) is a method for assessing acute oral toxicity that involves the
identification of a dose level that causes evidence of non-lethal toxicity (termed evident toxicity) rather
than a dose level that causes lethality. Evident toxicity is a general term describing clear signs of toxicity
following administration of test substance, such that an increase to the next highest fixed dose would be
expected to result in the development of severe toxic signs and probably mortality.

5. Underpinning the FDP is a belief that the toxic profile of a substance can be characterized with
sufficient reliability for most regulatory situations without the need for the identification of a lethal dose.
That is, observations made at non-lethal doses will allow substances to be ranked, or classified, according
to their acute toxicity, provide information to aid dose level selection for repeat dose studies and provide
hazard data for use in a risk assessment. The origina FDP was subject to a number of validation and
comparison studies, which showed that classification outcome was similar to that based on the outcome of
traditional tests for determining an LD, value (1)(2)(3)(4)(5).
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6. Fixed dose levels of 5, 50, 300 and 2000 mg/kg and rules for the sequential procedure were
adopted following a rigorous analysis using a statistical model (6)(7). The analysis predicted the
classification outcome (according to the EU scheme and the lethality-based GHS), numbers of animals
used and number of substance-related deaths using a number of FDP design options for substances with a
range of LD,, values and dose response slopes for lethality. On the basis of this analysis, the design of the
FDP was optimised with respect to classification performance and animal welfare.

7. The statistical modelling showed that the FDP produces classification outcomes similar to that
based on the LD, value for substances with a steep (greater than 2) dose response curve for mortality. For
substances with arelatively shallow (less than 2) dose response curve thereis an increasing probability the
FDP will produce a more stringent classification than that based on the LD, value; however, the risk of a
less stringent classification than that based on the LD, value is negligible. The influence of the choice of
starting dose on the classification outcome, which can be a problem with sequential procedures, is
negligible.

Point Estimate of LD,

8. The FDP is not designed to determine a point estimate of LD_. However, an approximate LD,
range can be inferred from the classification outcome. The ability of the FDP to correctly classify (i.e.
assign to an LD, range) is discussed above.

Confidence Limitson the Estimate of LD,

9. The FDP is not designed to determine a point estimate of LD, or confidence limits on the
estimate of the LD,

Dose-Effect Curve

10. Since lethality is not the preferred endpoint for the FDP, information on toxicological effects
seen only at dose levels close to a lethal dose will not always be available. However, it has been shown
in a number of validation and comparative studies (1)(2)(3)(4)(5)(6) that while there were instances where
clinical signs observed in FDP tests differed from those observed in traditional LD, tests, in only a few
cases were these meaningful. In the majority of cases, the clinical signs not observed in the FDP tests
were non-specific signs of approaching death.

GUIDELINE 423: ACUTE TOXIC CATEGORY METHOD
PrinciplesUnderlying The Test Method

11. The acute toxic category (ATC) method alows for the alocation of chemical substances to all
classification systems currently in use (e.g.. the LD, is between 50 and 500 mg/kg body weight) (8)(9). It
is agroup sequential procedure using three animals of one sex per step. Four pre-identified starting doses
are possible.

12. The ATC Method is based on the probit model; i.e., the dose-response relationship follows the
Gaussian distribution for log-dose values with two parameters, the mean (LD,,) and the slope in probit
units based on the log-scaled dose-axis (logarithm according to base 10). Then, following the test scheme
of the method, expected probabilities of a correct, of a lower and of a more stringent classification in
dependence on the true oral LD, value of a substance and its slope can be derived.

13. The test doses were selected with respect to the Globally Harmonized Classification system. It
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has been shown that the probabilities of correct classification is greatest when test doses and category
limits are identical. The minimal distance factor between two neighboring toxic classes has to be 4 for
slopes of at least 1 to achieve a probability of correct classification of at least 0.5 for at least one LD,,
value in each category. For a slope of at least 1 the probability of an allocation to a lower than correct
toxic category islimited to 0.256.

14. There is only a low dependence on the starting dose with respect to classification results,
especialy for slopes of greater than 1. With increasing slopes or increasing LD, values this influence
decreases and tends toward zero for an unlimited increase of slope or LD, Also for infinitely low values
of LD, the influence becomes zero.

15. There is a strong dependence on the starting dose with respect to expected numbers of animals
used and of moribund/dead animals. Therefore an appropriate starting dose should be near the true LD,
of the substance to be tested to minimise the number of animals used.

Point estimate of LD,

16. The ATC was not designed to determine a point estimate of LD,,. However, a point estimate of
the LD,, can be calculated by the maximum likelihood method providing there are at least two doses with
mortality rates not equal to 0% or 100%. However, the probability of two such doses is rather low
because the distance between two neighboring doses is 6- to 10-fold and up to six animals per dose are
used (10).

Confidence Limits On The Estimate Of LD,

17. The ATC was not designed to determine a point estimate of LD,, or confidence limits.
Providing there are at least three doses, two of which have mortality rates not equal to 0% or 100%, the
maximum likelihood method can be used to calculate and broad confidence limits on the estimated LD

Dose-Effect Curve

18. The ATC was not designed to determine a dose-effect curve for the LD,,. However, dose-effect
curves can be calculated by the maximum likelihood method providing there are at least three doses, two
with the specific toxic signs not present in 0% or 100% of the animals.

GUIDELINE 425.UP-AND-DOWN METHOD
Principles Underlying the Test Method

19. The concept of the up-and-down (UDP) testing approach (sometimes called a Staircase Design)
was first described by Dixon and Mood (11)(12). There have been papers on such issues as its use with
small samples (13) and its use with multiple animals per dose (14). One of the most extensive discussions
appears in adraft monograph prepared by W. Dixon and Dixon Statistical Associates for aU.S. National
Institutes of Health [NIH] Phase | Final Report, Reduction in Vertebrate Animal Use in Research,
produced under SBIR Grant No. 1-R43-RR06151-01(15). This draft monograph is available from its
author for a fee or from the National Center for Research Resources of the NIH to individuals under the
Freedom of Information Act.

20. In 1985, Bruce proposed the use of the UDP for the determination of acute toxicity of chemicals
(16). While there exist severa variations of the up-and-down experimental design, Guideline 425 is a
modification of the procedure of Bruce as adopted by ASTM in 1987 (17). The guideline providesamain
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test, for LD, point estimation and a computational procedure, used together with the main test to calculate
confidence intervals. The UDP calls for dosing individual animals of a single sex, usualy females, in
sequence at 48-hour intervals, with the initial dose set just below “the toxicologist’s best estimate of the
LD,,” or at 175 mg/kg if no such estimate is possible. Following each death (or moribund state) the dose
is lowered; following each survival, it is increased, according to a pre-specified dose progression factor.
If a death follows an initial direction of increasing doses, or a survival follows an initial direction of
decreasing dose, additional animals are tested following the same dose adjustment pattern and testing is
ended if certain criteriaare met. The OECD 425 protocol calls for a default dose progression factor of 3.2
and default s for maximum likelihood calculations of 0.5 (i.e., 10g(3.2)). Dosing levels and calculation
details are provided in the guideline.

Point Estimate of theLD,,

21. From the data a point estimate of the LD, is calculated using the maximum likelihood method
(18)(19).

Confidence Limits On The Estimate Of LD,

22. Confidence limits around the LD,, value can be calculated using the maximum likelihood
method (18)(19), provided a suitable historical or other sound estimate of the standard deviation can be
employed. A computational procedure based on profile likelihoods can provide confidence limits for the
LD,, when no prior estimate of the standard deviation is available. The procedure identifies bounds for
LD,, from aratio of likelihood functions optimized over sigma (profile likelihoods). Procedures are also
included for certain circumstances where no intermediate doses exist (for instance, when testing has
proceeded through a wide range of doses with no reversal or where doses are so widely spaced that each
animal provides areversa).

Dose-Effect Curve

23. A dose effect curve can be calculated using a two parameter probit model provided that the
response is quantal and there is an overlapping of the range of doses that result in a positive and negative
response.
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