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FOREWORD

The sixth series of reports of the Scientific Committee for Animal

Nutrition (1) contains the opinions expressed by the Committee during

the year 1986 as also Guidelines for the assessment of additives in

feedingstuffs (2), up-dated by the Committee according to the

development of scientific knowledge and meeting the requirements of

Council

Directive 84/587/EEC, of 29 November 1984, amending Directive

70/524/EEC concerning additives in feedingstuffs (3).

Studies

in progress on several new additives and extended use of some

additives already authorized will be subject of further publications.

(1) Previous series were published by the Office for Official
Publications of the European Communities, Luxembourg, as follows :

1st
2nd
3rd
4th
5th

(2) The
was

series (1979) : Catalogue No CB-28-79-277
series (1980) : No EUR 6918

series (1981) : No EUR 7383

series (1984) : No EUR 8769

series (1986) : No EUR 10.410

first version of the Guidelines, established by the Committee,
published in the 2nd series of reports of the Committee (1980),

No EUR 6918, p. 25

(3) 0J No L 319, 08/12/1984, p. 13






COMPOSITION OF THE SCIENTIFIC COMMITTEE FOR ANIMAL NUTRITION (1)
MEMBERS
Professor A. Anadon (2) (7)

Professor D.G. Armstrong
Professor G. Ballarini (3)
Mr. G. Bories

Professor E. Castella Bertran (2)
Dr. L.H. Danse (2)

Professor V. Elezoglou
Professor P.S. Elias (4)
Professor T.H. Fernandes (2)
Professor R. Ferrando
Professor B. Gedek
Professor H. Heigener (3)
Dr. A. Kutter (2)

Professor S. Maletto (5)
Professor H. Marquardt (2)
Professor D.M. McAleese (3)
Dr. B.B. Nielsen

Dr. D.M. Pugh (2)

Dr. J.J. Strik (3)

Professor G. Vacirca (2)
Professor M. Vanbelle (6)
Professor J.F. Wilkinson (2)

Professor M. Woodbine (3)

SECRETARIAT

Dr. S. Dormal-van den Bruel (8)

(1) Set up by Commission Decision 76/791/EEC, 24/09/1976
(0J No L 279, 09/10/1976, p. 35)
(2) Appointed by Commission Decision 86/C 173/02, 30/06/1986
(0J No C 173, 11/07/1986, p. 2)
(3) Until expiry of his term of office on 29/06/1986
(4) Elected Chairman on 08/07/1986
(5) Chairman until expiry of his term of office on 08/07/1986
(6) Reelected Vice-Chairman on 08/07/1986
(7) Elected Vice-Chairman on 30/09/1986
(8) Commission of the European Communities, Directorate General for Agri-

culture






CONTENTS .

Page

FOREWORD . . . . . . & ¢ i v v vt e v e e v e e e e e e e v IIT
COMPOSITION OF THE SCIENTIFIC COMMITTEE FOR ANIMAL
NUTRITION . . . & ¢ ¢ ¢ ¢ o o o o o o o o o o o o o o o o o \'
REPORTS OF THE SCIENTIFIC COMMITTEE FOR ANIMAL NUTRITION ON :.
- the use of flavophospholipol in feedingstuffs for rabbits . 1
- the use of nicarbazin in feedingstuffs for chickens

(third report) . . . & &« ¢ ¢ ¢ ¢ vt e e e e e e e e e e 5

- GUIDELINES FOR THE ASSESSMENT OF ADDITIVES IN FEEDINGSTUFFS . 8

VII






REPORT OF THE SCIENTIFIC COMMITTEE FOR ANIMAL NUTRITION

ON THE USE OF FLAVOPHOSPHOLIPOL IN FEEDINGSTUFFS FOR RABBITS

Opinion expressed 22 January 1986

TERMS OF REFERENCE (April 1982)

The Scientific Committee for Animal Nutrition is requested to give an

opinion on the following questions

1. Does the use of the anbitiotic flavophospholipol under the
conditions proposed for feedingstuffs for rabbits (see Backgrouﬁd)
result in the presence of residues in tissues and organs of the
animal ? If so, what is the qualitative and quantitative
composition of these residues ? Could these residues be harmful to
the consumer ?

2. Could the excreted products, derived from the additive, be
prejudicial to the environment ? If so, what is the nature of the
risks ?

3. In the light of the answers to the above questions, are the proposed

conditions of use acceptable ?
BACKGROUND

In accordance with the provisions of Council Directive 70/524/EEC of
23 November 1970 concerning additives in feedingstuffs (1), as last
amended by the thirty-ninth Commission Directive of 15 January 1982
(2), the use of flavophospholipol is authorized at Community level
under the conditions set out as follows in Annex I, Section A of the

Directive :

(1) OJ No L 270, 14.12.1970, p. 1
(2) 0OJ No L 42, 13.02.1981, p. 16



: ¢ Minimum : Maximum

: Species of animal : Maximum age : content : content :
: : T ppm (mg/kg) of :
: : :_complete feedingstuffs:
: Turkeys ¢ 26 weeks : 5 : 20 :
¢ Other poultry, with the : : :

: exception of ducks, geese, : : :

: laying hens and pigeons : 16 weeks : 1 : 20

: Swine : 6 months : 1 : 20 :
: : 3 months : 10 * : 25 %

: Calves : 6 months : 6 : 16 :
: : 6 months : 8 % : 16 *

: Animals bred for fur : : 2 : 4 :
: Laying hens : : 2 : 5

: Cattle for fattening : : 2 XX : 10 *x

: X Milk replacers :

: X% The following statements must be notified in the instructions for :

: use :

: "For supplementary feedingstuffs the maximum dose in the daily
ration must not exceed :
- for 100 kg bodyweight : 40 mg, :
- above 100 kg : add 1,5 mg for each additional 10 kg body-

weight." :

It is proposed to complete the authorization of use of this additive by
the following provisions :
Species of animal : rabbits

Minimum and maximum content of complete feedingstuffs : 2-4 ppm (mg/kg).

OPINION OF THE COMMITTEE

The dossiers available to the Committee are those relating to a 4 %

preparation of flavophospholipol manufactured by Hoechst A.G.

Since the questions raised by the Commission could not be answered on the

basis of the data available in 1982 relating specifically to rabbits, the



Committee requested that studies be carried out on the possible effects
of caecotrophy on the balance of the flévophospholipol ingested by
rabbits and on the metabolism of the product in question. 1In this
. respect, additional information has been provided by Hoechst A.G. over
the past 3 years. The opinion set out below is based on an assessment

of the information available as of November 1985.

1. The first studies carried out on the flavophospholipol balance in
rabbits showed that the product is nof excreted quantitatively. The
recovery rates observed on the basis of the determination of the
antimicrobial activity of the faeces and of the gut contents
collected for a period of 6 to 7 days following ingestion of the
product varied between 69 and 104 % in individual instances (limit
of determination of the method expressed as flavophospholipol :

0.1 mg/kg). In a later study, carried out on rabbits the
caecotrophy of which was hampered, the recovery rates obtained by
the same method, using faeces and gut contents collected for a
period of 5 days following ingestion of the product, varied between
85 and 113 %. These results show that caecotrophy does not
significantly alter the amount of flavophospholipol excreted but

slightly prolonged the period of elimination of the product.

The tissue residues were determined microbiologically (limit of
determination expressed as flavophospholipol : 0.8 mg/kg) in two
groups of rabbits that had received complete feedingstuffs with 4
and 40 mg of flavophospholipol/kg respectively over a period of

7 weeks. Immediately after treatment and following a withdrawal
period of 2 days, no residues were detected in the muscles, liver,
kidneys and perirenal fat of animals that had received the
feedingstuffs containing 4 mg flavophospholipol/kg. Traces of
flavophospholipol were detected in the liver and kidneys of animals
that had received feedingstuffs with 40 mg/kg without withdrawal

period. In a later trial on two groups of rabbits in similiar



experimental conditions (4.2 and 41.2 mg flavophospholipol/kg of
complete feedingstuff respectively), no residues were detected in
the tissues, although the method of determination was 10 times more
sensitive (microbiological assay with a determination limit of

0.08 mg, expressed as flavophospholipol, per kg).

The methods of analysis used to study the balance and the residues
did not enable metabolites possessing no antibiotic activity to be

determined.

2. Under the conditions of use proposed, the antibiotic activity of the
faeces is slowly reduced by the microorganisms. After being stored
in soil for 22 days, the microbiological activity was reduced to
33 % of its initial value. Moreover, partial analyses of the gut
flora of rabbits that had received feedingstuffs supplemented with
flavophospholipol did not reveal any significant change in the
number of Coliforms or Clostridiae. The use of flavophospholipol in
feedingstuffs for rabbits does not, therefore, seem likely to
increase the risks to the eavironment that are inherent in the

excretion of pathogens.

3. In the light of the available data the Committee is of the opinion
that the use of flavophospholipol under the conditions proposed
(complete feedingstuffs for rabbits containing 2-4 mg of flavo-
phospholipol/kg) could be admitted provisionally. A reassessment of
this use is envisaged when additional studies on metabolism of

flavophospholipol and tissue residues become availabe.

REFERENCES

Dossiers Hoechst A.G. (1980 to 1985)



THIRD REPORT OF THE SCIENTIFIC COMMITTEE FOR ANIMAL NUTRITION
ON THE USE OF NICARBAZIN IN FEEDINGSTUFFS FOR CHICKENS

Opinion expressed on 8 July 1986

In its report of 5 July 1985 (1), the Committee stated, in an opinion
supplementing its 1982 assessment (2), that the use of nicarbazin in
feedingstuffs for fattening chickens at a dose of 100-125 mg/kg
complete feedingstuff could be provisionally maintained subject to a
withdrawal period of not less than 9 days before slaughter. Before
making a definitive statement the Committee considered that additional
information on the metabolism of nicarbazin in chickens and on the
biodegradation of excreted products was necessary. New experimental
data are now available on these aspects and the Committee has expressed

the following opinion.

OPINION OF THE COMMITTEE

The Committee has examined the reports on the new trials conducted in
connection with the metabolism and residues of nicarbazin in chickens
for fattening and its degradation in droppings and soil, using

14C—labelled molecules either in the DNC moiety or in the HDP moiety.

A tissue residue study using 125 mg radiolabelled nicarbazin/kg feed
had shown a residue of 0.3 mg nicarbazin/kg in the liver after 5 days
withdrawal and less than 0.08 mg/kg after 11 days (limit of

determination expressed as nicarbazin : 0.01 mg/kg). A new study of
tissue residues by measurement of total radioactivity confirmed that

residues decline to less than 0.1 mg nicarbazin/kg in liver,

(1) Reports of the Scientific Committee for Animal Nutrition, Fifth
Series (1986), No EUR 10.410, p. 35

(2) Reports of the Scientific Committee for Animal Nutrition, Fourth
Series (1984), No EUR 8769, p. 51



kidney, muscle, fat and skin 7 days after wiEhdrawal of feed
supplemented with 50 mg nicarbazin/kg (limit of determination expressed
as nicarbazin : 0.01 mg/kg). Determination of nicarbazin by HPLC in
the same samples revealed the presence of 0.1 mg of the compound/kg in
the liver but not in the other tissues after 5 days withdrawal (limit

of determination : 0.05 mg nicarbazin/kg).

The study of nicarbazin metabolism in chickens showed that when the
supplemented feed was withheld, more than 60 % of the radioactive
tissue residues consist of unchanged DNC, except in the renal tissue
where unchanged DNC accounts for 25 %. The rest of the radioactivity
is attributed to small quantities of two identified metabolites,
resulting from the reduction and acetylation of one or both N02
groups of the DNC, to traces of several other metabolites and to a
non-extractable residue. A third metabolite resulting from the side
chain cleavage, reduction and acetylation of DNC was also identified in

the droppings.

At the proposed dose levels, the quantity of nicarbazin excreted by the
chicken accumulates in the droppings but is eliminated almost
completely ten days after withdrawal of the supplemented feed. Less
than 0.2 mg nicarbazin/kg persist in the droppings if the birds are
kept on unrenewed litter after complete withdrawal of the supplemented
feed, possibly a result of some recycling (Friedrich et al., 1984 and
1985).

Nicarbazin, mixed with non-sterile earth kept in plastic containers or
incorporated in field plots of loamy soil, degrades slowly. Its half-
life is estimated at about 49 weeks. According to data examined
previously (1)(2), this persistence does not present a hazard for the

environment.

In the light of this additional information, the Committee is of the

opinion that the use of nicarbazin may be authorized without risk in



feedingstuffs for fattening chickens at concentrations of 100 to
125 mg/kg, subject to a withdrawal period of at least 9 days before
slaughter.

REFERENCES

Dossiers Merck Sharp and Dohme Research Laboratories and Lilly Research
Laboratories (1986)

Friedrich A., Hafez H.M. and Woernle H. (1984). Tierdrztl. Umschau 39,
764-772

Friedrich A., Hafez H.M. and Woernle H. (1985). Tierdrztl. Umschau 40,
190-199.



GUIDELINES FOR THE ASSESSMENT OF ADDITIVES IN FEEDINGSTUFFS

GENERAL ASPECTS

These guidelines are intended as a guide for establishing dossiers on
substances and preparations being submitted for authorization as
additives in feedingstuffs. These dossiers must enable an assessment
to be made of the additives based on present state of knowledge and
make it possible to ensure their compliance with the fundamental
principles laid down for their admission, which are the subject of the
provisions of Article 7 (2) of Council Directive 70/524/EEC, of

23 November 1970, concerning additives in feedingstuffs (1).

All the studies outlined in these guidelines may be required and, if
necessary, additional information will be requested. As a general
rule, the studies to establish the identity, conditions of use,
physico-chemical properties, methods of determination and efficacy of
the additive, and also its metabolism, biological and toxicological
effects on target species must be provided. The studies necessary for
the evaluation of risks for human health or the environment will
depend essentially on the nature of the additive and the circumstances
of its use. 1In this respect, no strict rule is applicable. It would
not be justified to subject additives intended exclusively for pet
food to as exhaustive a programme of toxicity testing in laboratory
animals as that required for additives intended for feeding to

livestock, where meat or other products are consumed by man.

Knowledge of the metabolism of the additive in productive livestock,
of the residues and their bioavailability is essential. In particular

it must enable the extent of toxicological studies to be performed on

(1) OJ No L 270 of 14.12.1970, p. 1 and No L 319 of 08.12.1984, p. 13



laboratory animals in order to assess the risks, if any, to the
consumer to be determined. This evaluation cannot be based solely
on data confined to determining the direct effects of the additives
on laboratory animals. The latter do not provide speicific
information on the actual effects of residues resulting from the

metabolism in the species for which the additive is intented.

Any application for authorization of an additive or a new usage for
an additive shall be supported by a dossier which should include
detailed reports presented in the order and with the numbering
proposed in these guidelines. Reasons must be given for omission in
the dossier of any data prescribed in the guidelines. Publications
to which reference is made must be attached to it. The reports of
experiments must include the plan and reference number of the
experiment, detailed description of the tests, results and their
analysis, and also the name, address and signature of the person

responsible for the study.

The determination of physico-chemical, toxicological and ecotoxi-
cological properties shall be performed in accordance with the
methods established by Commission Directive 84/449/EEC, of 25 April
1984, adapting to technical progress for the sixth time Council
Directive 67/548/EEC on the approximation of laws, regulations and
administrative provisions relating to the classification, packaging
and labelling of dangerous substances (1) or with methods
internationaly recognized by scientific bodies. The use of other

methods should be justified.

Each dossier shall be accompanied by an adequate summary. The
dossiers relating to antibiotics, coccidiostats and other medicinal
substances, and growth promoters shall necessarily be accompanied by

a monograph enabling the additive concerned to be identified and

(1) 0OJ No L 251 of 19.09.1984, p. 1



characterised in accordance with article 8(1) of Council Directive
70/524/EEC, of 23 November 1970, concerning additives in feeding-
stuffs.

OBSERVATIONS

The term "additive", as used in these guidelines, refers to the
active substances or the preparations containing active substances
in the state in which they will be incorporated in premixtures and

feedingstuffs.

Any modification to the manufacturing process or the composition of
an additive, in its field of application or its conditions of use
will require notification and could necessitate the submission of
documentation suitable for a new assessment. These requirements
will be especially necessary for products derived from micro-
organisms whose genetic characteristics have been modified or which

arise as natural mutants.

CONTENTS

Section I : Identity, characterisation and conditions of use of the
additive. Methods of control.
Section II : Studies concerning the effectiveness of the additive
1. Technological studies
2. Animal performance studies
Section III : Studies concerning the safety of use of the additive
1. Studies on target species
1.1. Toxicological studies of the additive
1.2. Microbiological studies of the additive
1.3. Study of the metabolism and residues of the active
substance
1.4. Study of the quality of edible animal produce

2. Studies on excreted products

3. Studies on laboratory animals

- 10 -



SECTION T : IDENTITY, CHARACTERISATION AND CONDITIONS OF USE OF
THE ADDITIVE, METHODS OF CONTROL

1. Identity of the additive

1.1. Proposed proprietary names.

1.2. Type of product according to its main function (e.g. anti-
biotic, coccidiostat, histomonostat, preservative, etc.).

1.3. Physical state, particle size.

1.4. Qualitative and quantitative composition (active substance,
other components, impurities).

1.5. Manufacturing process. Possible specific processing.

2. Specifications concerning the active substance

2.1. Chemical name according to IUPAC nomenclature, other generic
names and abbreviations. Chemical Abstracts Service Number
(CAS).

2.2. Formula, empirical and structural, and molecular weight. If
the active substance is a fermentation product, qualitative
and quantitative composition of the main components.

2.3. Degree of purity. Qualitative and quantitative composition
of the impurities.

2.4. Electrostatic properties, melting point, boiling point,
decomposition temperature, density, vapour pressure,
solubility in water and organic solvents, mass and
absorption spectra and any other appropriate physical
property.

2.5. Manufacturing and purification processes. Variation of

composition of the batches in the course of production.
N.B. : If the active substance is a mixture, each component must
be described separately and the proportions of the mixture

given.

3. Physico-chemical and technological properties of the additive

-1 -



3.1. Stability on exposure to atmospheric agents (light,
temperature, moisture, oxygen).

3.2. Stability during the preparation of premixtures and
feedingstuffs, in particular, stability to heat, pressure
and moisture. Possible decomposition products.

3.3. Stability auring the preservation of premixtures and
feedingstuffs (storage time).

3.4. Other appropriate physico-chemical and technological
properties such as ability to obtain homogeneous mixtures in
premixtures and feedingstuffs, dustforming properties.

3.5. Incompatibilities with feedingstuffs, other additives or

with medicines.

4. Conditions of use of the additive

4.1. Intended use in animal nutrition (animal species, period of
administration, withdrawal period).

4.2. Contra-indications

3. Proposed concentrations in premixtures and feedingstuffs
(expressed as percentage of active substance by weight for
premixtures; as mg/kg for feedingstuffs).

4.4, Other possible uses of the active substance or the
preparation (in foodstuffs, human or veterinary therapy,
agriculture, etc.). For each use the proprietary names,
indications and contra-indications must be given.

4.5. If necessary, measures for the prevention of risks and means

of protection for the users.

5. Methods of determination

5.1. Description of the methods used for establishing the
criteria listed under items 1.4, 2.3, 2.4, 3.1, 3.2, 3.3,
3.4 and 4.3.

5.2. Description of the qualitative and quantitative analytical

methods for the control of the additive in premixtures and

feedingstuffs.

—12 —



N.B. : The methods specified should'be accompanied by information
as to percentage recovery, specificity, sensitivity,
possible interferences, limits of detection, reproducibility
and to the sampling method used. Reference standards of the

preparation and of the active substance should be available.

SECTION TII : STUDIES CONCERNING THE EFFECTIVENESS OF THE ADDITIVE

1. Technological studies

These studies concern essentially technological additives such as
antioxidants, preservatives, emulsifiers, gelling agents, etc.,
which are intended to improve the quality of premixtures and

feedingstuffs or to prolong their preservation time.

Evidence of the effectiveness of the additive should be shown by
means of appropriate criteria under the intended conditions of use
in comparison with negative control feedingstuffs and, possibly,
feedingstuffs containing technological additives of known

effectiveness.

The precise nature of the active substances, preparations, premixes
and feedingstuffs examined, the reference number of the batches,
the concentration of the active substance in premixtures and
feedingstuffs, the conditions of temperature and humidity, and also
the dates and duration of testing, the adverse effects and further
negative effects which occurred during testing shall be specified

for each experiment.

2. Animal performance studies

These studies concern essentially additives such as antibiotics,

growth promoters, coccidiostats and other medicinal substances,

— 13 —



etce.

which have effects on the animal produce. The following

studies should be performed on each targét species in comparison

with negative control groups and, possibly, groups receiving

feedingstuffs containing additives of known effectiveness.

2.1. For antibiotics and growth promoters, study of the effects on

2.

2

2.

.3.

nutritional efficiency, growth of the animal, yield and market
quality of animal produce. Determination of the dose/response

relationship.

For coccidiostats and other medicinal substances, in addition
to the studies mentioned under 2.1., study of the pharmaco-
logical and prophylactic effects (morbidity, oocyst counts,
lesion scores, etc.). Determination of the optimum
prophylactic dose-level for each species of pathogenic agent
controlled by the use of the additive.

Experimental conditions :

A detailed description of all the tests performed must be

given. The following data must be provided:

2.3.1. Species, breed, age and sex of the animals,
identification procedure.

2.3.2. Number of test and control groups, number of animals in
each group. The test design should enable an adequate
statistical analysis to be made.

2.3.3. Concentration of the active substance in the
feedingstuffs. Reference number of the batches.
Formulation and chemical composition of the daily
ration.

2.3.4. Location of each experiment, physiological and animal
health conditions, feeding and rearing conditions
(these should reflect those used in practice in the
Community).

2.3.5. Date and exact duration of testing, date of

examinations performed.

- 14 —



2.3.6. Adverse effects and further negative effects which
occurred during the experiment and time of their

appearance.

SECTION III : STUDIES CONCERNING THE SAFETY OF USE OF THE ADDITIVE

The studies outlined in this section are intended to permit

assessment of

— the safety of use of the additive in the target species,

— the risks to the consumer which could result from the consumption
of food containing residues of the additive,

- the risks from inhalation or cutaneous contact for persons likely
to handle the additive as such or as incorporated into premixtures
or feedingstuffs,

— the risks of pollution for the environment from products derived

from the additive and excreted by animals.

These studies will be required in their entirety or in part depend-
ing on the nature of the additive and the conditions proposed for
its use. Knowledge of the metabolism of the active substance in the
various target species and also of the composition and the bioavai-
lability of the tissue residues will be essential for determining
the extent of studies on laboratory animals to assess the risks for
the consumer. Furthermore, knowledge of the composition and of the
physico-chemical and biological properties of the excreted products
deriving from the additive will be indispensable to define the
extent of the studies necessary for assessment of the risk of

pollution of the environment.

1. Studies on target species

1.1. Toxicological studies of the additive

Tolerance tests. Study of the biological, toxicological and
anatomohistopathological effects. Determination of the safety
factor (margin between the maximum proposed dose-level and the

level resulting in adverse effect).

- 15 —



1.2. Microbiological studies of the additive

Study of the effects of the additive on microorganisms, in
particular, those of the intestinal flora : colonization of
the intestinal tract by pathogenic or non pathogenic strains,
possible development of chromosomal or plasmid mediated
resistance in bacteria to prophylactic or therapeutic

substances.

1.3. Studies of the metabolism and residues of the active substance

(1)(2)

1.3.1. Study of metabolic balance : rate and extent of elimi-

nation of the active substance in urine and faeces and,
possibly, by expiration; remaining part in the organism.

1.3.2. Study of metabolism : absorption, distribution,
biotransformation and elimination. If appropriate,
estimation of the extent of excretion through bile,
existence of an enterohepatic cycle, influence of
caecotrophy.

1.3.3. Analytical studies of the residues : qualitative and
quantitative composition of the residues (active sub-
stance, metabolites) in the various organs and tissues
of the animal and in edible products originating from
the animal, when metabolic equilibrium is reached and
under practical conditions of use of the additive.

1.3.4. Pharmacokinetic study of the residues (following
repeated administration of the additive according to
the proposed use): persistence of the active substance
and the main metabolites in the various organs and
tissues after withdrawal of the supplemented
feedingstuff.

1.3.5. Study of the bioavailability of the residues in tissues
and produce of target species (see 3.8.).

1.3.6. Methods of determination : qualitative and quantitative

(1) The studies mentioned under 1.3.1, 1.3.2, 1.3.4. and 1.3.5 should
be carried out preferably with labelled molecules. The labelling
should be suitable for the purpose intended.

(2) If the active substance is a fermentation product, these studies
could| be extended to related substances derived from the
production process.

- 16 —



Methods of determination used in the studies mentioned
under items 1.3.1. to 1.3.5. with information as to
percentage recovery, specificity and limits of
detection. The methods of determination of the
residues must be sensitive and permit the detection of
residues at levels which are toxicologically

negligible.

1.4. Study of the quality of edible animal produce

Study of the organoleptic, nutritional, hygienic and techno-
logical qualities of edible produce of animals fed with

feedingstuffs containing the additive.

2. Study on excreted products

2.1. Nature and concentration of the products derived from the
additive (active substance, metabolites) in the excreta.

2.2. Persistence (half-life value) and kinetics of elimination of
these products in slurries, farm yard manure and litter.

2.3. Effects on methanogenesis.

2.4. Degradation, persistence (half-life value) and kinetics of
elimination in soils (contrasting soil types).

2.5. Effects on soil fauna and microbial processes of
transformation (decomposition of plant and animal residues,
N transformation, etc.).

2.6. Effects on terrestrial plants (seed germination, plant
growth, etc.). These studies should be carried out under
controlled and under field conditions using different plant
species.

2.7. Solubility and stability in water of the products derived
from the additive (active substance, metabolites).

2.8. Effects on aquatic life :

2.8.1. Effects on flora (e.g. Chlorella)

2.8.2. Acute toxicity in non-vertebrates (e.g. Daphnia magna)

2.8.3. Acute toxicity in fish (at least two species selected

among wild species in the Community territory).

3. Studies on laboratory animals.

~17 -



These studies shall be carried out with tPe active substance and
its major metabolites, if the latter are also present in edible
animal produce and are bioavailable. As far as possible attempts
should be made to select laboratory animals which metabolise the
additive in a similar way to man. Full detailed descriptions shall
be provided of the tests performed. These should cover the animal
species and strains employed, the size and number of test and
control groups, the dose levels administered, the composition of
the diet and the results of feed analyses, the rearing conditions,
the exact duration of the iests, the dates of the various
examinations performed and mortality. Full details shall be given
of the macroscopic pathological and-histopathological findings in
all animals tested with an indication of the time of appearance of
all pathological lesions. All results, including statistical

assessment, shall be presented in detail.

3.1. Acute toxicity

3.1.1. Acute oral toxicity studies shall be carried out on two
animal species (preferably the rat should be one). The
maximum dosage should not be higher than 2000 mg/kg
b.w. Detailed observations should be reported of the
biological effects observed during a period of at least
two weeks after ingestion.

3.1.2. Studies on acute inhalational toxicity, skin and, where
necessary, mucous membranes irritancy and also
allergenic potential shall be performed by appropriate
tests for the assessment of possible risks associated

with the handling of the additive.

3.2. Mutagenicity
In order to identify active substances or their metabolites

that possess mutagenic properties a selected combination of
mutagenicity tests, based on different genetic endpoints,
shall be carried out. Tests shall be performed in the
presence and absence of a mammalian preparation for a meta-

bolic activation.
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3.3.

The following package of tests is recommended :

a) a test for gene mutations in a prokaryotic system

b) a test for gene mutations in an in vitro eukaryotic system
or a sex-linked recessive lethal test in Drosophila

melanogaster
c) a test for chromosomal damage in vitro or in vivo.

The battery of tests suggested above does not imply, however,
that other tests are inappropriate or that other tests would
not be acceptable as alternatives. Tests for DNA integrity,
metabolism and repair capacity would be useful optional

additions to the proposed minimal package.

In all cases reasons for the choice of tests shall be given.
Tests should be carried out according to established validated
procedures. Depending on the outcome of the tests and taking
into consideration the whole toxicity profile of the substance
as well as the intended use, additional investigations may be

indicated.

Metabolic and pharmacokinetic aspects

Balance studies and identification of metabolites shall be
performed using suitable labelled molecules and cover both
single and miltiple dose administration of the active
substance over appropriate periods. Metabolism studies should
also include investigation of the pharmacokinetics of the
active substance and of the major metabolites. Consideration
shall be given to species differences in the metabolism of the
active substance in order to select the most relevant species

for subsequent toxicological investigations.

Subchronic toxicity

These studies shall be carried out in general on two animal
species (preferably the rat should be one). The second
species may in some instances be a target species. The test
substance shall be administered orally and a dose-response

relationship shall be established. The duration in rodents

shall be at least 90 days.
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3.5.

3.

7.

In certain cases investigations extending over six months to
two years in dogs or other non-rodents may be desirable to
establish the variation in sensitivity of different animal

species to the test substance.

Chronic toxicity/carcinogenicity

Chronic toxicity studies shall be carried out on one species
(preferably the rat), carcinogenicity studies preferably on
two species of rodent. The substance shall be administered
orally at several dose levels. A combined chronic toxicity-
carcinogenicity study with in utero exposure is also
acceptable. Experiments shall extend for a minimum of two
years in rats and 80 weeks in mice. If continued beyond the
minimum period, the test shall be terminated when survival
in any but the highest dose level groups has fallen to 20

%. Full clinico-chemical, haematological and urine
examinations shall be carried out at appropriate intervals
throughout the experiment. Full macroscopic and
histopathological examinations should be carried out on all
animals dying during the test and on all survivors at the

termination of the study.

. Reproductive toxicity

Studies on reproduction shall be carried out preferably on
the rat. They shall extend over at least two filial
generations and may be combined with embryotoxicity
including teratogenicity studies. All relevant fertility,
gestation, parturition, peri- and postnatal parameters shall
be carefully observed and reported. Specific teratogenicity
studies shall be carried out in at least two species, one

being the rabbit.

Relay toxicity

In certain circumstances, particularly when all the
components of the residues cannot be isolated or identified

easily or if interactions between some components are
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3.8.

3.9.

suspected, a relay toxicity study of at least 90 days may be

performed in addition to the abovementioned toxicity studies.

Bioavailability

Investigation on the fate of residues of the labelled active
substance in tissue and produce of target species will
require bioavailability studies including at least a balance
study of the residues when administered to laboratory

animals.

Other relevant studies

Any further study providing additional information useful
for the assessment of the test substance should be made

available.
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