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Bald eagle poisonin deaths have become rare across .S., but notin a
part of Maryland dubbed 'bald eagle central’
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YA once-common farm pesticide killed millions of birds before the U.S.
government took steps to restrict its use in the 1990s and ban it in 2009. Since
then, such poisonings have made up a small fraction of deaths among bald

eagles — except in Maryland.”

dead bald eagles turned up In Sussex

County over the weekend. And while
some birders suspect pest poisoning,
they and experts are still mystified.
“There’s not too many scenarios” that
could explain what happened to the ea-
gles, said Bill Stewart, the presiden.t of
the Delmarva Ornithological Society
and a director of conservalio‘n and cun'f-
munity at the American Bkt{mg Ass_ocx-
ation. “Deliberate poisoning is certainly
The Delaware Department of Natural
Resources and Environmental Control
said one eagle was found t:'lead near
Dagsboro on Saturday morning. ‘Then,
three more birds were found disoriented
in a farm field, and they soon died.
Those three birds were found about a
mile away from where the first eagle
was discovered, in Piney Neck, a small
peninsula on the western edge of the In- ;:‘
dian River Bay, east of Dagsboro. Afifth &

bald eagle in the area was found dead
\ id o Tahn MeDerhy of the
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Cholinesterase Inhibitors

» Organophosphates
= Derivatives of phosphoric POISON
acid COOPCRS
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®» Djazinon, Malathion

» degrade rapidly by
hydrolysis on exposure to
(ght, air and soll

» Carbamates
» Derivatives of carbamic

acid (NH,COOH)
» Carbaryl (Sevin™),
Carbofuran, Methomyl o
= preak down in the T
environment in weeks to et e
months :

Goel & Aggarwal, 2007



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5464684/#CIT0028

Organophosphates & Carbamates

= |nhibit AChE causing
overstimulation of
parasympathetic &
sympathetic nervous
systems, skeletal muscle &
CNS

=» ACh continues to stimulate
nerve transmission

» Release of AChE occurs:
» <]lsec from ACh
= hrs to days from carbamates

» weeks to months from OPs
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Acetylcholine signaling at synapse

W Acetylcheline (ACh)
H ACh Receptor

-lf‘ Signal transmission

ACh Esterase STOPS signaling process

pre-synaplic
neuron
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post-synaptic neuron
or muscle cell

W AcCh
H ACh Receptor

"h"" Signal transmission

' ACh Esterase

post-synaptic neuron
of muscle cell

W ACh
H ACh Receptor

.Jp- Signal transmisshon

L ACh Esterase
B Organophosphate pesticide (OP)

http://depts.washington.edu/opchild/images/ach.jpg




Diagnostic Sampling

» Crop confent

» Remove and freeze
at -80C

®» Blood or serum in
heparin or CaEDTA

» centrifuge ASAP &
freeze at -20C

» Brain

» remove ASAP and
freeze at -80C




Cholinesterase (ChE) test

=» Serum, blood &/or brain

®» Test Type: Ellman
method (enzymatic
analysis)

Reagents:
acetylthiocholine iodide,
dithiobisnitrobenzoic .
acid, phosphate buffer s | [T
= Reporting units '
= Serum & Blood:
UM/mL/min

= Brain: yM/g/min

» ?u?pression;n seru?fn ’r |
irst; may not see effec
on brain ChE if <2hrs UV Plate reader




Organic Chemical Screen

=» Serum and/or
Gl contents

» Sample Preparation:

» Extract a portion (1g) of
sample with organic
solvent (acetonitrile)

» Solid-phase extraction
or QUECHERS method to B
clean up the extract

» Analyze using GC/MS

= NIST library search . '
capability to identify GC/MS with NIST library
toxins




Cholinesterase (ChE) Activity

®» Brain normal for BAEA » 720% reduction =
= 18.55-11.81 yM/min/g* sublethal exposure
» Blood normal for BAEA » >50% reduction =
= 0.69-0.82 uM/min/mL lethal exposure;
» Plasma normal for BAEA presumptive diagnosis

= 0.622-0.982 yM/min/mL** = 75% inhibition is
definitive, even if no
residue in GIT***

* Cowan & Blakley 2015 **JE Elliot et al. 2008 ***Mineau et al. 2012




Organic Chemical Screen

» Presence in GIT or serum = 22 Events (1-13 birds):
presumptive diagnosis

» Carbofuran found in birds
» Confirmed if 100% mortality in 5 events

» AChE suppression >75% in

) 3 of those events
» Compoundin GIT +

suppressed AChE activity = AChE suppression >75% in
= Conclusive evidence/ 5 additional events
Definitive diagnosis

#events
Definitive Dx 10 » AChE suppression 50-75% in
Presumed 2 2 events
Exposure 3 » AChE suppression 20-50% in
3 events
Suspect / .
Total 59 = No lab workin 7 events




Incidence of Incidents
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FOx carcass
found In
10/22 events

B Fox ERaccoon & chicken mDeer & Chicken ®Unknown




—# Events —# BAEA affected
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Concurs with Wobeser et al 2004 and Cowan & Blakley 2015



Clinical signs noted in 34 bald eagles:

» Ataxia or inability to stand (34; 100%)

® Rigid paralysis—clenched talons (32; 94%) #=
= Full crop (often dark fluid) (17; 50%)
» Bradycardia (17; 41%)

» Salivation / moist respiration (11; 32%)
» Mydriasis/Myosis (7; 20%)

» Hyper-reactive (4; 12%)

®» Convulsions/tremors (3; 9%)

» Other: tachypnea, hypothermia

» Death in as little as 9 minutes
(Mineau, Porter & Meteyer 1993)
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One of four eagles found onin Jan 2017 One of 13 eagles found dead in Feb. 2016.
In DE. Photo credit: Troy Whaley MD DNR Police

«Q L -

;‘“‘%\M i) A » = X A R
One of five live eagles found in March 2016.
DNREC Div. Fish & Wildlife Natural Resources Police
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Treatment

» [nifiate at clinical
signs, esp. with
history

» Afropine
0.5mg/kg

» 4|V and % IM

®» Digzepam or
Midazolam

» Acftfivated
charcodl

» PO or SQ or IV
fluids

Tri-State Bird Rescue & Research, Inc.



Immediately post-treatment
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Provide warmth, quiet
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24 hrs later

« 30 birds given Atropine were asymptomatic in <24 hrs
« 1 died <Thr after Atropine
« 2recovered without Atropine




Poor response
to Afropine

» Slower recovery

» Talons remained
clenched

» Serum ChE 0.254

®» Possible OP Toxicity?
Or concurrent
fraumace

» Futhanized @ 7 days




One Band
Return

» (09-2520

» One of 3live + 2
dead

» Caught 11/20/09;
treated and
releasedl11/25/09

» Struck powerline
3/24/14 (1580d
later)

Photos courtesy Bryan Watts &
Libby Mojica



Photo credit;: Marian Quinn

Post-release Telemetry

» April 2018
» 3 BAEA in field in Pedricktown, NJ
» Dead fox nearby

» Captured and given atropine
before transport

» Bradycardia & clenched talons
noted on all 3

= More alert by arrival at Tri-State
» Standing and alert w/in 24hrs
» Two had elevated Pb; chelated
» Satellite telemetry on 4yr old
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Leaflet | Map tiles by Stamen Design, CC BY 3.0 — Map data © OpenStreetMap

- \\www conservewndhfenj org/blog/tag/pedro/
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Underdiagnosed or Misdiagnosed?e

» 3-5% BAEA
affected

» Hit by vehicles?

» Acutely fatal
» Scavenged?
= Not found?

» Not diagnosed
when found?

®» May recover with
supportive care
alone




é}g!MARYLAND
S =~/ DEPARTMENT OF

e NATURAL RESOURCES

IN BALTIMORE




