


Heart 
MU researchers take on the nation's No. 1 killer. 

You have heart disease. 

You have lost someone you love to heart disease. 

You're worried about heart disease. 

You don't always eat the right things. 

You live with stress. 

You know you should take the stairs, but the 

elevator is so tempting. 

Chances are better than average that at 

least one of the statements above applies to 

you. Heart disease and other cardiovascular 

diseases have killed more Americans than 

any other cause of death every year except 

one since 1900. In 2002 (the most recently 

compiled data), heart disease claimed 

nearly 700,000 lives, accounting for about 

28.5 percent of all deaths. 

Fortunately, this prevalence of disease 

leads to an abundance of doctors and 

researchers working against it. MU has a 

history in this fight. Famed surgeon Hugh 

Stephenson performed the first open-heart 

surgery in mid-Missouri at University 

Hospital in 1958. In 1970, MU researcher John 

Schuder developed the first automatic and 

completely implanted defibrillator. And in 

1982, cardiologist Zuhdi Lababidi performed 

the world's first aortic valvuloplasty to cor

rect a heart defect in a newborn. 

Today at MU, as doctors continue to treat 

The medical image in this photo illustration rep
resents major advances in medical imaging, says 
radiologist Yash Sethi. Better images mean better 
diagnoses of heart disease and other conditions. 
This image blends computer tomography (CT) with 
3-D reconstruction. Radiologists use software to 
compile multiple cross sections into an overall ren
dering that shows approximately what a surgeon 
would see. This is one of many such views, from 
any number of perspectives, the technique creates. 
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disease in clinical practice, researchers 

continue to work to understand it and 

thereby know the enemy. They know it 

better than ever. 

Research gets personal 
Heart disease can - or probably should 

- change your lifestyle. Harold Laughlin, 

professor and chair of veterinary biomedi

cal sciences, knows this as a researcher and 

patient. Since he had a coronary event (like a 

milder form of a heart attack) in 1993, he has 

focused on better health, including walking 

and running about 25 miles per week and 

eating a lower-fat diet. 

A sedentary lifestyle is a known risk fac

tor. The American Heart Association ranks 

it right up there with high cholesterol, high 

blood pressure and cigarette smoking. 

This is the conventional wisdom: Exercise 

is good. Although evidence shows that 

exercise works to prevent and treat heart 

disease, exactly how exercise is beneficial 

remains unknown. 

Enter Laughlin and fellow MU 

researchers. They perform much of their 

work under a long-running National 

Institutes of Health (NIH) program proj

ect grant, which recognizes the ability of 

University researchers to tackle a problem 

from various disciplines and perspectives. 

For his part, Laughlin studies what exer

cise does to major blood vessels in pigs, 

whose large arteries are similar to those in 

humans. Keeping such arteries unclogged 

can prevent heart problems. How does exer

cise help this? 

In one study, Laughlin looks at the cells 
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that line blood vessels. A high-fat diet can 

damage these cells or make them abnormal. 

This may be the first step toward clogged 

blood vessels. It seems that exercise has 

physical and chemical effects that help pre

vent such damage or abnormality, thereby 

halting that first step. 

Laughlin also studies nitric oxide syn

thase, an enzyme in the body that seems 

to help blood vessels stay larger and allow 

more blood to flow through. He proposes 

that exercise helps to "express," or turn on, 

the gene that produces that enzyme. 

The main goal is understanding. If 

researchers can understand how exercise 

prevents or minimizes heart disease, doctors 

can know the best way to incorporate exer

cise in patients' lives. As for Laughlin, he 

realizes that his own experience with heart 

disease can contribute to that understand

ing in ways that transcend his research. 

"I'm one experiment that is ongoing," 

Laughlin says. "How long will I go without 

another coronary event?" 

Medicine (and other) cabinets 
Could it be that help for heart disease exists 

in your kitchen cabinet or liquor cabinet, 

not just your medicine cabinet? Research by 

Ron Korthuis, George L. and Melna A. Bolm 

Distinguished Professor and chair of medi

cal pharmacology and physiology, suggests 

that items found in food and beverages 

could help prevent and repair damage to 

blood vessels. 

Korthuis examines what happens in the 

blood vessels during and after ischemia (low 

blood flow). Low blood flow exists when 
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blood vessels are blocked, for example. Once 
doctors reopen vessels - a process called 
reprofusion - a dangerous interaction can 
occur between white blood cells and the 
cells that line blood vessel walls. 

"It's sort of one half of a piece of Velcro," 
Korthuis says of the vessel wall. "The white 
blood cell has the other half." The white 
blood cells essentially stick to the walls of 
blood vessels. This allows them to then 
move through the walls and into other 
tissue, where they release toxins and cause 
additional damage. 

Korthuis' work has shown that alcohol 
can prevent this sticky situation by keeping 
the blood vessel walls "slick." If white blood 
cells can't stick to the wall, they can't release 
toxins or cause damage. 

This doesn't mean you're likely to hear 
your doctor say, "Take two shots of tequila 
and call me in the morning," though. For 
one thing, alcohol use poses its own health 
risks. For another, research of this sort is 
still in progress. However, it means Korthuis 
and other researchers can look for other 
compounds that cause similar outcomes 
without the negative side effects. 

Alcohol activates nitric oxide synthase 
(the same enzyme Laughlin studies). But 
Korthuis says certain cholesterol drugs also 
activate that enzyme. A bottle ofTabasco 
sauce might have similar effects to a bottle 
of booze, too; a compound called capsaicin, 
found in peppers, might be as effective as 
alcohol. So spicy foods cause heartburn, but 
they also might protect the heart. 

Clot-causers and clot-busters 
As J .W. and Lois Winifred Stafford 
Distinguished Chair in Diabetes and 
Cardiovascular Research and director of the 
Division of Cardiology, William Fay stands 

at the intersection between clinical treat
ment and medical research. He understands 
that the two are inseparable (see story 
on Page 23). 

"You can't practice cutting-edge care 
in an environment that is devoid of that 
research mission," he says. 

Fay, who trained in cardiology at the 
Mayo Clinic, studies thrombosis, or abnor
mal blood clotting. Blood dots that form 
within arteries can obstruct the flow of 
blood to the heart or brain and cause a heart 
attack or stroke. The body itself has highly 

Research has shown heart-

healthy benefits of alcohol. 

This doesn't mean you're likely 

to hear your doctor say, "Take 

two shots of tequila and call me 

in the morning." 

regulated systems for forming blood clots 
and also for dissolving them. 

Fay studies c-reactive protein (CRP), a 
known predictor of risk for heart attack. 
Fay's studies and others suggest that CRP 
may activate a protein that initiates blood 
clotting. So high CRP levels in the blood 
might promote abnormal blood clotting. 

Fay also examines the body's own clot
dissolving system. Understanding such 
complex processes could lead to better 
drugs and treatments that mimic natural 
functions in the body, as current clot
busting drugs do. 

On top of such basic research, Fay also 
praises clinical research and treatment at 

University Hospital. Patients and practi
tioners at the hospital currently contribute 
to more than 20 clinical trials designed 
to determine the effectiveness of certain 
drugs and treatments. Plus, cardiologists at 
University Hospital alone perform more than 
1,500 procedures (catheterizations, stents, 
etc.) a year, and cardiothoracic surgeons per
form hundreds of cardiac and other vascular 
procedures annually. 

The human machine 
It makes sense that a man who grew up 
obsessing about cars in Michigan and who 
sometimes shows up to work in a Harley
Davidson shirt thinks of the human body 
in terms of mechanics. That man, Gerry 
Meininger, now manages not only his own 
S5 million in active research grants but also 
the activities of the Dalton Cardiovascular 
Research Center. 

Meininger studies microcirculation: 
"It's what we like to call the business end 
of circulation because it's the small blood 
vessels that are responsible for controlling 
blood pressure, for controlling blood flow, 
for the delivery of nutrients to the tissue 
and the removal of waste. So it's sort of 
where all the currency is exchanged." 

Meininger looks at how mechanical 
forces - anything from how blood ves
sels expand and contract as the heart 
beats to how they lose elasticity with age 
- affect those vessels at the cell level and 
even smaller. It's basically a study of the 
"scaffolding" that holds the smallest parts 

Below, this innovative MRI technique devel
oped by radiologist Yash Sethi begins with a dye 
injection in the foot and then uses blood-flow 
patterns to examine vessels in the chest and both 
arms. Traditionally, getting views in both arms 
was difficult. 



of the circulatory system together. 

To study these miniscule subjects, 

Meininger and fellow researchers must go 

far beyond ordinary microscopes. He uses 

atomic force microscopy, a technique that 

involves contact with the surface of what is 

being studied. He says the process is like a 

record player, which uses a needle to feel the 

grooves in a record. Atomic force microscopy 

uses attachments that actually touch tiny 

blood vessels to measure mechanical forces 

at work. Meininger can combine these mea

surements with other forms of imaging to 

look at the smallest elements of the cardio

vascular system. 

Other researchers at Dalton (from medi

cine, biological engineering and veterinary 

medicine) study other aspects of cardio

vascular disease: how the nervous system 

controls cardiovascular function, how 

hormones affect disease and more. 

Fighting on all fronts 
These are but a few of many research exam

ples. James Sowers, director of the Center 

for Diabetes and Cardiovascular Health and 

Thomas W. and Joan F. Burns Missouri Chair 

in Diabetology, is a leading national figure in 

studying the ties between diseases. Randy 

Prather in animal sciences works on the pos

sibility of xenotransplantation, or the use of 

animal organs in transplantation. Lil<ewise, 

Gabor Forgacs in physics studies how organs 

and other tissue assemble themselves; this 

could lead to transplant organs grown from 

a patient's own cells in the future . Sheila 

Grant in biological engineering studies 

biosensors, which could help people detect 

signs of a heart attack and seek help. Mike 

Davis in pharmacology and physiology and 

Kattesh Katti in radiology both work in 

nanotechnology, a futuristic field in medical 

research, imaging, diagnosis and treatment. 

The list of MU researchers and clinicians 

involved in fighting heart and cardiovascular 

disease is long enough that it won't even fit 

in this story. 

Take heart in this abundance. lll 

SPRING 2006 

Ideas meet investment; care meets cures 
In Dean William Crist's vision, the researchers fighting heart disease work right across the 

street from the doctors treating it, the scientists developing cancer drugs are mere yards 

away from cancer patients in hospital beds, and the School of Medicine's research efforts 

are as lauded as its education and clinical care. 

This already is happening to an extent, and the facility that could bring Crist's vision 

to full fruition is now the No. l University capital priority, meaning it tops the to-build list. 

Crist, Hugh E. and Sarah D. Stephenson Dean, has been pushing for the Health Sciences 

Research and Education Center as a part of a medical school strategic plan developed in 

2001. Renovation of 150,000 square feet of lab space at the medical school and around 

campus already has taken place. Some of those labs hadn't been touched since the 1950s. 

Sinks were rusty, and ceilings were falling in . Newly renovated labs make it easier to recruit 

top researchers, who in turn work to improve health and also bring money back to the 

University and region in the form of grants. 

Official planning and design for the new center could begin in 2006. Crist wants the center 

to house enough researchers to pull in enough grants from the National Institutes of Health 

(NIH) to boost MU's school into the top quartile of academic medical centers. 

Why is that a goal? Crist answers with a personal example. His father died recently at age 

91. When his father was born, life expectancy was just in the upper 40s. Granted, his father 

had quite a long life, but he is part of a trend toward longer life that comes through medical 

breakthroughs. "All of that has happened from basic research in the laboratory moving to the 

patients - almost doubling the human life span in two generations," Crist says. 

Researchers at the Health Sciences Research and Education Center would focus on 

the biggest causes of death: heart disease; cancer; infectious diseases; conditions such as 

diabetes and multiple sclerosis that involve immunology; plus the mental deterioration 

(Alzheimer's, for example) that often comes with longer life. 

In terms of funding, Gov. Matt Blunt has proposed the Lewis and Clark Discovery 

Initiative, which involves selling select assets of the Missouri Higher Education Loan Authority 

(MOH ELA), the state's student loan agency. The sale could generate up to $450 million and 

would fund various Missouri higher education projects, including these at Mizzou: $87.5 

million toward the $150 million Health Sciences Research and Education Center, $3 million for 

a plant science research center, $2 million for a transgenic greenhouse facility at MU's Delta 

Center in Portageville and $2 million for a life sciences incubator in Columbia. The MU Alumni 

Association's governing board voted to support the governor's proposal at its Feb. 11 meeting. 

The vital stats 
• 330,000 total square feet, including more 

than 220,000 square feet of research space 
• Space for more than 70 investigators, plus 

support staff (potentially 638 jobs per year) 

• Estimated cost of $150 million (a mix of 

state, federal and private funding) 

• $48.2 million in new economic activity 

created by the project annually An artist's rendering shows the 
proposed Health Sciences Research 
and Education Center. 
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