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The Ketogenic Food Pyramid
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Fourth Edition
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Mechanisms of Ketogenic Diet Action
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Figure 2. The metabolic inter-relationships between brain metabolism of glutamate, ketone
bodies and glucose
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Redazione ANSA

Ufficio federale della sanita pubblica UFSP > Vivere insalute > Ambiente & salute > Prodotti chimici > Prodotti chimicida A-Z > GHB

26 agosto 2021
15:22

NEWS

< Prodotichimic GHB, GBL, BD - Inibitori della °
B Prodott chimici da AZ volonta

Gocce KO, liquid ecstasy, droga dello stupro, il GHB finisce regolarmente sui
giornali. Versato nelle bevande, rende la vittima manipolabile e priva di
volonta, talvolta facendole perdere i sensi. Alcune informazioni...

Dietro le complicate designazioni chimiche gamma-idrossibutirrato (GHB),
gamma-butirrolattone (GBL) e butandiolo (BD) si celano tre sostanze simili,
meglio conosciute come gocce KO o Liquid Ecstasy. Per le loro caratteristiche,
si prestano particolarmente per scopi subdoli: si tratta di polveri incolori o di
liquidi dal sapore salato o leggermente saponoso, praticamente inodori.
Sono idrosolubili e possono essere aggiunte facilmente alle bevande di
nascosto. Gia quindici minuti dopo I'assunzione si manifesta uno stato di
euforia che si trasforma poi in stanchezza. Le gocce KO rafforzano inoltre gli
effetti di altre droghe assunte contemporaneamente. Se il dosaggio &
eccessivo, insorgono nausea, stati di stordimento e profonda incoscienza,
insufficienza respiratoria. Al risveglio, le vittime non ricordano pit nulla. In
caso di avvelenamento, i pazienti devono essere sottoposti a sorveglianza
medica e, se del caso, a respirazione artificiale. Il consumo occasionale non
genera dipendenza, ma se assunte a lungo in dosi elevate, queste sostanze
creano dipendenza fisica e psichica.

Dati & statistiche

Contatto

Ufficio federale della sanita
pubblica UFSP

Divisione prodotti chimici
Schwarzenburgstrasse 157
3003 Berna

Svizzera

Tel. +41 58 462 96 40

= E-mail

¥ Stampare contatto
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~croeny 1The Neuropharmacology of the Ketogenic Diet

Adam L. Hartman, MD T, Maciej Gasior, MD, PhDT, Eileen P. G. Vining, MD , and Michael A.
Rogawski, MD, PhDT-#

Effects on Energy Metabolism

During consumption of the ketogenic diet. ketone bodies replace glucose as a source of energy
for the brain. These ketone bodies may be a more efficient source of energy per unit oxygen
than glucose [76]. In addition. the ketogenic diet causes a coordinated upregulation of
mitochondrial genes and genes mvolved 1n energy metabolism. and appear to stimulate the
biogenesis of mitochondria as assessed by electron microscopy [39]. Together. the availability
of a more efficient fuel and an increase m the number of mitochondria provide an increase in
cellular energy production capacity and reserves. It seems plausible that the greater energy
reserve would enhance the capacity of neurons to withstand metabolic challenges and could
account for the ability of the diet to confer neuroprotection in models of neurodegenerative
diseases or stroke [5]. It also has been proposed that effects of the ketogenic diet on brain
energetics contribute to the seizure protection conferred by the diet [37.42]. although there 1s
little experimental support for this concept.
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Ketone Bodies Mediate Antiseizure
Effects through Mitochondrial
Permeability Transition

Do Young Kim, DVM, PhD," Kristina A. Simeone, PhD,?
Timothy A. Simeone, PhD,? Jignesh D. Pandya, PhD,® Julianne C. Wilke, BS,’
Younghee Ahn, PhD.* James W. Geddes, PhD,® Patrick G. Sullivan, PhD,® and
Jong M. Rho, MD*

Objective: Ketone bodies (KB) are products of fatty acid oxidation and serve as essential fuels during fasting or
treatment with the high-fat antiseizure ketogenic diet (KD). Despite growing evidence that KB exert broad neuropro-
tective effects, their role in seizure control has not been firmly demonstrated. The major goal of this study was to
demonstrate the direct antiseizure effects of KB and to identify an underlying target mechanism.

Methods: We studied the effects of both the KD and KB in spontaneously epileptic KcnaT-null mice using a combina-
tion of behavioral, planar multielectrode, and standard cellular electrophysiological techniques. Thresholds for mito-
chondrial permeability transition (mPT) were determined in acutely isolated brain mitochondria.

Results: KB alone were sufficient to: (1) exert antiseizure effects in KenaT-null mice, (2) restore intrinsic impairment of
hippocampal long-term potentiation and spatial learning-memory defects in Kcnal-null mutants, and (3) raise the
threshold for calcium-induced mPT in acutely prepared mitochondria from hippocampi of Kcnal-null animals. Tar-
geted deletion of the cyclophilin D subunit of the mPT complex abrogated the effects of KB on mPT, and in vivo
pharmacological inhibition and activation of mPT were found to mirror and reverse, respectively, the antiseizure
effects of the KD in Kcna1-null mice.

Interpretation: The present data reveal the first direct link between mPT and seizure control, and provide a potential
mechanistic explanation for the KD. Given that mPT is increasingly being implicated in diverse neurological disorders,
our results suggest that metabolism-based treatments and/or metabolic substrates might represent a worthy para-
digm for therapeutic development.

ANN NEUROL 2015;00:000-000
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Fig. 4.

Protective effect of pOHB treatment against oxidative stress. (A) Amounts of catalase,
MnSOD, or FOXO3A measured by protein immunoblotting in kidney tissue from 16-week-
old mice implanted with an osmotic pump delivering PBS or pOHB (as in Fig. 2; n=3);
mean = SE, * < 0.05 by ftest between PBS and pOHB conditions. (B) Protein
carbonylation in kidney samples from mice implanted with an osmotic pump delivering PBS
or BOHB (as in Fig. 2; n=13) and treated with paraquat (50 mg/kg) or vehicle for 2 hours.
Car-bonylation was measured by immunoblotting with anti-DNP. All samples were run on a
single gel; after imaging, lanes were rearranged for presentation. (C) Quantification of
protein carbonylation in (B). Mean = SE, *#<0.05 by test between PBS and pOHB
conditions. (D) Sections of kidney obtained from the same mice as in (B) were stained with
anti-4-HNE and quantified (see fig. S16 for primary picture). Mean = SE, *F£<0.05 by 7 test
between PBS and POHB conditions. (E). Lipid peroxides were quantified in mice kidneys
(LPO assay kit, Cayman, Ann Arbor, MI). Mean = SE, *P<0.05 by ftest between PBS and
ROHB conditions.
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Scrence. 2013 January 11; 339(6116): 211-214. doi:10.1126/science.1227166.

Suppression of Oxidative Stress by B-Hydroxybutyrate, an
Endogenous Histone Deacetylase Inhibitor

Tadahiro Shimazu'2, Matthew D. Hirschey'2 John Newman'2, Wenjuan He'2, Kotaro
Shirakawa'-2, Natacha Le Moan?®, Carrie A. Grueter*®, Hyungwook Lim'2, Laura R.
Saunders'2, Robert D. Stevens®, Christopher B. Newgard®, Robert V. Farese Jr.243 Rafael
de Cabo’, Scott Ulrich®, Katerina Akassoglou®, and Eric Verdin'2"
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Neuroscience Letters 434 (2008) 66-70

www.elsevier.com/locate/neulet

O long-term
Effects of short-term and long-term treatment with medium- and long-chain

triglycerides ketogenic diet on cortical spreading depression in young rats O short-term

Marcela de Almeida Rabello Oliveira®, Terezinha da Rocha Ataide . Suzana Lima de Oliveira®,
Ana Luiza de Melo Lucena®, Carla Emmanuela Pereira Rodrigues de Lira?,
Anderson Acioli Soares?®, Clarissa Beatriz Santos de Almeida®, Adriana Ximenes-da-Silva®*

A Laboratério de Eletrofisiologia e Metabolismo Cerebral, Instituto de Ciéncias Bioldgicas e da Saide,
Universidade Federal de Alagoas, 37.010-020, Maceid, AL, Brazil
Y Laboratério de Nutrigdo Experimental, Faculdade de Nutricdo, Universidade Federal de Alagoas,
S7.000-020, Maceio, AL, Brazil

Received 14 September 2007: received in revised form 7 January 2008; accepted 16 January 2008

Abstract

The ketogenic diet (KD) is a high fat and low carbohydrate and protein diet. It is used in the clinical treatment of epilepsy, in order o decrease
cerebral excitability. KD is usually composed by long-chain triglycerides (LCT) while medium-chain triglycerides (MCT) diet is beginning to
be used in some cli

CSD velocity (mm/min)

cal treatment of disorders of pyruvate carboxylase enzyme and long-chain fatty acid oxidation. Our study aimed to analyze
the effects of medium- and long-chain KD on cerebral electrical activity, analyzing the propagation ol the phenomenon of cortical spreading
depression (CSD). Three groups of weaned rats (21 days old) received, for 7 weeks, cither a control (AIN-93G dict), or a MCT-KD (rich in

triheptanoin oil), or a LCT-KD (rich in soybean oil). They were compared to another three groups (21 days old) receiving the same diets for 1

just 10 days. CSD propagation was evaluated just after ending the dietary treatments. Results showed that short-term KD treatment resulted in
a significant reduction of the CSD velocity of propagation (control group: 4.02 £ 1.04 mm/min: MCT-KD: 0.81 £ 1.46 mm/min and LCT-KD:
2.26 £0.41 mm/min) compared to the control group. However. long-term treatment with both KDs had no effect on the CSD velocity (control
group: 3.10 £ 041 mm/min, MCT-KD: 2.9]1 £ 1.62 mm/min, LCT-KD: 3.02 £ 2.26 mm/min) suggesting that both short-term KDs have a positive

effect in decreasing brain cerebral excitability in young animals. These data show for the first time that triheptanoin has an effect on central nervous U
system.
© 2008 Elsevier Ireland Ltd. All rights reserved.

Kevwords: Ketogenie diet: Triheptanoin: Cerebral metabolism: Spreading depression
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ARTICLE
The ketogenic diet influences taxonomic and functional

composition of the gut microbiota in children with severe
epilepsy

Marie Lindefeldt', Alexander Eng®, Hamid Darban?, Annelie Bjerkner?, Cecilia K Zetterstrém®, Tobias Allander®, Bjérn Andersson?,
Elhanan Borenstein?®”%°, Maria Dahlin' and Stefanie Prast-Nielsen

10

The gut microbiota has been linked to various neurological disorders via the gut-brain axis. Diet influences the composition of the
gut microbiota. The ketogenic diet (KD) is a high-fat, adequate-protein, low-carbohydrate diet established for treatment of therapy-
resistant epilepsy in children. Its efficacy in reducing seizures has been confirmed, but the mechanisms remain elusive. The diet has
also shown positive effects in a wide range of other diseases, including Alzheimer’s, depression, autism, cancer, and type 2 diabetes.
We collected fecal samples from 12 children with therapy-resistant epilepsy before starting KD and after 3 months on the diet.
Parents did not start KD and served as diet controls. Applying shotgun metagenomic DNA sequencing, both taxonomic and
functional profiles were established. Here we report that alpha diversity is not changed significantly during the diet, but differences
in both taxonomic and functional composition are detected. Relative abundance of bifidobacteria as well as E. rectale and Dialister is
significantly diminished during the intervention. An increase in relative abundance of E. coli is observed on KD. Functional analysis
revealed changes in 29 SEED subsystems including the reduction of seven pathways involved in carbohydrate metabolism.
Decomposition of these shifts indicates that bifidobacteria and Escherichia are important contributors to the observed functional
shifts. As relative abundance of health-promoting, fiber-consuming bacteria becomes less abundant during KD, we raise concern
about the effects of the diet on the gut microbiota and overall health. Further studies need to investigate whether these changes
are necessary for the therapeutic effect of KD.

npj Biofilms and Microbiomes (2019)5:5; https://doi.org/10.1038/s41522-018-0073-2

www.nature.com/npjbiofilms S I Nil t
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White Matter Lipids as a Ketogenic Fuel Supply in Aging Female Brain:

Implications for Alzheimer's Disease
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#KPA KD in GLUT1 and Pyruvate SINut
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Figure 1 Ketosis and brain energy metabolism. Glucose enters the brain via the facilitated
glucose transporter GLUT! (M); ketones penetrate the blood—brain barrier (BBB) via
the MCTI-transporter (@). Both substrates enter the citric acid cycle as acetyl-CoA for
energy production. M GLUTI DS is caused by a defect in GLUTI1-mediated glucose transport
into brain. @ Pyruvate dehydrogenase deficiency impairs acetyl-CoA production. In both
conditions, ketones bypass the transport/enzyme defect as acetoacetyl-CoA and provide
acetyl-CoA.
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Why?

Seizure Control with Medications
MEDICATION STATISTICS IST SEIZURE DRUG IND SEIZURE DRUG 3RD SEIZURE DRUG ADDITIONAL DRUG

T
=i

yurce: Kwan P. Brodie MJ. N Engl J Med. 2000:.324:314-319
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Outcomes of the Ketogenic Diet: J ohns
HOpklIlS PatlentS’ 1998 After 1 year of

diet, the 50% of
patients had at

TIME AFTER STARTING THE DIET least a 50%
reduction of
R e 3MONTHS  6MONTHS  12MONTHS ttaks
Total W =160  100% seizure free 4(3%) 5{3%) 1{7%)
- 90% 46(31%) 43 (29%) 30 (20%)
50%-90% 39(26%) 29 (19%) 34 (23%)
<50% 36 (24%) 29 (19%) 8 (5%)
Continued on diet 125 (83%) 106 (71%) 83 (55%)
Discortinued dist 25 (17%) 44 (29%) 67 (45%)

Source: From Freeman JM, Vining EPG, Pillas D), et al. The efficacy of the ketogenic diet—1998: a prospective
evaluation of intervention in 120 children. Pediatrics 1998;102:1358-1363.
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Ketogenic Diet (KD) in Adults
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e |s KD effective also in adults? Which other indications? Are there
pubblished evidences? It is a recent achivement?

Studies of Effectiveness of

-

.

EPILEPSY IN ADULTS

RESULTS OF TREATMENT BY KETOGENIC DIET 1IN

ONE HUNDRED CASES*

CLIFFORD J. BARBORKA, M.D.
ROCHESTER, MIXXN,

The largest study to date of the ketogenic diet for
adults, published in Archives of Neurology in 1930.

Efficacy of and Patient Compliance with a Ketogenic Diet
in Adults with Intractable Epilepsy: A Meta-Analysis

Fang Ye, Xiao-Jia Li, Wan-Lin Jiang, Hong-Bin Sun, Jie Liu

Department of Neurology, Sichuan Provincial Academy of Medical Sciences & Sichuan Provincial People’s Hospital, Chengdu, China

ORIGINAL ARTICLE

J Clin Neurol 2015;11(1):26-31

Ketogenic Diets in Adults

NO. OF SEIZURE
AUTHOR YEAR ADULTS DIET AGE RANGE SEIZURES FREE
Barborka w28 KD B-45 17 (35%) 7 (15%)
Barborka 1930 81 KD 18-56 47 (58%) 1(14%)
Schiff 1998 MCT 20 1(100%) 1(100%)
1999 1 KD 19-45 7 (88)% 0(0%)

Kossoff 2003 3 Adkins 18-52 1(33%) 0 (0%6)
Kossoff 2008 30 MAD B-53 15 (50%) 1(3%)
_arretie 008 8 MAD 30-54 3 (38%) 0 (0%)
Mosek 2009 9 KD 8-45 2 (22%) 0 (0%)
Klein 2010 12 KD 25-65 10 (83%) 1(8%)
Smith 20m B MAD B-55 3 (17%) 0(0%)
~ervenka 2012 25 MAD B-66 6(24%) 1(4%)
Lambrechts 012 ] KD 18-40 3 (20%) 0(0%)
Kossoft 01 MAD 18-44 4 (67%) 1(7%)
Ramm 2013 MAD 1B-51 2 (100%) 1(50%)
Peflersen

Ne 2014 28 KD B-51 15 (54%) 1(4%)

*Allother patients stopped the study before the 12-week endpoint.

*lnitial study of eight patients included two teenage girks whoseresults were notincludedin thistable.

“Initial study of 29 patientsincluded one Tlyear-old girl whosere notincludedin this table, following

communication with the author.

sults were
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Diet transiently improves migraine in two twin
sisters: possible role of ketogenesis?
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Summary

The ketogenic diet is a high-fat, low-carbohydrate
diet long used to treat refractory epilepsy; ketogen-
esis (ketone body formation) is a physiological phe-
nomenon also observed in patients following low-
carbohydrate, low-calorie diets prescribed for rapid
weight loss.

We report the case of a pair of twin sisters, whose
high-frequency migraine improved during a keto-
genic diet they followed in order to lose weight.

The observed time-lock between ketogenesis and
migraine improvement provides some insight into
how ketones act to improve migraine.

KEY WORDS: ketogenic dief, migraine, prophylaxis, weight loss.
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Subjects excluded:
- 43 migraineurs non-fulfilling

inclusion/exclusion criteria

A

Subjects excluded:
- 141 non-headache patients

- 44 non-migraineurs headache a2
A Ketogenic Diet <
group (n=45)
1-month
headache diary | D1 ‘ ‘ / /

Standard Diet
group (n =51)

SINut

Societd Italiana di Nutraceutica

[_]

SD

A\ 4

/] A

European Journal of

Neurology 2015, 22: 170-177 Day O

Baseline visit

Screening phase

doi:10.1111/ene. 12550 (n = 324)

l

15t assessment
visit (after 1-
month)

l l

34 assessment
visit (after 3-
months)

2" assessment
visit (after 2-
months)

/]

4 assessment
visit (after 6-
months
treatment)

Figure 1 Outline of the study design. SD. standard low-calorie diet; KD, ketogenic very-low-calorie diet. supplemented by nutra-
ceutical integrators: TDI, transitional diet supplemented by nutraceutical integrators; TD2, transitional diet without nutraceutical

integrators.
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Period 1 Period 2
VLCD non-VLCD VLCD
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- 148 non-migraineurs patients Q R » 0 ) OO

- 13 migraineurs non-fulfilling N\\,(-/ ’Z{/
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Free diet
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Patients: A Possible Role for Ketones?

Results. Out 35 enrolled patients, six dropped at the first month of diet: all followed the “blue” diet; 29 completed the study.

Responder rate (number of patients with a headache frequency reduction <50%):
- 26 of 29 patients (74.28% of intention to treat (ITT) patients) responded to the “red diet”;
- 2 (5.7% of ITT patients) responded to the “blue diet”.
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. Rl _ . Giulio Sirianni *, Giorgio Di Lorenzo 56, Vincenzo Parisi 7, Mariano Serrao 2,

A Randomlzed Pou})le' Bllnd’ Crc.)ss Ov?r Tr.lal Of Alessandra Spagnoli 8, Annarita Vestri 8, Jean Schoenen ?, Lorenzo M Donini 2 and

very Low-Calorie Diet in Overweight Migraine Francesco Pierelli >0

Patients: A Possible Role for Ketones?
Results. Out 35 enrolled patients, six dropped at the first month of diet: all followed the “blue” diet; 29 completed the study.
Responder rate (number of patients with a headache frequency reduction <50%):

- 26 of 29 patients (74.28% of intention to treat (ITT) patients) responded to the “red diet”;
- 2 (5.7% of ITT patients) responded to the “blue diet”.

When the blind was broken, we found out that the “red diet” was the ketogenic diet (VLCKD) and the “blue diet” was the non-
ketogenic (VLCnKD).
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Patients: A Possible Role for Ketones?

Number Needed to Treat (NNT)

1
(responders to VLCKD/Total patients) — (responders to VLCnKD/Total patients)

(NNT = the number of patients who need a specific treatment compared to placebo to prevent one additional migraine attack)

NNT

CGRP Monoclonal Antibodies onabotulinumtoxinA Topiramate KD
3.2-5.9 8-12 4 2
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KD and Cluster headache o

(The suicide headache!)

Lifetime prevalence 124 per 100,000 (= 1%o)
1-year prevalence of 53 per 100,000

Overall sex ratio (M:F) 4.31:1

Episodic vs. Chronic CH ratio 6.0:1.

Chronic CH sex ratio (M:F) 15.0:1

Episodic CH sex ratio (M:F) 3.8:1

The worst pain of your life!
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Which kind of diet in adult patients?

Very low calorie ketogenic diet (VLCKD)
VS.
Classic or Modified ketogenic diet
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e 400 (600 in Europe) — 800 Kcal/day
 Low carbohydrate: Ketogenic (VLCKD)

e Hihg carbohydrate: non-Ketogenic (VLCnKD)

VLCKD
e The vantages of KD + prolonged fasting

e Limits: duration
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e Reduces the ketogenic ratio (up to 1:1)
* |[ncrease low GI carbohydrates, slowly

e Set with the patient the target diet
— LOGIT?
— Zone diet?
— Mediterranean diet?
— Never come back to high-carb diet, anyway
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Applications of Ketogenic Diets in Patients with Headache:
Clinical Recommendations
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MONITORING

Before starting

Complete blood count Glycemia*

Basal insulin

OGTT (Glycemic level, Insulin level)

Total cholesterol

LDL, HDL, Tg

Direct bilirubin

Indirect bilirubin

GOT e GPT Uricemia/Azotemia Creatininemia
Homocysteinemia Protein electrophoresis Na, K, Cl, Ca,
P, Mg

Folates

Vitamin B12

Vitamin D

Urinalysis

EKG

Blood pressure

Weight

Every day

Headache diaries
Eating diaries

Every 6 months

Complete blood count Glycemia*

Basal insulin

Total cholesterol

LDL, HDL, Tg

Direct bilirubin

Indirect bilirubin

GOT e GPT Uricemia/Azotemia Creatininemia
Homocysteinemia Protein electrophoresis Na, K, Cl,
Ca, P, Mg Folates

Vitamin B12

Vitamin D

Urinalysis

EKG

Blood pressure

Weight

Every 12 months

BMD/DEXA Abdominal
ultrasonography

In case of
non-response to KD

Evaluation of ketones
(blood, urine or breath)
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COMMON

Muscle cramps
Fatigue

Hypotension
Constipation
Undesired weight loss

SIDE EFFECTS
INFREQUENT

Hyperlipidemia
Gallbladder stones
Menstrual irregularity
Alopecia

Nail fragility

VERY INFREQUENT

Nausea

Vomiting

Abdominal pain
Diarrhoea

Prurigo pigmentosa (keto

rash)*
Mood disorders*
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Ketogenesis
in Parkinson Disease



Parkinson’s Disease (PD) is a progressive neurological
#KDA ) e Sll\rut
ketogenic Diet - condition generally indicated by nerve cell damage and cell =.........
death. It results from a deterioration of dopamine producing
cells in the brain (an area known as substantia nigra).

The specific cause of PD is believed to be genetic
abnormalities and/or environmental triggers such as
infections. These causes affect mitochondrial function by
increasing oxidative stress in the body, which is believed to
be a key driver in the deterioration of the dopamine
producing cells in the brain.

Under normal conditions, when oxidative stress occurs in
the body, there are systems that are available to help
counteract the negative effects. However, when the system
becomes over loaded (as in the case of PD), they are unable
to deal with the pressure and so free radicals (also known as
Reactive Oxygen Species; ROS) are formed which cause cell
death and destruction.

Putamen i
. t Striatrum
Caudate nucleus

Dopamine pathway

Substantia nigra

In parkinson's patients, dopamine
neurans in the nigro-striatal pathway
degenerate



Treatment of | Abstract—Ketones may bypass the defect in complex I activity implicated in

-“- KD A Parki Parkinson disease (PD). Five of seven volunteers with PD were able to prepare
Ket Diet arkinson disease a “hyperketogenic” diet at home and adhere to it for 28 days. Substituting u
Aec"fe,;’ Ig MleY with diet-induced | unsaturated for saturated fats appeared to prevent cholesterol increases in Societd Italiana di Nutraceutica

h ket ias A four volunteers. Unified Parkinson’s Disease Rating Scale scores improved in
yperketonemia: all five during hyperketonemia, but a placebo effect was not ruled out.

feasibility study | yzuroroay 9005:64:728—730

T.B. Vanltallie, MD; C. Nonas, RD; A. Di Rocco, MD; K. Boyar, NP; K. Hyams, RD;
and S.B. Heymsfield, MD

Table 2 Unified Parkinson’s Disease Rating Scale (UPDRS) scores in five patients with Parkinson disease (PD) at baseline and after 28
days* of adherence (final) to a hyperketogenic diet (total changes and changes by category)

Patient Mentation and Treatment

no. mood ADL Motor function complications Totals

1 3.0/2.0 2.5/3.0 5.5/3.75 0/0 11.0/8.75 21
2 3.0/0.0 9.0/4.0 18.5/12.5 0/0 30.5/16.5 46
3 2.0/1.0 13.0/6.5 15.0/7.25 1.0/2.07 31.0/16.75 46
4 3.0/3.25 4.0/3.0 6.25/5.0 6.5/4.0 19.75/15.25 23
5 3.0/0.5 7.0/0.75 9.75/1.00 3.0/2.0 22.75/4.25 81

Scores by category (baseline/final values). All patients were evaluated in their best “on” state.

* After 21 days in patient 4.
7 Patient 3 reported feeling overmedicated with increased dyskinesia after 3 weeks on the hyperketogenic diet. Thus, at the end of her
4th week on the diet, her carbidopa/levodopa dose was reduced from 1,100 to 1,000 mg/day.
ADL = activities of daily living.
February (2 of 2) 2005 NEUROLOGY 64 729
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Dieta chetogenica

e malattia di Parkinson

Come & ommal noto, la dieta
chetopenica, applicata sin dal
lontano 1921 negh USA per
il irattamento dell'epilessia
farmaco-resistente, & diventata
anche mn Itaha un trattamento
di prima linea laddove 1 farmaci
anticonvulsivi non sono pia ef-
ficaci.

Tale dieta consiste In un ap-
porio esttemamente ndotto I
carboidrati, elevato in prassi e
normale m proteme. Negh ulfi-
mi 20 anni questo approceio si
¢ dimostrato essere efficace nel
frattamento di patologie quah
epilessia, morbo di Alzheimer,
morbo di Parkinson, sclerosi
laterale amuotrofica, obesita,
diabete di tipo I e II, dolore
processl mnflammaton I gene-
rale, frauma cranico ed alcum
tra 1 tumon piil imvasivi.

Tah nsultab sono statl osser-

ne dei linfocity;

- nduznione dello stress oss1-
dativo.

Negh ultimu dieci anm, 1a let-
teratura scientifica a sostegno
delle propneta benefiche della
dieta chetopemica a carico del
Sistema DETvoso & aumentata
considerevolmente, lasciando
tuttavia del campl ancora ine-
splorati. Valutati nel loro msie-
me, 1 dati sperimentali ci porta-
no a sostenere che lo stato me-
tabolico della chetosi potrebbe
essere i ampio beneficio m pa-
zienti affetti dal morbo di Par-
kinson, apendo da stabilizzan-
te bicenergetico, anche prazie
all assorbimento della L-Dopa.
Inoltre, studi su modelli anima-
i hanne evidenziato come uno
de1 metaboliti che s1 generano
m corso di questo regime diete-
tico, 1l beta-idrossibuiimato, O-

colti 1 dati demografici ed anam-
nestici, da quanto tempo sono
affetti dalla patologia, 1l loro
peso, aliezza e mndice di massa
corporea. I coten di esclusione
pancipal saranno: stadi avan-
zati della malatha, ubhzzo di
Duodopa® (un gel a sommimni-
strazione intestinale continua a
base di levodopa e carbidopa,
sommuusirato per imnfusione n-
testinale), stitichezza acuta, co-
morbidita neurodegenerative o
disturbi psichiatriei, precedenti
di abuso di alcool o droghe, casi
di rauma cramco, patologie a
carattere cardiovascolare, epi-
lessia concomitante e pravi se-
gmi di depressione.

Anche 1 pazienti diabetic sa-
ranno esclusi dallo studio.

I pazienti ammessi, saranno
pai valutati per qualita della vita
€ scala del sintorm non motorn

frmmarbn mealisd Aal s
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A new validated HPLC method for the determination of
levodopa: Application to study the impact of ketogenic diet on

the pharmacokinetics of levodopa in Parkinson's participants
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Abstract

A simple, accurate, and reproducible HPLC-UV method has been developed and val-
idated for the quantification of levodopa (L-Dopa) in human plasma. The method
involves a simple protein precipitation procedure to extract both L-Dopa and methyl-
dopa, the internal standard. The chromatographic analysis was achieved on a
Shimadzu LC 20A HPLC system equipped with a Zorbax Eclipse XDB C1g column
and an isocratic mobile phase consisting of 20mM KH,PO, (pH 2.5) and methanol
(95:5, v/v) run at a flow rate of 1 mL/min. The UV detection wavelength was set at
230 nm. The method exhibited good linearity (R? > 0.999) over the assayed concentra-
tion range (0.1-10 pg/mL) and demonstrated good intra- and inter-day precision and
accuracy (relative standard deviations and the deviation from predicted values were
<15%). This method was also successfully applied for studying the potential effect
of ketogenic diet on the pharmacokinetics of L-Dopa in Parkinson's participants.
Our data analysis indicates that ketogenic diet does not significantly affect the phar-

macokinetics of L-Dopa.

KEYWORDS

HPLC, ketogenic diet, L-Dopa, Parkinsonism, phammacokinetics, validation
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Low-Fat Versus Ketogenic Diet in Parkinson’s Disease: A Pilot
Randomized Controlled Trial

Matthew C.L. Phillips, MSc, FRACP,"™ Deborah K.J. Murtagh? Linda J. Gilbertson, BLitComm, F’G.Cert(Nursing),1
Fredrik J.S. Asztely, PhD, FRACP'® and Christopher D.P. Lynch, MD, FRACP'

Low-fat group (n=23)

Ketogenic group (n=24)

P Value
(between
Baseline Week 8 Change Baseline Week 8 Change groups)
Part 1 (nonmotor daily 8.96 + 4.34 7.96 =+ 6.56 -0.99 = 3.63 1115 =415 6.57 = 4.09 -458 = 217 <0.001
living experiences)
Part 2 (motor daily 11.13 +£5.59 9.80 + 6.81 -1.33 £ 3.28 12.75 +£5.30 9.62 + 5.64 =313 = 4.01 0.11
living experiences)
Part 3 (motor 3493 £13.40 26.36 + 13.58 -8.58 = 5.50 36.48 +13.29 30.20 = 12.88 -6.27 = 4.07 0.055
examination)
Part 4 (motor 433 +4.44 3.54 + 486 -0.79 = 2.1 490 +3.95 3.33 +3.02 -1.56 = 2.45 0.32
complications)
Weight (kg) 7813 = 1945 73.26 =17.99 -487 =247 8371 =19.38 79.34 1713 =437 = 3.00 0.55
BMI 26.96 + 6.35 25.28 = 5.95 -1.67 = 0.79 2777 +£5.29 26.31 + 4.46 -1.46 = 1.01 0.30
HbA1C (mmol/mol) 34.67 = 522 3418 = 3.74 =049 = 2.72 36.15 = 8.60 3472 = 568 -1.42 = 412 0.095
Triglycerides (mmal/L) 1.71 £0.88 145 = 0.55 -0.26 = 0.74 181 =1.18 1.71 £ 0.81 -0.10 = 0.63 0.46
HDL (mmaol/L) 1.51 =047 1.40 =038 =011 = 0.22 150 = 0.44 1.89 =075 +0.40 = 0.59 <0.001
LDL (mmaol/L) 274 =082 235 = 0.77 -0.40 = 0.30 273 =1.06 342 +1.37 +0.70 = 0.67 <0.001
Total cholesterol 503 =1.00 440 = 093 -0.63 = 0.51 5.03 = 1.05 598 +1.39 +0.94 = 0.80 <0.001
(mmal/L)
Urate (mmol/L) 0.30 +0.08 0.28 + 0.08 -0.02 = 0.03 030 +=0.08 0.33 = 0.08 +0.03 = 0.05 <0.001
CRP (mmal/L) 295 =299 195 £1.79 -1.00 = 3.57 195 +1.569 224 +1.26 +0.29 = 1.93 0.10

Values are presented as mean - standard deviation.

Bolded values highlight changes in scores and parameters; due to round-off, some change values differ by 0.01 from the absolute value differences.

P values refer to changes in scores and parameters between (not within) groups.

Movement Disorders, Vol. 33, No. 8, 2018
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<eree Alzheimer (AD) as Type 3 Diabetes SINut

(a modern disease?)

e |nsulin resistance in the AD brain without diabetes.
e Alteration of insulin and IGF signaling in AD brain.
e Alteration of lipid metabolism in in AD brain.

The first case:
Auguste Deter, 51 y.o.

(1906)

 |Impaired glucose metabolism expose the brain to a chronic reduction of
energetic substrates (neurodegeneration)

 Tau gene expression and phosforylation are regulated by insulin and IGF

e Amyloid beta deposits into the AD brain is similar to the amyloid protein
found in pancreas of diabetic patients.
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APOE IDE ILIB
Non-epsilond rs2251101 T rs1143627 T

l l rsl 6144 C

ApoE4( ) 1 Ide 1 b

l Insuhn /

T Ketone body
metabolism

v

Cognitive improvement

in AD
Pharmacogenetic analysis of the effects of
polymorphisms in APOE, IDE and IL1B on a ketone
body based therapeutic on cognition in mild to
moderate Alzheimer’s disease; a randomized,
double-blind, placebo-controlled study

Henderson and Poirier

BioMed Central Henderson and Poirier BMUC Medical Genetics 2011, 12:137
( J http://www.biomedcentral.com/1471-2350/12/137 (12 October 2011)
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Effects of B-hydroxybutyrate on cognition
in memory-impaired adults

Mark A. Reger®P, Samuel T. Henderson ¢, Cathy Hale 9,
Brenna Cholerton*®, Laura D. Baker®?, G.S. Watson™®,
Karen Hyde #, Darla Chapman®, Suzanne Craft®*
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b Department of Psychiatry and Behavioral Sciences, University of Washington School of Medicine, Seartle, WA 95195, USA
© Accera, Inc., Aurora, CO 80010, USA
d Department of Psychology. University of Puger Sound, Tacoma, WA, USA
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Fig. 2. Relationship between [3-OHB levels at the time of cognitive testing

Fig. 1. ADAS-cog mean change with MCT treatment; benefits of treatment . .
and the change in paragraph recall following MCT treatment; r = 0.50,

depended on &4 status (*P = 0.039). Note: negative scores indicate
improvement on the ADAS-cog. P=002.
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Commentary

Pilot feasibility and safety study examining the effect of medium chain @Cmmk
triglyceride supplementation in subjects with mild cognitive
impairment: A randomized controlled trial

Candida J. Rebello™P, Jeffrey N. Keller?, Ann G. Liu?, William D. Johnson?, Frank L. Greenway®*

2 Pennington Biomedical Research Center, Louisiana State University System, 6400 Perkins Road, Baton Rouge, United States
b School of Nutrition and Food Sciences, Louisiana State University, Baton Rouge, United States

Results: Intake of MCT oil increased serum ketone bodies and improved
memory, while intake of placebo did not show improvement in any of the
cognitive measures tested.

Conclusions: Consumption of 56 g/day of MCTs for 24 weeks increases serum
ketone concentrations and appears to be a candidate for larger randomized
control trials in the future that quantify the modulation of cognitive function
through supplementation with ketone precursors, in patients with MCI.
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Mean Change from Baseline Mean Change from Baseline

Mean Change from Baseline

Study of the ketogenic agent AC-1202 (that increases BHB levels in blood) in mild to moderate
Alzheimer's disease: a randomized, double-blind, placebo-controlled, multicenter trial S I Ni.l t
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Mean change in ADAS-Cog scores from Baseline in the
ITT population w/LOCF and stratified by APOE4
carriage status. Y axis is change from Baseline. X axis is
time in days. Red circles and lines represent subjects
taking AC-1202. Blue squares and lines represent
subjects taking Placebo. Error bars represent standard
error of the mean. Asterisks (*) indicate a significant (p-
value < 0.05) difference in mean change from Baseline
between AC-1202 and Placebo. A) Intention to treat
subjects (N = 77AC, N = 63PL) administered AC-1202
demonstrate a significant difference from Placebo at
Day 45. B) Genotyped subjects lacking the APOE4 allele
(APOE4(-)) (N = 29AC, N = 26PL) and administered AC-
1202 demonstrate a significant difference from Placebo
at Days 45 and 90. C) Genotyped subjects carrying the
APOE4 allele (APOE4(+)) (N = 38AC, N =31PL) do not
differ from Placebo at any time point.
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Phillips et al. Alzheimer's Research & Therapy (2021} 13:51

H 1]
https://doi.org/10.1186/513195-021-00783-x Alzheimer's

Research & Therapy

EARCH Open Access

Randomized crossover trial of a modified ®
ketogenic diet in Alzheimer’s disease

updates
Matthew C. L. Phillips"'®, Laura M. Deprez'?, Grace M. N. Mortimer®, Deborah K. J. Murtagh®, Stacey McCoy®,
Ruth Mylchreest', Linda J. Gilbertson', Karen M. Clark', Patricia V. Simpson', Eileen J. McManus', Jee-Eun Oh',
Satish Yadavaraj', Vanessa M. King®, Avinesh Pillai®, Beatriz Romero-Ferrando', Martijn Brinkhuis’,
Bronwyn M. Copeland®, Shah Samad®, Shenyang Liao® and Jan A. C. Schepel

Fig. 1 Patient flow, showing all exclusions and withdrawals

Assessed for trial eligibility (n=53)
Excluded (n=11)

- Overseas during trial (n=3)

- Mixed dementia (n=2)

- Vaseular dementia (n=2)

- Functional neuralogical disorder (n=1}

- Active lung cancer (n=1)

- Unexpeeted illness prior (o screening (n=1)

- Tao busy with work (n=1)

Invited Lo screening visit (n=42)

Excluded (n=16)

- Maoderate dementia severity and/or failed
informed consent questionnaire (n=10)

- Unstable cardiac or respiratory disease (n=2)
- Overseas during trial (n=1)

- Hachinski ischernia scale score > 4 (n=1)

- Active cholangiocarcinoma (n=1)

- Mild cognitive impairment (n=1}

| Randomized (n=26) |

!
v 1

| Commenced 12-week usual diet (n=13)

Commenced 12-week ketogenic diet (n=13) |

Withdrew from ketogenic diet (n=2) ; .
Withdrew from usual diet {n=0)

[—*] - Declined to remove daily sugar (n=1) > N Fdral
- Excess coconut oil and diarrhea (n=1) - Mo withdrawals
| 10-week washout period (n=26) |

Commenced 12-week usual diet (n=13) | Commeneed 12-week ketogenic diet (n=13)

Withdrew from ketogenic diet (n=3)
- Declined to alter usual diet (n=1)
- Declined to remove daily beer (n=1)
- Declined most of the food (n=1)

| | Withdrew from usual diet (n=0)
=No withdrawals

I

Analyzed (n=26)

i
! i

Patient intending to continue ketogenic diet

Trial parmer intending to continue ketogenic

afer trial? diet afier trial?
- Yes (n=13) = Yes (n=14)
- Maybe (n=6) - Maybe (n=6)

«No (n=T) - No (n-6)
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Fig. 3 Mean within-individual changes in a cognition (ACE-Ill), b daily function (ADCS-ADL), and ¢ quality of life (QOL-AD) scores (bath the actual
scores as well as changes in baseline scores are shown) for all randomized patients (n = 26 for ketogenic diet, n = 26 for usual diet). Regarding
withdrawals, all data up to the point of withdrawal are shown, with regression imputation used to calculate values for the week(s) post-withdrawal.
Error bars indicate standard error




AAAAAAA

Ketogenesis
In
Multiple Sclerosis

Societd Italiana di Nutraceutica



y
\p } frontiers ORIGINAL RESEARCH
. . . published: 28 June 2017
" KDA in Microbiology doi: 10.3389/imicb.2017.01141 u t

Ketogenic Diet
Societd Italiana di Nutra

ACADEMY I

Check for
updates

Reduced Mass and Diversity of the
Colonic Microbiome in Patients with
Multiple Sclerosis and Their
Improvement with Ketogenic Diet

A_Iexander Swidsinski’2*, Yvonne Dérffel®, Vera Loening-Baucke ', Christoph Gille ',
Onder Géktas ', Anne ReiBhauer’, Jiirgen Neuhaus*, Karsten-Henrich Weylandt®,
Alexander Guschin® and Markus Bock”’

Conclusions: Colonic biofermentative function is markedly impaired in MS patients.The
ketogenic diet normalized concentrations of the colonic microbiome after 6 months.
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Ketogenic diets attenuate cyclooxygenase and lipoxygenase gene L))
expression in multiple sclerosis =
Markus Bock “*, Mirjam Karber ¢, Hartmut Kuhn *
5-Lipoxygenase
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Fig. 2. Ketogenic approaches [ KA) lower ALOXS5 ex pression in the inter-group comparison
to common western diet (CD). Comparison of ALOX5 gene expression during caloric
restriction and adapted ketogenic diet (pooled ketogenic approach group, n = 16) with
common western diet (control diet). Data were measured at baseline and retested
between day 8 and 17 after the onset of dietary intervention. See also supplemental
Fig. S2a-c for COX1, COX2, and ALOX15 expression results. Data represent mean +
standard error of the mean (SEM ). *p £0.05, analysis of covariance (ANCOVA) to adjust

for baseline dependencies.
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Fig. 1. Intra-group comparison - Ketogenic approaches lower the gene expression of pro-inflammatory enzymes involved in eicosanoid biosynthesis. (a-d ) Alterations of gene expression
induced by caloric restriction/adapted ketogenic diet (ketogenic approaches) when compared with common western diet ( control diet ). The steady state concentrations (copy numbers of
target gene mRNA per 10° copies of GAPDH mRNA ) for the following transcripts were evaluated: a) COX1, b) ALOX5, ¢)COX2, and d) LOX15. Data represent mean + standard error of the
mean (SEM) and were measured at baseline and retested between day 8 and 17 after the onset of dietary intervention, Horizontal bars indicate paired t-Test analysis.
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Figure 2 Change in baseline fasting serologic adipokine levels for compliant subjects at 3 (n=19) and 6 months (n =15) on

Figure 1 Subject-reported outcomes for subjects compliant to KDMAP at 3 (n = 19) and 6 months (n = 15) for depression KDMAD

A B A B

15 501 25
g v 601 =
@ S = &

> n £ 40+ W 201
- w
S o & 13
£ 10 a8 - < =
s E 40 wn =
k= © g 30] 2

c 3 a @ qg.
S 20 — c
5 ° & 2 @ 20 =

] = oo o 101
© ° £ =]
ﬁ =} 7 o
: = | 2 10 2
| 7

0 01 & 59

0 3 6 0 3 6 04 . ' . ; . .
Time on diet (months) Time on diet (months) 0 . ,3 6 0 . .3 6
Time on diet (months) Time on diet (months)

(A) Depression scores as a function of time adhering to a modified KD (as assessed by the Beck Depression Inventory) and (B) fatigue levels as a function of ) ) _ _ ) ) ) ) . _ ) _ _
time adhering to a modified KD fatigue (as assessed by the Modified Fatigue Impact Scale). Boxplots demonstrate the median and interquartile range. (A) Serologic leptin as function of time adhering to modified KD and (B) serologic adiponectin as a function of time adhering to modified KD. Boxplots
Whiskers represent the range. KD = ketogenic diet. demonstrate the median and interquartile range. Whiskers represent the range. KD = ketogenic diet.
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Ketogenesis in neurodegenerative and
neuroinflammatory disorders?

n obese patients
n case of metabolic syndrome

n early stages of disease?
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Ischemic preconditioning with a ketogenic diet improves brain ischemic Y Croscntari
tolerance through increased extracellular adenosine levels and hypoxia-

inducible factors

Qi Yang®!, Min Guo®!, Xun Wang?, Yanxin Zhao®, Qi Zhao ¢, Hongyan Ding?, Qiang Dong **, Mei Cui **

2Department of Neurology, Huashan Hospital, State Key Laboratory of Medical Neurobiology, Fudan University, Shanghai 200040, China
b Department of Neurology, The 10th People’s Hospital, Tongji University, Shanghai 200072, China
€BinZhou Medical University, 346 Guanhai Road, Yantai, Shandong 264003, China
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Hypoxia-inducible factors (HIFs)

ABSTRACT

Ischemic tolerance reduces brain damage and neurological dysfunction after brain ischemia. A ketogenic
diet (KD) has disease-modifying effects in several neurodegenerative disorders. In this study, we fed mice
with a KD for three weeks and performed reversible middle cerebral artery occlusion (MCAQ) in the ani-
mals. KD-fed mice had a significantly reduced infarct volume, increased regional cerebral blood flow
(rCBF) and extracellular adenosine levels in both the ischemic and the reperfusion phases. In vitro and
in vivo experiments revealed that the KD-induced neuroprotection was mediated through the adenosine
A1 receptor. The KD increased Akt and ERK1/2 phosphorylation via A1R activation. Besides, the KD also
upregulated robustly HIF-1a/HIF-2a and HIF regulated genes, such as VEGF and EPO. A three-week pre-
conditioning period with a KD improved ischemic tolerance in mice with MCAQ. The underlying mech-
anisms might include elevated extracellular adenosine levels, and increased Akt and ERK1/2
phosphorylation via Al adenosine receptor activation, together with upregulated HIFs and HIF-
regulated genes.

© 2017 Elsevier B.V. All rights reserved.
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Age-Dependent Reduction of Cortical
Contusion Volume by Ketones After
Traumatic Brain Injury

M.L. Prins.* L.S. Fujima, and D.A. Hovda

tions of standard and ketogenic (KG)-fed
animals 7 days after controlled cortical
impact (CCI) injury for postnatal day 17
(PND17), PND35, PND45, and PND65
animals. Dotted rectangles mark spared
cortical areas that are magnitied (4X)
among PND35 (B) and PND45 (C) KG-

fed animals. Scale bar — 1 mm.
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Fig. 2. Cresyl violet-stained coronal sec-
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Figure 6. Daily plasma BHB concentration compared with total daily calories from Ketocal (kcal/day).

BHB - beta-hydroxybutyrateetahydroxybutyrate.

Figure 8. Daily ICH index compared with daily CPP index.

ICH index - intracranial hypertension index; CPP index - cerebral hypoperfusion index (see text for calculation).
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The Ketogenic Diet in the Treatment
of Post-concussion Syndrome—A
Feasibility Study
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FIGURE 2 | Individual change in symptom and visual memory scores among all completing participants (n = 12). (A) The individual change in the post-concussion
symptom scale (PCSS) from baseline to 2 months. Decreasing scores indicate improvement in self-reported symptoms. (B) The individual change in ImPACT visual
memory sceres from baseline to 2 months. Increasing scores indicate improvement in tested visual memory. Serum ketosis levels were determined by peak measured
serum BHB. Different line types indicate the month which peak ketosis was reached, a solid line indicating both menth 1 and 2, a dashed line indicating menth 1, and
a dotted line indicating month 2. One participant (%) was considered not compliant with the KD and did not produce urine ketones as indicated by the urine ketone
record nor had elevated serum BHB at any study visits. This participant’s symptom score slightly worsened and verbal memory score slightly improved from at the end
of the study. The other two participants that did not register elevated BHB at study visits recorded trace ketone production via urine ketone records during the course

of the study.




AAAAAAA

Ketogenesis
in Psychiatry

Societd Italiana di Nutraceutica



}' flr_q.ntiers

Fsycniatry

b J Yy (:.:'Lllw
#-KDA

Ketogenic Diet

ACADEMY Therapeutic Potential of Exogenous

Ketone Supplement Induced Ketosis
in the Treatment of Psychiatric
Disorders: Review of Current
Literature

Zsolt Kovdes', Dominic P. D'Agostino®?, David Diamond®¢, Mark 5. Kindy®%,
Christopher Rogers® and Csilla Ari®*

Abbreviations: A, acetone; A;R and A, R, different
types of adenosine receptors; AcAc, acetoacetate;
ATP, adenosine triphosphate; BBB, blood—brain
barrier; BHB, D-beta-hydroxybutyrate (R-3-
hydroxybutyrate); B-OHBD, BHB dehydrogenase;
COX-2, cyclooxygenase-2; ETC, electron transport
chain; GABA, gamma-aminobutyric acid; HMGL,
hydroxymethylglutaryl-CoA-lyase; HMGS,
hydroxymethylglutaryl-CoA-synthase; IL-1J,
interleukin-1B; NADH/FADH,, nicotinamide adenine
dinucleotide/flavin adenine dinucleotide; NLRP3,
NOD-like receptor pyrin domain 3; NMDAR, N-
methyl-D-aspartate receptor; SCOT, succinyl-CoA:3-
ketoacid CoA transferase; thiolase, acetoacetyl-
CoA-thiolase; UCP, uncoupling proteins.
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Ketogenic diet and

bipolar disorder

[ ] The ketogenic diet for type || bipolar disorder.
1. Phelps JR, Siemers SV, El-Mallakh RS.
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Ketogenic diet and
Schizofrenia

Neurocase. 2013;19(5):423-6. doi: 10.1080/13554794.2012.680421. Epub 2012 Oct 3.

PMID: 23030231
Similar articles

[ ] Ketogenic diet in bipolar iliness.

Yaroslavsky Y, Stahl Z, Belmaker RH.

Bipolar Disord. 2002 Feb;4(1):75. No abstract available.
PMID: 12047499
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[ | The ketogenic diet may have mood-stabilizing properties.

w

El-Mallakh RS, Paskitti ME.
Med Hypotheses. 2001 Dec;57(6):724-6.

PMID: 11918434
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[ | Schizophrenia, gluten, and low-carbohydrate, ketogenic diets: a case report and review of the

1.

M

literature.
Kraft BD, Westman EC.
Mutr Metab (Lond). 2009 Feb 26:6:10. doi: 10.1186/1743-7075-6-10.

PMID: 19245705 Free PMC Article
Similar articles

A PILOT STUDY OF THE KETOGENIC DIET IN SCHIZOPHRENIA.

PACHECO A, EASTERLING WS, PRYER MW.
Am J Psychiatry. 1965 May;121:1110-1. No abstract available.
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The Current Status of the Ketogenic

Diet in Psychiatry

Emmanuelle C. S. Bostock'*, Kenneth C. Kirkby? and Bruce V. M. Taylor?®

" Psychology, School of Medicine, University of Tasmania, Hobart, TAS, Australia, ? Psychiatry, School of Medicine, University
of Tasmania, Hobart, TAS, Australia, *Menzies Institute for Medical Research, Tasmania, Hobart, TAS, Australia

TABLE 2 | Summary of findings in human studies.

Reference Condition Subjects (n) Mode of administration of diet Duration of Ketone* Result
diet
(46) BD Human women  Ratio not mentioned in first but in 2 and 3 years v Mood stabilization
(2) second (/0% fat, 22% protein, and
8% carbohydrate)
(47) BD Human woman  4:1 lipid:non-lipid ratio 1 month No urinary  No clinical improvement
(1) ketones
detected
(48) SZ Human women  Not listed 2 weeks Not listed Statistically significant decrease in symptomatology
(10)
(49) SZ Human woman  Not listed 12 months Not listed No recurrence of auditory or visual hallucinations
1
(50) ASD Human children  30% MCT, 30% fresh cream, 11% 6 months v 40% non-compliance. Two children showed
(30) saturated fat, 19% carbohydrate, (intervals of significant improvements on Childhood Autism
and 10% protein 4 weeks with 2 Rating Scale, while the rest showed mild-to-
diet-free weeks) moderate improvements
(51) ASD Human child (1) 1.5:1 lipid:non-lipid ratio Several years v Score on the Childhood Autism Rating Scale

decreased from 49 to 17 (severe autism to
non-autistic)

DEFR, depression; BD, bipolar disorder; SZ, schizophrenia; *, ketone levels reported; MCT, medium-chain triglyceride; ASD, autism spectrum disorder.

Frontiers in Psychiatry | www.frontiersin.org

March 2017 | Volume 8 | Article 43
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