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(Improved Cognition, Mood,
Neuromuscular Performance)
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(Mild Intermittent Stressors)
Energy Restriction
Exercise
Intellectual Enrichment
Phytochemicals / drugs
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Running enhances spatial pattern separation in mice
Creer DJ, Romberg C, Saksida LM, van Praag H, Bussey TJ. Proc Natl Acad Sci U S A. 2010; 107:2367-72.
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Stranahan et al. (2008) Nature Neurosci.

11:309-317 .
Stranahan et al. (2009) Hippocampus
19: 951-961.
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Arumugam, T. V. et al. (2009) Age and energy intake interact to modify cell stress pathways and stroke
outcome. Ann. Neurol. 67(1):41-52.



Arumugam, T. V. et al.
(2009) Age and energy
intake interact to modify
cell stress pathways and
stroke outcome. Ann.
Neurol. 67(1):41-52.

Post. comm. a.

Sup. cersbellar a.

Mastoid bulla

Pterygopal. a. 7

sutmre = //{;*f .

Sternomastoid mus. Ir f

{%Exi carotid a.
I‘F Com. carotid a.

-®- Young AL
- Middle AL
& Old AL

Neurological deficit score

ZEHH ]

48
Reperfusion (hours)

Ant. cerebral a.

(%))
@)

Post. cerebral a.

Int. carofid a.

50+

Basilar a.

40

Lingual a.

Ext. max. a.

30+

Sup. thyr. a.

Occip. a.

20-

10-

Ipsilateral infarct volume (%)

@)
|

Mid. cerebral a. @ You ng
EE3 Middle
E oiud

© Young IF
<€ Middle IF
= Old IF

*

24 48 72

Reperfusion (hours)

i

Y

»



Energy Restriction

Exercise | Cognitive Enrichment
~= Mild Cellular Stress «~ ~°°

(Energy, Calcium, ROS)
TF activation

Adverse Stressors ADAPTIVE
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Neural network function Mn-SOD
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APE1
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Reduced Oxidative Stress

Improved Cellular Energy Metabolism
Reduced Inflammation
Reduced DNA Damage

—> Resistance to Neurodegenerative Disorders «—

Resistance to Diabetes and Cardiovascular Disease @ <+
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Cheng A et al. (2012) Involvement of PGC-1a in the formation and maintenance of neuronal dendritic
spines. Nature Commun. In pr2012 Dec 4;3:1250.
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Cheng A, Wan R, Yang JL, Kamimura N, Son TG, Ouyang X, Luo Y, Okun E, Mattson MP.
(2012) Involvement of PGC-1a in the formation and maintenance of neuronal dendritic spines.
Nature Commun. 2012;3:1250. doi: 10.1038/ncomms2238.
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Intermittent fasting reduces resting heart rate and blood pressure, and increases heart rate variability in rats

. 3 P ra———
| General Activity ___:t_g?ﬂ HE
=
E i
L]
3 )
b I
— D) - .
L
: T
(3 |
Q =nn
@
uh
= =
E —
E Q 100
z o
¥ <
r —
. (] 1 (1 ] 1 (1
Fre-DR 2 3 4 18 19
LF
n
x 200
:
N
I "
- 150 =
= T
: ;
[y}
T 1
@ o 100 — :r_
= n
o =
E u 50 —
& 3
<
T " 1] (] [ B e B |
i 3 5 7T @ 41 43 48 47 49 M 23 3§ 27 X O3 X 3% AT A9 41 43 45 4T Pra-DR 2 3 4 18 19

MNight Day
Time (30 min intervals) -



Brainstem BDNF reduces resting heart rate and increases heart rate variability in mice
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Autonomic Nervous System Dysfunction Precedes Motor Symptoms in PD.

Brainstem Pathology Precedes Substantia Nigra Pathology in PD.
(Braak et al.; 2004; Cell Tissue Research)
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Dietary energy intake modifies brainstem autonomic dysfunction caused by mutant a-synuclein.
Griffioen KJ, Rothman SM, Ladenheim B, Wan R, Vranis N, Hutchison E, Okun E, Cadet JL, Mattson MP.
Neurobiol Aging. 2012 Aug 7. [Epub ahead of print]
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INTERMITTENT FASTING AND HEALTH: HUMAN STUDIES

Johnson, J. B., W. Summer, R. G. Cutler, B. Martin, D. H. Hyun, V. D. Dixit, M. Pearson, M.
Nassar, S. Maudsley, O. Carlson, S. John, D. R. Laub and M. P. Mattson (2007) Alternate
day calorie restriction improves clinical findings and reduces markers of oxidative stress
and inflammation in overweight adults with moderate asthma. Free Rad. Biol. Med.

42: 665-674.

Harvie, M. N., M. Pegington, M. P. Mattson, J. Frystyk, B. Dillon, G. Evans, J. Cuzick, S.
Jebb, B. Martin, R. G. Cutler, T. G. Son, S. Maudsley, O. D. Carlson, J. M. Egan, A.
Flyvbjerg and A. Howell (2010) The effects of intermittent and continuous energy
restriction on weight loss, and metabolic disease risk markers: a randomized trial in
young overweight women. Int. J. Obesity. 35: 714-727.

A TRIAL OF INTERMITTENT ENERGY RESTRICTION IN SUBJECTS AT RISK FOR COGNITIVE
IMPAIRMENT. Mattson, Willette, Kapogianis et al.

Ages 55 — 70. Overweight and insulin resistant.

Cognitive testing — executive function

Structural and functional MRI

MRS spectroscopy

Cerebrospinal fluid — BDNF, Ab, pTau, markers of oxidative stress and inflammation
Plasma energy-regulating hormones and various markers of interest

ANS function — heart rate variability



AN ENERGY-CENTRIC VIEW OF A DAY IN THE LIVES OF OUR ANCESTORS AND OURSELVES
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Dietary supplementation with nicotinamide or ketone esters ameliorates behavioral
deficits and amyloid pathology in a mouse model of Alzheimer’s disease (3xTgAD mice).

Green KN, Steffan JS, Martinez-Coria H, Sun X, Schreiber SS, Thompson LM, LaFerla FM (2008)
Nicotinamide restores cognition in Alzheimer's disease transgenic mice via a mechanism involving
sirtuin inhibition and selective reduction of Thr231-phosphotau. J Neurosci. 28: 11500-10.

Liu, D., M. Pitta, H. Jiang, J.-H. Lee, G. Zhang, X. Chen, E. M. Kawamoto and M. P. Mattson (2012)
Nicotinamide forestalls pathology and cognitive decline in Alzheimer mice: evidence for improved
neuronal bioenergetics and autophagy procession. Neurobiol. Aging 34: 1564-80.
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and R. L. Veech (2012) A ketone ester diet exhibits anxiolytic and cognition-sparing properties, and
lessens amyloid and tau pathologies in a mouse model of Alzheimer’s disease. Neurobiol. Aging 34:
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Dietary Supplementation with Ketone Esters (D-B-hydroxybutyrate and OH O QH
(R)-1,3- butanediol) Ameliorates Anxiety-Like Behavior in 3xTgAD Mice MO/\/\
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Dietary Supplementation with Ketone Esters (D-B-hydroxybutyrate and (R)-1,3- )Oi/l(i OH
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Ketone ester-fed 3xTgAD mice exhibit stronger context-dependent fear response related to
hippocampal memory and a more rapid extinction of amygdala-dependent tone-related
conditioned fear compared to 3xTgAD mice fed the control diet.
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pTau Immunoreactivity
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) ) ) Bruce-Keller, A. J., G. Umberger, R. McFall and M. P. Mattson
DISPELLING THE DEMONS (epileptic seizures) (1999) Food restriction reduces brain damage and improves

_ behavioral outcome following excitotoxic and metabolic
Romans: Fasting insults. Ann. Neurol. 45: 8-15.

Usual Diet
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Mattson MP. Energy Intake and Exercise as Determinants of Brain Health and Vulnerability to
Injury and Disease. Cell Metabolism 2012; 16: 706-722.
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The Fasting Cure
by

UPTON SINCLAIR

COPYRIGNT, 1911, BY
MITCHELL KENNERLKY

N the Cosmopolitan Magazine for May, 1910,
and in the Contemporary Review (London)
for April, 1910, I published an article dealing
with my experiences in fasting. I have written a
great many magazine articles, but never one
which attracted so much attention as this. The



My object in publishing this book is two-fold:
first, to have something to which I can refer
people, so that I will not have to answer half a
dozen * fasting letters ”’ every day for the rest of
my life; and second, in the hope of attracting
sufficient attention to the subject to interest some
scientific men in making a real investigation of
it. To-day we know certain facts about what
is called ‘ autointoxication’; we know them be-
cause Metchnikoff, Pawlow and others have made
a thorough-going inquiry into the subject. I be-
lieve that the subject of fasting is one of just as
great importance. I have stated facts in this
book about myself; and I have quoted many let-
ters which are genuine and beyond dispute. The

cures which they r are altogether without
precedent, I think.| The reader will find in the

course of the book (page 63) a tabulation of
the results of 277 cases of fasting. In this num-
ber of desperate cases, there were only about half
a dozen definite and unexplained failures reported.
Surely it cannot be that medical men and scien-
tists will continue for much longer to close their
eyes to facts of such vital significance as this.

Upton Sinclair



NY Times / Anders Nilsen
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