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(Control)
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Ketosis
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Testing
intervals

Results

Kosiek
etal.
(2022)

Rugiel
etal.
(2023)

Sussman
etal.
(015)

Sussman
etal
(2013)

Sussman
etal.
(2013b)

Yan et al.
(2024)

Olivito
etal.
(2023)

Uddin
etal.
(2022)

Ruskin
etal.
o17)

Ruskin
etal.
(2017b)

Castro
etal.
(2017)

Carreon-
Trujillo
etal.
(2024)

Livetal.
(2023)

Packer
etal.
(2016)

PND

PND

PND

PND

PND

ASD

ASD

ASD

ASD

ASD

ASD

ADHD

ADHD

ADHD

Prospective

interventional

Prospective

interventional

Prospective

interventional

Prospective

interventional

Prospective

interventional

Prospective

interventional

Prospective

interventional

Prospective

interventional

Prospective

interventional

Prospective

interventional

Prospective

interventional

Prospective

interventional

Prospective

interventional

RCT (double-
blinded,
placebo-

controlled)

Pregnant Wistar | Maternal KD (80%
rats, 12 pups fat)

sacrified 2 days

postpartum for

FTIR, of

remaining 7 fed

same diet, 6 KD

crossover diet

‘Wistar pups Maternal KD (79%
exposedtoKDin | fat, 19 CHO, 8%
utero protein)

CD-1 pups 30-day maternal KD

4:1(67.4% fat, 0.6%
carbohydrate, and

exposed to KD in

utero, fostered by

SD dams 15.3% protein wt/
w), SD after birth
CD-1 embryos 30-day maternal KD
exposedtoKDin | 4:1(67.4% fat, 0.6%
utero carbohydrate, and
15.3% protein wi/
W), SD after birth
CD-1 pups 30-day maternal KD

exposed to KD in

:1(67.4% fat, 0.6%

utero, fostered by | CHO, and 15.3%

SD dams protein wt/w), SD
after birth
Grinl knockdown | 9-week KD 6:1

mice (WT) fat:(proteins + CHO)
ratio OR normal
chow with BHB

supplementation

BTBR mice (C57  5-week KD (PF4390

mice) et, 67.70% fat,
15.90% protein, 1%
CHO)

Shank3+/— BHB or NAD"

zebrafish precursor
supplementation in
water

EL mice, 3-4 weeks KD [Bio-

idiopathic model | Serv F3666 (3.0:1)

of comorbig OR Bio-Serv F5140
epilepsy (66:1)]

Offspring of 3-4 weeks KD
C57BI/6 mice with  [BioServ, 6.6:1
maternal immune  fats(CHO + protein)]

activation via

poly(1:C) injection

Offspring of Swiss | 49-day KD (70% fat,

mice with 24% protein and no
maternal immune | CHO)

activation via VPA

injection

Wistar rats with | Exogenous MCT

6-OHDA induced  (10-carbon decanoic

striatal lesions
(WT Wistar rats)

acid, e, capric acid/
C10), 250 mg/kg in
DMSO, 26-39 days

postnatal

SH rats (WKY 28-day KD

nats) (unspecified
composition)

Dogs with 3-months MCT diet

(Normal diet +5.5%
MCT, 6.8 keallg)

idiopathic epilepsy
(Crossover

control)

(1) ND from gestation
w0 PP21 (n=7)
(2) KD from gestation
to PP2, ND from PP2
0 PP21 (n=6)
(3) KD from gestation
w0 PP21 (n=5)

(1) Pups exposed to
ND (1:6:3
fat:CHOxprotein) in
utero (n = unspecified)
(2) Pups exposed to
KD i utero

(1= unspecificd)

(1) Pups exposed to
ND (5% fat, 76.1%
CHO, 18.9% protein)
in utero, fostered by
ND dam (1= 24)

(2) Pups exposed to
KD in utero, fostered
by ND dam (1 = 20)

(1) Embryos exposed
to ND (5% fat, 76.1%
CHO, 18.9% protein)
in utero (n =27)

(2) Embryos exposed
to KD in utero (n = 32)

(1) Pups exposed to
ND (5% fat, 76.1%
CHO, 18.9% protein)
in utero, fostered by
ND dam (n=7)

(2) Pups exposed to
KD in utero, fostered
by ND dam (1= 8)
(3) ND biological

control (n = 15)

(1) WT Normal diet
(2) WTKD

(3) WT Normal diet +
BHB (6 mg/mL)

(4) Grin1KD Normal
diet

(5) GrinlKD KD

(6) Grin1KD Normal
diet + BHB (6 mg/mL)

(1) Control ND (n = 8)
(2) Control KD (n=8)
(3) BTBRND (n=8)
(4) BTBRKD (n=8)

(1) Vehicle E3 medium
(= unspecified)

(2) BHB (1 mM;

= unspecified)

(3) Nicotinamide
nucleotide (50 M

= unspecified)

()ND (n=18)
(2) 3:1KD (n=18)
(3) 6.6:1 KD (n=18)

()WTND (n=11)
(2) poly(1:C)-treated

ND (n=11)
(3) poly(1:C)-treated
KD (n=11)

(1) Saline-treated pups
ND (n=8)

(2) Saline-treated pups
KD (n=8)

(3) VPA-treated pups
ND (n=8)

(4) VPA-treated pups
KD (n=8)

(1) WT saline control
(n=8)

(2) 6-OHDA saline
control (n = 8)

(3) WT MCT
supplement (1= 8)
(4) 6-OHDA MCT
supplement (1 = 8)
(1) WKY ND (1= 10)
(2) WKY MPH

(1.5 mg/kg daily;
n=10)

(3) WKY KD (n=10)
(4) SHRND (n=10)
(5) SHR MPH

(1.5 mg/kg daily;
n=10)

(6) SHRKD (n = 10)

(1) 3-months ND
(28% protein, 15% fat,
<2% fibre; n = 21)

(2) 3-months MCT
diet (n=21)

Yes, serum

Yes, serum

Yes, serum

Yes, serum

Yes, serum

Yes, serum

Yes, serum

Yes, serum

No

Yes, serum

Note: MCT diet

0,041 0,004 mmol/L
vs. placebo diet
0.031£0.016 mmol/L

Behavioural Other
tests tests
Neurodevelopmental | FTIR

reflex testing microscopy,

(forelimb & PCA

hindlimb grasping,

righting, hindlimb

placing, cliff

avoidance, gait test,

auditory startle

reflex, eye opening)

N/A FTIR
‘microscopy

Open-field test, MRI

forced-swim,

exercise wheel

N/A Imaging
(optical
projection
tomography,
MRI)

N/A Imaging
(MRI with
3D diffusion
tensor
imaging),
body weight

Ambulation innovel | Electron

environment, ‘microscopy

Y-maze, social

motivation

Light dark test, 3 Cytokine

chamber test,self- | analysis

grooming test, novel | (IL-19, 1L-6

object recogni and TNFa),

test oxidative
stress
markers,
faccal
microbiota

anal

PCR
genotyping

Zebrabox tracking

assay for locomotion

3-chamber test, N/A
social transmission
ofafood preference

test,self-grooming,

3-chamber test, N/A
social transmission

ofa food preference

test, repetitive

behaviour

3-chamber test N/A
(sociability index,

social novelty

preference index),

tail-fick, marble-

burying (number of
marbles buried),
self-grooming (time

spent)

Y-maze test (arm Western blot
entries, %

alternation), open-

field test (distance

moved)

Open feld test Metabolomic
(immobility time, data (ELISA,
total distance QRT-PCR,
moved), Western
blot, 165
rDNA
sequencing)
CBARQ Seizure
frequency,
body weight

PP3-PP21

2,6and
14 days post-

partum

8-12 weeks

E135,175

P115,P215

12-14 weeks

5 weeks

2,3,5 days
post

fertilisation

4 weeks

4 weeks

19 days

25-40 days

postatal

Behavioural
testingat0, 1,
2,3, 4 weeks;
‘metabolomic
testingat

4 weeks

6 months

KD pups experienced significant
reduction in body mass with found to
have neurological developmental delays
compared to ND pups.

Switching from KD to ND at start of the
lactation period allowed the pups to
regain most of their weight and
neurological function as early as day 14
post-partum

No significant differences in maternal
gross biochemical brain changes for KD
and ND groups

Global delays in reflex testing in

KD group.

Biochemical abnormalities not seen in 2
&6 day old KD exposed rats although
relative content of phosphate-containing
compounds in white matter higher in
cortex of 2 day old KD rats
Abnormalities seen in 14 day old rats
including increased level of carbonyl
‘groups in cortex and decreased lipids
with alterted structure in white matter
for KD, White matter internal capusle
also smaller in KD group.

Differences potentially from disturbance

of lipid metabolism from KD exposurc

KD diet associated wit

increased
physical activity levels in exercise
wheel testing

KD mice exhibit less immobile time
during forced swim test

Increased cerebellar volume,
hypothalamic reduction, and corpus
callosum reduction relative to total

brain volume in KD mice

Alierations in embryonic organ
growth observed

KD embryos on average volumetrically
larger at E13.5 with larger heart but
smaller brain, pharyn, cervical spinal
cord, hypothalamus, midbrain, and
pons than control

KD embryos volumetrically smaller at
E17.5 with smaller heart and thymus
but larger cervical spine, thalamus,
midbrain and pons

Average KD pups exhibit retarded
growth by P21.5 compared to SD pup
Anatomical differences seen at P15
and 21.5 with relative bilateral decrease
in cortex, fimbria, hippocampus, corpus
callosum and lateral ventricle, but a
relative volumetric enlargement of the

hypothalamus and medulla

KD and BHB supplementation reduced
hyperactivity in GrinIKD mice. Only
BHB improved sensorimotor gating in
Gris

KD mice. No difference in social
‘motivation or spatial working memory
GrinIKD mice had reduced percentage
of myelinated axons in corpus callosum,
which was improved with

BHB supplementation

Mice recei

ing KD had increased

‘number of abnormal myelin

ns (e

decompaction)

KD reduced social-cognitive deficits

and repetitive behaviours in BTBR mice
Reduced expression of TNF, IL-1f,

and L6 in plasma and prefrontal

cortex of BTBR mice

Lipid peroxidation levels and
superoxide dismutase activity altered in
BTBR mice brains

Relative abundance of putatively

benefi

microbiota seen in BTBR and
control mice on KD

BHB and nicotinamide nucleotide both
improve locomotor behaviour
Additional HeLa studies indicate
B-oxidation of BHB promotes
‘mitachondrial clongation by increasing
NAD" levels, which then activates SIRT
deacetylases acting on key regulators of

‘mitochondrial fusion and fission

Sociability was improved and repetitive

behaviours were reduced in female mice
‘male behavioural improvements

‘more limited

KD feeding partially or completely
reversed all poly(1:C)-induced
behavioural abnormalities in males but
no effectin females

KD reduced blood glucose and elevated
blood ketones in both sexes
VPA-treated pups fed KD showed
improvements in sociabiliy index and

social novelty index in 3-chamber test

Locomotor hyperactivity (open-field
test) and spatial memory (Y-maze) not
effected by C10 injection.

No change in expression of antioxidant

enzymes (GPx1/2, CAT) or Nrf2

expression.

Modest evidence showing improvement
in open field test for MPH and KD
MPH shows more significant effect
than KD.

Significantly increased expression of
neurotransmitters (5-HT, NE, AC,
AMP) on KD compared to normal

diet, in some cases more than MPH.

KD showed alterati

in gut microbiota
and improved intestinal microbiome
balance.

MCT diet produced reduction in
chasing and in stranger-directed fear
(p<0.05) compared with the placebo
diet as assessed by C-BARQ.

Seizure frequency reduced from 2.67 in
Placebo to 231 seizures/month with
MCT diet.

CHO, carbohydrate; DMSO, Dimethylsulfoxides ELISA, Enzyme-linked immunosorbent assays KD, ketogenic diet; MCT, medium chain triglycerides; MPH, Methylphenidate; ND, Normal diet; PND, perinatal development; P, postpartum; PN, postnatal; VPA,

valproic acid; qRT-PCR, Real-time quantitative PCR RCT: randomised controlled trial; SH, spontancously hypertensive; WKY, Wistar Kyoto; W, wild type.
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Results

Allan etal.
(2024)

ASD

Muetal.
(2020)

ASD

Leeetal  ASD

(2018)

El-Rashidy
etal.
(o17)

ASD

Herbert &
Buckley
(2013)

ASD

Spiloti ASD
etal,

(2013)

Zamowska | ASD
etal.

(o11)

Evangeliou | ASD
etal.

(2003)

Nietal.
(2024)

ADHD

Petitbo ADHD
etal.

(2023)

ADOS, Autism Diagnostic Observation Schedule; ATEC, Autism Treatment Evaluation Test; CARS, Childhood Autism Rating Scale; EEG, Electroencephalogran; GFCE, Gl

Clinical Trial,
Prospective
interventional

pilot

Clinical Tr

Prospective

interventional

pilot

Clinical trial,
pre-post,
open-label,
observer-
blinded

Case-control

study

Interventional

case study

Interventional

case studies

Interventional

case study

Clinical trial

Retrospective

observational

Retrospective
observational

case series

Children with
ASD (n=11
blood samples,
7 stool

n

samples)

Children with
ASD (n=17)

Children with
ASD (=15 for
3 months,
n=10for

6 months)

Children aged
3-8 with ASD
(n=45)

Child with ASD

(n=1)

Children with
ASD (n=6)

Child with ASD
(n=1)and
significant
glucose
hypometabolism
inthe b

Children with
ASD (n=23)

Global data (150
countries, 1990
2018)

Epilepsy with
eyelid
myoclonia
patients and
co-morbid
ADHD aged
1-10 years
(n=2)

KD (gluten-free
with MCT, CHO
max 20-25 g/day,
20% MCT oil)

3-month KD
(gluten-free with
MCT, CHO max
2025 g/day, 20%
MCT oil)

Modified KD/GF/
MCT protocol,
limited total net
CHO daily intake
1020-25 g, 20%
mcT

(1) Modified
Atkins diet (60%
fat, 30% prot
10% CHO, max
CHO 8-10 g/day;
n=15)

(2) GECF diet
(n=15)

GECF diet (1.5:1)
with MCT
supplementation
(unspecified

concentration)

KD (unspecified)

Low glycaemic
index treatments
(LGIT; 40-60 g
per day (approx.
10% of daily
calories) and
restricted
carbohydrates
from foods with
known high GI
scores)

6-month KD,
John Raddliffe
diet (30% MCT
oil, 30% fresh
cream, 1%
saturated fat, 19%
CHO, 10%
protein) 4-weeks
on, 2-weeks off
Plant-based fat

supply

KD, unspecified

composition

Comparator Ketosis Outcome
measured?  (Behavioural)
No control group | Yes, plasma N/A
Non-ASD control, | Yes, plasma ADOS-2, CARS-2
aged 2-21
(n=10)
Pre-intervention e, serum ADOS-2, CARS-2
Normal diet Yes, urine CARS, ATEC
(n=15)
N/A No CARS
N/A Y serum CARS
N/A Yes,serum& | CARS
urine
Nocontrol group  Yes,urineand | CARS
serum
Lowplant-based  No N/A
fat supply
Pre-intervention  No N/A

Outcome  Follow-
(Other) up period
RNA/DNA 4months
from stool,

IL-1b, IL-4,

IL5, 16, IL-8,

1L-10,IL-

12970, 1L-17A

IEN-y, BDNE

TNF-a, PDGE,

MIP-1p, and

VEGE-A from

blood, KB assay

Blood GC-MS, 3 months
1HNMR,

N/A 1,3,6 months
N/A 6 months
EEG 14 months
N/A 6 months
I8FDGPET 11,16 months
N/A 6 months
ADHD 19902018
prevalence and

incidence

Eyelid Unspecified
myoclonia

control

ree casein-free; GI, Glycae

« KD decreased IL-12p70, IL-1b and BDNE.

+ Changes in the gut microbiome, increased
expression of butyrate kinase in the gut, and altered
levels of BONF-associated miRNAS in the plasma.

Glutamate, galactonate, and glycerol discriminated
ASD with 8% accuracy at baseline

Onithine concentration negatively correlated with
the ADOS-2 overall score and the social affect score

AcAc negatively correlated with the comparison
score, ADOS-2 and the social affect score

KD restored lower selenium levels in

ASD. correlation analysis identified a novel negative
correlation between the changes in selenium and

behaviour scores.

High responders had greater concentrations of BHB
and ornithine, with lower galactose levels
+ Improved core autism features on ADOS-2 after

3 months

No difference in restricted and repetitive behaviour

score after 3 months.

Substantial improvement (>30% decrease total
score) observed in 6, moderate improvement
(>3 units) in 2 participants, and minor/no

improvement in 7

Sustained improvement in total ADOS-2 and social
affect sub-domain scores in 10 patients at 6 months
but no significant improvement in restricted and

repetitive behaviour scores

ignificant improvements in CARS-2 items after
3 months of KD

itation, body use, and fear or

nervousness

Modified Atkins and GFCF groups showed
improvement in ATEC & CARS

Modified Atkins scored better in cognition &
sociability compared to GFCF

+ CARS score decreased from 49 t0 17, representing a

change from severe autism to nonautistic

1Q increased 70 points

Initial EEG after seizure onset showed lengthy 3 Hz.
spike-wave activity; 14 months after diet nitiation,
patient was seizure free, EEG showed only
occasional 1-1.5 s spike-wave activity without

dlinical accompaniments.

Reduction in CARS scores for all patients

« Behaviour and intellec

proved (in regard to
hyperactiviy, attention span, abnormal reactions to
visual and auditory stimuli, usage of objects,
adaptability to changes, communication skils, fear,
anxiety, and emotional reactions)

18FDG PET, at 12 months, revealed decreased
uptake markedly and diffuscly in the whole cercbral

cortex with a relatively low reduction in basal

ganglia in comparison to the pre-KD assessment

+ 60% of participants saw improvements in CARS

Significant improvement (> 12 units) recorded in 2

patients (pre-Scale: 35.00 £ 1.41 [mean £ SD])

Average improvement (> 8-12 units) in 8 patients
(pre-Scale:

Minor improvement (2-8 units) in 8 patients

1.88 +3.14 [mean £ SD])

(pre-Scale: 45.25 + 276 [mean + SD]).

Modelling suggested the interactive effects of

nutrients and socioeconomic status on ADHD

Fat, especially plant-based fat supply, s associated
with decreased ADHD disease burden

Associations were conserved across sexes and ages

and were not confounded by the total energy supply

or GDP/capita

Eyelid myoclonia controlled on KD
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Gene The primer sequence EE Y

Forward - CAACCAGACACCGTCCT CTT-3'
Endothelin ©n
Reverse - CTTGGAAAGCCACAAACAGC-3'
Forward - ACCGCCACACAGTAAATCCA-3 )
NOS @3
Reverse 5'- TGCCAACAGGAAGCTGAGAG-Y
Forward 5'- CACATC CAG ACA GAC ACC AGT-3"
Nif2a ©2)
Reverse - CTA CAA ATG GGA ATG TCT CTG C -3'
Forward 5-TCCCTGTCAAGCAGTATCC-3
p62 ©3)
Reverse §-TCCTCCTTGGCTTTGTCTC-¥
Forward 5-CCTGCTGCTGGCCGTAGT-3
1c3 ©9
Reverse TGATGAAGTCTTCCTGCCAAAA-Y
Forward 5'- AGCACGCCATGTATAGCAAAGA —3'
BECN-1 ©9
Reverse 5 GGAA-GAGGGAAAGGACAGCAT ~3'
Forward - CCC ACA CCC TAA CAT CAT CC -3° )
PINKL ©3)
Reverse - CIG CTC CTC AAG GTA CTG GC -
Forward - GAAAGCAGAAACCGGTCCAAT —3'
CHOP ©4)
Reverse 5'- GGATGAGATATAGGTGCCCCC -3
Forward - TCTGGACGAAGCAGCTCCAA -3
BNIP3 ©6)
Reverse CCAAAGCTGTGGGTGTCTATTTCA -3’
Forward 5- CTCACGTCTCCTTAGTGCAGCTT-3
PCNA ©7
Reverse 5 CGATCGCAGCGGTATGTGT ~3'
L - TCC CTC AAG ATT GTC AGC AA =3'

GAPDH (98)
Reverse 5'- AGA TCC ACA ACG GAT ACA TT -3
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Patient Inflammatory Age at diagnosis Prior diet(s) Duration of remission on

bowel disease carnivore-ketogenic diet

1(TH) Crohns 30 Red meat-free, Gluten-free  Syears
2(AN) Ulcerative colitis 25 SAD, Paleo years
3(08) Crohnis 20 sCD 5months
404) Ulcerative colitis 30 SAD, Gluten-free, Whole 30 6years
5(M1) Ulcerative colitis 18 SAD, Sugar-free 3years

6 (NE) Crohn's 2 Vegan, Vegetarian 6months
7(VD) Crohnis 14 SAD, Paleo >lyear
8(TA) Ulcerative colitis 38 Vegan >lyear

9 (BL) Ulcerative colitis 2 SCD, Low FODMAP, 4.5years

Vegetarian, Vegan
10 (E) Ulcerative colitis 4 SAD, Calorie-restriction >lyear

Patient diagnoses, age at diagnosis, prior diets, current diet, and duration of remission on current diet are provided. Duration of remission is considered the contiguous time, to date, during
which the disease is in clinical remission. SAD, standard American diet; SCD; specific carbohydrate diet. No patients were on concurrent medications for IBD at the time of the interview.
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Patient Bowel Systemic Emotional Social Total (32-224)

Before Present Before Present Before Present Before Present Before Present Change

1(TH) 27 6 16 31 47 72 26 35 116 207 91

2(AN) 25 68 21 32 29 79 18 35 9 214 121
3(08) 33 66 1 33 37 74 15 34 9% 207 m
4(14) 26 70 5 35 24 84 2 28 83 217 134
5(M1) 51 6 e 35 53 84 23 35 151 223 72

6(NE) a2 70 2 33 53 80 25 35 142 218 76

7(vI) 18 6 10 35 18 80 7 34 53 218 165
8(TA) 16 68 7 33 36 84 15 35 74 220 146
9(BL) 19 64 6 34 31 77 14 35 70 210 140
10(E) 18 70 10 34 26 84 13 35 67 23 156
MEAN 95 216 121

The results are given before the carnivore/ketogenic diet, and while on the diet. Each of the 32 questions is rated 1 to 7, with I being the “worst” and 7 being the “best” Questions are grouped
into 4 categories with (min - max scores) as follows: bowel (7-70), systemic (5-35), emotional (12-84), and social (5-35), for a total score (32-224).
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Carnivore-Ketogenic Diet for the Treatment of

Inflammatory Bowel Disease - a Case Series of 10 Patients
Nicholas G. Norwitz, PhD & Adrian Soto-Mota, MD, PhD

n = 10 with IBD (nrmvove-Kdogcm( (linical
(Crohn’s or Vkemhve Colitis) Remission

lndst @" "
Nilgt WS

Takeaway:

10 patients reached clinical remission from inflammatory bowel disease
upon adopting an animal-based “carnivore” ketogenic diet.

Universal clinical improvements, with mean improvement in overall
IBDQ score of 121 points, from 95 to 216 out of a possible out of 224.

Increase in the ketone, BHB,

Biological Plausibility:
These cases are consistent
with preclinical literature
highlighting the therapeutic
potential of ketosis,
microbiome manipulation,
and elimination diets for IBD

is inversely associated with
IBD disease activity

Fiber elimination may be therapeutic
through altering colonic microbiome
metabolism and causing migratory
shifts in bacterial populations
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beginning (n=2)

Lost to follow-up (no answer when
asked for last visit) (n=1)

Lost to follow-up (no answer) (n=2)
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Paramete FG (n =10) CG(n=8) Reference value
Age (in years, SD) 369+5.17 361+28 18-60

BMI (in kg/n’, SD) 283457 2654223 20-35

Total sperm motilty (in %, D) 3042477 4862407 2420
Progressive sperm motility (in %, SD) 16241242 34742583 2300

Total sperm count (in mio, SD) 5305224 1348412282 2390
Concentration (in mio/ml, SD) 248+2743 2982866 2160
Ejaculation volume (in ml, D) 28+112 44511 214

Normal morphology (in %, SD) 164088 225146 4%

Round cells (in mio/ml, SD) 104099 155138 <100

SD, standard deviation; FG, fasting group; CG, control group, n, number.





OPS/images/fnut-11-1529466/fnut-11-1529466-g001.jpg
Fasting

. o o —.e

Antioxidative
capacity

Insulin
sensitivity

Impulses for

lifestyle changes

Pituitary-testicular
axis

e e a

Sperm Quality






OPS/images/fnut-11-1529466/fnut-11-1529466-g002.jpg
15t FMD 2nd FMD 3d FMD
6-8 weeks after Ist 6-8 weeks after 2nd
FMD FMD
Interview Interview
® ® ®
Questionnaires (V2) Questionnaires (V4)
Baseline (VO): Interim visit after Interim visit
- Spermiogram FMD /1 week (V1) after 3 months (V3)
- Questionnaires | - Questionnaires - (Spermiogram)

- Questionnaires
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Parameters Agreement Test period

VISIT 1 Washout VISIT 2
First intake 2 weeks Second intake

Mailing and Web . - - -

Visit = ° . - .
Medical interview = ° . = .
Vital sign = ° . - °
Blood test = ° - - -
Urine test = ° - - -
3-HB level - = ° = o

‘@ and - symbols refer to points that have been implemented and not been implemented, respectively.
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Parameters

Calories (keal) 8 16
Proteins (g) 0 0
Lipids (g) 0 0
Carbohydrates () 0 0
Sodium (g) 0.001-0.003 0.001-0.003

3-HB(g) 2 4
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Parameters

Active®
(n = 40)

Placebo®
(n = 40)

Active-Placebo®
(n = 40)

p value®

First half

A 'Total responses
A Correct answers
Second half
A Total responses
A Correct answers

‘Mean 2 SD.,
“Least square mean (95% CI).
pvalue i from linear mixed model, *p < 0.05.

8254347

8044342

8094523

788+50.8

5374512

5314506

4184923

415£937

28.8(12.110455)

27.2(1021044.2)

39.2(11.4 10 66.9)

37.3(9.01065.6)

<0001

<0001

#0007

#0011





OPS/images/fnut-11-1470331/fnut-11-1470331-t009.jpg
Parameters

Active®
(n = 40)

Placebo®
(n = 40)

Active-Placebo®
(n = 40)

p value®

Ner

Composite memory
Verbal memory
Visual memory
Psychomotor speed
Reaction time
Complex atention
Cognitive flexibility
Processing speed

Executive func

Simple attention
Motor speed

‘Mean + SD.
“Least square mean (95% CI).

pvalue is from linear mixed model, *p < 0.05.
Neurocognitive score index.

1061 £85

1062£159

1082+143

1022£164

1714143

975494

1069£11.0

1028£117

18.1£ 141

1034£117

1011£ 144

1109£163

1066+ 8.6

1088£153

1089£15.0

1055£166

11624164

97.1£96

1076£7.5

1035£107

1190£147

1036£11.0

1018£118

109.1 £ 180

~0.6(-20100.8)
~26(-57100.6)
—0.7 (~471033)
~33(-76100.9)
0.9(~18103.6)
0.4(-23103.0)
~07(~361022)
~07(~3.0101.6)
~09(~321t01.4)
~02(-24102.1)
=07 (=600 46)

18(-11t047)

0413

0.105

0726

0.120

0.500

0777

0.631

0532

0444

0.893

0.804

0.206
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Parameters

Active®

(n = 40)

Placebo®
(n = 40)

Active-Placebo®
(n = 40)

p value®

A Anger-hostility
A Confusion-bewilderment
A Depression-dejection

A Fatigue-inertia

A Tension-anxiety

A Vigor-activity

A Friendliness

ATMD

‘Mean 2 SD.,
“Least square mean (95% CI).
p value is from linear mixed model, *p < 0.05.

-10£19

03£26
~03+24

15424

0133
~01£35
~05+16

06116

05420
14543
07424
30439
0339
-17£33
-12£25

53146

~0.5(~131002)
-1.2(-2310-0.0)
0.35(<03 to 1.0)
~16(-2610-0.5)
~0.2(-1210038)
16 (041029)
07(021015)

~4.7 (-85 10 ~0.9)

0161
#0043
0287
0,005
0674
#0011
0123

#0017
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Active® Placebo? Active-Placebo® p value®

(n = 40) (n = 40) (n = 40)

724141 138£174 —66(~119t0—1.4) #0015

‘Mean 2 SD.,
Least square mean (95% CI).
pvalue is from linear mixed model, *p < 0.05.
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Parameters Active Placebo

Calories (keal) 14 0
Proteins (g) 0 0
Lipids (g) 0 0
Carbohydrates (g) 0 0
Sodium (g) 0-0.1 0-0.1

3-HB(g) 35 0
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Parameter: Total (n = 10)

Age (years) 49.1£58
Sex (maleffemale) 10110
Height (cm) 1717466
Weight (kg) 678 %80
BMI® (kg m) 29:19
SBP* (mmHg) 1283488
DBP! (mmHg) 817+75
PRE(/min) 680+ 60
Intake rate (%) 10000
‘Mean 2 SD.

‘Body mass index.
Systolic blood pressure.
‘Diastolic blood pressure.
Pulse rate
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Parameters® Group | Group Il p value®

(n =20) (n=20)
Age (years) 521464 520464 522165 0922
Sex (male/female) 16/24 ns o 0748
Height(cm) 1644 +87 1635+ 88 1653487 0528
Weight(kg) 574491 567476 5804106 0.665
BMI (kg ™) 212422 212420 21226 0940
SBP (mmHg) 1142122 11094107 119137 0789
DBP* (mmHg) 729499 726484 7324113 0838
PR' (/min) 65.8:+10.0 68.0:£119 637473 0176
Vigor-activity of POMS2 9534701 9554799 9504609 0982
Intake rate (%) 100£0.0 100£0.0 100400 1.000
‘Mean 2 SD.

isher’s ttest was performed for sex, and other p values are from independent two-sample t-tets.
Body mass index.

‘Systolic blood pressure.

Diastolic blood pressure.

Pulse rate.
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Parameters Before SAT®
(n = 40)
Fatigue-inertia of POMS2 65+55
Fatigue VAS 012212
‘Mean + SD.

pvalue is from corresponding t-test, %p < 0.05.

After SAT*
(n = 40)

161454

738154

p value®

#0001

<0001





OPS/images/fnut-11-1470331/fnut-11-1470331-t003.jpg
Parameters Agreement Test period

VISIT 1 Washout VISIT 2
First intake 4 weeks Second intake

gand Web o - = - -
Visit = ° . - .

 interview - L] L] il LJ
Vital sign = ° - -
Blood test - . - - -
Urine test = ° - - -
POMS2' = ° . - °
VAS® - ° . . .
SAT! = ° . - °
Cognitrax - - ° — °

@ and - symbols refer to points that have been implemented and not been implemented, respectively.
“Profile of mood states.

Visual analog scale.

‘Serial arithmetic test.





