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PERSPECTIVE

There are more than 1,400 species of
Infectious agents known to cause human

disease (Bacteria, fungi, helminths, prions,
protozoa, rickettsia, viruses, etc.)

Of those infectious agents, roughly 61%
are zoonotic and 13% are considered to
be emerging.

« 75% of those emerging agents are
Zoonotic.

o 28% of those emerging zoonoses are
vector-borne.

Of those 1,400 infectious agents, 25 are
designated Select Agents by U.S. Centers
for Disease Control & Prevention (CDC).

Emergence of DEN/DHF
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PERSPECTIVE

Disease and epidemics have shaped
history, cultures and societies far more
than the direct effects of war and
politics.

Globally, vector-borne and zoonotic
diseases cause ~2.0 million deaths each
year, as well as immeasurable morbidity
and lost productivity.

Human activities that alter natural
ecosystems likely also affect the
transmission cycles of zoonotic infectious
pathogens.




PERSPECTIVE - WILDLIEE AS RESERVOIRS

Wildlife are critical components of any ecosystem,
each species contributing to the overall integrity of
the system.

Diversity of wildlife populations are essential for the
maintenance and transmission dynamics of
Infectious pathogens that may occur within an area.

Wildlife reservoirs of zoonoses occur in almost every
landscape, including densely-populated urban
areas, suburban areas, and rural areas.



Perspective - Complex Interactions

Many wildlife species are highly mobile
with extensive territorial ranges, which
Increases their potential to introduce
pathogens into human and animal
populations and areas.

Interaction between wildlife and domestic
livestock is potential route of exposure
and transmission of pathogens between
species.

» Brucellosis-infected white-tailed deer
grazing the same pasture as cattle or sheep.

e 2006 E. coli O157-related illness from
packaged spinach from CA. Pathogen from
nearby cattle spread by E. coli-infected free-
ranging feral swine.




Zoonotic Select Agents Occurring in Texas

Bacillus anthracis (Anthrax) — Malignant pustule, Malignant edema,
Woolsorter disease

Brucella abortus/melitensis/suis (Brucellosis) — Bang's
disease, Gibraltar fever, Malta fever, Maltese fever, Mediterranean
fever, rock fever, or undulant fever

Coxiella burnetii (Q fever) — Query fever

Francisella tularensis (Tularemia) — Rabbit fever, Deer-fly fever,
Ohara disease, Francis disease

Yersinia pestis (Plague) — Pestis, Bubonic plague, Septicemic plague,
Pneumonic plague




Bacillus anthracis - ANTHRAX

 Tier 1/ BSL-3 for all work / USDA Overlap Agent (Cat. A BTA)

« B. anthracis spores occur in soil and infect domestic and wild
animals worldwide. Herbivores infected through inhalation

or ingestion of spores associated with contaminated soll,
plants, or water.

* Human exposure through inhalation, ingestion, or
abrasions/cuts in skin.
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Bacillus anthracis - ANTHRAX

High-probability biological weapon agent because:
 Easily found in nature, can be produced in a lab, and spores are very
stable in the environment.

» Spores (particularly if “weaponized”) can be easily and covertly
disseminated in the environment.

Intentional use as a weapon agent:
* USA - 18 September 2001. 23 cases (11 inhalational, 12 cutaneous),
22% (5/23) CFR-T
Accidental release of weaponized agent:
 Military Compound 19, Sverdlovsk, Ukraine — 02 April 1979. At least
86% (68/79) CFR-T

Industrial anthrax — Woolsorter disease

* Between 1919-1949 there were 2,400 reported human cases of
anthrax in the U.S., of which 61% were of industrial origin (Wolff &
Heimann 1950).



Brucella spp. - BRUCELLOSIS

BSL-2 for clinical samples, BSL-3 for environmental samples &
culture / USDA Overlap Agent (Cat. B BTA)

Brucella melitensis in small ruminants, B. abortus in cattle,
and B. suis in swine are transmitted by direct contact with
Infected animals and animal products.

In 2008 Texas was last state to be declared brucellosis-free.

 Infected herd of cattle in Starr County in 2011 - but still considered
brucellosis free.

Reported Brucella spp. seroprevalence in feral swine has
ranged from 3.1% (9/124) in Texas (Corn et al. 1986, Hoffarth
2011) to 77.5% (62/80) in S. Carolina (Stoffregen et al. 2007).



Brueella spp. -

BRUCELLOSIS

Brucella suis was first agent

Reported Brucellosis cases in U.S., 2010

weaponized by the U.S., 1954.
U.S. Army draft horses and
mules covertly infected with
Brucella abortus and B.
melitensis by German agents
In WWI.
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Coxiella burnetii - Q FEVER

BSL-2 clinical/BSL-3 environmental &

culture (Cat_ B BTA) Reported annual human Q fever cases in
_ U.S., 1998-2010
Infects herbivores and many T r——
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outbreak in U.S. in Amarillo, TX (irons
etal. 1946).

Developed by U.S. as biological
weapon. Humans can be infected by
single bacterium (Madariaga et al. 2003).




Coxiella burnetii - Q FEVER

CDC initiated nationwide study of C. burnetii prevalence during
2006-2009. 1,600 environmental samples collected from areas
with high human activity and animal facilities (Kersh et al. 2010).

e Across the U.S., 23.8% of samples positive for C. burnetii DNA.

« 18% of samples collected in South Central USA (including Texas
& Oklahoma), with 36.1% of those samples positive for C.
burnetii DNA.

Human Q fever outbreak on Colorado horse farm in 2005.
Survey found 7.9% (11/138) of people living <1 mile of facility
were seropositive for C. burnetii, and 72.7% of those positive
having had no direct contact with the horse farm (Bamberg et al.
2007).



Francisella tularensis - TULAREMIA

e Tier 1/ BSL-2 for clinical samples, BSL-3 for environmental
samples & culture (Cat. A BTA)

* Highly infectious (infective dose 10-50 organisms). Typically
enzootic cycle involves rodents, rabbits, and hares infected
through bodily fluids/tissues, contaminated food or water,
Inhalation, or through the bite of infected arthropods (most
commonly, ticks and deerflies).

* Humans infected same ways. Presents depending on the
route of infection, including oropharyngeal, ulceroglandular
and glandular, pleuropneumonic, and systemic forms.
Primarily occurs in rural areas of south-central and western
states.



Francisella tularensis - TULAREMIA

Reported tularemia cases
by year - - United States, 1950-2012.

Tularemia Cases in U.S., 2003-2012

1 dot placed randomly within county for each case
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Tulareamia was much more common in the early part of the 20th century than it is now.

Tularemia Cases in Texas, 1920-2012
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Yersinia pestis - PLAGUE

e Tier 1/ BSL-2 for clinical samples, BSL-3 for environmental
samples & culture (Cat. A BTA)

e Maintained predominantly in rodents, and vectored by their
fleas. Average of seven (7) human cases annually in U.S.,
based on 50 years of data.




Yersinia pestis - PLAGUE

Typically progresses from bubonicto ____
septicemic to pneumonic (unless =S
through inhalation).

¢ 390 human cases inthe U.S. 1947 — |/t
1996, 84% of the cases bubonic, 13% & =
septicemic, and 2% pneumonic.
Untreated CFR of 14, 22 and 57%.

12.1% (s1/669) of fleas from sylvatic
foci in Colorado and New Mexico
were positive for Y. pestis. 7% of
fleas collected from prairie dog :
burrows were infected, while 93% of - 2
fleas collected from prairie dog
carcasses were infected.




Reported casa of human plague--United States, 1970-2012 %FSFH ra peSt'rS‘ - PI_AG UE

Distribution of Black-tailed prairie dogs
in Texas.
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Distribution of the Black-tailed
Prairie Dog in Texas based on
known county records.
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THE FERAL SWINE “PROBLEM”

Harbor Bacillus anthracis, pseudorabies virus, herpesvirus suis,
foot-and-mouth disease virus, vesicular stomatitis
(Rhabdovirus), Mycobacterium bovis, African swine fever
(Poxvirus), hog cholera; Togovirus), Brueella suis, swine
vesicular disease (Picornavirus), and Francisella tularensis.

Serologic surveys detected feral swine infected with Brucella
suis in 10 states (Arkansas, California, Florida, Georgia,
Hawaili, Louisiana, Mississippi, Missourl, South Carolina, and
Texas).




FERAL SWINE DISTRIBUTION

1982
2010
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2013 - Estimated total of 4.5

million feral swine in the U.S.

1988 — 69% (175/254) of counties.
1993 — 73% (185/254) of counties.
2004 — 90% (229/254) of counties.
2013 — 94% (240/254) of counties.

Estimated total of 2.6 million feral
swine in Texas.




Zoonoses and Agriculturally Relevant
Diseases in Feral Swine

Research guestion - Are feral swine populations in Texas infected

with and disseminators of zoonoses and agriculturally relevant
pathogens, posing a significant threat to human health and
livestock production.
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Sponsors — Safari Club International; Houston Livestock Show and Rodeo Association; and Samuel Roberts
Noble Foundation




PRELIMINARY WORK

2011, 21% of feral swine from Bell and Coryell counties and
52% of feral swine from Crosby County serologically
positive for prior Franciscella tularensis infection. Samples
retested (PCR) for active F. tularensis infection. 1% of
samples from Bell and Coryell counties and 22% of samples
from Crosby County determined to have current infection.

Using this preliminary data, we worked with researchers at
Samuel Roberts Noble Foundation in Ardmore, OK to
expand the study.



STUDY AREA

Total of 383 serum samples collected from sounders in Texas and

Oklahoma.
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Study Site

Counties

1. Randall Co., TX

2. Armstrong Co., TX
3. Briscoe Co., TX

4. Hall Co., TX

5. Hardeman Co., TX
6. Motley Co., TX

7. Lubbock Co., TX
8. Crosby Co., TX

1l 9. Kent Co., TX

10. Jack Co., TX
11. Coryell Co., TX

il 12. Bell Co., TX

13. Love Co., OK




METHODS

Trapping/Sampling

Corn-baited box traps

Net traps (Boar Buster); Noble Foundation
Hunter dispatched

Blood collected by venipuncture or cardiac stick
Serum separated on-site, or EDTA tubes
Transported on ice & stored at -80°C




RESULTS

Seropositive

Pathogen Screening Methods
Samples
B.a. plate agglutination (BAPA), rivanol 1 429
Brucella spp. precipitation assay (RIV) and fluorescent wEn
polarization assay (FPA) (5/352)
: * Phase 1 IgA/IgG enzyme-linked 1.57%
Coxiella burnetii immunosorbent assay (ELISA) (6/383)
. . 19.19%
Francisella tularensis ELISA (x2
(x2) (57/297)
Porcine reproductive and PRRSX3 virus ELISA and PRRSSX3 virus 0.35%
respiratory syndrome virus ELISA (1/283)
. B 24.03%
Pseudorabies virus PRV-gB ELISA and PRV-g1 ELISA
‘ ; (68/283)
3 : 1.35%
Yersinia pestis ELISA (x2
P %) (4/297)
Overall infected of all samples | *not all samples were screened for all 36.81%

screened (any pathogen)

antibodies*

(141/383)




FINDINGS

Overall, no significant correlation between positives and sex (P>.05).

Significant correlation between sounder size and number of positive
Individuals (P=.034).

Significant correlation between weight class and positives (P=8.08¢12),

As bodyweight increases so does probability of infection (age and food
consumed = increased exposure/potential for infection).

Evidence of co-infection with Francisella tularensis

40%

30%

20%
10% . .

0% - .

Brucella PRV C. burnetii PRV and C. Total

burnetii
W Percent of all samples B Percent of Francisella tularensis positive samples




“The fear that new plagues are in the making is not
unjustified. In most parts of the world we are unprepared
for any new pestilence. We have not enough water, not
enough food, not enough shelter, and no peace.”

- 1.J.P. Loefler (1996)
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01 Wogerate Drought — witp :/droughtmonitor.unl.edu/
The Drought Monitor focuses on broad-scale
condifions. Local condifrons may vary See
acoompanying text summary for forecast

D2 Seavers Drought

October 242




Hogs Peedinig on Alfalfa Parm of Wolifoth Bros. Near Lubbock, Tex.

(ca. 1910)
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