The ALS Curveball

A Short History

The 19t century was a period marked by an explosion of medical advances. Vaccinesemergedto
protect from infectious disease, anesthesia numbed surgical patients and medical imaging used X-rays to
improve diagnosis among otherexamples of progress. This was also the period when physicians began
to empirically analyze and differentiate diseases. Smallpox, typhus, yellow feverand scarlet fever were
common maladies of the time, with large public efforts emergingagainstthem. Rare diseases, however,
received less attention, but detail-oriented physicians began to catalog these orphan conditions. One
disease in particular that caughtthe eye of many distinguished scientists was amyotrophiclateral
sclerosis (ALS).

A description of ALS was first recorded in 1824 when Scottish surgeon Charles Bell observed and
described the symptoms® of a motor neuron disease without identifyingit. Others, including French
physician Frangois-Amilcar Aranin 18502, Jean Cruveilhierin 1853, and AugustusJacob Lockhart Clarke
in 1860° also noted similar descriptions and conducted studies in patients with symptoms matching that
of ALS.

The individual most closely associated with ALS research is Jean-Martin Charcot, a French neurologist
whois known as the founder of modern neurology. He made substantial stridesin understanding
Parkinson’s disease and contributed to the base of knowledge in otherareas of neurology including
multiple sclerosis, post-traumaticstress disorderand otherdiseases. InALS, he was the first to connect
clinical symptoms to the pathology seen at autopsy. Charcot detailed the symptoms of ALS noting
isolated progressive motor symptoms with fasciculation, contractures, bulbar involvement and death
from respiratory failure. He termedthe disease ‘lasclérose amyotrophique’ oramyotrophiclateral
sclerosis in English translation.
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Furtheradvancesin ALS were made by Dr. William Oslerwho
recognized a succession of Familiar ALS in the late 19% century.
Dr. Osler conducted his work following the history of the Farr
family of Vermont where he found 14 clan members that died at
an early age presenting symptoms of ALS. In 1880, Dr. William
Osler published a medical paperidentifying ALS in its hereditary
form. The work entitled “Heredity in Progressive Muscular
Atrophy as lllustrated in the Farr Family of Vermont” identified
severalmembers of the Farr family that had died youngfroma
muscle wasting disease over multiple generations. Later
descendants died of the same disease guiding subsequent
research to conduct genetictests when the technology was
available. This led to the identification of mutations in the SOD1
genein 1993 that were associated with the illness.

In the years after World War Il, scientists observed an ALS cluster
in Guam. During this period there was a surprising emergence of
numerous cases in the local Chamorro population on the island
at a 50 to 100-fold greaterincidence than in the United States.
The rise in cases was attributed to increased consumption of
food sourcesthat were used as an alternative during war-related
shortages.®> The seeds contained a neurotoxin thatis associated
with neurodegenerative disease.

The type of ALS specificto Guamiis called amyotrophiclateral
sclerosis-Parkinsonism dementia complex, or ALS-PDC. The
increase in ALS-PDCin the area was attributed to consumption of
the seeds of the cycad plant. The flour fromthese seeds
contains many water-insoluble neurotoxicagents. The most
neurologically damaging of these is beta-sitosterol beta-D-

Etymology

Despite a short acronym, ALS holds
a wealth of meaningaboutthe
disease. Amyotrophiclateral
sclerosis can be brokeninto its
lexical components:

>

>

“a-"“is a Greek prefix meaning
not or without

“myo” from the Latin musculus
refersto muscle

“trophé” is nourishment from
the Greek trophiafor food
nourishment

“lateral” referencesthe areas of
the spinal cord where parts of
the affected motorneurons
reside

“sclerosis” means scarring or
hardening fromthe Greek
sklérosis

glucoside (BSSG) which is implicated in ALS-PDC.® BSSG was also shown to induce hyperphosphorylated
tau expression in neurons, a hallmark of Alzheimer’s disease and related tauopathies. Further, Guiroy et
al.” found that the amyloid of neurofibrillary tangles of Guamanian parkinsonism-dementia has an
identical amino acid sequence to that of Alzheimer disease and Down syndrome, providing alink among

the neurodegenerative diseases.

ALS in Popular Culture

Being a rare disease, ALS did not receive much attention fromthe general population in the United
States until the late 1930s. It was in 1939 when one of the most popular sports figures of the day, Lou
Gehrigof the New York Yankees, was thrown a curveball and diagnosed with the disease. Lou played 17
seasons with the team and broke numerousrecords. In his last year, he suffered physical changes which
led to a decline in his performance and eventual diagnosis at the Mayo Clinic in Rochester, Minnesota.
Afteran inspiring speech which coincided with his retirement, Lou died two years later. This eventled
to broad recognition of the disease outside of the medical community for the first time and led to the it

beingcommonly labeled Lou Gehrig’s disease in the United States.



https://baseballhall.org/discover-more/stories/baseball-history/lou-gehrig-luckiest-man

Lou Gehrig of the New York Yankees?

In the last decade, the focus on ALS has centered around a few individuals and events. One of the more
prominent was the physicist Stephen Hawking, who is best known for his theories on relativity and
guantum mechanics. He lived withthe early onset, slow progressing form of ALS forover50 years and
during that time was a prolific author, researcher, professorand subject of a popular 2014 movie.

A recent campaign that ushered this rare disease to the forefront was the Ice Bucket Challenge. It was a
popular phenomenon that brought politicians, actors and other well-known figures to social media to
draw attentionto ALS and raise fundingto supportresearch. Emergingin 2014, reaching a crescendo
the following yearand continuing on for severalyears after, the effort raised over $220 million around
the world. The Ice Bucket Challenge was a success and attracted more attentionto ALS while providing
funds foridentifying new genes connected to ALS, research grants, and expansion of the network of
scientists working on treatmentsanda cure.

What’s Next?

The recorded history of ALS extends back almost two centuries and in prominently visible despite
addressing a rare disease. The distinguished physicians who have investigated the disorderand the
renowned figures who have accomplished great things in spite of ALS illuminate the human side of this
neurodegenerative malady, setting the stage for furtherinvestigative work. In our nextsegment of the
ALS Curveball series, we will explainthe features, examine the types and establish the prevalence of
ALS.
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