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Above the Huron
Cell Signaling and the Immune System:
A Protein Produced by the Bubonic Plague Bacterium Provides Intriguing Hints as to
How the Body’s Defenses Are Destroyed
Yersinia pestis: No Friend to Man
Yersinia pestis, the deadly bacterium that causes
bubonic plague, kills by cutting off a cell’s ability to
communicate with other immune system cells
needed to fight off the bacterial invasion. In a study
published in the September 17, 1999, issue of Science,
U-M Medical School
scientists identify one
protein responsible
for the plague’s lethal
effect and the molecular family it targets.
“Yersinia is a clever
pathogen,” says Kim
Orth, Ph.D., a research
investigator in the
Medical School. “It
found our Achilles’
heel—one family of
molecules used by
every mammalian
cell to transmit signals involved in the
immune response
and cell death.”
If scientists can understand the mechanism
Yersinia uses to control
Zhao Qin Bao and Kim Orth
cell signaling and
how it destroys the immune communications system, it could have important implications in medicine,
especially in cancer and immune-related diseases,
Orth adds.
“YopJ, the protein Yersinia uses to block this signaling process, is one of six proteins injected by
the bacteria into immune cells called macrophages,”
explains Jack E. Dixon, the Minor J. Coon Professor
of Biological Chemistry and chair of the Department
of Biological Chemistry, who directed the research.
Every Yop has a specific function and they work
together to gain entry into a cell and destroy the body’s
defense systems.
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“In this study, we found that YopJ binds to similar
molecules located at the same point in two critical
cellular signaling pathways,” Dixon says. The first
pathway, called MAPK, controls cell growth and
regulates the immune inflammatory response. The
second pathway, known as NFkB, also regulates the
immune inflammatory response, as well as preventing cell death and controlling embryonic development.
“Scientists thought these two pathways were
unrelated, but YopJ recognized a common component in molecules at the mid-point of the MAPK
and NFkB pathways,” Orth says. “By binding to this
one molecule, called MKK in one pathway and
IKKbeta in the other, YopJ cuts the main cellular communications cable and shuts down signaling.”
“Because YopJ is found in many species of bacteria
— including salmonella, an intestinal pathogen, and
rhizobium, symbiotic bacteria involved in nitrogen
fixation—it is particularly intriguing,” Dixon says. “It
is rare that a protein effector is found in both plant
and animal pathogens.”
“YopJ’s molecular structure is slightly different in
other bacterial species and it attacks different types
of cells, but all YopJ proteins undoubtedly recognize
the same molecules in the signaling pathways,”
Dixon says. “This indicates YopJ is an important
and effective virulence factor, which has been conserved for long periods of evolutionary history.”
The study was funded by the National Institutes of
Health and the Walther Cancer Institute. Collaborators on the study from the Medical School included
Zhao Qin Bao, research associate; Scott Stewart,
a graduate student; and Amy E. Rudolph, Ph.D., a
post-doctoral research fellow. Additional collaborators
were James B. Bliska, Ph.D., and graduate student
Lance E. Palmer from the State University of New
York at Stony Brook.
Orth can be reached at kimorth@umich.edu.
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Can Aspirin Prevent
Antibiotic-Induced
Deafness?
Clinical Trials in Xi’an, China, Will Show if Damage
Caused by Aminoglycosides Can Be Prevented

S

alicylate—the active component of ordinary aspirin—
can prevent deafness in guinea pigs exposed to a common class of antibiotics that destroy delicate hair cells in the
inner ear. Such are the findings of a study published in the
July, 1999, issue of Laboratory Investigation by Jochen Schacht,
Ph.D., a biochemist and professor in the Otolaryngology
Department, and Suhua Sha, M.D., a research associate in
the Kresge Hearing Research Institute at the Medical School.

are known to cause hearing loss and balance disorders in
a significant percentage of individuals who take them.

Clinical trials currently underway at Xijing Hospital, the
hospital of the 4th Military Medical University in Xi’an,
China, will determine whether aspirin is as effective in people
as it is in guinea pigs. The trials at Xijing Hospital are being
coordinated by Wei Guo Huang, professor and chair of the
Department of Otolaryngology there. “These drugs are a
serious problem in rural areas of developing countries,
especially China and Southeast Asia, where they are widely
used because they are so effective and inexpensive,” Schacht
says. “All too frequently, they are the only affordable drugs
available. Studies of deaf-mutism in southeastern China
showed that two-thirds of the cases were caused by
aminoglycosides.”

Other experiments showed that iron chelators—medications used to “soak up” excess iron in the bloodstream—
protected guinea pigs from gentamicin’s ototoxic effects.
One of the chelators tested was 2,3-dihydroxybenzoate
or DHB. In an effort to develop a simple and clinically
feasible way to prevent hair cell damage, Schacht and
Sha modified the experiment using a related compound
called 2-hydroxybenzoate or salicylate.

Discovered in the 1940s, aminoglycosides—which include
streptomycin, gentamicin, neomycin and others—are the
most widely used antibiotics in the world even though they

Medical Information
Online: The Health of the
Data Isn’t Always Robust

Jochen Schacht and Suhua Sha

In 1995, Schacht and his colleagues reported their discovery that gentamicin combines with iron in the body
to trigger production of free radicals—unstable molecules that rip apart and damage cells. Thousands of
tiny hair cells in the inner ear are especially vulnerable.

In subsequent experiments with guinea pigs receiving
gentamicin, they were able to show that iron chelators,
including salicylate, offer protection against damage to
the hair cells of the inner ear.
The research was funded by the National Institute on
Deafness & Other Communication Disorders, National
Institutes of Health. The experiments were conducted
at the Kresge Hearing Research Institute.
Schacht can be reached at schacht@umich.edu; Sha can
be reached at shasha@umich.edu.

Michigan Researcher Sybil Biermann’s Hope: Web Surfers Will Learn the
Meaning of “Peer Review”

P

atients who search the Internet for advice on treating health problems may be
getting information that is inaccurate, inappropriate, misleading or that has not been
reviewed by physicians, according to a study by J. Sybil Biermann, M.D., assistant professor of surgery, and her fellow researchers at the Medical School. One of the first of its kind
to be published, the study statistically examined a sample of pages retrieved when four
Internet search engines sought information on Ewing’s sarcoma, a rare and often fatal
form of malignant bone cancer that occurs mostly in children and teen-agers. The uncommon
disease was chosen to keep the search results manageable.
Of the 400 pages evaluated in the study, nearly 60 percent had peer-reviewed information
from the National Cancer Institute or other reliable sources. The rest contained treatment information that apparently had not been subject to scientific scrutiny.
But, as Biermann and her team wrote in the August, 1999, issue of Cancer in the journal’s lead article, their finding doesn’t mean that Internet
users should stop looking for health information—or that doctors should dismiss the data their patients find. Rather, they say, the results should
encourage physicians to discuss such information with their patients, and to steer them toward trustworthy sites. “In the meantime,” says
Biermann, “the best advice for the public is, ‘Consider the source.’”
Biermann can be reached at biermann@umich.edu.
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Clinical Sleuthing
Rewards for U-M
Researchers

S
Flight Nurse Specialists, from left to right: Mickey Evans, R.N.; Denise Hubert, R.N.; Mary Kay
Smith, R.N.; Kris Nelson, R.N.

trange as it may seem, a form of the
vision-threatening disease glaucoma
and a rare orthopedic disorder called
Nail-Patella Syndrome have a common
molecular history. A research effort headed
by scientists at the University of Michigan
Department of Ophthalmology and Visual
Sciences has shown that these two vastly different disease manifestations are the shared
effect of a mutation in a single gene.

S

oaring above their peers just as their helicopters and airplanes soar above the fields and forests of Michigan and
the nation, the U-M Health System’s Survival Flight was
named the best air medical program in the country last fall.
The award, given in Nashville, Tennessee, at the annual convention of the Association of Air Medical Services, recognized
Survival Flight’s excellence in patient care, leadership, safety,
innovation, ingenuity and community service among the more
than 250 air ambulance programs in the United States.

Survival Flight:
Simply the Best
U-M’s 16-year-old program makes over 1,300 flights each year,
traveling more than 200,000 miles to bring patients and transplant organs to and from the U-M hospitals and other health
care facilities. In all, its staff has been involved in the care and
transport of nearly 20,000 patients, from critically ill newborns
to crash victims and transplant candidates.
Medical Director Mark Lowell acknowledged the Survival
Flight team in accepting the award. “All of us at Survival
Flight—from pilots, flight nurses and doctors in the air to dispatchers, communications experts, maintenance crews and
emergency staff on the ground—take great pride in this recognition,” he said.
“As a surgeon, I treat many patients who have been transported
by Survival Flight, and I know how intensely grateful they are
for the speed and quality of the team’s service during a critical
time in their care,” says Lloyd Jacobs, M.D., professor of surgery and chief operating officer of the University of Michigan
Health System. “As an administrator, I am doubly proud to congratulate this fine team on this national recognition of their
achievements.”

6 Winter 2000

Paul Lichter with Julia Richards

Increased pressure in the eye, damage to
the optic nerve, and a decrease in the field of
vision characterize glaucoma, one of the most
common causes of visual loss. When left
untreated, glaucoma will rob a person of
sight. The National Eye Institute estimates that
three million Americans have glaucoma,
and that of these, 120,000 are blind. Half
the people in whom the disease process has
begun do not realize they have glaucoma
until irreversible damage has occurred.
More than a dozen glaucoma genes have
been mapped or cloned so far.
Nail-Patella Syndrome, on the other hand,
is rare. Its incidence is one in 50,000 births,
and its name derives from two of its most
evident characteristics, absent or ridged
nails of the hands and absent or small kneecaps (patellae). A variety of other orthopedic
features of the disease can affect mobility,
and surgery is required in some cases. NPS
has long been accepted as a familial disease, and one of the first genetic linkages
discovered in humans in the 1950s placed
the NPS locus near the ABO blood group
genes on chromosome 9. The characteristics
of NPS have been reported in the orthopedic
literature for more than 100 years, but
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U-M Hospitals:
Ninth Best in the
Nation in 1999,
According to U.S.
News and World
Report

Reaps
Visual Science
throughout its long history no one had figured out that glaucoma can be one of the
characteristics of the disease.
Physicians and researchers in the Department
of Ophthalmology and Visual Sciences discovered the curious association between
these two disparate conditions. Paul R.
Lichter, M.D., F. Bruce Fralick Professor and
chair of the Department of Ophthalmology
and Visual Sciences, is a glaucoma specialist
who collaborates with basic scientist Julia
E. Richards, Ph.D., a molecular geneticist
and senior research assistant, in a study of
genetic defects underlying the hereditary
forms of glaucoma. Together, Richards and
Lichter have been tracking the clinical characteristics of glaucoma as part of their study
of the relationship between phenotypes and
genotypes.
In a classic example of what can be accomplished by a perceptive clinician, Lichter
noticed that one of his glaucoma patients
had no thumbnails. Lichter remembered
that when he had treated this woman’s
mother for glaucoma, he had observed a
similar lack of thumbnails. “Dr. Lichter made
a connection between NPS and glaucoma that

“Dr. Lichter made a
connection between NPS
and glaucoma that had not
been made by a century of
physicians studying this
syndrome.”
had not been made by a century of physicians studying this syndrome. And it’s easy
to see why it would have been missed. When
a child with NPS goes in to have surgery, the
orthopedist has no reason to ask if grandmother uses eye drops,” says Richards. Further investigation showed that six family
members had glaucoma plus NPS, and that a
similar association between the two diseases
was present in a second family.
Lichter and Richards teamed up with
Michael Boehnke, Ph.D., in the Medical
School’s Department of Biostatistics to
evaluate the relationship between NPS and
glaucoma. Linkage analysis provided strong
evidence of a genetic relationship between
NPS and glaucoma, and showed that NPS in
these families was linked to the known NPS

T

he University of Michigan Hospitals
have moved back onto the “Top 10” list
of best hospitals in America, according to the
1999 survey released by U.S. News and World
Report magazine. The U-M Hospitals ranked
ninth, up from a ranking of 12th in 1998.
Thirteen hospitals in America made this year’s
U.S. News and World Report Honor Roll. The U-M Hospitals continued to score high in nearly
every category and showed improvement in several areas.
The U-M received recognition in 14 of 16 specialties considered,
with six specialties ranked ninth or higher and 12 listed in the top
20 in their respective categories. Specialties making the biggest
gains were cancer, which jumped to the number nine spot nationally after being ranked 20th in 1998, and orthopedics, which ranked
14th after coming in at 36th in 1998.
Overall, 1,881 of the nation’s 6,299 hospitals met the magazine’s
eligibility requirements. The final rankings encompass 188 different
hospitals. The concept and design of the statistical model used for the
rankings were created by the National
Opinion Research Center at the University
of Chicago but have a distinct Michigan
locus on chromosome 9. To answer addiconnection. They are based on a theme
tional questions, however, identification of
called the Donabedian paradigm, created
the actual NPS gene was needed. Collaboby Avedis Donabedian, professor emeritus,
ration with Iain McIntosh, Ph.D., at Johns
health management and policy, in the U-M
Hopkins University resulted in isolation of
School of Public Health.
a “contig,” an overlapping set of clones

spanning the region of chromosome 9 that
contained the NPS gene.
Another collaboration, this time with Douglas
Vollrath, M.D., Ph.D., at Stanford University
led to the determination that the NPS gene
is the human transcription factor gene
LMX1B. “Dr. Vollrath called us to suggest
LMX1B as a candidate NPS gene based on
its location and its functional characteristics,” says Richards. “When tests showed it
was present at the right location in the
contig of clones, we were off and running to
clone and sequence the gene and test for
mutations in the patients. It was a very exciting time and everything happened rather
quickly after that.”
Since then, the Michigan-Stanford collaboration has found mutations in a dozen NPS
families and has shown that the glaucoma
and orthopedic characteristics present in a
given family are likely both the result of
the same mutation in LMX1B. Many questions remain to be answered about the level

of glaucoma risk faced by someone affected
by NPS, since there are NPS families in
which glaucoma is not found. However, it
is clear that glaucoma is not a rare finding
among older individuals with the syndrome,
and people with NPS should be made aware
of their risk of glaucoma. A recent paper
co-authored with U-M orthopedist Frances
Farley, M.D., has alerted the orthopedics
community to the importance of referring
NPS patients for glaucoma screening.
This kind of collaboration between basic
scientists and clinicians can identify underlying genetic defects and pave the way to a
better understanding of diseases. In this
case it revealed a relationship between the
orthopedic and ocular characteristics of NPS.
Lichter can be contacted at plichter@
umich.edu, Richards at richj@umich.edu.
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Viral Tethers:

A Concept to Explain the Long and Often Hidden Life of Latent Viruses

U

-M cancer researchers Erle Robertson,
Ph.D., associate professor of microbiology and immunology, and graduate
student Murray Cotter have authored the first
study to identify a specific tethering mechanism
between a virus and its host cell. Their findings were published in the November 25, 1999,
issue of Virology.
Robertson and Cotter have discovered how
some viruses can hide inside the nucleus of
human cells for long periods of time—without
producing symptoms or triggering an immune
response—by attaching to host cell chromosomes. The viruses survive by going dormant
until a weakened immune system allows infected
cells to again begin multiplying wildly.
Robertson and Cotter describe a series of experiments with Kaposi’s sarcoma-associated herpesvirus or KSHV—a human virus associated with
the type of cancer called Kaposi’s sarcoma. In
their studies, Robertson and Cotter found a protein expressed by one gene on the virus that
builds a biochemical docking station that links
viral DNA to the chromosomes of lymphoma cells.
KSHV is one of a family of gammaherpesviruses
known to remain dormant in humans long after
the initial infection is over. Other similar viruses
include the Epstein-Barr virus; the human papilloma virus, which causes cervical cancer; and
viruses responsible for hepatitis B and hepatitis C.
“We’ve always suspected that latent viral DNA
couldn’t survive long-term within cells without
some type of tethering,” says Robertson. “But the
latency mechanism for these viruses has been
a black box. Now we have a key that will get
us in the front door.”
Using cultures of lymphoma cells infected with
KSHV, Robertson and Cotter identified a protein
called the latency-associated nuclear antigen
or LANA, which is expressed by one of approximately 80 genes encoded by the virus. They
found that LANA binds to three regions of the
KSHV genome, but is most likely to lock onto
one specific region for tethering the virus to
host chromosomes.
In addition to viral DNA, the U-M scientists
found that LANA also binds to histones—small
proteins that link bundles of DNA called nucleosomes to make chromatin fibers, which are
folded and packed to form chromosomes.
“The results suggest a biochemical mechanism
that binds elements of viral DNA to host chromo-
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This photomicrograph
demonstrates the
tethered localization
of KSHV (red) to the
human chromosomes
(blue) from a primary
effusion lymphoma
cell.

Murray Cotter and Erle Robertson

somes through the interaction of LANA, histone
H1, and possibly other chromosomal proteins,”
Robertson says.

HIV, the virus that causes AIDS, is a different
type of virus and is unrelated to the U-M study,
Robertson notes. However, Kaposi’s sarcoma is
a common cancer in people whose immune system has been suppressed by the AIDS virus.

Robertson has evidence of a similar tethering
mechanism in the Epstein-Barr virus, which infects
immune system cells called B-lymphocytes.
Associated with several varieties of cancer,
including breast cancer, Epstein-Barr virus is
found in more than 90 percent of the world’s
population. In most people, a healthy immune
system keeps the virus suppressed. If something
upsets the balance between virus and immune
response, however, the virus can re-activate.
The trigger that signals a dormant virus to begin
multiplying and infecting new cells remains
unknown, according to Robertson.

In future research, Robertson and Cotter will
try to find LANA’s exact binding site on Kaposi’s
viral DNA and on histone proteins. “Once we
understand the biochemistry of the tethering
site, we can start developing therapeutic agents
to block it. Blocking the binding site could mean
the difference between just treating symptoms
and eradicating these viruses from the host
population,” adds Cotter, a Medical Scientist
Training Program (M.D./Ph.D.) student in cellular and molecular biology.

“This tethering mechanism
may give us clues
that we could use
to develop more effective
gene therapy vectors.”

Cotter also hopes to apply what he learns from
KSHV biology to gene therapy research. “The
central question in gene therapy is how do you
stabilize foreign genes in a cell’s nucleus, so
they will express beneficial proteins over long
periods of time,” he says. “This tethering
mechanism may give us clues that we could use
to develop more effective gene therapy vectors.”

In previous studies with Epstein-Barr virus, scientists identified a protein called EBNA1, which
binds to B-lymphocyte chromosomes. Since
EBNA1 is expressed in all EBV-infected cells
and LANA is expressed in all KSHV-infected
cells, Robertson believes they may have similar
functions. “We haven’t linked all the pieces yet,
but it is extremely likely that EBNA1 is part of
a similar tethering mechanism for Epstein-Barr
viral DNA,” he says. “If there are two viruses
with the same mechanism, then there probably
are more.”

The U-M has applied for a patent on the viral
tethering mechanism. The research was supported by the National Cancer Institute, the
American Heart Association, the Leukemia
Society of America, and the Health System’s
Comprehensive Cancer Center.
Robertson can be reached at esrobert@
umich.edu; Cotter can be reached at
macotter@umich.edu.
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U-M AND ISRAEL LAUNCH
COLON CANCER STUDY

R
Robert J. Lederman

A Non-Surgical
Alternative for
ThosewithPeripheral
Arterial Disease?
Clinical Trials of rFGF-2 Will Show
If New Protein Stimulates Growth
of Collateral Arteries

F

or millions of Americans, simple
walking can become an unpleasant
experience because their legs don’t receive
enough blood. This is often due to peripheral arterial disease—a chronic condition
in which arteries supplying blood to the
legs become blocked by a build-up of
plaque. The restricted blood flow causes a
painful, debilitating condition called
claudication, which is similar to angina
experienced by people with certain types of
heart disease. Claudication is also a marker
for serious atherosclerotic disease elsewhere, including the brain and the heart.

esearchers at the
University of Michigan and the KHC National
Center of Cancer Control
in Haifa, Israel have been
awarded a $4.8 million
grant to study genetic
aspects of colon cancer.
The five-year study,
funded by the National
Cancer Institute, will
examine how genetic
susceptibility to cancer
may be modified by diet,
medications, and lifestyle.
The Molecular Epidemiology of Colorectal Cancer
study will identify and
interview more than 2,000
individuals in Israel who
have colon cancer and
compare them to a cancerfree group of equal size.
“Colon cancer is a complex disease, and genetic
susceptibility is only part
of the stor y,” says
Stephen Gruber, M.D.,
Ph.D., principal investigator
of the study and assistant
professor of internal medicine and epidemiology.

Peripheral arterial disease affects more than six million
Americans. Although not fatal in itself, individuals with
it may die of complications of coronary artery diseases
and, less often, of complications of cerebrovascular disease.
Now, researchers at the Medical School are studying a new
growth protein that shows promise in stimulating the
body to grow new blood vessels. They hope to determine
if the protein, called recombinant fibroblast growth factor-2
(rFGF-2), can help increase blood flow to the legs by
encouraging the growth of collateral arteries around the
blockage—in essence, stimulating the growth of natural
by-passes.
Investigators in the Therapeutic Angiogenesis Program
hope to determine if rFGF-2 and similar proteins that promote new blood vessel growth can provide a non-surgical
alternative for those with peripheral artery disease. The
study is called TRAFFIC (Therapeutic Angiogenesis of
rFGF-2 for Intermittent Claudication), and the Medical
School is one of two institutions coordinating the trial,
which will be conducted at 20 U.S. medical centers.
RFGF-2 is a genetically engineered form of a protein produced naturally in humans that stimulates the growth of new
blood vessels. The protein has shown promise in recent

“Many people with a
genetic susceptibility to
colon cancer never develop
the disease, and we need
to figure out why.”
Researchers elected to
conduct the study in Israel
because three different
ethnic populations there
have very different risks
of colon cancer. Individuals
of Ashkenazi Jewish
descent have relatively
high rates of colon cancer,
whereas colon cancer is
rare in people of Arabic
descent. Sephardic Jews
have an intermediate risk
of colon cancer.
“It is not clear why different populations within
Israel have such different
risks of colon cancer, nor
do we understand the
influences of immigration,” says Gadi Rennert,
M.D., Ph.D., co-principal

Stephen Gruber

investigator of the study
and director of the KHC
National Center for Cancer
Control at Carmel Medical Center and Technion
in Haifa, Israel. “This
study should provide
insight into how cancer
develops, not just within
one specific ethnic group,
but how common themes
can be unraveled for
many populations.”

studies at the U-M as a potential
treatment for angina in patients
with coronary artery disease. Previous investigations of rFGF-2
showed that it stimulated the growth
of new blood vessels in animals,
and earlier clinical studies showed
that it was well tolerated by humans across a wide range
of doses.
“This study is the largest one to date examining therapeutic
angiogenesis as a therapy for peripheral artery disease,”
says Robert J. Lederman, M.D., an interventional cardiologist and assistant professor of internal medicine.
Lederman serves as the national co-principal investigator on
the study. “Therapeutic angiogenesis is very exciting
because there is great potential to improve severe and
debilitating symptoms in patients who are not eligible for
conventional surgical or catheter-based treatments.”

Above: Robert
Lederman and
Mark LePage,
M.D., radiology
fellow, in the
radiology special
procedures
angiography lab.

More information about the Michigan Therapeutic
Angiogenesis Program is available on the Web at: http: //
www.med.umich.edu/tap/.
Lederman can be contacted at rlederma@umich.edu.

Medicine at Michigan 9

A b o v e

Using Mathematics
to Understand a
Species of Bacteria
That Can Add Up to
Big Trouble:

“Our most surprising discovery is the
key role played by this small group of
adherent bacteria,” Kirschner said.
“They only make up one percent of the
entire colony, but they must be present
or colonization will not take place.” The
model also indicates that two competing
strains of H. pylori can live together in
the stomach at the same time—but not
for long. “One strain will always be dominant over the other,” Kirschner says.
“But any change in stomach conditions
can create advantages for a different
strain and allow it to predominate.

Helicobacter pylori is
Sometimes Hard to Stomach

A

bout half of all adult Americans
have an intimate companion—
one they carry with them everywhere—that usually keeps its presence
unknown but can prove to be a most
unwelcome guest. Its proper name is
Helicobacter pylori—a species of bacteria
which usually produces no symptoms in
the humans carrying it, but which can
cause ulcers and stomach cancer in some
individuals.
Though it is an organism widespread in
the human population, scientists know
very little about H. pylori. To learn how it
coexists for long periods of time with
people, Medical School scientist Denise
Kirschner, Ph.D., created a mathematical
model, based on experimental evidence,
of the symbiotic relationship between
bacterium and host. Results from the
model were published in an article by
Kirschner and Martin Blaser, M.D., of
Vanderbilt University Medical Center in the
July 20, 1999, issue of the Proceedings
of the National Academy of Sciences.
While several mathematical models
have been developed to study HIV, the
virus that causes AIDS, this is the first
model for Helicobacter pylori, according
to Kirschner. “The most important factor
in the relationship is the capacity of the
host response to the bacteria,” says
Kirschner, an assistant professor of microbiology and immunology in the Medical
School. “Some people have the ability
to flush it from their systems and some
Red coloration
indicates
H. pylori
adhering to
stomach
epithelium.
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Denise Kirschner

don’t. We don’t know why these individual differences exist and we don’t
understand exactly how the host responds
to the bacteria’s presence. The response
may or may not be directly related to the
immune system.”

“Some people have the
ability to flush Helicobacter
pylori from their systems
and some don’t. We don’t
know why these
individual differences exist
and we don’t understand
exactly how the host
responds to the bacteria’s
presence.”

“Mathematical models like this one are
especially valuable in biomedical research
when clinical experiments are difficult or
impossible,” Kirschner says. “They help
us focus study on areas most likely to
produce a positive result and allow us
to test experimental treatments quickly
and inexpensively to guide human clinical
trials.”
Model development was supported by
the National Institutes of Health, the
Medical Research Service of the Department of Veterans Affairs, and AstraMerck, Inc.
Kirschner can be reached at
kirschne@umich.edu.

“Everything about the model works and
is consistent with indirect experimental
data,” Blaser says. “We describe the initial transition from one organism to a
bloom of organisms. Then as immunity
kicks in, the organisms settle down and
reach equilibrium. In essence, bacteria
and host are dancing together; each one
is signaling the other.”

Helicobacter pylori bacteria live in the
thick mucus layer lining the inside of the
stomach, which protects epithelial cells
from stomach acid, Kirschner explained.
When bacteria enter the stomach, probably through fecal-oral transmission,
some penetrate the mucus layer and
attach to epithelial cells. These bacteria
release molecules that irritate and degrade
epithelial cells, which creates food for
the bacterial colony.

Rosario Ceballo, Ph.D., (left) assistant professor in the Department of Psychology and a member of Betsy Lozoff’s (right) research team on iron
deficiency. Lozoff’s MERIT award from the NIH
supports her research in Costa Rica, but she also
has research projects on iron deficiency in Chile
and India.
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James Woolliscroft Named Executive Associate Dean

J

ames O. Woolliscroft, M.D.,
professor of internal medicine, the Josiah Macy, Jr. Professor of Medical Education,
and associate dean for graduate medical education, has been
appointed executive associate
dean of the Medical School.
“Jim’s expertise and vision have
been invaluable to me during
my first year as dean, and I look Woolliscroft, who
forward to his help as we con- completed his residency
tinue to position the University of in internal medicine at
Michigan Medical School to be Michigan, has been a
member of the faculty for
the best in the country,” said nearly 20 years.
Dean Allen Lichter upon
Woolliscroft’s appointment. “We are thrilled to have Jim
increase his role in Medical School administration.”
Woolliscroft’s responsibilities as executive associate dean
include assisting in the management of day-to-day operations of the Medical School. He has direct responsibility
for working with the associate deans for clinical affairs,
student programs, medical education, faculty affairs, and
research and graduate studies. “Jim will be integral to
the School’s strategic planning and priority setting and
the development and implementation of new initiatives,”
said Lichter. Woolliscroft continues to oversee graduate
medical education and the new school-based initiatives
in telemedicine, tele-education and international health.

Woolliscroft received his M.D. degree from the University
of Minnesota in 1976. He completed his internship and
residency training in internal medicine at the University
of Michigan in 1980. He was appointed to the U-M Medical
School faculty in 1980 as an instructor in the Department of Internal Medicine, and achieved the rank of professor in 1993. Woolliscroft was selected as the nation’s
first Josiah Macy, Jr. Professor of Medical Education, an
endowed professorship awarded by the 70-year-old New
York-based Josiah Macy, Jr. Foundation, in 1996. Since
the mid-1960s the Foundation has focused on the education of health professionals, particularly physicians.
In addition to his clinical activities as a general internist,
Woolliscroft is a nationally prominent researcher and
has published extensively in the field of medical education. Throughout his academic career at Michigan,
Woolliscroft has been an institutional leader in the
application of educational theory to physician education.
He served as course director for clinical skills, introduction to clinical sciences, and the internal medicine
clerkship.
He served on the Dean’s Committee on Curriculum Improvement, the committee that laid the groundwork for the
revision of the Medical School’s curriculum. He was associate chair of undergraduate education in the Department
of Internal Medicine from 1987-1994. In 1995 he was
elected to a two-year tenure as chief of clinical affairs of
the University of Michigan Hospitals. In conjunction with
his role as chief of clinical affairs, he also served as
assistant dean for clinical affairs in the U-M Medical
School. In 1998 he was appointed associate dean and
director of graduate medical education.

Pediatrician Betsy Lozoff Becomes Seventh Researcher in
Medical School to Win Special MERIT Award from NIH
Her Award Will Allow for Further Research on Iron Deficiency

B

etsy Lozoff, M.D., director of the U-M Center for
Human Growth and Development, has received a
National Institutes of Health MERIT (Method to Extend
Research in Time) Award for her work on the long-term
behavioral, developmental, and physical effects of iron
deficiency—the world’s most common single nutrient
deficiency.
Iron deficiency anemia affects roughly 25 percent of
the world’s babies, and iron deficiency without anemia
affects many more. In 1981, Lozoff, who is also a professor of pediatrics and communicable diseases in the
Medical School, began studying a group of 191 Costa
Rican babies with iron deficiency and has conducted
follow-up studies when the children were 5 years old,
10 to 15 years old, and 15 to 16 years old.
Even though their current health status is excellent,
she has found that adolescents who were iron deficient
as infants have lower achievement test scores in reading, writing and arithmetic, and more behavior problems,
especially related to anxiety and depression.

The new grant will allow Lozoff and her research team
to assess cognitive, motor, and emotional functioning
at age 19. The goal is to learn how early iron deficiency
affects a wide range of behavioral, developmental,
and physical characteristics of young adulthood, including the pursuit of higher education, job stability and
level, mental health, early childbearing, obesity,
stunted growth, and cardiovascular health.
The highly selective MERIT awards, provided to fewer
than five percent of NIH investigators, go to researchers
who have demonstrated superior competence and outstanding productivity during their previous research
endeavors. The awards provide the opportunity to gain
up to 10 years of support. Lozoff is one of just a handful of MERIT recipients at the U-M.
Lozoff can be reached at blozoff@umich.edu.
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