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Adopted:
OECD GUIDELINE FOR TESTING OF CHEMICALS 12 May 1981

"Subchronic Dermal Toxicity: 90-day Study"

INTRODUCTORY INFORMATION

=

 Prerequisites

— Solid orliquid test sbstance

— Chemical identification of test lsstance

— Purity (impuities) of test shistance

— Solubility characteristics

— pH (where apppriate)

— Stability, including stability in vehicle Wwen sapplied
— Melting pant/boiling point

e Standard documents

There are no relevamternatiomal standards.

2. METHOD

A. INTRODUCTION, PURPOSE, SCOFE, RELEVANCE,
APPLICAT ION AND LIMIT S OF TEST

In the assessmerand evalwation of the toxic characteristics of caenical the
deternination of sitchronic dermal toxicity may be carried aditer initial information on
toxicity has been obtained by acute testing. It provitfesmation on pssible health hazards
likely to arise from repeated exposure by the dermal route over a lpeited of time.

e Definitions

Swbchranic dermal toxicity is the adverse effects occurring agsult ofthe repeated
daily dermalapplication of ahenical to experimental aniats for part (noexceeding 10 per
cent) of a lifespan.

Dosein a dermatest is the amount of test substance applied to the skin (agaiigd
in subchronic tests). Dose is expressed as weight (g, mg) or as weight of the test substance per
unit weight of tesanimal (e.g. mg/kg).

No-effectlevel/No-toxic-effectlevel/No-adverse-effedevel is the maximum dose used
in a test vaich produces no adverse effects. A no-effect level is expressed in terms of the
weight of a substance givelaily per uit weight of tesanimal (mg/kg).

Users of this Test Guideline should consult the Preface,
in particular paragraphs 3, 4, 7 and 8.
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Cumulative toxicity is the adverse effects of repeated doses occurringessila of
prolongedhctionon, orincreased concentration of the administered substaitsengtabolites
in, susceptibldgissue.

e Principle of the test method

Thetest substance is appliedily to the skin irgraduated doses to several groups of
experimental animals, one dose perugrofor aperiod of 90 days. Ding the period of
application the animals arbserved daily to detesigns of taicity. Animals which die during
the test are necropsieahd atthe conclusion athe test the survivingnimals are sacrificed and
necropsied.

B. DESCRIPTION OF THE TEST PROCEDWRE

e Preparations

Healthy young adult aniats are acclimatised to tkeboratory conditions for at least
5 days prior tdhe test. Before the testnimals are randomised and assigned to the treatment
and caitrol grops. Shortlybefore testing, fur is clipped from the dorsal area of the trunk of
the testinimals. Shaving may be employed, but it should be carrieghpraxinately 24 hours
before the test. Repeat clippingsbaving is usually neededsgiproxinately weeklyintervals.
Whenclipping or shavindhe fur,care must be taken to avoid abrading the skin, which could
alter its permeability. Not less than 10 per cent of the body surface area should be clear for the
application of the test batance. The gight of the animal should be taken into account when
deciding on the area to be cleared and on therdiions of the covering. When testing solids,
which may be pulverised if appropriate, &t substance should be moistened sufficiently with
water or, wherenecessary, a #able vehicle to ensure good contact with the skihen a
vehicle is used, thafluence of the vehicle on penetratiorskih bythe test substance should
be takerinto account. Liquid test substances gemerally usedndiluted.



411

"Subchronic Dermal Toxicity: 90-day Study" page 3

 Experimental animals

Selection of species

The adultrat, rabbit or guinea pig may bsedl. Other species may be useditit use
would require justification.

The following weight ranges at thstart of the test are ggested in order to provide
animals of a size whicfacilitates the conduct of thest:

rats,200 to 300 grabbits, 2.0 to 3.0 kg; guinea pig§0 to 450 g.

Where a subchronic dermal study is conducted as a ipljnto a lag-term study, the
same specieandstrain should besed in both studies.

Number and sex

At least 20 animals (10 femaded 10 rale) withhealthy skin should be used at each
dose level.The ferales should be fiparousand non-pregnant. ifiterim sacrifices are
planned the number should be increased by the number @lssioheduled to be sacrificed
before the copletion of the study. A satellite group of @Qimals (10 animals per sex) may
be treated with thhigh dose level for 90 daymd observed fareversibility, persistence, or
delayed ocauence of toxic effects for a post-treatment period of appropriate lengtlallgorm
not less than 28 days.

Housing and feeding conditions

Animals should beagedndividually. The terperature in the experimengadimal room
should be 22°C (+ 3°) for rodents or 20°C (z 3°) for rakdnitsthe relative huidity 30-70
per cent. When the lighting is artificial, the sequence should be 12lightyr42 hoursdark.
For feeding, convention&boratorydiets may be sed vith an unlimited spply of drinking
water.

e Test conditions

Dose levels

At least three dose levels with antrol and (where appropriate) a vehiclentml should
be used. Except fdreatment with test substancesjmals in the adrol group should be
handled in an identical manner to thet group subject3he highest dose level should result
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in toxic effects but not produce an incidencdatdlities wiich would prevent a meaningful
evalwation.The lowest dose level should not produce any evidence of toxicity. Where there is
a usable estigtion of humanexposure the lowest level showdeceedthis. Ideally, the
intermediate dose level(s) should produce minimal observable toxic effects. If more than one
intermediate dose is used, the dose levels shoupdmed to produce gradation of toxic
effects. In the lovandintermediate groupand inthe controlghe incidence of fatalities should

be low, in order to permit a meaning&alation ofthe results.

If application of the test bgtance produces severe skiitation the concentration
should be reduced, although this may result in actiethin, or absence of, otherxio effects
at the high dose level. However, if the skin has Iaelly daraged early irthe study, it may
be necessary terminate the studgnd undertake a new study at lowencemtrations.

Limit test

If a test at one dose level of at 1e&800 mg/kg body eight (but expected human
exposure may indicate the need for a high dose level), using the procedures deschitzed for
study, produces no observable toxic effertd if toxicity would not be expectbdsed upon
data fromrstructually related compounds, then a full study using three dose levels may not be
considered necessary.

Observations
A careful clinicalexanination should be ade aleast mce each dayAdditional
observations should beante daily vth appropriate actioriaken to minimise loss of animals
to the study, e.gnecropsy or refrigeration of thosmimals founddead, and idation or
sacrifice of veak or mobund animals.

e Procedure

Theanimals are treated with thest substancéjeally for at least 6 hours per day on
a 7-dayper week basis, for eriod of 90 days. Hosver, based primarily opractical
considerations, application on @&y per weelbasis is considered to be acceptahiemals
in a satellite group scheléd for follow-up observations should kept for at least a further
28 days without treatemt to detectecovery from, orpersistence of, toxic effects.
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The test substance should be appli@fbtmly over an area which is approxtely 10
per cent of the tal body surfacarea. With highly toxic substances the surfaea ceered
may be less, but as much of the area should be covétedsvthinand miform a film as
possible.

Betweenapplications the test Bstance is held in contact with the skin with a porous
gauze dressingnd na-irritating tape.The test site should be furthervared in a sitable
manner to retain the gauze dressingtasidsubstan@ndensure that the animals cannot ingest
the test substance. Restrainers may dael Lo preveringestion ofthe test substance, but
complete immbilisation is not a recomemded rathod.

Signs of toxicity should beecaded as they are observéat;luding the time of onset,
the degree and thtion. Gige-side observations should include, but not higelinto,changes
in skin and fur, eyes and mucous membranes, as webgigatory, circulatory, autonomic and
central nervous system, somatomotor activity and behaviour pattern. Measurements should be
made of food consyption weeklyand the animals weighedekly. Reglar observation of the
animals isnecessary tensure that animals are not lost from the study due to causes such as
cannibalism, autolysis ¢issues or iisplacement. At the end tife study period all survivors
in the non-satellite treatment groups are sacrificediddadanimals should be remed and
sacrificed vinen nticed.

e Clinical examinations

The following exarmations should be ade:

(&) Ophthalmologicaxanination, sing an ophthalmoscope or equivalent suitable equipment,
should be made prior to exposure totdst sbstance and at the tamation of the study,
preferably in all animls but at least in the high dose andtim growps. If changes in the
eyes are detected ahimals should bexamined.

(b) Haematology, inclling haematerit, haemoglobin amentration, erythrocyte cetjtotal
anddifferential leucocyte count, and @asure of clotting potential, such as clotting time,
prothronbin time,thrombglastin time, or platelet count, should be investigated at the end
of the testperiod.
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(c) Clinical bichemistrydeterninations on blood should learried out at the end of the test
period.Test areas which are considered appate to all stdies are electrolyte balance,
carbohydrate metabolism, livand kidney faction.Theselection of specific tests will be
influenced by bservations on the mode dlction of the substance. Suggested
deterninationsarecalcium, phosphorus, chloride, sodiumgssiumfasting glucose (with
the period of fasting appropriate tioe species), serum glut@apyrwic transaminase®,
serum glutamic oxalaocettcansaminase**, ornithine decarboxylase, gamma glutamyl
transpeptidase, ureatrogen,albunen, bloodcreatinine, totabilirubin and ttal serum
protein measurements. Other defeations vhich may be necessary for an adequate
toxicological evalation include analyses of lipids, hormones, acid/base balance,
methaemoglobin, cholinesterase activity. Additional clinicalct@mistry may be
employed, where necessary, to extendirtestigation of bserved effects.

(d) Urinalysis is not required on a routine basis, but offilgnthere is an indicatiohased
on expected or observed toxicity.

If historicalbaseline data are inadequat&sideration should kgven to deterination
of haematolgical andclinical bicchemistry paraeters before dosing coremces.

« Pathology

Gross necropsy

All animals should be subjected to a full gross necropsy whicldagkxammation of
the external surface of the body, all orificasdthe cranial, thoraciandabdominal cavities
andtheir contentsThe liver, kidneys,adrenalsand testes must be eighed wet as soon as
possible after dissection to avoididgy. The folloving agans andissues should hgreserved
in a suitable medium for possible future histopatjioldexanination: all gross lesits, brain -

including sections of medulla/ps, cerebellar corteand cerebral cortex,pituitary,
thyroid/parathyroid, thymus, (trachea), lungs, heartagsalivary glands, liver, spleéigneys,
adrenals, pancreas, gonads, accessory genital organs, gall fifagdesent), oegphagus,

*  Now known asserum alanine aminotraferase.

** Now known asserum asprtate aminwansferase.
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stomach, duodenurjgjunum, ileum,caecum, colon, rectumrioary bladder, representative
lymph node, (female mammary gland), (thigh mlscre), peripheral nerve, (eyes), (sternum

with bone marrow)(femur - including articular surface), (spinal cord at three levels - cervical,

midthoracic and lumbar), and (exorbital lachrymal glands). (The tissuggmed in brackets
need only be examined iiidicated by signs of toxicity or targetganinvolvement.)

Histo pathology

(@) Full histopathology should learried out on normaindtreated skirand on organs and
tissues of allnimals in the adrol and high dose groups.

(b) All grosslesions should bexamined.

(c) Target organs in other dose groups shouldxaeined.

(d) Where rats aresad, lungs of animals in the low and intermediate dose groups should be

subjected thistopathologicaéxanination forevidence ofnfection, since this pxides
a convenient assessment of the state of health of the animals. Ristthgatholgical

exanination may not be required toely on the animals in these groups but must always

be carried out in organs which showed evidendesibns inthe high dose group.

(e) When a satellite group is used, histopathology should be perforitigsliesand organs
identified as showing effects in other treated groups.

3. DATA AND REPORTING

e Treatment of results

Data may be summarised in tabular form, shgwor eachtest group the nuper of
animals at the start of the test, the number of animals showingdetiie types désions and
the percentage of animalssplaying each type désion.

All observed results, quantitative and incidental, should beatedlhy ammppropriate
statistical method. Angenerally acceptedtatistical method may besed; the statistical
methods should be selected durihg design of the study.
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e Evaluation of results

Thefindings of a subchronic dermal toxicity study shouldebaluated in conpction
with the findings of preceding studies and considered in terms of the observed toxic effects and
the necropsyand histopatholgical findings.The evalwation will includethe relaticship
between the dose of ttest sbstance and the presence or absence, the incidence and severity,
of abnormalitiesncluding behaviotal andclinical abnormalities, grosssians identified target
organs, body weight changexffects on mortalityand any ther general or specific toxic
effects. A prperly condated subchronic test should provide a satisfactory &stimof a no-
effect level.

e« Test report

Thetest report must includine followinginformation:
— species/strainsed;
— toxic respaose data by sex and dose;
— time of death during the study or whether animals survived tanseiom;
— toxic or other effects;
— the time of observation &ach abnormal sigandits subsegnt course;
— food and body eight data;
— haematolgical tests employedndresults with relevanibaseline data;
— clinical bichemistrytests employedndresults with relevaniaseline data;
— necropsy findings;
— a detailed description of dlistopatholgical findings; and

— statistical treatent ofresults vinere appropriate.
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Interpretation of the results

A subchronic dermal studyilwprovide information onthe effects of repeated dermal

exposure to a substance. Exttafion fromthe resits of the study to man iglid to a limited
degree, but it can provideseful information orthe degree of perzmneous absption of a
substance, no-effect levedad periissible human exposure.
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