
About 80% of the immune system 
resides in the gastrointestinal (GI) 
tract, or the “gut.” Just a few years 

ago, this concept might have seemed far-

fetched. However, research by Lloyd Kasper, 

MD, of Dartmouth University and many 

others suggests that the gut may be a good 

place to focus for answers about the cause of 

multiple sclerosis (MS) and possibly even new 

treatments.

The significance of the gut as a sensory 

organ—and even the main headquarters of the 

immune system—has taken a while to catch 

on. For people with MS, changes in the brain 

and spinal cord may seem far removed from 

the GI tract. However, scientists are beginning 

to gain more understanding about the 

interactions between the microbes of the body, 

the foods and nutrients we consume, and the 

behavior of the immune system as it affects 

conditions such as MS.

“The lining of the intestinal tract contains the 

largest mass of lymphoid tissue in the body,” 

explained Dr. Kasper, Professor of Microbiology 

and Immunology at Dartmouth. Lymphoid 

tissue refers to organs or tissue (such as lymph 

nodes) where immune cells are generated. 

The gut is also the largest body surface that is 

exposed regularly to the external environment.

Do Gut Bacteria Affect the Risk for 

Autoimmune Diseases?

Neurons and immune cells are present in the 

gut, but they are not the most plentiful living 

cells there. Also residing in our GI tracts are 

over 100 trillion separate microorganisms. 

These include an estimated 10,000 species of 

bacteria. These organisms, collectively known 

as the microbiome, have evolved over time 

while cohabitating with the human body. 

They can be either beneficial, just neutral 
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of the globe. Children in Europe have a 

traditional Western diet—low in fiber and 

high in animal protein, sugar, and calories. 

However, children from a rural village in 

Burkina Faso, Africa consume mostly high-fiber 

grains and legumes—a diet largely unchanged 

over centuries. With scarce water for cleaning 

dishes or bathing, the children have close 

contact with bacteria residing in the dirt.

These investigators found substantial 

differences in the bacterial profiles among 

these populations. African children’s guts 

were mostly colonized by bacteria known as 

Bacteroidetes while the children consuming 

a Western diet had mostly Firmicutes type 

bacteria (See Figure). This research did not 

(“commensal”), or pathologic (capable of 
producing illness).

Not all human populations have the same 
makeup of bacteria in the gut, Dr. Kasper 
explained. People in the Western world tend 
to have a different gut bacterial profile than 
do those living in parts of Africa, where MS is 
virtually unknown. The difference in MS risk is 
believed to be due to a combination of many 
factors. Genetic factors are believed to play a 
role, as well as vitamin D from sun exposure. 
The gut bacteria, influenced by local diets 
and practices, might also be protective of the 
immune system in some populations.

Italian researchers have compared gut bacteria 
types from children living in different parts 
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Figure. Differences in Gut 
Bacteria Among European 
Children and African Children

As shown in the graphic, children in 
Europe had gut bacteria mainly from 
the Firmicutes group, while those 
in Africa had more Bacteroidetes 
bacteria in their guts. (Other types of 
bacteria were also found, so totals do 
not add up 100%.)
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system has evolved in partnership with these 

friends. Although it is not proven, the hygiene 

hypothesis offers a possible explanation for the 

growing epidemic of allergic and autoimmune 

diseases in some parts of the world, and the 

lack of them in regions with poor sanitation.

For example, loss of certain parasitic worms 

from the human microbiome might be 

related to allergic and autoimmune diseases. 

Helminths—a group of parasitic worms 

including roundworms, whipworms, and 

pinworms—have co-existed with the human 

immune system over millions of years. They 

leave strong genetic signatures that affect 

immune response. Infestation with these 

worms is common in areas of poor sanitation, 

but has been largely eliminated with modern 

sanitation. Having too many helminths can 

cause illness and malnutrition, but when they 

are kept in check these parasites are thought to 

regulate some immune functions (See Sidebar, 

“Pass the Helminths”).

address MS specifically. But the authors 

suggested that recent improvements in 

hygiene in these African regions seem to 

be coupled with rising rates of allergic, 

autoimmune, and inflammatory disorders 

in these populations. In addition, lower 

levels of Bacteroidetes have a possible link to 

obesity.

Certain types of gut bacteria may be 

present in higher numbers in people with 

MS. This includes bacteria from the order 

“Clostridiales.” Clostridial organisms have 

received much attention in studies of 

demyelinating disorders. In particular, two 

bacteria types within the Clostridia group seem 

to be more plentiful in people with MS than in 

control participants without MS. (For more on 

this, see News article on page 11).

The Hygiene Hypothesis in MS
In our zeal to eliminate infectious and 

parasitic diseases in modern society, have 

we thrown out too many “good bugs” with 

the bathwater? The “hygiene hypothesis” is 

based on the principle that many intestinal 

bacteria, fungi, and even parasites are 

not harmful contaminants of the gut, but 

necessary “friends.” The human immune 
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“Residing in our GI tracts are 
over 100 trillion separate 

microorganisms, including an estimated 
10,000 species of bacteria. These 
organisms, known as the microbiome, 
have evolved over time while coexisting 
with the human body.”
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effects (pain or diarrhea) which made it 
necessary to remove the worms.

In a larger study of 72 people with MS, 
WIRMS (Worms for Immune Regulation in 
Multiple Sclerosis), 36 people received the 
hookworm larvae and 36 received placebo. 
Instead of taking the worms regularly by 
mouth, the larvae were administered only 
once, by an injection under the skin. Results 
of WIRMS have not been published yet.

As Dr. Kasper pointed out, helminth trials 
have mixed results and some side effects. 
These trials do not necessarily match the 
effects of someone who is infected naturally 
with the parasites. Obviously, administering 
live worms is not an optimal way to treat 
humans. However, helminth studies may 
help researchers to identify the specific 
molecules produced by parasitic worms, 
which could then be developed into 
medications.

What happens when researchers 
put some of the “old friends” 

back into the gut? Some people with MS 

have gamely volunteered to find out, by 

ingesting live worms (helminths) in an 

effort to alter the microbiome and possibly 

influence the MS disease process.

In the HINT 1 study in 2011, researchers 

from the University of Wisconsin explored 

helminth-based therapy in 5 people newly 

diagnosed with MS who had never been on 

a DMT. The treatment, containing 2,500 

microscopic live ova from a whipworm, 

was administered via a sports drink. The 

whipworms, which have no known disease-

causing effects in humans, hatch in the 

intestine and die off within a few weeks. 

The intrepid subjects in this small study 

drank the worm concoction every 2 weeks 

for 3 months. New magnetic resonance 

imaging (MRI) lesions dropped significantly 

during treatment, but after helminth 

treatment was discontinued, some of the 

MRI signs of MS disease activity appeared 

to return .

HINT 2 in 2017 enrolled 16 people with 

early MS, treated for 10 months. This 

study showed modest improvement in MRI 

findings, but with much variation among 

individuals. Some participants in these 

and other worm studies developed GI side 
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Can Probiotics Help to Reset the Immune 

System in the Gut?

If the gut microbiome is off balance, can taking 

a probiotics or prebiotic help to set it right? If 

so, might this strategy be used in people with 

MS to influence immune system behavior? 

Studies in MS are exploring this question 

(see News article on page 9). In the future, 

specialized probiotics may be available to offer 

targeted therapy for diseases like MS.

Although we are not quite ready to prescribe 

either worms or probiotics to fight MS, these 

avenues of research may hold promise for the 

future.

Information About Gut Microbiome and Health 

International MS Microbiome Society
http://imsms.org/home/

American Gastroenterological Association
https://www.gastro.org/
(Select Gut Microbiome section)
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MSMESSENGER
W H AT  TO  E X P E C T  O N  T H E  N E X T  N A R C O M S  S U RV E Y

Many thanks to all the participants who completed the fall update survey. Despite the busy 
holiday season over 70% of the active registry participants found the time to respond. We 
are thrilled about the excellent response! We would also like to extend a special thank you 
to the NARCOMS Ambassadors and other volunteers who provided feedback and comments 
on a new NARCOMS brochure and helped to improve the clarity of the survey questions on 
immunotherapies.  

The spring 2019 update survey will be available by mid-April. If you do not receive your survey 
in the mail or do not receive an email with the survey link by the end of April, please contact us.  
As always, please let us know if you have any questions about the survey or would like assistance 
in completing it. Everyone’s voice is important! 

Thank you very much for all that you do to expedite MS research. 

—The NARCOMS Team
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