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Recent media attention spawned
after a recent NHDES workshop ...

Scientists Allay Fears ol ALS
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Amyotrophic Lateral Sclerosis

& ALS affects upper and lower

MOLor NeEUrONS.

¢ Diagnosis IS clinical; there Is no test
for the disease

¢ Symptems: Progressive
Wweakness, “Wasting” off muscles,
crramps, difficulty,
Speaking/swallewing

9 Viedian agers S5y at aiagnResis:
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How Common is ALS?
o put Into perspective: some U.S. statistics

INCIDENCE (new) PREVALENCE (all living)

ALS 5,600 cases/year 30,000
(—2 per 100,000)
MS similar to ALS 21510)10]0]0)

(-2 per 100,000)

Brain Tumoer (all) 44,000 cases/yr 2
(@5 per: 100),000)

Stroke 600,000 new/\/r: 6),51010)70)0)0)

IHeart attack 610,000 new/y/i 7,900,000

Traumatic braim: 1,400,000 mew/yr 8,170,000 (disakled)
IRyuRy (@i

Seurces: U te Date 20095 Courtney, et al, ViedicalfClinics N Amr 20095 Central Brain
Jlumor Registiy oifif the United States (CBIRUS) 20045 AHA Heart Disease & Stroke
StaliSHEs 20095 SUmmers et als J et Epidemielogy 2009.



Clusters of ALS suggest an
environmental trigger

¢ Documented “clusters” of disease
— Guam,, Kii peninsula
— Veterans from 1st Gulf war

¢ Other arguments for environmental link:
— Conjugal couples, both develeping ALS

— Higher rates among certain poepulations (Italian sececer
players, smekers)

— Geographic disparities; in disease InCIdence

& ALLS, SEemis 16 e moKe: prevalenic i a ew: areas
WithinsNewsERglands: arer there: tre = clustens7



Why is it so hard to study
environmental causes of ALS?

¢ Difficult to obtain patient data:
— No national ALS registry! (unlike cancer)

— No unified medical record system, ALS centers don’t
collect the same data & can't share datal!

— Mortality records may not document ALS
— Errors in diagnesis

¢ Logistics o analy/sis:
— Rare disease

— [Lagl time: ALS) IS Chrenic and Progresses or many. yYears
pefore it Is diagnesed

— Milliens eff petential envirenmenital expesures; difficulit te
preve causalliby,

— Gene-envirenment Interactions, other confeounders

— [DISEase ey, OCCUF 0N a SPECLUmMI ol ether neurological
CORNAIIENS
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Mapping ALS in New Hampshire

Review of DHMC records, family
Interviews, and community databases

Dwelling address mapped with ArcGIS
Software.

Adjusted for population density

What we found:

— Some areas appear to have higher rate
of ALS (Lake Mascoma: estimated 10-
25x expected)

— Rate of ALS appears to double around
lakes with past cyanobacteria blooms
based on preliminary analysis.

Total ALS ALS Rate w/in
State Cases (10yr) 1/2 mile buffer* RR 95% ClI
09-32

1.42-3.80

1.8-4.3

* approximate incidence per year per 100,000 population at risk

ALS Cases in New Hampshire
(Compared to Census Block Population in 2000)

Legend

- Water Bodies Larger Than 0.5 Square Kilomelers
ALS Cases per 100,000

{over a ten year data collection period)
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ALS in New England

¢ ALS seems to occur In “clusters”

& Are they true clusters or are they

Rappening randoemiy?
# TThings In nature cluster by chamnce
» Example: throw a handiul ofi coins ontos the floor

Did this happen
by chance?

Did an external
force influence
where the coins
Unlikely result More likely landed?

¢ We are still testing our data to determine If
the ALS “clusters” we found are true,
statistically significant clusters.




ALS in New England

¢ One common theme — proximity of ALS

cases to certain lakes
— even after adjusting for population

¢ Is there a link to lake water or lake
“culture”? Or semething else common
WIthiR the communRity?

» One pessible link: neuretexins made
naturaliy: By, Cy/anehacteria.

9 \Werare: alse Investigating ether
enpvireRmenitall rsik iactors threugh a
patienit risik lactek guestionnalre.



Linking to the Guam hypothesis

ALS-PDC complex highly
prevalent inf Guam (100X).
+» 11 prevalence afiter WWII
» Natives whoileave Guam: risk |
» Immigrants who take up
Chamorro lifestyle: risk 1
Native Chamerre lifestyle
SEEmSs Lo put peoeple at risk.

Cycad SEeds are a staple of
the Indigeneus diet.

» Cyanobacterna live
symbieucally inside Cycads.

¢ Seeds are washed to remove
eXINs, then made inte: floulr:.
Elying| foxes also eat cycad
SEEds & are ardelicacy

s BEXxtinction’ of natiV_e ﬂylng 1904 1924 1944 1964 1984 2004
TOXES correlates with o

decrease in ALSEPDE. Seuces Cox et aljikProc Natl Acad Sci U'S A. 2003
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What we know about BMAA
(Beta-Methylamino L-Alanine)

¢ Non-pretein aminoe acid made by

cyanobacteria; small molecule.
& Stored In free & protein boeund ferm.

¢ BMAA Is heurotoxic

— Mechanismi: binds glutamate receptors, generating
Iree radicals and exidative damage:

— BMAA targets motor neurens, buit alse astrocytes (the
SuUppert cells):

— Menkey/moeuse medels shiow: acuie REUrGLOXICILY/-

¢ BMAA has been found in brain tissues
emrALS pabentshRrGUamrane- NVizmi:

Sources: Leehbner DrNeureniel Bis. 2007, RaorShrExp INetrol: 2006; Murch et
al Actar Neurel ' Scand 20045 Pabloret albActaNeurol Scand 2009.



BMAA hypothesis

In Theory:

Guam: Ingestion of large amounts of BMAA
through food chain - high risk of ALS

Flying Foxes
1355?'9-'9}

Cycad/ Cyanobacteria Symbiosis ElseWhere: Chronic exposure to Small

(37 pglg)

Srmebsiae amounts of BMAA + genetically susceptibility

Free BMAA (0.3 pglg)

- increased risk of ALS??

Source: Banack et al, J of Ethnopharmacology 2005
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Our Research at DHMC/UNH

We know cyanobacteria are prominent in New
England so ...

¢ Can we identifyy BMAA In our local lakes?
¢ How might people acquire BMAA?

¢ Can we detect BMAA In our ALS patients?
o Can we shew BMMA actually, causes ALLS?

¢ Is there semething else necessary. for ALS to
eccUr (genetic susceptipiliity; anether texin?)

QU ultimate gealk could we: prevent seme
cases o ALS by determining Wheo Is at risk &
reducing envirenmental expoesures?



Can we find BMAA in our lakes?

& \We collected samples froam
several regional lakes in 2008,
Including Lake Mascoma

+ Of note: no fulminate bleoms sampled

» \We ldentified cyanebacteria

Species knewn te make BIMAA.

— BMAA uUndetectable in our Mascoma
lake samples in 2008

o Loy algaltyield?

(raiy, stmmerR & iew: 9eems)
¢ Eluctuating levels el texins?
» Sampling Methedsi iInadeguate?

o lnsensitivity el currently availaile
tests; forr BIMAA?




How might people be exposed to BMAA?

¢ Direct ingestion of water containing a bloem, or
use of lake water for drinking.
¢ Some residents on lakes DO use lake water for drinking

+ Consumption of fish/shellfish.

¢ Data from Miami: BMAA found in high levels in seme
shellfish, very lew levels: in fish; but not always present.

¢ Inhalingl aeresels from water-related spoerts:
salling, heating, Jet-skiing.

¢ Inhaling aeresels fromwaterng Iawns, Irrngating;
noeuseheld activIties (Shewerng, saunas).

9 Spirulina er Blue Green algae: dietary/ supplemenis

s Otherlals have feund micrecysun; BMAA andiother taxins R these
supplements

o BIVIAATTeURE IR Rair Semples el peepler taking spiktiina supplemeEnRts,

Source: Dr. Paul Cox, personal communication; Dr. Larry Brand, personal
communication; CDC: http://www.cdc.gov/hab/cyanobacteria/facts.htm



In Summary BMAA

Cyanobacteria are ubiguitous in New England
lakes, rivers, poends, & oceans
Cyanobacteria can make the neurotoxin BMAA.

- We don’t know what causes the texin to be produced or what
causes the levels te vary in lake water

People could e exposed tor BMAA multiple ways.
— Hew much exposure Is necded te cause disease?

BIMIAAS REUrOTtoXIC
. but we lack a chronic disease animal model

BMAA can accumulate in brain tissue....is it a

ColRCIdERCE OF It actually causing ALS?
= Biraigrissues irem DEIVIE are Beng analyZzed; hassamples may
helprascertain’ exposue: ) suscepubilirty:

AT sSUscepiionity, o SYneErgistic component 1s likely.
—Genpetic vulneraniity/Z Synergisticr effect ol multple toxins?



In Summary: ALS iniNew England

¢ There appears to be higher rates off ALS near
bloems, but spatial asseciation does NOT
preve causality!
— Many envirenmental fiacters could be assoclated
withr ALS! buit may, noet cause ALS.
o The BMAA hypoethesis Is still a haypothesis.
— NG proven cennection hetWween cyanelactera
and ALS.
» Exposure ter BIVIAATSUICIEnT e Calse GISEase
\Weuld have e, OCCUIF BVER Years andigenetic
Slsceptipnrty/ prepaely plays a role.



Take-Home Vlessages

TThere are no proven lifestyle modifications that can
reduce your risk of developing ALS In the US

Avoiding bleoms is a good idea because of other
health hazards (not because of fear of ALS).

— No need to move to a new house or otherwise change
your lifestyle!

— State adviseries aneut Bleems poested by NH DES have
nothing te de with eur preliminary. research.

Be Kind te yoeur lakes!

— Dent dunipe anything Inte the'lake: that youwoeuldn t wanit:
your iamily, te) drink (Sewage, garlage, etc.)

— Don’t drink untreated lake water!
SUpPPoKt ALLS research

— Helprienby ok a natenal ALST registny

— [Eeamimorerabeut AlLS tRre U IAVIEAISERICEEE0EFand
A EE RIS IIE O



http://www.als-mda.org/
http://www.patientslikeme.com/
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