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Context-3Rs

The Past:- old poisons, problems +
responses- registrations for field use

-Retention mode .

The Present:- Incremental improvements

low residue and humane
poisons/formulations.

-Refinement mode.

The Future:- best of old and new a.i &
-Replacing mode .




Retention mode non-anticoagulants

LOST with good reason
« Arsenic 1970’s. Persists in carcasses + inhumane, bioaccumulates
o Strychnine 1980. Persistent in carcasses + inhumane

RETAINED but not with enthusiasm
 Phosphorus registered > 40 yrs- inhumane.

RETAINED with huge cost/effort

« 1080 >40yrs Secondary poisoning dogs, persistent in carcasses,
controversial, but cost-effective and biodegradable




Retention mode— anticoagulants for
field use.

RETAINED for field use but why?

Brodifacoum > 30 years commensal rodents > 10 years possums
-possums take 3 weeks to die

-persistent, secondary poisoning, bioaccumulation, residues
game/livestock.




Changing Toxin Use
For Pest Control

The rapid pace of <change in toxin use Foor New Zealand
Pest contraol continues unabated with DoC's
a new policy on brodif
COUNtry's rmost widely use

rerceryt
ANNCGUncement of

SCoum baits,
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Change Pressures

Persistent compounds

— secondary poisoning

— contamination of wildlife

— non-target deaths

— residues in game and livestock

Single species baits

— unexpected ecological consequences

— rodent numbers increasing after possum control
— mice numbers increasing after rat control

Welfare and inhumane poisons
Community expectations and politics







Pharmacokinetics and low
residue choices

-avoiding secondary poisoning, residues Iin
game/livestock/wildlife, bioaccumulation




Vertebrate pesticide ADME

> 50 years literature-incomplete-synthesis possible

highly water soluble rapidly absorbed/excreted -
1080/cyanide

extensively metabolised excreted -diphacinone and
cholecalciferol

poorly metabolised persistent- brodifacoum

huge variation




PEersistence -hours, Weeks,
MONtAS or years?
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Persistence based classification

Group 1-sub lethal doses mostly excreted in 24 hours

Group 2 within 2-4 weeks

Group 3 within 2-4 months

Group 4 > 8 months to years




Group 1 examples

1080 ti2 2-11 hours
PAPP metabolites excreted in urine within 24 hours
Cyanide- < 24 hours carcasses fed to hunting dogs!

ZP in carcasses 3-6 days- likely < 24 hours in live animals




1080 Iin possum blood
(oral admin 0.1 mg/kg)
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1080 concentration| In carcasses(uo/o)
PErsIst for >3 MONAS| -Meenken and Booth 1997

Days since operation




Group 2 examples- within 2-4 weeks

pindone t1/2 in rat liver 2 days
diphacinone t1/2 in rat liver 3 days
diphacinone t1/2 in pig liver 5 days

diphacinone eliminated from sheep liver 2 weeks




Group 3 examples- within 2-4 months

e warfarin t1/2 inratliver 26 days

e coumatetralyl t1/2inrat liver 55-70 days

» cholecalciferol t1/2 10 to 68 days




Group 4 examples- > 8 months to years

e brodifacoum t1/2 inratliver 130 days

« bromodialone t1/2 inratliver 170 days

o flocoumafen t1/2 inratliver 220 days




Group 2 diphacinone/pindone group 3 coumatetraly/warfarin

group 4 brodifacoum (adapted from Fisher, O’Connor, Eason 2003)
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Group 3 excretion vs group 4 bioaccumulation on repeat-dose

-after + 12 weekly sub lethal doses

liver residue concentration

Coumatetralyl

liver residue concentration




Summary- pharmacokinetically based —re classification

Group

Compound

Half-life values in
papers summarized
above

Likely persistence of
residues after sub-lethal
residue exposure

Cyanide

< 12 hours+

12 to 24 hours

Zinc phosphide

< 12 hours+

12 to 24 hours

Para-
aminopropiophenone

< 12 hours+

4 days

1080

< 11 hours

7 days

Pindone

2.1 days

2-4 weeks

Diphacinone

3 days

4 weeks

Cholecalciferol

10-68 days

3 months

Coumatetralyl

50-70 days

4 months

Brodifacoum

130 days

24 months or longer

Bromodiolone

170 days

24 months or longer

Flocoumafen

220 days

24 months or longer

+ no published value but likely to be < 12 hours




Impact on products for field use

Feratox® 1997 cyanide pellet possums

Feracol® 2006 cholecalciferol possums (+
rodents)

Ratabate ®2007 diphacinone for rodents (+
possums

2008 MS bait- ZP and C+C




Single species baits:-

unexpected ecological consequences

rodent numbers increasing after possum control

mice numbers increasing after rat control




Multi-species control is reliant on:

 bait that is eaten by all 3 species

 toxicants that are eaten by and lethal to all 3 species

 toxicants that not persistent and of low risk to non-target species
 integrated use of fast- and slow-acting poisons for sustained control

Current focus on improved palatability especially for mice in paired
palatability trials then add in low residue toxicants (encapsulated)




MS baits % eaten relative to total test + EPA rodent
standard or RS5 possum standard

Bait Type Respective palatability (%) to:

Possums Rats Mice

New multi-species 63.0 78.0 81.0
paste 1

New multi-species
paste 2

ACP peanut butter
based paste

ACP apple based
paste

ACP wonder lure
paste




MS baits % eaten relative to total test + EPA
rodent standard or RS5 possum standard.

Bait Respective palatability (%) to:

Possums Rats Mice
NZ new multi-species | Cereal 85.4 93.5 79.5

NZ new multi-species Block 79.1 79.0 79.3
RS5 Cereal 50.0 86.2 54.0
No. 7 Cereal 53.6 57.1 58.5
DB Block 28.1 44.1 32.8




Welfare & low residue/secondary
poisoning risk




Improving humaneness through
choice of active

e combining the best of the old-cyanide

 and a new candidate- para-aminopropiophenone
PAPP

Both compounds deprive brain of oxygen through different modes
of action: lethargy, unconsciousness.




Feratox®

e Low secondary-poisoning risk

e Humane




Designed for safe handling and
effectiveness-no HCN emissions




Welfare Assessments

Onset | Duration | Death | Signs Rating

Feratox® 3 mins |12 mins |15 Unconscious High

Gregory et al - .
1998 mins after 6 mins

1080 11.5 Tremors, Mod-low

Litten et al 2008 .y-

TRy~ hrs spgsms,vomltlng,
seizures

Brodifacoum 21 External
Litten et al 2002 dayS b|eeding’ |ame,
crouching




Para aminopropiophenone (PAPP)

Low secondary-poisoning risk

Antidote

Proven paste product

Humane In stoats and cats —death < 2hrs




Basis for humaneness-cyanide

dose to cause rapid death

CN complex - blocks oxygen - cessation of cellular
respiration ironically in presence of normal
RBC/haemoglobin oxygenation

hypoxia- CNS- respiratory depression - death.




Basis for humaneness-PAPP

dose to cause rapid death of cats and stoats

oxidises haemoglobin to methaemoglobin form of
haemoglobin incapable of carrying oxygen

deficit of oxygen to brain.

central nervous system, respiratory depression and
death.




Building on platiorm current weltare
focused alternatives to 1080

Best of OLD
» Feratox ferrets, dama/ Bennetts wallabies

NEW
« PAPP stoats + cats(NZ) + foxes (Aus) .

« Humane toxins for other pest species.




SUMMARY

Discontinued worst -arsenic and
strychnine

Retention of others

PRESENT

Refinement
best low residue + multi-species baits—

FUTURE

Replacement
New humane/low residue a.l




R and D +Registration Pipeline
{ V

New Products

entrants:
Feratox®
New Feracol®

toxicants ®

Nnew Species




Conclusions

« CN, PAPP, ZP, diphacinone etc in groups 1-3
have low risk of bioaccumulation-suitable for
sustained field use.

* low residue tools been developed + more
palatable MS baits in pipeline

e now re-focus on low-residue + welfare













