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Products Developed

O Five species specific brochures that included infectious and
zoonotic diseases transmittable by animals. With each disease
discussed, I explained ways to prevent the disease from being
transmitted. In each brochure, information was provided on
whom to call in an emergency and how to determine if an animal
is sick or injured. I also explained when to approach wildlife and
how to approach the animal without being bitten. I discussed the
correct way to catch a wildlife animal if needed and what to do if
the nature center is not open.

O One disease specific brochure was made for rabies due to its
nearly 100% fatality rate in humans. This brochure went over the
prevalence of rabies in Douglas County, how rabies is transmitted,
what to watch for in animals for signs of rabies, and what to do
when you suspect that an animal could be sick from rabies.

O The Lawrence Police Department is going to have a meeting
where I will be speaking on rabies and the ways they can keep the
general public safe from this disease. I made a PowerPoint
presentation to discuss how rabies is transmitted and what they
need to look for in clinical signs for animals with the disease. 1
also discussed humane ways of euthanizing wildlife animals that
may be contagious.



Rabies

O 300 BC several literatures mentioned bites from dogs
that affect other dogs.

O World Health Organization—55,000 human deaths occur
annually.

O 2017-39 positive cases of rabies in Kansas

Family gives warning about bats after man becomes




Rabies

O Negative stranded RNA virus
O Shaped like a bullet
O Only affects mammals

O Easily disinfected, fragile

Cross Section
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Rabies

O Transmission:
O Bite wound
O Contamination of fresh, bleeding wounds
O Oral-consumption
O Inhalation-droplets

O Ocular-transplant Virus goes up the nerves into the spinal cord and brain.

O Transplacentally

O Animals

Bite —

Virus may

replicate ‘
locally.

Bite Incubation - non-infectious
Hanlon, KSU 10 days — 6 months or possibly more




Rabies
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Rabies

O Clinical signs

O Aggression
Fearfulness
Excessive drooling

Difficulty swallowing

Staggering
Seizures
Unusual behavior (Especially wildlife)
Self-mutilation

Increased sensitivity to light

O 0 OO0 0O OO OO

Depression
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Rabies

O Treatment

O Immunotherapy-Given after bite

ONO TREATMENT, 100% fatality-
Neurologic signs seen



Leptospirosis

Worldwide distribution
Cattle, swine, sheep, goats, dogs, horses
Humans

Wild animals

O 0 0 0 O

Over 200 sero types,
O L. pomona (Cattle mainly, sheep, horses, swine)

O L. hardjo (Swine mainly, cattle)
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Leptospirosis .
TRAK TR -
PN R

O Transmission - o

O Contaminated urine

O Cuts, wounds

O Contaminated waters

O Clinical Signs
O Mild or acute
Fever, muscle weakness, weight loss
Milk drop syndrome (cattle)
Moon blindness (horses)
Kidney damage
Abortion and infertility
Death

(o I o B © R o I o N o



Leptospirosis

O Treatment

O Antibiotics if caught early enough




The Plague

O Yersinia pestis
O 3,248 cases and 584 deaths (2010-2015)
O Colorado-20 human plague cases

O Transmission:

KSU Parasitology



Global distribution of natural plague foci
as of March 2016

I Areas* with potential plague natural foci based
on historical data and current information

CDC




The Plague

O Clinical signs:
O Febrile, chills, head and body aches, weakness, vomiting
O Non-Specific systemic symptoms
O 2 main types of plague:
O Bubonic
O Most common
O Enlarged lymph nodes
O Human to human transmission is rare
O Pneumonic
O Most virulent form
O Lungs involved

O Transmission vis droplets to other humans
O Fatal if not diagnosed FAST (within 24 hours)



Plague

O Treatment
O Antibiotics

O Supportive care

Medicinenet.com



Tickborne Diseases

O 3 host ticks

O Stage 1: Larva hatches from egg. Feeds on host for a few
days then falls off host and molts

O Stage 2: Nymph finds host and feeds, falls off and molts.

O Stage 3: Adult finds host, feeds, and falls off to lay eggs.
Then dies.

O 1-3 years for the whole cycle
O 2,000-8,000 eggs are laid.




. Tick Name . Picture Description

Known Diseases thev . Geographical Location

| Transmit ' in United States

- Dermacentor Ticks

 variabilis

. American

' Dog Tick

. Amblyomma |

| americanum

' Long Star

' Tick

. —Cytauxzoonosis
. (Cytauzoon felis
—-Rocky Mountain
. Spotted Fever
. (Rickettsia rickettsi) .
—-Tularemia (F rancisella
. tularensis) ;
. —Tick paralysis in North
. America
i -Human Monocytic
» Ehrlishiosis (Erfichia
N chaffensis)
--Ehrlichia ewingii
. -Tularemia (Francisella
| tularensis)
Southem Tick-
i Associated Rash Illness
| (Borrelia lonestari) a
. Lyme disease-like
\ infection?
--Cytauxzoonosis
| (Cytauxzoon felis)
--Meat allergy disease




Ixodes i REEe male . _Borrelia burgdorferi
' . (Lvme disease)

scapularis :
P . —Anaplasma

. phagocytophilum (HE
. agent, E. equi)

The Black- | e e

; . —Babesia microti

Legged Tick . (Humans)

Or Deer Tick

Rhipicephalus | —Ehrlichia canis

. . (Canine Monocytic
Sanguineus '

. Ehrlichiosis)
| | —Babesia canis (Canine
. Babesiosis)

Brown Dog

Tick




Anaplasmosis

O Anaplasma phagocytophilum
O First recognized in 1990s, not notifiable until 1999.

O Primary vector-Black-Legged tick (Ixodes scapularis)

KSU CVM
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Anaplasmosis

O Clinical signs
O Fever
O Anemia
O Dehydration
O Anorexia
O Difficulty breathing
O No signs

O Treatment

O Antibiotics Bangor Daily News

O Carriers



Lyme Disease

O Borrelia burgdorferi

O Dogs, horses, cattle, cats, humans

O Primary vector-Black-Legged tick (Ixodes scapularis)
O 30,000 cases last year (Undiagnosed 300,000)

NAARARARA~

Borrelia

it

Leptospira

KSU Bacteriology



Reported Cases of Lyme Disease - United States, 2012

1 dot placed randomly within county of residence for each confirmed case  CDC



Reported Cases of Lyme Disease -- United States, 2017

CDC

1 dot placed randomiy within county of residence SOr each confrmed Case



Lyme Disease

O Clinical Signs
O Bulls eye rash (humans)
O Fever, chills, fatigue
O Swollen joints

O Swollen lymph nodes

O Treatment
O Antibiotics

O Chronic not labeled

Physcianoneurgencare.com



Rocky Mountain Spotted Fever

O Was identified in 1920s
O Rickettsia rickettsii
O Dermacentor spp transmit the disease

D. andersoni
(RM wood tick)

-~

D. variabilis
(American dog tick)

KSU Parasitology




Epidemiology Figure 4 — Annual incidence (per million persons) for
SFR in the United States, 2016

Cases per million
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Rocky Mountain Spotted Fever

-
o

O Clinical Signs "’k
O Fever A

Headache

Rash

Nausea, vomiting

Muscle pain and/or stomach pain

O 0 0 0 O

Lack of appetite

O Treatment
O Antibiotics
O CAN be deadly if no treatment sought



Epidemiology Figure 2 — Reported incidence and case fatality of SFR
in the United States, 1920—2015
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Ehrlichiosis

In the United States since the 1980s
Ehrlichia chaffeensis, E. ewingii, E. muris eauclairensis
1,377 cases-2016

5-14 days after bite of an infected tick symptoms occur

O 0 0 0 O

Lone Star Tick (Ambylomma americanum) and Black-
Legged Tick (Ixodes scapularis)

KSU Parasitology



Figure 1 - Number of U.S. ehrlichiosis cases caused by Ehrlichia chaffeensis and reported to CDC, 2000-2014.
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Ehrlichiosis
O Clinical Signs

O Fever

Headache

Malaise

Gastrointestinal symptoms
Confusion

Rash

O 0 0 0O

O Treatment
O Antibiotics
O Supportive care

O If delayed, organ failure

Caution Tick Season

Please stay on nature @nk and avoid tall grass
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Emerging Disease?

Meat allergy from tick bites

2007-University of Virginia Dr. Commins, allergist
Hikers
Lone Star tick

Same area as Rocky Mountain Spotted fever

Amblyomma R— __™*: —Human Monocytic

americanium

Long Star

Tick

-= Ehrlishiosis (Erlichia
= chaffensis)
—-Ehrlichia ewingii
. -Tularemia (Francisella
| tularensis)

. Southern Tick-

. Associated Rash Illness
. (Borrelia lonestari) a
Lyme disease-like

. infection?
—-Cytauxzoonosis

. (Cytauxzoon felis)

. -Meat allergy disease




Meat Allergy

O Allergy is from alpha gal, a sugar made in animal meat
O Red meat-Cows, pigs, lamb
O Why? 3 Theories:

1. The tick has something in its saliva that causes the
response.

2. Residual mammalian glycoproteins or glycolipids are
present in the tick from a previous mammalian blood meal.
That then causes the response when the tick gets a blood
meal and transfers some of those mammalian glycoproteins
or glycolipids into the human.

3. It is possible that the response is from something that
has not been discovered yet, such as Rickettsia, the same
bacteria that causes Rocky Mountain spotted fever.



Digging deeper...

O Journal of Allergy Clinical Immunology
O Dr. Anthony Deutsch and Ms. Sandra Latimer
O 1989
O 10 cases - Athens, Georgia
O Georgia Allergy Society and to the CDC 1991

O Length of time reaction takes

O 3-5 hours or longer
O Dairy?

O Steaks??




Tularemia

O Francisella tularensis

O Infections all over United States
O Exception: Hawaii

O Bioterrorism

O Rabbits, hares, rodents

O Transmission
O Tick and deer fly bites
O Skin contact with infected animals
O Contaminated water
O INHALATION (aerosols)




O 6 types ,\:;
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Tularemia

O Treatment
O Antibiotics
O Supportive care

O Most completely recover

NOC ssese 12708
Doxycycline
Capsules, USP
100 mg*

A Fonct O e

Signa Pharm



Toxoplasmosis

O Toxoplasma gondii — protozoan
O Cats-definitive hosts

O Warm blooded animals-paratenic hosts




Toxoplasmosis

O One of the leading causes of death due to
foodborne illness

O Salmonella, Listeria, Toxoplasma-75% of foodborne illness
O 750 deaths
O 40 million are carriers in the United States

O CDC-0One of the neglected parasitic infections in the
United States

O Not routinely reported

O CDC estimates: 4,700-12,100 persons have chronic
toxoplasmosis annually



Toxoplasmosis

O Transmission:
O Cat feces-Garden, litter box
O Eat or drink contaminated food or water
O Contaminated knives, cutting boards, or other utensils
O Unwashed fruits and vegetables

O Infected organ transplant or transfused blood




Toxoplasmosis

O Clinical signs:

O Abortion or neonatal toxoplasmosis
O Especially sheep, goats, humans, cats

O 4,000 cases of congenital toxoplasmosis in United States
annually

O Uveitis
O Necrotizing pneumonia
O Myocarditis

O Flu-like symptoms - Humans

O Treatment:

O No treatment approved



Toxoplasmosis

O Prevention
O Cook foods to a proper temperature
O Drink treated water
O Cover sandboxes
O Wear gloves when gardening
O Wash hands frequently!

O Do not feed raw or undercooked food to cats




West Nile Virus

O Family Flavivirdae
O New York City-1999




AboNET

West Nile virus disease cases reported to ArboNET, United States, 1999

Meuroinvasive Non-neuroinvasive
State disease cases™ disease cases

MNew York 59 3
Total 59 3

*Includes cases reported as meningitis or encephalitis.
Tincludes confirmed and probable cases.

Total
casest Deaths

62 7
62 7




ﬂé AoNEP
West Nile Virus Disease Cases™ and Presumptive Viremic Blood Donors by State -
United 5tates, 2017
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West Nile Virus

O Clinical signs:
O High fever
O Neck stiffness
O Vision loss
O Disorientation

O No symptoms at all

Homewoodstreets.org

O Treatment

O Supportive care



West Nile Virus Activity by State - United States, 2018 (as of November 13, 2018)

B WNV human infections®
| | Non-human WNV activityt
[ ] No WNV activity




Raccoon Roundworm

O Baylisascaris procyonis — parasitic roundworm
O Fecal oral transmission

O Once ingested, larva can travel to the brain, called
cerebrospinal nematodiasis or neural larva migrans.




Raccoon Roundworm

O Dryden and Broce study

O Treatment

O None once neurologic




What other diseases?

O Other diseases discussed:
O Parvoenteritis
O Distemper
O Equine Protozoal Myeloencephalitis-Horses
O White Nose Syndrome-Bats
O Hepatitis




Thereis & bat in my bowe What shouldI do?
First, makeswe your famiy and pers areavway fromthe bat If vou nesd ro move 10 2 seperate room, of 2=t
aut af the house, do s0. Mext, assess e simeton and call the Pradrie Padc Namre Camer at 783-832-7080
Hege 12 the guestions fhey o=y ask vow:

-Is the batma?

-Is tha batheshhy, buf needs fo find 2 way ouf of vour honss?

The bat I found is burt {insde your houseor on the sidevalk outsde), what do I do nect?
Ifvoun ever find a bat fietoould be lwt, comtect the Praids Pk Nabwe Center If the batisabletobe
czught, first meke swre vou have did leather gloves and 2 netto caich fiebat Onceths tetisinthenst
putit macomzmns thetitcamot s=tomof bl @nbr=the i Take theba o fhe Prairie Pad: Mamre
Zemter 35 500m a5 possibles

The bat I found in nay howse is healthy. How do I zet it out?

Ifvoun have tick leather gloves and a pet, it4s possible for vouto cach tebatio rdeseitbackinba te
wild Whan doinzsa, make sure vourdesathe bt imo 3 e Bas camot fiv from the gromd, theyeve
0 dropto fiy sonesd o bersl=sed from high arsss. However, ftwould be bestio comEctia proisson:]
wildlifzcatchar to gzt the batand release itinto thewild. If there was mmebat i yourhowss itis possible
thefe is 3 deninyour house with maebas. The waldlife professional vill be abls to ook i other s of
yous house toseeif ters e mare. If thers aremans hats tiay willhelpto =t them ot o fyow honse nd o
522l vour house i meke sws moe bats do not move i If you would Bke su=zsstions on who toczall o help
o, c2ll the Praide Park Mawe Jemterat 785-832-7280

Should I keap & batasa pet?

Ma! Itisilla=s] fcuﬁuphufﬂm pubilic o kespwildlifeas pets in thedr honse Bats will biteif thay fasl
threztened. Doz o skofrzhs, i voo e biten from 2 bet, vou will need 0 oot the healh

department and vous plnsician to decids the next sieps. Theyare wild animels and they belons ousida

What disesses can bats camy?

-Rabizs
Fazbies isa dissmse tatcan canse encephal s (o inflammetion ofthe bram) thetis nearhy 1005 faal
afier nenralogical sympioms have developad. The disease ok memare]s-nclnding lnrens, dogs,
cats, racoooms, and slamdcs. Fiahiss vins Grzst e brain and virsl M.m.:sﬂ:a.mhsmmﬂe
sa.]ﬂ.-a:r'.- dadsofmammel. Culymemmral can baoome mEckd with rizs host Czses of rabiss
oo in wild animals, main by bats, shmks, raocoms, oovotes, 2nd foxes

In 2017, Kznsas had 32 posithrecases of rabiss oo odns to the E-34E Vesrnay Diagnostc Fabies
Lzboramny Theposithvecases in Foansas wers:

53

3 biz brovnbat
1 hoary bat

2 bovinss

3ats

1dag

3 horses

28 skmis
‘S:n-:ethemtuﬁumsﬁ comoemrzied in the sslvany slands, thersane several ways for de virns ta be
transmitied The mast commanly dmown way that the vins s transmitied is from thebie ofan mimd hs
is infecied However, if the person thet cones imn comEct with 2 rabid animal b & onfon theirskin, and
they tond the amms] with de oot on their hand rabies can infed the body. Lots of apimek clean
thems=hrss, aspecizlly bats, and the salha stays an theirbodize If 2 oot om 3 hend comes imo mEcrwith
just the for, 2 ransmission of ralis can ooowr

LI I R I ]

Rsbies ha also bean wransmitied throush orzan donstions, comEminstm ofmocons memhanss (sx ey,
manth, nase) amd =m0l iz=d wansmiszion In amimsls, rshiss canbe uamﬂ'_frbdﬂumzhﬂeplamtlﬂle
babizs i the wams Tha mens itis passibleforthe mother to ransmit rakizs to her voume whil sthey as
in the womb. If the moher doss notdie fomrahis before the bebies arebom, the bebiss willbe bom with
the rzbies vims sbeady sheddn g makins baby slambs notsafe
Omce thesaliss vims sos mtlﬂ:Ebud'r it wavels o the nerves ofthe brzin. Thers can thersfr bea
multimds of signs semn. Someof e sims vou should waich for:

= Fearfulness
Agzression
Excessive drooling
Difficulty swallowing
Sfazzering
Esiznres
Wild animelsITmemal behavior For sxampls, an animel thet should anby besean atni st mey
b s2em inths devtime
Dreprassion
= Bzlfmuotilaim
= Incrsased semsithviny wolisht

LI I I

-Flazs g%g Plamn=)

ats can heve flss, bt did vou know that fl=s @n give vowr family 3 dissess? Fesmippens
15 3 dizmse thatis ransmitied throush thebifeof 3 imfecied sodent fo lmans, mos commanly called
th=Plazns Inhlachof 2017, thars vwas 2 plazne owireak in Coloado. Bas mishinoteven shaw
51205 01 50 Tuteanima mey be seom soraching. Huren sympoms sen witiin 48 hours of
SXPOFHE i gh fever and enlared hymph nodes. You can pravant your famdly from geiting this
-:]Jseasehnmamﬂr_hm_wﬁhfe and maling sussall of your animals e wp wdze mfle
PeEvention

-Ticks
Bats do carrya type of tick knowm as 2 "soft tick’. Its shelis sofferthan the
nomal tick we afe wsed to seeimsz Theseticls e rouindy fmmd m boosss and




What did I cover?

O How do you know if the animal needs help?
O Rabies vs sick?

O Interesting facts/Understand the animal
O Opossums eat 5,000 ticks per year

O Infectious and zoonotic diseases per animal
O Bats
O Opossums
O Raccoons
O Skunks
O Squirrels

O Rabies




Prevention

O Don’t feed wildlife! When you feed wildlife you are giving
them a reason to live near your house, defecate near your
house, and cause frequent sightings near your house.

O Make sure you cap your chimney before spring when
raccoons are looking for places to put their nests.

O Wildlife are smart, they can maneuver pet doors. Make sure
your pet’s door is secure and is locked when you are not
home. In Lawrence there have been several calls of
raccoons in homes that entered through the pet door.




Prevention, cont.

O Remove outside food sources that wildlife can get to. If
you have outdoor animals, make sure they are fed
routinely and that their food is finished and not sitting
out all day.

O Make sure all garbage cans are secured that are outside
your house.

O Close off areas that are easy for wildlife to get to such
as patio areas and beneath concrete steps. Wildlife will
take advantage of these areas, so do not give them an
option.

O Have your attic entrance correctly closed so no wildlife
can enter. Professionals can help you make sure your
attic is blocked shut and will check to make sure there
are no holes that wildlife can enter.



Use repellents/preventatives!
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