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)f food,

an gives up its
two elect ectron transport chain,
thereby reverting to NAD+ and g ‘rting three molecules of
ATP per molecule of NADH. (A Dictionary of Biology) O
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when Conrad Elvehjem showed that liver has an "anti-black
tongue activity in the form of nicotinamide.

* Vitamin precursors C were first identified in 1938, ﬁ
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* In 2004, Charles Brennerand co-workers uncovered
/ the nicotinamide riboside kinase pathway to NAD+.
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Integrating NAD metabolism
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a critical enzyme

olved in DNA repair and

any other cellular
processes including
transcription and
modulation of chromatin
structure.
Sirtuins: can only function
In the presence of NAD,
are responsible for
regulating cellular health )
such as DNA expression. .
NMN: nicotinamide /
mononucleotide.
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“ \" CYCLE THAT AMPLIFIES TISSUE NAD DECLINE,
CELLULAR SENESCENCE, AND DAMAGE

Oxidative stress/DNA
damage

/ Inflammation

Metabolic dysfunction
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~ CD38 PLAYS A KEY ROLE IN NAD DECLINE - ‘

increases during the aging process
and leads to cellular NAD decline.

A
[}
>

Q

e
>

L

=

—
Q

<

IN AGING

B CD38 inhibition prevents catabolism of NAD, leading to

activation of SIRTUINs and protection against aging-
induced metabolic dysfunction and aging-related
diseases

NAD degradation via CD38

CD38/NADase
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Development of aging-related metabolic Prevention and treatment of
dysfunction and aging-related diseases aging-related metabolic
(Type |l diabetes, Alzheimer’s, sarcopenia dysfunction and aging-related
and others). diseases.
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* NAD Inc | proteins, which are

linked with a slow lencing DNA repair
respectively. '
* NAD works on mitochondria and increases the length of telomeres. /
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« NAD helps the liver break down ats that are essential to provide

energy for the body.
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playsakey role on the age-related NAD decline.
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Kynurenine
pathway

Mitochondrial
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* Higher ATP production
* Better response against

Long lifespan

Young state

Activity

High membrane
potential (Ym)

stress

..............

pathway

Old state

Activity

Mitophagy

Loss of membrane
potential (Wm)
* Increase in ROS
Poor response against
stress

Short lifespan
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Ubiquitous initial segment
Kynurenine

- i amino-
|DO TDO Arylformamldase transferase A

tryptophan N- formylkynurenlne kynurenine
Kynurenine
3-monooxygenase Kynurinase A

kynurenate

Second segment
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3-hydroxyanthranilate Oi\v
34 duoxygenase Kynurmase B :

2-amino-3-carboxymuconic 3. hydroxykynuremne anthranilate
acid semialdehyde 3- hydroxyamhranllate

non- Aminocarboxymuconate- \ Kynurenfine
i aminotransferase B
enzymatic semialdehyde decarboxylase
ACMSD

o o

o ~

Oa non-enzymatic

N OH

quinolinate 2-Aminomuconic acid picolinate
quinolinate semialdehyde

phosphoribosyl- | QPRT Side branch reactions
transferase

xanthurenic acid

nicotinic acid
mononucleotide
* 2-aminomuconic acid

nicotinic acid adenine *
dinucleotide glutaryl-
coenzyme A
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ox. } 2 ~ 2 -
NAD+ :) (:. cgf’f’:ﬁf switch” liver NAD+ immune

NAD+ synthetic branch Oxidation branch toimmune  gynthesis modulators




« Enhance

* Recovery from jet lag
j « Parkinson’s Disease / Neurodegenerative diseases
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Diet

(Vitamin B.) ——— Nicotinic Acid (NA) Diet
3

e \[ NAPRT ) Trypt:phan
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_ Regulation of the NA Mononucleotide < Kinurenin
nicotinamide adenine \NMNAT1-3 Pathway
dinucleotide (NAD)
metabolism. The
figure shows the main
synthesis pathways of
NAD including the de
novo synthesis via the
Kynurenine pathway

or from nicotinic acid Nicotinamide :
ey \At-consuming
and the salvage -

pathways.
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* Pesheva, Ekaterina. (2017). Critical step found in DNA repair, cellular aging.
Harvard Gazette: health and medicine,

https://news.harvard.edu/gazette/story/2017/03/harvard-scientists-pi
/ critical-step-in-dna-repair-cellular-aging/.
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