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Section A5

Effectiveness against target organisms and intended
uses

Subsection
(Annex Poaint)

Official
useonly

5.1 Function
(I1A5.2)

Rodenticide

5.2  Organism(s) to be
controlled and
products, organisms
or objectsto be
protected
(11A5.2)

5.2.1 Organism(s) tobe
controlled
(11A5.2)

Rats and mice ;
Rattus rattus
Rattus norvegicus
Mus musculus
Mus domesticus

X1

5.2.2 Products, organisms
or objectsto be
protected
(11A5.2)

Humans, animals and property to be protected

5.3 Effectson target
organisms, and
likely concentration
at which the active
substance will be

used (11A5.3)

5.3.1 Effectson target Signs of poisoning in rodents and other mammals areef
organisms associated with an increased tendency to bleed leadinataty to
(ITA5.3) profuse haemorrhage. After feeding on bait containing thiges

ingredient for 2 — 3 days the animal becomes lethaagit slow
moving. Signs of bleeding are often noticeable amddIimay be
seen around the nose and anus. As symptoms develop théd

will lose its appetite and will remain in its burrow aest for
increasingly long periods of time. Death will usually wcwithin 4-
5 days of ingesting a lethal dose and animals often die oigtdfis

their nest or burrow.
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5.3.2 Likely concentra- The standard concentration at which the second-georl
tions at which the anticoagulants  (including  bromadiolone,  difenacoum
A.S. will be used brodifacoun) are typically used in ready for use baits is 0.005% V
(ITA5.3) This concentration has been standardised over the9astars as th

optimal concentration to deliver the benefits of thévacsubstance
Difenacoum is inherently not very palatable and at aunagons
above 50 ppm there is a risk that it can be detected byatbet
species. Difenacoum and bromadiolone, even at 50 ppm,nd
practice, multi-feed products and if this concentratias lower ther]
the time to control the target population would be extendeaeral
weeks or even months which is unlikely to be acceptalgre there
is a rodent population that needs to be controlled for phigaith
reasons. In recent years there have been a movedwesbtme
formulators (and regulators) to reduce the concentratidn
brodifacoum to 10 ppm in the final bait. This has potegtsdrious
technical implications since at this level brodifacousnsimply
another multi-feed product and the benefit of the singgel fkills is
lost. This increases the risk of the developmentesfstance. |
would be perhaps preferable to maintain brodifacoum orf@ppm
and limit its use to situations considered “safe”.

A disadvantage of reducing the concentration of any ofet
compounds is that it takes longer to accumulate a lettsal idothe
target species such that moribund rodents containing resdties
anticoagulants will be active above ground over a longenghg
Because of the poisoning effects of general lethargy thesékely
to be the individuals targeted by predators. Maintaining artthpe
limiting the use rate at 50 ppm ensures a lethal dose kigu
ingested and death also follows quickly such that “sick” mtglare
available for predators to pick-up for the shortestiptesperiod.

54 Mode of action
(including time

delay)
(11A5.4)

5.4.1 Mode of action Anticoagulant rodenticides are vitamin K antagonists. Thia site
of their action is the liver, where several of thedol coagulatior]
precursors undergo vitamin K dependent post translaticcegsing
before they are converted into the respective procoagrarogens.,
The specific point of action is thought to be the infohitof K;
epoxide reductase. The anticoagulants accumulate and ae ist
the liver until broken down. The plasma prothrombin ¢pegulant
factor 1l) concentration provides a suitable guide to gheerity of
acute intoxication and to the effectiveness and requiredicluraf
the antidoting therapy (vitaminiK

5.4.2 Timedday Within 24 hrs X2

55 Field of use Include code(s) and term(s)

envisaged
(I1A5.5)

MGO03: Pest control Product types PT14; no codes available

It is proposed that the active substance will be usedredenticide
for the control, primarily, of commensal rodent spediattus
norvegicus, Rattus rattus, andMus domegticus) by both professional
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Section A5 Effectiveness against target organisms and intended
uses
and amateur users. The puct is intended for use in domes
industrial and commercial buildings including in and aroumnchfa
buildings and sewers, but not field use.
56  User
(11A5.6)
Professional In and around buildings including domestic, commercial indalstri
and institutional; sewers, drains and culverts.
General public Amateur use proposed, in and around buildings includingedtn X3

5.7 Information on the
occur r ence or
possible occurrence
of the development
of resistance and
appropriate
management
strategies
(11A5.7)

5.7.1 Development of
resistance

Resistance to the first generation anticoagulants has betely
reported in bottRattus norvegicus andMus domesticus since the late
1950’s. The incidence of resistance to first generatigitoagulants
in areas in which it is established is commonly 25-85%ome
degree of resistance to difenacoum and bromadiolone has
reported in the UK and Denmark and other European cosimitig
this is usually only found in certain populations of rodehighly
resistant to first generation anticoagulants (Greaveal.e 1982a;
Lund, 1984; MacNicoll and Gill, 1987). Considerable doubstexas
to the significance of reports of resistance to segmrtkbration
anticoagulants and in the UK control failures with thecond-
generation products are increasingly being attributed tangd
problems rather than physiological resistance (Quy. di98Pa,b).

Mechanisms of Resistance.

The biochemical mechanism of warfarin resistancebeas studied
in four geographic strains of Norway rat. The mecharsippears to
differ in each strain, but in each an altered form of vitaltiepoxide
reductase is involved. In two strains (Welsh and Hamgksttie
reductase has both decreased activity and a decreaseisgisit
warfarin inhibition whereas in another two strainsof8sh and
Chicago) it is reversibly inhibited by warfarin as conguawith
irreversible inhibition found in susceptible strains.eféhis some
indication that decreased sensitivity of a second enzyitaenin K-
quinone reductase, to warfarin inhibition may also be Sogmi in
certain strains (Misenheimer and Suttie, 1990). There eppehe a
consensus amongst biochemists that the variantsedisttdne of
these reductases, by their altered affinities for aatjotants and
vitamin K, and supplemented in some cases by subsidiary
mechanisms such as faster microsomal clearance of the
anticoagulant, are the biochemical basis of resistanite Norway
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rat.

This information is relevant to and can be extrapolaied f
bromadiolone.

Behavioural Resistance

Several elements of behaviour such as neophobia andiooedior
unconditioned aversion to bait can help rodents to amgigsting a
fatal dose and may explain treatment failures that cannot be
accounted for by physiological resistance. The enhamteshsuch
behaviour can constitute a novel defence mechanisrwastermed
behavioural resistance by Humphretsal. (1992) working with
mice. Similarly Brunton et al. (1993) cited enhanced hebja in
the Norway rat as an example of behavioural resistance.

Resistance is of no importance when it is low comptrede field
dosage rate of the anticoagulant. In the UK a small fipdarantly
heritable decrease in susceptibility to brodifacoum wéectid by
means of laboratory tests with bait containing 10 ppodilacoum
but was not known to have a practical effect on foeldtrol when
using bait of standard concentration (50 ppm), Gill.etl&92.

Further studies suggested the presence of behaviourthmesis
(Brunton et al, 1993). Subsequent investigations indicheddte
control difficulty was not due to resistance but toltrge size of the
infestations and the competing attractions for the ohcereal stored
in the infested area (Quy et al, 1992a,b).

This information is relevant to and can be extrapolaied f
bromadiolone.

X4
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5.7.2 Management The immediate aim of rpsistance management is tepter retarc | xs
strategies the development of resistance to a given anticoagulare vetsi far

as is not counterproductive, permitting its continued T$e
ultimate aim is to reduce or eliminate the adverse cpesees of
resistance.

The use of a suitable arsenal of alternative rodenticsdescessary
for the management of resistance. Even out-moded compsucilg
as zinc phosphide were beneficial when anticoagulaistaase first
appeared in the UK. The newer rodenticides to whiclsteegie has
not yet developed including the anticoagulants brodifacoum,
flocoumafen and difethialone and the non-anticoagulaftsesal
and bromethalin, all appear to have a role in resistaracegement.
A consistent selection differential that places resistatividuals at a|
disadvantage, large or small, is needed to eliminatstaese. The
most practical way to achieve this is first to stomgsbdenticides tg
which the rodenticides are resistant and then to elimithe resistan
population by the exclusive use of non-selective or cowwelective
control techniques, both chemical and non-chemical.

A contrary strategy is that of withholding or savirffpetive
rodenticides while continuing to use a given anticoagulant until
resistance exhausts its usefulness is sometimes putrfasa
means of limiting the development of resistance. Hewd is
generally accepted that this strategy is likely to acatdghe
development and spread of resistance.
Prevention of Resistance.
The following are considered the most feasible to lthet
development of resistance to anticoagulants:
1. Maximum use of non-chemical control techniques.
2. Preferential use of rodenticides and formulationshizhw
resistance rarely develops.
3. Ensure the complete eradication of the target population
whenever a rodenticide is used.
4. Avoid the use of first generation anticoagulants, to kvhic
resistance develops relatively easily.
5. Maintain uncontrolled, susceptible populations in refugig
from which emigration can occur.

5.8 Likely tonnagetobe | This information is regarded as commercially sensitRlease refer

placed on the to Appendix XIA ‘Information claimed as confidential’ teview this
market per year information
(11A5.8)
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Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE

Date February 2008

Materials and methods

Conclusion

X1: Not all the specified strains have been tested.dtfjficlata have been
submitted forMus domesticus andRattus norvegicus. This is however
considered enough to claim efficacy against rats and mice.

X2: Death usually occurs within 4-5 days.

X3: For non-professionals the use will be in and adoouildings.

X4: The mechanism for resistance for warfarin mayteoidentical for
bromadiolone.

X5: It is recommended that the label states that mstamces of resistance are
referred to the manufacturer of the a.s.

Reliability

Acceptability

The information is acceptable

Remarks

Table 5.3: The summarised results from laboratoaystsith bromadiolone wa
block are missing. No field studies have been submitteelrd$ults from the
laboratory tests can be found in Doc I1IB 5.10.

X
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