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Adopted:
27.07.95
OECD GUIDELINE FOR THE TESTING OF CHEMICALS
Adopted by the Council on 2% July 1995
Repeded Dose28-day Oral Toxicity Study in Rodents
INTRODUCTION
1. OECD Guidelines for the Testing of Chéemls are periodicallyeviewed in the light of

scientificprogress. The originalugdeline407 was adopted in 1981. In this revised version changes
havebeen nade with theobjective ofobtaining additional iformation from the animals used in the
study.

2. This updated version @uideline407 is theoutcome of a Consultation Meeting of an ad
hoc Working Group of Experts on Systemic &hterm andDelayed) Neurotoxicity, &ld in Paris in
February 1992 (1). It is based on an earlier proposal by the United Kingdom, dated F&d®dary
and the comments received on that propfysal Member courtries.

INITIAL CONSIDERATIONS

3. In the assessment and evaluation of the toxic characteristics of mah#me determination

of oral toxicity using repeated doses may be carried out after inifieiation on toxcity has been
obtained byacute testing. This study providesommation on the posflsle health haards likely to
arisefrom repeated exposure over a relatively limited period of time. The method comprises the basic
repeated dose toxicityugly that may be used for chirals on which a 90 day study is not warranted
(e.g. when the production volunt@es not exceedertain limits) or as a prelimamy to a longerm

study. Theduration of expage should normally be 28 dagkhough al4-day study may be
appropriate in certain circumstances; justification for use @#i-alay exposure period should be
provided.

4, The revised Guidelinplaces more emphasis oaunologcal effects as a specific époint,
and the neeébr carefulclinical ob&rvations of the animals, so as to obtain as mufdiniation as
possible, is stressed. The method shaoddsitify chemicals with eurotoxic potential, which may
warrant further in-depth investigation of thigast. Inaddition, the method maywge an irdication
of immunologdcal effects and reproductive organ toxicity.

5. Definitions usedre gven in the Annex.

PRINCIPLE OF THE TEST

6. The test substance is orally administered daily in graduated doses to several groups of
experimemal animals, one dose level per group for a period ofl&@&. During the period of
administration the animaée observed cleyy, eachdayfor signs of toxicity. Animals which die or

are killedduring the tesare necropsied and at the conclusion of the tegiverg animalsare killed

and necropsied.
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DESCRIPTION OF THE METHOD
Selecton of animal species
7. The preferredrodent pecies is the ratalthough other rodentpecies may be used.

Commonly used laboratoryrains of young healthgdult animals should be employed. The females
should be nulliparous and ngmegnant. Dosing shluld begin as soon as possible after weaning and,
in any case, before the animals are nirez=kg old. At the commencement of the study the weight
variation of animals used should be minimal and noeer + 20 % of the mean weightezich sex.
Where a repeated dose oral study is conducted @slimminary to a longerm sudy, preferably
animals from the samérain and eurce should be used both sudies.

Housing and feedng conditions

8. The temperature in the garimerial animalroom slould be 22°C (£ 3°C).Although the

relative humidity should be dtast 30% angbreferably not to exeed70% other thamuring room
cleaning, the aim should be 50-60%. Lighting should be artificial, the seqgbemgel12 lours light,

12 hours dark. Fofeeding, conventiondhboratory diets may be used with an unlimited supply of
drinking water. The choice of diet may bdlirenced by the need to ensureudtable admixture of

a test substance when administered by this method. Animals may be housed individually, or be caged
in small groups of the same sex; for group caging, no more than five animals should be housed per
cage.

Pre paration of animals

9. Healthy youngadult animals are randomly assigned to the controltegedment goups.
Cages should beranged in such a way that pits effects due to cagglacementare minimized.
The animals ar&ertified uniquely and kept in their cages forl@ast five daysrior to the start of
the study taallow for acclinatisation to the laboratory calitions.

Preparation of doses

10. The test compound is admiei®d by gavage or via the diet or drinkingter. The method
of oral adminiration is dependent on tipairpose of the study, and the physical/cloatproperties
of the test material.

11. Where neceasy, the test substance is dissolved or sufperin a suitable vehicle. It is
recommeded that, wherever pdsie, the use of an agueousligion/suspesion be conidered first,
followed by consideration of a solution/emulsionoih (e.g.corn oil) and then by possibleokition

in other vehiclesFor vehcles other than water the toxic characteristics of the vehicle must be known.
The stability of the test substance in the vehicle shouldebsrmined.

PROCEDURE

Number and sex of animals

12. At least 10 animaldive female and five mle) should be used at each dose level. tdfim

kills are planred, the number should be increased by the number of animals scheduled to be killed
before the completion of théugly. Consideration should bé/gn to an additional sallite group of

ten animals (five per sex) in the control and in the top dose group fervatisn of reversibility,
persistence, or delayaxdtcurrence of toxic effects, for kast 14 days posteatment.
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Dosge

13. Generally, ateast three testrgups and a control group should be used, butoiih
assessment of other data, no effects would be expected at a d080mig/kg bvid, a limit test may

be performed. If thre are no suitable data available, a range finding study mpgrioemed to aid
the determination of the doses to be usedcepkfortreatment with the test substance, animals in the
control goup should be handled in an identical manner to the test group subjects. ifla igahsed

in administering the test substance, the contalig should receive the vehicle in the highedtime
used.

14. Dose levels should be selected taking into account any existing toxiciffp=icd-) kinetic

data availabldor the test comound orrelated materials. The highest dose level should be chosen
with the aim of inducing toxieffects but nodeath or evere sffering. Thereafter, a descending
sequence of dodevels should be selected withvigw to demonstrating any dosagsated response
and no-observed-adverse effects at the lowest dose(M@AEL). Two tofour fold intervals are
frequertly optimalfor stting the descending dokevels andaddition of a fourth testrgup isoften
preferable to using verarge irtervals (e.g. more than a factor of 1@tween dosages.

Limit teg

15. If a test at one dose level of at least 1000 migdgkty weight/day or, for dietary airinking

water adminigation, an equivalent percentage in the diet, or drinkiatgmbased upon body weight
determinations), using thgrocedures described for this study, produces no observable toxic effects
and if toxicity would not be gected based upatata from structurally related cgounds, then &ull

study using three dose levels may not be considezedsary. The limit test applies except when
human exposure indicates the néada higher dose level to be used.

Administration of doss

16. The animals are dosed with the test substance daigndayseach veekfor a period of

28 days; use of a five-day peeek dosing regime or B4-day exposure perioceads to be juiied.
When the test substance is administeredadwage, this should be done in a single dose to the animals
using a stomach tube or a suitablaulration canala. The maximumvolume ofliquid that can be
administered at one time depends on the size of the test animalvollinee slould not exceed
1ml/100gbody weight, except in the case of aquealstions wlere 2n¥100g body weight may be
used. Except fdrritating orcorrosive substances whictilMnormally reveal exacerbated effects with
higher concentrations, variability in testlume slould be minimised by adjusting the contration

to ensure a constamblume atall dose levels.

17. For substances administered via the diatriaking water it is inportant to engre that the
guatrtities of the test substance involved do not interfere with noratation or water balance. When
the test substance is administered indiet¢either a constardietary concentration (ppm) or a constant
dose level interms of the animalfody weight may be used; tlaterrative used must be specified.
For a substance administered gvage, the dose shld be gven at sinilar times each day, and
adjusted as ecesary to maimmin a constant dodevel in terms of animabody weight. Where a
repeated dose study is used as a preliminary to adomgsudy, a similar diet should be useddath
studies.

Observations
18. The observation period should be @8ys, unless the studyuration is l4days (see
paragraph 3). Animals in atellite group scheduled fdollow-up observations should kept for

at least durther 14days witlout treatment to detect delayed occurrence, or persistence of, or recovery
from toxic effects.
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19. Generaklinical ob®rvations should be axle at least onceday, preferably at the same
time(s) eachday and cotidering thepeak period of anticipated effects after dosing. Thelth
condition of the animals shild be recorded. At least twiaaily, all animals are observed for
morbidity and mortality.

20. Once before the first exposure @itow for within-subject comparisons), and at least once
a week tlereafter, detailedlinical ob®rvations should be ade in all animals. These ebgtions
should be made outle the home cage in a standard arena and preferably at the same time, each time.
They should be carefully recorded, preferably ustayisg systems, gificitly defined by the testing
laboratory. Effort should be made to ensure that variations in the telimos are minimal and that
observationsare preferably conducted by observers unaware dfr¢dhment. Signsated should
include, but not be limited to, changes in skin, fur, eyes, mucoudraeespccurrence of secretions
and excretions and autononsctivity (e.g.lacrimation, piloerectionpupil size, unusual rpsatory
pattern). Changes in gait, posture and response thitgras vell as the presence dbnic or tonic
movements,tereotypies (e.g. excessiveogming, repetitive circling) or biarre behaviour (e.gel-
mutilation, walking backwards) should also be recorded (2).

21. In the fourth expase week senary reactivity to stimuli of different types (2) (e.g. auditory,
visual and proprioceptive stimulif3)(4)(5), assessment of grigrength (6) and motor activity
assessment (7) should be conductedgitherdetails of the procedures that could be followed areng

in the respectiveeferences. However, altetive procedures than those referethcould also be used.

22. Functional observations atuncted in thefourth expoare week may be dtted when the
study is conducted aspeliminary study to a subguent subchroni®0-day) study. In that case, the
functional observations should be included in this follgw study. On the other hand, the availability
of data on funtional observations from threpeated dosdusly may enhance thability to select dose
levels for a sulequent subchronidigly.

23. Exceptionally, functional observations may also bétethfor groups that otherwise reveal
signs of toxicity to an extent that would diigantly interfere with the fuotional test performance.

Body weight and foodwater corsumption
24, All animals should be weighed at least onceegky Measrements ofood consumtion

should be rade at least weekly. If the test substance is administered viliriksg water, water
consumption sbuld also be measured at least weekly.

Hae matology

25. The following haematolagal examirations sbuld be nade at the end of the tgstriod:
haematocrit, haemampbin concentration, erytbcyte count, total anddifferential leucocytecount,
plateletcount and a meare of bloodclotting time/potetial.

26. Blood samples should hakenfrom a namedite just prior to or as part of the procedure
for killing the animals, andtered under appropriate ogitions.

Clinica Biochemnmistry

27. Clinical biochemistry determations to investigte major toxic effects in tissues and,
specifically, effects on kidney and liver,oslid beperformed orblood sampleebtained ofall animals
just prior to or as part of the procedure kilting the animals(apartfrom those found mribund
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and/or intercurretly killed). Overnight fasting of the animals prior tblood sampling is

recommendéetl. Investigations oplasma or erum slall include edium, potassium, glucose, total
cholesterol, ureacreatinine, totalprotein and albumin, ateast two enzymes indicative of
hepatocellular effects (such aaanine aminotrarisrase, aspartate arotnangerase, alkaline
phosphatase, gammautamyl tranpeptidase, and sorbitol dgifrogenase). Measirements of
additional enzymes (ofepatic or otheorigin) andbile acids may provide usefulformation under

certain circumstances.

28. Optionally, the following urialysisdeterminationgould beperformed during the last week
of the study using timedrine volumecollection; appearance, volume, osmolality or specific gravity,
pH, protein, fucose and blood/blood cells.

29. In addition, studies to investite erum narkers of general tissue damage should be
considered. Othedeterminations that shild be carried out if the known properties of the test
substance may, or are suspected to, affect related metabolic profiles cattugi®, phosphate, fasting
triglycerides, specific hormones, methaetob@ and cholingsrase. These need to identified for
chemicals incertainclasses or on a case-by-case basis.

30. Overall, there is aeedfor aflexible approachdepending on thepscies and the observed
and/or expected effect with avgn compound.

31. If historical basline dataare inadequate, consideration should ivergto determination of
haematologcal andclinical biochemistryvariables before dosing commences.

Pathology

Gross necropsy

32. All animals in the study shall be subjected to a full, detailed gross necropsy which includes
careful examiation of the externalusface of the body, all orifices, and tlearial, thoracic and
abdominalcavities and their contents. The livéidneys adrerals teses epididynmides thymus

spleen brain and _teart of all animals (aparfrom those found wribund aml/or intercurrety killed)

should betrimmed of any adbrent tisse, as appropriate, and their wet weight taken as soon as
possible after diggtion toavoid drying.

33. The following tissues slild be preserved in the most appropriatation medium foboth
the type of tissue and the intended sgjoent histopatilogical examiration: all gross ledons, brain
(representative regionsdluding cerebrum, cerebellum and pongina cord fomach gmall and
large integines (including Peyer's patches), livekidneys adrerals spleen heart thymus thyroid,
trachea and lurgs (preserved by itation with fixative and then immersion)pgads accesory sex
organs (e.g. uterus, prostate)rinary bladder lymph nodes(preferably one lymphatecovering the
route of adminisation and another one distaindm the route of adminigation tocover systemic
effects),peripheral nerve (sciatic or tibial) preferably in clogeroximity to the muscle, and a section
of bone marrow (or, alternatively, a fresh moted bone m@mrrow apirate). Theclinical and other

@ For a number of meagements in serum anglasma, most notably for glucosayernight
fasting would be preferable. The major reason for pheference is that the dreased
variability which would inevitably resuftom nonfasting, would tend to mask more subtle
effects and make interpretation difficult. On the other hand, however, overnight fasting may
interfere with the general metabolism of the animals and, particuldidgding tudies, may
disturb the daily exposure to the test substanceovdfnight fasting isadoptedclinical
biochemical determinationsa@hld beperformedafterthe conduct of fuctional observations
in week 4 of thetsidy.
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findings may suggest the need to exanadditional tissues. Also any organs considered likely to be
target organs based on the knoproperties of the test substance should be preserved.

Histopathology

34. Full histopatblogy stould be carried out on the preserved organs and tissues of all animals
in the control and high dose groups. These exations sbuld be extended to animals of all other
dosage groups, tfeatmett-related changes are observed in the high dose group.

35. All gross lesions shall be examined.

36. When a satellite group is used,tdypsthology sbuld beperformed on tissues and organs

identified as showing effects in the treated groups.

DATA AND REPORTING

Data

37. Individual data should be provideddditionally, all data should be summarised in tabular
form showingfor each test group the number of animals at the start of the test, the number of animals
found dead during the test or killddr humaneeasons and the time of any death or humane kill, the
number showing signs of toxicity, a deption of the signs of tagity observed, icluding time of

onset, duration, andegerity of any toxic effects, the number of animals showing lesions, the type of
lesions and the percentage of animals displaying sgehof lesion.

38. When possible, numerical results should be evaluated by an appropriate and generally

acceptable statistical method. The statistical methods should be selecteylthe design of the
study.

Ted report
39. The test report must include tfilowing information:
Test substance:

- physical nature, purity and phigechenical properties;
- identificationdata.

Vehicle (if appropriate):

- justification for cloice of vehicle, if other than water.
Test animals:

- speciesfsain used,;

- number, age and sex of animals;

- source, housing cditions, diet, etc.;

- individual weights of animals at the start of the test.

Test conditions:

- rationale for dose level selection;
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- details of test substanf@mulation/diet preparation, agved concetration, stability
and homogeneity of the preparation;

- details of the admintiation of the test substance;

- conversionfrom diet/drinking wvater test substance cont@tion (ppm) to theactual
dose (mg/kg body weight/day), if applicable;

- details of food and water quality.

Results:

- body weight/body weight changes;

- food consumption, and vater consurption, if applicable;

- toxic response data by sex and dose leveluding signs of toxicity;
- nature, severity anduration of clincal ob®rvations (whether revdige or rot);
- sensory activity, gripteength and mtor activity assessments;

- haematologal tests withrelevant base-lingalues;

- clinical biochemistry tests with relevant ledée values;

- body weight akilling and organ weight data;

- necropsy findings;

- a detailed desiption ofall higopathologcal findings;

- absorptiondata ifavailable;

- statisticaltreatment of radts, where appropriate.

Discussion of rasts.

Conclusions.
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ANNEX

DEFINITIONS

Do< is the amount of test substance administered. Dose is expressed as weight (g, mg) or as weight
of test substance per unit weight of test animal (e.g. mg/kg), or as constant dietaryratiogcen

(Ppm).
Dosage is a generalerm conprising of dose, its frequency and the duration of dosing.

Evident toxicity is a generaterm describinglear signs of toxicityollowing administration of test
substance. These should h#fisient for haard assessment and should be such that an increase in
the dose administered can be expected tdtriesthe development of severe toxic signhs and probable
mortality.

NOAEL is the abbreviation for no-observed-adverse-effect level and is the highest dose level where
no adversdreatmeit-related findings are observed.
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