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in metropolitan areas

ife species host a variety of zoonotic diseases

Potential for transmission and spread is greatest
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Urban areas create elevated contact rates




Wildlife Monitoring, Surveillance

e Cities create unnatural
host densities

* Important to conduct
surveillance

* Important to determine
densities and contact
rates for management

e Contacts among wildlife

* Contact between wildlife
and public/pets







Mammals host a variety of zoonoses: Species we monitor




Coyote Pathogens

* Rabies

* Leptospirosis

e Echinococcus sp

* Mange

* Heartworm

* Canine Distemper
* Canine Parvovirus

* Toxocara sp.



Coyote Attacks on People
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Cook County Coyote Project

e Coyotes pose a potential risk in
two ways:

* Direct risk, Attack on pets or
people

 Direct or indirect transmission
of disease




Causes of Mortality (%)

nwmm

2009-12 139 1 1
2014 38 37 18 21 13 8 3
2015 23 48 9 26 9 9 0
2016 17 53 0 0 35 0 0



to intestine

. Adult in
small intestine

Protoscolex

from cyst

Ingestion of cysts
(in organs)

® Echinococcus multilocularis
Scolex attaches * . | g :;L LA

Definitive host
(Dogs & other canidae)

Intermediate host

i Embryonated
(Sheep, goats, swine, etc.) mbryonated egg

(in feces)

Ingestion of eggs
m (in feces)

A Infective phase

Oncospherg hatches, A Diagnostic phase
penetrates intestinal wall

Hydatid cyst
(in liver, lungs, etc.)



* University of Calgary, Sl iy
* Dr. Alessandro Massolo ‘rw el g

* 14 - 23% infected in Wil ,..-fR'ura,”,:%-”gg £
Edmonton/Calgary E

Catalano et al. 2012, EID

U

* 10% infected (n=72) from
Cook County

* Preliminary Analysis
indicates it is European
strain



Serology

* Coyotes
* Toxoplasmosis gondii - ELISA
* |1gG & IgM
* Leptospirosis — Microscopic agglutination microtiter

e autumnalis, bratislava, canicola, grippotyphosa, hardjo,
icterohaemorhhagiae, pomona

Dirofilaria immitis (Canine Heartworm) - ELISA
* Anaplasmosis — Canine Snap 4DX Panel
Ehrlichia - Canine Snap 4DX Panel

* Lyme Disease - Canine Snap 4DX Panel

e Canine Distemper Virus (CDV) - ELISA

e Canine Parvovirus (CPV) - ELISA




Coyote Serology - % Positive (2000-2015)

sample size (n)

Canine Parvo 427 91%
Canine Distemper 429 41%
Leptospirosis 422 26%
Heartworm 397 26%
Toxoplasmosis IgM 399 5%
Toxoplasmosis 1gG 424 49%

Lyme 233 24%
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Coyote ID No.
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Raccoon Pathogens

* Rabies

* Leptospirosis
 Roundworm (B. procyonis)
* Ehrlichia

e Salmonella

* Canine Distemper

* Canine Parvovirus




Raccoon Roundworm: Baylisascaris procyonis

W

Eggs shed in feces

Adult worm In raccoon




Human — Wildlife Conflict

e Urban landscapes can result in increased human — wildlife contact
* Transmission of zoonotic disease
* Conflicts between speciesh

* Especially true in urban green spaces
* Altered host densities
* High human use

Rac 01 = YELLOW

Rac 09 = LIGHT BLUE

Rac 13 = PINK

Rac 23 = BLUE



ew Project: Raccoon GPS Monitoring
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Rabies

* Extremely widespread and common multi-nost zoonotic
wildlife disease.

* One rabies death every 15min (vyorldwide)

* |In the USA:

Survelllance, treatment,
and vaccine baiting:
Between $300 million to e
$1 hillion per year. R .

AVOID ALL CONTACT WITH RACCOONS
KEEP PETS ON LEASH
If you see a raccoon showing UNUSUAL behavior or a dead
carcass, please call
DC Animal Control 202-576-6664
National Park Service 202-895-6221
US Park Police at 202-426-7717.
DC Department of Health 202-535-2323




Rabies biology

4 The virus incubates in raccoon's
body for approximately 3-12 weeks.
The raccoon has no signs of iliness
during this time

} Rabies virus
spreads through the
nerves to the spinal
cord and brain

)
A

2 Rabies virus
enters the raccoon
through infected
saliva

o When it reaches the

9 % Drain, the virus

2 multiplies rapidly,
\» ) passes to the salivary
T u
o
[
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N begins to show signs
of disease

(@)
X 3 glands, and the raccoon
;

._:‘

“@. 6 The infected animal
usually dies within
{ days of becoming sick

1 Raccoon is bitten by
a rabid animal




Skunk

Mongoose




Contact rates

 Contact collars record individuals <1.5m
18 months of data.
e N=42 raccoons.
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Disease spread

* Raccoon social networks are extremely well connected, &
ideal for the transmission of rabies & other diseases.

* Next step:

Simulate disease spread on observed social networks
with observed contact durations= dynamic social network
model.



Simulate disease
spread on dynamic
soclal networks




Mean # of infectious raccoons

1.1

0.9

0.8

0.7

0.6

0.5

0.4

Seasonal models

0. Normal model

2a. Mating season contact patterns

X
L)
°
° °
..
°
® °
™ °
. ™
o® °
o o0 s
°
°
° o °
° °
°
L 2P O
g0, (] [ ]
0® % *  °
o0 o ®
o o0
o %
° S0y e® ® o0 °
LIPS ..0 ®
°
o’ %
o. o
L) [ )Y T
_ ) o = > O c o = - > c o o = > O c o] = — > c
o o 0] @© @© = 3] o] @©
3 2 & 6 =z 4o S f = £ = 3 3 2 & 6 2 A& S f = & = 3



ORYV baiting levels

* What percentage of the population needs to be
Immunized to eradicate rabies?

* Current target levels 60-70% based on European fox and
coyote data.

* Are these vaccination levels adequate in a suburban
raccoon population?




Proportion of 500 simulations

ORYV baiting effectiveness
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ORYV baiting levels

* Current target levels are not adequate for suburban
raccoon populations- need 85%.

* High density populations may need higher vaccination
levels:
— Urban & suburban - trash raiding.
— Rural - crop raiding.

* ORV distribution much harder in urban areas- no aerial
drops, placed by hand.
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