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New Vice President for Research! /endy Baldwin works i
with associate vice presidents joe ) and Del Collins.

From the Beltwa
to the Bluegrass

on 2N

he University of Kentucky's new vice president for research feels like she’s come home.

“Yes, even though it's been 30 years since I left UK as a freshly minted Ph.D., I do feel like
lam ‘cominghome, ” says Wendy Baldwin, who took over UK’s more than $200-million-a-year
research enterprise the first of this year. After receiving a B.A. insociology in 1967 from Stetson
University in Deland, Florida, she worked in New York City as a social worker. But then a
simple phone call changed her life.

“A good friend of mine working on a Ph.D. in sociology called me from Lexington. ‘You
ought to come here, she said. ‘They have a great sociology program.’ So | decided to come
to UK sight unseen. I squeezed all my possessions—and my two cats—into my Austin Healey
3000, and headed for the Bluegrass,” says Baldwin, who had never been to Kentucky.

A Pennsylvania native, she earned two advanced sociology degrees from UK: a master’s in
1970 and a Ph.D. in 1973.

Baldwin, whose affable and engaging nature strikes you immediately, brings to UK 30
years of experience at the National Institutes of Health (NIH) in Bethesda, Maryland, one
of the nation’s largest federal funding agencies, where for the past nine years she served
as deputy director for extramural research. She says extramural research is the largest part
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of NIH, accounting for over 80 percent
of the $27 billion annual budget. Each
year the agency supplies funding to
more than 50,000 investigators affili-
ated with 1,700 universities, small busi-
nesses, academic medical centers, and
other research facilities worldwide
through a process of competitive peer
review.

Baldwin says there were two primary
reasons she wanted to come to UK. ‘I
think the university is poised to grow
academically, and the administration is
totally committed to strengthening UK.
There is such energy here to build the
research program, and it seemed like my
background was a good fit with UK's
goals.”

Baldwin was also impressed with
Kentucky's commitment to higher edu-
cationthatresulted in the Research Chal-
lenge Trust Fund (RCTF), more
commonly known as Bucks for Brains,
which was established in 1997. (For
more information on RCTF, go to
www.rgs.uky.edu/ca/rctf.) “For some
time now, I've been holding up Ken-
tucky as an example of how the state/
university working relationship can be
mutually beneficial,” she says.

But Baldwin realizes she has arrived at
UK ata challengingtime. “Most statesare
facing hard choices in their budgets—
Kentucky is not alone,” she says. “De-
spite this, we need to repeat our message
over and over: when the state supports
the mission of a research university—a
crucial partnership—there are not only
significant economic returns and intel-
lectual returns, but also advances in
the quality of life for our citizens.”

Building various types of partnerships
has been Baldwin’s stock-in-trade at
NIH. “I went there on a two-year ap-
pointment and, well, those two years

turned into 30.” She says she particu-
larly enjoyed working on extramural
funding with universities like UK. “NIH
can't fund research unless there are
universities out there that can do the
work. Most of my careerhasbeenspent
working with the academic commu-
nity to help them develop theirresearch
programs and also make successful
applications to NIH.”

In her work at NIH, Baldwin has seen
firsthand how extremely competitive
research funding is, and she believes
research universities can’t rest on their
laurels when it comes to funding suc-
cesses. She says one way research uni-
versities can stay competitive is to
continually look at how they are sup-
porting their researchers, especially
new faculty. “It's hard to get started in
research, and it's important that young
talent be nurtured. That has implica-
tions forhow postdocs are treated, how
an office like mine is able to demystify
the process of seeking external fund-
ing,and how seed money is made avail-
able,” says Baldwin.

Another challenge, she says, is the
need to link up researchers who have
common interests. “Universities and
the federal funders are all struggling
with how to identify those areas that
truly need an interdisciplinary ap-
proach and then how to ensure that
people can work together effectively.
That goes to the heart of how an institu-
tion is organized: Does the system re-
ward faculty who work together across

department or college lines?”

Baldwin, whose enthusiasm and en-
ergy are contagious, is looking forward
to these challenges at UK while focus-
ing on her primary goal of helping to
build research programs. “One of the
things I'm proudest of at NIH was help-
ing to create a bioengineering consor-
tium. The problem had been that
bioengineering was spread all across
the 24 NIH institutes and centers. We
were able to bring all of that together
and launch a new program that has put
about $150 million into this area for the
NIH,” Baldwin explains.

Breakthroughs in bioengineering re-
search, she says, can directly affect our
health and well-being. In the biomedi-
cal arena, for example, the genome
project has taken giant steps in map-
ping the genome; now the challenge is
to understand how those genes func-
tion and the role of proteins. These
advances will eventually help us better
understand diseases and enable us to
successfully target therapies.

Baldwin has also worked on a broad
array of policy issues such as human
subjects protections, reduction of regu-
latory burdens and conflicts of inter-
est. “These are all issues that are critical
for universities to address and that call
for a strong partnership with the fed-
eral government,” she says.

“Right now, I'm doing a lot of listen-
ing,” Baldwin says. “I'm interested in
what our faculty think about current
research programs and about launch-
ing new programs. [ also want to work
with faculty and staff to further
strengthen our outreach efforts. As
Kentucky's flagship university, we have
a bottom-line responsibility to do what
we can to improve the lives of
Kentuckians.”




linical trials have suffered their share of tribula-
tions lately.

The April 22, 2002, issue of Time included a lengthy article
titled “At Your Own Risk” that chronicled the slipshod study
headed up by Dr. Michael McGee at the St. John Medical
Center in Tulsa, Oklahoma. His experimental vaccine for
malignant melanoma, a particularly nasty type of cancer, was
making over a third of the trial’s participants sick, a fact that
McGee kept to himself before the trial was shut down.

Far more serious was the outcome of a clinical trial in
Maryland. Ellen Roche, 24, a technician at the Johns Hopkins
Asthma and Allergy Center, was one of three healthy volun-
teers who agreed to participate in a Hopkins clinical asthma
trial to evaluate the effects of a chemical irritant. Two days
after inhaling the chemical, Roche developed a cough, fever
and muscle pain. These ailments soon led to respiratory
distress, and within a month she was dead.

AL

A Human Safety Net
for New Drugs and Treatments

These incidents—and others that have been spotlighted in
the press—have led some people to overgeneralize the dan-
gers of clinical trials.

“Although there are some risks associated with most clinical
trials, the truth is that clinical trials are usually very safe—the
vast majority of subjects are not harmed,”
Selwitz, director of the Office of Research Integrity (ORI) at the
University of Kentucky. The ORI supports six federally man-
dated review committees: three Medical and a Nonmedical
Institutional Review Board (IRB), the Institutional Animal
Care and Use Committee, and the Radioactive Drug Research
Committee.

“Clinical trials are a vital and necessary part of America’s

says Ada Sue

medical research system. They have proven to be the best
mechanism for testing potential drugs and separating the
ones that work from the ones that are ineffective or potentially
harmful,” says Selwitz, who is past president of the Applied




Research Ethics National Association and currently a mem-
ber of the NIH Regulatory Burden Working Group. “Almost all
medical and bioethical experts agree that it's important to
have clinical trials and that it's equally essential to put into
place protective safeguards for patients.”

Assuring that these safeguards are in place is at the heart of
IRBs. At UK, the IRB—a group of doctors, other health-care
providers, and community members—reviews all research
studies to protect the rights of research volunteers and ensure
that the study doesn’t cause unnecessary risk to participants.
Selwitz says that even before it was required by federal regu-
lations in 1981, UK established an institutional review board
because the university “has always been committed to con-
ducting ethically appropriate research.”

Across campus in his VA Hospital office, John Thompson,
who has been a professor of medicine at UK since 1980, helps
researchers with the nuts and bolts of clinical trials. Thomp-
son now heads up the University of Kentucky Clinical Re-
search Organization (UKCRO), which does everything from
helping to train researchers on how to conduct clinical trials
to providing the critical link between faculty and industry.
[For more information on UKCRO, go to www.mc.uky.edu/
ukcro.]

“The bottom line is, there is a web of protection that governs
clinical research,” says Wendy Baldwin, UK’s new vice presi-
dent for research. “The IRB is a vital part of this web, but we
shouldn'tlose sight of the importance of educating all our staff
who are conducting clinical studies. Trained staff are really
the front line in protecting people who participate in clinical
trials. Other safeguards include data safety monitoring boards
that are specifically constituted to assess ongoing risks and
benefits of a trial and federal agencies such as NIH and the
FDA, which provide additional oversight,” says Baldwin, who
brings 30 years’ experience at NIH to her position at UK [see
article on page 2].

There are currently 531 clinical trials under way at UK,
according to Larry Iten, associate director of the ORL Over
1.400 researchers are involved in these trials, and many work
on more than one. Formore information on how to participate
and the research expertise available at UK, go to
www.mc.uky.edu/research/clinicaltrials.htm. Meanwhile,
read about six of these research trials in the pages that follow.

ung cancer

The headlines blared WE'RE /’"/
NUMBER 1! The news being
trumpeted wasn’t in the
sports section. This wasn'’t
about Kentucky basket-
ball. It was about the lat- |
est lung-cancer rates in \1
the United States, and the % *
bad—but not surprising—

news was that Kentucky’s
1999 lung cancer numbers led the nation among men and
women.

“Kentucky stands out not only as the number one state, but
it's been that way for a long time,” says Timothy Mullett, a lung
surgeon and director of the University of Kentucky’s
Multidisciplinary Lung Cancer Program. This year it's esti-
mated that 3,100 Kentuckians will die of lung cancer. “There’s
about 50 percent more lung cancer in Kentucky than the
national average,” says Alfred Cohen, director of UK's Markey
Cancer Center. “That’s catastrophic.”

The disease kills 75 to 80 percent of those it infects. Accord-
ingtothe American Cancer Society, this year more people will
die from lung cancer than from breast, prostate and colorectal
cancers combined.

Two UK researchers are working to reverse these stats with




John Yannelli (foreground) and Edward Hirschowitz have created a novel vaccine to reduce the

risk of lung cancer recurrence. Kentucky’s 1999 lung cancer rates were the highest in the nation

among men and women.

anovel vaccine they created to reduce the risk of lung cancer
recurrence. John Yannelli, an associate professor of medi-
cine, and Edward Hirschowitz, an assistant professor of medi-
cine, are heading up a two-year clinical trial that will involve
up to 30 patients diagnosed with non-small lung cancer who
have already undergone surgery, radiation or chemotherapy.
Non-small lung cancer is moderately fast-growing and best
treated by surgical resection, and according to Hirschowitz,
accounts for 75 percent of all diagnosed lung cancers. The
trial is being funded by the Kentucky Lung Cancer Tobacco
Settlement Fund and the Cancer Treatment Research Founda-
tion, a national philanthropic agency based in Chicago.

“Although the vaccine will not prevent lung cancer in those
who have never had it, we're hoping that it can prevent the
disease from returning and help maintain remission periods
after treatment,” Hirschowitz says, as reported in the Lexing-
ton Herald-Leaderlast June, adding that even after lung cancer
surgery that is deemed “successful,” patients have a 15to 50
percent chance of recurrence. “Because additional medical
therapies are not generally recommended until recurrences
are seen, we are using the window between medical and
surgical therapy and recurrence to enhance the body’s im-
mune response to residual cancer.”

Hirschowitzand Yannelli, with the aid of what Yannelli calls
a “very talented and indispensable” support staff, make this
vaccine in an eight-step process. First, through a procedure
called leukapheresis, the patient’s dendritic cells—the most
potent immune-inducing cells in the body—are taken. Tech-
nicians duplicate them in the lab and mix them with cancer

proteins derived from lung cancer
cells. Once the dendritic cells ingest
the lung cancer proteins, they are
retrained to direct the immune sys-
tem to target and Kill cancer cells.

“This process takes seven days,”
Yannelli explains. “We've grown the
number of cells up to very large
numbers: at seven days we harvesta

hundred million dendritic cells.” The
researchers put the cells, which are
now in full combat gear, in an inject-
able saline solution, the vaccine

“The beauty of this vaccine,” Yannelli says, “is that it stimu-
lates cells to attack only tumor cells. It does not attack normal
tissue as past treatments have. These cells that we create are
very, very smart.”

Each patient receives two three-milliliter injections of the
dendritic cells, one month apart. The researchers think that
when the cells are delivered to the patient, they will travel to
the lymph nodes and stimulate the immune system to seek
and destroy cancer cells. “We don’t know everything about
the immune system, but we're taking advantage of whatwe do
understand, letting the biology take care of business in react-
ing to an infection or other foreign proteins,” Hirschowitzsays.

There have been no major side effects from the injection so
far in the trial, Yannelli says, only local reactions such as a
small welt similar to what any of us might see after an allergy
shot.

“We're doing something during a time when nothing else is
offered,” Hirschowitz says. “You can either sit on the couch
waiting for your cancer to grow, or you can try something.”

“Lung cancer is particularly aggressive,” adds Yannelli. “We

expect a recurrence—if there is one—to happen within three

years. If someone doesn’t have a recurrence in five years,
they're cured. My fondest hope is to see my patients back in

the clinic in five years and say
you at the UK game.””

For information on how to participate in this clinical trial, call
the Pulmonary Research Office at 859/257-9575

as they leave the room—See
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acular Degeneration ¢

“The eye is an extremely unforgiving
organ,” says Jayakrishna Ambati, an
associate professor of ophthalmology
atUK. “And because of this, ourwork is
all the more challenging.”

The eye places a premium on optical
clarity, he explains, and new blood
vessels that grow in the eye interfere
with clarity and are the main culpritsin
driving the disease called macular de-
generation.

Why do new blood vessels grow?
“The truth is, we aren’t sure,” says
Ambati. “Itcould be because asthe eye
grows (it'sabout 50 percentlargerwhen
we're adults), various deposits form in
the back of the eye and promote a mild
degree of inflammation, which may
trigger the formation of new blood ves-
sels.” As new blood vessels develop,
they bleed and leak fluid because
they’re so fragile, and injure the retina.

“Unfortunately, all this is happening
in the tiny, one-millimeter region in the
center of your eye. If it happened any-
where else, it wouldn’t be much of a
problem.”

Ambati, working with UK ophthal-
mologist Andrew Pearson, is trying to
find answers to basic biological ques-
tions about diseases of the eye, specifi-
cally—in two ongoing clinical
trials—the origin and progression of
age-related macular degeneration
(AMD).

“AMD is the leading cause of blind-
ness not only among the elderly in this
and other developed nations, but be-

cause oftheinver-
sion of the popula-
tion pyramid in this
country, it’s the leading
cause of blindnessamong

adults, period,” Ambati i L

explains. “It's now a real-

ity for the baby boomers.”

Inthe United Statesin 2000

there were 35 million senior citizens
(12.4 percent of the population was
over the age of 65), according to David
Wekstein, associate director of UK’s
Sanders-Brown Center on Aging. This
number is expected to grow to around
40 million by 2010 and to 70 million by
2030.

“We are clearly becoming a more
geriatric population,”says Ambati, “and
therefore diseases associated with ag-
ing are of tremendous public health
importance.”

Currently, the only approved treat-
ment for AMD is something called pho-
todynamic therapy (PDT), which
involves injection of the dye visudine.
This drug accumulates preferentially
throughout the body, but not solely, in
areas of new blood vessels. “We use a
laser beam to activate that drug, which
then closes off blood vesselsand causes
themtostop leaking,” Ambati explains.
But this treatment, he adds, “leaves a
lot to be desired.”

For one thing, only about 20 percent
of people with macular degeneration
are eligible for this treatment—those
who fall into the category of “classic

Onceapproved, aclinical trial goes
throughfour phases:

Phase I: Researchers give the drug to
a small number of people to see what
dose is safe.

Phase II: Researchers give a larger
number of participants the appropriate
dose over a longer period of time to see
if the drugis working and whether it has
any long-term side effects.

Phase llI: Researchers give the drug
to a much larger group of people over
several months or years to see whether
the drug remains useful or has any side
effects that only show up after a longer
period of time.

Phase 1V: Researchers continue to
study the drug even after it has been
approved in what are called “post-mar-
keting” trials. They can then watch for
any side effects or problems that may
show up after several years of treat-
ment.




leakage.” “Most patients have the other type, occult leakage, doctors will target the eye by implanting a device called
which doesn’t respond well at all to photodynamic therapy.” Envision TD, developed in part by Pearson at the UK Chandler
Ambatiis quick to add that PDT doesn 't restore vision: all Medical Center. The device is a tiny polymer shell contain-
it does is decrease the rate of vision loss. “Also, it’s not ing about two milligrams of the drug.
a permanent effect—95 percent of these vessels re- The trial, which is scheduled to run until March 2006,
open within two to three months, so treatment has to y is fully enrolled and is well under way, with 50 trial
be repeated over and over again.” participants placed at random into three groups: one
In one of their current clinical trials—a Phase II trial gets a placebo, one gets an implant, and the third gets
focused on patients with occult age-related macular the implant and photodynamic therapy. (Ambati
degeneration—Ambati and Pearson are testing did the implant procedure for those who
the effectiveness of an implant containing the fell into groups two and three. While
steroid fluocinolone acetonide. Steroids have
long been known to be potent anti-inflam-
matory agents, and the idea in this study is to
deliver high doses to the eye and no place
else, since steroids given systemically are
known to have severe side effects. The

the patients were awake and under
local anesthetic, he inserted the de-
vice during a 15-minute procedure,
suturing the polymer shell in place.)

Though he’s clearly excited by the
basic science of trying to better un-
derstand the causes of macular de-
generation, Ambati prefers to talk
about how such work can help
people.

“Around 25 percent of people over
65 have some form of macular degen-
eration—that’sahuge number,” he says.

“Next to life itself, vision is the most
precious thing we have. When people get
older and enter their retirement years, they
have more time to read and to watch televi-
sion, and obviously they want to continue to

be able to see the faces of their grandchildren.
Macular degeneration robs them of all these things.
There’s a lot of human suffering behind the simple
statement ‘the leading cause of blindness.’”
For information on how to participate in a related
clinical trial, call Michele Reg in the Department of Oph-
thalmology at 859/.323-5868.

Ambati is trying to find answers to basic biological questions
about diseases of the eye, specifically—in two ongoing clinical
trials—the origin and progression of age-related macular

degeneration, the leading cause of blindness in adults.




labetes

“We have an epidemic of diabetes in
this country, and unless there’s a lot
more attention paid to this disease, the
problem is just going to get worse.”

This pronouncement comes from
Dennis Karounos, an associate profes-
sor in the Division of Endocrinology
and Molecular Medicine at UK and the
VA Medical Center, who says that the
risk is increasing for people with both
of the traditional forms of diabetes—
type 1 and type 2. Type 1 diabetes,
previously called insulin-dependent
diabetes mellitus orjuvenile-onset dia-
betes, may account for 5 to 10 percent
ofall diagnosed cases of diabetes. Type
2 diabetes, previously called non-insu-
lin-dependent diabetes mellitus or
adult-onset diabetes, is estimated to
account for about 90 to 95 percent of
all diagnosed cases.

Karounos explains “previously.”

“It used to be we’'d hardly ever see a
child with type 2 diabetes; now 30
percent of children who have diabetes
have type 2, an alarmingly high num-
ber.”

In 2001, 16.7 million Americans
were diagnosed with diabetes, ac-
cording to a study by the Centers for
Disease Control and Prevention pub-
lished in the Journal of the American
Medical Association last December. In
Kentucky in 2001, 6.6 percent of
people had been diagnosed with dia-
betes, a steady percentage climb
since 1994.

One reason for this increase,
Karounos says, is simple demograph-
ics. “Baby boomers are headed right

Dennis Karounos is testing a vaccine to treat latent autoimmune diabetes, a common
but unfamiliar type of adult-onset diabetes. In 2001, 6.6 percent of Kentuckians were
diagnosed with diabetes, a steady percentage climb since 1994

for their 60s and 70s, when people become more prone to developing diabetes
because, when we're older, the pancreas produces less insulin,” he says.

Karounos came from Baylor University 12 years ago and is director of the diabetes
program at UK. He is currently focusing his work on what might be called a hybrid
type of diabetes—type 1'/2, which is also called latent autoimmune diabetes in
adults (LADA).

“This is a common but unfamiliar type of adult-onset diabetes,” he explains.
“LADA is a disease like type 1 diabetes in which the body’s immune system attacks
and destroys insulin-producing cells in the pancreas, decreasing the body’s ability
to produce insulin.”

In testing a vaccine to treat LADA, Karounos is working with James Anderson, a
professor in the UK endocrinology and molecular medicine division who has been
researching diabetes for nearly 30 years. In this Phase Il clinical trial, they are
teaming up with researchers at Washington University in St. Louis, and the universi-
ties of Colorado, Alabama, and Washington in Seattle.

“In order to tackle the problem of type 1'/2 diabetes clinically, we started looking
around at different therapies that are out there,” Karounos says. “Lo and behold,
there was a group in Israel using an experimental drug that clearly improved insulin
secretion in people who'd just developed type 1 diabetes.”

For this UK trial, Karounos initially screened, through a blood sample, potential
patients recently diagnosed with type 2 diabetes. He looked for antibodies that
indicate the autoimmune form of the disease, and if these antibodies were present,
and if the volunteers meet a couple of other criteria, they were invited to join the trial.

The study is “double blind,” which means neither the participant nor the
physician knows whether the experimental drug is being administered. The 20




participants will get eight injections
over two years. Half will get the vac-
cine; half will get an inactive shot.

As reported in the Lexington Herald-
Leader last November, Angela Blythe,
a UK pediatric nurse, was one of the
first two people enrolled in the UK
study. Her blood test found she has
the autoimmune form of the disease.

“I hope I never have to get to the
point of needing insulin injections,”
she says. “The trial is a chance to test
something that could get rid of this so
that I never have to worry about it.”
About 80 percent of people who have
Blythe's type of diabetes eventually
need daily insulinshots, Karounossays.

The vaccine has exciting potential,
he says. If found to halt the progression
of diabetes by protecting the insulin-
producing cells of the pancreas, the
vaccine could be injected every three
to six months—“something like a tar-
geted allergy shot for pancreatic cells,”
Karounos says.

Ifsuccessful, the vaccine could elimi-
nate or decrease the need for insulin
injections forup to 25 percent of people
with adult-onset diabetes—up to 3.2
million Americans.

“We're hoping to prevent people
from becoming dependent upon insu-
lin therapy,” Karounos says. “Diabetes
typically affects a person’s quality of
life. Right now, there’s no cure for dia-
betes, but with new drugs we will be
better able to control it.”

For information on how to participate
in this clinical trial, call UK’s Metabolic
Research Group at 859/257-4058.
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rotecting Human Subjects in Research

“There are a lot of players who share responsibility for the protection of human
subjects in research,” says Ada Sue Selwitz, who has shaped UK'’s research
oversight activities since 1979.

It all begins with the researcher who is required by federal law to bring his or
her project before the appropriate institutional review board (UK has three IRBs
for medical research and one for non-medical projects). The IRB, a committee
of health-care professionals and community members, reviews the protocol to
look at the ethics of the research before deciding whetheror notatrial can begin.
After the research protocol is approved, there are several points at whichthe IRB
continues to review the project: periodic review for continuing projects, review
when there is any modification to the protocol, and reviews when any unantici-
pated problems or adverse effects are reported.

Selwitz points to the peer review system for federally funded research as
another protection for clinical trial volunteers. “Even before a project is funded,
other scientists may be raising ethical concerns about a proposal,” says Selwitz.

During the life of a clinical-trial project, the researcher is required to provide
periodic reports to the sponsor. The sponsor, in turn, is required to report any
problems to the FDA.

In a large clinical trial, another safeguard is the Data Safety Monitoring Board,
comprised of scientists who monitor a trial’s progress and who have the
authority to stop a trial if they have concerns about data as it comes in. If a trial
does not have a monitoring board, a researcher is required to set up a data safety
monitoring plan.

The Office of Human Research Protections, a federal IRB regulatory agency in
the Department of Health and Human Services, has the responsibility to ensure
that an institution conducting clinical trials is in compliance with federal
regulations and policies for the protection of human subjects in research.

The University of Kentucky will expand its mandatory human subjects protec-
tion training program this fall to include all key personnel on projects involving
human subjects. Over 900 UK researchers have already completed this required
education program.




ormone Replacement Therapy

To be or not to be on hormone re-
placement therapy (HRT)—the use of
prescription drugs to “replace” the
hormones estrogen and progesterone
that the ovaries quit making at the time
of menopause—is a major question
many postmenopausal women are try-
ing to answer.

It's a difficult question because of
some findings from the NIH's Women'’s
Health Initiative (WHI) that were re-
leased last July. The NIH halted its trial
of combination hormone replacement
therapy (estrogen and progestin)—cit-
ing long-term risk factors such as in-
creased risks for heart attack, stroke
and breast cancer. And for millions of
women the news, asaptly putina 7Time
article, “struck like a hot flash.”

The report concluded that for some
women, the risks HRT outweigh the
benefits (less osteoporosis and lower
colon-cancer rates). And the HRT
choice isn’t made any easier by the
fact that, right now, it’s the only medi-
cal therapy available to provide relief
from acute symptoms of menopause,
such as hot flashes and night sweats.

To make matters worse, shoddy re-
porting has fueled public confusion.
For example, a wire-service story that
made the rounds last January cited the
Food and Drug Administration as say-
ing, “women should not take estrogen
or combinations of estrogen and
progesterone.” The previous day’s FDA
news release, however, said no such
thing. The release focused instead on
new FDA guidance for manufacturers

of estrogen and estrogen with proges-
tin products regarding the language
that should be used on the product
label.

“Before the WHI results were an-
nounced, it was thought that HRT use
would cut heart attack risks in half,”
says Ken Muse, associate professor of
obstetrics and gynecology in the UK
College of Medicine. “A major finding
in the study was that with HRT, even
though there’san improvementin cho-
lesterol results, the risk of heart attack
and stroke increases.”

Muse says that because of these find-
ings and the subsequent new and im-
portant questions about the benefits
and risks of HRT, this is a particularly
exciting time to be doing research in
this area. “It's a tremendous clinical
question right now—both in the
woman’s mind and doctor’s mind:
How doyou treat menopausal women?
What's the best way to balance the
benefits and risks?”

In September of 2000, Muse and a
group of behavioral investigators at
UK including Thomas Kelly, professor
of behavioral science, initiated a clini-
cal trial to evaluate the effects of
raloxifene on behavior, memory and
mood, a focus that has gotten scant
attention, and was not part of the NIH
study. Raloxifene is the first of the “de-
signer estrogen” medicines, which
have some of the effects of estrogen,
but few, if any, of the drawbacks.

The trial is being conducted as part
of the $8.3 million Center for Biomedi-




Thomas Kelly (left) and Ken Muse are
evaluating the effects of raloxifene,

the first of the “designer estrogen”
medicines, on behavior, memory and
mood. The clinical trial is being
conducted as part of the $8.3 million
Center for Biomedical Research Excel-
lence in Women’s Health, funded by
NIH. This is the single largest grant ever
awarded in the area of women’s health

at UK

cal Research Excellence (COBRE) in
Women's Health, funded by the NIH.
This is the single largest grant ever
awarded in the area of women’s health
at UK.

“The COBREstudy is particularly cru-
cial because most patients and most
physicians are convinced that quality-
oflife benefits that result from taking
HRT, such assuppression of hot flashes
and improved sleep, are important,”
Muse says. “There hasn’'t been much
work done, though, on how HRT af-
fects such things as mood, memory
and clear-headedness, so we need to
find out if there are benefits here as
well.”

In thisstudy postmenopausal women
who are not taking any form of HRT are
evaluated for memory, object orienta-

tion and mood through a battery of
tests, including brief computerized
tasks and questionnaires as well as the
evaluation of urine and blood samples.
The women are then given estrogen
raloxifene (which targets only specific
parts of the body), or a placebo

Hormone effects will be detern
by comparing behavioral
before therapy began with those taken
after one and six months of daily treat-
ment. Kelly says the original plan was
to do a one-year trial, but because of
the recent NIH data on risks from long-
term use, he and Muse cut the length of
the study in half.

“Everybody agrees we need more
research on HRT,” says Vivian Pinn,
head of the NIH’s Office of Research on
Women'’s Health, who was quoted in

ned

measures

,

s

Newsweek. “It's taking time, but more
answers are coming.”

“Many central Kentucky women are
taking an active role in helping solve
these problems by participating in this
research,” Muse says. “We're happy to
have this opportunity at UK to be leaders
in advancing the science of women'’s
health medicine.”

For information on how to participate in
this study, call 859/277-3799.




Patricia Burkhart in the College of Nursing holds an electronic peak-flow
monitor, which records data about a child’s breathing rates. She is head-
ing up a clinical trial to evaluate different ways of teac hing kids with per-

sistent asthma to self-manage their condition at home

sthma

It takes many researchers some time—years maybe—to
find their niche. In Pat Burkhart’s case, her research focus
found her.

“Twenty-four years ago my son, Kevin, was diagnosed
with asthma when he was two years old,” says Burkhart,
an assistant professor in UK's College of Nursing. She
began to read everything she could about childhood
asthma. This intensive study led her to a Ph.D. in nursing
with a research focus on child asthma and to recently
being certified as an asthma educator by the American
Lung Association.

According to the Centers for Disease Control and Pre-
vention, asthma is the most prevalent chronic condition
among children in the United States, affecting over eight
million children, including 70,000 in Kentucky. And here’s
an even scarier statistic: while death rates for many dis-
eases are falling, the mortality rates for children age 19
and younger with asthma increased by 78 percent be-
tween 1980 and 1993.

Burkhart says that while there’s wide agreement on the
genetic predisposition for asthma, it's tough to defini-
tively pin down other causes.

“Some epidemiologists say that children are experienc-
ing heavy-duty allergens because our houses are so air-
tight. Then there’s the older theory about keeping your
kids from close contact with other kids, such as in day-
care centers, because they’ll pick up more colds and
develop airway inflammation that can lead to asthma.”

The problem is, she says, these theories have tended to
change over the years. “Here’s another theory: since
we've used antibiotics extensively, maybe childrens’ im-
mune systems aren’t strong enough to combat bacteria
and viruses.” She adds that having pets in the household
also used to be taboo, but now some clinicians think kids
who are exposed to animals early tend not to be allergic
to them later in life because, through such contact, chil-
dren build up the necessary antibodies.

Despite the confusion about what causes asthma,
Burkhart says that blame for increased rates in morbidity
and mortality among children with the disease may be a
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lack of early intervention, lack of knowl-
edge regarding self-management, and
non-adherenceto prescribed treatment
regimes. In a clinical trial funded by
the National Institute of Nursing Re-
search at NIH, Burkhart is working to
help resolve these issues.

Her two-year trial will involve 86 chil-
drenages 7to 11 with persistentasthma.
Asprincipal investigator, she will evalu-
ate different ways of teaching kids to
manage their asthma at home using a
device that electronically gathers data.

What Burkhart hopes to achieve
through an educational and behavioral
intervention is to increase children’s
adherencetodaily peak expiratory flow
rate (PEFR) monitoring. Peak-flow
monitoring is integral to asthma self-
management for patients with persis-
tent asthma in order to assess the
existence and severity of airflow ob-
struction. However, there are no pub-
lished studies on how to promote
children’sadherenceto daily self-moni-
toring.

“Peak-flow meters are simple,
handheld monitors,” Burkhart explains,
“that can detect airway obstruction,
often before any appearance of clini-
cal signs.” If a child blows into it and
the number falls during the day, this
indicates that the airways are starting

to constrict, even before coughing,
wheezing or shortness of breath occur.
The child can then intervene early to
preventamajorasthmatic episode. Dur-
ing the trial, each child will use an
electronic peak-flow meterthatrecords
the date, time and peak-flow value. It
alsoincludesaself-report symptomand
medication diary.

Burkhart was the first nurse re-
searcherto use a microprocessor-based
peak-flow measurement instrument.
“This is the centerpiece for this clinical
trial and a huge advance over the less
accurateself-report asthma diaries that
have been traditionally used. Now,
objective data can be downloadedtoa
computerand gathered electronically,”
she says.

In this study the intervention group
will receive intense asthma education.
The control group will get the usual
care, she says. “Typically, the health-
care provider will simply say, ‘Here's
your peak-flow meter. We'd like you to
blow into it every day. Record your
numbers in a diary and send it in to
us,”” Burkhart says, adding that ad-
herence issues regarding regular
peak-flow monitoring are generally
not addressed.

The intervention group (children
and their parents) will have five one-
on-one sessions with a pediatric nurse,
while the control group will have three
one-on-one sessions during a 16-week
period. Both groups will be asked to
perform daily peak-flow monitoring at
home and to record their peak-flow
values, asthma symptoms, and medi-
cations in an asthma diary.

“The first thing we do with the inter-
vention group is to teach kids what

their peak-flow numbers mean,”
Burkhart says. “We have them blow
into the meter in the morning and in
the evening for two to three weeks so
we can determine their ‘personal
best'—their highest number—to get a
baseline. Then we determine their
‘zones, which are color-coded, based
on their personal best value.” She
teaches children to think of their zones
in terms of a traffic light.

An action plan is put in place so that
the child and parent know exactly what
to do for each zone. “Green means
your asthma is under control. Yellow
means take action. It indicates the
child may need to add a bronchodila-
tor medication and to increase the
amount of inhaled corticosteroids in
order to control the symptoms. If the
peak-flowvaluesdropintothered zone,
we teach the children that they should
head to the nearest emergency depart-
ment.”

Burkhart's own son, she says, has
diligently used the meter and worked
hard all his life to manage his asthma
well and prevent asthma attacks. “He’s
26 now and living in New York City,”
shesays. “He’sdoing great—herecently
ran in the marathon there and crossed
the finish line with his family cheering
him on.”

For information on how your child
can participate in the Children with
Asthma Study, call 859/323-6874.




hyroid Cancer

In his effort to better treat thyroid can-
cers, UK researcher Kenneth Ain is
enlisting the aid of a drug with a univer-
sally despised reputation: thalidomide.

Thalidomide wasintroduced in 1957
in West Germany and was soon com-
monly prescribed to pregnant women
as a sedative. When the drug was
taken during the first trimester, how-
ever, it prevented normal growth of
the fetus, resulting in horrific birth de-
fectssuch as missing orshortened limbs
in thousands of children around the
world. These children, born in the late
'50s and early '60s, became known as
“thalidomide babies.”

Ain, a professor of medicine in the
Division of Endocrinology & Molecu-
lar Medicine at UK, believes that al-
though thalidomide has been used
inappropriately, that doesn’t make it a
“bad” drug. He points out that thalido-
mide has been FDA-approved to treat
leprosy, for example, and Ain thinks
the drug can help people with particu-
larly hard-to-treat thyroid cancers.

“There has been some compelling
anecdotal evidence that thalidomide
given to a patient with anaplastic thy-
roid cancer, the most aggressive type
of thyroid cancer known to man, re-
tarded the growth of tumors for up to
sixmonths,” says Ain, who came to UK
in 1991 after spending four years at the
National Institutes of Health. “So we
wanted to do this current trial to test
that out.” Anaplastic thyroid cancer is
rare—only 300 cases in this country
each year—but it's deadly: from the
time of diagnosis, even with therapy,
patients typically live only four to five

months.

The thyroid gland is
situated in the front
partofthe neck below
the skin and muscle lay-
ers. This gland is shaped like a butter-
fly, with the two wings being
represented by the left and right thy-
roid lobes that wrap around the tra-
chea. The function of the thyroid is to
regulate the body’s metabolism. Thy-
roid cancer affects the gland respon-
sible for producing hormones that
control heart rate, body temperature
and energy. It is diagnosed in nearly
15,000 women and around 4,500 men
in the United States each year.

Over the past eight years, the inci-
dence of thyroid cancer is on the in-
crease for reasons, Ain says, that are
unclear. He adds that fighting thyroid
cancerisan especially tough challenge
because no chemotherapy has been
found to be effective.

Thyroid cells naturally pump in io-
dine to make the thyroid hormone,
and thyroid cancer cells often retain
this ability. This fact prompted investi-
gators more than a half century ago to
treat thyroid cancer, after the removal
of thyroid gland, with radioactive io-
dine. “Time has demonstrated the ef-
fectiveness of this approach in most
patients,” says Ain. “Unfortunately, a
subset of patients has rapidly progres-
sive disease that does not respond to
this treatment. For these patients, there
haven’t been any effective therapies.”

But for such patients, desperation
may soon be replaced by hope.

In a recent Phase Il trial using thali-

domide to treat two types of thyroid
cancers unresponsive to radioiodine,
Ain and his team worked with patients
who had rapidly progressive thyroid
cancer. The participants were given up
to 800 milligrams of thalidomide daily
and were evaluated by CT scans every
two months for a year; treatment was
continued after each assessment if
there was evidence that the cancer
had stopped growing or had regressed.
Ifthe patient’stumor continued to grow
as rapidly as before treatment, the pa-
tient was taken off this drug.

Of the 17 patients who have been
evaluated, 13 experienced either a pla-
teau or a decline in tumor size, and
beneficial responses to thalidomide
persisted for an average of seven
months in half of these patients. In
addition, patients who had experi-
enced either a plateau or decline in
their tumor size but eventually noted
progression of theirtumorslived longer
than patients who had no beneficial
response from the thalidomide—ap-
proximately four and a half months
longer.

“These results suggest that thalido-
mide is a potent inhibitor of tumor
progression in some aggressive,
metastic thyroid cancers,” Ain says.
“And patients with these advanced can-
cers badly need effective treatments
because there are currently none avail-
able.” Ain presented these findings at




Kevin Williams (left), a clinical research associate, and Kenneth Ain, a professor of medicine

in the Division of Endocrinology & Molecular Medicine, discuss the latest results of a clinical

trial using thalidomide to help people with partic ularly hard-to-treat thyroid cancers. Ain is

heading up this study.

the Chemotherapy Foundation meet-
ing in New York last December.

Funding for this trial came from the
National Cancer Institute and the
Celgene Corporation, a New Jersey-
based pharmaceutical company. Fur-
ther support came from UK’s General
Clinical Research Center, where much
of this work took place. The center,
located in the UK hospital, includes an
outpatient clinic and a specimen-pro-
cessing lab.

Ain emphasizes thatthe thalidomide
trial is only one of several approaches
under investigation at UK focused on
understanding and treating thyroid can-
cer. This work is part of the well-estab-
lished thyroid cancer program he
began when he arrived at UK. The
University of Kentucky Thyroid Nod-
ule and Oncology Clinical Service is
one of only a few such programs in
the United States.

Ain reaches down to the floor and
wrestles up a black book that is nearly
two-feetthick. “These are my patients,”
he says, leafing through. “Right now I
have hundreds of patients, and I follow
every one of them.” He adds that he

has one of the largest thyroid cancer
practices in the world for a single doc-
tor.

How can he work onseveral research
projects, do the academic work re-
quired of him as a professor, and fol-
low all these patients all at the same
time?

“It's an all-consuming job, I admit it.
[ work every day from 7:30 a.m. until
anywhere from 11 at nightto one in the
morning. On weekends I catch up on
my sleep—maybe six hours a night.”
And if Ain continues to spend long
hours in the office, his wife-to-be, he
says, will understand.

“Sara [Rosenthal] is a thyroid can-
cer survivor herself and a medical
writer—she’s written 35 books.” When
she wrote a book on thyroid cancer,
she asked Ain to edit it for accuracy.
“In the process | met her and fell in
love.” Rosenthal, whose expertise is in
bioethics, will join the UK faculty this
summer.

Forinformation on how to participate
in UK clinical thyroid cancer trials, have
your physician call 859/323-3778.

What'sthe connection between
bat saliva and stroke survival? In
the Fall 2003 Odyssey, we'll tell
you the story of a UK researcher
who's testing what may become
the mostnovel clot-buster ever—
a new drug made from geneti-
cally engineered bat saliva.
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re-term and low-weight babies
enter a different world from normal
newborns. “Preemies” begin their lives
in a world populated with incubators
to keep them warm, ventilators to help
them breathe. Often, the infants are
subjected to phototherapy, a special
light that bathes their body to metabo-
lize a reddish-yellow pigment that can
cause jaundice.

The vessels of preemies are so fragile
that brain-bleeding is possible, and in-
fection is a constant risk. These are
only some of the dangers. And working
to avert them has a price tag: when a
premature baby is admitted to a neo-
natal intensive care unit, it costs an
average of $30,000 more than if the
baby were healthy.

Nationally, an average of 12 percent
of births are pre-term, and 8 percent of
infants born have a low birth weight. In
Kentucky, more than 4,000 infants are
premature each year. Prematurity—
which has increased by 27 percent in
the United States since 1981—is the
leading cause of death in this country
within the first month of life.

Why some women cannot carry to
full-term is not always clear.




Trying to Connect Cause and Effect

Doctors will tell you that the cause of
low-weight births may be biological,
chemical, genetic, ora combination of
factors. At the University of Kentucky,
researcher Jeffrey Ebersole, associate
dean for research in the College of
Dentistry, believes there may be an-
other cause: periodontal disease.

In previous studies, researchers
found that expectant mothers with
periodontal disease may have a three-
to seven-times greater risk of giving
birth to premature and low-weight ba-
bies, and these findings made Ebersole
want to investigate this possible link.

While important, findings from these
studiesare only “associational,” he says,
and do not prove cause and effect.
“There are little data distinguishing
whether the two problems are linked
by causation or due to the same under-
lying risk factors,” says Ebersole, who

‘_,

also serves as director of UK’s Center
for Oral Health Research. Now, backed
by a five-year, $3.3 million grant from
the National Institutes of Health, he is
working to find a link between peri-
odontal disease and low-weight babies.
“Our goal is simple: we want to help
make it possible for mothers to give
birth to healthy, normal babies.”

In trying to establish this cause/ef-
fectconnection, Ebersole first needs to
understand the cause of periodontal
disease, an inflammatory condition of
the gumsand bone supporting the teeth
that can ultimately lead to an erosion
of the gums and the loss of teeth. So
he’s starting with bacteria that live in
the mouth.

As far as bacteria are concerned, the
mouth, home for more than 400 types
of bacteria, is the perfect host. Some of
these bacterial guests are good guys
that live in the mouth symbiotically

and play a part in defending the body
against infection by harmful bacteria.
Other bacteria could kill us and—if
they found their way via the blood-
stream superhighway to other parts of
the body, such as the brain, liver and
heart—they would.

Under certain circumstances, the
harmful bacteria may cause periodon-
tal disease. But precisely which factors
trigger bacteria to cause this disease is
still a scientific mystery, Ebersole says.

“For decades, there appeared to be
an easy answer: If you didn’t brush
your teeth, you'd get periodontal dis-
ease. But we now know that this an-
swer is generally wrong,” he says.

“There’s no doubt that if you brush
your teeth and floss, you will improve
the health of your gums. But there is
clearly a portion of the population that
has very poor oral hygiene and yet
doesnot get periodontal disease. There
is also evidence that some people can
take very good care of their teeth—
brushing and flossing—and still get this
disease. So it’s not just a matter of the
amount of bacteria in the mouth.”

In trying to solve the mystery of peri-
odontal disease, scientists become
detectives. First, they identify potential
suspects—individual bacteria—and
examine them to determine their pos-
sible relationship with the disease. In
this work researchers aren't starting
from scratch. By now, the usual sus-
pectsin periodontal disease have been
implicated in an array of medical prob-
lems.

Secondly, scientists are looking at
known accomplices such as inflam-
mation and genetics. The researchers
hopethese investigations will help them




discover what causes periodontal dis-
ease, an important step to prove the
further cause and effect between the
disease and the incidence of pre-term
and low-birthweight infants.

A Little Help from Baboons

In collaboration with the University of
Texas Health Sciences Center at San
Antonio and The Forsyth Institute in
Boston, Ebersole is attacking the prob-
lem from another direction, too. He is
studying samples from pregnant ba-
boons.

“Baboons were chosen for several
reasons,” Ebersole says. “They develop
periodontal disease similarto humans,
they are a tough animal, the mother/
child bond is stronger than with many
other primates, and there is an avail-
able colony of about 3,500 baboons at
the National Primate Research Center
in San Antonio.”

Ebersole and his collaborator,
Lakshmyya Kesavalu, a veterinary re-
searcher at UK’s Center for Oral Health
Research, are studying the effects of
periodontal disease on pre-term birth
in the animals.

Research began in July 2002, with
samples from a group of 37 baboons.
Ebersole will be making three or four
trips to San Antonio each year during
this project to collect clinical, micro-
biological and blood samples. The
blood samples will then be brought to
UK forstudy. Ebersole expects the study
to be completed in 2007.

Mothers-to-Be Take a Research Role

Ebersole’s UK colleague John Novak,
professor and associate director of the
Center for Oral Health Research, is the
principal investigator at UK for a $7
million study, a human-subjects coun-
terpart to the work Ebersole is doing
with baboons. In this first-ever national,
multi-center study, Novak and his team
will examine pregnant women who
already have periodontal disease in a
project being funded by the National
Institute of Dental and Craniofacial
Research.

Jeffrey Ebersole (left) and John Novak in
the College of Dentistry are investigating
the link between periodontal disease in
expectant mothers and low birthweight of
their babies. In previous studies, other re-
searchers found that expectant mothers
with periodontal disease may have a
three- to seven-times greater risk of giving

birth to premature and low-weight babies.




Delta Dental Ensuring Further
Clinical Research

The Delta Dental Plan of Kentucky
Clinical Research Centerwas created
in October 2002 with a $750,000 en-
dowment from Delta Dental, an
amount matched by the Kentucky
Research Challenge Trust Fund. The
center will combine the expertise of
medical and dental researchers with
research groups around the country,
and will serve as a focal point for
interdisciplinary research.

The University of Louisville re-
ceived a similar gift, boosting Delta
Dental’s investment in oral health
research in Kentucky to $1.5 million.
At UK, the center will be the clinical
arm of the Center for Oral Health
Research, which Jeffrey Ebersole di-
rects.

“The establishment of these cen-
ters immediately gives us a greater
opportunity to develop and imple-
ment collaborative clinical and trans-
lational research with investigators
in Kentucky, across the country and
around the world,” Ebersole says.

The University of Minnesota is lead-
ing this study, with research partners at
UK, the University of Mississippi and
Columbia University. Each university
isrecruiting 200 patients into the study.
Half of the mothers will be treated for
periodontal disease during their sec-
ond trimester and the other half treated
after giving birth.

At UK, the research is being done in
collaboration with the Department of
Obstetrics and Gynecology’s High-Risk
Maternal Fetal Medicine Clinic. James
Ferguson, department chair of obstet-
rics and gynecology, is a co-investiga-
tor on the study. It is the first large,
federally funded study to be done as
part of the new Delta Dental Plan of
Kentucky Clinical Research Center lo-
cated in the College of Dentistry.

“This is primarily an intervention
study,” says Novak. “We will be treating
periodontal disease as an infection,
then seeing what effect that has on the
delivery of the child relative to the
adverse outcomes that are associated
with pre-term delivery.” He says the
primary question is, “Does the mother
deliver prematurely?” The secondary
question is, “What impact does it have
on the baby?”

The researchers began recruiting
patients in March 2003 for the study,
which will take two to three years to
complete. “What we really don’t un-
derstand is what types of oral infection
are associated with pre-term birth,” says
Novak. “Is every woman who has an
infection in hermouth, who has plaque
in her mouth, liable to deliver her baby
pre-term? Well, we know this isn't true.
Most women deliver normally. So we
are also very interested in the types of

infections that make up their dental
plaque and the types of bacteria that
are colonizing their mouth.”

Novak is targeting seven or eight bac-
teria, the same onesimplicated in many
other problems. Interestingly, one of
the oral bacterial species may be asso-
ciated with early fetal loss in horses, a
condition called Mare Reproductive
Loss Syndrome. Novak and Ebersole
are also planning collaborative studies
with the College of Agriculture’s De-
partment of Veterinary Science to look
at the potential contribution of oral
infections to fetal deaths in horses.

“Veterinarians have identified a spe-
cific organism in the horse that is very
closely related to an oral organism in
humans,” Novak says. “They don't
know how this organism gets from the
horse’s mouth to the fetus and may
create this problem, but they have al-
ready isolated the organism from the
fetal membranes.”

Novak says this organism, a member
of the bacterial family Actinobacillius,
is closely related to an organism in
humans that causes severe periodon-
tal disease inyoung people. “Itappears
that similar biologic processes may be
occurring insome pregnant mares,” he
says.

Ebersole reiterates that the overall
goal in his study and Novak’s is to
identify if there is a link between pe-
riodontal disease and pre-term, low-
birthweight infants and, if so, how
strong this link is. The next step, he
says, is to intervene in that process to
lower the risk of pre-term birth. “Even-
tually we hope to have this treated as a
public health measure so that every
expectant mother receives dental care
as part of her prenatal care,” he says.




nfection, disease and aging are

inextricably linked in the human

health chain, according to John
Novak, associate director of the
Center for Oral Health Research at
UK. He says infection and disease
can affect the aging process, and
the reverse is also true. “If you get a
lot of infections, your body is con-
stantly being stressed, and that may
have an impact on aging. Con-
versely, the aging processitself may
affectyoursusceptibility to disease,”
he says.

Backed by a $1.5 million grant
from the National Institute on Ag-
ing (NIA), and in collaboration with
researchers at the University of
Maryland and the NIA, Novak is
examining the role of infection and
oral health in the aging process. In
this work he and his colleagues are
using Rhesus monkeys located at
the NIA facility in Maryland.

“We're using the oral cavity as a
model to allow us to study infec-
tion, inflammation and disease by
looking at aging primates on a life-
time calorie-restricted diet. Calorie
restriction has been clearly demon-
strated to decrease the aging pro-
cess in rodents, and now these
studies are being extended to non-
human primates before progress-
ing to human studies,” says Novak.

The first thing he is looking for is
whether these animals have fewer
infections and less disease than
animals that don’t have such calo-
rie restrictions. Then the research-
ers are going to analyze how these

Oral Health

animals respond to infection that leads to inflammation in the mouth and conse-
quent periodontal disease. “Will those calorie-restricted animals, who are not aging
as rapidly, respond better than those aging at a normal pace, and how does aging
affect the inflammatory response and the disease process?”

Jeffrey Ebersole, director of UK’s Center for Oral Health Research, and Karen
Novak, John’s wife and an associate professor of periodontics, are collaborating on
this study.

“People continue to look for aging mechanisms and try to find a magic bullet to
prolong life,” John Novak says, “but very few people have looked at chronic
infection and inflammation as a package contributing to the aging process. We know
that as people age, they are susceptible to more infections and certainly the
infections and inflammation can put a stress on your body that may lead to
premature aging.

“We are excited because we think we will have some major findings to contribute.
With collaborative research, you broaden the impact by bringing together a wider
range of expertise, and fresh ideas and perspectives.”
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New therapy
helps adults
process

childhood
sexual abuse

Putting |
Away-




inda lost her job over a pack of gum.

Each time herboss popped a stick of Big Red into his mouth,
he became her grandfather. That simple piece of gum was a
trigger that sent her right back to age eight and the nightmare
of sexual abuse she endured at her grandfather’s command.

This is just one of the devastating stories Kate Chard can tell.
“Childhood sexual abuse affects a man’s, a woman'’s entire
life,” she says. “We focus on some core areas in my therapy of
safety, trust, power and control, self-esteem and intimacy.
Those things impact ability to work, ability to sustain healthy
relationships, and ability to parent.

“We see anger, fear, depression, post-traumatic stress disor-
der (PTSD), and a tendency to re-experience. When triggered
by an event, person or smell, these abuse survivors often
disassociate. They're at work, they've got a child at home,
they've got friends around, they’re having a hard time main-
taining their own connection with reality.”

Chard, an associate professor in UK’s educational and
counseling psychology department since 1996, designed a
highly successful therapy program—11 years in the making—
that flies in the face of what she calls society’s “don’t cry/don’t
think about it/get over it” mentality. “If you go through a
traumatic event, that’s the exact wrong advice. Stiff upper lip?
No way!”

Chard created her therapy program as a grad student at
Indiana University, piloted it on an internship, wrote the grant
as a postdoc, and was funded by the National Institute of
Mental Health (NIMH) as soon as she arrived at UK.

“It was the first NIMH-funded treatment outcome study on
childhood sexual abuse,” she says. This three-year study of
women (Chard has done an equivalent study with men) took
adultsurvivors of childhood sexual abuse through a 17-week,
manual-based program, with individual or a combination of
individual and group sessions, centered on cognitive process-
ing.

“Whatyou think affects what you feel, which, in turn, affects
what you do,” Chard says, summing up the basic theory
behind cognitive therapy. “We build on this by saying that due
to the traumatic event, the ability to process cognitively has
become impaired. Biologists can look at the neurotransmitter
connections in the brain and actually see differences be-
tween people who've been through traumatic events, such as
childhood abuse, and people who have not.”

While she doesn’t do any brain mapping herself, Chard says
this altered biology makes sense based on the fact that, as

children, we are only just beginning to conceptualize the
world by organizing experiences into categories. She gives
this analogy, which she uses with her clients: “You see a two-
year-old run up to a dog and say, ‘Doggy!” And then she sees
a cat, and she doesn’t have a schema for cat yet, so she says
‘Doggy! Mom says ‘Kitty,” but everything four legs and furry is
doggy until the child develops more categories.

“Andthenllook at my clients and say, ‘Where’s the category
for child abuse?” When you're five, there isn’t one. The brain
doesn’t have a place to store that kind of event, so it ends up
bouncing around—not stored well at all in terms of a past,
processed event. So what we do in therapy is bring it up,
processit, make neurotransmitter connections, make sense of
it with a new schema, and put it away.”

The firststepto “puttingitaway” is dredging it up, in as much
detail as possible, but Chard says she purposefully designed
her therapy to make this process less painful. Most therapies
startwith a recapitulation of the event as a first-person, present-
tense verbal account, which makes the victims feel like it's
happening all over again. In contrast, Chard’s program allows
them some distance by putting the account down on paper, in
past tense.

“They write it at home, and then they come in and read it to
me. There’s something far less traumatizing in allowing them
to hold onto that piece of paper and distance themselves from
the abuse,” she says. “When you compare our therapy to
others, we show far fewer dropouts.”

Of the 36 women who started the therapy, only one did not
complete the 17 weeks. Chard contributes some of this suc-
cess to the ability to lay out a clear treatment plan for clients
from the start.

“If you were going in for cancer treatment and your doctor
told you, ‘I don’t know how many sessions I'll treat you with,
and I'm not necessarily sure of what I'll do next week, you'd
never go back. Cognitive processing therapy is built heavily
upon informing the client of what we're going to do, what side
effects they can expect, what the outcome’s going be, and
what their obligations to the therapy are.”

There’s lots of homework: writing up the event and com-
pleting worksheets to discuss at each session (like the “ABC
sheet” that has you write down what happened today, what
you told yourself, and how you felt). “It's time-intensive,”
Chard says. “That’s what we tell our clients. You're going to
feel worse before you feel better, but you need to be able
to put yourself first for 17 weeks.
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Graduate Therapists

This study was unique in that all of the
therapists, besides Chard herself, were
graduate students. “I think that’s one of
the neatest things about my therapy be-
cause it says you don’t have to have
years of experience to be a good thera-
pist for childhood sexual abuse survi-
vors. You just have to be trained in using
a model that works.”

Chard’s NIMH grant supported eight
doctoral students who had already com-
pleted their therapy practicum training.
The students sat in on group therapy
sessions and watched videotapes of
Chard doing the therapy with clients.
“After they watched one client all the
way through and had been involved in
the group supervision for a few months,
I assigned them a client and they began
videotaping theirownsessions,” she says.

‘I had a few clients who were reluc-
tant to have a junior therapist, but I
explained that they are getting my
therapy.” She pulls out a two-inch-thick,
spiral-bound manual. “It's very con-
crete what they're going to do and
whatthey're goingtosay. And I'm over-
seeing their work by watching their
videotapes.”

Gina Owens, astudent who has worked
closely with Chard and is in the process
writing up her dissertation data on the
cognitive processing therapy, says the
videotapes are invaluable. “It's a really
good tool forlearning, particularly when
you're just starting out. You have on
paper what you need to do during a
session, but it's great to have a visual
representation of that, just to see how it
might play out. It's neat to watch the
different questions that come automati-
cally to Dr. Chard because she’s done
this forso long. It helped me see different
avenues | could pursue with clients.”

After the students work with two cli-
ents, thestudentsbecome certified thera-
pists. “That was something [ builtinto the
grantthatthe federal government agreed
with,” Chard says.

“Our dropout rate is the best in the
nation, but so is our success rate at
treatment completion and one-year
follow-up. We have the best numbers
for removing symptoms of PTSD, de-
pression, and cognitive distortions of
any therapy foradult survivors of child-
hood abuse.”

This kind of cognitive processing is
effective for all types of trauma (natu-
ral disaster, combat, rape, gunshots)
but is particularly effective for child-
hood sexual-abuse survivors, Chard
says, because their worldview is tied
up in the event.

“We do recapitulation—have them
re-experience the event—but we im-
mediately tie that into the cognitions
that were developed due to the abuse,
and then we empower the client to
choose to change those cognitions.”

These cognitions—our beliefs and
perceptions—play a key role in shap-
ing our worldview.

“You and I developed healthy friend-
ships with peers and parents, and we
developed some healthy cognitions,
so even if a trauma happened to us
later, we had a healthy base that al-
lowed us to be less impaired by the
event. For childhood sexual abuse sur-
vivors, because the abuse happened
during the time when they’re develop-
ing theirschemasaboutthe world, they
have a tendency to overgeneralize—
everything becomes skewed by this
event,” Chard says.

“Intherapy, we use the client’s own
information to provide healthy doses
of evidence that contradict these
overgeneralizations. For example if
she says to me, ‘All men will hurt me,’
I ask, ‘When you came to my office,
did you pass any men in the hall-

way?’ The answer's ‘Yes,” and I say,
‘Did any of them hurt you?’ ‘No.” ‘Well
then, what does that do to your rule on
all men? Can we change it to some
men?’ I've just inserted a little bit of
evidence.”

Chard estimates that 60 to 70 percent
of the women in her study had tried
therapy before. “Sadly, the person who
had been in therapy the longest, 15
years, had tried many therapistsin town
and never felt she’d made progress
dealing with her abuse,” she says. “We
had women ages 18 to 72. There’s no
difference in terms of severity of symp-
toms related to age. Childhood abuse
persists.”

Chard says the thing that gets the
most attention from her peers when
she makes presentations at conferences
is her treatment’s success in banishing
personality disorders.

“The data I've collected shows a
large number of personality disorders
‘removed themselves’ at the end of
therapy. A lot of people say to me:
‘You think you can treat a personality
disorderin 17 weeks—that’s unheard
ofl’

‘I don’t think these people have
what I'd call a true personality disor-
der to begin with. I think what we see
in trauma survivors, childhood
trauma especially, is that they have
maladaptive coping skills. The skills
they developed to adapt to that dys-
functional, abusive environment be-
come maladaptive as people grow
older and deal with society-at-large,
and then they get diagnosed as hav-
ing a personality disorder.”

By building coping skills, Chard
found that these so-called personal-
ity disorders disappear, and she says




that impacts the whole landscape of
treatment.

“My clinician colleagues often base
their mode of treatment on whether or
not the client has a personality disor-
der, and that determines hospitaliza-
tion and medication. What we're
finding is that we don’t need to put the
person in the hospital; often we don't
needtoadd medication. What we need
to do is build coping skills through
solid therapy.”

Chard says the “Push Me-Pull You”
from Dr. Dolittle is a good example of
the behavior of someone with mal-
adaptive coping skills. “These people
very much want to feel connected and
loved, but often as children when they
would run up to the mother or father to
get this love, they were rejected,” she
says. “Now as adults wanting attention,
they run forward to a friend or spouse,
and as that person comes forward they

get scared that something negative’s
going to happen so they run away. And
so, the friend or spouse doesn’t quite
understand why this person who says
she loves you is constantly pushing
you away.”

Maladaptive coping skills often
manifest themselves in avoidant be-
havior. As Chard says, “When a situa-
tion gets sticky at home or on the job,
there’s a tendency to avoid negative
feelings. Survivors associate negativ-
ity with punishment or sexual abuse,
sothey avoid people, places or things
that will be triggers.”

Linda, whose boss just happened to
chew the same brand of gum as her
abusive grandfather, couldn’'t work
with her boss because she’d flash back
and couldn’t function. She ended up
getting fired. “It's hard to imagine for
people who don'ttrigger, but forsexual-
abuse survivors this is an everyday, if

Kate Chard, an associate professor
in UK’s educational and counseling
psychology department, offers
inexpensive and successful therapy
to child-abuse survivors for $5 per
session for college and university
students, and $15 for people in

the community.

not every hour, experience,” Chard
says. “But with my therapy we didn’t
have a single case of someone who
didn’t get better if they did the home-
work.

“Every few months a client tells me
that her entire life has been turned
upside-down, in a good way, because
of this therapy,” she says. A woman
fromMadison, Indiana, drove two hours
to Lexington once a week for therapy.
‘I get holiday cards from clients seven
years later saying their life is still great.

“I'm not saying I cure everything the
client brings to therapy. There are of-
ten some marital issues that come up
that clients choose to work on in addi-
tional therapy, but in terms of the core
obstruction of their daily living, we're
taking care of removing most of those
problems. I can’t think of a greater
reward than that.”
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UK scientists create tomorrow’s
materials with pressure, GO,
and fluorinated surfactants

Gﬂaw p,‘lﬂ _ ) e
.“ﬁb 'tﬁgf Hae you ever noticed those little paper packets hiding under the
wads of crumpled tissue paper in a box of new shoes? You know, the

ones that read: Silica gel, Throw Away, DO NOT EAT.

3\‘1\0 As a kid, [ always wondered what would happen if I tore off a

G@\A‘N N corner and popped one of those spheres into my mouth. Now |
“\Wﬂmﬁv\‘ : ‘kn()w. : ey N o .
S Silica gel is hydrophilic—it likes water. Through the science of
adsorption, the process by which molecules of a liquid or gas contact and
adhere to a solid surface, the moisture gets bound to the silica, averting musty
wingtips, or, if you deviantly swallowed it, shriveling you up into a dusty corpse like
some character in a bad sci-fi flick.

Okay, that second scenario’s an exaggeration—it'd take more like a shoebox full
of silica gel to cause dehydration—but it brings up a good point. Adsorbants like
silica gel can work only as long as they have available surface area. For example, in
gasmasks the concentration of contaminants will eventually “use up” the adsorbant—
activated charcoal.

The surface area of these adsorbants is made up of millions of nano-sized pores.
Nanoporous materials offer exp()nentiall\' more surface area to which molecules
can bind. Silica gel typically contains 500 to 1,000 square meters of accessible
surface per gram. (In comparison, the area of a basketball court is 420 square
meters.)

Scientists around the world are exploiting the power of adsorption by tailoring
porous ceramic materials (made primarily of silica) for a number of important
applications: catalysis (facilitating chemical reactions), size separation (filtering
and capturing molecules based on theirsize and chemical affinity), and, eventually,
thin films. The molecular-level scale of these thin films (1 to 10 microns thick) can
significantly alter the way that molecules in air or in liquids interact with a solid on
which they are deposited. The long-term applications for these films will be diverse
and may include electrical insulators in microelectronics, molecular-level filters,
specialized optics, ultra-thin thermal insulation, and miniature biosensors.

But how do you make these porous materials? At the University of Kentucky
researchers are using something no one else has tried—a substance called fluori-




nated surfactant—to synthesize new
ceramic materials with nano-sized
pores. The four-year project is part of
the National Science Foundation’s
Nanoscale Interdisciplinary Research
Team (NIRT) initiative.

“Most organic materials contain car-
bon with hydrogen bonded to it,” says
Barbara Knutson, associate professor
of chemical and materials engineer-
ing, and a partner on the NIRT project.
“In place of the hydrogen, you put
fluorine atoms and give the molecules
different properties.”

“What’s unique about these fluoro-
carbons is that they hate both oil and
water,” says Steve Rankin, a chemical
and materials engineering assistant
professor, and the principal investiga-
tor on the NIRT grant. “When fluori-
nated surfactants are placed in water
or oil solutions, they look for like mol-
ecules, and they end up assembling
with each other.”

Fluorinated surfactants (asurfactant
is a chemical that acts as a surface
active agent—an emulsifier, surface
wetting or repellent agent) are used in
all kinds of things: non-stick pans, dry
cleaning, cosmetics, electronics, pa-
per products, and plastics.

“A unique property of fluorinated

species is that they dissolve in pressur-
ized CO,.So a fluorinated surfactant
contains something that is CO,-philic,
likes CO,, linked to something thatlikes
organic or water molecules,” says
Knutson, who specializes in putting
pressure on CO,.

CO, is a colorless, odorless gas
present in the environment. Knutson
exploits the solvent properties of CO,
(itsability to dissolve othersubstances)
atelevated pressures and temperatures,
where CO, has “supercritical” proper-
ties. “Every fluid has a state where it's
notagasoraliquid, buthasacombina-
tion of gas and liquid properties. That’s
what we call a supercritical fluid. It has
some nice properties of gases—the
molecules move around quickly and
there’s rapid equilibrium. And it has
advantageous properties of liquid—it's
dense; liquid can hold a lot more than
gas.”

What kind of pressure are we talking
about?

“If atmospheric pressure is in units of
one atm (atmospheres), we usually
conductsupercritical CO, experiments
in the range of 75 to 250 atm,” says
Knutson. Thiskind of pressure requires
special equipment including a view
cell (see picture on next page).

Steve Rankin and Barbara Knutson in
chemical and materials engineering are
using something no one else has tried—
a substance called fluorinated
surfactant—to synthesize new ceramic

materials with nano-sized pores.

Knutson’s instrument, which she de-
scribes as the “to-die-for” view cell, is
one of very few in the country in an
academic setting. That's because of
the cost. A view cell with all of these
bells and whistles (temperature con-
trol, pressure settings, mixing, density
and viscosity measurement) runsabout
$290,000.

So what are supercritical fluids good
for? All kinds of things, including sepa-
rating and making chemicals and ma-
terials, Knutson says. “The classic
example is extraction of caffeine—pro-
ducing decaffeinated coffee and tea
began in the '80s. Since then, the field
hasevolved because processing at pres-
sure costs money, and it's only worth-
while forhigh-value products,” she says.

“CO, is nonflammable, inexpensive,
and environmentally acceptable. A
number of pressurized gases are better




solvents than CO,—high pressure
ethane, propane and ammonia—but
all of these have consequences for
health and safety. In addition, the mild
processing temperature of supercritical
CO, (about 35° C) allows us to work
with temperature-sensitive molecules,
like biological molecules,” Knutson
says.

“Residual solventisanissue in manu-
facturing pharmaceuticals. Solvents
can contaminate the water used in bio-
technology and pharmaceutical pro-
cesses, as well as the product. Working
with a non-contaminating solvent is a
main theme of my research. We take
the pressure off, and the solvent is
gone,” she says.

By changing temperature and pres-
sure, Knutson can “tune” CO,—change
how much of a reactant it can hold,
how much of a product is soluble,
make something drop out of a solu-
tion, or—like a scientist-turned-magi-
cian—make the solvent disappear from
the products.

In the NIRT project, the researchers
are basically mixing together water,
components that make silica, alcohol,
and the fluorinated surfactant. The sur-
factant binds to itself (a process called
self-assembly) forming tiny geometric
structures, such as spheres, cylinders,
discs, and complex 3-D networks. Pres-
surized CO, is then used to extract the
surfactant.

“Whereverthesurfactants were, there
are now pores, and everything else has
polymerized, becoming a solid mate-
rial,” Rankin says.

“Other scientists have tried to use
CO, to remove surfactants from their
materials, but CO, doesn’t really like

\'Y

“This is our version of a beaker,” Barbara Knutson says. Her pressurized experiments require
this view cell. Inside the cell are several sapphire chambers and an outer layer of water. This

high-end view cell costs $290,000.




surfactants unless they're fluorinated,”
Knutson says. Most scientists remove
surfactants by burning orleachingthem
out with acid. Both methods can alter
the fine structure of the newly created
material.

The NIRT project began as a brain-
storm. Rankin, Knutson, and Hans
Lehmler, an assistant research profes-
sor in toxicology, were talking about
applications of fluorinated surfactants
when, in what Knutson calls “a light-
bulb moment,” Rankin tossed out an
idea about a new way to synthesize
nanoporous materials. His concept
extended the self-assembly ability of
traditional hydrocarbon surfactants to
fluorinated surfactants, which have the
potential to form smallerand more regu-
lar structures.

“Wehave astrong collaborative team
with expertise in making the surfac-
tants, understanding their behavior in
solution, and synthesizing novel ce-
ramic materials. The work is going very
well,” says Rankin.

Rankin’s team, including five gradu-
ate students, is involved in creating
better computer simulations that will
predict the way molecules will as-
semble. Then the team will carry out
the final step of taking the surfactants
and making the materials. Lehmler is
designing the surfactants themselves.
Usingspecial pressurized tools, Knutson
and her students are testing how sur-
factants assemble and identifying what
their phase behavior is (between the
liquid and gaseous states), how they
will interact with surfaces, and how to
get the surfactants out of the material.
Every two weeks everyone on the NIRT
project meets to share findings and

brainstorm new ideas.

“The great thing about making mate-
rials with fluorinated surfactants is, it
gives you materials that have a very
well-defined and ordered structure to
the poresthemselves,” Rankin says. “All
the pores are the same size.” Fluori-
nated surfactants also assemble more
easily than regular surfactants into in-
teresting and useful shapes like cylin-
ders, discs and large flat sheets.

“Some of the original materials
people made had pores between 3 and
30 nanometers. The first materialswe’ve
made with the fluorinated surfactants
have pores that are smaller than that—
more like 2 nanometers,” he says.

Rankin and Knutson say one appli-
cation they're very interested in is de-
veloping new approaches to making
sensors, specifically for the detection
of chemical and biological agents.

“We are just getting started in that
area, but there are some definite ad-
vantages to these fluorinated materi-
als—having defined poresize and being
able to put specific chemicals inside
those pores that will selectively attract
and hold something we're trying to
detect,” Rankin says. “The process of
extracting the surfactants with CO, is
gentle enough that we can incorporate
organic components that bind specifi-
cally to target molecules.”

“Biosensors are the future of this col-
laboration,” says Knutson. “And the
advantages of our process, which com-
bines CO, and fluorinated surfactants,
suggest that we will find many other
applications in the synthesis of ad-
vanced materials.”
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One of Steve Rankin’s computer simula-
tions, this 3-D image shows where silica
would be found in a porous thin-film
material made with fluorinated surfactant
This section of the thin film shows pores
aligned perpendicular to the surface of

the film
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NSF bolsters I'The NSF doesn’t just walk in your door every day
and plunk down $22 million,” says Wimberly
Royster from his office in UK’s new Ralph G.

math and i : .
Anderson Building. “And in a way it’s a chal-

lenge. They're saying, ‘Here’s the money you
science education asked for—now let’s see if you can do what you
said you could.”
in Appalachia The five-year grant,which is part of NSF’s $240
million Math and Science Partnership program,
is one of the largest single awards in UK’s his-
tory.

Royster is the project director of this initiative,
called the Appalachian Mathematics and Sci-
ence Partnership (AMSP),one of several projects
that will contribute to President George Bush’s
plan for national education reform detailed in the
No Child Left Behind Act. Royster, an emeritus
professor of mathematics at UK as well asa former
vice president for research,underscores the point
that although this award was given to UK, the
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success of the project totally hinges on
the concept of partnership.

“This has to be a team effort,” he
says, “and everybody on the team has
a vital role to play.” The players in-
clude teachers, administrators and
guidance counselors in 52 school dis-
tricts in Kentucky, Virginia and Ten-
nessee; administrators and faculty at
nine area colleges and universities; and
various regional agencies. It's a team
of hundreds, with a common goal:
strengthen and reform central Appala-
chian students’ performance in math-
ematics and science from pre-school
through undergraduate education.

Are students who tackle problems in
math and science in these rural school
districts not up to par with kids else-
where in the country? Paul Eakin, the
project’s principal investigator, believes
that there are deficiencies in aptitude
and motivation, but that these are not
problems unique to Appalachia. “I'd
say there are endemic urban/rural re-
alities. But there are clearly unique
challenges in educating students in
rural areas.”

Eakin, a math professor at UK since
1969, says that a quick look at a map of
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Appalachia reveals one of these chal-
lenges. “The biggest barrier we're fac-
ing is geography. Our program will
support 12,000 teachers scattered over
a 35,000-square-mile area. That's huge.

And winter weather in the mountains
not only results in many more ‘snow
days’ than in other regions, but also
disrupts support and professional de-
velopment for teachers.”

“Because teachers are so isolated,
it's difficult for many of them to get to
in-service training sites, for one thing,”
says Ron Atwood, the science program
director for this project and the “elder
statesman” in the College of Education
(he’s been at UK since 1966). “The fact
that many students in this region ‘fall
behind’ in math and science—what's
sometimes called the ‘achievement
gap'—hasto do not only with the geog-
raphy but also with limited funding for
schools and lack of instructional mate-
rials. It doesn’t have anything to do
with the talent of teachers. There are
some very capable and dedicated
teachers out there.”

As AMSP gets off the ground this
spring, UK will partner with eight other
institutions of higher learning—East-

ern Kentucky, Kentucky State, and
Morehead State universities, Pikeville
College, Union College, the University
of Virginia’s College at Wise, the Uni-
versity of Tennessee, and Somerset
Community College, along with the
Kentucky Science and Technology Cor-
poration—in an effort to supply both
pre-service and in-service training, and
more consistent and well-targeted
course design and development.

“Rural science teachers are difficult
to get and difficult to keep,” says Eakin.
“One thing UK can specifically address
through this program is the prepara-
tion of math and science teachers. And
we want to try to increase the attrac-
tiveness of the teaching profession as
viewed by ourstudents who come from
that region.”

Atwood is excited about the new
direction UK and the partner universi-
ties and colleges will be taking in their
content preparation for teachers. “The
idea is for all partner higher-ed institu-
tions to have more viable science
courses for prospective teachers. And
this is the place to address the prob-
lem—the most inexpensive place to
address the problem.”




By “viable,” Atwood means nothing
less than a radical shift from the tradi-
tional “chalk-and-talk” approach to
training teachers to a hands-on ap-
proach—a well-planned series of
course activities that produce data for
analysis and that help students build
an understanding of key concepts.

“We need to change our pre-service
programs so that teachers are well pre-
pared to approach theirstudentsin this
way. More hands-on and more ‘minds-
on’ activities, especially for elemen-
tary and middle school teachers in
sciences,” he says. The idea is for all
the higher-ed partners to work on
hands-on approachesto teaching math
and science, and then pool their ideas.
A more effective standards-based cur-
riculum across the partner institutions
is the ultimate goal.

Carl Lee, mathematics program di-
rector of the project and a professor of
math at UK, says another important
aspect of the new partnership is a com-
mitment to community and parental
involvement. “It's important that a
student’s parents feel involved, and we
want the parents to know what's going
on in the classroom and to help their
kids with homework.”

So how do parents who can't tell a
scalenetriangle fromanice cream cone
help their kids with math and science?

“Well,” Lee says, “technology can
help with that. And members of the
math department here have recently
developed a free Web site here in the
UK math department—mathclass.org.
It's asite parents and theirstudents can
log on to and work through homework
problems.” Lee adds that there’simme-
diate feedback on this site for the re-

sults of student work, which includes
the Kentucky Early Mathematics Test-
ing Program to provide on-line test-
ing to help high school students
determine their preparedness for
learning college-level mathematics.
Eakin says that the plan, through the
mathematics and science partner-
ship, is to make this available to ev-
ery teacher in the region, and to
students and parents. “We make CDs
of whole courses, and recently we've
edged into making DVDs as well,” he
adds.

The need for such a math site arose,
in part, out of earlier work that Royster
and UK’s outreach unit in the Appala-
chian Center did through a program
called the Appalachian Rural Systemic
Initiative, or ARSI. “In asense, ARSIwas
a precursor to this newer and broader-
based NSF program,” says Stephen
Henderson, who currently directs
ARSI, which is housed at the Ken-
tucky Science & Technology Center
in downtown Lexington. Over the last
seven years this program has helped
build a network of schools and a
network of support through “research
collaboratives”—at UK, the Univer-
sity of Tennessee, Ohio University,
Marshall University, and the University

of Virginia’s College at Wise.

“We've spent an enormous amount
of time providing training and support
for teachers and instructional supervi-
sors through the ARSI program and
now plan to also include principals
and counselors in leadership training
in the math and science instructional
arena,” says Henderson. The idea of
“leadership training for principals” in
mathematics and science might seem
a little odd, admits Henderson, who is
continuing with the ARSI program and
also, now, serving as director of pro-
gram delivery for AMSP. “What we're
doing is trying to show them what they
should be seeing when they monitor
math and science classes in their
school, and how to help teachers im-
prove instruction. The hands-on ap-
proach just looks different than what
they're used to seeing.”

Henderson and Royster emphasize
another benefit of the groundwork
that's been laid through ARSI—the
extensive data they've collected on
rural Appalachian schools.

“A major reason we got this larger
grant is that we had all kinds of data on
these schools. This fact separated us
from most of the other institutions that
applied for funding,” says Royster, who
has served as principal investigator of
ARSI since its beginning in 1995. Al-
most all of the data, he explains, sup-
ported UK’s claim in the grant proposal
thatsignificantwork neededtobe done
in these rural Appalachian schools to
help students understand—and use—
math and science.

Staff from ARSI created a set of indi-
cators to assess how students’ perfor-

mance in math and science aligned




Wimberly Royster (front
right) emphasizes the fact
that the success of the
Appalachian Mathematics
and Science Partnership,
supported by $22 million
from the National Science
Foundation, hinges on
teamwork. The UK team
includes Royster and
(clockwise) Stephen
Henderson, Ron Atwood,

Paul Eakin, and Carl Lee

with state standards. Consultants from
Inverness Research Associates re-
viewed 56 schools’ assessmentsin math
and science, 19 were assessed in sci-
ence only, and 21 in math only.

Among the findings were that fewer
than halfthe schools have math and/or
science curriculum closely aligned
with state standards and that instruc-
tion throughout the region lacks an
emphasis on higher-order thinking
skills—students have little opportunity
to engage inserious problem solving in
mathematics or inquiry-learning in sci-
ence.

“One of the conclusions the data led
us to,” Royster says, “is that to improve
instructional practices, better curricula
and in-depth professional development
are needed, particularly in math. Yet
most districts lack the capacity to pro-
vide these two critical elements.”

“ARSI has had a tremendous impact
onourdistrict, from Kthrough 12,” says
Jennifer Francis, who teaches in a
Powell County elementary school.
“When ARSI came into our county five
years ago, we didn’t have formalized
curriculum. Teachers were using text-
books in some schools and kits in oth-

ers to teach science. ARSI helped us
align our curriculum, and once that
was in place provided support with
teacher partners to improve instruc-
tional strategies and locate resources
to support us.”

Joe Bailey, who teaches in Whitley
County, Kentucky, also applauds ARSI.
“We benefited by getting resources at
our school in the form of a real, live
scientist. Now, through the ARSI con-
tacts, an astronomer comes to our
school once or twice a year from the
University of Tennessee. We don’thave
telescopes or that expertise, so bring-
ing him in has benefited our students
tremendously.” Bailey, who serves now
asamath andscience coordinatorwith
ARSI, adds that before this program
was available in his district, test scores
were in decline, and Whitley County
was threatened with a state takeover.
Since ARSI support has been in place,
test scores have started going up. “This
year we had five of eight schools meet
their goals,” he says, “an impressive
improvement.”

Brenda Edwards, who directs the
ARSI Resource Collaborative at the
University of Virginia’s College at Wise,

Virginia, says, “Just like ARSI, this new
and expanded program will benefit the
students, and that’s the bottom line,”
she says. “We've collected data on the
impact of ARSI, and it's shown us that
more than 70 percent of students in-
volved in the program improved sig-
nificantly in both math and science, 20
percent improved in one or the other,
and only three percent showed no im-
provement at all. Students are also now
taking more high-level math and sci-
enceand doingwellin these subjects—
and comingto college better prepared.”

“The number-one goal as [ see itis to
get more students interested and ex-
cited about science and math,” says
Henderson. “We have to recognize that
it’s critical in today’s world that young
people have a better understanding of
math and science, and can make bet-
ter-informed decisions. From mutated
corn raised for pharmaceutical use to
cloning to stock-market decisions, we
need an educated population. That's
my wish. And with the magnitude of
this project and the money we have, |
think we can make some real things
happen.”




irst it killed sheep. Then it ate canni-
bals. In the past 10 years, it's created
thousands of “mad cows” and warped
a rare, age-related brain disease into a
death sentence for teenagers who ate
British burgers. And today, roaming
the wide-open plains of the American
West are emaciated deer and elk
plagued by this incredibly contagious
agent.

Its name: prion (pronounced pree-
ahn). Prion proteins naturally exist on
the surface of nerve cellsin the brain of
every human and animal. In most of us
this protein never reveals its mongrel
potential, but when it does shape-shift
into a fiend, it is inevitably fatal.

Glenn Telling at the University of
Kentucky is facing this monster head-
on in his current research to study
chronic wasting disease, the prion
protein’sdeerand elk killer. With grants
from the National Institutes of Health,
Telling is using basic science to shed
some light on the least understood of the
prion diseases in animals and trying to

*. Beware the
, Shape-shifter

U.S. faces “mad cow-like”
- epidemic in deer and elk

answer the question of whether CWD,
following mad cow’s precedent, could
spawn a disease that targets humans.

Sheep and cannibals
Three hundred years ago a Scottish
farmer noticed something odd in his
sheep and goats. They were scraping
offtheirwool and hairby rubbing them-
selves against stone walls, fence posts,
anything they could find, as if they
werescratchingatanitchthey couldn’t
quite reach. Mysteriously, these ani-
mals soon suffered premature deaths.
This condition, dubbed scrapie, re-
mained little more than a veterinary
curiosity until the advent of a disease
called kuru, recognized in the 1950s in
a remote cannibalistic tribe, the Fore
people in Papua New Guinea. Part of
their funeral rituals involved cooking
and eating the brains of dead tribe
members, butbeyond being gruesome,
this ritual was killing the Fore.
Carleton Gajdusek, whoreceived the
1976 Nobel Prize for his kuru research,




discovered the time from first symp-
tom to death was three to 12 months. In
1959, research veterinarian William
Hadlow pointed out the remarkable
similarities between scrapie and kuru,
namely the destruction of brain tissue
characterized by sponge-like holes.
This appearance of brain tissue de-
stroyed by what was later identified as
prions led researchers to dub this fam-
ily of fatal diseases “transmissible
spongiform encephalopathies.”

The trouble with proteins

But how do good proteins go bad? The
prion protein, PrP for short, can some-
how transfigure itself into a pathogen
simply by changingshape. As PrP twists,
bends and folds, it undergoes a trans-
formation akin to Dr. Jekyll and Mr.
Hyde.

Thegood and evil versions are chemi-
cally identical chains of more than 200
amino acids. The only difference in the
evil protein—the one that can cause
disease—is misfolded sectionsthat take
on a flat shape rather than the normal
spiral. The rogue, misshapen protein
then has the ability to warp other pure
proteins into disease-causing shapes,
which, in turn, lock together forming
long chains that kill nerve cells, rid-
dling brain tissue with holes.

Prions are an entirely different breed
of evil. Coined by Stanley Prusiner in
the early 1980s, and derived from “pro-
teinaceous infectious particle,” the
term “prion” marked a new paradigm
of infection. Up to that point every
infectious agent known to science fell
into the well-defined categories of vi-
rus, bacteria, fungi, or parasite, and
certainly anything infectious had to

Third-year grad student Michael Jernigan, research associate Adrian Centers (pointing)
and Glenn Telling (standing) discuss images of PrP, the prion protein, injected with a

fluorescent agent that allows the scientists to study living infected cells.

have a genetic component (some DNA
or RNA) to drive it. Proteins couldn’t
be infectious on their own—or could
they?

Placing the blame

“Looks like a virus, smells like a virus,
must be a virus.” Telling says this was
the obvious conclusion for scientists
searching for a causative agent in
scrapie.

But Prusiner set out to test a sensa-
tional theory that the infectious agent
lacked any nucleicacid (DNA orRNA).
His work at the University of California-
San Francisco revealed that the prion
protein could fold into two distinct
shapes (what scientists call conforma-
tions)—one normal (PrP<:the amicable
Dr. Jekyll) and one that caused scrapie
(PrPs¢: the nefarious Mr. Hyde).




“He was the firstto show that to cause
disease this protein somehow goes
awry,and itappearsthishappenswhen
it shape-shifts,” says Telling, who
worked with Prusiner for eight years in
San Francisco, first as a postdoc and
later as a faculty member.

Telling says Prusiner wasregarded as
amaverick at the time he proposed his
prion theory. “He had trouble getting
funding from NIH, and his views were
not widely accepted. Since then, Stan
has done aremarkable job to convince
people, by doingexcellentscience and
rallying the aid of a lot of very smart
people.” Prusiner’'s work was further
vindicated with the Nobel Prize in 1997.

“Today nobody would argue that, at
the very least, PrP plays some role in
the diseased state,” Telling says. “At
one extreme, skeptics contend that it
acts as a receptor for some yet-to-be-
identified virus. At the other extreme is
the protein-only hypothesis, in which
the abnormal protein itself is the infec-
tious agent and converts normal pro-
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teins into pathogenic ones.

“There are a lot of gray areas in be-
tween, which makes this at the same
time extremely interesting and frustrat-
ing to work on,” says Telling. “No virus
has been found and no virus-specific
nucleic acids have been identified, in
spite of exhaustive efforts to detect
them.”

Some very basic questions about
prions remain.

What is their natural function? Telling
says that prion proteins seem to play a
role in maintaining appropriate cop-
perlevelsin the brain, but beyond that,
scientists don’t have many good leads.
(Copper helps supply blood to the
brain, acts as a brain stimulant, and
aids in nerve and brain function.)

Why are they so difficult to kill? Con-
ventional means of sterilization (like
cold, heat and ultraviolet radiation)
that can successfully inactivate viruses
have little or no effect on prions, which
Telling says is yet another clue that this
is an infectious agent unlike any other.
Surgical instruments and lab equip-
ment that may have come in contact
with prions from brain tissue or lymph
nodes are difficult to sterilize. As a
result, European hospitals are using
disposable surgical instruments as of-

ten as possible. It takes up to 1,080
degrees Fahrenheit to destroy prions.
Deposited by disease-carrying animal
carcasses, prions can lurk in soil for
years, waiting to infect grazing animals
that ingest them

Why do these diseases take so long to
incubate? Incubation periods ranging
from months to decades frustrate sci-
entists’ efforts to nail down a point of
infection. “The long incubation has
something to do with the rate of con-
version of normal proteins to patho-
genic ones,” says Telling. “If you are
peripherally infected with these
agents—say you ingest them—it takes
time for them to infiltrate the central
nervous system, and then it takes more
time for replication and accumulation
of prions to levels that cause perma-
nent damage.” Symptoms include im-
paired muscle control, loss of mental
acuity, memory loss, depression, in-
somnia, and emaciation.

Prions don’t cause Alzheimer’s dis-
ease, but prion proteins share siriilar
features with the non-infectious pro-
teins that accumulate in Alzheimer’s
fatal plaque deposits. Future pharma-
cological interventions designed to
prevent proteins from changing shape
may be able to halt this domino effect
and successfully treat prion diseases

and other neurological disorders.




Seeing pink elephants

The most common human prion dis-
ease is Creutzfeldt-Jakob Disease (CJD).
Like Alzheimer's, CJD is normally a
disease of old age. It most frequently
occurs in people in their 60s. Unlike
Alzheimer’s, CJD israre: it kills one in a
million people.

There are three types of this disease.
The first, sporadic CJD, accounts for 85
percent of cases. Scientists call it spo-
radic because it occurs infrequently
and in scattered cases. The rarest type,
acquired CJD, is caused by infection,
usually accidentally. Only 250 cases
have been documented worldwide of
people who developed CJD after medi-
cal procedures such as injections of
human growth hormone from cadav-
ers, corneal transplants, and infected
surgical instruments. The last type of
CJD is inherited in families carrying
specific mutations in the prion protein
gene and accounts for 15 percent of
cases.

Between 1994 and 1996, 12 British
teenagers were diagnosed with CJD.
“Tosee CJD in people under 30 was the
neuropathologist’s .equivalent of see-
ing a pink elephant,” Telling says.

The timing of the diagnoses eerily
coincided with Britain’s outbreak of
bovine spongiform encephalopathy
(BSE), aka mad cow disease. “About
180,000 cattle have been killed by this
disease, and recent estimates suggest
that a least two million cattle were
exposed to the agent,” says Telling, a
native of Great Britain with firsthand
knowledge. Although he did all of his
training and spent the majority of his
careerinthe United States, Telling spent
two years with the Medical Research

Attacking prions in Telling's lab: (left to right) Rajgopal Yadavalli (a postdoctoral fellow),
Shawn Browning (a grad student in the microbiology Ph.D. program) and Jifeng Bian

(Visiting scientist from Shandong Medical University in China)

Council in London at the height of the
epidemic.

Scientists traced BSE back to prions
in scrapie-infected sheep. Cattle were
fed meat and bone meal made from
sheep, and then cattle were fed meal
from other cattle. “The disease was
propagated by refeeding cattle to cattle
in a cyclical process. Basically high-
tech cannibalism,” Telling says. “In
1996, Britain removed all animals over
30 months old from the food chain and
established aban on feeding ruminant-
derived protein to other ruminants
[deer, sheep, cows].

“Cattle are extensively consumed by
the general public, so it's likely that
BSE prions jumped from cattle to hu-
mans via the food chain.” Science has
since confirmed that this “new variant
CJD” is actually the human form of
BSE, Telling says. To date, 129 people

in the U.K,, six in France, and one in
Hong Kong, Ireland, Italy, the United
States, and Canada have been diag-
nosed with new variant CJD.

The threat across the pond
“Could this happen to us?” This is the
question facing officials and hunters in
North America in light of an emerging
disease in deer and elk.

Eleven U.S. states (Colorado, Illinois,
Kansas, Minnesota, Montana, Nebraska,
New Mexico, Oklahoma, South Dakota,
Wisconsin, and Wyoming) and two Ca-
nadian provinces (Alberta and
Saskatchewan) have reported cases of
chronic wasting disease (CWD), a prion
disease that causes progressive weight
loss, excessive salivation and urination,
and inevitable death.

Affectingwild and captive mule deer,
white-tailed deer and Rocky Mountain



elk, CWD is endemic in northern Colo-
rado and southern Wyoming. Scien-
tists have recognized CWD as a clinical
syndrome for more than 30 years, but
the disease may have been present in
free-ranging deer populations for more
than 40 years. One thing that’s clear is
that CWD is a highly contagious dis-
ease, particularly in captive settings.

Telling has partnered with Colorado
State University and recently received
a $2.6 million share of a seven-year,
$8.4 million grant from the National
Institute of Allergy and Infectious Dis-
eases, part of NIH. Colorado State’s
portion will fund an emerging disease
research center, in Fort Collins, focused
on CWD. This is one of seven centers
supported by NIH in a new push to
explore emerging infectious diseases.

The Colorado Department of Wild-
life facility in Fort Collins has been at
the center of CWD research for a num-
ber of years. “We know that deer and
elk that are introduced into the Fort
Collins facility develop CWD at a very
high rate,” Telling says. “But we don’t
know exactly how.” Scientists specu-
late bodily fluids like saliva or urine
may transmit the disease, and animals
thatare confined have a greaterchance
of exposure to other animals. Efforts to
sanitize the facility have been unsuc-
cessful.

Shipping deer and elk across state
lines for breeding purposes has most
likely played a role in the spread of
CWD. And it’s possible that efforts such
as Kentucky’s aggressive program to
reestablish a free-ranging elk herd in
Eastern Kentucky, which started in
1997, may have brought the disease to
the Bluegrass. No deer or elk in Ken-
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tucky have been diagnosed with CWD,
but elk were imported from two states
(Kansas and Nebraska) currently bat-
tling the disease.

Telling has discussed strategy with
the Kentucky Department of Fish and
Wildlife Resources, and, according to
Jonathan Gassett, wildlife division di-
rector, that department, in coopera-
tion with the Kentucky Department of
Agriculture and the Kentucky Alterna-
tive Livestock Association, created
regulations in July 2002 to protect the
state from possible CWD infection. In
November, Kentucky Governor Paul
Patton issued an executive order plac-
ing a temporary moratorium on the
import orexport of deerand elk. Gassett
says deer and elk resources in Ken-
tucky contribute more than $300 mil-
lion annually to the state’s economy
through hunting, wildlife viewing and
employmentrelated to those activities.

When the CWD threat came to light,
hunters were told not to eat organs
known to harbor prions, like the brain,
spinal cord, tonsils, eyes, spleen, and
lymph nodes; and they were warned to
wear rubber gloves when processing
animal carcasses.

“We don’t know if this disease can
transmit to other animals, in particular
livestock that share pastures with deer
and elk in the West,” Telling says.
“Could CWD cross the species barrier
to create a BSE-like disease in cattle or
a scrapie-like disease in sheep? And
more importantly, we don’t know any-
thing about whether this disease will
cause problems in humans, and this is
a particularly important question in

light of the emergence of new variant
CJD in Europe.

“The stakes are a lot higherthan 15to
20yearsago,” hesays. “The CDC, USDA
and NIH are very concerned about this
disease because they don’twantamad
cow epidemic on their hands.”

Mice as a model

One more question in the list of un-
knowns about CWD is the prevalence
of strains. Viruses can manifest as dif-
ferent strains caused by slight genetic
variations that result in different bio-
logical properties. Prion diseases ap-
pear to have similar variations,
evidenced by longer or shorter disease
incubation periods and differences in
severity of symptoms. But how do
strains work in prions—without DNA
or RNA?

This was one of the questions Telling
tackled in San Francisco with Prusiner.
“Ourwork showed that different strains
of prions had subtly different confor-
mational states that appeared to corre-
late with strain properties. The strain of
the agent is somehow enciphered
within the conformation [shape] of
the prion protein, and that conforma-
tion is imparted with a high degree of
fidelity from one protein to another.”

But how do you isolate strains of
CWD? Telling’s program, supported by
grants from NIH, focuses on transgenic
mice. He has inoculated these mice
with CWD, and is in the “wait and see”
stage. (The long incubation period
means it will take a while for clinical
symptoms to develop and his next
round of work to begin.) Telling will
compare CWD from deer and elk to
look forstrain-indicating differencesin
the prions.
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“This transgenic animal model is
important because, for the first time,
we'll be able to test the infectivity of
various tissues and bodily fluids,” he
says. “Is saliva the key to how this dis-
ease is transmitted from one animal to
the next? We can't tell from infected
deer and elk,” Telling says. Besides the
fact that deer and elk aren’t ideal ex-
perimental models because of their
size and expense, the main problem
for scientists is the difficulty of main-
taining CWD-free control groups.

In addition to making transgenic
mice that are susceptible to deer and
elk prions, Telling says one future goal
ofthiswork isto make use of transgenic
mice that are susceptible to human,
sheep and cow prions, a crucial step in
identifying how prions jump between
species. “This will allow us to explore
the mostimportant molecular determi-
nants of the species barrier and prion
strains. If, for instance, we saw trans-
mission of CWD into mice that nor-
mally respond to human prions, it may
indicate the potential for CWD trans-
mission to humans.”

Pro-active attack

“If CWD were to transmit to humans,
we don’t know whether it would look
like new variant CJD. It could have an
entirely different neuropathology and
not exclusively affect younger people,”
Telling says.

U.S. doctors and scientists are look-
ing for CJD more closely than before,
he says, but it’s a difficult task. “CJD is
arare disease, and it can look a lot like
other neurological disorders. It’s only
definitively diagnosed with a brain bi-
opsy after death.”

Telling talks about the much publi-
cized group of Wisconsin hunters who
annually feasted on wild game, includ-
ing elk from Colorado and deer from
Wisconsin. Two of the men died in
1993 and the third in 1999; all were
between the ages of 55 and 60. All
appeared to have CJD and, because of
the shear numeric improbability that
this was coincidence, speculation ran
rampant that they got the disease from
consuming prion-infected meat. “Tests
have proven that one of them died
from Pick’s Disease, a related, non-
prion neurological disorder. One of
them had an inherited form of prion
disease caused by a mutation.” The
third man’s disease could not be scien-
tifically linked to CWD, Telling says.

“Right now there’s no convincing
evidence that any of these cases in the
United States acquired CJD as a result
of being exposed to either BSE or CWD
prions, but people tend to make those
connections easily. Because the stakes
are very high, it'simportant notto jump
to premature conclusions.”

Telling is seeking $2.6 million from
the Department of Defense for his next
study in collaboration with colleagues
at the University of Rochester in New
York. This study is related to work by
Adriano Aguzzi, a pathologistin Zurich,
who has made transgenic mice that
express a particular antibody and are
completely resistant to prion infection.

“Hisresults give evidence thatimmu-
notherapy for prions is a possibility,”
Telling says. “We'll test specific anti-
bodies produced at the University of
Rochester to see if those antibodies
can protect against the development
of CWD using our transgenic models.

Immunotherapy is
one of the hottest topics
in prion research right now.”

This $2.6 million is part of
a $42.5 million congressional
appropriation to the National Prion
Research Program, run by the DoD.
The military is supporting prion re-
search based on the potential threat to
food and blood supplies.

“By being proactive the U.S. govern-
ment is taking exactly the right ap-
proach,” Telling says. “CWD is an
emerging disease, perhaps the least
understood of all of the prion diseases
in animals. It's extremely contagious,
and it's an open question whether it’s
going to be amajor public health threat
or transmit to other animals.

“There are still a lot of unknowns,
and it’s critical to keep an open mind.
It's important to err on the side of cau-
tion, in light of the debacle that oc-
curred in the U.K.”

For more on prions, see "The Blood
Threat" online atwwuw.rgs.uky.edu/ca/
odyssey/spring03/shapeshifter.html.
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Thomas Leinbach:
Bolstering Indonesia's
Rural Economy

“Eachyear2.5 million people in Indonesia are coming into the
labor force, looking for work,” says Thomas Leinbach. “About
80 percent of Indonesia’s population is rural. So the govern-
ment is faced with the question: ‘How do we create employ-
ment?””

Leinbach, a professor of geography at UK for 25 years, has
studied economic development in Indonesia since 1978. His
current research explores what he calls an “understudied”
aspect of rural non-agricultural employment—how the devel-
opment of small businesses fits into family aspirations.

“Many rural families in Indonesia, and in the developing
world around the globe, need to do more than farm their own
land. Some must take off-farm work for survival. Others do it
to achieve some upward mobility or to gain income to put
their children through school. Many Indonesian children still
do not get beyond elementary school.”

Leinbach says the government’s compulsory education
program has been derailed by the economic crisis in Indone-
sia. “Attendance rates of children in poor families have been
especially affected. While over 90 percent of eligible students
are enrolled in elementary school, this figure drops to 53
percent for junior high school.”

The kinds of enterprises Leinbach is studying include infor-
mal transportation and repair businesses, furniture making,
garment manufacturing, batik cloth and other handicraft
operations. “I'm looking at small businesses that are not
associated with agricultural production or processing—things
that provide services or produce and manufacture goods, and
have an element of entrepreneurship.” His research includes
analysis of labor participation and census data, as well as face-
to-face interviews conducted in Indonesia with successful
entrepreneurs and their families to “find out what drives these
enterprises.”

Women and children play a crucial role in the rural non-
farm economy, Leinbach says. “In many cases both the head
of the house and the spouse have businesses. Many women
operate and manage ‘warungs,” a kind of general store that
sells everything from cooking oil to rice to tobacco to soap.

40

There’s profit even in such simple and small-scale operations,

and these enterprises can be managed while the spouse raises
children and carries out other household duties.” It's also
common for families to send children off to the city to work.
“Young girls go into the city as maids or textile factory workers;
young boys do apprenticeships in service occupations or
factory work.”

Leinbach'’s research in Indonesia has been supported by
the University Research Professorship, Fulbright-Hays awards,
the National Science Foundation, and the National Geo-
graphic Society.

This work has spawned two book projects. The first is The
Indonesian Rural Economy: Mobility, Work and Gender, a
soon-to-be-published collection of original essays to which
Leinbach contributed three chapters. He is also working on
The Rural Labor Process in Indonesia, which, as Leinbach says,
“examines family livelihoods through the lenses of mobility,
employment activities and the process of entrepreneurship.”
This book is based on analysis of census data and his own case
studies.

Alicia P. Gregory




Gary Ferland:
Configuring
Quasars

UK’s Gary Ferland, a professor of
physics and astronomy, spends a
lot of his time in Outer Space—
way out in Outer Space.

His research focus for the past
22 years has been the study of
quasars—small, intense celestial
sources of radiation character-
ized by large changes in wave-
length. The astronomer begins
this study by analyzing data
downlinked from the Hubble
Space Telescope, our eye on the
universe that can see billions of
light years away with amazing
clarity. The Hubble “observes”
quasars through spectroscopy, a
way of separating electromagnetic radiation according to
wavelengths.

Ferland admits the fundamental challenge of such work is
numerically simulating what goes on in a quasar. “In as-
tronomy we can’t do an experiment as you can in physics. All
we can do is observe what comes to us,” he says. “There’s an
oldsayingin the field: ‘Those who can do, do; those who can't,
simulate.””

Ferland’s ongoing project involves the development of a
large computer program used to simulate astronomical ob-
jects like quasars and supernovae. His primary goal is to
achieve the formidable task of tracing the birth of the very first
stars in the universe. “This happened about 12 billion years
ago, and these were near the centers of very massive clouds
of gas that were forming quasars,” he explains.

He adds that in the past couple of years he’s been recasting
much of his work to be in step with the next generation of
NASA’s space observatories. These will, for the first time,
obtain very high-quality images and data in types of infrared
light that cannot reach the ground. “This is an exciting oppor-
tunity to take advantage of observations that were never

before possible. I've developed the code’s infrastructure spe-
cifically for the types of observations that will become pos-
sible.”

Ferland says he is thankful for the University Research
Professorship because it has allowed him the unique oppor-
tunity to focus all his efforts into making major improvements
to the physics, and improving the code itself. “It's seldom
possible to put a great deal of work into basic infrastructure of
a project like this, due to the need to get new results and meet
deadlines, on top of the other demands on time.”

—Jeff Worley

The University Research Professorships, established

in 1976 to recognize outstanding research achievement,
carry an award of $35,000 to enable professors to devote
full time to their research or continue to teach and use the
award to support research activities. Since the inception

of the award, there have been 93 University Research
Professors at UK. Funds for this award are provided

by the Office of the Vice President for Research.
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Andrew Klapper:
Finding Structure
in Randomness

“It's really an operation that’s very
much like addition and subtraction.
It's very, very simple.”

That’s how Andrew Klapper, a
computer science professor enter-
ing his 10th yearat UK, describes the
process of utilizing the “key” (think
encoder/decoder) in private key
cryptosystems.

These types of encryption
systems, faster but not as secure as
those that keep credit card
numbers safe on the Internet, help
ensure that interlopers can't
eavesdrop on large-volume com-
munications like mobile-to-mobile phone conversations or
video on demand.

In cryptography, unpredictability is crucial. The idea is that
if the coded sequence in which a message is embedded
appears to be irregular, intruders cannot easily predict the rest
of the sequence and get access to the message itself.

To create this safeguard of unpredictability, cryptologists
like Klapper utilize sequences that seem to be random in
nature.

“We look for random-appearing sequences and hope that
they are also unpredictable,” Klapper explains. “These ran-
dom-looking sequences are then used to scramble messages
in unpredictable ways. My interests are in understanding and
generating such sequences using algebraic methods.”

Yet the full story of Klapper's research in encryption belies
the complexity behind the “simple” mathematical concept.
Its highlight is his invention of a new class of pseudorandom
sequence generators called Feedback with Carry Shift Regis-
ters (FCSRs), which he developed with colleague Mark Goresky
in the early 1990s.

Klapper's work on FCSRs evolved as a result of successfully
attacking a weakness in an earlier cryptosystem that had been
used to secure information transfer in the European banking
industry.
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This is mathematical work that can never sleep, Klapper
says.

“There’s a constant give and take,” he says. “People invent
new systems, and then a few years later others come up with
ways of attacking them. Then we have to come up with new
systems to resist the new attacks.”

Klapper will use the 12 months’ dedicated research time
funded by the University Research Professorship to finalize his
first book about FCSRs, tentatively titled Algebraically Gener-
ated Sequences.

Beyond cryptography, Klapper says FCSRs will eventually
have many other applications, most immediately in the field
of Quasi-Monte Carlo simulations. This is a widely used ap-
proach to modeling physical phenomena with somewhat
random behavior, such as the flow of air over a proposed
airplane wing design.

The application, though, is not what excites Klapper most.
It's the math.

“Finding a proof is the most exciting thing about my work,”
he says. “I think of myself as a theorist. My goal is finding the
theoretical foundations of FCSRs so that people who do the
applications can take them and use them.”

—Robin Roenker




Timothy McClintock:
Making Sense of Smell

UK physiology professor Timothy McClintock’s career in
olfactory research started when he decided to accompany
some hermit crabs who were house-hunting.

“Hermit crabs live in snail shells,” McClintock explains.
“And there’s no better snail shell than one that was just a
snail a few minutes ago. Evolutionally, crabs have learned
to detect places where snails are being eaten. When they
smell it, they come running.”

Working with this smell-mediated behavior as a second-
year graduate student, McClintock was hooked. His re-
search—now primarily with mice and lobsters—has been
in olfactory reception ever since.

It's a field wide open for discovery.

“You have about 35,000 genes in your genome, and 1,000
of those genes, almost 3 percent, are devoted to olfactory
reception,” says McClintock, who began his work at UK nine
years ago. Moreover, the olfactory system is one of only
three parts of the nervous system known to be capable of
regenerating.

“The sensory neurons in your nose die and are replaced
normally throughout life. They live only 60 to 90 days,”
McClintock explains. “You have a couple of million of them,
soyou're talking about replacing 20,000 or so per day. There
are also two nerve cell types that are replaced continuously
in the brain’s olfactory bulb.”

Ultimately, insights into how olfactory neurons regener-
ate may lead to therapeutic applications for
neurodegenerative disorders and neurotrauma, McClintock
says.

Anotherkey question in olfactory research is exactly how
the system takes something as intangible as a scent—which
has no definite spatial origin like vision or sound—and
converts it into a neural code the brain understands.

“Odor information is more like thoughts and ideas than
other sensory information. It’s free from a spatial dimen-
sion,” McClintock explains.

The support of the University Research Professorship has
allowed McClintock to do certain costly experiments he
wouldn’t have been able to do otherwise, he says.

While olfactory biology is a “hot area of neuroscience” right
now, McClintock says his UK team’s work—focusing on ana-
lyzing olfactory receptor proteins and the molecular physiol-
ogy of isolated olfactory cells that share specific
characteristics—is unique in the field.

“One of the fascinating things about smell is that some of its
effects on our behavior are unconscious,” McClintock says.
“That’s what the whole perfume industry is based on. I think
it behooves us to understand how the sense of smell works.
There are plenty of questions still to be answered.”

—Robin Roenker
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Invisible Natives: Myth & Identity in the American Western,
by Armando José Prats,

317 pages,

Cornell University Press

rowing up in Havana in the 1950s, Armando Prats began a

long love affair with the American Western.

“We were very tapped into America, and my friends and [
would go to the movies every Sunday for a double feature—
all Hollywood films. And lots of these, of course, were West-
erns.”

What attracted Prats to the Western early on, he says, wasn't
so much the action as the outcome. “Even before I thought of
Westerns as genre or formula or myth, | responded to their
moral force and focus. In Cuba our leaders—the guys who
were supposed to be the good guys—weren'’t. The president,
for one, was a thief and a thug. The Western provided a moral
model—evil can have its day, but the good guys eventually
win.”

As Prats saw more and more Westerns, though, he began to
wonder why the Indians were always portrayed as the bad
guys. “Even as a kid it was clear to me that the Indians had a
culture, too, and it was even older than white culture. What
was so bad, | wondered, about people who were merely
defendingtheirland and trying to protect their families against
aggressive intruders?”

The 1954 film Apache, starring Burt Lancaster as the Indian
warrior Massai, was a pivotal movie for Prats in his thinking
about Hollywood’s portrayal. The film centers around the
thousands of Apaches shipped off by train to reservations in

ek

Hollywood's

Oklahoma. The Lancaster character bolts the train, gets
wounded in a skirmish and, symbolically, rubs a couple
handfuls of earth into his wound to help it heel.

“I felt he was so daring and so human,” Prats says. “I saw the
movie over and over.”

Years later, as an associate professor of English at UK, Prats
was still troubled by the portrayal of Indians. And when he
decided to write a book about the American Western, his
theme became as clear as a full moon shining over an Apache
campfire—the treatment of the Indian in Hollywood West-
erns.

“Now I was looking at Westerns from the perspective of an
academic who knows how to ask questions about movies,” he
says.

His “looking” took four years and involved taking detailed
notes on about 90 movies, some of which he researched at
home (the UK English department has a considerable collec-
tion of films), and some of which he saw when he traveled to
the Library of Congress in Washington or to the Museum of
Modern Artin New York. “l ended up with 1,000 single-spaced
pages of notes,” Prats says. “In this kind of scholarship, you
have to create your own text, literally, before you can analyze
it.”

One of Prats’s major discoveries, and one that led to his
book’s title, was that Hollywood’s portrayal of the Indian was
predicated on the idea that the Indian had mostly disap-
peared, or was otherwise invisible.

“The Hollywood Western never produced an Indian antago-
nist more memorable, or more familiar, than the one we never
quite see,” Prats says. “In so many of these films, it's the
disquieting anticipation of an encounter that fuels the imagi-
nation of the fearful whites. Smoke signals and feathered
bonnets, arrows and lances, faces in war paint half-seen in the
forest, the obligatory row of warriors on the distant ridge—
these amorphous images and artifacts announce the Indian,”
Prats says.

He adds that he worked hard to write a book that will
interest academics and the general public. “I would like the
book to be read as a document on dominant American
culture and how it operates.”

“Today so many of these movies are accessible,” he says.
“I'd be pleased if people read the book, went out and rented
some of these movies, and screened the movies with my book
in mind. I'd want them to really see what previously they only
looked at.”

—Jeff Worley




DONE BY AN ARCANE

—STEPHEN JAY GOuLD
—CARL SAGAN

ways of thinking about them.”

—SIR WILLIAM BRAGG

“ONE NEVER NOTICES WHAT HAS

—MARIE CURIE —THOMAS HUXLEY

essential ignorance.”

—WARREN WEAVER

—ALBERT SZENT-GYORGYI

“When I'm working on a problem, I never

think about beauty. I think only how to solve
the problem. But when I have finished, if the
solution is not beautiful, I know it is wrong.”

—R. BUCKMINSTER FULLER

“SCIENCE IS AN INTEGRAL — WE IIVE in Oiew |
PART oF cuLTURE. IT's  exquisitely dependent on
NOT THIS FOREIGN THING, .Sqen(.:e and IEChHOIOQY,
sorpiepiol Bl v in which hardly anyone
OF THE GLORIES oF Human KNOWS anything about
INTELLECTUAL TRADITION.” SCience and tec I'IOlOQY."

“The important thing in science is not so
much to obtain new facts as to discover new

“THE GREAT TRAGEDY OF

SCIENCE: THE SLAYING OF |
BEEN DONE, ONE CAN ONLY SEE A BEAUTIFUL HYPOTHESIS {

WHAT REMAINS TO BE DONE.” BY AN UGLY FACT.”

“We keep, in science, “Science is to see what everyone

getting a more and more else has seen but think what no
sophisticated view of our one else has thought.”

“Science may

have found a cure
for most evils;

but it has found

no remedy for the
worst of them all—
the apathy of
human beings.” -

—HELEN KELLER
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