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National foreword

This Section of this British Standard, which has been prepared under the direction of the Environment and Pollution
Standards Committee, is identical with 1SO 7346/1-1984 ‘Water quality — Determination of the acute lethal toxicity of
substances to a freshwater fish [Brachydanio rerio Hamilton-Buchanan (Teleostei, Cyprinidae)] — Part 1 : Static method’.
The international standard was prepared by subcommittee 5, Biological methods, of Technical Committee 147, Water
quality, of the International Organization for Standardization (1SO) as a result of discussion in which the UK participated.

This British Standard is being published in a series of Parts subdivided into Sections that will generally correspond to
particular international standards. Sections are being, or will be, published in Parts 1 to 6 which, together with Part 0, are
as follows. :

Part 0. Introduction
Part 1. Glossary
Part 2. Physical, chemical and biochemical methods
Part 3. Radiological methods
Part 4. Microbiological methods
Part 5. Biological methods
Part 6. Sampling
Terminology and conventions. The text of the international standard has been approved as suitable for publication as a

British Standard without deviation. Some terminology and certain conventions are not identical with those used in British
Standards; attention is drawn especially to the following.

The comma has been used as a decimal marker. In British Standards it is current practice to use a full point on the baseline
as the decimal marker.

Wherever the words ‘this part of 1ISO 7346’ appear, referring to this standard, they should be read as ‘this Section of
BS 6068".

In British Standards it is current practice to use the symbol ‘L’ for litre (and its submultiples) rather than ‘I’ and to use
the spelling ‘sulphur’, etc., instead of ‘sulfur’, etc.
Cross-references
International standards Corresponding British Standards
1SO 7346/1-1984 BS 6068 Water quality
*Section 5.2 : 1985 Determination of the acute lethal toxicity of substances to a freshwater fish
[Brachydanio rerio Hamilton-Buchanan (Teleostei, Cyprinidae)] : static method

(ldentical)

1ISO 7346/2-1984 Section 5.3 : 1985 Determination of the acute lethal toxicity of substances to a freshwater fish
[Brachydanio rerio Hamilton-Buchanan (Teleostei, Cyprinidae)] : semi-static method
(Identical)

1SO 7346/3-1984 Section 5.4 : 1985 Determination of the acute lethal toxicity of substances to a freshwater fish
[Brachydanio rerio Hamilton-Buchanan (Teleostei, Cyprinidae)] : flow-through method
(ldentical)

NOTE. Typographical errors. In clause 0, paragraph 1, line 7, ‘of’ should read ‘or’.
In 6.3, paragraph 1, line 5, ‘concentration’ should read ‘concentrations’.

Compliance with a British Standard does not of itself confer immunity from legal obligations.
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0 Introduction

The three parts of 1ISO 7346 describe methods of determining
the acute lethal toxicity of substances to the zebra fish
(Brachydanio rerio Hamilton-Buchanan), but it must be
emphasized that the recommended use of the zebra fish does
not preclude the use of other species. The methodologies
presented here may also be used for other species of
freshwater, marine of brackish water fish, with appropriate
modifications of, for example, dilution water quality and the
temperature conditions of the test.

Within the three parts of ISO 7346, a choice can be made
between static, semi-static and flow-through methods. The
static test, described in 1ISO 7346/ 1, in which the solution is not
renewed, has the advantage of requiring simple apparatus
although the substance in the test vessel may become depleted
during the course of the test and the general quality of the
water may deteriorate. The flow-through method, described in
1ISO 7346/3, in which the test solution is replaced almost con-
tinuously, overcomes such problems but requires the use of
more complex apparatus. In the semi-static procedure, describ-
ed in ISO 7346/2, the test solutions are renewed daily, this
method being a compromise between the other two.

The flow-through method can be used for most types of
substances, including those unstable in water, but the concen-
trations of the test substance are determined wherever poss-
ible. The static method is limited to the study of substances
whose tested concentrations remain relatively constant during
the test period. The semi-static method can be used for testing
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those substances whose concentrations can be maintained
satisfactorily throughout the test by renewal of the solutions
every 24 h.

To assist in the preparation and maintenance of concentrations
of substances which may be lethal at concentrations close to
that of their aqueous solubility, a small volume of solvent may
be used , as specified in the methods.

1 Scope and field of application

This part of 1SO 7346 specifies a static method for the deter-
mination of the acute lethal toxicity of substances soluble in
water under specified conditions to a species of freshwater fish
[Brachydanio rerio Hamilton-Buchanan (Teleostei, Cyprinidae)
— common name, zebra fish] in water of a specified quality.

The method is applicable for assigning, for each test
substance, broad categories of acute lethal toxicity to
Brachydanio rerio under the test conditions.

The results are insufficient by themselves to define water qual-
ity standards for environmental protection.

The method is also applicable when using certain other species
of freshwater fish as the test organism."

The method may be adapted for use with other freshwater fish
and marine and brackish water fish with appropriate modifi-
cation of the test conditions, particularly with respect to the
quantity and quality of the dilution water and temperature.

1) The following species of freshwater fish can be used, in addition to Brachydanio rerio, without modification to this part of ISO 7346:

—  Cichlasoma nigrofasciatum (Teleostei, Cichlidae)
— Lepomis macrochirus (Teleostei, Centrarchidae)
—  Oryzias latipes (Teleostei, Poeciliidae)

—  Pimephales promelas (Teleostei, Cyprinidae)

—  Poecilia reticulata (Teleostei, Poeciliidae)

The results obtained from a test with one species cannot, however, be extrapolated to other species.
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2 Principle

Determination, under specified conditions, of the concentra-
tions at which a substance is lethal to 50 % of a test population
of Brachydanio rerio after exposure periods of 24 and 48 h to
that substance in the ambient water. These median lethal con-
centrations are designated the 24 h LC50 and 48 h LC50. If ap-
propriate, the test can be continued up to an exposure period
of 96 h.

The test is carried out in two stages:

a) a preliminary test which gives an approximate indication
of the acute median lethal concentrations and serves to
determine the range of concentrations for the final test;

b) a final test, the results of which alone are recorded.

Where evidence is available to show that test concentrations
remain relatively constant (i.e. within about 20 % of the
nominal values) throughout the test then either measured or
nominal concentrations may be used in the estimation of the
LC50. Where such analyses show that the concentrations pre-
sent remain relatively constant but are less than about 80 % of
the nominal values, then the analytical values shall be used in
estimating the LC50. Where evidence is not available to show
that the test concentrations remained at an acceptable level
throughout the test period or where it is known (or suspected)
that the concentrations of the test chemical have declined
significantly at any stage during the test then irrespective of
whether or not chemical analytical data are available the LC50
cannot be defined, using this test method. In these cases the
test is not necessarily invalidated but it can only be stated that
the LC50 of the substance is < x mg/l, the value, x, given
being estimated from the nominal concentrations used.

3 Test organism and reagents

The reagents shall be of recognized analytical grade. The water
used for the preparation of solutions shall be glass-distilled
water or deionized water of at least equivalent purity.

3.1 Test organism

The test species shall be Brachydanio rerio Hamilton-Buchanan
(Teleostei, Cyprinidae), commonly known as the zebra fish.
Each test fish shall have a total length of 30 =+ 56 mm and a
mass of 0,3 = 0,1 g. They shall be selected from a population
of a single stock. This stock should have been acclimated and,
in any case, maintained for at least 2 weeks prior to the test in
dilution water, continuously aerated (using bubbled air) (see
3.2), under conditions of water quality and illumination similar
to those used in the test. They shall be fed as normal up to the
24 h period immediately preceding the test.

Test fish shall be free of overt disease or visible malformation.
They shall not receive treatment for disease during the test or in
the 2 weeks preceding the test.

Environmental conditions for the maintenance and breeding of
zebra fish are given in annex A.

3.2 Standard dilution water

The freshly prepared standard dilution water shall have a pH of
7,8 + 0,2, and calcium hardness of approximately 250 mg/I,
expressed as calcium carbonate, and shall be prepared as
follows.

Prepare the following solutions using distilled or deionized
water:

a) Calcium chloride solution

Dissolve 11,76 g of calcium chloride dihydrate (CaCl,-2H,0)
in water and dilute to 1 litre.

b) Magnesium sulfate solution

Dissolve 4,93 g of magnesium sulfate heptahydrate
(MgS0,4:7H,0) in water and dilute to 1 litre.

c) Sodium hydrogen carbonate solution

Dissolve 2,59 g of sodium hydrogen carbonate (NaHCO;) in
water and dilute to 1 litre.

d) Potassium chloride solution

Dissolve 0,23 g of potassium chloride (KCI) in water and
dilute to 1 litre.

Mix 25 ml of each of these four solutions and dilute to 1 litre
with water.

Aerate the dilution water until the concentration of dissolved
oxygen reaches its air saturation value (ASV) and the pH value
is constant at 7,8 + 0,2. If necessary, adjust the pH of the
solution by adding sodium hydroxide solution or hydrochloric
acid. The dilution water thus prepared shall receive no further
forced aeration before use in the tests.

3.3 Stock solutions of test substances

A stock solution of the test substance should be prepared by
dissolving a known amount of test substance in a defined
volume of dilution water, deionized water or glass-distilled
water. The stock solution should be prepared daily except
where it is known that the material is stable in solution, in
which case sufficient solution for use over 2 days may be
prepared. To enable stock solutions to be prepared and to
assist in their transfer to the test vessels, substances of low
aqueous solubility may be dissolved or dispersed by suitable
means, including ultrasonic devices and using organic solvents
of low toxicity to fish. If any such organic solvent is used, its
concentration in the test solution shall not exceed 0,1 ml/I, and
two sets of controls, one containing solvent at the maximum
concentration used in any test vessel and one without solvent
or test substance, shall be included.
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