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Head Injury

1.6 to 3.8 millionisp elated head
injuries (Langlois, 200

i

* Concussive and Subconcussive Injury

* Late Life Impairment (McKee, 2009)



Chronic Traumatic Encephalopathy

Neurodegenerative disease caused by blunt force to the
head

www.nytimes.com www.sportsillustrated.com (Oma lu ’ 2001)



Gross Changes

Normal Brain CTE Brain

(Stern, 2011)



http://www.bu.edu/cste/about/what-is-cte/

Microscopic Changes

Tau Protein

80 year old 45 year old 80 year old
Control Football Player Boxer



Clinical /Sgyfmpto ms

Loss of Cognitiv Function

Erratic Behavior

Dementia

(McKee, 2009)



Pathology

NFTs in layer Il and Al of neocortex,
than AD (McKee; 2009)

* Distinct pathology: f3- folls

|

Tau deposits suggest axonal origin (McKee, |
2009)

Blast Exposure- (Goldstein, 2012)

Boxers- rotational force, Football players- linear
force (Stern, 2011)
* Differences in pathological manifestation



Neuroimaging

* Can not be diagnosed while athletes are
still alive (Baugh, 201

* Need for neuroimaging blomarkers
(Gavett, 2011) N PR

* In vivo imaging method used to
determinethe biochemical'makeup of
human and animal organs (Mandal,

20006)



Metabolites of Interest
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Glutathione

 Antioxidant

 Decreased in a variety of
heurodegenerative

. Oxidativ.e stress and diseases (AD, PD, ALS)
free radicals
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Glutathione

(Martin, 2009); (Dringen, 2000); (Bains 1997); (Fan, 2003)



Research Question/
Hypothesis

Is there a difference in GSH concentration in former
NFL athletes with repetitive head injury and former non

contact sports athletes?

H,: There is a difference in GSH concentration between
NFL athletes with a history of repetitive head injury and

control subjects






Phantoms

Increasing 0.3, 0.5, 0.7,
GSH concentrations 1.5,3and 5
of GSH mM




Human Subjects

Controls




COSY vs. LC Model
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Linear Combination Model

 Based on literature
(Provencher, 1993)

 Phantoms

Correlated Spectroscopy
Increase amount metabolites
Error




Increasing Glu, Stable GSH

y =-0.0191x + 0.9926

Concentration vs. GSH/Cr * "r:-0.02s6
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Increasing GSH

Concentration vs. GSH/Cr
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GSH/Cr+PCr
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Decreased Glutathione in NFL
Athletes

NFL Athletes vs. Controls
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Discussion

* GSH Concentration/significant decreased
in NFL athletes: highe

* Change not due to age-related depletion:
* Possible target-for treatment

* Mechanism still unknown
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Major Finding

* GSH depletion in f er NFL
Athletes at risk for C

i
4

* Possible avenue of treatment for
the disease



