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RESEARCH
HIGHLIGHTSof

AND THE STORRS AGRICULTURAL EXPERIMENT STATION



It is a pleasure to again present highlights of 
our research conducted through the Storrs Ag-
ricultural Experiment Station for the Governor’s 
Office and the Connecticut General Assembly 
(per State Statue Ch. 426, Sec. 22-102). As Con-
necticut’s land-grant institution, we have a 
federally charged responsibility to educate the 

MESSAGE FROM THE DEAN of the College of Agriculture, Health and Natural Resources
next generation of students; conduct funda-
mental and translational research to address 
the needs of Connecticut’s $4.6 billion agricul-
tural economy, be stewards of the state’s natu-
ral resources, and improve human health; and 
provide non-credit education and outreach to 
Connecticut’s citizens through the Cooperative 
Extension System.  As the fiscal year conclud-

ed, our College name was changed to include 
the word Health.  This was done to more thor-
oughly reflect the disciplinary scope addressed 
by our faculty, staff and students.  In addition, 
the Department of Kinesiology transferred into 
our College and we look forward to highlighting 
the efforts of those colleagues in future editions 

of this document.  Our research continues to be 
fully integrated with our academic programs, 
and our students are directly engaged with fac-
ulty in research as we train the next generation 
of scientists and leaders. Likewise, our research 
discoveries are delivered directly to those who 
can benefit from them through our Cooperative 
Extension System.

HIGHLIGHTS OF RESEARCH     
and the  

Storrs Agricultural  
Experiment Station

Gregory Weidemann 
Dean and Director
College of Agriculture 
and Natural Resources
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INTRODUCTION   The University of Connecticut’s College 

of Agriculture, Health and Natural Resources (CAHNR) 

is committed to research that solves problems and 

investigates new areas relevant to agriculture, food, 

forestry, the environment and human health. The Office 

of Research and Graduate Education is responsible 

for facilitating CAHNR’s research environment, which 

is supported by capacity and competitive funds. 

Capacity research funding is provided through the 

federal-state partnership managed by the Storrs 

Agricultural Experiment Station (SAES). Competitive 

funds are obtained from a variety of federal and 

non-federal sources through the independent 

initiative of CAHNR’s faculty and staff. We encourage 

fundamental research to gain knowledge in relevant 

agriculture fields and multidisciplinary collaborations 

between institutions, agencies and fields of study 

to advance national goals established by the United 

States Department of Agriculture’s National Institute 

of Food and Agriculture (USDA NIFA). We value applied 

research approaches and the application of results 

from all research endeavors.  

The College of Agriculture, Health and Natural Re-

sources hosts nine departments that are home to 150 

faculty members and 139 staff. These individuals all 

contribute to the discovery of new knowledge and its 

communication to the broader population of the state, 

region and nation. An essential component of the 

CAHNR research mission is to provide a framework for 

graduate student and postdoctoral scientist training, 

ensuring that the next generation of scientists is pre-

pared for addressing the state’s, region’s and nation’s 

challenges.

VISION   The College of Agriculture, Health and Natural Resources will provide for a global sustainable future through sci-

entific discovery, innovation and community engagement.  Our accomplishments will result in safe, sustainable and secure 

plant and animal production systems, healthier individuals and communities, greater protection and conservation of our 

environment and natural resources, balanced growth of the economy and resilient local and global communities.

MISSION   Our research mission is to develop knowledge and disseminate it through the three academic functions of 

teaching, research and outreach education. This mission is based in historic federal legislation that led to the modern day 

land-grant university including the Morrill, Hatch, Smith-Lever, McIntire-Stennis and Animal Health acts, and enabling state 

statutes.
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The Storrs Agricultural Experiment Station 
(SAES) receives capacity funding from the 
USDA each year and a 1:1 state match is pro-
vided through the University’s block grant from 
the state legislature. For FY2014, funding in the 
amount of $1.4 million was received to sup-
port independent investigator and multistate 
research in the broad fields of agricultural sci-
ences, forestry and animal health. The alloca-
tion of those funds is indicated in the following 
pie chart. Ninety percent of the budget was 
used to fund personnel (i.e., graduate students 
and faculty/staff) who contributed to research 
associated with USDA-approved capacity 
projects.

The investment provided by the federal-state 
SAES partnership is leveraged considerably by 
the creative and scholarly efforts of CAHNR’s 
faculty and staff. This is done primarily through 
pursuit of competitive extramural funding in the 
form of single- or multi-year grant awards. In FY 
2014, CAHNR faculty and staff members were 
engaged in research supported by more than 
287 active or approved grants through the 
College, 70 of which were supported directly by 
the USDA capacity funds. 

In FY 2014, CAHNR researchers applied for a  
total of approximately $59.6 million in 
extramural grant funding.  Proposals were 
submitted to a variety of federal and non-
federal sources. Federal agencies were 
approximately 87 percent of the destinations 
for grant submissions.  

The Storrs Agricultural Experiment Station and Research

USDA Total
NSF Total

PHS (NIH) Total
USAID Total

DOD Total
Other Federal

41.1%
19%

12.8%

5%
2.2%
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0.2% (municipality)
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Proportion of Funding Requests by Sponsor, FY 2014
Source: Office of Vice President for Research

Figure 2

Research Grads/ Students Labor
Faculty/Staff Salaries

Project Support
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40%

10%Allocation of Storrs Agricultural Experiment  
Station Funds, FY 2014

Source: Office of Vice President for Research
Figure 1
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The application for and acquisition of funding 
is a common metric used to gauge research 
activity.  While it communicates the value of a 
research idea/mission as judged by qualified 
peer scientists and agencies, it represents only 
the input side. The outputs that are realized 
from research funding are measured in terms 
of scholarship and the number of scientists 
(i.e., MS and PhD students; postdoctoral fel-
lows) trained.

College/University
Corporate

Municipality
Non-Profit

State/CT
USDA Total

NSF Total
PHS (NIH) Total

USAID Total
DOD Total

Other Federal
68.1%

2.1%
4.7%

4.2%
3.8%

5.1%
.9% 2.2%

.1% (municipality)

4.3%
4.5%

Proportion of Funding Awards by Sponsor, FY 2014
Source: Office of Vice President for Research

Figure 3

Scholarly Product/Indicator Number

Peer-reviewed journal articles 158

Books authored 1

Books edited 0

Book chapters 24

Published conference proceedings 270

Technical reports and manuals 48

Patents 2

Presentations at meetings 418

Editorships of major journals 6

Associate editorships/editorial board memberships 120

Member of federal peer review committees 22

Member of other national/international peer review committees 49

Member of state or regional peer review committees 19

Ad hoc reviews for granting agencies 431

Source: Annual reports of CANHR departments.

Scholarly Productivity

Funding awards amounted to approximately $12.7 million in FY 2014. Just under one-half of all funding awards were received 

from USDA.   
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Human Capacity Development in the Agricultural Sciences

Training the 
Next Generation 
of research scientists

is necessary for our state and nation to remain competi-
tive in the global marketplace. An essential element of the 
CAHNR research mission is the training of MS, PhD and 
postdoctoral scientists for the purpose of meeting this 
need. The US Department of Labor Bureau of Labor Statis-
tics recently noted that research scientists will continue 
to be in high demand, with PhD-trained individuals enjoy-
ing the greatest opportunities. 

 
In FY 2014 
 •  18 PhD candidates graduated 
 •  34 MS candidates graduated 
 •  17 Postdoctoral fellows worked under the  
    direction of CAHNR faculty members.

MS    •    PhD    •    Postdoctoral fellows

6         2 0 1 4  H I G H L I G H T S  O F  R ES E A R C H



Training the 
Next Generation 
of research scientists

MS    •    PhD    •    Postdoctoral fellows

Student Dept Advisor Thesis Title

Michee Arnold Lachaud ARE Boris E. Bravo-Ureta Three Essays on Resource Use, Sustainability and Agricultural 
Productivity

Eric Kivuti Njuki ARE Boris E. Bravo-Ureta Environmental Efficiency and Regulations, and Productiv-
ity Growth in the Face of Climate Change: An Analysis of U.S. 
Agriculture

Tsvetan Georgiev Tsvetanov ARE Kathleen Segerson Three Essays on Energy Efficiency and Climate Change

Diana Marcela Alejo ANSC Lawrence K. Silbart Evaluation of the Efficacy of Mucosal Adjuvants to Enhance 
the Local and Systemic Immune Response to an Adenovirus 
Vectored Foot-and-Mouth Disease Virus Vaccine

Charlotte Bidwell Bacon ANSC Thomas A. Hoagland PF2alpha and PGE2: Their Effects on Cell Respiration and 
Steroidogensis in the Bovine Corpus Luteum

Abhinav Upadhyay ANSC Kumar S. Venkitanarayanan Investigating the Potential of Plant-derived Antimicrobials and 
Probiotic Bacteria for Controlling Listeria monocytogenes

Russell Francis Schimmer NRE Daniel L. Civco Geospatial Monitoring of Copper-Mine Tailings in the U.S. 
Southwest for Environmental Law Applications in the Financial 
Assurance Industry

Catherine Julia Andersen NUSC Maria-Luz Fernandez Dietary Modulation of the Dynamics between Leukocyte 
Inflammation, Cholesterol Flux, and HDL function in Metabolic 
Syndrome

Jessica Dauz Bihuniak NUSC Jane E. Kerstetter Mechanisms of Dietary Protein-Induced Changes in Calcium 
Absorption Efficiency

Ryan Cole deOgburn NUSC Jeff S. Volek Investigating the Metabolic and Pathophysiological Ramifica-
tions of Elevated Dietary Cholesterol and Macronutrient Ma-
nipulation in Guinea Pigs (Cavia porcellus) with Non-alcoholic 
Fatty Liver Disease (NAFLD)

Christine Elizabeth Dugan NUSC Maria-Luz Fernandez Evaluation of Increased Low-fat Dairy Consumption on 
Metabolic Syndrome Parameters, Lipoprotein Metabolism, and 
Inflammation in Low Dairy Consumers

Jeffrey Kim NUSC Bruce Watkins Docosahexaenoic Acid Participates in Cellular and Systemic 
Attributes of the Endocannabinoid Signaling System and 
Metabolism of Macronutrients

Carrie E. Thomas NUSC Jane E. Kerstetter Exploring the Mechanisms by which Increasing Dietary Protein 
Induces Iron Transporter Expression and Improves Intestinal 
Iron Absorption

Rachel Lynn Vollmer NUSC Amy R. Mobley The Forgotten Parent: Exploring Paternal Influences on Young 
Children’s Eating Behaviors, Diet Quality, Physical Activity, and 
Body Weight

Bryan Allan Connolly PSLA Mark H. Brand Collection, Description, Taxonomic Relationships, Fruit 
Biochemistry, and Utilization of Aronia melanocarpa, A. arbuti-
folia, A. prunifolia, and A. mitschurinii

Xingyuan Geng PSLA Karl Guillard Modeling Cool-Season Turfgrass Lawn Growth and Quality 
Responses to Soil Nitrogen and Carbon, and Tissue Nitrogen 
Concentrations

Piyumi Tilanka Obeysekara PSLA Ana Legrand Host Selection of Spring Tiphia (Tiphia vernalis) and Summer 
Tiphia (Tiphia popilliavora), Natural Enemies of Japanese and 
Oriental Beetles

Yichen Zhao PSLA Gerald Berkowitz The Involvement of Secondary Messengers in Plant Receptor-
Like Kinase Signal Transduction

*ARE: Agricultural and Resource Economics; ANSC: Animal Science;  NRE: Natural Resources and the Environment; NUSC: Nutritional Sciences;  
PSLA: Plant Sience and Landscape Architecture

PhD Degrees Conferred FY 2014
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Indu Upadhyaya has been involved with the animal  
sciences since long before coming to UConn as a PhD 
student. Originally from Pondicherry, India, Upadhyaya 
received a doctorate in veterinary medicine from the 
Rajiv Gandhi Institute of Veterinary Education and Re-
search. After finishing her DVM program, she worked for 
eight months as a practicing veterinarian in India. In  
addition to providing veterinary services and counsel-
ing to pet owners and farmers, she volunteered in large 
animal and poultry vaccination campaigns, because 
these activities offered excellent opportunities to 
interact with farmers and understand the challenges 
and problems they face. During her internship in col-
lege, she had worked at various large and small-scale 
chicken farms, during which time she developed an in-
terest in poultry safety. As her interest in poultry health 
and food safety continued to increase, she decided to 
pursue a PhD in food microbiology and food safety.

“I wished I could do a little more than just treat 
animals. I was hoping I would be able to research 
some of the prevalent diseases … to actually find 
strategies to cure them,” she says.

Upadhyaya’s PhD research investigates the 
potential of several plant molecules for reducing 
egg-borne transmission of Salmonella enteritidis 
(SE)  in chickens.

According to the Centers for Disease Control and 
Prevention, Salmonella can cause diarrhea, fever 
and abdominal cramps in humans. The bacterium 
primarily colonizes the intestinal tract of animals 
and birds. It is commonly transmitted to humans 
by consumption of contaminated foods including 
beef, chicken, milk and eggs. In addition, other 
products, like Salmonella-contaminated fresh 
produce, can cause foodborne illnesses. Between 
January and September of 2014, there were eight 
outbreaks of Salmonella in the US, two of them 
from poultry and poultry products.

Graduate Student Brings Experience as a Practicing Vet 
to Her Efforts to Reduce Salmonella in Poultry
By Francesca Crivello

SE is responsible for major losses to the poultry indus-
try; the annual loss from Salmonella-contaminated 
eggs is approximately $370 million. 

SE is commonly found in the intestinal tract in a variety 
of birds, including chickens and turkeys. In layer hens, 
SE not only inhabits the intestine, but the systemic 
spread of the pathogen causes contamination of the 
egg shell and yolk as well. However, not all chickens are 
infected and not all eggs laid by SE-infected chickens 
carry the pathogen in their yolk or on their shell. When 
SE is inside the egg, it is undetectable to the consumer. 
Standard industry processing can disinfect the shell to 
reduce SE transmission, but this method will not affect 
in-ovo or yolk transmission of the bacteria.

Reducing the SE in the intestines can trigger certain 
physiological responses that diminish the likelihood 
of bacterial contamination. A decrease of SE in the 
intestinal tract can lower the amount of bacteria in their 
fecal matter, which could reduce contamination of the 

Indu 
UPADHYAYA

Graduate Student 
Department of Animal Science
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eggshell. Furthermore, decreasing SE can abate the 
systematic spread of the bacteria, including its coloni-
zation of the reproductive tract, which is where in-ovo 
and yolk transmission would take place. Therefore, 
Upadhyaya is choosing to focus her research efforts 
on reducing SE in layer chickens, in order to reduce 
contamination of yolk and eggshell. 

Upadhyaya’s lab works with a variety of natural plant 
compounds that are deemed safe for food consump-
tion by the FDA. “These compounds also have antibac-
terial properties,” she says. “So we are feeding these 
compounds to the chickens to observe their efficacy in 
reducing yolk contamination of SE in the eggs.” So far, 
the research results have been promising. 

“We have seen it work, both in vitro [in studies per-
formed outside the living host animal] and in vivo [in the 
living host animal]. In vitro, in order to understand the 
underlying mechanism, we subjected these plant com-
pounds to sub-inhibitory concentrations (SIC), very low 

concentrations of SE that do not kill the bacteria but 
changes their genetic mechanisms, rendering them 
less pathogenic. We observed that these bacteria had 
low attachment and invasion (critical for their survival 
and growth in host cells) when subjected to the SICs of 
natural molecules,” she says. 

Upadhyaya hopes her research will yield new strate-
gies for dealing with Salmonella contamination in the 
poultry industry. A solution to the problem would benefit 
the poultry industry and improve egg safety. Since 
her research employs natural, safe and environment 
friendly compounds, it would be useful to the organic 
industry as well.

C O L L E G E  O F  A G R I C U LT U R E ,  H E A LT H  A N D  N AT U R A L  R E S O U R C E S
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Research Features

Our focus has always been on hiring talented 

researchers to help advance the College’s 

research mission and solve real-world problems. 

The following articles provide brief summaries  

of the research activities of selected faculty  

and staff.  

 

The research enterprise of any entity is only as good as its scientists.
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Research Features

Jason  
HENDERSON

Determining ways to maintain athletic fields without  
pesticides can cause even the best turf managers to stumble—
literally.

There is a fine line between aesthetics and safety when 
talking about athletic fields, according to UConn researchers 
who are studying the best practices to comply with a four-
year-old law banning pesticide use on school grounds that 
serve students through grade eight.

“People are used to seeing lush green grass, but they 
are uncomfortable using pesticides to keep the fields in good 
shape,” says Julie Campbell, a PhD student in plant science. 
“That means other strategies have to be developed that pro-
tect the fields from the kind of overuse that can lead to uneven 
ground or rough patches that may cause falls or other injuries.”

The information currently has implications for more than 
a half million school children across Connecticut who partici-
pate in organized sports on school athletic fields and in parks. 
This year, there was even discussion among lawmakers about 
widening the pesticide ban to include students through grade 
12, although the bill did not pass.

In essence, if a lawn care product has an Environmental 
Protection Agency (EPA) registration number, it cannot be used 
on school grounds. But pesticide-free methods of manage-
ment are not well established. There is a lot of misinformation 
about how to manage turf with and without pesticides, ac-
cording to Jason Henderson, associate professor of turfgrass 
and soil sciences.

Henderson and Campbell are currently cultivating grass 
plots where they will study a number of different management 
systems, including integrated pest management strategies, 
and organic and synthetic fertilizers containing man-made 
inorganic compounds.

The Quest for Pesticide-Free Playing Fields
By Sheila Foran, published July 7, 2014, on UConn Today (http://today.uconn.edu)

The research is supported by a grant from the EPA, a funding 
program that goes back to the early 1960s, when the publication 
of Rachel Carson’s book Silent Spring caused concern among the 
general public about the potential negative impact of pesticides on 
the environment.

“A lot of people think that using organic products simplifies 
things, but that’s really not the case,” says Campbell. For example, 
applying compost when phosphorous values in the soil are already 
adequate may result in more than is needed, which makes it sus-
ceptible to runoff. And runoff can create unintended environmental 
issues in surface and ground water, she says.

Henderson notes that one of the things researchers are 
tracking is how much of a particular pesticide stays in the soil after 
application, and how much residue is left on the surface, so medical 
experts can evaluate the risk of exposure to the end user.

After evaluating the best ways to reach the goal of cultivating 
fields with the ability to withstand weeds, insects and disease pres-
sures, the UConn researchers plan to train turf professionals  
on how to employ the information in their own management of 
athletic fields.

“There are a lot of new issues that arise when conventional 
methods are no longer available,” says Campbell, “and it’s our 
responsibility to introduce alternative techniques.”

The issue of pesticide use in public areas is an emotional one 
that more and more homeowners are facing when it comes to their 
own lawn maintenance.

“People need to know enough to ask the right questions. If a 
company wants to treat broadleaf weeds in July, the homeowner 
should know that is not the right time to do it,” says Henderson. “We 
tell people not to sign up for programs where treatments are deter-
mined solely by a date on the calendar, but to make educated deci-
sions that pertain to their own lawns and their individual situations.”

Homeowners should start with a high quality turfgrass seed 
that is genetically suited to perform well in a particular environ-
ment, whether in a shady spot in the front yard or a sun-filled area 
by the backyard pool. Selecting improved varieties of turfgrass in 
each species may be more expensive, says Henderson, but they 
will have better color, quality, density, disease and insect resistance, 
and drought tolerance compared to varieties of lesser quality.

For information on sustainable home and garden care visit 
sustainableliving.uconn.edu/index.php

“There are a lot of new issues that arise when conventional methods  

are no longer available, and it’s our responsibility to introduce  

alternative techniques.” 

—Julie Campbell

Assistant  Professor 
Department of Plant Science

C O L L E G E  O F  A G R I C U LT U R E ,  H E A LT H  A N D  N AT U R A L  R E S O U R C E S
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Tracy 
RITTENHOUSE 

Assistant Professor 
Department of Natural Resources 
and the Environment

No Place Like Home
By Nancy Weiss and Tracy Rittenhouse

Every critter needs a home, from tiny wood frogs to bum-
bling black bears. Fortunately, these critters and so many 
others have Tracy Rittenhouse on their side when it comes 
to finding the best place to live for wildlife and humans. Rit-
tenhouse, assistant professor in the Department of Natural 
Resources and the Environment, focuses her research on 
how wildlife responds when habitat conditions change. 
Because wildlife lives in environments that are constantly 
changing, Rittenhouse has a steady stream of new ques-
tions to ask and study.

“My research is about wildlife habitat. Different species 
define home differently. Two species living in Connecticut’s 
forest might live in this forest for different reasons,” says 
Rittenhouse.  

Connecticut is primarily a forested landscape, the 
preferred home for many species, including humans. Rit-
tenhouse is interested in key questions about how wildlife 
interact in their habitat and what happens as Connecticut 
becomes a more exurban landscape, defined as the area 
beyond urban and suburban development, but not rural. 
Under Rittenhouse’s direction an undergraduate student in 
the honors program recently developed a stream sampling 
project in housing developments around Storrs. The study 
will determine whether or not stream salamanders become 
more numerous as trees grow back among houses.  

Rittenhouse notes that mature forest is perfect habitat 
for bears and other medium-sized mammals as well as small 
amphibians. Forests are also a preferred environment for 
humans, and thus exurban landscapes that are a mixture 
of forest and city are becoming the fastest-growing type of 
development across the country. The mixture of the city on 
one hand and the natural environment on the other is posi-
tive for humans, but it is not yet clear if wild animals benefit 
from this mixture. 

Rittenhouse wants to see from a management perspec-
tive what species are overabundant and what are in decline 
in exurban landscapes. She is interested in looking at the 
elements of what is called “home” from the perspective of a 
given species.  

The situation is shifting and Rittenhouse is determined 
to understand the myriad reasons why.    

Rittenhouse looked at Connecticut forests, 70 percent 
of which are 60 to 100 years old.  The wildlife species that 

live here are changing as the forest ages. Black bears like this 
mature forest because they eat the acorns that drop from old oak 
trees. She suggests that the state needs more timber harvests 
to sustain certain species, such as the New England cottontail 
rabbit. Cottontails live in young forest. An MS student under Rit-
tenhouse’s direction is currently radio-tracking cottontails within 
patches of young forest, places that had been clear cut and are 
now re-growing trees.  

Exurban landscapes are ideal places for species that are 
omnivores and species that are able to avoid people by becoming 
more active at night. Species that shift their behavior to fit in with 
variations in their environment survive well in exurban locations.  

“I often try to identify actions that wildlife management 
professionals or urban planners can take that will allow a species 
to live in an area. The action is often simple, often a slight change, 
but we hope that a small change may keep a species from declin-
ing or becoming overabundant.” 

Rittenhouse inserts herself into real life wildlife issues through 
collaborating with the Connecticut Department of Energy and 
Environmental Protection’s (DEEP) Wildlife Division.

“Working with DEEP is my way of making sure I am asking 
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research questions that are applicable to real world situa-
tions,” she said.  

She also participates in a working group at the John 
Wesley Powell Center for Analysis and Synthesis in Colorado. 
The Powell Center brings scientists together to analyze large 
datasets. Since 2000, USGS scientists have been collect-
ing data on amphibians at monitoring stations throughout 
the United States. These data have been combined into one 
large dataset. Preliminary analyses found a broad-scale pat-
tern: Amphibian populations are declining everywhere in the 
United States. But the reason for decline differs from place 
to place. Analyses using this large dataset will articulate 
differences among places and then provide management 
recommendations to wildlife professionals.  

Studying the effects of change on amphibians is 
especially useful because there are many of them and they 
move around easily. Rittenhouse and her team are measur-
ing how much space they need, how much forest they 
require and how much temperature and moisture variations 
and changes in the structure of the forest floor affect their 
reproduction, growth and survival.

Rittenhouse thinks that amphibians are a good focal 
group for understanding how climate change will affect wild-
life populations. Climate change research is often done using 
mathematical models as opposed to experiments.  

“We are not going to warm up the entire area where a 
bird or mammal lives to see how they will respond to future 
climates, but I can hold amphibians in habitats that are 
warmed,” says Rittenhouse. Amphibians live in large patches 

of forest just like many species of birds and mammals, but 
amphibians need less space on a day-to-day basis.

Rittenhouse built a facility to look more closely at the 
effects of climate change and other habitat conditions on 
the lives of amphibians. The facility includes 50 mesocosms, 
each comprising a tank filled with 1,000 liters of water. Each 
tank holds 50 to 100 tadpoles and can be heated to match 
future climate conditions. The mesocosms are perfect for 
research, because they reproduce the natural environment 
under controlled conditions. The tadpoles grow and undergo 
metamorphosis, then frogs are caught and measured to 
chart their rates of growth and development.  

Catching and measuring frogs at this facility is also how 
Rittenhouse engages undergraduates in research, often giv-
ing them their first taste of hands-on learning in the field. For 
many students, it is a life-changing experience as they learn 
the skills they will need for careers in wildlife management.  

Home may be where the heart is or where one hangs 
one’s hat, but for the wild critters of Connecticut, home may 
be a precarious place as they adapt to change. 

As Connecticut residents revel in the open spaces of 
exurban lifestyles, Tracy Rittenhouse and her students  
keep watchful, caring eyes on the effects of human behavior 
on wild animals that have no voice. As she gathers data 
from the mesocosm facility and engages in fieldwork,  
Rittenhouse unearths the scientific information necessary  
to preserve the habitat of multiple species that also call  
Connecticut home.  

C O L L E G E  O F  A G R I C U LT U R E ,  H E A LT H  A N D  N AT U R A L  R E S O U R C E S
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Health Promotion Researcher Evaluates Community-
Based Behavioral Interventions for High Risk Drug Users
By Kim Markesich

According to the Connecticut Department of Public Health, 
as of January 2014, there were 10,474 people in Connecticut 
diagnosed as living with HIV disease, 33 percent of them intra-
venous drug users. 

Since 2002, Michael Copenhaver, associate professor in the 
Department of Allied Health Sciences and principal investiga-
tor at the Center for Health, Intervention, and Prevention (CHIP), 
has been involved in health promotion research that evaluates 
evidence-based behavioral treatment interventions for high-risk 
drug users. 

Currently, he is engaged in a five-year study funded through 
the NIH National Institute on Drug Use (NIDA). The project is de-
signed to evaluate an adapted version of the CDC Holistic Health 
Recovery Program for HIV+ drug users. The adapted version 
was developed by Copenhaver as a cost-effective, community-
friendly model that can be integrated into real-world settings, 
such as drug treatment programs. 

During his postdoctoral studies, Copenhaver was part of a 
team at Yale University that tested the original intervention pro-
gram, which Copenhaver calls the “gold standard.” He developed 
the adapted intervention program, entitled Holistic Health for 
HIV, because the original was so comprehensive, it was found 
to be overly complicated and too costly for the average clinic to 
properly utilize. 

Where the first program required participants to complete 
twelve, two-hour sessions over six months, the adapted version 
requires four weekly group sessions, lasting 50 minutes each. 
In addition, the long program covers many psychological issues 
unrelated to HIV and drug use. The short version focuses specifi-
cally on steps to reduce risky behaviors and encourage HIV 
medication adherence. 

The program is being tested at the APT Foundation of New 
Haven, a private substance abuse treatment clinic. Participants 
are HIV-infected opioid-dependent drug users receiving metha-
done treatment. Brian Sibilio, research assistant at CHIP, is the 
project director. Professional counselors facilitate the program. 

Participants are interviewed before and after completing the 
program and at three, six and nine months into the program. The 
goal is to prevent HIV transmission and improve the quality of 
life through behavioral intervention that teaches healthy habits. 
Using the IMB (information, motivation, behavioral skills) model of 
change, participants are encouraged to move from where they 
are in their life, to where they want to be with their health or their 
family relationships or simply to improve their life.
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Counselors motivate participants to reduce their risky behavior 
through various learning modes including PowerPoint presentations, 
video clips and discussions. They are taught specific skills such as 
safer needle use and negotiating condom use with partners, as well 
as ways to improve adherence to their medication protocol. 

Copenhaver says, “In most instances, strict adherence to HIV 
medications reduces the HIV viral load to very low levels. There is 
good evidence that this reduces the likeliness of transmission. To 
reduce the risk of rapidly transmitting the virus into the community, 
it’s vital to reach this population.”  

A third of the way through the project, the team has recruited 
approximately 75 of their goal of 250 participants, and those in the 
program are very motivated. Follow-up assessment retention rates 
are at 87 to 91 percent, which is considered excellent.  

“In most instances, strict adherence to HIV medications reduces 

the HIV viral load to very low levels. There is good evidence that this 

reduces the likeliness of transmission. To reduce the risk of rapidly 

transmitting the virus into the community, it’s vital to reach this 

population.”  

—Michael Copenhaver
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“Changing behavior is a slow and difficult process,” says 
Copenhaver. “But we are seeing change, even if it is incremental. 
There is hope for wide-scale improvement in HIV transmission. 
Small individual changes can save many lives. That’s what 
motivates me.”

In another project funded through a NIH Career Develop-
ment Award, Copenhaver is mentoring graduate and postdoctoral 
students, nationally and internationally, who are involved in 
HIV-prevention research, assisting them with research and grant 
writing. “It’s a nice way to get the next generation up and running 
with community-based research wherever there is the greatest 
need,” he says. “I’m working with them so that they can land 
their own grants.” 

Copenhaver was also involved in a recently completed 
five-year multi-state project funded by the NIH, evaluating HIV 
prevention in prison settings across the nation, both adult and 
juvenile. The Connecticut portion of the study was a collabora-
tive effort between the courts; corrections; juvenile justice; state 
agencies for substance abuse treatment; UConn Department of 

Allied Health Sciences, School of Social Work and School of 
Medicine; and Yale University. The project combined multiple 
evidence-based practices to ensure better treatment and out-
comes among drug-involved prisoners, including post-release 
treatment.  

“We were looking at changes that need to be made 
organizationally to make sure it filters to inmates and those 
same individuals following incarceration,” Copenhaver says. 
“We need to determine what needs to be in place when they 
transition from prison to the community. This could lead to 
important policy changes within the criminal justice and health 
care system.”

Copenhaver has incorporated his research expertise 
into his leadership role as chair of the Allied Health Sciences 
committee developing a new PhD program in health promo-
tion science. “This is an exciting time for our department and 
a critical opportunity for us to do even more to promote health 
and well-being,” he says.

C O L L E G E  O F  A G R I C U LT U R E ,  H E A LT H  A N D  N AT U R A L  R E S O U R C E S
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Hearing the word outbreak makes many people anxious. In 
2006, E. coli O157:H7 in spinach. In 2009, Salmonella in peanut 
butter. And, in 2011, Listeria in cantaloupe. Diane Hirsch, UConn 
Extension educator for food safety, easily lists previous food-
borne pathogen outbreaks. But fear does not paralyze her.

Instead, she works in classrooms and on farms to make 
sure that locally produced food that ends up on tables in New 
England is as safe as possible. Her mission: “Safe food handling 
from farm to table.” Her audience includes growers who put 
produce in boxes on their farms, commercial artisanal cheese 
makers and home cooks who preserve food in their kitchens.

With the help of over $82,000 in USDA grants, Hirsch 
trains farmers to follow Good Agricultural Practices (GAP) and 
processors to develop food safety plans. She works to see 
farm products that are, according to USDA, “produced, packed, 
handled, and stored in the safest manner possible to minimize 
risks of microbial food safety hazards.” 

Because of past outbreaks, grocery store chains that buy 
food from farmers are putting more pressure on them to follow 
food safety guidelines and submit to voluntary audits. Hirsch 
estimates that 12 to 14 Connecticut farmers are currently GAP 
audited. She wants her training programs and farm visits to 
increase that number by “helping people do what they need to 
do” in reducing the possibility of contamination and preparing 
for audits.

Hirsch urges farmers to “think of themselves as food 
processors” and to realize that “small and local doesn’t mean 
safe.” Sometimes, these are difficult concepts for people to 
grasp. However, Hirsch and her collaborators hope to overcome 
the reticence to change.

With a $10,571 grant from USDA/NIFA/AFRI, Hirsch and Uni-
versity of Vermont researchers are studying economic factors 
that keep those who operate New England’s small and medium-
sized farms from adopting food safety practices. Hirsch has 
already observed that many small operations cannot afford to 
build new packing houses. In these situations, she suggests 
inexpensive modifications to existing facilities and equipment in 
order to keep the processed food safe for consumption.

Another component of Hirsch’s work is to emphasize the 
ethical and financial realities for farmers. They cannot afford to 
be lax with sanitation. One outbreak could sicken many people 
and, if traced back to a particular farm, it could ruin a busi-
ness’s reputation. To define and address the need for improved 

sanitation practices in packing houses, Hirsch obtained 
$26,259 in funding from the Connecticut Department of 
Agriculture’s Specialty Crop Block Grant Program

As part of this project, Hirsch and her UConn colleagues 
visited eight consenting Connecticut farms to check for 
biological hazards like Salmonella and Listeria. Although the 
researchers did not find the dreaded E. coli O157:H7 when 
they tested areas like food contact surfaces and floors, they 
did discover harmful organisms.

“Initial results have been received indicating that there 
are concerns regarding sanitation in all of the packing hous-
es tested,” Hirsch said. She hopes that these discoveries will 
motivate farmers to learn more about GAP and to implement 
measures that prevent outbreaks.

In addition to working with farm operators and packing 
house owners, Hirsch teaches a course to people who are 
making food in on-farm kitchens for sale at their farm stands 
or markets. Food entrepreneurs who want to make acidi-
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Educator Promotes Safe Food  
Handling From Farm to Table
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fied (or pickled) foods on-farm need to be aware of the food 
safety risks and safe food handling practices when process-
ing these foods in a home kitchen.

As part of a $45,271 grant from USDA Extension Risk 
Management Education Program (Northeast Region) grant, 
Hirsch and a University of Rhode Island food scientist, Lori 
Pivarnik, present the course. They help the students evalu-
ate the benefits and liabilities of value-added processing. For 
example, adding an acidic liquid, like vinegar, when process-
ing certain foods is an important way to limit the growth of 
microorganisms and prevent outbreaks, but it must be done 
properly to keep the food safe.

Hirsch thinks there is still much food safety work to be 
done. She said, “Unfortunately, foodborne illness is not going 
away and whether we grow food, process it in a food plant, 
sell it at a grocery store or restaurant or prepare it at home 
for our family, we all have a responsibility to learn about 

how food can make us sick and more importantly, how to 
prevent foodborne illness.” Yet, Hirsch has fearless hope 
when she says “Every day is a new adventure in this 
business—and it keeps my work interesting!”

In addition to her work with farmers and processors, 
Hirsch educates home cooks, consumers and food ser-
vice personnel through a website, courses or workshops. 
To learn more about food safety from farm to table, visit 
UConn’s Safe Food in Connecticut website at http://cag.
uconn.edu/nutsci/nutsci/foodsafety/, which is maintained 
by Hirsch.

“Unfortunately, foodborne illness is not going away and whether we grow food, process it in a food plant, sell it at a grocery store or restau-

rant or prepare it at home for our family, we all have a responsibility to learn about how food can make us sick and more importantly, how 

to prevent foodborne illness.”

—Diane Hirsch
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Funding For a Song
By Nancy P. Weiss

How much is the sound of bird song worth? Can we place 
a monetary value on the heart stopping-sight of a bobolink 
in flight? Should neighbors invest in the possibility that their 
dollars might preserve a species so fragile that it might fail to 
reproduce at all?

These are just a few of the questions Stephen Swallow, 
professor in the Department of Agricultural and Resource 
Economics, has been testing as part of the Bobolink Project, a 
joint effort by faculty and students at the University of Rhode 
Island (URI) and UConn.

Swallow, who grew up in Missouri and proudly displays a 
photo of President Harry Truman on his office wall, wanted to 
apply market practices to environmental problems. He is inter-
ested in how to link supporting the public good; in this case, 
the preservation of habitat conducive to supporting nesting 
bobolinks, to what people will invest in the process. Swallow is 
“creating, inventing and testing rules of exchange that reduce 
the advantage a person has from being a ‘free rider in the 
environment’.”  By paying—Swallow calls it the “willingness to 
sacrifice” —a donor can demonstrate their values for environ-
mental benefits.

The Bobolink Project was developed because of a variety 
of factors that link the examination of economic principles to 
environmental action. The colorful migratory birds, which typi-
cally fly 5,000 miles from Argentina to North America, were 
chosen because they are attractive to birdwatchers and have 
a distinctive call that permits easy identification. Bobolinks 
were common grassland birds throughout New England until 
the twentieth century, when they began to decline. As hay-
fields turned to housing developments and mowing practices 
changed, the ground-nesting bobolinks faced near total an-
nihilation. 

As director of the Bobolink Project, Swallow and his col-
leagues worked with farmers in Rhode Island and Vermont to 
try to protect nesting grounds through a unique partnership 
of farmers and private citizens. Bobolinks hatch and raise 
their young when hay is at its highest nutrient value for farm 
animals. They naturally have a high mortality rate but if the 
fields are mowed while the birds are nesting, the devastation 
is nearly 100 percent.  

Swallow developed a plan whereby farmers would be 
paid to harvest their fields at a later date after the bobolinks 
had fledged. A monetary value was placed on the difference 
between the value of the hay cut at optimum time and when 
harvested somewhat later in the summer.  Farmers could 
then afford to support wildlife on their land.

Swallow created a system to connect area residents 
who care about wildlife and bobolinks in particular, to a fund 
that would compensate farmers through private gifts. But, 
based on the rules of exchange, the gifts are only retained 
when farmers are able to take action in return.   

Through a Conservation Innovation Grant funded by 
USDA’s Natural Resource Conservation Service he received 
while at URI, Swallow began the Bobolink Project. The first 
effort was built on one farm field and with one group of 
homeowners in Jamestown, Rhode Island.  
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“This field will depend on you,” Swallow told nearby 
residents, who donated several hundred dollars to the 
project in 2007. The habitat was valuable for the intangible 
benefits received by preserving wildlife. Bobolinks nested 
and were protected.  

Swallow brought the project that had begun at URI to 
the University of Connecticut and continued collaboration 
with the University of Vermont (UVM), UVM Cooperative Ex-
tension and the University of Washington. At UConn, fund-
ing for the project has come from the USDA NIFA (National 
Institute of Food and Agriculture) and AFRI (Agriculture and 
Food Research Initiative.  

Swallow worked to balance fields and dollars. His 
experimental market raised pledges of over $31,000 during 
the summer of 2013 to protect bird habitat on 200 acres 
of hayfields (20 fields, each comprising 10 acres). In 2014, 
he raised $32,848 in pledges and the market was able to 
protect 340 acres of hayfield, an increase of 140 acres over 
the pilot year of 2013. Eight farms in Vermont’s Addison and 
Chittenden counties received $1,600 in 2013 and five farms 
received $961.60 in 2014 for each 10-acre parcel.

Swallow explains the approach:  “Although we raised 
roughly the same amount of money in both years, we were 
able to increase the acreage dramatically by increasing the 

competition among farmers. We did that by asking farmers 
to enter into a bid process that applied the same principles 
as they face for their regular farm products, determining 
a common price that every provider got paid; in 2014 the 
process led us to more acres that could be provided by their 
farmers at lower cost, so donors’ money could cover more 
acres.”

In 2013, 210 people pledged to contribute; in 2014 the 
number of contributors increased to 234. Contributions 
from respondents ranged from $5 to $2,500, with an aver-
age contribution of $145 per consumer for 2013. In 2014, the 
contributions ranged from $10 to $5,000, with an average 
contribution of $157.50 per consumer.  

Through the Bobolink Project, Professor Stephen 
Swallow has created a bridge between farmers and their 
neighbors to preserve two valuable resources, ground nest-
ing birds and locally harvested hay. Swallow’s model grew 
from one field in Rhode Island to 340 acres in 2014.  Using 
economic principles of exchange, Swallow is giving citizens 
the chance to join with their neighbors to save important 
elements of their communities: local farmers and beautiful, 
melodic bobolinks.  

C O L L E G E  O F  A G R I C U LT U R E ,  H E A LT H  A N D  N AT U R A L  R E S O U R C E S
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The CDC reports that in 2012, more than one-third of US 
children and adolescents were overweight or obese.

Amy Mobley, registered dietitian and assistant profes-
sor in the Department of Nutritional Sciences, is involved in 
several projects aimed at preventing childhood obesity and 
encouraging healthy eating habits. Mobley primarily works 
with low-income families, who experience higher rates of 
food insecurity and chronic disease than the population as 
a whole.

In a multi-state program funded by the USDA, Mobley 
helped create All 4 Kids, an obesity-prevention program 
designed for preschool age children from under-served, at-
risk populations. The University of Nevada led the team that 
included UConn, Oklahoma State University and Rutgers.

Mobley’s team served as a key partner in developing 
the nine-week program. The Connecticut program was held 
at a Head Start preschool in Manchester that serves over 
100 families. A nutrition educator was trained to present 24 
lessons focusing on three key areas—eat smart, be active 
and accept others regardless of their size. They met three 
times a week for 30 minutes.

Children were taught fun dances to encourage physi-
cal fitness. Videos of the All 4 Kids dances are posted on 
Youtube.

Parents were invited to participate in fun family events 
with food tasting, recipe preparation and physical activities. 
Teachers and parents received informational packets to 
reinforce each lesson.

Children were taught to eat plenty of Go (“green light”) 
foods, such as fruits and vegetables, to promote healthy 
bodies. On the other hand, Whoa (“red light”) foods such as 
cookies and candy were okay for an occasional treat.

Children participating in the program showed signifi-
cant improvement in their understanding of healthy foods 
and displayed changes in their food preferences to include 
healthy selections. Says Mobley, “These results are promis-
ing because they indicate that children as young as three 
years old can grasp the concept of healthy versus un-
healthy food.”

In another study, Mobley focused on the relationship 
between a father’s food and exercise choices and his chil-
dren’s habits. “There is a direct link between a father’s body 
weight, diet quality and physical fitness level and that of the 
children,” Mobley says. “There is a particularly strong cor-
relation between a father’s activity and his daughter’s.”

In the first phase of the Dad and Me project, funded 

Nutrition Education Program Encourages Healthy Eating 
Habits and Exercise for Kids and Dads
By Kim Markesich

by the UConn Center for Health, Intervention and Prevention, 
graduate students Rachel Vollmer and Jaime Smith inter-
viewed 150 fathers, assessing body weight, diet, physical 
activity and feeding styles.

An additional phase of research included focus groups 
followed by a pilot program. During the six-week pilot, five 
fathers and their children from low-income families met for 
two hours a week to create a meal or snack, learn tips about 
nutrition and participate in physical activities. Fathers were 
given tips for meal and snack preparation at home, as well as 
exercise guidelines that fit various living situations.

“I was in awe as I watched these fathers interact with 
their children,” Mobley says. “The program went over very well, 
and we are excited to extend it. Our goal is to instill healthy 
habits. It’s rewarding to think that we can make an impact on 
someone’s health that can have life long implications.”
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Mobley is currently involved in a collaborative project 
with the UConn Department of Communication to evaluate the 
impact of consumer dietary guidelines on low-income families.

Mobley was interested in the effectiveness of these mes-
sages. In a grant through the former UConn Diet and Health 
Initiative, 100 families were given one message card to try for a 
week. After that time, they were interviewed to see if they were 
able to make the specific change to their diet.

The project team includes Linda Drake, program director 
for the UConn Expanded Food and Nutrition Education Pro-
gram; Leslie Snyder, professor in the Department of Communi-
cation; and nutritional sciences graduate student Molika Chea. 
By this fall, Mobley plans to submit recommendations to the 
USDA for future consumer messages.

“We hope to shed some light on the effectiveness of com-
municating science-based information to the public.” Mobley 
says. The next USDA guidelines will be released in 2015.

“These results are promising because they indicate that children as young as three 

years old can grasp the concept of healthy versus unhealthy food.”

—Amy Mobley
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Food Scientist Studies Why Some Beef  
Cuts Discolor Faster Than Others
By Kim Markesich

Food scientist Richard Mancini, associate professor in the 
Department of Animal Science, is conducting research on the 
chemistry of meat as it applies to color. “Consumer purchasing 
decisions for beef are largely based on color,” Mancini says. 
“Color is determined by the predominant form of myoglobin on 
the steak surface.”

Mancini’s current research, funded through a three-year, 
$150,000 grant from USDA, compares the chemistry of two 
cuts of beef: tenderloin, or filet mignon, and New York strip. The 
tenderloin discolors very rapidly, whereas the New York strip is 
quite color stable and has a longer shelf life. 

Mancini is examining the biochemical processes that 
result in differences in color. He explains that meat is muscle 
fiber, and one would assume that once the animal is butchered, 
all biochemical processes cease. But in fact, cell activity does 
continue within the tissue, albeit at a slower rate.

Myoglobin is the protein responsible for the red color in 
meat. Mitochondria activity also affects meat color by compet-
ing with myoglobin for available oxygen, which then leads to 
oxidation of the myoglobin (which becomes metmyoglobin) and 
browning.

The study is examining oxygen consumption within the 
two different muscles (tenderloin versus New York strip) and 
the effect on myoglobin. Results so far indicate that mitochon-
drial activity differs between the two muscles. The tenderloin 
showed a decrease in oxygen consumption rate and metmyo-
globin-reducing activity, accelerating browning. 

“The data that we generate can be used to develop 
processing technologies that better improve shelf life of meat,” 
Mancini says

Discolored meat is frequently unacceptable to consumers, 
even when the meat is still safe to eat. Meat must be repack-
aged, reduced in price or discarded. According to Cameron 
Faustman, associate dean of the College and a food scientist, 
improving the shelf life of beef even by one day could gener-
ate more than $700 million annually in added value to the meat 
industry. This could also lead to more competitive pricing for 
consumers. In addition, reducing waste is always ecofriendly.

Continued research in the field of food chemistry will im-
prove food safety as well. For instance, some ground beef was 
found to turn brown at temperatures as low as 140 degrees, 
which is unsafe for consumption, as certain pathogens such 
as E. coli are not destroyed at temperatures below 160 degrees. 
Food scientists discovered the phenomenon of premature 
meat browning, which then led to safer cooking guidelines for 
consumers. 

While Mancini enjoys research, he also notes that teach-
ing is an important part of his work. “I enjoy interacting with 
students. It’s the most exciting part of my day.”

“My teaching philosophy developed, in part, from work-
ing with Cameron Faustman,” Mancini points out. “It focuses 
on the idea that a good teacher is able to make any topic 
exciting and interesting, regardless of the student’s major or 
focus, and that the student will then be able to apply what 
they learn.”

“Dr. Mancini has a classic storytelling style of teaching 
with a unique ability to present complex concepts in a simple 
manner, helping students to understand the big picture,” says 
former student Ranjith Ramanathan, PhD, assistant profes-
sor in the Department of Animal Science at Oklahoma State 
University.
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“I enjoy interacting with students. It’s the most exciting part of my day.”

—Richard Mancini
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Ramanathan continues, “I served as a teaching assis-
tant for his junior level animal food product course. Students 
always mentioned that they could retain the contents for a 
longer time, as he would relate it to real life.”

When Mancini arrived at UConn in 2005, he discovered 
that the Department of Animal Science did not offer an applied 
statistics course. He created a graduate course, Experimental 
Design in Animal Science. “It’s designed to show students how 
to set up a research project that is statistically valid, accurate 
and robust in nature,” Mancini says. 

In order to engage in valid research, students must un-
derstand research protocol and basic terms used in statistics. 
They must recognize the type of project design they are 
using, generate enough data to be valuable and then properly 
analyze the data. The course is popular with students in the 
College of Agriculture, Health and Natural Resources and with 
students in departments outside the College.

“The experimental design course gives students the tools 
to recognize and develop statistically sound experiments, 
which is a key skill for any student who wishes to continue 
in research,” says Kaylin Belskie, master’s degree student in 
the Department of Animal Science. Belskie also received her 
bachelor of science in animal science from the CAHNR.

“Dr. Mancini creates a fun learning environment where 
students can be successful and gain knowledge in a par-
ticular area,” Belskie says.

“I try to design my courses so that any student is able 
to learn the material,” Mancini says. “I like to see my stu-
dents do well because it means I’m doing a good job.”

Mancini spends a good deal of time working with un-
dergraduate students in his lab. Students that do well in his 
classes are able to become a teaching assistant, or TA, the 
following year. As a TA, a student will help set up labs and 
assist during class. Assistants are also given the opportu-
nity to shadow graduate students.

“Students feel honored to be chosen as a TA, and it 
provides teaching experience for both undergraduate and 
graduate students,” Mancini says. 

Mancini also enjoys working with high school students 
during on-campus FFA contests. He has helped prepare and 
officiated at several programs, providing students with a 
glimpse into the world of meat and food science. 

“Consumer purchasing decisions for beef are largely based on color. Color is determined by the 

predominant form of myoglobin on the steak surface.”

—Richard Mancini
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As a college student in Brazil, Paulo Verardi, associate 
professor in the Department of Pathobiology and Veterinary 
Science, participated in a polio vaccination campaign, which 
sparked his interest in virology. He says, “I was going into 
the field and vaccinating children. I witnessed how vaccines 
provide such a great benefit to so many people.”

With an undergraduate degree in biological sciences and 
a PhD in comparative pathology, Verardi began working on 
vaccine development as part of his postdoctoral work at the 
University of California, Davis. When he joined the College in 
2008, he continued with his research in the development of 
safer vaccines as a member of the Center of Excellence for 
Vaccine Research (CEVR). 

Verardi develops vaccines for both animal and human 
diseases. He says, “The connection between animals and 
humans is an important one. We do not live in an isolated world. 
More than 60 percent of human diseases originate from ani-
mals, including the Ebola virus.”

“Whenever there is an outbreak, more attention is placed 
on the infectious disease field,” Verardi states. “But vaccine 
advancement requires years of research and clinical trials.” 

“My primary focus is the development of safer, but effec-
tive, live viral vectors for vaccines and cancer therapies that 
incorporate built-in SMART molecular safety mechanisms,” he 
says. “The most effective viral vaccines tend to be live replicat-
ing viruses,” Verardi points out. These live replicating viruses 
are the vectors, or carriers, of the antigens that elicit the pro-
tective immune responses on the recipients of the vaccine. 

SMART stands for Safety Mechanism Assisted by the Re-
pressor of Tetracycline. Tetracycline is a common antibiotic that 
is used in developing these vaccines. Its role is to either repress 
or induce gene expression and viral replication. 

 After a vaccine is administered, the viral replication 
process begins, stimulating the immune system to produce 
responses such as antibodies against the antigens expressed 
by the virus. In most cases, vaccines are safe and highly effec-
tive. But some individuals are susceptible to side effects. 

Smallpox is considered to be eradicated, but there is still a 
need for a safe vaccine should there ever be a re-emergence 
and for the routine vaccination of military personnel serving 
abroad. While the standard smallpox vaccine is quite effective, 
it can cause severe reactions in some, and over the past few 
decades, the population has acquired a higher risk of adverse 
reactions to the current vaccine.

 

Researchers are typically prohibited from working  
with the actual smallpox virus, so to develop a safer  
smallpox vaccine, Verardi works with vaccinia virus (VACV), 
the current smallpox vaccine. While viruses are not usually 
affected by antibiotics, he has developed VACV as a viral 
vector whose replication is either induced or repressed in the 
presence of antibiotics. 

For instance, when the vaccine is developed to make the 
viral vector susceptible to an antibiotic, should a person de-
velop side effects, tetracyclines could be administered, which 
would effectively stop viral replication and wipe out the virus. 

The opposite would apply if the vaccine were made an-
tibiotic inducible. The vaccine virus would then only replicate 
if the person were first given antibiotics. Withdrawal of the an-
tibiotic would stop any viral replication. This type of vaccine 
would be used when small, targeted groups of individuals 
needed inoculation, as in the case of military personnel.

Virologist Develops Safe, Effective “SMART” Vaccines
By Kim Markesich

“Whenever there is an outbreak, more attention is placed on the  

infectious disease field. But vaccine advancement requires years of 

research and clinical trials.” 

-Paulo Verardi
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SMART vaccines are safer for those administering  
the vaccine treatment to humans or animals. In addition, in  
situations where contact with a person recently vaccinated 
might expose others to the virus, the exposed individuals 
could be treated with antibiotics to prevent them from becom-
ing infected.

Verardi is also using SMART techniques to develop  
safer immunotherapies with fewer complications for patients. 
Verardi points out that VACV works well for gene therapy 
applications: It is easy to work within a laboratory setting,  
it is also thermally stable and elicits strong immune  
responses. Immunotherapies include therapeutic vectors 
that stimulate immune responses to cancers, and oncolytic 
treatment, where a genetically modified virus is used to 
destroy cancer cells. 

Verardi’s SMART vaccine development has been  
funded by NIH, US Department of Defense and the UConn 
Research Foundation.

In a new project funded by USDA, Verardi is researching 
a single-vector vaccine to protect cattle against four bovine 
respiratory diseases, including parainfluenza-3 virus, bovine 
respiratory syncytial virus, bovine herpesvirus 1 and bovine 
viral diarrhea virus. 

The application of one inoculation to treat multiple 
cattle diseases would be safer and cost effective for farm-
ers and producers. Should initial research prove successful, 
the project will be expanded to include animal trials of this 
4-in-1 vaccine.

“These animal studies give us insight into human 
diseases as well,” Verardi says. “That is why we learn and 
collaborate with other researchers. Everything is interre-
lated. We even share immune components with Drosophila, 
the common fruit fly.”

“These animal studies give us insight into human diseases as well. That is why we learn and collaborate with other researchers.  

Everything is interrelated. We even share immune components with Drosophila, the common fruit fly.”

—Paulo Verardi
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