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Relative prevalence of metabolic dysfunction ("MetaSyn”) across the obese and non-obese

segments of the population.

Source: Internal analysis based on data from National Institute of Diabetes and Digestive and
Kidney Diseases (2021).
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Ketogenic Diet Shows Promise for Serious Mental lliness in Stanford Study

21 patients

MITIENT oo
freeeeee

96% achieved ketosis

Schizophrenia

Psychiatric improvements

® 100% w/ full adherence had psychiatric remission (n=14)

|£ Improvements in quality of life and sleep

@ Improvements across all psychiatric measures

[
| can tell you that | have never felt better than | have since using ketosis...

Sethi et al. Psychiatry Research, 2024

4 months

5-15% carbohydrate

Ketogenic
diet

20-30% protein
@ 40.70% fai

Proved feasible and safe

Metabolic improvements

10% average weight loss

C 100% elimination of metabolic syndrome (n= 4)

g@ Improvements in insulin sensitivity

Wb
It can honestly save a lot of lives. It saved mine. | would not be here today if it wasn't

for keto.
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Can eating a ketogenic diet improve
symptoms of serious mental iliness?

Ketogenic Diet
-~ Clinique du Castelviel
T Castelmarou, France 75-80% fat

o 15-20% protein
g.% Bipolar disorder 97 carbohydrate
. n=12

a2 o b g

e Ky

The Ketogenic Diet for Refractory Mental lllness: A Retrospactive Analysis of 31 Inpatients
Albert Danan MD, Enc C Wastman MD, Laura R Saslow PRD, Georgia Ede MD

8 . B . Major depression
< Wg® -

inpatients

@ / symptoms
4 3 0/0 of patients
remission
of patients

improved in
achieved
o 196%
of patients
lost weight
were discharged

100%
clinical
= 64%
on === medication

Frontiers in Psychiatry. Public Mental Health 06 July 2022 hitps:/idoi.org/D. 3389 psyt. 2022 951376
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TABLE 1 | Changes in mental health measures.

Clinical scale n® Pre-KD, mean (SD)
Overall

HAM-D 23 25.4 (6.3)
MADRS 21 29.6 (7.8)
PANSS 10 91.4 (15.3)
CGlI-5 27 4.9 (1.2)
Primary diagnosis: Bipolar disorder

HAM-D 12 24.9 (7.3)
MADRS 12 29.9 (8.5)
PANSS 12 n/a
CGl-S 12 4.8(1.2)
Primary diagnosis: Major depression

HAM-D 6 24.0 (3.8)
MADRS 6 27.3 (5.3)
PANSS 6 n/a
CGl-S 6 4.3 (0.5)
Primary diagnosis: Schizoaffective disorder
HAM-D 5 28.2 (6.1)
MADRS 3 32.7 (10.4)
PANSS 10 91.4 (15.3)
CaGI-S 9 5.4 (1.3)

Post-KD, mean (SD)

7.7 (4.2)
10.1 (6.5)
49.3 (6.9)
2.0(1.1)

9.2 (5.1)
11.8(7.6)
n/a
2.0(1.3)

5.5 (2.6)
7.2 (3.2)
n/a
1.3 (0.5)

7.0 (1.6)
9.3(5.7)
49.3 (6.9)
2.6(0.9)

Change

SATT BT
~19.5 (5.4)

—42.1(12.1)
~-2.9(0.8)

—~15.8 {6.5)
—-18.2 (6.2)
n/a
~2.8(0.9)

~18.5 (2.3)
_20.2 (2.2)
n/a
~0.3 (0.5)

—21.2 (5.7)
~23.3 (6.1)

—42.1(12.1)
~-2.9(0.8)

Percent change

—69.2 (14.2)
~67.4 (15.0)
—45.4 (7.1)
—60.4 (14.8)

—62.6 (16.1)
—-62.1 (16.7)
n‘a
—60.7 (18.4)

~77.8(7.9)

—75.0(7.9)
n/a

~70.0(7.7)

_74.7 (5.8)
~73.3(12.3)
—45.4 (7.1)
~53.7 (9.6)

Cohen's d

ﬁ

3.1
3.6
3.5
3.8

H

2.4
2.9
n/a
3.0

7.9
9.0
n/a
n/a®

3.7
3.8
3.9

3.7

P-value

<(0.001
<0.001
<0.001
<(0.001

<0001
<(0.001
n/a
0.002

0.026
<(.001
n/a
0.014

0.001
0.022
<0.001
0.007

HAM-D is a 17-item clinician-adminisfered diagnostic questionnaire rated on a scale of 0 to 52, with <7 indicating no depression and =24 indicating severe depression. The MADRS is
rated on a scale of 0 fo 60, with <6 indicating no depression and =35 indicating severe depression. PANSS is rafed on a scale of 30 to 210, with 30 considered the least severe and

=116 considered severely ill. CGI-S is rated on a scale of 1 to 7, with 1 indicating normal and 7 indicating extreme iliness.

2As this is a retrospective analysis, HAM-D, MADRS, and CGI-S scores were not available for all 28 participants.



A Pilot Study of a Ketogenic Diet 27
in Bipolar Disorder penairine (.

Daniel Smith, MD, &

Harry Campbell, MD Wlth blpolar
. o of LK ciisorder
. WeeKS O
Invervention: = T o enrolled
Modified Ketogenic Diet Feasibility:
of completed
) 10096 participants
Higher ketone levels Systolic reached ketosis
were associated with: B o’ o '
lood of ketone tests
. Pressure 91 70 thn:::rugllm_u_tthe study
Improvements in were positive for ketosis
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Reductions in anxiety the trial
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I Weight
“A pilot study of a ketogenic diet in bipolar disorder: '9 3 "33
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“...the emerging and compelling
evidence for nutrition as a crucial factor
In the high prevalence and incidence of
mental disorders suggests that diet is as
Important to psychiatry as it is to
cardiology, endocrinology, and
gastroenterology.”

-Nutritional medicine as mainstream in psychiatry
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| Impaired mitochondrial function
In psychiatric disorders
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Review

Linking Mitochondrial Dysfunction,

Neurotransmitter, and Neural Network
Abnormalities and Mania: Elucidating
Neurobiological Mechanisms of the Therapeutic
Effect of the Ketogenic Diet in Bipolar Disorder

Zachary Freyberg, Ana C. Andreazza, Colleen A. McClung, and Mary L. Phillips
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Narrative Review

Could Alzheimer’s disease be a maladaptation of an evolutionary survival
pathway mediated by intracerebral fructose and uric acid metabolism?
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Figure 2. Vidous circle of energy crisis in neurodegenerative disease. The proposed effects of
beta-hydroxybutyrate (BHB) on disease mechanisms are illustrated in green, demonstrating an
inhibition of oxidative stress, neurcinflammation and mitochondrial dysfunction together with a
facilitated ketone oxidation, which results in at least a partially restored metabolism.
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Fig. 1. The role of SOD2 in activated microglia. During inflammation when TLRs are stimulated, ROS are generated from NADPH oxidase and/or
mitochondria, which are amplified in the mitochondria, in a process named ROS-induced ROS release. Activated NF-kB upregulates the expression
of SOD2 as well as proinflammatory proteins such as cytokines and chemokines. NF-kB activity is regulated by its phosphorylation, including the
phosphorylation of the Ser276 residue of the p65 subunit. ROS inactivate protein phosphatases to enhance NF-kB phosphorylation, followed by
NF-xB activation. SOD2 eliminates ROS, resulting in the suppression of NF-kB activity. Collectively, transcriptionally activated SOD2 downstream of
NF-kB attenuates NF-kB activity. This process might terminate the inflammatory reaction in microglia.
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