
Nervous and Immune worlung hypothesis is that the thymus is 
somehow involved in triggering or main- 
taining the diseases. Treatments that reduce 

System Disorders Linked the immune response alleviate the symptoms 
of myasthenia gravis. 

Multiple sclerosis is another disease of 
unknown origin that seems to involve the in a Variety of Diseases immune system as well . the nervous sys- 
tem. Barry Arnason of the University of 
Chicago thinks "there is a serious derange- 
ment of immune function in multiple sclek- 

Many diseases affeing both the nerww and immune ystems , , think there is an immune am& but 
seem to mike individuals who are genetidly predirposed we don't know what it is against. We think it 

fluctuates, but'we don't know why." The 
immune attack may be against myelin basic 

R ECENT advances in understanding a multiple sclerosis, the neurological compli- protein, a component of the fitty myelin 
variety of diseases from myasthenia cations that follow measles and other viral sheath around nerves that is destroyed in 
gravis and measles to asthma and infections, and those that accompany cancer. multiple sclerosis. As with a growing list of 

arthritis reveal complex interactions be- In the second group are asthma and arthri- autoimmune disorders, people seem to in- 
tween the nervous system and the immune tis. These disorders are characterized by an herit a predisposition for multiple sclerosis. 
system. Researchers are also gathering 4- abnormal immune response that researchers In some neuroimmune disorders, the 
dence that some individuals may be geneti- now think becomes exaggerated when nerve cause of, or at least the mgger for, the 
cally predisposed to these diseases. 

Myasthenia gravis, a crippling neuromus- KT---- - - ST, - - 
cular disease, is now being treated success- -6, 
fully in some patients by procedures that .-- 
reduce the immune response, as well as with 
drugs that enhance nerve-to-muscle commu- 
nication. Some neurological complications 
that accompany a measles infection are asso- 
ciated with a breakdown in normal immune 
system functioning. And current studies 
suggest that neuropeptides released into res- 
piratory airways or joints exaggerate the 
underlying abnormal immune response in 
asthma and arthritis. Damaged neuromuscuiar junction in human myasthenia gnvis. The mrpc 

tmnrmnrnal ir thc large pale stnutun in the upper lcft @on of tht micngmph. In umtrart to the nmmal 
ph~si'ans and basic research scientists q c m  ofthe mrpc ending, the pap& ngim ~frnusrl~ nrnnbran~ in the IOWW h d f o f t h t m  s h  

discussed current findings at a recent meet- c x t k  -c. T ~ C  d~ ~ccum'ngfingcr-~~ papricju~ a ~ p u r h u y  +~d.  T ~ C  JPMC b t t ~ ~ t n  
ing on the immune system and neurologic the n m  terminal and the muscle ir wdm than notmal and ir fillul d h  a M y  staining cm+nmt of 

disorders held at the National Academy of (am), * ofth immune attack w**& W mmbraw- The mhk a 

Sdences.* According to Anthony Fauci, the -ed of-& WlOhUW that ir no Wff by the mrpc (x21J50). 
[Rcpnntcd Iry pmnictkfrmn K. Sabmhi, A. G. Engel, E. H. W c r t ,  F. M. Howard, J. Ncuropathol. 

director of the National Institute of Allergy E ~ ~ .  N~-1-39, 160 (1980)1 
and Infectious Diseases at NIH, "Scientists 
have known for a long time that there are cells release certain peptides into respiratory disease is known. For example, some chil- 
nervous system diseases that are mediated by airways or joints. dren (usually over 5 years of age) who get 
the immune system. And recently it has In myasthenia gravis, which Daniel measles caused by the mbeola virus develop 
become dear that the immune system itself Drachman of the Johns Hopkins School of various neurological problems. The most 
may be regulated by the nervous system. So Medicine characterizes as "the neuroimmu- common is post-measles encephalomyelitis, 
the immune system has an impact on the nological disease we know most about," an inflammatory disorder that destroys my- 
nervous system and the nervous system has antibodies of the immune system attack the elin and can cause paralysis. 
an impact on the immune system." synapses where nerve signals reach musde Diane Griftin of the Johns Hopkins Uni- 

The evidence points to at least two major cells. Most patients with myasthenia gravis versity School of Medicine desuibed how 
groups of diseases. The first is a group of produce antibodies against their own recep- the nervous system and the immune system 
neurological diseases strongly associated tors for acetylcholine, the neurouansmitter both participate in this encephalomyelitis. 
with disturbances of the immune system that controls muscle contraction. This auto- 'The rash signals the onset of the immune 
which may occur more often in people who immune attack causes serious muscle weak- response to the measles virus, and it's usually 
are genetically predisposed to the disorders. ness: myasthenia victims find it difficult to shortly after the rash has appeared that 
This group includes myasthenia gravis and speak, swallow, move their arms and legs, patients begin developing the acute enceph- 

and even breathe, in severe cases. alomyelitis. It was postulated some years * symposium on The Immune S and N- Many myasthenia patients have abnormal- ago that this may be an autoimmune disease 
logic Disorders was held 24 and 25 Eruvy 1986. It 
was p-ted by the National wtlltC of N-logid ly active thymus glands, the tissue in which response that has been mggered in some 
and Communicative Disorders and Smkc and tt~c Na- T lymphocytes mature. Drachman notes way, as yet not completely dear, by the 
tiod Institute of AU and Infcaio~~ Discva and - sponEoKd by the#atiOnal wtion on that "right there in the thymus you have the measles virus infection." Certain aspects of 
system Disorders. makings of an autoimmune response." His the immune response are depressed while 
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others are enhanced. Gritfin thinks "it is verv 
likely that there is a genetic component to 
explain why only 1 in 1000 patients devel- 
ops these complications." 

'1n addition to their primary disease, many 
cancer patients also suffer from a variety of 
nervous system complications, according to 
Karl Stefansson of the University of Chica- 
go. These include the degeneration of cer- 
tain cell populations in the cerebellar region 
of the brain, an inflammation of the brain's 
limbic system which causes memory loss, 
and the death of sensory neurons whose cell 
bodies lie just outside the spinal cord. 

Regarding the formidable list of neuro- 
logical complications that can occur with 
cancer, Stefansson says, "Most questions are 
unanswered. This is a completely heteroge- 
neous group of syndromes. But certain fac- 
tors make it tempting to postulate that the 
neurological problems are caused by a com- 
mon immunological mechanism." Again, 
the signs of immune involvement are there, 
including changes in lymphocyte number, 
antibodies that seem to attack specific neu- 
ronal cell types, and a certain -amount of 
therapeutic success in patients treated with 
drugs that suppress immune responses. 

The second group of diseases involving 
both the nervous and immune systems in- 
cludes asthma and arthritis. According to 
Edward Goetzl of the Howard Hughes 
Medical Institute and the University of Cali- 
fornia in San Francisco, "there was always a 
sense that the nervous system is involved in 

these diseases. So the idea of a link between 
the nervous and immune systems is not new. 
What's new is that we are beginning to sort 
out the molecular mechanisms for these 
diseases." 

Both asthma and arthritis are hypersensi- 
tivity diseases. Goetzl says that "instead of 
protecting the host, the immune system has 
gone awry in a hypersensitivity response. It 
is no longer being regulated normally." The 
nervous system actively participates in and 
exaggerates this abnormal immune response 
by secreting peptides into the respiratory 
tract in asthma and into the joints in arthri- 
tis. 

The best described culprit seems to be a 
neuropeptide called substance P. In both 
asthma and arthritis, sensory nerves that 
normally end in cells lining the lungs and 
joints begin to secrete substance P in an 
abnormal way. In asthma, substance P in- 
duces spasms in muscles surrounding the 
bronchial tubes, closing off the air passages 
and making it difficult to breathe. The pep- 
tide also seems to stimulate a group of T 
lymphocytes and it promotes mucous secre- 
tion in lung airways. The net result is that 
the original hypersensitivity response is 
made worse because of the involvement of 
the nervous system. 

But not all of the peptides secreted by 
sensory nerves aggravate the immune re- 
sponse in asthma and arthritis. Goetzl notes 
that "there is a balancing action among 
neuropeptides." Whereas substance P and 
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Possible neuronal contributions to lung abnormalities in asthma. In asthma, 
sensmy newe endings in epithelial cells that line lung ainvays b e m  irritated and release substance P and other 
peptia'es. Neuropeptia'e release rriaqeers contraction of smooth muscle cells (which causes constriction of air 
pathways), 1eakag.e offuid fium small blood vessels (which causes tkue welling), and mewewetion of mucous 
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Neuropeptides may also stimulate injammatmy cells to release chemical mediaton that conrribute to epithelial 
cell damage. [Adapted by Dd4.B. fium D. G. Payan and E. J.  Goetzl, Eur. J .  Resp. Dis., in press; and P. 
Barnes, Lancet 1986-1, 242 (1986)] 

certain other peptides are generally stimula- 
tory, a peptide called somatostatin is gener- 
ally inhibitory. So, depending on the mix of 
secreted neuropeptides, the hypersensitivity 
reaction can be increased or decreased. 

As in the first group of neuroimmunolo- 
gical diseases, a genetic predisposition seems 
to be important for both asthma and arthri- 
tis. More than one gene is probably in- 
volved, according to Goetzl, who thinks 
environmental factors also play a major role. 
'With asthma," he says, "we're talking about 
an airway hyperirritability that is reversible." 
When the triggering environmental factors 
are absent, many asthmatics can breathe 
normally. 

Dale McFarlin of the National Institute of 
Neurological and Communicative Disorders 
and Stroke relates genetics to diseases that 
affect both the nervous and immune sys- 
tems. "It has been established in experimen- 
tal animals that the abnormal immune re- 
sponse is largely under genetic control. 
When this concept is extrapolated to man, 
certain genetic backgrounds will probably 
be found that predispose an individual to a 
disease. But both a genetic background and 
environmental factors contribute to manv 
neuroimmunological diseases." 

The genes most often implicated in neu- 
roimm&ological diseases bdong to a group 
called the major histocompatibility complex 
(MHC). According to McFarlin, "MHC 
genes control the expression of proteins that 
present antigens to immune system cells, 
particularly T lymphocytes. The proteins 
coded for by MHC genes are expressed on 
the surface of macrophages, scavenger cells 
of the immune system. Their job is to 
present antigens to T lymphocytes." 

~esearchirs have studiid this process in 
animals and "have tried to extrapolate these 
ideas into human diseases. In myasthenia 
gravis and multiple sclerosis patients, genes 
that regulate histocompatibility proteins 
have been identified," McFarlin says. In 
both diseases there may be histocompatibil- 
ity proteins that direct the abnormal im- 
mune response. The individual genes coding 
for the ~roteins are different in the two 
diseases, but they are all part of the same 
gene family. 

McFarlin's hope is that "understanding 
the nature of the abnormal immune re- 
sponse will help us to correct or modify it." 
In the hture, researchers may use gene 
probes for patients' DNA to see if it codes 
for molecules that are involved in the dis- 
ease. "The idea behind gene probing is that 
you are going after a single gene that is 
associated with a particular disease. This is 
being tested now and is at the leading edge 
of what people are trying." 
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