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150 YEARS AND GOING STRONG:
THE U-M MEDICAL SCHOOL
CELEBRATES ITS SESQUICENTENNIAL

Bench
-to-Bench

GENIUS
Two MacArthur awards in biological chemistry honor the
creativity of two great scientific minds at Michigan

A b o v e

Above the Huron
Taking Charge:
Empowered Asthma Patients Feel Better, Spend Fewer Health Dollars

W

hen asthma patients at the U-M Health System’s Asthma-Airways Clinic were
taught to take control of their health needs the results were dramatic — fewer
days in the hospital, fewer trips to the emergency room, fewer lost work days. In addition,
the yearly cost of health care for each patient declined nearly $3,400.

The Human Body in a
Motor Vehicle Crash:
What Really Happens?

Crash-test dummies have helped advance
motor vehicle safety dramatically over recent
decades. But a new study funded by the
National Highway Transportation Safety
Administration, with support from the General Motors Corporation, hopes to advance
our understandings of how the human body
is acted upon in a crash even further with
the establishment of a nationwide crash
investigation network.
The University of Michigan Health System is
one of seven medical research centers in the
U.S. selected to be a part of the network.

“You can make a significant difference when patients get involved in their own care,”
says William Bria, M.D., co-director of the U-M Asthma-Airways Clinic. “There probably is not a chronic disease that wouldn’t benefit from this approach, including diabetes
and heart disease. It pays off over and over and over again.”
Bria and his colleagues monitored the progress of 90 people participating for one year
in the asthma clinic, which emphasizes the need for patients to manage their own care.
Specifically, patients are taught to recognize asthma signs and symptoms, appropriately
alter the dosage of their medications, manage drug side effects, control panic, identify and
avoid factors that trigger asthma episodes, and communicate effectively with their doctors.
In between office visits, nurses call patients to evaluate their progress and help them
build problem-solving skills.
The researchers found statistically significant reductions in every category they
measured — the number of hospitalizations, emergency room visits, unscheduled office
visits, days spent ill and days out of work. Those results, Bria says, show the promise
of changes now transforming health care.
“The era of hospital-centered care is over,” he says. “The trend is now toward the
maturation of the health care system and more self-management by patients.”
Men and women in the U-M study both experienced benefits from the asthma clinic’s
self-management principles, but women consistently benefited more — a phenomenon
the researchers intend to investigate further.
Bria discussed the program and the evaluation of its results at the 1998 conference of
the American Lung Association and the American Thoracic Society in Chicago in April.
Asthma is the most common chronic respiratory condition in the United States, and the
number of cases has increased during the past five years. A recent analysis of the
disease’s economic effect concluded it costs $6.2 billion a year — and more than half
of that results from hospitalization and emergency room visits.

The network, called the Crash Injury Research A medical strategy that significantly reduces the need for those services, Bria says,
Engineering Network, will be made up of clearly reduces the cost of asthma and increases a patient’s quality of life.
research teams, including physicians and others, who follow crash victims from crash site to
treatment site through recovery and rehabilitation. Using the detailed observations thus
recorded, the manner in which injuries are sustained will be, it is hoped, more fully
understood. Information will be shared among the institutions participating in the network.
“We are looking at the individual and how they’re interacting with the restraints and with
the interior of the vehicle,” says Stewart Wang, M.D., Ph.D., assistant professor of surgery
in the Medical School and director of research at the Health System’s Trauma Burn Center.
“By looking at the pattern of injuries, we hope to get a much better idea of the forces the
human body is subjected to in a crash and how injuries are sustained.”
You may contact Stewart Wang at: stewartw@umich.edu
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Non-Toxic Emulsion Foils Deadly
Anthrax; Flu Virus Succumbs, Too
With the increasing involvement of U.S. military forces in the Persian Gulf region, military
authorities have become increasingly concerned about the threat that anthrax and other biological warfare agents pose to armed forces and civilian populations.
Spores of the deadly bacteria anthrax are a major concern. How do you wash them off?
What if you’ve inhaled them? Concentrated chlorine bleach and formaldehyde are known
to kill anthrax spores, but they’re also toxic to
humans.
A mixture of water, soybean oil, Triton X 100
detergent and the solvent tri-n-butyl phosphate
developed by the University of Michigan and
Novavax, Inc., a biopharmaceutical company
in Columbia, Maryland, seems to offer great
promise in the anthrax wars. A milky-white
emulsion of tiny lipid droplets suspended in
solvent, it has been shown to be remarkably
effective against anthrax and related bacteria
as well as certain viruses.
In studies with rats and mice in the U-M Medical
School under the direction of James R. Baker, Jr., M.D., professor of internal medicine and
director of the Center for Biologic Nanotechnology, the mixture, known as BCTP, attacked
anthrax spores and healed wounds caused by a closely related species of bacteria, Bacillus
cereus. (The letters BCTP stand for Bi-Component, Triton X-100 n-tributyl Phosphate.)
Baker describes the process as follows: “The tiny lipid droplets in BCTP fuse with anthrax
spores, causing the spores to revert to their active bacterial state. During this process, which
takes 4-5 hours, the spore’s tough outer membrane changes, allowing BCTP’s solvent to
strip away the exterior membrane. The detergent then degrades the spores’ interior contents. In
scanning electron microscope images, the spores appear to explode.” The rapid inactivation of anthrax bacteria and spores combined with BCTP’s low toxicity thus make the emulsion a
promising candidate for use as a broad-spectrum, post-exposure decontamination agent.

Gene Therapy
May Provide New
Answers to
Fibroid Problems

R

esearch from the U-M Women’s
Health Program suggests that gene
therapy may someday control a condition responsible for nearly half the
550,000 hysterectomies performed in
the United States each year.
Leiomyoma tumors—commonly known
as fibroids — are benign growths that
develop in the uterus and often cause
pelvic pain, abnormal uterine bleeding,
excessive urinary pressure, decreased
fertility, and increased chance of miscarriage. Treatment typically involves a hysterectomy that excises the tumors along
with the patient’s uterus.
The U-M research, however, offers hope
of a non-surgical alternative that would
leave a patient’s uterus, and fertility,
intact. U-M researchers, administering
DNA tailored to inhibit tumor growth,
have effectively killed human leiomyoma
cells in laboratory tests and suppressed
leiomyoma tumors in lab rats.

In separate experiments, Baker and his staff have found that BCTP, when inserted into the
nasal passages of mice infected with live influenza A virus, and when incubated with canine
kidney cells infected with the virus, greatly reduces viral antigen levels. “Our preliminary
studies have shown that BTCP is a highly effective killing agent for the influenza virus both
at the cellular level and in living animals,” Baker says. “Equally important is that BCTP has
no toxic effects on nasal or lung passages. It appears that if we treat the virus with BTCP
The significance of this development is
as it enters the nasal passages, we can prevent infection in mice. The next step is to see
enormous, because fibroids are the most
whether we can administer BCTP and
common tumor in humans and hysterthe virus separately and still prevent
ectomy is the most common surgical
procedure performed in this country. “Leiomoyomas are an incredibly common probinfection. The final step, of course, is
lem,” said Gregory M. Christman, M.D., an assistant professor and research scientist
to see whether it works in people.”
in the Department of Obstetrics and Gynecology and principal investigator in the
In future studies Baker plans to evaluate
leiomyoma study. “Our treatment had a pronounced effect in removing the smooth
BCTP’s effectiveness against inhaled
muscle tumor cells, suggesting it may ultimately be feasible to treat uterine leiomyomas
with gene therapy.”
anthrax spores as well as other bacteria
and viruses. The research is sponsored
The method of gene therapy Christman uses has been shown to inhibit the proliferaby the Defense Advanced Research
tion of malignant cancer cells, but malignancies often grow too fast and DNA delivery
Projects Agency (DARPA), the central
systems currently are too imperfect to make this particular method of gene therapy
research and development organization
more than a subordinate cancer treatment, he says. On the other hand, uterine
for the U.S. Department of Defense.
leiomyoma cells are benign and slow-growing and their symptoms can be relieved by
reducing the volume of tumors. Unlike malignant cells, eliminating every cell is not
Baker can be reached at
necessary. Therefore gene therapy that inhibits leiomyomas or induces regression may
jbakerjr@umich.edu
be sufficient treatment.
The U-M researchers’ next step is to investigate the effectiveness of various systems
for delivering the genes into uterine smooth muscle cells in vivo. Christman estimates
it will be another two to three years before they are ready to consider and enroll
patients in human trials.
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Reiki, Qi Gong,
Hawthorn:

The New Language of American Medicine?
A $6.7 million five-year grant from the National
Institutes of Health to the University of Michigan
will allow Steven F. Bolling, M.D. and Sara L. Warber,
M.D. to begin answering a $20 billion question: Are
the Americans who happily spend enormous
amounts of their hard-earned cash for herbs, vitamins,
bio-energy recovery techniques and a host of other
health aids that have come to be known as “complementary and alternative medicine” getting their
money’s worth?
The U-M Health System’s new NIH-funded Complementary and Alternative Medicine Research Center
is one of 13 such centers around the country and
the only one dedicated to understanding the effects
of complementary and alternative medicine on
cardiovascular disease.
“We want research studies on these therapies with
good, statistically analyzable data that are publishable,”
says Bolling, who is a professor of cardiac surgery
in the Medical School. “Whether we show that it
works or not, it’s good for Western medicine.”
Four research projects will be launched in the first
year to study the effects of complementary and
alternative medicine on:
• Wound healing and post-operative pain in coronary bypass surgery
• Post-operative recovery following cardiac surgery
• Congestive heart failure
• Ability to walk in diabetic patients with autonomic
and peripheral neuropathy who have cardiovascular disease
The complementary and alternative practices to be
examined include a traditional Chinese medical practice known as Qi Gong, which is the transfer of
energy fields to promote faster healing. Researchers
will look at Qi Gong as a healing procedure after
coronary by-pass surgery.
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Researchers will also investigate the effect of spirituality and religiosity following cardiac surgery on
post-operative recovery. Earlier preliminary research on
this subject at Michigan indicated that patients with
strong belief systems had better recovery outcomes.
A dietary supplement extracted from the flowers and
leaves of the hawthorn tree will be evaluated as a
treatment for congestive heart failure. Hawthorn is
widely used in Europe and preliminary studies indicate
that it is both safe and effective.
A bio-energy transfer technique known as Reiki will
be studied for its effects on diabetic patients.
The NIH grant includes funds for publication of results,
creation of statistical databases, curriculum development, research fellowships and a national symposium in the fourth year of the study.
“The reality of complementary and alternative medicine is two-fold in the U.S. right now,” Bolling says.
“We know that people are using it – to the tune of
$10-$20 billion a year – and that they often don’t
inform their doctors. We also know that there is little
good, hard scientific data to document whether
these treatments work, whether they cause harm,
whether they do nothing at all. We want to study
them, examine mechanisms and publish results using
sound scientific methods.”
“Probably 30-40 percent of all the patients a physician
sees are using some type of complementary or
alternative medicine,” says Warber, who is a Robert
Wood Johnson Clinical Scholar and a lecturer in
internal medicine in the Medical School. “We want
to be able to provide evidence-based education for
these health care professionals so that they can
counsel their patients in a sensitive and responsible
manner.”
You may contact Steven Bolling at
sbolling@umich.edu
You may contact Sara Warber at
swarber@umich.edu
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U-M Hospitals Still
Among the Nation’s Best,
U.S. News and World Report Said in 1998
The University of Michigan Hospitals once again made the honor roll of best
hospitals in America, in the 1998 survey released by U.S. News and World
Report magazine. The U-M Hospitals in Ann Arbor were ranked twelfth out of
the 14 top hospitals in the United States that made the prestigious U.S. News
and World Report Honor Roll.
The U-M Hospitals also received recognition for 13 specialties, including otolaryngology which moved to No. 3 in the country and geriatrics which jumped

to the No. 7 spot nationally. Three specialties were
ranked in the top 10, and 11 were ranked in the top 20
in their respective categories. Several factors were considered in compiling the rankings, including reputation
with board-certified specialists, mortality statistics and
level of medical technology. Overall, 1,985 of 6,400
U.S. hospitals met the magazine’s eligibility requirements.
The final rankings encompass 132 different hospitals.

Discovery of Missing Protein May Lead to
Improved Understandings of Progressive
Retinal Degeneration in Children
with Usher Syndrome

U

-M scientists are part of an international team of researchers who have identified a
protein that—when absent or defective because of genetic mutations—causes a
disease called Usher syndrome. Children with Usher syndrome develop progressive retinal
degeneration and are functionally blind by age 40. They also are born with varying degrees of
hearing loss.
In an article published in the June 12, 1998 issue of Science, researchers from the University
of Nebraska Medical Center, who directed the research project, reported the discovery of
the gene responsible for the most common type of Usher syndrome. Collaborators Anand
Swaroop, Ph.D., associate professor of ophthalmology and human genetics at the Kellogg
Eye Center in the U-M Health System, and Denise Yan, Ph.D., post-doctoral fellow, are trying
to learn more about the protein encoded by the
Usher gene (USH2A) and its effects on the
human eye.
Swaroop and Yan found large amounts of an
RNA molecule, which directs production of the
Usher syndrome protein, in the retina of the
eye. “Since the predicted Usher protein has a
physical structure similar to other extracellular matrix proteins, it may serve as the glue
that holds retinal cells together,” Swaroop
said. “It also may provide a connecting medium for communication between different
components of the retina.”
In future research, U-M scientists will try to determine exactly where the USH2A protein
is located in the retina and precisely what its function is. Once scientists understand
what the protein does, they may be able to develop new treatments for people with
Usher syndrome and other types of retinal degeneration.
The long-term implications of the study for other retinal and macular degenerations are
unclear, according to Swaroop. “We do know that age-related macular degeneration—the
most common cause of blindness in the elderly—is associated with changes in components of
the extracellular matrix,” Swaroop said. “In future research, we will try to determine if the
function of the USH2A protein is altered in this disease, as well.”

“We are gratified that physicians, patients
and the media recognize nationally the outstanding medical care provided by the
University of Michigan Health System,” said
Gilbert Omenn, M.D., Ph.D., executive vice
president for medical affairs and CEO, University of Michigan Health System. “It is no
small feat to be among the top 14 of 6,400
hospitals — 132 of whom were “finalists”
for this honor roll. We realize many hospitals
are investing and working hard to try and
displace those ahead of them.”
The U-M Hospitals were ranked 10th in 1997
and 15th in 1996.
The rankings in each specialty category are:
• Overall–12
• Pulmonary–13
• Otolaryngology–3
• Gynecology–17
• Geriatrics–7
• Neurology and Neurosurgery–19
• Rheumatology–9
• Cancer–20
• Rehabilitation–11
• Urology–23
• Endocrinology–11
• Orthopedics–36
• Psychiatry–12
• Gastroenterology–12

Swaroop and his team have just received new funding from the Macular Vision Research
Foundation to support a major research program at the Kellogg Eye Center to focus on
genetic risk factors in age-related macular degeneration.
The research was funded by the National Institutes of Health, the Nebraska Research
Initiative Fund, the Foundation Fighting Blindness and Research to Prevent Blindness.
Swaroop may be reached at swaroop@umich.edu
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A STANDING OVATION FOR “PROJECT SHUNT” IN GUATEMALA
“

I

t was an amazing experience for me as a physician,” says Nicholas Boulis, M.D., a senior resident
in neurosurgery, who helped organize an 8-person
medical team to go to Guatemala last summer to
operate on children with hydrocephalus and spina
bifida. “When we got there, we received a standing
ovation from 50 families.”
There was a reason Boulis and his team were so welcome.
During their week in Guatemala City, the 8-member team,
which included Boulis’ pediatrician father, Matthew
Boulis, from New Jersey, performed 13 life-saving

Higher Doses of Radiation Therapy
Improve Chances of Survival for Those
With Advanced Liver Cancer

L

ong-term research from the U-M Comprehensive Cancer Center suggests that
patients with advanced liver cancer can tolerate high doses of radiation therapy
— and potentially improve their chances of survival in the process.

“If you can safely increase the dose of radiation delivered along with chemotherapy, you improve the patient’s chance of responding to the therapy. Our prior
studies, which involved more than 100 patients, have shown this to be the case,”
says Cornelius McGinn, M.D., a radiation oncologist and lead investigator on the
U-M liver cancer study.
For 10 years, U-M researchers William Ensminger, M.D., Ph.D., Theodore
Lawrence, M.D., Ph.D., and Randall Ten Haken, Ph.D., have investigated the use
of focal liver irradiation along with chemotherapy delivered directly to the tumor
via the hepatic artery. As a result of that research, they have developed a detailed
formula for estimating the risk of radiation-induced liver disease for individual
patients, based on the volume of normal liver tissue that is irradiated along with
cancer cells.
The strategy works, McGinn says, by carefully targeting the tumor with external
beam irradiation and excluding as much healthy liver tissue as possible. For each
patient a dose is then selected which should maximize the potential benefit of
radiation without exceeding an estimated 10 percent chance of developing radiationinduced liver disease.
At this point, 21 patients have been treated this way. The average radiation dose
was significantly higher than the dose they would have been administered in the
previous study, and only one patient has experienced a radiation-related complication. “This is probably the most aggressive non-surgical treatment a patient can
receive for liver cancer in this country,” McGinn says.
A paper detailing the U-M findings was published in the June, 1998, issue of the
Journal of Clinical Oncology.
The next phase of the research involves further increasing the radiation dose in
an additional group of patients (because the current formula has been found to
overestimate the risk of complications) and studying how much this regimen
improves tumor control.
Ensminger can be reached at ensminge@umich.edu
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shunts on children with hydrocephalus and 11 spina
bifida repairs. Another eight surgeries were done in
the following weeks by Guatemalan surgeons with
materials brought there by the team.
Boulis was encouraged to organize the expedition by
the Michigan chapter of Healing the Children, a national
relief organization. Boulis and the team raised about
$15,000 to support the effort, and received valuable
in-kind gifts from several subsidiaries of Johnson &
Johnson, which supplied materials, and Airborne
Express, which shipped 1,500 pounds of medical
equipment to Guatemala City from the U.S.. Supplies
and antibiotics were also contributed by St. Joseph
Mercy Hospital and a Cleveland group called Rainbow
Children and the team also received materials from
the now-closed VA Hospital in Allen Park.
A Rotary Club in Frankfort is helping to raise funds
for future trips. The Pediatric Foundation of Guatemala helped organize the clinic.
“With more personnel, we could have done more
operations,” says Boulis, who hopes a way can be
found in the future to find medical volunteers from
across the U.S. to join the effort so that trips to Guatemala can be made every month or two. “There’s a
greater than 50 percent mortality rate for kids who
need the surgeries and don’t get them,” he notes. “You’re
helping children who will perish without your help.”
The team left behind about 25 shunt systems for
neurosurgeons in Guatemala to use. The shunts, which
cost about $400 each, are prohibitively priced for the
Guatemalan families whose children need help, Boulis
says.
“It was a Herculean task for everybody on the team,”
Boulis says. “But the rewards were enormous. It’s why
you go into medicine – to know you’re making a difference.” In addition to Boulis, other Michigan members
of the team included Judy Negele, house officer in
anesthesiology, Karin Muraszko, associate professor
of surgery and assistant professor of surgery in the
Department of Pediatrics and Communicable Diseases
and nurses Kathy Lenava and Debra McCloskey. In
addition to Boulis’ father, other medical staff from
outside the University included David Jones, a British
anesthesiologist, and scrub technician Ethel Parker
of Toledo, Ohio.
Boulis can be reached at nboulis@umich.edu
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Learning to Love Science
in a Diabetes Lab
M

any of us would be thrilled
to lose 20 pounds.

But for 14-year-old Michelle
Richardson, who has juvenile
diabetes, it was a frightening experience she didn’t understand, and
one that propelled the high school
sophomore from Canton, northeast of Ann Arbor, into taking part
in an after-school science project
with the NIH-funded Diabetes
Research and Training Center in
the Department of Internal Medicine in the Medical School. Under Jessica Schwartz, professor of physiology,
Richardson has for the past year worked on a project dealing with the effect of
insulin on fat cells. In the process, she has learned laboratory skills and gained a
better understanding of her own diabetes.
Richardson was motivated to do her science project so that she could participate
in the Olympics of the Mind, a national competition sponsored by the
NAACP’s Afro-Academic, Cultural, Technological and Scientific Olympics that
was started by veteran journalist Vernon Jarrett to showcase minority talent
in areas other than athletics. “The project helped me understand why I need
to take the shots and why I have to rotate the area I inject,” Richardson says,
explaining that fat cells will build up if shots are given in the same area.
This year Richardson is working with doctoral candidate Christina Hodge in
the laboratory. “I enjoy it,” Hodge says. “Michelle is now doing real research
with us, taking a more active role in asking questions and in getting the
experiments to work.” Hodge says she enjoys working with Michelle and feels
that minorities and women in science have a special obligation to younger
women who need role models and mentors. Richardson has already decided
she wants to attend the University of Michigan and eventually study to become a
forensic pathologist.

AirLifeLine:
A Free Ride To the Hospital
When It’s Desperately Needed

L

ast year 35 patients coming from towns like Alpena
and Sault Ste. Marie and other small towns as far as
600 miles away made it to Ann Arbor and the U-M
Health System within a matter of hours for expert diagnoses
and surgeries or time-sensitive organ transplants – the kinds
of treatment that it is possible to get only at a large medical
research institution like the U-M Health System. Half of the
patients were children. Nearly all of them lacked significant
financial resources.
They came on small planes with their own pilots, the way we
might expect Cher or Michael Jordan to travel. But they didn’t
have to pay anything for the customized service. The plane,
the fuel, the airport charges – all were paid for by the pilot
flying the plane.
About 1,000 private pilots – engineers, doctors, lawyers,
commercial pilots and business people — across the U.S., all
members of a Sacramento, California-based organization
known as AirLifeLine, are now volunteering their time and
their planes to help financially-needy people get the medical
care they need, no matter how far away that care might be.
Started by a Sacramento businessman and pilot, Tom
Goodwin, and a few of his pilot friends in 1978, the organization now transports ambulatory patients, requiring medical
travel they cannot afford, on missions all across the United
States.

AirLifeLine came to Michigan in 1997 thanks to the efforts of Tom McCain, a retired New York Stock Exchange trader
and resident of Manhattan who earned his history degree from the University of Michigan in 1959. A good friend of
AirLifeLine’s president, Jon Wurtzburger, who was also a member of the New York Stock Exchange for many years,
McCain is now a member of AirLifeLine’s board of directors and oversees their outreach programs. Soon after joining
the organization as a volunteer, he decided that one of his first efforts would be to make the service available at his
alma mater.
“It’s hometown America coming to the big medical center,” says McCain. “We’re talking grass-strip airports in isolated rural
areas. Most of our passengers have some form of medical insurance, but their illnesses may still have devastated
them financially. In addition, long arduous trips sap their energy. We’re glad AirLifeLine can help them out.”
Why do pilots do it? “The pilots get to know these people well,” McCain says. “They get to see up close the good
they’re accomplishing; they see these people get better. Pilots love to fly, and this gives them a wonderful reason to
do so.”
McCain’s efforts over the next year will be aimed at spreading the AirLifeLine word even farther afield. “We’re
starting a national radio campaign of 60-second spots that will focus on areas with large rural populations disconnected from major medical centers,” he says. “We want patients to know about this service. We want doctors to
know about it. We want everyone to think of AirLifeLine when a friend or neighbor needs America’s best medical
care, but doesn’t have the money to get it. Being out of money doesn’t have to mean being out of hope.”
The national organization has received a big boost in the past year with a $1 million grant from the Ronald McDonald
Foundation, which supports a residence near the C.S. Mott Children’s Hospital in Ann Arbor.
You may contact Tom McCain at tommcc@bcn.net
You may contact AirLifeLine in Sacramento at 1-800-446-1231 or visit their website at www.airlifeline.org
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HAND-ASSISTED
LAPAROSCOPY
OFFERS QUICKER
RECOVERY FOR
KIDNEY DONOR
Lynn Toornman of Toronto, who gave a kidney
to her mother, Suzanne Siddall, of Battle Creek,
at University Hospital in 1998, was able to return
to normal activities, including driving, within a
week of surgery — a recovery that commonly
takes three to four weeks. Using a new technique,
a variation of laparoscopy, to remove Toornman’s
kidney, made the faster recovery possible.
“I liken laparoscopy to operating with chopsticks,” says Stuart Wolf, M.D., director of the
Center for Minimally Invasive Urology in the U-M
Department of Surgery. “It’s hard enough for a
surgeon just to operate laparoscopically, but the
tiny incisions mean we also can’t use the greatest
surgical instrument ever — the hand.” Wolf and
his colleagues made Toornman’s incision large
enough to allow hand-assisted laparoscopy,
which makes removal of the kidney easier and
quicker but still isn’t as invasive as open surgery.
Hand-assisted laparoscopy is made possible by
a device called a Pneumo Sleeve, a modified surgical glove that allows surgeons to insert their
hand through an incision while maintaining the
airtight cavity needed to hold injected carbon
dioxide that expands the work space and improves
visualization.
The modification allows surgeons without
advanced technical training to employ laparoscopic techniques and doctors experienced in
laparoscopy to use it on more complicated procedures. “It opens the door for more patients to
benefit from laparoscopy,” Wolf says.
Surgeons at a few medical centers around the
country use traditional laparoscopic techniques
to excise kidneys from donors, then make an
incision at the conclusion of the procedure to
remove the organ. For hand-assisted laparoscopies,
however, this incision is made first so the surgeon
can use it during the operation. “Current results
with standard laparoscopic donor nephrectomy
have been favorable, but the procedure is difficult
to perform,” Wolf says. “With the hand-assisted
technique more surgeons should be able to
safely perform the procedure, so more donors
will benefit from minimally invasive surgery.”
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Pneumocystis mutations
sulfa drugs in AIDS
A major concern for U-M surgeons
was whether the quality of the
donated kidney would suffer as a
result of this novel technique, says
Robert Merion, M.D., director of the
U-M Transplant Center. Merion
assisted Wolf in the laparoscopic
kidney removal and also transplanted
the organ in the recipient. “In this
first pioneering case,” he says, “the
kidney looked beautiful and functioned perfectly immediately after
it was transplanted. We would
have been hard pressed to make it
go any more smoothly.”
The Toornman-Siddall transplant
provides anecdotal evidence that
hand-assisted laparoscopy is a
medically viable alternative to open
surgery in some cases. But how
does it stack up against standard
laparoscopy, in which no incision is
made for the surgeon’s helping hand?
Wolf and colleagues from the University of Wisconsin addressed that
question in a paper published in the
July, 1998, issue of the Journal of
Urology in which they compare
hand-assisted and standard laparoscopy for cases — such as kidney
cancer — in which it is less critical
to extract the kidney in pristine
condition.

N

ewly discovered mutations in the genes of a type
of pneumonia that is the most common severe
opportunistic infection in AIDS patients may be
cause for concern.
The study revealing the mutations was undertaken by
Powel Kazanjian, associate professor of internal
medicine in the Medical School and director of the
HIV/AIDS Program, and Steven Meshnick, M.D., Ph.D.,
professor of epidemiology in the School of Public
Health, and involved 27 AIDS patients treated for
pneumocystis from 1991-97.
The genetic mutations occurred in significantly larger
numbers among patients who were taking sulfa drugs,
which have proven to be the most effective for preventing and treating pneumocystis. “The importance
of this study is that it documents mutations in
pneumocystis in HIV/AIDS patients,” says Kazanjian.
“It is possible that the mutations may lead to resistance to sulfa in pneumocystis.”
Twenty of the 27 patients involved in the study had
AIDS and the other seven were non-HIV-infected patients
with compromised immune systems. They were being
treated at the University of Michigan Health System,
Indiana University Medical Center and Ann Arbor Veterans Administration Hospital.
Investigators examined the pneumocystis gene and
found a significantly higher incidence of mutation in

The researchers concluded the hand-assisted
technique was faster and reduced major complications. At the same time, the length of patients’
hospital stays, recovery time and post-operative
pain increased only minimally. “The bottom
line,” Wolf says, “is that hand assistance appears
to increase the speed and safety of laparoscopic
nephrectomies without sacrificing the benefits of
minimally invasive surgery.”
To date, 10 laparoscopic donor nephrectomies
have now been performed at the University of
Michigan by Dr. Wolf and associates. Comparing
the results to a set of 10 age-and-sex matched
patients undergoing open donor nephrectomy in
1998 reveals the benefits of the laparoscopic
approach. Narcotic use in the hospital was 60%
less in the laparoscopic group, confirming that
the laparoscopic procedure causes less postoperative pain. Hospital stay was also 30%
shorter on average in the laparoscopic group.
Most importantly, the laparoscopic donor
nephrectomy patients returned to normal, nonstrenuous activity 10 days following the operation,

while it took 26 days on average for the open
donor nephrectomy patients to achieve this
same functional status. These benefits do come
at a cost, however, in that the laparoscopic procedure takes almost 2 hours longer to perform
than the open one. Dr. Wolf, Dr. John Konnak,
Dr. Robert Merion, and members of the Transplant Section of the University of Michigan have
now opened a prospectively randomized comparison between open and laparoscopic donor
nephrectomy. This will be the first prospectively
randomized comparison of laparoscopic nephrectomy with open flank nephrectomy ever performed,
and will provide very important information for
the benefit of patients. For information regarding
this study, please contact Dr. J. Stuart Wolf,
Jr. at 734-764-8397.
Wolf can be reached at wolfs@umich.edu
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suggest resistance to
patients
patients who were taking sulfa drugs (71 percent)
compared to those who were not (15 percent). All of
the mutations occurred in patients with AIDS.
The mutations occurred at two amino-acid positions.
Kazanjian and Meshnick believe these two mutation
points may be involved in sulfa binding. The same
types of genetic mutations have been previously documented to be associated with resistance to sulfa in
certain strains of meningitis, streptococcus and malaria.
It was not possible to determine what caused the
mutations or if the mutations represented actual
resistance. Kazanjian and Meshnick are currently conducting a larger study to further investigate these findings. Follow-up studies to determine if resistance is
occurring, Kazanjian says, will examine what effect
larger sulfa doses have on these mutations, what is
causing the mutations and exactly how the mutations
might interfere with sulfa.
Kazanjian and Meshnick say study results indicate that
the mutations are a recent occurrence. The research
team found no evidence of mutations in any of the
samples prior to 1995.
Sulfa targets pneumocystis at the genetic level, interrupting the synthesis of folic acid, which is responsible for cell division.

Retelling Bad Stories:
Can It Be the Route
to Good Health?
I

t was one of those life-changing moments,” says Jeffrey Sonis, M.D., M.P.H.,
about his 1993 trip to former Yugoslavia with Physicians for Human Rights to talk
with victims of torture. He particularly remembers an elderly woman who spoke
for a group of refugees from the town of Ljubija.
“She was very closed,” Sonis says. “I remember
her exact words: ‘We have fear into our bones.’ “
By the next day, when the woman had listened to
others talking to the visiting physicians and had
begun to talk herself, her feelings had changed.
“She told us she was really glad we’d come,”
Sonis, who is an assistant professor of family
medicine in the Medical School and assistant
professor of epidemiology in the School of Public
Health, says. “She’d experienced a kind of catharsis. It made me realize that having your story heard
can be very powerful. From that moment, I wanted
to somehow make this process of being heard,
this connection between human rights and health,
part of my medical career.”
One research project Sonis is currently directing focuses on another group of victims,
those who experienced various human rights abuses during the apartheid era in South
Africa. The 3-year longitudinal study, which is being co-directed by Dan Stein, M.D.,
of the University of Stellenbosch in South Africa, will seek to answer, in a scientifically valid way, questions pertaining to the effects of testifying before the Truth and
Reconciliation Commission. The study is being funded with a three-year $200,000
grant from the Templeton Foundation, which supports studies that bridge our understandings between science and spirituality.

Does giving such testimony lead to psychological healing? Does it lead to forgiveness? Can such an experience lead to
greater anxiety, fear or depression? Are there specific aspects of the testifying experience that are associated with healing?
These are some of the questions that Sonis and Stein hope to answer. “There have been 15 or so Truth Commissions, but
there’s no research on what happens afterwards to people who testify,” Sonis says. “We want to learn what effects the
giving of such testimony has on those who speak.”
Sonis notes that some research shows that victims of childhood sexual abuse may feel more empowered when they have
told their experiences to others, while other evidence indicates that rape victims may do poorly after testifying in court. But
telling one’s story in the hope that someone else will be punished may be different, Sonis hypothesizes, than telling your story
to simply receive public acknowledgement of your suffering.
In addition to his research on the Truth and Reconciliation Commission, Sonis is also looking at the effects of trauma on
Bosnian refugee populations in a separate study funded with a $100,000 grant from the National Institutes of Health.
Although most of the research on torture and trauma has been conducted with samples drawn from psychiatric referral
settings, most refugees are seen in primary care settings. Sonis, and his partner, James Coyne, Ph.D., from the University of
Pennsylvania, are investigating the effects of torture and trauma on Bosnian refugees in greater Detroit who are seen in
primary medical care offices.
What does any of this have to do with the practice of medicine? Plenty, in Sonis’ view. From Capetown to Detroit, physicians
every day are seeing patients for whom traumatic experiences have led to physical and mental symptoms for which they
seek treatment. “Many physicians in the U.S. and elsewhere in the world are seeing patients every day who have suffered
profound trauma,” Sonis points out. “It’s often difficult to know in what ways their presenting symptoms are linked to the
past horrors they have suffered.” In addition, research on torture survivors may provide important insights for treatment of
other forms of severe trauma, such as domestic violence and rape. The ultimate goal of his research is to develop treatment
models that draw on the resilience of survivors, and help give them back their dignity.
Sonis can be reached at jsonis@umich.edu
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WHEN CAN I GO TO WORK?
Ergonomic solutions devised by medical and engineering researchers
at Michigan may bring some happy answers to the question for people
with physical disabilities

Measuring ProstateSpecific Antigens
May Help in Gauging
the Effectiveness of
Chemotherapy for
Men with Advanced
Prostate Cancer

M

easuring the level of a
prostate-specific antigen
in the blood may allow a physician to reliably gauge the
effectiveness of chemotherapy
in men with advanced prostate
cancer, according to a study
undertaken by researchers at
the U-M Comprehensive Cancer
Center.

Medical and engineering researchers at the University of Michigan have joined forces to bring new
understandings to the area of worker disability. A 5-year $4 million study funded by the National Institute
for Disability and Rehabilitation Research, an agency within the U.S. Department of Education, will allow a
team from the Medical School’s Department of Physical Medicine and Rehabilitation and the College of
Engineering’s Center for Ergonomics to look broadly at the issue of worker disability.
The researchers will use a wide spectrum of approaches, ranging from clinical medical interventions to biomechanical studies to validation of a new model of the comparison between work and the inability to
work. The study will support not only research but also the development and demonstration of professional education and service delivery systems.
The clinical portion of the study will take place at The Spine Program, the University of Michigan’s new
multi-specialty clinic which opened in January, 1999, in the Briarwood area on the south side of Ann
Arbor, and at the WorkWise occupational rehabilitation program which shares the facility. Some of the
engineering studies will be performed at the Center for Ergonomics and in the Medical School’s Rehabilitation Engineering Center.
“The federal government and the disability community are looking to us not just for research findings, but
for ways to really improve the lives of people with disabilities,” says Andrew Haig, M.D., who is one of
four directors for the project and assistant professor in the Medical School’s Department of Physical
Medicine and Rehabilitation and Surgery as well as director of the interdepartmental Spine Program and
WorkWise occupational rehabilitation program. “They are looking to us to be agents for change. The
dozen clinical and basic scientists working on this project take this mission very seriously.”

Haig is optimistic that they will succeed. “The level of openness, friendship and collaboration among all
the members of the team is remarkable,” he says. “I feel that it is the
most important sign that we will be able to bring the leadership to this
Measuring the antigen allows a physician to know whether
field that is expected of us.”
the prescribed therapy is working and to quickly and confidently change the treatment plan if it’s ineffective — and preIn addition to Haig, who is an expert on the back muscles and in the
sumably improve the patient’s quality of life as a result.
triage of persons with complex disabilities through the health care system, other co-directors for the project include:
The U-M researchers studied 62 men with advanced prostate
cancer and found that those whose PSA level declined 50
Thomas Armstrong, Ph.D., professor in the College of Engineering’s
percent or more after eight weeks of chemotherapy had a
Department of Industrial and Operations Engineering and Department
significantly higher survival rate.
of Biomedical Engineering as well as director of the Center for Ergonomics. He is an international leader in the pathogenesis of muscuPSA screening tests are used to measure the level of a prostateloskeletal disorders, biomechanics and work analysis and design.
specific antigen in the blood — which indicates the presence
of prostate cancer. Using the tests to gauge patients’ responses
Simon P. Levine, Ph.D., associate professor and director of the U-M
to therapy has been controversial because opinions differ on
Rehabilitation Engineering Program and Rehabilitation Technology Services
issues of validity and interpretation.
in the Departments of Physical Medicine and Rehabilitation and Biomedical Engineering. He is an expert on computerized and robotic
The U-M researchers found that patients whose PSA levels
assistive technologies.
declined at least 50 percent after eight weeks of chemotherapy
survived for 91 weeks (median), compared with 38 weeks
Robert Werner, M.D., associate professor of physical medicine and
for those whose PSA level did not decline 50 percent.
rehabilitation with a joint appointment in the School of Public Health.
He is an associate research scientist in the Center for Ergonomics and
The study was conducted by David C. Smith, M.D.; Kenneth
chief of the Physical Medicine and Rehabilitation Service for the Ann
J. Pienta, M.D.; Rodney L. Dunn, M.S.; and Myla S.
Arbor Veterans Administration Medical Center. His research interest
Strawderman, M.S.
centers on upper extremity repetitive trauma disorders.
You can learn more about the project by visiting the U-M Rehabilitation
Engineering Research Center’s website at: http://www.engin.
umich.edu/dept/ioe/RERC/RERC.html
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Sebastian,

The Hearing Mouse:

A Tale of How Transgenic Technology Makes
Finding Gene Mutations Easier
oping new treatments that someday could
restore hearing in children and adults.”

O

n June 23, 1997, a mouse was
born in a laboratory at the University of Michigan Medical
School. This mouse — affectionately
known as Sebastian — was different from
his seven litter mates, his mother and
father and all the other mice in his ancestral line. Thanks to U-M scientists and
genetic engineering technology, this
mouse could hear.
Sebastian is a shaker-2 mouse — a strain
descended from a mouse exposed to X-rays
in 1928. Because of an X-ray-induced
mutation on mouse chromosome 11,
which has been passed on to later generations, shaker-2 mice are born with inner ear
defects which cause deafness and balance
abnormalities.

In a paper published in the May 29, 1998
issue of Science, U-M scientists described
how they used transgenic technology to
find the recessive mutated gene responsible for deafness in shaker-2 mice. By
injecting short sections of normal cloned
DNA into fertilized mouse eggs and then
waiting to see which DNA clone produced
a hearing mouse, U-M scientists were able
to focus their search for the mutant gene
in a small area and find it faster than
would have been possible without
transgenic technology.
The U-M study represents the first permanent correction of a deafness-related
genetic mutation and the fifth time that
identification of a deafness gene in mice
helped scientists find a similar gene in
humans, according to Sally A. Camper,
Ph.D., associate professor of human
genetics in the U-M Medical School, who
directed the research.
“There are at least 12 other deafness-related
mutations where the gene remains
unknown,” Camper said. “Finding the
defective gene is the first step toward devel-

“The next step is to develop delivery
vehicles to introduce the normal gene into
inner ear cells of individuals who carry
these deafness genes,” said Yehoash
Raphael, Ph.D., assistant professor of otolaryngology in the U-M Medical School,
who directed microscopy studies for the
project. “Once adequate vectors are available, gene therapy for genetic-based deafness will become a reality.”
Frank J. Probst, a graduate student in
human genetics in the U-M Medical
School, and lead author of the Science
paper, identified the single-point mutation
on mouse chromosome 11. “The normal
gene and the shaker-2 gene are nearly
identical except for one DNA base-pair
out of more than 30,000 base-pairs in the
gene.”
Unfortunately, this tiny change in the
DNA occurs right in the middle of the
genetic blueprint for a key enzyme involved
in inner ear development, according to
Camper. “We discovered that the gene carries coding instructions for a previously
unknown myosin enzyme, which we’ve
named Myo15,” Camper said.
Myosin enzymes are common in animal
cells — especially in muscle cells where
they convert stored energy into motion
making it possible for muscles to contract
and move. “We think Myo15 is a different
type of myosin enzyme, which works like
a tiny bulldozer grabbing proteins or
other cell components and moving them
to different locations,” Camper explained.
Although more research will be needed
to know for sure, Camper and Probst
believe that one of Myo15’s functions may
be to transport a protein called actin to
inner ear hair cell fibers during their development. These fibers or stereocilia move
in response to changes in sound frequency
like a field of wheat moves in response to
changes in wind speed and direction.
Their movement sends electrical signals
to auditory nerves, which the brain translates into sound.

“Hair cell stereocilia in shaker-2 mice look
as if they’ve been mowed down,” Raphael
said. “The cells are alive, but the stereocilia
are stunted.”
“We suspect the mutation in the Myo15
gene changes a single amino acid in the
myosin enzyme, so it cannot bind to actin
in the developing hair cells,” Probst said.
“If they can’t get actin to the right place,
the hair cells don’t develop normally and
the mouse can’t hear.”
In a related paper in the same issue of
Science, Thomas B. Friedman and other
scientists at the National Institute on
Deafness and other Communication Disorders describe how the correction of the
deafness gene in shaker-2 mice helped
them find a nearly identical gene
(DFNB3) on human chromosome 17,
which encodes the same type of myosin.
Mutations in DFNB3 produce congenital
deafness in humans, just as mutations in
shaker-2 do in mice.
“Interaction between scientists working
with the mouse genome and the human
genome made it possible to locate these
genes so quickly,” Camper said. “It’s a perfect example of how transgenic technology
in mice can contribute to research with
the potential to help people.”
Other researchers from the U-M Medical
School collaborating in the study included
Thomas L. Saunders, Ph.D., senior
research associate and director of the
Transgenic Animal Model Core, and Robert
H. Lyons Jr., Ph.D., assistant professor of
biological chemistry and director of the
DNA Sequencing Core.
The study was funded by the National
Institute on Deafness and Other Communication Disorders and the National
Science Foundation.
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