MES 2003

Science 1n Service to Animals

AGROTE RRORISM

Veterinary Medical Experiment Station
College of Veterinary Medicine
The University of Georgia
Athens, Georgia



Our Cover

The everwatchfiul eyes of scientists monitor the threat of a bio-terror event
to our nation’s food supply. Researvch in the detection, treatment, and preventive
vaccines must be a state and national priovity.



MES 2003

Veterinary Medical Experiment Station
College of Veterinary Medicine

The University of Georgia

Athens, Georgia 30602

July 1, 2002 to June 30, 2003

27th Annual Report

Enhancing animal production, profitability, and well-being by improving animal health.

This 27th Annual Report is published by the Veterinary Medical Experiment Station, The University of Georgia.

Director: Dr. Harry W. Dickerson

Managing Editor: Dr. Michael Mispagel

Associate Editors: Drs. Michael Mispagel and Lari M. Cowgill, Ms. Carol Herring
Designer: Lari M. Cowgill

Cover Design: Lari M. Cowgill and Kip Carter

Tllustrator: Kip Carter

Photographer: Christopher Herron

This report may be viewed in Adobe Acrobat form at www.vet.uga.edu/testbed/Research_GraduateAffnirs/vmes03.pdf



ectives

)

b

VMES O

he Veterinary Medical Experiment

Station (VMES) supports a wide range
of research that impacts on many aspects of
our lives; the food we eat and the clothes we
wear, our physical, emotional, and economic
health, and the quality of our environment.
VMES research includes efforts to improve
the productivity and health of poultry and
livestock, to better the quality of life for
companion animals, and to improve public
health through disease surveillance. This
year’s research is profiled in our 2002 - 2003
VMES annual report.

VMES funds help support short-term
applied research that directly benefits the
health of animals and livestock in Georgia
and are used to develop extramurally funded
research programs at the College of Veteri-
nary Medicine. Projects supported by VMES
funds are evaluated for scientific merit,
importance to animal health, consideration
for experimental animal welfare, and their
roles in meeting the research objectives of

the VMES.

Our objectives are as follows:

To improve the health and productivity
of domestic livestock, poultry, fish, and
other income-producing animals and

wildlife through research;

To assist in preventing disease epidemics
by providing laboratory resources and
highly skilled scientific personnel;

To assist in protecting human health
through the control of animal diseases
transmissable to man;

To improve the health of companion ani-
mals, which serve to enrich the lives of
humankind;

To train new scientists in animal health
research in order to provide continuity
and growth in this vital area of veterinary
medicine.
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Report of the Director

am pleased to share with you the 27% Annual Report of the Veterinary Medical

Experiment Station (VMES) in which we present a summary of the myriad research activi-
ties of the College of Veterinary Medicine. In the face of deepening fiscal restraints, we con-
tinue to effectively conduct research on animal health problems of present and future concern
to our state’s livestock and poultry industries as well as its wildlife resources. Our mission will
always remain critical to the people of Georgia. The food animal industries of the state are
valued at well over $3 billion, and sales of livestock, poultry and their products account for
more than half of Georgia’s annual farm income. A continued commitment at the state level
to support research on animal health is a smart investment, particularly in view of the fact that
there is limited federal and private funding targeted specifically for animal health research.
Moreover, the interface between animal and human health is becoming blurred to indistinc-
tion, and basic research on animal diseases often leads to new knowledge that benefits both
animals and humans.

The cover of this year’s Annual Report is focused on the threat of agroterrorism and the chal-
lenges it presents to the veterinary and agriculture communities. The accompanying article
by Dr. Corrie Brown, an internationally respected veterinary researcher, discusses these issues
and presents a compelling argument for the critical role of veterinary medicine in protection
of our nation’s agriculture-based economies. Basic and applied research conducted by VMES
researchers is important for the development of new diagnostics, therapeutics, and vaccines
against pathogens of potential use as agents of bioterrorism.

The 27" Annual Report provides an overview of the VMES-supported projects during the
fiscal year of 2003. Additional information on any of these projects can be obtained by
contacting the VMES office by phone, email or website, or directly from the investigators
themselves. A list of publications is provided. These peer-reviewed papers represent a selec-
tion of VMES supported work and other research originating at the College of Veterinary
Medicine.

The following table reflects the level of research dollars from federal, state and private

sources, the declining VMES budget from FY 2001-2003, and the projected state VMES
budget for FY 2005.

Jw»&w\ = PR

Research Funding

Funding Source FY2001 FY 2002 FY 2003 FY 2004 FY 2005
(Budgeted) (Requested)

VMES/VMAR Expenditures  $3,594,225 $3,927,297 $3,672,210 $3,550,080 $3,357,488

Federal Grants and Contracts 3,452,426 6,962,300 4,768,808

State Grants and Contracts 4,054,420 4,563,272 4,434,171

Private Grants and Contracts 2,283,536 1,446,110 715,974
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September 11, 2001, the anthrax events that followed, and subsequent bombings in far-flung segments of
the globe, all underscore the vulnerability of our society to attacks from terrorists who are intent upon
undermining a way of life. Huge efforts have been made to “harden” many of the more traditional targets, and
anyone who has traveled by air, entered a federal building, or attended a major sporting event can appreciate the
monumental changes that our society has undergone to improve public protection against terrorist activities. As
these more conventional targets become less vulnerable to attack, it is certain that terrorists will begin to focus,
and perhaps already are focusing, on other areas of interest and impact. Our national herds and flocks are very
difficult to protect and so animal agriculture presents a “soft white underbelly” for terrorists. Attacks against
animal or plant agriculture is referred to as agroterror.

Agriculture forms the cornerstone of the American economy. Responsible for 13% of the gross national product
and 17% of all employment, the value of agriculture is predicated on our ability to export approximately 20% of
all agricultural commodities. Not only would the introduction of a disease that made our agricultural products
unpalatable to our trading partners devastate exports, but the non-exportable products spilling over into the
domestic sector would create a glut that would cause the agricultural economy to implode. Basically, a terrorist
event involving agriculture could destroy the American economy:.

One need only look at foreign disease incursions around the world over the last few years to appreciate the sig-
nificant damage caused by spread of infection to a new area. Foot-and-mouth disease (FMD) entered Taiwan
in 1997, necessitating the destruction of 8 million pigs, costing the country over $25 billion and wiping out
the entire hog industry. In the same year, classical swine fever was discovered in the Netherlands, and millions
of pigs were killed to try to stem the spread of the disease. In 2000, FMD continued its global spread, enter-
ing previously disease-free zones of southern Brazil, Argentina, Uruguay, South Korea, Japan, and Russia. The
Food and Agricultural Organization of the United Nations termed 2000 as the “year of the global pandemic of
FMD.” Then in 2001, FMD made big headlines in our media, as Americans watched British farmers and farm-
ing communities deal with an outbreak there.

What are the possibilities that diseases could continue to spread globally?  Whenever an unexpected disease
enters the United States, both consumer and export markets are negatively impacted by increasing prices.

A bioterrorist event could change the disease status of our national herds and flocks in a precipitous way, with
devastating results. There is documented evidence that the following agents have been prepared specifically for
agroterror: foot-and-mouth disease, classical swine fever (hog cholera), African swine fever, rinderpest, sheep
and goat pox viruses, and Chlamydia psittacci. Numerous other agents that have been mentioned as making
excellent weapons could affect a wide range of species, either as the primary target or through collateral expo-
sure, including captive animals, companion animals, wild animals, food animals, and endangered species.

Compared to bio-terror, agro-terror is appallingly easy. Animal diseases of greatest concern are those that, by
nature, are very infectious and spread very rapidly through herds and flocks. Many of the animal diseases that
are of greatest concern in terms of their ability to enter a new area and destroy trade are foot-and-mouth disease,
classical swine fever, rinderpest, highly pathogenic avian influenza, and exotic Newcastle disease. These agents
could be acquired in less developed countries where they are endemic.

What can we in veterinary medicine do to be prepared for either accidental or intentional introduction? First,
the amount of economic damage will depend upon how quickly the disease is detected. If the earliest cases are
recognized, and adequate control measures implemented immediately, we will likely circumvent severe economic
consequences. Therefore, awareness and training are paramount. Second, basic research and a greater under-
standing of disease epidemiology is needed to develop improved diagnostics and novel vaccines.

Corrie Brown, DVM, PhD

9

Veterinary Medical Experiment Station

hlohh=alohis)te



Poultry

Georgia’s poultry industry dominated the state’s animal agricultural
dollars with nearly $2.42 billion annual revenue in 2001. The state’s
poultry industry is continuing to expand as broiler production in
Georgia increases. The urbanization of Northern Georgia is
causing the broiler expansion to occur primarily in the state’s
southern section. Because of the intensive management system,
poultry producers are emphasizing disease prevention. VMES
scientists have responded to industry demands by developing vaccines
\ to prevent infectious diseases. Scientists are also helping to improve
“poultry health by developing inexpensive, rapid, and accurate methods for
& disease diagnosis. A major recent effort has been initiated to characterize
“silent” laryngotracheltis, which was first detected and described in our laboratories. Researchers are
also focusing on the reduction of potential human pathogens on poultry products nationwide and on
ways to prevent the development of resistance against antibiotics.

During FY03, avian medicine faculty were investigators or co-investigators in new extramural funding of
$665,857 from4 projects. This was primarilyfrom USDA, U.S. Poultryand Egg Association, and private
sources. Eight intramural projects totaling $235,350 were funded for FY03. Our faculty and graduate
students have been active in presenting their research at national and international meetings. During
FY02, there were 51 papers published in refereed journals, and 137 scientific and industry presentations.

Members of the Department of Avian Medicine, The University of Georgia, are involved in a wide
range of both basic and applied research involving subjects in the area of poultry health. Many of
the projects are designed to solve problems for local companies, but most have a broader application.

This report points out a sample of these projects and the people involved.

Molecular Ecology of Tetracycline Resistance
Genes carried by Commensal and Pathogenic
Strains of E. coli

he poultry industry is a significant economic

force in the nation. According to USDA statis-
tics, 84% of the total national broiler production is
raised in the Southeast, where the state of Georgia
produces over one billion of the 8.3 billion birds.
An estimated 2.8 million chickens are condemned in
Georgia’s processing plants because of E. cols respira-
tory disease. There are several antibiotics approved by
the Food and Drug Administration for treatment of
sick chickens but one group, the fluoroquinolones, has
generated some concern about its impact on human
health. The tetracyclines have been a commonly used
antimicrobial in veterinary medicine; however, its
efficacy 1s impacted by the frequent occurrence of
resistant bacteria. Some people believe that the non-
pathogenic intestinal bacteria of broiler flocks serves
as a reservoir for drug resistance genes for pathogenic
bacteria and that resistance is coupled to the usage of
antibiotics in meat production. We hypothesized that
the microbial ecology of the chicken intestine favors

retention of tetracycline resistance genes among resi-
dent E. coli irrespective of antibiotic usage patterns.
In order to investigate whether tetracycline resistance
was less common in chickens that were not treated
with antibiotics, we cultured nonpathogenic E. coli
from several commercial broiler farms with a known
history of antibiotic usage. Up to 90% of the E. coli
isolates were resistant to tetracycline irrespective of
the flock’s usage. DNA/DNA hybridization revealed
a high prevalence of tetA or tetB genes in the E. coli
with few isolates positive for tetC or tetD. Isolates
were unlikely to carry more than one type of tetra-
cycline resistance gene. On some farms, tetracycline
resistance gene carriage was most common in E. coli
cultured from young birds while on other farms the
resistance increased with age of the bird. These data
suggest that tetracycline resistance genes are common
among nonpathogenic E. coli isolated from broiler
chickens and prudent usage of tetracycline may not
lower the levels of resistance.

PI: Dr. Margie D. Lee (leem@vet.ugn.edu)
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Investigation of Natural Disease Outbreaks

his project is an ongoing proposal that provides

diagnostic laboratory support for the poultry
industry, source material for research, and teaching
experiences for students in the Master of Avian Medi-
cine (M.A.M.) program.

Field investigations by professional staff and students
typically lead to significant changes in disease and
farm management practices which bring solutions to

difficult problems.

An example of field investigations includes scenarios
such as: serological assessment of broiler operations
which may be experiencing severe condemnations at
processing due to respiratory disease. Serological
testing showed significant titers against a specific
strain of infectious bronchitis virus. Addition of the
indicated strain of virus to the vaccination program
ended the condemnations and the financial losses due
to this virus.

Improvements in the lab database continue with
functional and additional data search capabilities and
simplified maintenance. Lab reports are being sent by
email in “.pdf” (Adobe Acrobat) format directly from
within the system without the need for an intermedi-
ate hard copy. Construction of an e-business web site
where accessions and case reports can be managed
electronically is being investigated.

The polymerase chain reaction (PCR) technique is
an integral part of the diagnostic laboratory as seen
by the consistent demand for these tests. PCR tech-
niques for infectious bronchitis virus, Mycoplasma,
Infectious bursal disease, Infectious laryngotrache-
itis virus, and Avian leukosis virus-] provide mostly
same-day results. The PCR lab has been expanded
for a new bacterial PCR expected to be put online
by summer.

Diagnostic Services Laboratory activity is represented
by 5,455 accessions, 39,249 bacterial procedures,
180 antimicrobial susceptibilities, 81,746 ELISA
tests, 40,018 IBV-HI tests, 24,255 Mycoplasma plate
agglutination tests, 2,382 agar gel precipitin tests,
2,038 diagnostic PCR tests, and 2,969 necropsies.
PIL.: Dz Stephan G. Thayer (sthayer@uga.edun)

Co-PI’s: D S.H. Kleven, Dr. T.P. Brown,

Dr. M. Garcia, Dr. J.R. Glisson, Dv. C.H. Hofacre,
Dr. MW, Jackwood, Dr. ].J. Mawurer,

Dr. G.N. Rowland, D». J.E. Sander, Dv. H.S. Sellers,
Dr: S.A. Vezey, and Dr. P. Villegas

Clinical Investigation of Poultry Diseases

his project involves advanced clinical investi-
gation and applied research on current field
problems encountered by the PDRC clinicians and
M.AM. students.
attempting to reproduce a naturally occurring disease

The studies involve research

or disease syndrome or field studies evaluating the
effect of management/vaccinations. These studies
conducted by the PDRC clinicians and M.A.M. stu-
dents result in publications of case reports, research
notes, and are often preliminary data for grant appli-
cations for other PDRC researchers.

This past year clinicians and students studied four
problem broiler farms to determine the cause of poor
performance. Also, studies were completed evaluat-
ing the heating of an oil emulsion Pasteurelln multo-
cidn bacterin on tissue reaction/immunity in broiler
breeders, the effect of feed restriction on hypoglyce-
mia spiking mortality syndrome in broilers, the inci-
dence of Salmonella in litter of North Georgia broiler
farms, the prevalence of IBV during the downtime in
broilers, and the effect of formaldehyde usage on in
ovo injected eggs.

PDRC has also received and are rearing the 3 lines of
the 1976 random bred broilers from Aviagen. These
GGP broiler breeders will come into production in
FY 2003, producing the GP generation moving
PDRC closer toward a line of SPF broilers chickens.
PI: Dr. Charles Hofocve (chofacre@ugn.edn)
CO-PI: Dr J.R. Glisson and Dr. J. Sander

Detection of Foodborne Pathogens Using rRNA
Signature Sequences and Macroarrays

Applimtion of nested PCR to detection of Sal-
monella in poultry environment. Isolation of
Salmonelln from poultry environmental and process-
ing plant samples requires sampling large numbers of

Veterinary Medical Experiment Station vz
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Poultry

areas within the poultry house or plant. This study
examined the use of PCR to identify those second-
ary enrichments containing Salmonella. The unique
Salmonella virulence gene imrA was chosen as the
target for development of a nested-PCR because of
its uniform distribution among Salmonella serotypes.
Using PCR as a screen of primary enrichments for
presumptive Salmonella contamination, we improved
our efficiency at isolating Salmonella upon second-
ary enrichment by 20 % and no false negatives were
observed. This method will not only validate the use
of secondary enrichment procedures, but also reduce
costs and manpower for surveillance of Salmonella.

Detection of Salmonelln and Campylobacter in
poultry by PCR-ELISA. Contamination of retail
poultry by Campylobacter spp. and Salmonella enterica
is a significant source of human diarrheal disease.
Isolation and identification of these microorganisms
requires a series of biochemical and serological tests.
In this study, Campylobacter cenE and Salmonella invA
genes were used to design probes in PCR-ELISA,
as an alternative to conventional bacteriological
methodology, for the rapid detection of
Campylobacter  jejuni,  Campylobacter  coli, and
Salmonelln enterica from poultry samples. ELISA
increased the sensitivity of the conventional PCR
method by 100- to 1,000-fold.

A vestriction fiagment length polymovphism based
polymerase chain veaction as an alternative to sero-
typing for identifying Salmonella serotypes. Twenty-
four phase 1 flagellin and ecight phase 2 flagellin
genes could be differentiated among each other using
restriction endonucleases in  RFLP-PCR  analysis.
These genes comprise the major antigenic formu-
las for fifty-two serotypes of Salmonella sp., which
include the common serotypes found in poultry
and other important food animal species. With this
knowledge, ninety percent of the Salmonelin sero-
types could be identified using this double restriction
enzyme RFLP analysis.

These multiplex PCR assays for detecting specific

O and H antigen gene alleles can become a rapid
and cost-eftective alternative approach to serotyping
for the identification of common poultry Salmonelln
serotypes. This multiplex PCR has now become
part of diagnostic services offered to poultry indus-

try for identifying Salmonella serotypes.
PI: Dr. John J. Manver (jmanver@vet.uga.edu)
Co-PI: Dv. M. D. Lee

Avian Mycoplasmosis

yeoplasma gallisepticum strain K5054 has been

turther developed as a live vaccine strain. A
patent has been applied for, and we are in negotiation
with 3 companies for potential licensing. (Work in
collaboration with Dr. Naola Ferguson).

Techniques for molecular epidemiology of avian
mycoplasmas continue to improve. Primers for
the mgce2 gene of M. gallisepticum and vIhA of
M. synovine are about ready for field evaluation.
PCR based on both of these genes are promising
as diagnostic tests; the PCR products have potential
value for preliminary identification of strains. Ampli-
fied fragment length polymorphism analysis shows
promise as a definitive test for studying relationships
among strains. (In collaboration with Maricarmen
Garcfa, Yang Hong, Sharon Levisohn, David Yogeyv,
and Dusan Bencina).

Diagnostic services included 5765 cultures, 13,451
M. gallisepticum HI tests, 13,606 M. synoviae HI
tests, 163 M. meleagridis HI tests, for a total of 27,
219 HI tests conducted. There were 106 cases involv-
ing Mycoplasma fingerprinting.

PI: Dr. 8. H. Kleven (skleven@uga.edun)

Co-PIs: Dr. W. D. Hall and Dr. V. Leiting

Investigation into factors affecting hatch-ability
and chick quality

his project has been an ongoing study of dis-

infectant efficacy, and the effect of disinfectant
use in the hatchery on hatchability and chick quality.
During this period, studies were conducted using
formaldehyde. This product has been studied in pre-
vious grants and found to be detrimental to respira-
tory epithelium at high levels. This study compared
a constant rate infusion of a lower dose of formalde-
hyde to a higher dose given every 12 hours as was
previously studied. This project also supported the
continued work evaluating some problematic Psezdo-
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monas neruginosa isolates that had caused severe chick
quality problems as a result of hatchery contamina-
tion.

PI: Dr. Jean E. Sander (jsander@ugn.edn)

Co-PIs: Dz J.L. Wilson and Dr. ].J. Mauver

Detection, Isolation, and Characterization of
Avian Viruses

he objectives of this proposal are to provide

diagnostic virology services for the U.S. poultry
industry, conduct applied research on current avian
disease isolates from the field, and improve detection
and isolation methods for monitoring avian viruses.
During FY03 we processed 327 accessions; 677
samples submitted for virus isolation; 296 virus iso-
lations made from samples submitted; 381 negative
samples (no virus isolated).

PI: Dw. Holly Sellers (bsellers@ugn.edn)

Epidemiological Studies on Infectious Bursal
Disease Virus Field Isolates in the Southeastern
United States

espite widespread vaccination, infectious bursal

disease virus (IBDV) continues to cause eco-
nomic losses to the poultry industry. Within serotype
1 there are classic, variant, and very virulent viruses.
The U.S. poultry industry is most affected by the
presence of antigenic variants that can be responsible
for vaccination failures. The VP2 gene of IBDV has
been the target for molecular classification of the virus
since it is the major host protective antigen respon-
sible for inducing serotype-neutralizing antibodies.
Advancements in nucleic acid technology have led
to the identification and classification of antigenic
variants by RI-PCR/RFLP analysis. The objectives
of this proposal are to conduct an epidemiological
study of IBDV field isolates from the southeastern
U.S. Field isolates will be chosen for the study based
on unique RFLP patterns obtained using the current
IBDV typing system at PDRC.

During FYO03, full-length genome sequencing of
IBDV field isolate 9109 and cell culture adapted
Edgar was completed and phylogenetic analysis is
currently being performed.  Sequence analysis is

being utilized to identify whether amino acid changes
in locations outside of the hypervariable region of
segment A might play a role in pathogenesis. The
sequence data obtained will be compared to previ-
ously published full length sequences.

PI: Dr. Holly Sellers (bsellers@ugn.edu)

Development and Characterization of Infec-
tious Laryngotracheitis  (ILT)Recombinant
Virus

ifferentiation of Infectious Laryngotracheitis

Virus strains is one of the goals in our labora-
tory. We have developed a PCR-RFLP assay where
the glycoprotein E was amplified by PCR and the
amplification product was digested with restriction
enzymes. This assay allowed discrimination of vac-
cines and vaccine subpopulations. A second genera-
tion of PCR-RFLP assays has been developed based
on Initial sequencing of glycoprotein I, and early
genes ICP4 and ICP27. Amino acid substitutions
specific to backyard flock isolates were detected in the
glycoprotein I. These mutations were not present on
any of the vaccines analyzed, or in outbreak related
field isolates. Sequencing of the ICP4 and ICP27
genes allowed differentiation of two field isolates
from vaccine strains. Therefore we have developed
a system for ILTV strain differentiation by first using
glycoprotein I to identify wild type strains: ICP27 to
identify vaccine related isolates, and glycoprotein E
to identify vaccine subpopulations.

Because vaccine strains are one source of outbreaks in
the field, a second goal of this project was to compare
the virulence and transmission of the chicken embryo
origin (CEO) ILTV vaccine strain and CEO viral sub-
populations. The objective behind this work was to
determine if viral subpopulations within the vaccine
are more attenuated. Clinical signs and transmission
from inoculated to contact birds were recorded. Dif-
terence in the transmission and replication between
CEO vaccine subpopulations was observed. Mea-
sured by the appearance of clinical signs during early
stages of infection, one of the subpopulations trans-
mits at a faster rate than the second subpopulation.
From this data we have concluded that one of the
vaccine subpopulations delays latency while the other
enters latent infection faster. Ongoing studies from

Veterinary Medical Experiment Station o
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Poultry
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this research will focus on determining which of these
two subpopulations provides better protection and is
more attenuated.

PI: Dr. Maricarmen Garcia (mcgavcia@uga.edn)
Co-PI: D S. Riblet

Advancements in the Isolation, Characterization,
and Control of Avian Viruses

esearch in the avian virology section has been
Rconcentrated on infectious bronchitis virus
(IBV), infectious bursal disease virus (IBDV), and
avian adenovirus. With IBV, several isolates used in
commercial vaccines have undergone numerous pas-
sages in various systems (chicken embryos, chickens)
in an attempt to attenuate their pathogenicity while
maintaining their antigenicity. To date, the pathoge-
nicity of one Arkansas-type strain has been compared
with the original strain and no major differences
have been found regarding their ability to multiply
in tissues of the upper respiratory tract. Quantitative
assays are being performed to establish differences
between the two viruses.

Group I avian adenoviruses have been used to evalu-
ate the effect of live and inactivated vaccines used to
protect chickens against inclusion body hepatitis.
Both vaccines provided protection to chickens chal-
lenged with homologous isolates obtained from the
U.S. Live vaccines have the ability to spread very
rapidly among the poultry populations.

The single-strand conformational polymorphism
analysis (SSCP) was successfully used to differentiate
variant, standard and very virulent strains of infec-
tious disease virus.

PI: Dr: Pedro Villegas (pedvov@uga.edu)
Co-PI: ]. El-Attrache

Control of Infectious Bronchitis Virus (IBV)

he main objective of this proposal is to control

infectious bronchitis (IB). We propose to do
this by continuing to study infectious bronchitis
virus (IBV) isolates from the field and by develop-
ing and testing recombinant vaccines against IBV.
The specific objectives are:

1. To study the molecular and serologic charac-
teristics of new IBV isolates identified by our
reverse transcriptase-polymerase chain reaction/
restriction fragment length polymorphism (RT-
PCR/RFLP) serotype identification test.

2. To develop and test an IBV virus-like particle
(VLP) for its utility as a vaccine against IBV.

3. To create an infectious clone for IBV.

Objective 1 is always ongoing in our laboratory;
however, last year was a very quiet year for infectious
bronchitis. Submissions to the laboratory resulted in
typical viruses that have been previously character-
ized. We are continuing to monitor the heterogeneity
of the population of IBV isolates circulating in the
field.

The IBV VLP development (objective 2) is progress-
ing, but without demonstration of VLP’s to IBV.
We have cloned and again subcloned the spike and
envelope proteins, which are necessary for VLP for-
mation, and demonstrated expression of each protein
in cell culture. Several attempts to visualize VLP’s by
electron microscopy have been unsuccessful to date.
We are looking at more sensitive detection methods
and ways to increase expression of spike and envelope
in cell culture.

To develop an IBV infectious clone, we cloned the
Mass 41 genome into 5 overlapping segments, which
represent the entire viral genome. The CMV and
T7 promoters were ligated to the 5° end clone, and
the BHG poly A signal and a poly A tract onto the
3> end clone. It has been difficult to cut the overlap-
ping segments and ligate the 5 clones into one 1BV
infectious clone. We need sequence data for the entire
viral genome so appropriate restriction enzymes can
be identified and used to piece the clones together.
Unfortunately we do not have the financial resources
to do that at this time.

PI: D». Mark W. Jackwood, mjackwoo@uga.edun
Co-PPs: D. Hilt, E. Wade, and S. Callison
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Is Infectious Bursal Disease Virus the Cause of
Broiler Proventriculitis?

Provcntriculitis is a common naturally occur-
ring disease of commercial broiler chickens that
causes proventricular rupture, carcass contamina-
tion, and whole bird condemnation during routine
processing. Infectious Bursal Disease Virus (IBDV)
1s implicated as a cause and vaccination for IBDV is
marketed as a preventative. However, no direct cause
and effect relationship has been established between
IBDV and proventriculitis. Our original hypoth-
esis was that immunosuppression caused by IBDV
allowed a second opportunistic pathogen to directly
produce proventriculitis. Our three-year project was
designed to determine any acute or chronic role of

Infectious Bursal Disease Virus (IBDV) in proven-
triculitis in broilers, and to look for other causative
opportunistic agents. We have experimentally repro-
duced proventriculitis by oral exposure of broilers to
proventricular homogenate from naturally affected
chickens. We have shown IBDV does not localize in
the proventriculus after experimental IBDV infection,
and that naturally occurring cases of proventriculitis
contain no proventricular IBDV. We have produced
a proventricular homogenate that is free of IBDV
but remains capable of reproducing proventriculitis.
This homogenate will be inoculated into eggs, cell
cultures, and proventricular organ cultures to isolate
the proventriculotrophic virus that produces proven-
triculitis.

PI: Dr Tom P. Brown (tbrown@vet.ugan.edn)
Co-PDs: M. Pantin-Jackwood and M. Hamoud
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Fish

Georgia’s aquaculture industry is steadily expanding, with its greatest increase
occurring in channel catfish production. Pond acreage for catfish farming has
continued to grow every year. Other species being developed for aquacul-
ture include striped and largemouth bass, yellow perch, and tilapia.
- In addition to Georgia’s developing food-fish industry, there
is an increasing interest in ornamental fish production,

particularly koi, and cultured shellfish. It is estimated
\, that aquaculture production in all countries will have to
expand at least twofold to meet world demand for
fisheries products over the next 25 years.

Continued commercial aquaculture success will depend on increased efficiency in resource use, inno-
vative farming methods, and a quality end product. Fish health is an essential issue at every level of fish
production. As Georgia’s aquaculture industries continue to grow, research aimed at improving the
health of aquatic animal species will help growers reduce production costs and improve profits.

DNA Receptors and Innate Immunity in Catfish
an

Q_ novel approach to amplify adaptive immunity
in teleosts consists of the use of oligodeoxy-

nucleotide (ODN) adjuvants. This model suggests
that injections of bacterial DNA in conjunction
with specific immunogen may significantly amplify
adaptive immune responses. We have previously
identified molecular pattern ligands in the form of
CpG, GpC and single base oligodeoxyguanosine 20-
mers that bind to nonspecific cytotoxic cells (NCC).
These ligands represent the experimental homologue
of bacterial DNA and they specifically bind to DNA
binding proteins (DBPs) on NCC. In the present
VMES grant we identified three different molecular
weight species (i.e. 14, 18 and 29 kDa) of DBPs on
NCC. The 14 kDa protein was partially sequenced
trom tilapia NCC and is similar to histone core pro-
teins. The 18 kDa molecule (from catfish NCC) is
histone-1 and the 29 kDa molecule is a novel protein
that is similar (but not identical) to histone linker
proteins. The 29 kDa molecule was expressed as a
recombinant protein and studies were carried out to
determine ODN binding, antimicrobial activity and
a polyclonal was generated against this molecule.
This recombinant (referred to as NCC antimicro-
bial protein-1/ncamp-1) bound ODN;j lysed Gram
positive and Gram negative bacteria; and polyclonal
anti-ncamp-1 bound NCC by Flow Cytometry analy-
sis. These studies demonstrated that NCC express
membrane DNA binding proteins and that in soluble
form (ncamp-1) kills bacteria. This indicated that

NCC may directly participate in amplification of
innate immune responses to bacteria by recognition
of DNA and elaboration of an antimicrobial protein.
PI: Donald Evans (devans@vet.ugn.edun)

Identifying Virulence Mechanisms of
Mycobacterium shottsii: An Emerging Disease of

Fish

triped bass (Morone saxatilis) represent an
Simportant commercial and recreational fish
with significant economic benefits to the boating
and tourism industries. In recent years there has
been heightened concern regarding the health of
striped bass populations in eastern coastal waters of
the United States. An epizootic of mycobacteriosis
was reported in the Chesapeake Bay which was
characterized by lesion prevalence as high as 30-50%.
Skin lesions were focal to multi-focal and ranged in
severity from small grayish-white depressions to large
reddened, hyper-pigmented shallow lesions rendering
the fish unattractive and unpalatable. Histological
examination of skin lesions and internal organs
revealed granulomatous inflammatory responses
accompanied by the presence of acid-fast bacilli. A
higher prevalence of granulomatous lesions in visceral
samples than in skin indicated that many stripers are
asymptomatic. Subsequent bacteriological studies
revealed that infections were associated with a variety
of mycobacteria but were dominated by one unique
mycobacterial type (designated as M175), which
had not been previously described. Based on prior
studies and field studies in progress by Virginia
Institute of Marine Science (VIMS) investigators,

12 Veterinary Medical Experiment Station



mycobacteria have been aseptically isolated from
the spleens of >70% of the striped bass, and >70%
of these isolates have been type M175. It has been
proposed that M175 isolates be designated as a new
species, Mycobacterium shottsii sp. nov. and thus we
have used this name for M175 in this proposal. The
significance of heavy mycobacterial infections in
native striped bass from coastal waters of the eastern
U.S. is currently unknown.

Based on sequence analyses of 16S rRNA gene and
phenotypic characteristics, M. shottsii is closely related
to M. mavinum and M. wulcerans. The former is
considered one of the primary etiologic agents of fish
mycobacteriosis associated with tubercle granulomas
in aquarium, cultured, and wild fish populations.
M. marinum is also capable of producing disease
in humans with the primary clinical syndromes
including skin and soft tissue infections, cervical
lymphadenitis, and pulmonary disease. Disseminated
infections due to M. marinum are often limited to
immunocompromised persons. M. ulcerans produces
necrotic skin lesions (Buruli ulcers) in humans and
is considered the third most prevalent mycobacterial
disease in humans. The high prevalence of M.
shottsii infections in striped bass could potentially
cause human infection in people that handle these
infected fish. This proposed research will define the
virulence mechanisms associated with this new and
emerging pathogen. In association with ongoing
epidemiological studies that will define the extent of
the spread of this agent along the eastern U.S. coast,
the work described here may indicate a direction

towards appropriate treatment and prevention
strategies for afflicted fish and potentially human
populations.

The primary mission of this laboratory is to identify
virulence factors from pathogenic mycobacteria, and
with this information, devise methods for treatment
and disease prevention. To these ends, virulence
studies using mammalian cells and pathogenic spe-
cies of Mycobacterium are routinely performed. These
studies will now be extended to include fish-derived
cell culture lines and the newly discovered patho-
gen, M. shottsii. We expect these studies to provide
new information that will further define the patho-
genesis of this emerging species and lead to better
control strategies. The specific objectives, using fish
monocyte/macrophage, epithelial and fibroblast
cell monolayers, will be to: 1) measure intracellular
or extracellular bacterial growth, and 2) perform a
necrosis/apoptosis analysis of culture filtrate from M.
shottsii.

At the completion of this study we will have: 1) deter-
mined if M. shottsii is pathogenic for fish cells and if
the organism possesses “intracellular” or “extracellu-
lar” virulence traits, and 2) determined if M. shottsii
causes cellular destruction through necrotic or apop-
totic mechanisms.

These findings will be made available to ecologists,
fish health specialists, and human public health offi-
cials for further investigation of the threat to com-
mercial fish by this putative pathogen.

PI: Dw. Frederick D. Quinn (fquinn@vet.uga.edun)

Veterinary Medical Experiment Station 13

ysig



Cattle

Cattle, sheep, and goats are three of Georgia’s important food-animal ruminants. They are consid-
ered ruminants because their four-chambered stomach enables them to digest copious roughage,
\ which is inedible for direct human consumption. These three industries have
gone through recent dynamic changes. Today’s cattle producers are work-
ing with narrow profit margins and must watch their expenses more
closely than ever. Consequently, biomedical researchers are providing
these industries with ways to maintain healthy animals, which will help
reduce production costs. Mastitis, Johne’s disease, pasteurellosis, pneumonia,
infectious bovine rhinotracheitis (IBR), bovine virus diarrhea (BVD), para
influenza-3 (PI-3), and leptospirosis continue to challenge the immune
systems of Georgia’s cattle herds. Ruminant herd health as it pertains to food
safety is also a major concern to consumers and producers. Scientists need to investi-
gate pathogenic Escherichia coli, Salmonelln, Campylobacter, and other food-borne organ-
isms as to their origin, transmission, and prevalence.

Ca’* entry mechanisms regulating the tone of basis for comparative studies on cattle with acute
bovine small laminar arteries laminitis and for the development of novel strategies
to treat laminitis.

Laminitis is a major disease in cattle. The avail- PI: Stephen J. Lewis (slewis@vet.ugn.edu)
able treatments are largely ineffective due to

our lack of knowledge of the processes causing the

dysfunction of small laminar arteries, which under-

lies this condition. Elucidation of the processes

that cause laminitis has been hampered by a lack

of techniques to study the functional aspects of the

small laminar arteries that control local blood flow.

We have directly addressed this issue by developing

techniques by which small laminar arteries can be

routinely isolated and their function examined in

vitro. Calcium plays a fundamental role in the regula-

tion of vascular function. The hypothesis driving this

project is that abnormal calcium influx plays a vital

role in the expression of microvascular dysfunction

in laminitis. The main objective of this project is to

determine the importance of calcium entry mecha-

nisms in normal laminar arteries with the view of

providing key background information for future

studies on small laminar arteries from laminitic

cattle. The specific aim of the project is to determine

the relative role of voltage-gated, receptor-operated

and store-operated calcium entry in regulating the

active tone of bovine small laminar arteries. In these

studies, small laminar arteries (100-300 um internal

diameter, 1-2 mm in length) are being mounted on

small vessel myographs and functional pharmacologi-

cal studies performed. These studies will define the

calcium-dependent mechanisms regulating the tone

of vascular smooth muscle in bovine small laminar

arteries. The results of this project will provide the
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In the past few decades, horses have reemerged as a very important
animal species in Georgia. In ages past, horses were con-
centrated on farms in rural parts of the state and were
used primarily as work animals. Today horses assume
many roles, ranging from companions to pleasure animals
to show animals. They are used for pleasure riding, jump-
ing, dressage, showing, cutting, and barrel racing. Because
of the increasing financial and emotional impact of the
horse industry on the state, VMES researchers are focus-
ing on the mechanisms responsible for some of the most

important diseases that aftect horses.

Diagnosis Of Equine Fungal Keratitis Using
Polymerase Chain Reaction

quine fungal keratitis is a common sight-threat-

ening disorder of horses. The number of cases
is increasing in temperate regions, such as the south-
eastern United States. Even with appropriate therapy,
44-45% of the cases of equine fungal keratitis result in
blindness. Early diagnosis and treatment is necessary
in order to have a successful outcome. The purpose of
this study was to evaluate the use of polymerase chain
reaction (PCR) as a rapid and accurate tool for early
diagnosis of equine fungal keratitis.

Corneal samples for PCR were obtained from equine
cases evaluated for fungal keratitis, ulcerative kerati-
tis, and stromal abscess formation. Standard PCR
was carried out using universal fungal primers and gel
electrophoresis. The PCR results were compared to
cytology, fungal culture, and histopathology for the
presence of fungal organisms. Fungal PCR (n=22),
corneal cytology (n= 22), fungal cultures (n= 22),
and histopathology (n=16) were performed in 22

cases of equine keratitis. PCR results were positive
for universal fungal primers in 50% (n=11/22). Cor-
neal cytology was positive for fungal hyphae in 59%
(n=13/22). Fungal cultures were positive in 50%
(n=11/22). Histopathology confirmed the presence
of fungi in 44 % (n=7/16). Of the 14 samples posi-
tive for fungal organisms by cytology, fungal cultures,
or histopathology, 43% (n=6/14) were positive by
PCR. Of the 8 samples negative for fungal organ-
isms by cytology, fungal cultures, and histopathol-
ogy, 63% (n=5/8) were positive by PCR. Of these
five cases, four were clinically agreeable with fungal
keratitis, stromal abscess (n=3) and deep progressive
corneal ulceration (n=1).

Our results support the conclusion that PCR is a
fast and sensitive diagnostic tool to aid in the clinical
diagnosis of equine fungal keratitis.
PI: Dr. Phillip Anthony Moore
(pamoore@ vet.ugn.edun)
Co-PIs: Dr. A. Neary, Dr. M. Chandler,
D». C.B. Mosunic, Dr. K.P. Carmichael,
D U. Dietvich, and Dr. S. Sanchez
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Companion Animals

cardiac capacity.

Companion animals reside in 55 million U.S. homes.
%, include an estimated 66 million cats, 58 million dogs, 88 million fish, 40
million birds, 13 million small animals (rabbits, hamsters, and gerbils),
and 8 million reptiles. The increasing recognition of the close bond
between people and their pets has maginfied the importance of insur-
¢ ing the qualityof our pets’ lives. Because of medical advances, compan-
ion animals are living longer than their predecessors. Longer life, however,
means more age-related diseases and ailments, such as cancer, neural degen-
" eration, kidney dysfunction, poor circulation, and decreased respiratory and

These animals

, However, unlike other research areas, there are no federal funds and
v only limited state funds to support projects specifically for

it ‘ comparnon animals. The VMES has been useful in assisting new clinical
faculty in their initial research projects, but the vast majority of funding has come from foun-
dations and private industry. Industrial monies have been awarded based upon the potential
knowledge gained from studying companion animals with diseases comparable to diseases
found in humans. Examples of externally funded projects include urinary incontinence, diabe-
tes mellitus, renal disease, pain relief for arthritis, transdermal fentanyl patches for pain relief,
feline baronellosis and herpes virus, and minimally invasive surgery.

Efficacy of recombinant feline omega interferon
on feline herpesvirus 1 (FHV-1) replication in
vitro

he use of high dose recombinant human alpha
interferon for the treatment of ocular herpes
simplex keratitis (HSV-1) in humans is considered
an effective topical treatment, if alpha interferons
are given in adequate doses before or shortly after
infection.
The objectives of this study are to evaluate the efficacy
of feline recombinant omega interferon (rFelFN-w)
on feline herpesvirus 1 (FHV-1)-replication in cell
culture and to determine the optimal concentration
of this drug that could be eventually used for the
treatment of ocular herpesvirus infection in cats.

FHV-1 (strain C-27) will be grown on Crandell-
Reese feline kidney cells and virus titers established
after multiple passages. Virulence and homogeneity
of FHV-1 will be verified by transmission electron
microscopy, indirect immunofluorescent antibody
testing and a plaque forming assay. Five different
dilutions of rFeIlFN-w will be dissolved in culture
medium. 10-fold concentrations ranging from 1x10?
to 1x10° U/ml will be used. Antiviral assay will be
conducted as a plaque reduction test, and run in
triplicates to test the reproducibility of the assay.
Feline omega interferon will be added to the cell
culture before and after virus challenge and cultured
in maintenance medium for 2-3 days. Plaques will be
counted and expressed in percent of counts obtained
from untreated control cultures.

FHV-1-induced ocular disease is widespread among
the cat population. Antiviral treatment is only
effective during virus shedding in the active phase
of infection; the latent stage of the disease cannot be
influenced by conventional antiviral therapy. Inter-
ferons might be used for prophylaxis and therapy of
FHV-1-related ocular infections in cats.

The following steps of this research project have been
completed since start time in April 2003:

e Crandell-Reese feline kidney cells were propa-
gated and cultivated in cell culture medium. The
seventh passage was harvested and stored and
will serve as our working cell stock.

e FHV-1 virus was grown in cell culture from the
originally established virus stock and cytopatho-
genic effect on cell culture monolayer was readily
observed. Virus was verified by electron micros-
copy. Virus titration for TCDI 50 was started in
4 x 24 well plates.

e We are currently working on a plaque assay in
order to determine virus infectivity. Mean viral
titers will be expressed as plaque forming units
(PFU)/0.1 ml

e Antiviral assay using recombinant feline inter-
feron omega will be performed from mid to end
of September 2003. First results of this assay
should be expected by the end of September/
beginning of October 2003.

PI: Dr. Ursula Dietrich (dietrich@vet.ugn.edu)
Co-PI: Dr: N. Siebeck, Dv: M. Gavcia, and
Dr. C. Greene
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Comparative biomedicine investigates how a particular disease affects one species versus another;
that is, how a disease manifests itself for example in a mouse versus a human or cow. Researchers
can compare diseases between species because different species often

share substantial genetic information. Scientists study
data such as symptoms, disease progression, treat-
ments, mortality, and so on. Thus, one species serves
as a disease model for another. And interestingly, both
species may benefit. For example, researchers study
cardiomyopathy in dogs and humans and both have

benefited in the short- and long-term.

Evaluation of Chalcone Derivatives in a Murine
Model of Canine Neoplasia

herapeutic inhibition of angiogenesis as a treat-

ment for cancer has gained much interest in the
last 30 years because of the potential for broad-spec-
trum efficacy, lack of acquired resistance, and low
incidence of associated adverse effects. Chalcone
is a biologically active flavonoid compound that is
widely distributed in edible plants. Chalcone and its
derivatives have been identified as anti-proliferative
agents and their anti-angiogenic activity has been
demonstrated in vitro. The purpose of this study
was to evaluate chalcone derivities in vivo, using a
mouse model of canine cancer, the anti-angiogenic,
anti-tumor, and anti-metastatic activity of synthetic
chalcone derivatives designed and synthesized by the
University of Georgia, Department of Chemistry.

One goal of this study was to standardize our produc-
tion of reliable, predictably behaving models of both
canine prostatic carcinoma and osteosarcoma. Using
BALB/c-nu/nu (athymic) mice. In the first year of
the study, we developed the ability to reliably produce
transplanted canine prostatic carcinomas with aggres-
sive, metastatic behavior. The canine osteosarcoma
cell line was not reliably tumorigenic in the athymic
mice so this cell line was not included in the study.

In preliminary studies, we encountered difficulty
in solubilizing the test compounds into a form
that would be safe and reliable for administration.
Although we were able to administer the compounds
orally, poor water solubility and the potential for inef-
tective drug delivery was a concern. The Department
of Chemistry then developed several water-soluble
chalcone derivatives that could be safely adminis-
tered subcutancously. Based on in vitro testing of
anti-angiogenic activity at Emory University, the
most effective water-soluble agent was selected for
evaluation in our murine model of prostatic cancer.
Unfortunately, this agent was uniformly hepatotoxic,

resulting in the death of the mice, even when refor-
mulated and dosed at %2 and Y4 of the original dose.
It is unclear why a compound that should be safe
was so toxic. Consequently, further development of
chalcone derivatives has been put on hold pending
recruitment of a pharmacologist to this collaborative
effort.

Using the expertise in creating mouse models of
cancer that was acquired in this study, we have
recently initiated a novel study to investigate molecu-
lar mechanisms controlling the biologic behavior of
injection site sarcomas in cats. This is a particularly
aggressive type of cancer that is very invasive locally
and will metastasize in approximately 25% of cats.
Understanding the mechanisms responsible for
the behavior of injection site sarcomas will help to
predict the behavior of this tumor in individual cats
and allow the development of more specific targeted
therapies to prevent or control this cancer.

PI: Dr. Nicole Northrup (novthrup@vet.ugo.edun)
Co-PI: Dr. Karen Cornell and Dr. Nancy Stedman
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Baldwin, Charles.  Diagnostic services velative to the control, ding-
nosis, treatment prevention, and evadication of livestock diseases 2003.
Ga Dept. of Agriculture. $2,093,866

Brackett, Benjamin. Marker-assisted selection of bovine blastocysts.
Tulane University. $43,440

Brown, Corrie. Preparing vetevinavians to deal with global issues
in animal health, trade and food security. FIPSE - U.S. Dept.
Education. $52,584

Brown, Corrie. Veterinary curviculum and the future: Public
health, food security and agroterror. FIPSE - U.S. Dept. Education.
$52,420

Brown, Corrie. Emergency management of agricultural bio-terror-
ism traaning curvicwlum. GA Tech Research Institute. $58,880

Brown, Corrie. Veterinary curviculum issues in the next millen-
nium: Emerging diseases, food safety, bioterrovism and food safety.
Texas A&M Research Foundation. $47,103

Budsberg, Steven. Effect of topical diclofenac on an experimental
subcutaneous model of inflammation in horses. Blue Ridge Pharma-
ceuticals. $26,311

Coffield, Julie. Neuromuscular Targets of Botulinum Toxin.
National Institutes of Health. $143,358

Cole, Dana. Quantitative visk assessment of the potential for second-
ary spread of an agricultural bioterror agent in o rural community.
UGA - Faculty Research Grants. $9,101

Davidson, William. Human ehrlichiosis surveillance and epidemiol-
ogy. National Institutes of Health. $137,560

Dickerson, Harry. A research training experience for veterinary
medical students. Merck Company Foundation. $20,000

Edwards, Gaylen. Metabolic requlation of growth and development.
Pennington Biomedical Res Ctr. $38,213

Edwards, Gaylen. Ingestive peptide contvols of alcohol intake.
National Institutes of Health. $72,400

Ferguson, Duncan. Molecular genetic approach to development of n
feline thyrotropin. Morris Animal Foundation. $64,823

Fischer, John. Development of scientific information on animal
traps for selected wild vertebrate species by providing necropsy data
on injuries associated with use of animal vestraint devices. USDA.
$12,650

Fischer, John. Coop. agreement for developing and evaluation
of data relative to disease relationships that may ... involve wild-
life, domestic livestock and poultry. USDA. $350,000

Fischer, John. Cooperative agreement for developing and evaluation
of data velative to disease relationships that may ... involve wildlife,
domestic livestock & poultry. USDA-APHIS. $150,000

Fischer, John. Federal assistance to support the distribution of pseu-
dovabies vivus and Brucella suis in feval swine populations in Georyin.
USDA-APHIS. $50,000

Fu, Zhen. Regulation of vabies virus transcription and replication.
National Institutes of Health. $253,400

Fu, Zhen. Development of vecombinant vabies virus vaccines for
animals. Fort Dodge Animal Health. $40,000

Glisson, John. Surveillance for West Nile Virus Encephalitis
(WNVE) and other avboviral - pathogens. GA Dept. Natural
Resources. $13,400

Graves, Jonathan. Effect of wellness and performance formula
on the deleterious effects of a high cholesterol diet. Platinum
Research Foundation. $40,000

Graves, Jonathan Menopause, lipids and changes in cavdiovascular
structure and function. UGA - Faculty Research Grants. $7,655

Hernandez-Divers, Stephen. Evaluation of iohexol excretion as a
means of measuving glomerular filtration rate and renal function in
green iguanas.  Association of Reptilian and Amphibian Veteri-
narians. $3,400

Hernandez-Divers, Stephen. Evaluation of endoscopic castration
and salpingohysterectomy in pigeons. Association of Avian Veterinar-
ians. $4,938

Hoenig, Margarethe. Lipoprotein lipase (LPL) and hormone- sen-
sitive lipase (HSL) activity in muscle and fit of lean and obese cats.
Ralston Purina. $7,770

Hoenig, Margarethe. Insulin sensitivity and glucose and for
metabolism in cats. Nestle Purina. $243

Hoenig, Margarethe. The effect of obesity on the feline immune
system. Ralston Purina.  $32,014

Hoenig, Margarethe. Insulin sensitivity and glucose and fit
metabolism in cats. Nestle Purina. $38,388

Hofacre, Charles. Task Order for “Research Support”. USDA-
APHIS. $18,887

Hurley, David. Comparison of the capacity of in vitro tools to assess
the immune vesponse of cattle to inactivated and modified-live vaccines.
Merial Limited. $75,000

Hurley, David. Comparison of the capacity of in vitro tools to assess
the immune vesponse of cattle to inactivated and modified-live vaccines
. Georgia Research Alliance. $30,000

Jaso-Friedman, Liliana . The effect of obesity on the feline immune
system. Ralston Purina. $36,108

Kaplan, Ray. Rotation of pastures with crops to achieve productivity
and environmental quality. USDA-ARS. $6,384

Kleven, Stanley. Development and validation of o vapid diagnostic
test for Mycoplasmosis infectious bronchitis and Infectious Laryngotra-
cheitis. USDA-ARS. $640,000

Lee, Margie. Does Antibiotic Usayre Create Druy-Resistant
Campylobacter? US Department of Health and Human Services.
$200,593

Lewis, Stephen. Effects of wellness and performance formula on
i oy function, metabolism and longevity in o model of type 2
dinbetes. Platinum Research Foundation. $37,500

car

Lewis, Stephen. Ischemin-veperfusion injury in equine laminar
arteries. Grayson-Jockey Club Research Foundation. $29,000

Maki, Joanne. Ictalurus punctatus: A model to study mucosal
immunity. NIH. $107,887

Maurer, John. Task Order. USDA-ARS. $2,970
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Research Contracts & (GGrants

Maurer, John. 2002-2003 ARS Funds For Molecular Biological
Techniques. USDA. $2,970

McCall, John. Supply of Brugia infective larvae. National Insti-
tutes of Health. $24,973

McCall, John. Filariasis vesearch veagent vesource center. National
Institutes of Health. $409,390

McCall, John. Antifilarial drug screening in dogs. World Health
Organization. $46,866

McCall, John. Retroviral Transduction and Immortalization of
Filarin. University of Alabama. $25,000

McCall, John. Furnish Brugia malayi adult worms and/for B.
malayi inféctive larpae. National Institutes of Health. $126,077

Mead, Daniel. West Nile Vivus surveillance in West Vigginia. West
Virginia Dept. Health and Human Services. $24,800

Miller, Doris. Dingnostic services relative to the control, diagnosis,
treatment, prevention, and evadication of livestock disease 2003
- Athens lnb. GA Dept. of Agriculture. $1,308,581

Moore, James. Synthesis and evaluation of novel endotoxin antago-
nists. National Institutes of Health. $89,776

Moore, James. Three dimensional animations of signal transduc-
tion processes. USDA-CSREES. $97,530

Moore, James. Microvascular dysfunction in lnminitis: Role of free
radicals and peroxynitrite. USDA. $200,000

Moore, James. LPS-Binding Protein and the Major LPS Receptor
in Horses with Colic. Morris Animal Foundation. $26,213

Moore, Julie. T-cell memory and protection against placental
malaria. National Institutes of Health. $324,043

Murray, Thomas. Neurotoxins from marine algae and cyanobacte-
rin. Oregon State University. $126,028

Murray, Thomas. Dynorphin analogs as kappa opioid receptor
antagonists. Univ. of Maryland. $10,500

Murray, Thomas. The equine adenosine A2A and A3 receptors:
Potential therapentic targets for endotoxemin. Morris Animal
Foundation. $7,500

Murray, Thomas. Hypoxia and the control of fetal breathing move-
ments. Univ. of California at Los Angeles. $25,733

Murray, Thomas. Affinity labels for opioid receptors. Univ. of
Kansas.  $65,619

Murray, Thomas. Neuroprotective actions of cannabinoid agonists
- Cheryl C. Miller fellowship. National Institutes of Health.
$38,320

Okinaga, Tatsuyuki. Assessment of vecombinant swine PSP proteins
on swine monocyte and macvophayge finction, and replication of
porcine veproduction and vespiratory syndrome virus in vitro. UGA
- Faculty Research Grants.  $5,982

Palmarini, Massimo. Oncogenesis in vetvovivus-induced lung
cancer. National Institutes of Health. $245,184

Palmarini, Massimo. Distinguished Cancer Clinicians and Scien-
tists Program. Georgia Cancer Coalition. $75,000

Peroni, John. Role of oxidant stress in microvascular dysfunction in
equine lnminitis. Morris Animal Foundation.  $52,734

Prasse, Keith. Section 1433 Animal Disease and Health Formuln
Funds. USDA-CSREES. $110,062

Quinn, Fred. Characterization of the SigE regulon of
Mycobacerium tuberculosis. National Institutes of Health.
$48.,148

Ritchie, Branson. Research Associate In Exotic/Zoo Infections
Disease And Pathology. Postgraduate program. Zoo Atlanta/
Riverbanks Zoo. $13,000

Sanderson, Sherry. Comparison of two dietary approaches to man-
aging canine chronic venal fiilure. Tams Company. $24,151

Sellers, Holly. Detection of infectious laryngotracheitis virus
utilizing o DNA probe and in situ hybridization. UGA - Faculty
Research Grants. $4,000

Stallknecht, David. Wildlife reservoirs for the H5 and H7 avian
influenza viruses. USDA-ARS. $79,950

Stallknecht, David. Replication of west nile virus in avian macro-
phages: A predictor of species susceptibility? Morris Animal Founda-
tion. $23,668

Stallknecht, David. Peridomestic avian species as amplifying hosts
and sentinels of WN and SLE viruses in Georgia. Centers for Dis-
case Control. $185,613

Stallknecht, David. West Nile surveillance in wild birds. GA
Dept. of Human Resources. $178,340

Stallknecht, David. Determine infections vate and distribution of
avian pathogens in wild bivds of midwestern and southeastern U.S. for
Homeland Security surveillance. USDA-ARS. $100,000
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The University System of Georgia
Board of Regents

Hugh A. Carter, Atlanta
State-at-Large (2009)

Connie Cater, Macon
Eighth District (2006)

William H. Cleveland, Atlanta
State-at-Large (2009)

Michael J. Coles, Kennesaw
Sixth District (2008)

Joe Frank Harris, Cartersville
Eleventh District (2006)

Hilton H. Howell, Jr., Atlanta
State-at-Large (2004)

Julie E. Hunt, Tifton
Second District (2004)

W. Mansfield Jennings, Hawkinswille
First District (2010)

Donald M. Leebern, Jr., Atlanta
State-at-Large (2005)

Elridge W. McMillan, Atlanta
Fifth District (2003)

Allene H. Magill, Atlanta
Tenth District (2008)

Eldridge W. McMillan, Atlanta
Fifth District (2010)

Martin W. NeSmith, Claxton
Third District (2006)

Patrick S. Pittard, Atlanta
Ninth District (2010)

Wanda Y. Rodwell, Stone Mtn.
Fourth District (2005)

J. Timothy Shelnut, Augusta
Twelfth District (2007)

Allan Vigil, Morrow
Thirteenth District (2010)

Glenn S. White, Lawrenceville
Seventh District (2005)

Joel O. Wooten, Jr., Columbus
State-at-Large (2006)

Officers and Staff
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