
Interventions that help people with MS 
achieve maximal physical, psychological, 
social and vocational potential have gained 
increasing acceptance in recent years. But 
to convince doctors and insurers that reha-
bilitation regimens really do help, there 
needs to be scientific evidence that can 
only come from carefully designed and 
conducted studies.  Unfortunately, research 
that examines the optimal use of rehabilita-
tion modalities, and helps to develop new 
strategies, has been limited.  

To understand what barriers limit MS 
rehabilitation research, and to develop 
strategies to bring down these barriers, the 
National MS Society joined forces with the 
NIH’s National Center for Medical Reha-
bilitation Research, the MS Society of 
Canada, and the University of Washington 
MS Rehabilitation Research & Training 
Center to convene a workshop in New 
York City. The international workshop, 
which took place in May 2005, involved 
MS specialists and rehabilitation experts 
from Belgium, Canada, Italy, Switzerland, 
the United Kingdom, and the United 
States. 

 
 

First, attendees identified major obstacles 
to the growth of MS rehabilitation re-
search, such as: 

• Lack of interest: People entering MS 
research tend to think of basic  
research as more appealing; people 
involved in MS rehabilitation tend to 
enter the field to help people directly, 
and don’t think about conducting  
research. 

• Lack of training: There are not 
enough mentors/programs to instruct 
young researchers on the many as-
pects of rehabilitation research, such 
as grant writing and study design. 
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• Lack of quality research: This may 
stem from the complexity of MS – 
disease variability among people, 
and even in one person over time, 
make it difficult to design standards 
for evaluating interventions. 

    The group concluded that three 
types of efforts were necessary to 
move MS rehabilitation research ef-
forts forward; for each effort they also 
recommended specific strategies,  
samples of which are included here: 

Society-Funded Rehabilitation Research 
 

The National MS Society is funding 17 projects in rehabilitation research, for 
a total of $1.6 million. Here is just a small sample of recent findings reported 
by Society-funded researchers: 
 

Barbara Giesser, MD (University of California at Los Angeles) tested a tech-
nique known as “locomotor” training, which involves helping legs to move in 
the correct pattern both while supporting the body’s weight and without sup-
porting the body’s weight. In this small study, four participants with MS toler-
ated training well, without increases in fatigue or decreases in function. Some 
improvements were noted in spasticity, the ability to stand, to walk, and to bal-
ance. Participants were able to bear more weight and step with less assistance 
as training progressed (American Academy of Neurology, 2005). Larger, con-
trolled studies are needed to thoroughly test this technique’s usefulness in MS.  
 

Virgil Mathiowetz, PhD (University of Minnesota, Minneapolis) recruited 
169 people with MS to test a six-week course about energy conservation 
strategies to manage fatigue. Participants reported a significant decrease in the 
impact of fatigue on their everyday lives and increases in vitality/endurance. 
Six weeks after the course, participants were using more than nine out of 14 
conservation strategies taught in the course. One year later, participants still 
reported experiencing beneficial effects (American Committee for Treatment 
& Research in MS, 2004). 
 

Nancy D. Chiaravalloti, PhD (Kessler Medical Rehabilitation Research and 
Education Corporation, West Orange, NJ) has shown that deficits in “working 
memory” – the ability to hold and manipulate information in the brain – may 
be a source of cognitive problems in people with MS. She has been using 
functional magnetic resonance imaging (fMRI) to investigate how working 
memory may be impaired. fMRI takes active images of the brain while it is 
performing memory tasks. Early findings indicate that brain activation patterns 
in six people with MS and working memory impairment differed both from 
those without MS, and from those with MS and no memory impairment 
(Journal of Clinical & Experimental Neuropsychology, January 2005). 
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• Build a community of MS reha-
bilitation researchers: For exam-
ple, by establishing a Web site 
where people can share data and 
keep up with news in the field. 

• Build MS rehabilitation research-
ers: For example, by improving 
the environment for these re-
searchers – creating or expanding 
centers where researchers can 
work within multidisciplinary 
teams; and by establishing train-
ing programs specific to MS re-
habilitation research, even for 
predoctoral students. 

• Build MS rehabilitation research: 
For example, by writing a review 
article in a highly regarded jour-
nal that establishes what has been 
accomplished in this field so far, 
and what major gaps still exist, 
and by developing uniform stan-
dards for measuring outcomes in 
rehabilitation studies – perhaps 
learning from other fields, such 
as spinal cord injury. 

 
   This meeting was the starting point. 
Now, the National MS Society and 
other cosponsors have to put the 
group’s recommendations into action. 
Attendees are forming work groups to 
take the next steps toward accomplish-
ing each goal. This major effort is sure 
to move MS rehabilitation research 
forward so that rehabilitation interven-
tions can continue to improve the lives 
of people with MS.  

 

Toll-Like Receptors: 
Newly Discovered  
Molecules Play  
Possible Role in MS 
 
Much research has focused on finding 
an infectious agent that may trigger the 
immune attack on the brain and spinal 
cord in MS, but no single agent has 
been proven to trigger MS. In recent 
years, scientists have instead tried to 
understand how infection itself –  
regardless of the agent – may affect 
people whose immune systems are ge-
netically predisposed to develop MS.  

Recently, a novel type of receptor – 
a molecule that serves as a “docking 
site” to receive signals from other cells 
and molecules – was discovered that 
may help clarify this picture. Toll-like 
receptors (TLRs) are part of the 
“innate immune system,” the front line 
against infectious invaders. TLRs rec-
ognize components on viruses or bac-
teria which “tip off” or signal to the 
innate immune cells – antigen-
presenting cells – that this substance is 
a “stranger.” This innate immune re-
sponse then instructs the “adaptive” 
immune system – T and B cells, and 
other cells and proteins – to launch an 
attack to suppress the invader. 

In MS, researchers still don’t know 
whether an infectious agent or a com-
ponent of nerve-insulating myelin or 
other molecules trigger the immune  
system. Evidence is growing, however,  
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that TLRs alerted by such “stranger” 
signals may play a key role in activat-
ing the immune system to attack the 
brain and spinal cord in MS. 

TLRs and Tissue Damage in MS-
Like Disease 
Approximately 11 separate TLRs have 
been identified thus far. Timothy Varta-
nian, MD, PhD (Beth Israel Deaconess 
Medical Center, Boston) has reported 
important findings on TLR4. His team 
found high levels of this receptor on 
microglia, brain cells that participate in 
the immune attack in MS. When they 
administered a common component of 
bacteria called LPS (lipopoly-
saccharide, which signals through 
TLR4) to mice, they found that the mi-
croglia were activated to release toxic 
molecules that killed myelin-making 

cells. However, if TLR4 function was 
“turned off” in mice, cell injury was 
prevented (The Journal of Neurosci-
ence, April 1, 2002).  Vartanian’s team 
then showed that nerve cells suffered 
the same fate in the presence of TLR4, 
but again, not if TLR4 was disabled 
(Proceedings of the National Academy 
of Sciences, July 8, 2003). His team has 
recently reported similar findings re-
lated to TLR3 (Society for Neurosci-
ence, 2004).  

These studies provide a plausible 
link between TLR and tissue damage 
such as what has been observed in MS. 
Now, Vartanian and colleagues are ex-
ploring other TLRs with funding from a 
research grant from the National MS 
Society. 

A novel theory proposed by Polly 
Matzinger, PhD (National Institute of 

One type of toll-like receptor (TLR) has been found on the surface of micro-
glia, brain cells that participate in the immune attack in MS. This TLR acti-
vates microglia to release toxic molecules that kill myelin-making cells. In MS, 
signals from a still unknown “stranger” (e.g., myelin protein, infectious agent) 
may activate a similar process, resulting in damage to myelin. 

toxic molecules 

myelin-making cell 

Toll-like receptors 

microglia 

“strangers” 

myelin 



NMSS Research Highlights, Summer/Fall 2005 
5 

Allergy and Infectious Diseases, Na-
tional Institutes of Health, Bethesda, 
MD) suggests that TLRs may in fact 
respond to “danger” rather than 
“stranger” (Science, April 12, 2002). 
In other words, these receptors might 
be activated by cellular debris from 
tissue damage that has already oc-
curred in multiple sclerosis, and may 
then help the immune attack persist. 
Further study should help confirm or 
refute this theory. 

Moving Research to Human Cells 
Carolyn Jack, a graduate student in the 
laboratory of Jack Antel, MD (McGill 
University, Montreal) and colleagues 
examined TLR activity in human mi-
croglia, as well as astrocytes, another 
brain cell that gets involved in the MS 
attack. In microglia, TLR3 and TLR4 
increased production of immune mes-
senger proteins that rev up inflamma-
tion. In astrocytes, TLR3 increased 
production of certain immune pro-
teins, but TLR4 did not. The authors 
conclude that TLRs are active on these 
cells in humans, and that their signals 
may contribute to shaping the course 
of nervous system inflammation in 
MS (American Academy of Neurol-
ogy, 2005). 

Further research will fine-tune the 
role of various Toll-like receptors in 
MS. Ultimately, these molecules may 
serve as targets for the development of 
future MS therapies that could put the 
brakes on the immune attack.  

 

Spotlight on  
Childhood MS  
 
Though multiple sclerosis is relatively 
rare in children, an estimated 10,000 
persons under the age of 18 have defi-
nite MS and another 15,000 have ex-
perienced what may be symptoms of 
the disease. Recent studies, and new 
initiatives from the National MS Soci-
ety, are addressing the unique needs of 
this population. 

Testing MS Therapies 
Treatments currently available for 
adults with MS have been prescribed 
for children but these drugs have not 
been extensively tested in children. 
Investigators reported two efforts this 
year to gather information on treating 
children with MS by reviewing medi-
cal records. Such studies are important 
sources of information but would need 
to be confirmed by controlled, pro-
spective studies in this population. 
• Daniela Pohl, MD (Georg-August-

University Goettingen, Germany) 
and colleagues found that treatment 
with interferon beta-1a (Rebif®) was 
safe and well tolerated in 49 of 51 
children and adolescents treated for 
a range of 1 month to 4.4 years 
(Neurology, March 8, 2005).  Most 
children started at a dose of 22 mcg, 
which was increased to 44 mcg if 
disease activity increased. Two chil-
dren experienced serious adverse 
events (depression, and a systemic 
reaction involving general swelling, 
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weakness and fatigue) that resolved 
when therapy was discontinued. 
Other side effects were similar to 
those experienced by adults.  

• Silvia Tenembaum, MD, and col-
leagues (Hospital de Pediatría Dr. J. 
P. Garrahan, Buenos Aires, Argen-
tina) reviewed records of 43 children 
who had received Betaseron® 
(interferon beta-1b) and were treated 
for an average of 30 months. There 
were no serious adverse events re-
corded. Liver function tests were ab-
normal in 7 out of 33 children with 
available information, but were com-
parable to findings in adults with 
MS. One child stopped treatment due 
to injection site pain (American 
Academy of Neurology, 2005). 

Identifying Cognitive Issues 
It is known that adults with MS may 
experience cognitive problems such as 
memory lapse, but cognitive impair-

ment in children with MS has not been 
well studied. This issue may be par-
ticularly important for a child’s educa-
tion and social development. Two 
small studies addressed this issue: 
• Brenda L. Banwell, MD, FRCPC, 

and Peter E. Anderson, PhD (The 
Hospital for Sick Children, Toronto) 
performed comprehensive neuropsy-
chological testing in 10 children with 
MS, aged 6 to 16 years (Neurology, 
March 8, 2005). The team identified 
problems in several areas, including 
general cognition, language, and 
memory. Those who’d had MS 
longer showed deficits in tasks that 
required self-generated organiza-
tional strategies, reliance on efficient 
processing speed, or working mem-
ory. For tasks that emphasized rote 
or serial learning, or that were less 
complex, these children performed 
within the normal range.  

• William MacAllister, PhD, Lauren 
Krupp, MD, and colleagues (State 
University of New York at Stony 
Brook) administered neuropsy-
chological tests to 37 children with 
MS, and found that 13 had some 
cognitive impairment (Neurology, 
April 26, 2005). Importantly, they 
found that cognitive problems went 
hand in hand with increases in dis-
ease activity. The group encourages 
physicians who treat children with 
MS to monitor cognitive function 
early and over time, so that interven-
tions can be provided to minimize 
the effects on children’s school life. 

...cont. on page 8 

HOT OFF THE PRESS 
 

The National MS Society has 
awarded $15.6 million, the largest 
amount in history for research to 
protect and reverse nerve damage 
in people with MS. Four teams are 
funded to lay the groundwork for 
clinical trials of novel agents over 
the next five years. These awards 

are part of the Promise 2010 Cam-
paign, a nationwide effort to raise 

$30 million for targeted MS re-
search and care. Learn more at: 
http://www.nationalmssociety.org/ 

Research-TargetedRepair.asp 
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The National MS Society funds 10 Col-
laborative MS Research Centers to 
stimulate interaction among basic and 
clinical MS investigators, and to attract 
scientists from other fields into MS re-
search. One is led by Charles D. Stiles, 
PhD (Dana-Farber Cancer Institute, 
Boston), and focuses on repairing dam-
age that occurs to nerve fiber-insulating 
myelin in MS. (The Center is funded by 
the Society’s New York City Chapter.) 
Here he discusses his team’s progress.  
 

Your team includes researchers at 
New York’s Albert Einstein Medical 
School. What led to the collaboration?  
CS: While working on the genes that 
underlie brain cancer, Dr. David 
Rowitch and I discovered “Olig1” and 
“Olig2,” genes which direct the forma-
tion of oligodendrocytes, the cells that 
make myelin. We proposed this center to 
convert these genetic insights into thera-
peutic strategies for people with MS. Dr. 
Rowitch and I were new to the field, so 
we teamed up with Drs. Cedric Raine, 
Celia Brosnan, and Gareth John – highly 
respected MS researchers at Einstein. 
We have developed molecular tools to 
study Olig genes, and our colleagues 
provide MS models and tissue samples. 
This combination of MS experience and 
a fresh perspective helps each of us to 
exceed what we could do alone. 
 

How does the Center Award facilitate 
this collaboration? 
CS: Probably the most tangible example 
is the effort that went into our paper in 

Science (December 17, 2004). Our post-
doctoral fellow at the time, Dr. Heather 
Arnett, traveled to New York and spent 
several days working with Dr. Raine’s 
group on MS tissue. The team met for a 
day to discuss the final figures needed to 
publish the paper. Funds from the Cen-
ter Award allowed us to join forces. 
 

What progress does this study show 
toward your Center’s goals? 
CS: We want to determine the role of 
Olig genes in myelin repair. We devel-
oped antibodies to highlight their loca-
tion in mouse brain cells. In young 
mice, the genes were in the nucleus, 
controlling myelin formation. In adult 
cells, curiously, Olig1 migrated to the 
cytoplasm outside the nucleus, where it 
could not control myelin formation. 
When myelin damage was induced, 
Olig1 popped back into the nucleus, in-
dicating some role in repair. We then in-
duced myelin damage in a mouse lack-
ing the Olig1 gene, and found that repair 
did not occur. In MS brain tissue from 
our colleagues at Einstein, we found that 
again, Olig1 was “loafing” in the cyto-
plasm, but in areas of myelin damage, it 
reported back to the nucleus for repair 
duty. All this indicates to us that Olig1 is 
required for myelin repair. 
 
What does this mean for MS? 
CS: The results help us understand why 
myelin repair is limited in MS, and may 
suggest strategies for manipulating 
young oligodendrocytes to proliferate 
and resume myelin repair in MS.  

Progress by Collaboration: Dr. Charles Stiles 
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...cont. from page 6 
National MS Society’s Promise 
2010 Initiative 
Establishing the safety and effective-
ness of MS therapies for children, and 
the effects of cognitive problems on 
these kids, will require larger 
clinical trials of longer dura-
tion. The National MS Soci-
ety has launched major initia-
tives to improve the manage-
ment of children with MS, and to fa-
cilitate future research. 

First, the Society established the In-
ternational Pediatric MS Work Group. 
This group is developing definitions 
and criteria to help doctors diagnose 
MS in children, which they hope 
to test in the future. They are also 
working to focus the attention of clini-
cians and researchers on this often un-
recognized and underserved popula-

tion. On the recommendation of this 
group, and with funding from its 
“Promise 2010” campaign, the Society 
is establishing regional MS pediatric 
care centers in multiple, dispersed U.S. 
locations. These regional centers will 
offer children with MS the opportunity 

to see pediatric experts ranging from 
neurologists to psychiatrists – all in 
one place. These facilities also will 
collect data in a uniform way that 
will set the framework for devising 

treatment protocols, developing pro-
grams to address educational and so-
cial issues, and conducting research on 
childhood MS. Studying MS in chil-
dren may offer insights into what trig-
gers MS in adults. 

With these efforts under way, there 
is new promise that we can address the 
vital needs of children with MS, and 
alleviate the devastating effects of this 
disease on their lives.  

For information: 1-800-FIGHT-MS; On the Web: nationalmssociety.org  

The National MS Society is proud to be a source of information about MS. 
Our comments are based on professional advice, published experience 
and expert opinion, but do not represent individual therapeutic recommen-
dation or prescription. For specific information and advice, consult your 
personal physician.  
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