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Following Acute Exposue
INTRODUCTION
1. OECD Guidelines are periodicallyreviewed in light of scientificprogress and in

consideration of animal welfare. This updated guideline nesésed methods gluding measurement
of neuropathytarget eterase intbition (NTE; formerly neurotoxic eterase) fordetermination of the
effects of an adequate high dose and no longer requires a repeated doag @&i(1)(2)(3).
Inhibition of NTE in brain andpinalcord within 24-48 hours after dosing correlates well with the
clinical and norphologdcal effects of delayedeurotoxcity seen 10-20 days later. The NTE test model
was found to bealid for all organophosphorus esters knowrdose delayedauropathy in man (4).
Therefore, quatitative data on NTE inbition will signficantly improve the ability taletermine
whether ambiguous results setimes seen in bekioral or hisopathologcal data should be considered
to indicate gpotertial delayed murotoxicant (1)(2)(3)(4).

2. This updated version @uideline418 resultedrom a Conaltation Meeting of thexdd hoc
Working Group of Experts on Systemic @hterm and(Delayed) Neurotoxicity, éld in Paris in
February, 1992 (5). It iurther based on aearlier proposal, discussed at the OECD adMeeting
on Neurotoxicity Testing,did outside Washington, March 1990(6), and the comments received
on that proposatom Member courtries.

INITIAL CONSIDERATIONS

3. In the assessment and evaluation of the toxic effects of substancespdrtairnto consider
the potential of certainlasses of substances to cause specific typesunbtoxicity that might not be
detected in other toxicity studie€ertain organophosphorus substan@sheen obarved to cause
delayed murotoxcity and should be considered as candidates for evaluation byuidedige (7)(8)
(see Annex). In additiorin vitro screening testould be employed tidentify those chemsals which
may cause delayegblyneuropathy (9)(10)(11). Haver, negative findingBom in vitro studies do
not provide evidence that the test substance is not a neicestox

4, Negative results on thedpoints slected in this&uideline (biochemistry, histopattogy and
behavioural observation) would not naty require further testingfor delayed aurotoxcity.
Equivocal or inconclusive results for thesalgoints mayrequirefurther evaluation.

5. Definitions usedre gven in the Annex.
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PRINCIPLE OF THE TEST

6. The test substance is administered orally in a single dose totaohess which have been
protected from acute olinergic effects, when appropriate. The animale obsrved for 21 days for
behavioral abnormalitiegtaxa, and paralysis. iBcherical meaarements, inparticular NTE, are
undertaken on hens randomlglectedfrom each group (normally 24 and 48 hours after dosing).
Twenty-one days after exposure, the remainder of the hens are killed amnapdtilogcal
examination of slected neural tissues isdertaken (separa. 23).

DESCRIPTION OF THE METHOD

Seleciton of animal species

7. The youngadult domestidaying hen Gallus gallus domesticisaged 8 to 12 months, is
recommended. Stardard size breeds anttans slould be employed and the hens normally should
havebeenreared under cdlitions which pernited free mobility.

Housing and feedng conditions

8. Cages or enclosures which dmge enough to permftee mobility of the hens and easy
observation of git should be used. Where the lightingursficial, the sequence should be 12 hours
light, 12 hours dark. Appropriate diets should be provided along with an unlimafply ®f drinking
water.

Preparation of the animals

9. Healthy youngadult hens fredrom interferingviral diseases, and medication and without
abnormalities of gait should be randomized and assigneleédment and controlrgups and
acclimatized to théaboratory coditions for atleast 5 daygrior to the start of the study.

Route of administration and preparation of does

10. Dosing with the test substance should normally be by the oral route asmgeggelatine
capsules, or a comparable methodquids may be igen urdiluted or dissolved in an appropriate
vehicle such asorn oil; ®lids should be dissolved if at all possible sitarge doses ofadids in
gelatincapsules may not be absorbefticiently. For non-aqueous vehicles the toxic characteristics
of the vehicle should be known, and if not known shouldidterminedoefore the test.

PROCEDURE

Number of animals and treament groups

11. In addition to the treatment grougmth a velcle control goup and a positive control group
should be used.

12. The treatmentrgup and the vehicle control group shouldteam a sufficient nurber of hens
so that six can be killed fdsiochemcal determinations (ifee ateach of two timepoints) and six
survive the 21 day obsvation period and can be used fathology.

13. The vehicle control group should be treated in a madaeatical to thetreatment group,
except that admintisation of the test substance isited.
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14. The positive control group may be run camertly or be a recent historical control group.
It should comain atleast six hens (threfor biochemistry and the for pathology)treated with a
known delayed eurotoxicant . An exapie of a widely usedeaurotoxicant is tri-o-crgfphosphate
(TOCP). Periodiaupdating of historicatlata isrecommended. New positive cdrol data should be
developed when some essengldment (e.g. strairfeed, housing catiitions) of the coduct of the
test has been changed by the perforntdtgratory.

Preliminary dos selecfon study

15. A prelimimary study using an appropriate number of hens and dose levels should be
performed to d@ablish the level to be used in the main study. The objective is to maximize the dose
to be used in the main study, since the results of this acute study will be wustdrtoine whether

a 28-day study isetesary. Somdethality is typically recesary in thispreliminary study tadefine

an adequate main study dose. However, to prevent daatto acute diinergic effects, atropine or
another protective agent, known to not interfere with delagegiotoxic responses, may be used. A
variety of test methods may be used to estimate the maximuxdethah dose of test substan¢&ge
Guideline 420). Historicadlata in the hen or other towlogical information may also bedipful in

dose selection.

Limit teg

16. If a test at a dose level of at le@¥00 mg/kg body weight/day, using the procedures
described for this study, produces no observable toxic effects and if toxicity would not be expected
based upordatafrom dructurally related comounds, then atisdy using a higher dose may not be
considered ecesary. The limit test applies except when human exposure indicates thdoneed
higher dose level to be used.

Main Study Do Seleciton

17. The dose level of the test substance in the main study should be as high astpkisgible
into account the results of th@eliminary dose selection study and the upper limit dose,atf0
mg/kg body weight. Any mortality which might occur should not interfere with the survival of
sufficient animals for biochemistry (six) andtblegy (six) at 21days. Atropine or anotheprotective
agent, known to not interfere with delayeglrotoxic responses,@ld be used tprevent death due

to acute chlinergic effects.

Observations

18. Observations shild startimmediately after exposure. All hens should be carefully observed
several timesluring thefirst 2 days and thereafter at least once dfilya period of 2-days or until

they are killedaccording to sabdule. All signs of toxicity should becorded, including the time of
onset, type, severity anduration of behvioral abnormalities. Ataxia slould be measured on an
ordinal grading cale consisting of at lea&tur levels, and paralysis should be noted (12).leAst
twice a week the hens selectied pathology shuld be takeroutside the cages and subjected to a
period of forced motor activity, such as lada@#imbing, in order to facilitate the observation of
minimal toxic effects. Any mribund hens stuld be removed and killed and subjected to gross
necropsy.

Body Weigh

19. All hens should be weighed just prior to admiation of the test substance andeaist once
a week tlereafter.
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Bioche mstry
20. Six hens randomly selected from each of the treatment and vehictd gooups, and three

hens from the pasve control group (when this group is run comrently), slould be killed within

a few days after dosing, and theain and lurbar spinal cord prepared and assdpedNTE activity
(1)(13)(14)(15). In addition, it may also be useful to prepare and adstig serve tissue for NTE

activity (16)(17)(18). Normally, three birds of the control arehch treatmentrgup are killedafter

24 hours and three at 48 hours, whereas the three hens of the positive control group should be killed
at 24 hours. If observation ofinical signs of intoication [this can often be assessed by observation

of the time of onset of cholinergic sig(®)] indicates that the toxic agent may be disposed of very
slowly then it may be preferable to sample tissam three birds atach of two times between 24

and as late as 72 hours after dosing.

21. Analyses of acetylatineserasg AChE) may also be performed on these @as if deemed
appropriate (19)(20). However, spordanisreactivation of AChE magccurin vivo, and so lead to
underestimtion of the potency of the substance as an AChE inhibitor.

Pathology

Gross necropsy

22. Gross necropsy of all animals (scheduled killed and killed wheibund) slould include
observation of the appearance of brain andspinalcord.

Histopathology

23. Neural tissudrom animals grviving the observatioperiod and not used fdriochenical
studies should be subjected to microscopic exation. Tissues shuld be fixedin sity, using
perfusion techigues. Sections shuld include cerebellum (a-longitudinallevel), medulla oblongata,
spinalcord, and peripéral nerves. Thepinalcord ®ctions should be takdrom theupper cervical
segment, the mid-tiracic and the lumbo-sacral regionSections of the dial region of the tibial
nerve and its branches to the tgasemial muae and of the sciatic nerve should be tak8ections
should be w®ined withappropriate rpelin and axon{secific gains.

DATA AND REPORTING

Data

24, Individual data should be provideddditionally, all data should be suramzed intabular

form, showingfor each test group the number of animals at the start of the test, the number of animals
showing lesions, behavioral, or biochieal effects, the types and severity of these lesions or effects,
and the percentage of animals displaying @gpk and severity of lesion or effect.

Evaluation of resilts
25. The findings of this study should be evaluatedeims of the igiderce, severity, and
correlation of behavioral, biochéral and hitopathologcal effects and any other observed effects in

the treated and control groups.

26. Numerical results should be evaluated by appropriate and generally acceptable statistical
methods. The statistical methods used should be seldutiag) the design of theuwly.
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Ted report

27.

The test report must include tfedlowing information:
Test substance:

- physical nature (iduding isomerizationpurity and physico-cheital properties);
- identificationdata.

Vehicle (if appropriate):
- justification for cloice of vehicle, if other than water.
Test animals:

- strain used;

- number and age of animals;

- source, housing cdlitions, etc.;

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

Test conditions:

- details of test substance preparation, stability and homogeneiye appropriate;

- details of the adminiation of the test substance;

- details of food and watequality;

- rationalefor dose selection;

- specification of doses administeredluding details of the vehicleyolume and
physicalform of the naterial adminitered,;

- idertity and details of the admintiation of anyprotective agent.

Results:

- body weightdata;

- toxic response data byayp, including mortality

- nature, severity anduration of clincal obrvations (whether revelge or rot);
- a detailed desiption of biocherital methods and findings;

- necropsy findings;

- a detailed desiption ofall hidopathologcal findings;

- statisticaltreatment of radts, where appropriate.

Discussion of rasts.

Conclusions.
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ANNEX

DEFINITIONS

Delayed neurotoxcity is a syndrome assiated with prolongeddelayed onset oftaxa, distal
axonopathies irspinalcord andperipheral nerve, and inbition and aging of neurotoxic tesase in
neural tissue.

Organophoghorus subgancesinclude uncharged organophosphorus esters, thioesters, or anhydrides
of organophosphoric, organophosphonic, or organoplocaptdic acids or of related phospiothioic,
phosphonothioic, or phosptthioamdic acids, or other substances that may cause the delayed
neurotoxcity sometimes seen in thidass of chemicals.
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