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OECD GUIDELINE FOR TESTING OF CHEMICALS
Adopted by the Council on 1% July 1992
Fish Acute Toxicity Test
INTRODUCTION
1. This new version of theugleline, originally adopted in 1981 and first updated in 1984, is

based on a proposaibm the Urnted Kingdom to reduce the numbers of fish in tests of acute aquatic
toxicity. The proposal was discussed ateeting of OECD eperts convened dMedmenham (Wited
Kingdom) in Novenber 1988.

2. The main differences in cgrarison with the earlier versions are tegluction in group-size

allowing the use of seven figher group, the exteion of the concdration range by allowing a
spacing factor of 2.2 itsad of 2 and the iroduction of a limit test at00 mg/l of test substance.

PRINCIPLE OF THE TEST

3. The fish are exposed to the test substance preferably for a period of 96 hours. Mortalities are
recorded at 24, 48, 72 and 96 hours and the caoratiems whichkill 50 per cent of the fish (LC50)
aredetermined ware possible.

INFORMATION ON THE TESTSUBSTANCE

4. It is necesary to know the water solubility of the substance under thdittmms of the test.
A reliable analytical method for thepuantification of the substance in the test solutions must also be
available.

5. Useful irformation includes the structurdbrmula, purity of the substance, stability in water

and light, pK, P,,, vapour pressure and results of a test for ready biodegradability (see Guideline 301).
Solubility and vapour pressure can be used to calculate Henry's constant which will indicate if losses
of the test substance may occur.

VALIDITY OF THE TEST

6. For a test to be valid tHfellowing conditions sbhuld be fulfilled:

- the mortality in the control(s) should notoeed 10 per cer(br one fish if less than
ten are used) at the end of the test;
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- constant conditions shild be maitained adar as possible thughout the test and,
if necesary, semi-static oflow-throughprocedures should be used (see Annex 1 for
definitions);

- the dissolved oxygen condeation must hve been atleast 60 per cent of the air
saturationvalue tiroughout the test;

- there must bevidence that the concentration of the substance beitegl teadeen
satisfactorily maitained, and preferably it should be laast 80 per cent of the
nominal concentration throught the test. If the deviatioinom the nominal
concentration is rgater than 20 per cent, results should be based on the measured
concentration.

DESCRIPTION OF THE METHOD

A pparatus
7. Normallaboratory equipment andpegially thefollowing is recesary :
@) oxygen meter;

(b) equipment for determination o&tuness of water;

(©) adequate apparatus for temperaturdrogn

(d) tanks made of chemicallyant material and of a suitable capacityétation to the
recommendedloading.

Selecton of species

8. One or more species may bedisthe choice being at the discretion of the testing laboratory.
It is suggested that th@exies used be selected on the basis of susbriemtpractical criteria as, for
example, their ready availabilityrttuglout the year, ease of maintenance, convenience for testing and
any relevant economibjological orecologcal factors. The fish should be in gooealth and free

from anyapparent malformation.

9. Examples of fishecommededfor testing areigen in the Bble. The fish meioned in the
Table are easy to rear and/or widely availabteuptout the year. They can be bred and cultivated
either in fish farms or in thiaboratory, under disease- and p#geasontrolled coditions, so that the
test fish will be lealthy and of known parentage. These digh available in many parts of the world.
If other speciefulfilling the above criteria are ed, the test methodahid be adapted in such a way
as to provide suitable test attions.

Holding of fish
10. All fish must be obtained and held in the laboratory féeadt 12 days before they are used
for testing. They must be held in water of the quality to be used in the testléasagvendays
immediately before testing and under fokowing conditions:

Light: 12 to 16 hours photoperiathily;

Temperature: appropriate to the species (sd#e];

Oxygen
concentration: aleast 80 per cent of aiaturation value;
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Feeding: thhee times per week or daily tiln24 hours before the test is started.

11. Following a 48-bur sttling-in period, mortalitiesire recorded and ttellowing criteria
applied:

- mortalities of greater than 10 per cent of population in sdess:rejection of entire
batch;

- mortalities of between 5 and 10 per cent of population: aatkation contirued for
seven additionadiays;

- mortalities of less than 5 per centmdpulation: acceptance of batch.

Water

12. Good quality natural water or reconstituted water (see Annex 2) is preédttredgh drinking
water (dechlorirated if necessy) may also be used. Waters with totatdmess of between 10 and
250 mgCacCaq per liter, and with a pH 6.0 to 8.5 are preferable. The reagents useddmepgheation
of reconsituted water should be of analytical grade anddbienised or diflled water should be of
conductivity equal to or less than iGcnt.

Teg solutions

13. Test solutions of the chosen concentrations are prepared by dilutiotock slsition. Stock
solutions of substances of lowater solubility may be prepared by ultrasonic dispersion or other
suitable physical means. |eoesary, vehicles such as organmh&ents, emulsifiers or digrsants of

low toxicity to fish may be used. When such vehicles are useadditional control should be
exposed to the same concentration of theclelas that used in the most concentratddtion of the

test substance. The concentration of organic solvents, emulsifierpensdigs should not exceed 100
mg/l.

14. The test should be carried out without adjustment of pH. If thesgidence of marked
change in the pH of the tank water afeidition of the test substem, it is advisable that the test be
repeated, adjusting the pH of the stooluson to that of the tank ater beforeaddition of the test
substance. This pH adjustment should lElenin such a way that the stodkution concentration
is not changed to any significant extent and that no wemeaction or precipitation of the test
substance is caused. HC1 dva0H are preferred.

PROCEDURE

Conditions of exposure

15. Duration: preferably 96 hours.

Loading: maximum loading of 1.0 g fish/litre fotaic and semi-static tests is
recommended;for flow-through systems highdéoading can beccepted.

Light: 12 to 16 hours photoperiod daily.

Temperature: appropriate to the species (see Table) and constant within a r2at@e of
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Oxygen
concentration: not less than @@r cent of the airaturationvalue. Aeration can be used
provided that it does not lead to a sfgrant loss of test substance.

Feeding: none.

Disturbance: disturbances that may change thawehr of the fish should be avoided.
Number of fish
16. At least 7 fish must be usedeatch test concentration and in the controls.
Ted corcerntrations

17. At least five concdmations in a geositric series with a factor preferably not exceeding 2.2.
A range-finding tegproperly conducted before the definitive teshleles the choice of the appropriate
concentration range.

Controls

18. One blank and, if relevant, one twh containing the slubilising agent are run iaddition
to the test series.

Observations

19. The fish are inspected at least after 24, 48, 72 and 96 hours. Fish are considered dead if there
is no visible novement (e.g. il movements) and if touching of thmaudalpedurcle produces no
reaction. Dead fish are removed when observed ardtatities are recorded. Cdavations at three

and six hours after the start of the test are desirable. Records are kept of visible abnormalities (e.g.
loss of equilibrium, swimming behaviour, respiratory function, pigmentagitar), Measrement of

pH, dissolved oxygen and temperature should be carried out at least daily.

LIMIT TEST

20. Using the procedures described in this Guideline, a limit test mgpet@emed at 100
mg(active ingedient)/l in order to demotrate that the LC50 is greater than this cotregion. The
limit test should beperformed using a minimum of 7 fish, with the same lbemin the control(s).
(Binomial theory dictates that when 10 fae used with zero ontality, there is a 99.9 % cdidence
that the LC50 is gpater tharLlO0 mg/l. With 7, 8 or 9 fish, the absence of mortality providésast
99% coriidence that the C50 is greater than the contcetion used in the limit test.) If any
mortalities occur, a full study should be conducted.ulflethaleffects are olesved, these should be
recorded.

DATA AND REPORTING

Treamern of resllts

21. The cumulative percentage mortality for each exposure period is plotted againstrationen
on logarithmicprobability paper. Normal gatistical procedures are then employed to calculate the
LC50 for the appropriate exposure period. fitmmce limits (p = @5) for the calculated LC50
values araletermined using stdard procedureél)(2)(3)(4)(5).
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22. Where the databtainedare inadequatfor the use of standard methods of calculating the
LC50, the highest conctmation causing no rortality and the lowest concentration produclo® per
cent mortality should be used as an appratiom for the LC50 (thibeing conslered the geometric
mean of these two concentrations).

Ted report

23. The test report must include tfilowing information:

Test substance:

Test fish:

physical nature and, wherelevant, physicocheical properties;
identification data.

scientific name, teain, size, gpplier, any pretreatmergic.

Test conditions:

Results:

test procedure used (e.g. static, semi-stltw-through;aeration; fish loading;

etc.);

water quality characteristics (pH,afiness, temperature);

dissolved oxygen concemation, pHvalues and temperature of the tesugons

at 24 hour intervals (in semi-static systems the pH should be measured prior to
and after water reneal);

methods of preparation dfogk and testautions;

concentrations used,

information on concentrations of the test substance in the test solutions;

number of fish in each tesblation.

maximum concentrationausing no mrtality within the period of the test;
minimum concentratiorcausing 100 per centartality within the period of the
test;

cumulative mortality at each condgation at the recommeied obsrvation times;
LC50 values, with 95 per cent dadence limits, at each of the recommended
observation times, if possible;

graph of the concentrationertality curve at the end of the test;

statistical procedures used figtermining the C50 values;

mortality in the controls;

incidents in the course of the test which migaté iffluenced the radts;
abnormal responses of the fish.

Discussion of the reds.
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TABLE: FISHSHCIES RECOMMENDED FOR TESTING

Recommended species Recommended test Recommended total length of
te mperature range test fish
(°C) (cm)*

Brachydanio rerio
(Teleostei Cyprinidae) (Hanilton- 21-25 20+10
Buchanan) Zebra-fish

Pime phalespromelss
(Teleostei Cyprinidae) 21-25 20+10
(Rafinegjue) Fathead Minnow

Cyprinus capio
(Teleostei Cyprinidae) (Linnaeus) 20 -24 3.0+10

Common carp

Oryzias latipe s
(Teleostei Cyprinodortidae) 21-25 20+1.0

(Temminck and Schlegel) Ricefish

Poeciliarefticulata

(Teleostei, Poeciliidae) (Peters) 21-25 20+10
Guppy

Lepomis macrochirus

(Teleostei, Cemarchidae) 21-25 20+10

(Rafinegjue) Buegill

Oncorhynchus mykiss
(Teleostei,Salmondae) (Walbaum) 13- 17 50+1.0
Rainbow trout

1 If fish of sizes other than those recomuhed are used, this should be reported together with
the ratiorale.
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ANNEX 1

DEFINITIONS

Static teg is a test with aquatic organisms in whichfluev of test solutionoccurs. Solutions remain
unchanged througut theduration of the test.

Seni-static teg is a test withouflow of solution,but with occasionabatchwise renewal of the test
solution after prolongedperiods (e.g. 24 hours).

Flow-through teg is a test in which solutionare autorratically and continually renewed in the test
chambers, the displacedlgtions running to waste.

LC50 in this Test Guideline is the median lethal concentration, i.e. that concentration of the test
substance in water which kills 50 per cent of a test batch of fish within a particular period of exposure
(which must be stated).
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ANNEX 2

EXAMPLE OF A SUITABLE RECONSTITUTED WATER (1SO6341-1982

@) Calcium chloride solution
Dissolve 11.76 g CaGPH,0 in deionised water; ake up to litre with deionised water

(b) Magnesium sulpdte slution
Dissolve 4.93 g MgS07H,0 in deionised water; ake up to litre with deionised water

(c) Sodium bicarboate slution
Dissolve 2.59 g NaHC(0n deionised water; ake up to litre with deionised water

(d) Potassium chlorideoution
Dissolve 0.23 g KCI irdeionised water; ake up to litre with deionised water

All chemicals must be of analytical grade.

The conductivity of the distilled ateionised water should not exceed 10 uStm

25 ml each of solutions (a) to (dje mixed and the totablume nade up to litre with
deionised vater. The sum of the calcium and magnesium ions in dhisens is 2.5 mrol/I.
The proportion Ca:Mg ions is 4:1 and Na:K idiis1. The acid capacity £, of this solution

is 0.8 mmol/l.

Aerate the dilution water @ith oxygen saturation is achieved, then store it for aboutdays
without further aeration before use.
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