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What is BePMA o

BELCIAN PEST MANAGEMENT ASSOCIATION

The Belgian “Pest Management Association”, originally known as the “Belgian Pest
Control” professional union, was founded on 1st of July 1966.

The purpose of the professional association is to represent service companies active
in the protection of public health against pests.

Our members are active in the professional sector of:

* Pest management

* Protection against invasive birds

* Disinfection

* Supplier of technical equipment and products

* Food safety (HORECA, Agri-food, BFSO)

e Pest management education and training

* Pest management consulting

* Any related professional activity

The BePMA is a founding member of the CEPA (European Confederation of Pesticide
Applicators Associations) = European sectoral
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BELCIAN PEST MANAGEMENT ASSOCIATION

Resistance to VKA rodenticides in
rodents: the facts
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Which rodenticides are authorised in BePMA
Belgium under the BPR?

HYPNOTIC subs Alphachloralose

HYPERCALCAEMIC Cholecalciferol
(VIT D3)

ASPHYXIA (COZ) CO2

Coumatetralyl Difethialone
Difenacoum Brodifacoum

Bromadiolone Flocoumafen
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VKA = Vitamin K1 Antagonist BePMA

They inhibit the vitamin K regeneration cycle by inhibiting vitamin K reductase
(VKOR), which inhibits the conversion of vitamin K epoxide (inactive) to vitamin K
hydroquinone (active) and thus reduces the synthesis of vitamin K-dependent
coagulation factors (factors Il, VII, IX and X).

The rodent's body will therefore become deficient in vitamin K once its reserves are
depleted (3-4 days). The poisoned animal will die of internal and external
haemorrhages a few days after ingesting the rodenticide (3-10 days).

This is why VKA poisoning causes death several days after ingestion, preventing target
animals from making the connection between ingesting the toxin and the death of
their fellow creatures. These properties are important in the fight against rats.
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VKA = Vitamin K1 Antagonist BePMA

Inactive Coagulation factors: Active Coagulation factors:
I, VII, IX, X I, VII, 1X, X
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Source : C.F. McGee et al. / Journal of Stored Products Research 88 (2020) 101688
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Resistance? (RRAC) = Recurrence/Failure BedPMA

« Resistance to anticoagulants is a significant loss of effectiveness in practical
conditions where the anticoagulant has been applied correctly, this loss of efficacy
being due to the presence of a strain of rodents with a hereditary and proportionally
reduced sensitivity to the anticoagulant. »

Three important aspects :

1) Technical resistance: provided that the product is applied correctly.
2) A measurable and apparent loss of efficiency for users.

3) A hereditary basis.

Source : RRAC
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Resistance? (RRAC) = Recurrence/Failure BedPMA

It is important to distinguish between resistance and apparent failure of treatment.
Below are the various reasons for possible failure in rodent management.

- Incorrect application (quantity, location, palatability, etc.) = Technical resistance

A product that is not consumed cannot produce results (under-dosage)
Food competition, insufficient quantity, failure to follow best practices, wrong location, etc.

-  Female rodents have been shown to be more resistant than males.

- Food aversion or avoidance of a technique
An overly radical technique arouses the suspicion of rodents, which have a memory span of 2-3 days and
neophobic behavior = Behavioral resistance

- Resistance through elimination or degradation = Metabolic resistance
Several P-450 subfamilies are involved in the hydroxylation of warfarin, thereby facilitating its elimination.
Overexpression of certain cytochromes P-450 without SNP at the VKOR level (single nucleotide polymorphism)
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Resistance? (RRAC) = Recurrence/Failure BedPMA

- Decreased activity of the active ingredient by calumenin — Poorly controlled

Calumenin, a calcium-binding protein, may also play a role in resistance to VKAs. Calumenin is an endoplasmic
reticulum-bound chaperone protein involved in the g-carboxylation system of vitamin K-dependent proteins. In the
study by (Wajih et al., 2004), it was demonstrated that inhibition of the calumenin gene reduced carboxylation
activity, thereby inhibiting the vitamin K cycle.

Modification of vitamin K1 intake by microbiomes — Poorly controlled

The mammalian microbiome is known to produce vitamin K from food in the stomach, which is then absorbed by
the host, providing a constant supply of vitamin K that can mitigate the toxic effect of VKAs (Gressel, 2018).

+ A study conducted by Chuang et al. (2014) demonstrated that transplanting microbiome inoculations from
warfarin-treated humans into Webster mice conferred a degree of warfarin resistance on these mice, likely
through the introduction of microbial strains predisposed to increased vitamin K production.

- Target resistance due to genetic mutations = Genetic/hereditary resistance

The VKOR gene mutation is the predominant form of resistance, but also the most studied and measurable. Since
the identification of this gene, much research has focused on identifying single nucleotide polymorphisms (SNPs)
that alter the amino acid sequence of the protein, conferring resistance to FGAR and SGAR compounds.
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Example of incorrect application? d

BELCIAN PEST MANAGEMENT ASSOCIATION

In the event of underdosing, the rodent will survive / This is not resistance.
Furthermore, a rodent consumes approximately 10% of its body weight per day.

1° DL50 orale rat(250g) et souris(25g)

Warfarin Chlofacinone Difenacoum Bromadiolone Difetialone Brodifacoum Flocoumafen
0,025% 0,005% 0,005% 0,005% 0,0025% 0,005% 0,005%

\ ) J \ )
| |
18 génération 2™ génération Z"d génération
These data are accentuated with deconcentration in A.S. S&

E.g.: Difenacoum at 25ppm on a 250g rat = 18g
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Example of incorrect application? %

...............................

In the event of underdosing, the rodent will survive / This is not resistance.
Furthermore a rodent consumes apprOX|mater 10% of its body weight per day from
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The various genes and their impact? BedPMA

The varying effectiveness of certain active substances on rodents

1 5 10 15 20 25 30 35
Days

= = w Fesistant E Susceptible Tolerant s [N ormal

Source : RRAC



The various genes and their impact?
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...............................

There are 15 different mutations that confer varying degrees of resistance to one or

more VKA molecules.
Today, in Europe, only five of these are pre
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https://guide.rrac.info/resistance-maps/norway-rat/europe/belgium.html
https://guide.rrac.info/resistance-maps/norway-rat/europe/belgium.html
https://guide.rrac.info/resistance-maps/norway-rat/europe/belgium.html
https://rattenbestrijding.inbo.be/
https://rattenbestrijding.inbo.be/
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The various genes and their impact? d

...............................

The varying effectiveness of certain active substances on rodents

Table 3: Polymorphisms of the VKOR, and compounds recommended (+) to control these strains of the Norway
rat (Rattus norvegicus), based on BCR data and field trials. Products containing rodenticides marked with (-) shall
not be used to contrel respective strains.

VKOR Compounds recommended (+) and not recommended (-) for control
First-
Strain generation Bromadiolone Difenacoum Brodifacoum Flocoumafen Difethialone
anticoagulants

L120Q - - - + + +
L128Q - - + + + +
Y139C - - - + + +
Y139F - - + + + +
Y1395 - + + + + +

Source : RRAC
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The various genes and their impact? d

...............................

The varying effectiveness of certain active substances on rodents

Table 4: Polymorphisms of the VKOR proven to induce resistance to warfarin in the house mouse (Mus musculus),
and compounds recommended to control them (+). Mouse strains resist those compounds are marked with (-).

VKOR

. Compounds recommended (+) and not recommended (-) for control
Polymorphism

First-
Strain generation Bromadiolone Difenacoum Brodifacoum Flocoumafen Difethialone
anticoagulants
L120Q no data available + + +
L128S - - + + + +
Y139C - - + + + +
Y139S no data available + + +
R12W/A26S/
A48T/R61L
(spretus- - - - + + +
Introgression
strain)

QUUILE . NNNALC
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The various genes and their impact?

BePMA
Below are the various factors contributing to resistance in rats.
VKOR Resistance factors in male/female homozygous rats
Susceptible Bromadioclone Difenacoum Brodifacoum Flocoumafen Difethialone
strain EDse:
(males/females) 0.47 / 0.62 0.65/ 0.79 0.22 / 0.23 0.29 / 0.34 0.43 / 0.49
L120Q 10/14 4.8/12 work in progress
Y139C 17 /15 1.6 /29 1.2/18 08/10 0.5/0.8
Y139F 7/9 14 /1.9 13/13 1.0 /1.0 0.9/0.8

Source : RRAC
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o . ?
Action points? BePMA

An IPM approach (Rodent IPM Charter)

Biocides

Mechanical & physical
methods

’ Exclusion
’ methods

‘ Expertise

Source : RRAC
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Action points? )

.............................

- Training (PRO)/information on proper use (GP)
Guide to quantity vs. estimated number of individuals in relation to A.S. %
=> LD50 in g/standard 300g rat, for example.

- Limiting food competition

- Bait placement (e.g., not in rodent toilet areas)

- Access management

NOTE : Do not forget: VKA = There is an ANTIDOTE
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BELCIAN PEST MANAGEMENT ASSOCIATION

THANK YOU FOR YOUR ATTENTION


Presenter Notes
Presentation Notes
Notes des orateurs : 

ARMOSA : Notre marque de confiance pour des solutions professionnelles, notamment :
Les insecticides conventionnels et alternatifs (adulticides et larvicides), 
Les rodenticides conventionnels

AGRIVET : Notre unité commerciale Agrivet®, spécialisée dans la biosécurité et la santé animale, développe des protocoles complets avec des solutions efficaces :
Biosécurité : solutions d'hygiène et insecticides & rodenticides ;
Nutrition animale : supports nutritionnels
Santé animale: Produits à usage vétérinaire, solutions de soins et de bien-être
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