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Who I am

7 years experience Suicide Hotline,
Columbus, Ohio including one year as
Assistant Director with Bachelor of
Science in psychology from OSU




How I

became
interested in

Keto for
Neuro

* NNI Comprehensive Epilepsy Center
— Level IV Epilepsy Center

— What does “"comprehensive” mean to
you?



What we
will be

covering
today:




What we
will be

covering
today:




What, Exactly, Is the Ketogenic '
Driet?




Traditional
Ketogenic
Diet

.0‘ It is NOT a high protein diet (protein is low to
adequate, depending on ratio)

‘ Often limited to 20-25g net carbohydrate daily




What 1s the
history of the

ketogenic
diet?

* Long understood that fasting would stop or reduce
seizures

Hippocrates 5t Century BCE
Galen 37 Century BCE

Jesus (Matthew 17:14-21)
Eastern traditions

Middle Ages

1800’s Europe

1911 France

1923 Russell Wilder, MD of Mayo Clinic first ketogenic diet
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Eslicarbazepine'
Vigabatrin 4
Lacosamide &
Rufinamide &
Zonisamide |4 .
Oxcarbazepine 4 Pregabalin
Levetiracetam ,-‘-" . .
Topiramate ¢ |lagabine
Lamotrigine ¢ Fosphenytoin
Gabapentin :
Clobazam'y ——
Valproic acid ¢ Felbamate

Carbamazepine __..4;" Sodium Valproate!

Ethosuximide # . Clonazepam
Mephenytoin "' Diazepam
Phenobarbital’ __# Primidone
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What happened
next?




The power of one
angry dad

* 1994 Charlie Abrahams

— (Father Jim Abrahams movie credits include Airplane,
Naked Gun, Hot Shots, Scary Movie 4 and First Do No
Harm)

— John Freeman, MD of Johns Hopkins University

— Now 28 yo and seizure free for 23 years

Wheless, 2008
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Epilepsy




Ketogenic
Dret
studies on
Epilepsy







Brain
INJuUry
continued




| Traumatic brain injury |

' ,

Acute mechanisms/’ Secondary injury mechanisms
Mechanical tissue l 1
destruction S ceitatory Damageto  Beta amyloid
amino acid Blood brain a@ccumulation
release barrier 1
|
Neuronal Opening of ion channels. Ca?* influx. ;TIUQZ::':
cell death Inactivation of free radical scavengers

L 1

Cerebral edema and
Raised intracranial
pressure

Free radical
generation

N K

Impaired cerebral vasoregulation
Reduced cerebral blood flow

l

Hypoxia / Ischemia

L 2 v
Loss of brain substance

Jain,
2019




Novel
metabolic

substrates
for feeding

the injured
brain

Bl as a metabolic disease,

characterized by reduced cerebral glucose metabolism



Literature
review on

effects of
the

ketogenic
diet on TBI

Safety and tolerability established

KD is an effective treatment for TBI recovery in rats and shows
potential in humans




Alzheimer’s
Disease




Ketogenic
Diet

studies on
Alzheimer’s

Disease




Migraine/headaches




Ketogenic Diet studies
on Migraine/headaches







Parkinson’s
Disease




Ketogenic
Diet studies
on
Parkinson’s
Disease

- KD increases glutathione which helps ward against
toxic effect of 6-hydroxydopamine

(Wtodarek et al, 2019)




Multiple
Sclerosis




Ketogenic
Duiet
studies on
Multiple

Sclerosis




Amyotrophic
Lateral
Sclerosis
(ALS, Lou

Gehrig’s

Disease)




Ketogenic Diet
studies on
Amyotrophic
Lateral Sclerosis
(ALS, Lou

Gehrig’s Disease)

"Spanish Ketogenic Mediterranean
Diet,” in which <30 g of
carbohydrates per day is provided,
offering the antioxidant benefits of
the Mediterranean diet, believed
to benefit ALS combined with
increase in ketone bodies by
reducing carbohydrates resulting
in increase in biogenesis and
efficacy of mitochondria and
decreased oxidative stress which
will hopefully prolong life and
QOL. This comprehensive review is
in vitro only and studies in animals
and humans need to take place for
recommendations to be made.
(Caplliure-Llopis et al, 2020)




A word about brain tumors...

* Tumorsincluding CNS
tumors such as malignant
gliomas often express a
strong glycolytic (using
glucose for metabolism) or
Warburg phenotype, both
prior to and in response to
chemoradiation
intervention

* Poffetal, 2013




Brain
Tumors




|’I-'"I‘. '. 3
n-q—x"::.rt.x ‘-"..-

rml CEEPESE - Bl

15052013, 10:3T57

AT KoM MORLEY WING
£ Bras W THI1

il NT N

%




Mechanisms
of Action
Continued

adenine nucleotides, up-regulation of transcripts encoding
metabolism enzymes and mitochondrial proteins, and an
increased biogenesis of mitochondria in addition to
resistance to stress of hypoglycemia (?maybe) and hypoxia

e Lowering of pH locally reduces neuronal excitability

* GABA>glutamate

* Ketone bodies are a more efficient source of energy than
glucose, because they produce more ATP per unit->more
energy=less neuronal hyperexcitability




Mechanisms
of Action
Continued




Strengths
and
Limitations

of Studies




Caution in
Initiation and
Administration
of a Ketogenic
Diet




Takeaways:

Rodent models and preliminary human studies are
suggestive that further human investigations are
warranted

Moderately strong recommendation in epilepsy;
cautious optimism for future use in the other
neurological conditions




QUESTIONS?
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