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Thank you, Chairman Barrasso, Ranking Member Carper, and members of the committee for the opportunity to discuss with
you today a very serious issue facing our nation, Chronic Wasting Disease.

As the Commissioner of the West Virginia Department of Agriculture (WVDA), I believe the establishment of a CWD Task
Force is a measure that is long overdue. [ will note, I am one of 12 statewide elected Commissioners of Agriculture and as
such, I report directly to the citizens of my state. There is a lot of concern surrounding the CWD, especially from our many
sportsmen, as well as our captive cervid farmers. Because [ am elected, I have the unique opportunity to help shape legislation
and policy surrounding issues like CWD. What my staff and I have found is that many of our colleagues from other states
operate under laws and regulations much different than our own.

I ' would also like to point out to the members of this committee that every state Department of Agriculture has different
responsibilities. In West Virginia, deer farms are regulated by my Department (WVDA). Deer farms in WV raise whitetail
deer and elk, plus exotic reindeer and fallow deer. Wild whitetail deer and elk populations are regulated by the West Virginia
Department of Natural Resources (DNR) under the Commerce Department and the Governor. Deer farming regulations
originated within the DNR, and authority over deer farms was moved by legislation passed in 2015 to the WVDA. While the
WVDA and DNR work closely together on many projects, we sometimes disagree on legislation and rules; the uncertainty of
CWD data does not help.

There are various groups and agencies performing some form of research to better understand this slow spreading yet
potentially devasting disease. In February of 2019, I asked USDA’s Animal and Plant Health Inspection Services (APHIS) to
undertake more research concerning Chronic Wasting Disease (CWD). I was concerned there was pressure being placed on
legislators to make and enforce laws that were not based on science but a feeling that something must be done. My position
has always been that we must legislate from the application of sound science. Farmers are already subject to uncertain weather
and uncertain market conditions. Successful farm businesses must have certainty in regulations. This includes the production
and interstate transportation of agricultural products, which does include deer, venison, deer embryos, and deer urine, etc.

APHIS responded with an initial literature review which I have attached to this testimony. It is clear from the current state of
research we do not have certainty in the science of CWD and the ability to make sound judgments that may affect the
livelihood of many farmers and hunting related businesses. I am encouraged that research is ongoing, but more is needed, and
it does need to be better coordinated to maximize limited research dollars.

Currently, West Virginia has 36 deer farms up from when I took office in 2017. Deer farming is a growing industry in West
Virginia. Deer farming has been growing nationally with the sale of deer urine alone reaching $16 million in 2016. Arby’s
restaurants have been testing sales of venison in their stores. For West Virginia, deer farming is an opportunity to diversify our
economy and potentially use land that is no longer viable under modern agricultural practices, includin g our beautiful forests
and rolling fields, or even restore value to abandoned mine lands.

To date in West Virginia we have never had a farmed deer test positive for CWD, and we test all animals going to slaughter
for meat and 10% of animals harvested in hunting operations. Even though researchers have not been able to replicate the only
documented case of the transmission of CWD to a non-human primate via contaminated meat, the Center for Disease Control
recommends not eating deer meat from known CWD-positive deer, sick animals, or brain/nervous/lymph tissue from an
animal.

West Virginia has long supported the cooperative CWD Voluntary Herd Certification Program between WV deer farms, state
animal health and wildlife officials, and APHIS-Veterinary Services. Currently, 30 of 36 WVDA licensed deer farms
participate with 28 certified by complying with program standards. Two newer deer farms do not have five years of negative



results at this time. Six licensed hunting preserves are not required to participate as they do not relocate deer. Program goals
are to reduce the spread of the disease and decrease risk to farmed deer, improve confidence for trade of farmed deer and deer
products, and reduce the risk of transmission and environmental contamination from CWD herds. Program requirements
include animal identification, containment fencing, and CWD testing of deer over 12 months of age that die for any reason.
Participating deer farms with no positive CWD test become certified as being low-risk after completing five years of negative
CWD testing. Interstate movement of farmed deer depends on program participation, compliance with program requirements,
and herd certification status,

It is important to point out that any additional studies on this prion-related disease will add value to prion disease research for
known human diseases and other domesticated livestock. Deer farms should be a part of this research especially if we as a
nation want to develop immunotherapies for domesticated herd protection and eventual su ppression and eradication of the
disease in the wild.

My opinion is that the spread of CWD is mostly carried out by scavengers. An infected deer that dies by any cause, the
disease itself or even being hit by a car, left unattended will scon be consumed by a scavenger most commonly a winged
variety, crow or vulture. The viable prion living in the lymphatic system or nervous tissue is then consumed and the prion
passes through the digestive tract and eventually deposited miles away. This could explain why the disease has appeared in
very tightly closed and monitored herds, or in areas not adjacent to a known infected area.

Therefore, [ believe a closed study of infected carcasses and scavengers would yield tremendous insi ght. Does the prion
survive the digestive tract of a predator? We know the prion survives on vegetation outside an animal for a long time. The
feces, blood or urine of the host animal may not contain the prion as the animal’s natural filter systems blogk it, so researchers
are locking for markers related to prions. It may be awhile before we are confident with a live test for the disease. We may be
taking baby steps in slowing the spread, but it must be based on sound science.

In the meantime, as the research is conducted, we can use potentially simple techniques to slow the spread. Akin to what we
have done with the “Slow the Spread” program for Gypsy Moth. This takes a properly funded education and communications
program. There is simply too much speculation and non-science inlerpretation of research affecting the business of discase
control. This hurts agriculture and sporting businesses.

An example of this are actions ] have taken in West Virginia. As I became more convinced scavengers were a primary vector
for the spread of the disease, [ strongly suggested to the WV Deer Farmers Association at their anaual meeting they insist all
members make sure all deer carcasses are buried too deep for scavengers to reach. I then made a request 1o the Department of
Highways that they make a more concerted effort to quickly retrieve and bury the road kills within the DNR declared
containment area.

In reviewing the proposed legislation, | have three recommendations for improvement:

i) At least one of the non-governmental positions on the task force be an experienced and respected deer farm
owner/manager

2) That the bill clarifies the funding and need for a coordinated education and information campaign between the state
agencies, agriculture groups, and the hunting public

3) That recommended legistation, if any, resulting from this task force be specific and not left up to interpretation

Thank you cnce again for this opportunity. I will gladly answer any questions the committee may have,
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Kent Leonhardt is a longtime farmer who began his passion for the agriculture at a very young
age and fostered that passion into a business operation while still serving in the United States
Marine Cotps. Towards the end of his military career, Kent bought a farm near Blacksville, WV
that had sat abandoned for over 40 years. The farm, where he still lives today, was purchased in
1982, and started cultivating crops and raising livestock in 1997. For twenty years, Kent, with
the help of his wife Shirley, raised sheep, cattle and goats and sold hay when there was a surplus
available.

Kent received his formal education from University of Missouri, earning a bachelor’s degree in
Wildlife Management. During his studies, he took a variety of courses covering issues pertinent
to agriculture as well as natural resources and environmental protection. Kent furthered his
education by earning a Master’s in Business Management from Central Michigan University
while still on active duty.

After twenty years in the United States Marine Corps, Kent retired from the military in 1996 at
the rank of Lieutenant Colonel. During that time, he served on multiple joint service assignments
leading men and women during war and peace. Throughout his service, Kent received a variety
of decorations including: Legion of Merit, Combat Action Ribbon and eight other personal
decorations.

In 2014, Kent was elected to the West Virginia State Senate to serve the people of the Second
Senatorial District. The district, at the time, was one of the largest and most rural in West
Virginia. It contained parts of or all of the following counties: Marshall, Wetzel, Gilmer, Marion,
Monongalia, Tyler, Doddridge, Cathoun, and Ritchie. In 2017, he resigned from his position in
the WV State Senate after being elected as the West Virginia Commissioner of Agriculture. He
has held that position from 2017.

Together, Kent and Shirley have three sons and six grandchildren. Kent is a member of the
Monongalia County Farm Bureau.



Biography for West Virginia Commissioner of Agriculture Kent A. Leonhardt
Current Position: Jan 2017 to present
WV State Senator District 2 - 2015 to 2017
15876 to 1996 United States Marine Corps, Lieutenant Colonel, Retired
Company Commander, Fort Meade, Maryland
Analyst and Watch Officer, NSA Fort Meade
Deputy G-2 {Intelligence), 7" Marine Expeditionary Brigade
Desert Shield/Desert Storm 1990-1991, Led a 68 Marines intelligence unit
Executive Officer 2 Radio Battalion, Camp Lejeune, NC
USMC Liaison Officer, National Security Agency
Special Intelligence Collection Manager, US Central Command

1996 to present a WV Farmer - Wife and Commissioner restored and grew an
abandoned WV Farm.

Education including Military Schools:
*Bachelor Degree in Wildlife Management, University of Missouri 1976

*Masters of Art Business Management Central Michigan University by Extension
1983 while on Active duty

*The Basic School USMC 1976

*Communications Officer School 1977

*Defense Language Institute - Arabic, Monterey, Ca — 1981
*Defense Intelligence College, Bowling AFB - 1987

*USMC Command and Staff College, Quantico, VA - 1990

*Fellow to Director of the National Security Agency, one-year program, 1992-
1993

Married to Shirley Leonhardt for 35 years, combined they have 3 sons and 6
grandchildren.
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Avian scavengers, such as American crows (Corvus brachyrhynchos), have potential to translocate infectious agents (prions)
of transmissible spongiform encephalopathy (TSE) diseases including chronic wasting disease, scrapie, and bovine
spongiform encephalopathy. We inoculated mice with fecal extracts obtained from 20 American crows that were force-fed
material infected with RML-strain scrapie prions. These mice all evinced severe neurological dysfunction 196-231 d
postinoculation (%=198; 95% Cl: 210-216) and tested positive for prion disease. Our results suggest a large proportion of
crows that consume prion-positive tissue are capable of passing infectious prions in their feces (p=1.0; 95% Cl: 0.8-1.0).
Therefore, this common, migratory North American scavenger could play a role in the geographic spread of TSE diseases.
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Introduction

Transmissible spongiform encephalopathies (TSE) are most
likely caused by pathogenic isoforms (PrP®®) of prion proteins [1]
that naturally occur across many classes of animals, including
mammals and birds [2]. A number of livestock and wildlife species
in North America are susceptible 1o TSE diseases. Mule deer
(Odocoileus hemionus), white-tailed deer (0. virsintanus), clk (Gervus
elaphus), and moose (dices alces) are susceptible to chronic wasting
disease (CWD); domestic sheep and goats are susceptible to
scrapie; and domestic cattle are susceptible to bovine spongiform
encephalopathy (BSE) (although this discase is rare in North
America [3]). These TSE discascs are always fatal to infected
animals, and upon death, carcasses allowed to remain in the
environment can be scavenged by an array of avian and
mammalian scavengers [4].

Mechanisms for the spread of TSE in wild and domestic
ungulates are incompletely understood. We hypothesized that
avian scavengers have potential to translocate PrP** in their feces.
American crows {(Corous  brachyrhynchos) are  significant avian
scavengers of deer carcasses [4], they are migratory, and their
overall range [5] includes most arcas where TSE discases occur in
North America [6]. Crows forage in groups, traveling up to
80 km/d from communal roosts [5]. Thus, crows have opportu-
nity to encounter PrP®“infected carcasses, consume infected
tissue, and move long distances before depositing feces. Onee in
the soil, PrP®* may persist >2 years [7.8], potentially enabling
increased site contamination over time. For example, residual
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contamination of soil with PrP** caused recurrence of GWD in
confined mule deer in Colorado [7] and lateral transmission via
environmental contamination is likely an important route of
infection [9].

Insects [10,11], poultry [12], and scavengers, including crows
[4], have been suggested as passive carriers or dispersers of
infectious prions. We found no studies that evaluated passage of
PrPR through avian digestive systems, though scveral studies
have evaluated resistance of PrP** to mammalian digestive fluids.
Ruminant digestive fluids used during in-vitro trials have shown
substantial [13,14] o no reduction [15] in Western blot signal
after incubation periods of approximately 13-24 h. Shorter
incubation times (15-210 min) resulted in intermediate levels of
Western blot signal loss [16]. Studies that investigated effects on
PrP® from full passage through rodent digestive systems found
scra)li)ic and BSE PrP®** present in mouse feces [17] and scrapie
PrP™* in hamster feces (ca. 5% of original dose excreted 24 h
postinoculation) [18]. Thus, it appears that mammalian digestive
fluids and processes can reduce PrPR® concentration but are
unlikely to climinate it.

Proteolysis occurs in the avian digestive system due to the
presence of hydrochloric acid (HCI) and the proteolytic enzymes
pepsin, trypsin, chymotrypsin and various peptidases [19,20].
Although experimentally induced hypoacidity was associated with
reduced scrapie infection rates in mice [21], it is unlikely that
gastric HCI would fully degrade PrP® in the crow digestive
system given extreme temperature and concentration required
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[22] and mild conditions presemt in the avian gut [19,23].
Although early investigations suggested that (rypsin reduced
serapie titer under certain circumstances [1,24], subsequent studies
found pepsin and trypsin were not effective for reducing infectivity
of scrapic and BSE PrpR- 23] or variant Creuwfeldi-Jakob
disease PrIP** [26]. Thus, there is little evidence to suggest that the
crow digestive system would eliminate PrP™® infectiviy prior Lo
cxcretion of feces. Similar arguments can be made for nonrumi-
nant mammals because of similarities in endogenous enzymes in
vertehrate digestive systems |27], vet PrPR wag substantially
recduced by passage through hamster digestive systems [18].

Linle is known about effects of avian digestive systems on
infectivity of PP, As a first step in understanding the potential
role of avian scavengers m TSE transmission, we tested the
hypethesis that readily available mouse-adapted serapic PrP®*
can remain infectious after passage through the digestive mact of
crows, Results of our study support this hypothesis,

Materials and Methods

We evaluated infectivity of the RML Chandler strain (RML) of
mousc-adapied scrapic [28] (obtained from Rocky Mountain
Laborateries, Hamilton, MT} afler passage through digestive
systemis of crows. Crows were captured during winter in central
Oklahoma, USA. We used mouse-brain source material rom
uninfected (normal) and terminally il RMAnfcced C57BL/S
mice [Hilltop Lab Animals. Scottsdale. PA; this swain used
thraughout study). We separately pooled and homogenized
infected and normal mouse brains and diluted portions of cach
homogenate 1:10 w/v in sterile phosphate-bulfered saline (SPBS).
We cstimated passage time through the alimentary canal by
gavaging | crow {not part of the experimental group; with 5 mi of
whale egg mixed with blue dye; by 4 h postgavage all stained feces
hael been exereted. We withdrew feed (hut not water] from study
crows approximatcly 17 h pregavage. We randemly allocated 25
crows to weatment groups and gavaged each crow with 3 ml of
cither PrP%infected (n=200 or normal {n=35% mousc-hrain
homogenate dituted 110 w/v in SPBS (Table 1. We then
transferred each crow o an individual single-use cage. At 4 h
postgavage. we collected and pooled all feces within each cage, We
hemogenized crow-specific pooled feces and gamma irvadiated
them at 24,000 Gy to destroy viruses and microbes. For cach
crow, we then diluted a 500 pl sample of feeal homogenate in
SPBS 10 a total volumne of 10 ml, centrifuged it for 13 min al
13,730 m/s°, and cxtracted the supernatant for use as inoculum
for mice. We removed solids to minimize risk of toxicity 10 mice
from wric acid contained in bird feces. Grows were not held or
examined afier collection of fecal samples.,

We randomly allocated 3 mice/crow (o treamment groups
(Table 1}. Miee received crow-specific fecal supernatunt from
PrPR or control crows (CE+ and CF— groups, respectively), or
PreRonfected or normal mouse brain homeogenate diluted 1o
1100 w/v in 8PBS (MB+ and MB— groups, respectively). We
intraperitoneally inoculated each mouse with 1 ml of elther crow
fecal supernatant or diluted mouse brain homogenate.

All 5 mice/crow, or 3 mice/MB treatment group, were caged
together under biosafety level 2 conditions. We menitored mice
daily until all those in PrP® ireatment groups expressed clinical
symptoms of mouwsc scrapic and were thereafier enthanized.
Remaining mice were monitored every 2 d undil study termination
at 365 d postinoculation {dpt), We scored mice for each of 6
clinical symploms of mouse scrapie thyphosts, ataxia, s6IF tail, lack
of grooming, emaciation, and lethargy), where 0= none visible,

=moderate, and 2 =scvere. We cuwthanized mice when 1otal
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Table 1. Experimental design used to estimate propertion of
crows abié to pass infectious RML scrapie prion (PrP®®) in
feces {numbers of animals).

Treatment group®  Crows Mice?
CF+ 20 100
CF—- 5 25
MB+ 0 10
MB— ol 5

“Mice intraperitoneally inoculated with gamma-rradiated crow fecal (CF)
extract from crows gavaged with Pre™* (4) or contral {—) mouse brain
hemaogenate; additional cantrol mice were inaculated with mouse-brain
homogenats with [MB+)} or without (MB—) PrpPe

“Five mice were randomly allocated to each crow and housed together in 1
cage postinocufation. Additional cantrol mice were allucated randomly to M
trizatmant graups and 3 mice/treatment group were housed together In 1 cage
postinoculation,

doi:10.1371/journal pane 0045774001

daily scores reached =8 for 1 d. =6 continuousty for 3 d, or at
365 dpi. Brains were immediately harvested and stored at —70°C
for analysis. Samples from harvested brains {1:10 w/v homege-
nate} were tested at Colorado State University’s Veterinary
Diagnostic Laboratery for PrP®™ using the ELISA based Bio-
Rad TeBell BSE rupid assay Bio-Racd Laboratories, Hercules,
CA, USA} w conlirm scrapie diagnosis.

We used exact methods [28) 1o estimate a 95% confidence
terval (G on the praportion of crenvs able (o excrete infectious
prions in feces (8AS PROC FREQ {30)). We used isher’s exact
test, due 0 low count {Le., 20 in | cell of the 9x9 contingency
tablé, to evaluate whether eatly death (=3 dpi] was associated with
source of GT inoculam (PrP®* or control). We estimated means
and 93% CI for incubation time or time-to-death icontingent on
surviving >3 dpi} for CI'+ and MB+ mice using general lincar
mixed modeling [31], where cage was a random effect 10 account
for elustering of mice within cages {SAS PROC GLIMMIX [300).
Traditional time-to-cvent {or survival) analyses were not required
for C¥+ and MB+ mice becanse none were censored >3 dpi. As
most CF— mice were censored a study (ermination, we tested for
equality of survival functions hetween GF+ and CF— using the

log-rank test (8AS PROC LIFETEST [30]).

Ethics Statement

The [nstitutional Animal Cave and Use Commitice of the
United States Department of Agriculture, Animal and Plam
Health Inspection Service, Wildlife Services, National Wildlife
Rescarch Center approved all procedures wsed in this study {QA-
1406).

Results

Al 3 crows gavaged with scrapic-infected mouse brain
wansmitted PrP*™ 1o mice via fecal inoculum {estimated
proportion: #=1.00, CI: 0.83--1.00), Sixteen mice from CI+
and 2 from CF— groups died =3 d postinoculation {likely Fom
residual uric acid toxicity; Table 2. No early deaths occurred in
MB groups and estimated probabilities of carly death were not
statistically different between CF+ {5 =0.16) and CF— (f = 0.08}
mice (Fisher's exact £=0.524), Afier these carly deaths, 2 crows
were represented by only | mouse/erow and all other crows were
represented by 35 mice/craw. Surviving mice appeared healthy
until onset of clinical symptoms of mousc scrapie. Based on scoring
for mubtiple clinical symploms, we cuthanized mice in MB+ and
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CEF+ groups 181-231 dpt (Fig. 1), These mice subsequently tested
positive for PrPR® Table 2). On average, MB+ inice had sherter
incubation times (by 15 d} than G+ mice (Fig. 1), We observed no
tlinical symptoms in MB— or CF— control mice. All MB— mice
lived o study termination a1 365 dpi, though 3 CF— mice died at
251-303 dpi. Time to death was significantly longer for CF— than
for CF+ mice {x%Z?I,O., P<00001). One of these CF— mice
{251 dpi) tested positive for PrP, This unexpectediy positive
mouse was inoculated divectly after 3 MB+ mice and may have
been inadverently exposed to PrPR-positve material.

Discussion

We tested the hypothesis that PrPR would remain infectious
alter passage through the digestive tract of crows. Afier inoculation,
with fecal supernatant from erows gavaged with PrP®-infecied
malerial, we observed clinical discase and ohtained posithve results
from ELISA in all 84 GF+ mice that swvived >3 dpi. Thus, we
confirmed passage of infectious PrP® through all 20 crows
gavaged with infected material. We conclude that 53-100% of
crows {rom the population we sampled can excrete infections
RML PrP™™ in feces under vonditions similar to those in our
study.

"I'he MB+ mice developed clinical scrapie 15 d carlier than CFy
mice indicating inoculated dose of PrP™ infectivity was likely
lower for CF+ mice. We inoculated MB+ and MB— mice 10
demonstrate that Lrain source materials were infectious or not
infectious, respectively, nol o serve as standards Tor titer
assessment, However, comparison with wapublished  dtration
results fromy intraperitoncal inoculation of RML mouse serapic
inte C57BL10 mice {(Anm Ward and Sue Priola. Rocky Mountain
Laboratorics, personal communication) suggust MB+ mice re-

1.0
% MB-{n=5)
0.8 4 CF-{n=23)
2z
g 05 CF+ (n = 84}
=]
[=]
a .
T 04 B+ Mean = 198 dpi
g ’ 95% CI: 188-207 dpi
a CF+: Mean = 213 dpi
0.2 + 85% CJ: 210-216 dpi
MB+
n=10
sod ¢ )
T 1 T F T

150 200 250 300 350 400
Incubation time (dpi}

Figure 1. Survival functions for treatment groups of mice.
Tweanty-five crows were fed infected (PrP™%) or normal (contrel) mouse
brain homogenate. Five mice/crow were subsequently inoculated with
crow facal extract from PrP™ (CFH) or controd (CF—) crows. Additional
contrel mice were inoculated with mouse-brain homogenate with or
without PrP®* (MB+ and MB—, respectively). Sample sizes reflect sarly
deaths of 16 mice =3 d postinoculation (dpf). Mean and interval
estimates of survival time for MB+ and CF+ groups showed these
groups were significantly different, indicating different dose levels of
PrP™* in crow fecal extracts compared to mause brain hemogenate.
Time to death was significantly longer for CF— than for CF+ mice
(% =71.0, p=<<0.0001). Because all mice exposed to CF+ extracts died of
transmissible spongiform encephalopathy (given survival >3 dpi), all 20
crows gavaged with PrP™*-infected mouse brain homogenate passed
infectious doses of PP to mice via fecal extracts.
doir10.1371/journal pone.00457 74,9001
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Table 2. Numbers of mice by treatment group that suffered
early inoculation-related death, exhibited clinical symptoms of
prion disease, and tested positive for scrapie prion (PrP™e%) by
ELISA®.

Treatment

group? Eatly death®  Clinical disease®  PrP™* datected
CF+ 16 (100} 84 (84} 84 {84}

CF=- 2125} 023 1{23

MB+ 0{1 10 {10 S {9}

MB— ¢ {5 0 {3 8

“Nurmbers in parentheses indicate sample size.

Mice intrapetitoneally inoculated with gamma-ivadiated crow fecal (CF)
extract from craws gavaged with PrP™ (1) or conrol (—} mouse brain
homogenatke; additionat cantrol mice were inoculated with mouse-brain
hompgenate with {MB+) or without {ME—} prafes,

“Mice that died =3 d postinocudation, presumably fram fecal uric acid toxicity.
These mice were removed from the data set.

Phice that achieved a minimum thresheld score, based on multiple symptoms
such as kyphesis, ataxia, stiff tail, lack of grooming, emaclation, and lethargy,
demenstrating strang ¢linical evidence of prion disease.

dof10.1371 journal pone 0045 774.1002

ceived approximately |0-times more infectivity than CI+ mice.
Dilutions of hrain and fecal material with SPBS (see Methods)
indicate that the amount of infectivity inoculated into MB+ nice
would have been about double that of CF+ mice, assuming o
influence on concentration of infectivity due to passage or
cenuifuge processing. It is reasonable to expect some loss of
infectivity after removing solids from diluied crow foees by
centrifugation. 1L is alse possible that some  degradation or
absorption of infectvity oceurred during passage through crow
alimentary tracts.

Our study clemdy shows that RML PrP® cun persist afier
passage through the crow alimentary tract. As there s vaciability in
resistance of different swains of PrP® 1o degradation [32-36], we
cannet definitively state that passage of strains of concern woidd
occur. However, RML PR has been shown more sensitive 1o
degradation than TSE field isolates alier 4h exposure 1o
eozymatic digestion [36]. Therefore, results of our study likely
undarstate potential for prion passage throngh the alimentary
canal of erows. Further experimental wialy involving TSE prions
obtained from ovine, bovine, and cervine carcasses would be
required to definitively evatuate passage of natural "F'S)is through
digestive systems of scavengers andd predators, Other additional
rescarch  lopics could mclude in-vitro evaluaton of PrpPRe
degradation in crow digestive fuids; eflects of solid, semisolicl,
and liquid delivery of infective materials on passage rate and
resichual infectivity in feces; postexcretion continued enzymatic and
bacterial degradation of infectivity in feces; infectivity of feces
excreled >4 h postgavage; susceptibility of crows to TSE disease
and potential for postinfection shedding of PrP™* in Gees.
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USDA United States Department of Agriculture
- Animal and Plant Health Inspection Service

Cervids: CWD Voluntary Herd Certification
Program

8 1800 0, s, The CWD Herd Certification Program (HCP) is a
o " ' cooperative effort between the Animal and Plant

Health Inspection Service (APHIS), State animal
. health and wildlife agencies, and farmed cervid
1% owners. APHIS coordinates with these State agencies

4 toencourage cervid owners to certify their herds and
<4+ comply with the CWD Herd Certification Program

¢ 3.-' Standards.

The goal of the HCP is to provide a consistent,

" national approach to control the incidence of CWD in
farmed cervids and prevent the interstate spread of

CWD. Achieving this goal will ultimately result in several important long-term outcomes.

including:

* Healthy cervids (both farmed and wild populations) with a reduced risk of CWD.
Increased confidence that HCP-certified herds are low risk for CWD infection.

* Strong trade of cervid animals and products (increased market confidence).

* Reduced risk of transmission from, and environmental contamination by, CWD-positive
herds.

This goal is accomplished through the establishment of the national CWD herd certification
program and interstate movement requirements for CWD-susceptible cervids found in title 9 of
the Code of Federal Regulations (CFR) parts 55 and 81 . These regulations are written as
performance-based regulations that describe the legally required outcomes.

National CWD HCP requirements for all enrolled herd owners include fencing, individual animal
ID's, regular inventories, and testing of all animals over 12 months that die for any reason. With
each year of successful surveillance, participating herds will advance in status until reaching
five years with no evidence of CWD, at which time herds are certified as being low risk for
CWD. Interstate movement of animals from herds will depend on participation in the program,
compliance with program requirements, and herd certification status.

Twenty-eight (28) states are currently participating in the program as of December 2017. States

interested to join the National CWD HCP must submit an application and supporting documents
to APHIS. To find out more about the application process, please see link below.

https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-information/cervi... 12/2/2019
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+ List of Approved State CWD Herd Certification Programs ~ (HCP)
+ Application Document for States
+ V8 Form 11-2

The CWD Herd Certification Program Standards

The CWD Herd Certification Program Standards provide detailed descriptions of acceptable
methods for complying with the legal requirements in @ CFR parts 55 and 81, which are
performance-based regulations that describe the legally required out- comes. The Program
Standards also provide guidance for sample collection, biosecurity, and disposal:

Part A, Herd Certification Program, describes acceptable methods to meet the minimum
requirements to certify farmed cervid herds for interstate movement,

Part B, Guidance on Response to CWD, describes acceptable methods to meet the minimum
requirements to respond to the finding of CWD in farmed cervid herds.

The methods in these Program Standards have been approved by the APHIS Admin- istrator.
Alternatively, States may propose other methods/approaches to meet the regulatory
requirements. These alternative proposals should be submitted in writing to APHIS for approval.
States may also have additional or stricter requirements that exceed the minimurn requirements
described in the CWD regulations.

The Program Standards will be reviewed regularly by APHIS and, as appropriate,
representatives of the cervid industry and State and Federal agencies. A notice will be
published in the Federal Register to inform stakeholders of any revisions APHIS plans to the
Program Standards.

« CWOD Herd Certification Program Standards |, May 2019

» CWD Program Standards Review Working Group Summary Document 2016
+ Regulatory Sample Collection

Interstate Movement of Cervids

NOTICE: No farmed or captive deer, elk or moose may be moved interstate unless it
meets the requirements listed in Part 81 of the Code of Federal Regulations (CFR).

= ADT/Traceability Fact sheet for interstate transport of cervids

* Requirements for Interstate Transport of Wild Caught Cervids

+ Surveillance and Testing Requirements for Interstate Transport of Wild Caught
Cervids

Related Links

https://www.aphis.usda.gov/aphis/ourfocus/animathealth/animal-disease-information/cervi... 12/2/2019
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CWD Rule

CWD Status of Captive Herds

« Revised Program Standards: Overview of Changes: Presentation

2018 Revised CWD Program Standards: What You Need to Know- for Cervid

Producers
= 2018 Revised CWD Program Standards: What You Need to Know- for Accredited

Veterinarians and Sample Collectors

https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-information/cervi... 12/2/2019



The Chronic Wasting Disease Transmission in Cervidae Study Act

ISSUE SUMMARY

Chronic Wasting Disease (CWD) is a contagious neurological disease affecting deer, elk, and moose
(cervids). Like Bovine Spongiform Encephalopathy, commonly known as “mad cow disease”, CWD is a
form of transmissible spongiform encephalopathy (TSE) and is likely transmitted by prions. These prions
affect brain function and for some TSEs, are linked to degenerative conditions in humans.

Recent findings from studies regarding transmissibility of CWD to non-cervid species conflict in their
conclusions. In 2017, Canadian researchers published findings detailing the first documented transmission
of CWD through consumption of contaminated meat in non-human primates. Subsequent investigations
were not able to reproduce the results; nevertheless, the Centers for Disease Control continues to
recommend that hunters should “strongly consider having the deer or elk tested for CWD before you eat
the meat”, prevent mixing of product during processing, and avoiding consumption of meat from animals
that test positive for CWD.

LEGISLATIVE NEED

CWD has been documented to affect both captive and live herds in 26 states and recently was identified
in a 4™ Canadian province (see attached map). In the United States, state fish and wildlife agencies have
primacy over wildlife management. Accordingly, state agencies have largely been responsible for
conducting research, and for developing and implementing best management practices (BMPs).

Despite the widespread prevalence of CWD, very little is known about common vectors for transmission.
BMPs vary significantly among states; the Association for Fish and Wildlife Agencies (AFWA) recently
adopted new BMPs for CWD at their September 2018 AFWA Fish and Wildlife Health Committee
Meeting. AFWA identified the need for additional research to identify:
1.~ The most effective techniques for prevention, surveillance, and management; prion detection and
diagnostics; and disease epidemiology.
2. Human dimensions issues such as the impact of CWD on hunting practices and on hunting-related
expenditures.
3. The cost of CWD to state and provincial economies.
4. The costs of CWD to wildlife agencies to facilitate budget planning and to landowners, hunters,
and other stakeholders.
5. Other sources of funding for CWD prevention, surveillance, and management

The U.S Department of Agriculture (USDA) Animal and Plant Health Inspection Service (APHIS)
operates a CWD Herd Certification Program for farmed cervids. Captive herds must participate in the
program and be certified to move animals interstate. The program is reactive, rather than proactive. Given
the existing risk to wildlife health, economic impact of wildlife loss, and the potential risk to human
health, more data is needed. This data can be used to inform a more comprehensive future approach to
CWD prevention.

SUMMARY
The Chronic Wasting Disease Transmission in Cervidae Study Act addresses the needs identified by state
agencies through AFWA. The bill requires the USDA Secretary to enter into an arrangement with the
National Academies of Sciences to review current data and BMPs from the CWD Herd Certification
Program and state agencies regarding:

1. Pathways and mechanisms for CWD transmission

2. Areas at risk and geographical patterns of CWD transmission

3. Gaps in current scientific knowledge regarding transmission to prioritize research to address gaps
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Gothard, Robin

From: Forbes, John T - APHIS <john.Forbes@aphis.usda.gov>

Sent: Monday, March 04, 2019 4:04 PM

To: Leonhardt, Kent

Cc: Hatton, Joseph

Subject: CWD

Attachments: Nichols Coyote Passage of Prion.pdf; VerCauteren Prion thru Crows,pdf

Commissioner Leonhardt,

You mentioned during our meeting in January that you were curious about the potential role of predators in spreading
CWD so I checked into it and there’s already been some research in the area. Attached are two papers — one that
studied crows and the other that studied coyotes — which show it is possible to have prions pass through these two
species based on their study methodology.

Flease let me know if you have any questions or if there’s anything we can help you with,
John

John Forbes

State Director

USDA, APHIS, Wildlife Services
730 Yokum Street

Elking, WV 26241

{304) 636-1785

John. Forbes@aphis.usda.gov

This electronic message contains information generated by the USDA solely for the intended recipients. Any unauthorized
interception of this message or the use or disclosure of the information it contains may violate the law and subject the violator
to civif or criminal penalties. if you believe you have received this message in error, please notify the sender and delete the email
immediately.
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Ahstract

stmg disease (CWD) is a geographically expanding prion disease of wild and captive

‘egivids in North America. Disease can be transmitted directly, animal to animal, or indirectly via

the environment. CWD contamination can occur residually in the environment via soil, water,
and forage following deposition of bodily fluids such as urine, saliva, and feces, or by the

decomposition of carcasses. Recent work has indicated that plants may even take up prions into

1
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the stems and leaves. When a carcass or gut pile is present in the environment, a large number of
avian and mammalian species visit and consume the carrion. Additionally, predators like

coyotes, likely select for disease-compromised cervids. Natural cross-species CWD transmission

has not been documented, however, passage of infectious prion material has been observed i

can pass infectious prions via their feces for at least three days post h;géét.ibn, demonstrating that

tion of CWD in the

mammalian scavengers could contribute to the translocation and contamiz

environment.
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Introduction
Chronic wasting disease (CWD) is a transmissible spongiform encephalopathy, or prion disease,

of deer (Odocoileus virginianus and O. hemionus), elk (Cervus elaphus) and moose {Alces

alces). First identified in 1967 in a wildlife research center in Colorado, CWD is the only pri

disease enzootic to wild animals. ' Transmission of CWD can occur directly, animal to animal

or indirectly through the environment. > Contamination of the environment can ocour by .

deposition of bodily fluids *° or by decay of infected carcasses. 3 Ingestio_p___of hal&fiﬁﬁ of

contaminated soil particles can also lead to disease transmission. *° s

Each year the number of states reporting incidences of CWD i ca i wild cervid

populations increases. Currently, 21 states have been affecte __(httpz;{:’www.cwd-

info.org/index.php/fuseaction/about. map). In som g'.?i'o_x}st ':sﬁ}ead has been contiguous, such

as that seen in Colorado, Wyoming, and Nebras a. Qthier incidences are far removed from

known CWD-positive focl. The mech'ap_jsms for this éxpansion are unclear, and likely vary by

circumstance. Several human behaviors, such as movement of captive cervids ° and the dumping

of CWD-positive carcasses fro

unter kﬂls in CWD-negative regions '°, have likely

contributed to the expangion, bit.may not explain all incidences.

he spread of the disease has been evaluated primarily from a cross-

The role scavengers playi

i, 12

asjﬁect. A wide variety of avian and mammalian scavenger species

species transtissi

have been documemed to feed upon deer carcasses and gut piles. 2 The array of tissues that

. WD include brain, eyes, fymph nodes, neural tissue, heart, spleen, and muscle "7, and
e all ré.:elzdily accessible in both carcasses and gut piles. Common scavengers from CWD-
enz;ootic areas (raccoons (Procyon lotor), opossums (Didelphis virginiana) and coyotes (Canis

latrans)) have been evaluated for the presence of CWD in their tissues, but no evidence of CWD
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was detected, suggesting that they do not play a direct role in transmission or become infected. '

They may, however, play a more indirect role. Recent work demonstrated that infectious mouse-

adapted scrapie prions could be viably passed in the feces of crows (Corvus brachyrrhynchos)

. . o . . .
after ingestion. '* Deposition of infectious feces from scavengers could then be another

unexplored mode for environmental contamination. Mammalian scavengers, such as oyotes, are

of particular interest in western states such as Colorado and Wyoming, where there are both a™:.

high number of CWD-infected deer and elk, and coyotes.

Coyotes are opportunistic and widespread carnivores found throughout rmuish of North America

and everywhere CWD is enzootic in the wild.'® Their diet is c_q__rriii‘t;)@ed primarily of rodents and

lagomorphs, however, diet composition can vary scasona_l_l}','f""': d by ‘geographical Jocation and

include ungulates. "> For example, coyotes in th ' :__B[éic H 1l}s of South Dakota feed

Little is known about thedegradauon of CWD-infected tissue and infectivity after passage

through the gastrointestinal tract of mammalian scavengers. In this study we investigated the

ethods and Materials

Covoles



Downloaded by [National Centre for Animal Health] at 12:26 07 December 2015

All procedures involving animals were approved by the Institutional Animal Care and Use
Commitiee at the USDA National Wildlife Research Center in accordance with the USDA

Animal Welfare Act Regulation. CFR, title 9, chapter 1, subchapter A, parts 1-4. Six coyotes,

two males and four females, were transported from the National Wildlife Research Center

(NWRC) field station in Logan, Utah to the NWRC headquatters in Fort Collins, Colorado

Upon arrival, coyotes were individually housed in outdoor kennels with den boxes for three

weeks to allow time for acclimation. During this time, feces were collected from each coyote for

pre-exposure controls and frozen at -80° C. Coyotes were given water

ibitum and were fed
dry dog food once a day. Prior to initiation of the study, coyotes wére given a small amount of

CWD-negative elk brain homogenate to test for patatability. The coyotes readily ate the

homogenate when housed in their cutdoor enclosiis

Two coyotes were placed in the control grdiﬁ:’ “and rf_:méfiné“c'i”in their outdoor kennels, while the
remaining four were transported to in‘dogr wire mns (Tablc 1). After DP1 5 fecal collection,

coyotes were sedated intramuscularl ":"with':E_{:etamine and xylazine, then euthanized intravenously

with euthanasia solution. Co p_._; e necropsies were conducted, and the brain and lymph nodes

placed in 10% buffered formalin, .

Inoculum Preparation
CWD-nega_j;i%:é.hd __Q_S'fiive ]O% elk brain homogenates (wt/vol) were prepared using 1 X
phosp_jfjﬁfé buﬁ'ered saline (PBS) (Invitrogen) in a blender, then aliquoted into 50 ml volumes and

at=80° C until needed. The CWD-negative elk brain was an archived sample from a

é_____ptive cull and the CWD-positive elk brain was an archived sample from a terminally ill captive

elk. The CWD status of the elk brains was verificd by Western blot as previously described. ®
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CWD-negative brain was prepared first in a new blender, then the CWD-positive inoculum was
prepared.

Oral Inoculation

After being moved indoors for biosecurity reasons, treatment coyotes were given an acclimation

period of two days before the start of the experiment. Dry diet was removed 12 houi"'s__ tior to

introduction of brain homogenate inoculum. A 50 ml aliquot of el brain homo;:,e :'te (normal or

mfected) was thawed for each coyote and placed in a clean bowl and m:xed thh appt oximately

:.iocation from

1 g of red glitter to help visualize passage time through the ahmcntar.){:__ea'nae .
outdoor to indoor kennels affected the coyotes’ willingness to gat"'t"he b homogenate. The

addition of a small amount of diced raw chicken, or in one 6’5-&@, wet fish-flavored cat food was

required to get them to eat. The afternoon after mg _tibn ft bram homogenate, they received
dry dog food.

Feces Collection

Feces from alf coyotes was collecte 'E.":._he mﬁ’rf‘lmg following elk brain homogenate consumption
and at six time points: one;._:g__:_l::ay p or tg:fg.t.heii:ﬁitiation of the study, and for five consecutive days

following inocufum ingésfz'tori. Aﬁer collection, fecal samples were frozen at -80° C.

Feces Protein Mxlg’o!_df: Cyelic Amplification (PMCA)

A10% fccal hoﬁegen&é was generated with 200 mg of feces placed into a 1.5 ml tube with 2.5
mm glass beads (BlOSpec) and 1 ml of PMCA buffer (150 mM NaCl, 4 mM EDTA, in 1X
en-:homogcmzed in a Blue Bullet homogenizer (Next Advance) for 2-4 min. Once

| ___:mogé.n.uecl samples were centrifuged at 12,000 rpm for 20 sec, then 600 ul of supernatant was

removed and mixed with 600 pJ of the above PMCA buffer with 2% triton-X (Sigma Aldrich)

added. Samples were mixed well and shaken on a heat block at 37° C for 20 min at 800 rpm,
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then centrifuged for 5 min at 2000 rpm. Supernatant was removed and stored at -80° C. To help
develop an appropriate bioassay design, fecal samples were assessed for proteinase K resistance,

a marker for infectivity, by PMCA as previously described by Pulford, et al. > Amplified

samples were visualized by western blot as previously described. *

Coyote Immunohistochemistry

slides (Fisher Scientific) for visualization and evaluation. ° Antigen ret eval with formic acid
f=1

and hydrated autoclaving was performed prior to visualization of PFPC¥?, a biomarker for CWD,

by staining with F99/97.6.1 antibody. Followingz

5 _ 'sl'i@ic-s'were by incubated with alkaline
phosphatase-conjugated anti-mouse IgG secndm) tibody and visualized using an automated

immunostainer and an alkaline phosphatase red kit (Ventana). Slides were counterstained for

four minutes with hematoxylin at 37°.C. P:FFWD was visualized as brownish granular staining.

1G12 transgenic mice

To test the infectivity of the.coyote feces, a transgenic mouse bioassay was conducted in which

77 transgenic cervidize 12 mice of both sexes, between two and five months of age, were
inoculated jntrace b_g_a-l'zi"y with coyote feces homogenate at four time points: 1- prior to ingestion
of ino__eﬁ'l'ﬁirri,:"':?:—.__aﬁé day after ingestion, 3- two days after ingestion, 4- three days after ingestion

Fable 2 TG12 transgenic mice were generated as previously described %7, and express the elk
p

p bn protein at twice the level of mouse prion protein in the FVB background strain.

Feces preparation and inoculation of transgenic mice
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A 10% fecal homogenate (wt/vol) was generated in the same fashion as the brain homogenate
with the exception of utilizing DI water instead of PMCA buffer, with 100 units/mL penicillin
and 100 pg/ml, streptomycin (Invitrogen) added. Inoculum was allowed to incubate at room

temperatuce for 30 minutes, then inoculum was sonicated in a 3000MP water bath sonicator -

(Misonix) for 30 seconds at power 70 prior to intracerebral inoculation. Mice were anestheti
with isoflurane gas until unresponsive to toe pinch. An insulin syringe was emp_i??éﬂ_ to
intracerebrally inoculate 30 pl of the feces inoculum, 3 mm deep through the ":'_orona_f:__ uture,

3-5 mm lateral of the sagittal suture.

When mice presented with severe ataxia or reached 405 DPI t}}@y'z'.ﬁfgge e_tgthﬁnized.
Results .
Coyofes
Both control coyotes, and coyote #135 readﬁﬁy..-ate f.ﬁe_'ﬁi’ain 115 mogenate. Two others consumed
the homogenate after mixing it with a’small amount of diced raw chicken and the fourth afier
mixing the homogenate with a tablesii}oon. d'f;ﬁsh-ﬂavored wet cat food.

Treatment coyote #137 dic!_; !10_1;:::_(_“;1._._.6 cate ondays post inoculation (DPI) 2, therefore the data
reflects feces from DPE and 4, Ié’_;_ed éiitter was utilized to give a general idea of the passage
time from ingestionto de catlon and was observable in feces on DPI 1 and 2.

Protein M.{Wdiﬁ g.-cy;.«?ifc Al;;;p@rication (PMCA)

To ascertam‘theappro priate number of days of feces collection 1o test in the transgenic mouse

XMCA was conducted to amplify minute levels of PK-resistant prions from the coyotes

feces from each of the six collection time points. All fecal samples collected prior to ingestion

were negative after six rounds of PMCA, as were all of the samples from coyotes in the control

group (data not shown). The four coyotes fed CWD-positive brain homogenate had prion



Downloaded by [National Centre for Animal Health] at 12:26 07 December 2015

amplification on DPI 1, and only one coyote, #137, had amplification on DPI 2. No signal was
detected in DPI3-5 (data not shown). Based on this information, the bioassay was designed to
assess feees from DPIL 1-3.

Coyote Immunohistochemistry

Immunohistochemistry for protease-resistant prions was conducted on head and mesentérjc
lymph nodes from the study coyotes to look for residual inoculum, and no evidence of CWD

prions was detected in the tissues (Fig 1).

Transgenic mouse bicassay

The transgenic mouse bioassay revealed that feces from coyote fod. i féifqt.lous brain material

couid pass infectivity for at least three days after ingestion Mice were euthanized at the

presentation of severe ataxia, and disease was confirmed By western blot (data not shown).

Several mice proved to be transgenic knocl?tié_'_lits when their genetics were rechecked at the end of

the study. As a results, these mice were. _excluded-‘ff_r_orﬁ results as they do not become sick in the

absence of the prion protein. No. mice eca’lii_g sick after being inoculated with pre-exposure

feces. Half of the four coyotes n[‘ tlous elk brain homogenate passed infectivity en DP1 1, 2
and 3. It is interesting t_p‘ho.;é__th‘g_t_;_-_pas;age of infectivity varied greatly between animals, with one
animals passing__g__lis'eg::s:; o zogly DPI 1, while one only began to pass infectivity on DP] 2 and 3,
one coyote:_Fﬁ'S"se'a_.._1'nfg_c_;;’ivit;ion all three days, however, this animals did not defecate on DPI 2

and fecescoiiectcd represents three and four days after ingestion. And finally, one coyote, did

:pa.s.:':: 'nfe:'é.tivity on any of the days (Table 2, Figure 2).

0 significant difference was seen in mouse survival times between DPI 1, 2, and 3 (one way
ANOVA, p=0.1212), however, the study mice lived significantly longer (Student’s T-test, p=

<0.0001) than the documented time after IC inoculation with a 1:100 dilution of infected elk
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brain (118 + 6 DPI), suggesting a lower infectious dose present in the fecal samples. %’ The study

mice lived an average of 214 days, with a large variability in survival days (+ 87 days).

Discussion

The continued spread of CWD is of concern to the health of both wild and captive 66_1jvi :

populations. Indirect transmission through the environment has been demonstrated.in captive

animals living in paddocks where CWD-positive animals had lived >, and is "'.'partic' ar

challenge due to the long persistence of CWD within the environment, % nfectious material

can be deposited in the environment by the decay of infected carcasses, rom urine, feces, and

- bl
saliva > %%

» and the spread of infected material may be aidéa Y scavengers and predators. In

range of coyotes i southem Colorado transient animals, which represented 22% of the

populatlon ranged over 106.5 + 27 ki, versus resident & groups which ranged over 11.3+5.8

prcwously CWD-negative localities.
Control coyotes readily consumed the homogenized elk brain. Of the treatment coyotes, which

were moved indoors two days prior to the initiation of the study, only one (#135) immediately

1c
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ate the brain homogenate. The other coyotes required supplementation with diced, raw chicken,
ot fish-flavored soft cat food. Although the numbers are too small to come to any definitive

conclusions, it is interesting to note that the coyote that ingested the brain homogenate without

chicken or cat food supplementation did not appear to transfer infectivity to any of the mice

Our experimental design was based on detection of CWD in coyote ﬁ::pés;.;b'if MCA prior to

initiation of the bioassay. PMCA was able to repeatedly detect hé':-*p: Se ¢e of proteinase K-

resistant prions signal in feces from DPI 1, so the bicassa i{?é?.g__deélg'ned to evaluate feces for

two days following, to account for any uncertainty:i dﬁ;tection in feces. Results from the

bioassay showed transmission of disease 6 2/4. mouse groups in DPI 3, suggesting that

infectivity may continue to be presenti ! the feées_-;mo'i"e than three days after ingestion. We were

unable to go back and increase the bi:é_asséf_;to include DP! 4 and 5, due to logistical reasons.

The 50 mL oral dose ingested by coyates in this study was comprised solely of infected brain
tissue and represented a-high dose. In the wild, coyotes would opportunistically consume a wide
variety of tissues from a kil ot scavenged deer or elk carcass, likely making their actual ingested

infective do_sé-'mu'ch:.g_txiéller. This study was not designed to mimic a naturally consumed dose of

WDk

it fé{f-her.;ﬁé a proof of concept to determine if infectivity could pass into coyote feces.

" Thie. passage of disease in feces is 2 common route of translocation for many viral, bacterial and

parasitic diseases.

11
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The results of this bioassay indicate that infectious CWD prions are able to be passed in the feces
of coyotes fed infected elk brain homogenate for at least three DPI, making them a potential

vector for CWD prion transport and contamination within the environment.
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Table 1. Coyote nimber, sex, age and treatment group.

Coyote Number '."»\'ge (yrs) Treatment Group

132 Male 6 CWD Negative Brain

134 Female 10 CWD Negative Brain

133 Male 10 CWD Positive Brain

135 Female 2 CWD Positive Brain

136 Female 6 CWD Positive Brain |
137 Female 2 CWD Positive Brain

15
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Table 2. Transgenic mouse bioassay results. The number of mice that died from CWD/total
number of mice intracerebrally inoculated per group with coyote feces. Pre-ingestion indicates
fecal samples collected prior to oral ingestion of CWD-positive elk brain homogenate, and days
1,2, and 3 after ingestion. Day 1 post-ingestion resulted in 23% of the mice becoming terminally
ill, day 2, 38% and day 3, 38%.

CWD Pre- Day 1 Post  Day 2 Post  Day 3
Status Ingestion Ingestion Ingestion Post
Ingestion

Coyote
Number

Control
134 Control 0/3 0/3
133 CWD 0/3 1/3
135 CwD 0/3 0/4
136 CwD 0/3 0/3
137 CWD 0/3 272
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Figure 1. Coyote lymph node immunohistochemistry. Ilﬁéggs are.a .fépresentation of findings.

A. CWD-positive control elk retropharyngeal lymph nede.“Control coyote B, and treatment

coyote C, retropharyngeal lymph node. 20X magi_l__i_ﬂcat-io:_n'.' -
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Figure 2. Transgenic mouse bioassay of coyote feces. All control mice and mice inoculated
with feces collected prior to ingestion of CWD-positive elk brain remained disease-free for the
duration of the study. Deaths occurred in all of the DPI tested, however, disease penetrance was
incomplete. Mice inoculated with DPI 3 feces lived slightly longer than DPI 1 and 2. Each DPI
group represented above combines survival times of mice from each of the study coyotes.
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