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Three main
factors are to
blame for

NAD* deficiencies:

(T

American Psychological Association links chronic stress to the six leading
causes of death: heart disease, cancer, lung ailments, accidents, cirrhosis of
the liver and suicide.

Add in oxidative stress, where an imbalance between the production of free
radicals and the ability of the body to counteract with antioxidants occurs,
and you create an NAD* is being depleted environment

.

St ress: 8-Isoprostane - biomarker of oxidative stress; a prostaglandin-like compound
produced by free radical-catalyzed peroxidation. Suggested to be the most
reliable approach to monitor oxidative stress. High levels of 8-isoprostane is
anindication of oxidative damage and a reduction in available NAD".

Chronic Infections like Lyme = chronic stress = depleted NAD+ levels
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Inflammation
Adrenal Infections
Gonadal Allergies

Pain

Cytokines

Hormones
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Inflammation:

Inflammation: is your body’s response to stress —
whether it be from diet, emotions, lifestyle, or environment.

One particular component of inflammation that is associated with NAD* depletion is a glycoprotein
called CD38. Found on the surface of many immune cells, CD38 plays an important role in
inflammation. CD38 causes migration of neutrophils and monocytes toward sites of inflammation,
signals maturation of dendritic cells during i y cytokine activation, and

Ca?*mobilizing metabolites. To do this though, it must consume large amounts of NAD*.

If you have a lot of immunity issues — there’s a compound called CD38. CD38 is a tremendous utilizer
of NAD and it is very much involved in reducing inflammation and bolstering immunity. CD38 is also
involved in oxytocin production

Lyme Dz = chronic inflammation & immune burden
CD38 taps NAD+ stores
=> Low Immunity & ATP levels
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/Patient's Immune Cells
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Causes of Oxidative Stress

Diet OX I D AT I V E Alcohol

Medication & Treatments ‘ ’ '/ Pesticides

i _SEVARN

. Exposure to Toxins
Air & Water Pollutants

Inadequate Intake of

Fast Foods [McDonald's] Fruits & Vegetables

o STRESS!

Lack of Good Nutrition

Contaminants

. o Excessive Exercise
Inadequate amounts of physical activity

Just about everything we do results in oxidation (or inflammation) producing
potentially dalt¥@fing free radicals!

Ischemia/Reperfusion
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o
Neuranal Death Astrocyte Death
Figure 4. Disgrammanc presentation of the roles of PARP-1 in ischeniic beain injury
Ying, W. NAD+ and NADH in cellular functions and Cell Death. Frontiers in Bioscience 11, 3129, Sept. 1, 2006
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Oxidative stress DNA alkylating agents.

ssDNA Damage

PARP-1 Activation

PARG
PAR-Protein —e——Protein
ADP-Ribose

NAD* Depletion

2 GiyZolytic inhi
\ —
MPT
Mitochondrial Depolarization AIF Release ‘ATP depletion

Figure & D‘.g\wn presentation of the mechanisms of PARP-1 cytotoxicity. Abbieviations wied sDNA damage
Sifgle st dnnnge. PAI Pl AP s polyeraoe ] PARG Poly CADF e ehycotyaroine, AT
MPT. Mitochondrsal permeatalify Gasition

Apoptonis mducs
Ying, W. NAD+ and NADH in cellular functions and Cell Death. Frontiers in Bioscience 11, 3129, Sept. 1, 2006
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NAD+ Metabolism and the Control of Energy Homeostasis: A
Balancing Act between Mitochondria and the Nucleus

* NAD(+) has emerged as a vital cofactor that can rewire metabolism, activate sirtuins,
and maintain mitochondrial fitness through such as the ial
unfolded protein response. This improved understanding of NAD(+) metabolism
revived interest in NAD(+)-boosting strategies to manage a wide spectrum of diseases,
ranging from diabetes to cancer. In this review, we summarize how NAD(+)
metabolism links energy status with adaptive cellular and organismal responses and
how this knowledge can be therapeutically exploited.

+ Canto, Carles et al. Cell Metabolism , Volume 22, Issue 1,31 - 53
Cell metabolism - June 2015 Copyright © 2015 Elsevier Inc. All rights reserved.

QTP

Conclusions

* The association between metabolism, health, and lifespan have long been proposed based on similarities between metabolic
dysfunction and disease (e.g., obesity, diabetes, neurodegeneration, and cancer) and the aging process. Only recently have these
processes been linked so tightly by multiple proteins, including sirtuins and PARPs, all of which are tightly controlled by the
regulation and subcellular balance of the metabolite NAD+. As such, we have never been so close to solving the ancient question of
how we age and what we can do to slow this process while simultaneously not compromising on our quality of life. Despite
these insights, several aspects of NAD+ metahollsm remain obscure. On one side, the complex

and of NAD+ and fluxes has not yet allowed us to obtain a

clear plcture of how different NAD+ precursors are metabolized to feed cells and tissues. we also
e
will
the bioavailability and effectiveness of various precursor doses in human therapy. In addition, new NAD+ boosters are welcomed
since the side effects of niacin generally lead to poor compliance, despite its known efficacy in a myriad of diseases. Therefore,
the dosing and safety of these new NAD+ boosters (e.g., NAD+ precursors, CD38 inhibitors, and
PARP inhibitors) must be thoroughly assessed to translate these exciting insights into NAD+
biology toward human relevance.
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rthermore, the potential preventive and therapeutic use of NAD+-boosting strategies requires an assessment of
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Lautrup, S et. Al NAD+ in Brain
Aging and Neurodegenerative'
Disorders. Cel Metab. 2019
October 01; 30(4): 630-655. doi:
10.1016/j.cemt.2019.09.001 <=
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NAD*

Disease

O NMN
Supplements

betes Intracerebral Hemorrhage

Dial
Pancreatic Islet and Liver

Brain and Nervous System

nitive

besity

Ol
Fat, Pancreatic Islet and Liver

Ischemia-Reperfusion Injury

and Alzheimer’s Disease
Brain, Nervous System and Muscle

rt and Brain Relinal Degeneration and Corneal Injury
Eve

Heart failure and Cardiomyopathies
Heart

Vascular Dysfunction
Artery, Capillary and Endothelial Cell

Acute Kidney Injury
Kidney

Alcoholic Liver Disease
r
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Rosacea and Dermatitis

“Topical application of NADH for the treatment of rosacea and
contact dermatitis.

Amonq many lmponan( physlolaglcal !unctlons played by NADH (the reduced form of
adenine di its live properties are remarkable.
Acting directl as an antioxidant, NADH can effectively protect the cell and its membrane from desiruction
by free radicals. NADH can be il asa in hydrop!
prepared in a way that prevents contact with atmosphere containing oxygen and
water. We present the first report of NADH as a treatment for some inflammatory
dermatoses. It was found that topical application of 1% NADH diluted in Vaseline ointment can be very
effective in the treatment of rosacea and contact dermatitis. Since no adverse effects were observed,
therapy with NADH can be viewed as a potential altemnative to other established treatments.™!

Hong, W, et al. Nicotinamide Mononuclec
Metabolism. Frontiers in Cell and Develop| (c) IvNTP
Cohort Study
Length
Rosacea . ages21-61 2-3gof 1% 14 days
s parsisten ocase | || ket
of 1-4 years applied BID
Exogenous 4 males and 5 females,  2-3 9 of 1% 14 days
Eczoma 520 - 48 with short-  ointment
ing allergic contact  applied BID
dermatitis
a
noticed
Watniacka A Syss Jearsoimrsia A. Adamus 3, Ganioki 3. Topiass apptasuon of NADH for the restmant of 04800 and aarace darmanns. o Fguee 1 Trestment of roaces with KA
(aTe (0P

Myalgic Encephalomyelitis
(Chronic Fatigue Syndrome)

The purpose of the study was to evaluate
the efficacy of the reduced form of
nicotinamide adenine dinucleotide
(NADH), in a randomized, double-blind,
placebo-controlled crossover study in
patients with CFS.

1 Formp U Press 40, WacDoust AL Gz L. Sekme 00 Betrs
e we chcos sz syncrene. Ao Abargy Aum s 1000
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Table 2. Ciinical Symptoms Presenting in
Subjects

Number of
Symptom Patients
(%)n =26
Fatigue 26 (100)
Neurocognitive difficulties 26 (100)
Sleep disturbance 26(100)
Postexertional malaise 25 (96)
Headaches 24(92)
Muscle weakness 24(92)
Arthralgia 22 (85)
Myalgias 21 (81)
History of allergy 21(81)

Swelling and tendemess of 18 (69)
s

Tharapeutc efcts of sl NAGH o o symploms of
seor

Predisposing Factors

Triggers
Acute or chronic infections
«  Environmental toxins
Major physical/emotional trauma

Immune response
Muscle symptoms — v T immune symptoms*

Sore throat

Pathologica fatigue®
Post-exertionl fatigu 8rain Tender nodes
Pain*: muscles & joints. Spinal cord New sensitivities to:
Nerves medications
Hormones food
chemicals
/ l Flu symptoms
Central nervous system symptoms
. ymp Autonomic symptoms*
. Orthostaticintolerance
Pain: Headaches Marked weight gain/loss Vertigo, palpitations
Sleep dysfunction® v
Depression/anxiety Bladder dysfunction
*ME/CFS diagnostic symptom criteria
Sourcn Pou 2014
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Will COVID-19 Lead to Myalgic
Encephalomyelutls/Chronlc Fatigue

Syndrome?
Anthony L. KMM"MLWW’IN“U.SMSWCW

ot Women's Heapil e vt Mo Sk ston, WA Uit S, o

[i] Rasa S, Nora-Krukle Z, Henning N, Eliassen E, Shikova E, Harrer T, Scheibenbogen C, Murovska M, and Prusty L oy it St
BK. Chronic viral infections in myalgic fatigue (ME/CFS). J Tr Med|
2018; 16: 268, doi:10.1186/512967-018-1644-y.
e TP,
Myalgic Encephalomyelitis
(Chronic Fatigue Syndrome)
Cohort | Study Design | Materials | Results
2Geigble  4-week Partcipants {31%) subjects showed 10% “Does Oral Coenzyme Q10 Plus NADH Supplementation
female CSF  randomized, fecened ether2,  mprovement ; N . .
patients. double-bind, 5mg NADH Compared 10 (8%) who received Improve Fatigue and Biochemical Parameters in Chronic
A flmmnoind flead o) Fatigue Syndrome?
{35%) subjects were ake 1o
correcty evaluate the reatment Chronic tatigue syndrome (CFS) & a chronic and exiremely debiltating iness characlerized by
Myalgic R prolonged fatgue and multiple symploms wih unknown cause. diagnostic test of universally
Encephalomyelitis (72%) study patents thus for Vioehondral aystunction, and CoQ10
enroliedin a longer open e folow: cenwet documente i 5. Wo condlucted an 8-week, randomize,

No severe adverse effects were

double-blind placebo-controlled trial to evaluate the benefits of oral CoQ10
(200 mg/day) plus NADH (20 mg/day) supplementation on fatigue and
biochemical parameters in 73 Sparssh GF'S patients. T

ay was registered n

e e
Cohort Study Design Results “Effect of Q10 plus i adenine
—— ——— supplementation on maximum heart rate after exercise testing in
CFS patents randomized. received 11 200 wmmmmmmnmw< chronic fatigue sy -A , double-
ages 4256 Goutie bind g Coag an20 0.0%) was reporied in blind trial
il i {d
placebo in getatn R
DGt Gopoes greain | SO parameters In conciusion, tns 8-week, randomized, double-blind, placebo-controlled trial
Encenninge it Zaalyamed IO oh, Coat0 (p <0.05)ATP (p suggested that the CoQ,, plus NADH supplementation may be a safe, wel tolerated and
ncephalomyelitis <05 and e oyce (5 <0105 potentialy usetul treatment. Besice, CoQy, plus NADH supplementation improved
were s

mononuclear celis of the reated group.

No aaverse events reported

(@

significantly reducing max HR during the ergometer stress test and also on
Jus NADH Supplementation had no
pos on pain and sieep disturt tween the inervention groups. Larger
muttcenter trais with longer tefm folow-up nferventons in more homogenous CFS popu
are warranied o 255¢55 these MndINgs and 10 pROCUCE EWence.DaSe QUTRIES FEgarang e
potential benefits of antioxdant therapy in CFS and other chronic conaiions
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Results
o+ ADH grup showeda
(P.0.022)

-Percepton of tatgue ako
algic ‘showed a decrease through all
folow-up Vst in active roup

Encephalomyelitis

versus.
(P.003)

-Pain and sieep dd not mprove.
i the actne group.

-Was generay sate and well
toleratea.
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Diabetes/Obesity

* NAD+ plays a crucial role in insulin sensitivity and secretion

* NAD+ biosynthesis is critical for proper Beta cell function

* 500 mg/kg/day of NMN for 12 months was shown in mice to
ameliorate age-associated decreased insulin sensitivity

* 100 and 300 mg/kg/day of NMN for 12 months was show to reduce
weight by 4% and 9% respectively compared to the control.

Hong, W, et al. Nicotinamide Mononucleotide: A Promising Molecule for Therapy of Diverse Disease by Targeting NAD+
Metabolism. Frontiers in Cell and Developmental Biology. 28 April 2020

(@t

Hong, W, etal.

Alcoholic Liver Dz.

NAD* homeostasis in renal health
and disease

Kennetn M. Raito', Eugene P. Rhee and Samir M. Partkn(>®*
Abstract | Ti kidney rel bund inthe generate
sufficient ATP to provide the energy required for constant reclamation of solutes from crude
blood filtrate. The highly metabolically active cells of the renal tubule also pair thei etic
needs to the regulation of diverse collular processes, including energy generation
ontrol i

is essential notonly for the hanvesting of energy from substrates butalso for an amay
of regulatory reactions that determine cellular health. In acute kidney injury (AKI). substantial
decreasesin the levels of NAD' impair energy generation and. ultimately. the core kidney
function of selective solute transport. Conversely. augmentation of NAD* may protect the
Kidney tubule against diverse acute stressors. For example, NAD avgmentationc.an ameliorate
e pri Kltriggered by i . toxic injury and systemic inflammation.
NAD ‘-dependent maintenance of renal wbular metabolic health may also attenuate long-term
profibrotic responses that could lead to chronic kidney disease. Further understanding of the
genatic. emdronmental and nutritonal factors that influence NAD- biosynthests and renal
resilience novel for v

Acute Kidney Injury
T_._.@

« Cisplatin-induced or ischemic injury Upotosicy,  Glyalysis

leading to acute kidney injury
* Reduced PG1a triggers damage to

kidneys / I ~ Soneting

* Treatment NMN 500 mg/kg x 4 [ Mpr ) PaC1a H

days [Dénowo) i
I \ M lmu
fence
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SIRT3
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Heart Failure and Cardiomyopathies

* NMN supplementation reduced lactate production and inhibited glycolysis improving
cardiac expenditure and function.

* NMN blocks fatty acid oxidation and serum triglyceride in heart failure models
+ Preclinically shows promise for heart failure and cardiomyopathies

Hong, W, et al. Nicotinamide Mononucleotide: A Promising Molecule for Therapy of Diverse Disease by Targeting
NAD+ Metabolism. Frontiers in Cell and Developmental Biology. 28 April 2020
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CLINICAL MEDICINE The Journal of Clinical Investigation

Boosting NAD level suppresses inflammatory
activation of PBMCs in heart failure

80 zhou.’ Dennis Ding- Hwa Wang. vanhua Qiu.' Sophia Alrhart.” Vaxin Liu.' April Stemplen-Otero.’
Kewin 0. 0'Rrlen. 3nd Rong Tian'
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proinflammatory actvation of PBMCs in HF.

FUNDING.
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NAD and Eye Health

Implications of NAD" Metabolism in the Aging Retina and
Retinal Degeneration "

ey NP

NAD and corneal regeneration
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Cancer support

* Itis postulated that a decrease in NAD concentration has a primary association
with carcinogenesis. The following observations have been discovered:

* 1. NAD & ATP concentrations are lower in cancer cells

* 2. Chemical carcinogens and radiation can cause a lowering of NAD concentration
in precancerous cells

* 3. Biosynthesis of NAD in certain tumor cells is altered

* 4. NAD is involved in regulating deoxyribonucleic acid (DNA) synthesis.

 The lowering of NAD concentration would lead to the expression of oncogene
and/or virogene according to the protovirus hypothesis, and the cellular

characteristics of cancer cells can also be explained through the lowering of
cellular NAD.”
Chung, K.T. (1982). An association of carcinogenesis and decrease of cellular NAD concentration. Chung Hua

Min Kuo Wei Sheng Wu Chi Mien | Hsueh Tsa Chih 1982 Nov;15(4):309-18
ey vnTP

Cancer support

* These folks need mitochondrial support just as much if not more so
than immune support

* NAD+ helps with “chemo brain” if Hx of Chemo
* Tx: 250-500mg NAD+ in 500NS 2-3x/mo

* F/U: energy & mental clarity pick up dramatically as does general
quality of life

(e T

Oncology — Not a linear consideration!

* Genomic stress is the root of all cancers, and so
maintaining genome integrity is an essential tool for
the prevention of cancer. The fact that PARPs and
several sirtuin enzymes are key for genomic
maintenance suggests that the regulation of NAD+
could have an impact on cancer susceptibility and
development (Canto et al., 2013).

ey TP
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Roy K, et. al. NADPH oxidases and cancer.
Clin Sci (Lond). 2015 Jun;128(12):863-75. doi: 10.1042/
€S20140542.
** Nobody wants to really read this paper... trust
me.

* But it underscores that we know likely 5-10% of
what NAD biology and cancer have to do with
one another.

(@

Hong SM, Hwang SW, Wang T, et al. Increased nicotinamide adenine
dinucleotide pool promotes colon cancer progression by suppressing
reactive oxygen species level. Cancer Sci. 2018;110(2):629-638. doi:
10.1111/cas.13886

* Cancer cells require significantly more NAD+ than normal cells due to their
elevated metabolic needs. The cytosolic NAD+/NADH ratio was reported to
downregulate in cancer cell lines such as H1299, U87 and MDA-MB468, as

observed by genetically engineered fluorescent biosensors that can measure
protein-unbound species of NAD(H)

* We confirmed that the NAD(H) pool size and NAD+/NADH ratio could increase
during CRC progression due to the i ing influx of NAD+, which was
mediated by NAMPT. NAMPT-mediated increases in the NAD(H) pool size should
promote inflammation-induced CRC progression by decreasing the detrimental
effects associated with excessive ROS accumulation.

(@t

Oncology — So what do we do?

* Think of it like glutathione and cancer:
1. Itisn’t “one way or the other” (all good or all bad)
2. Itis actually both!

3. Lower doses as support are fine during active and recovery phases
of oncology therapies.

4. Higher doses would not be recommended during those time periods
(generally)

5. And, just like glutathione, in a true primary prevention (i.e. no
occult cancer) setting optimized NAD cycling is likely protective
against oncogenesis.
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ANAPLASMOSIS

Coinfections
The majority of patients with chronic Lyme disease report at least one
coinfection. 30% report two or more coinfections.

32%
28%
15% 15%
l l 5 =

Babesia Bartonella Ehrlichia‘ YHWI\Y/‘]vt:or:Iasma RMSF Anaplasma
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BRAIN
IMMUNE SYSTEM ‘Memory loss, inability to
e s
Feverant - S e
T Ecephais o g
ey s
HEART EVES
e @ ) e vson,
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et e
NERVES
MUSCLES ~Pain, often from spine down
“Weskoms e

-Pins and needies, tingling.
burning, “electric shock”
sensations, numbness

Paralysis, often one side of face
Twitching and spasms.

N JOINTS
Joint pain
- nflammatory arthritis n
one or severaljoints

~Flat, red rash
~MNot itchy or painful

May have a central
clearing as it spreads

Caudwell @'
LymeCo

(T

NAD Tx in Lyme Disease

« Sx: Fatigue, Dizziness, Photosensitivity, Blurred Vision, Insomnia just
to name a few
* Tx: WIDE range from 100mg NAD up to 1000mg x 5-7 days depending
on tolerance of the patient
* F/U:
* Markedly improved energy, clarity & sleep (from 4-5 hrs/nt to 7-8 hrs/nt)
* Decreased photosensitivity & dizziness > could drive again!

* Multiple patients went from not even being able to read an Ad in a magazine
to free reading by day 4

ey NP

How does TBI occur?

Traumatic
Brain ekatn.
Injuries (TBI) &n

Fall 35%
[

Car accident 17%
[

Collision 17%
Assault 10%

Symptoms of TBI

ey vnTP

PTSD WhH TBIR

Similar symptoms can make diagnosis complicated

PTS TBIi:
Insomnia
Re-experiencing Headache
Avoidance Nausea / Vomiting

Emotional Numbing Noise / Light

Exaggerated Startie Intolerance
Blurred Vision

Dizziness

TP

\ You can get a free awareness ribbon, \
support and leam more at www. RibbonsForTroops.org L

J

TBI / Concussion / CTE

* Documented decrease in NAD
levels

* Shift to pentose pathway
* Decrease in PDH

* Hopeful pilot study with NFL w/ -
A5 NAD, HBOT, PEMF & Stem Cells

ey TP
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TBI/CTE

* TBI- Traumatic Brain Injury

* CTE- Chronic Traumatic Encephalopathy

* Hx: Concussion from various trauma

 Sx: agitation/ dizziness / low-grade nausea & depression/ acute dementia
* Tx: 1000mg NAD+ in 1000NS x 4-5 days

* PEMF to prefrontal cortex qd x 15 min
* HBOT 3 days/wk x 6-8 weeks @ 3ATM

* F/U on 5 cases:
« All patients reported marked improvement of symptoms & were able to return to

Ischemic Injury Brain

* NMN alleviates cerebral infarction size, neurological deficit and neuronal cell death.

* NMN supplements for 7 days with first administration at 12 hours after cerebral
ischemia improved post-ischemic regenerative neurogenesis.

* Is dose dependent 62.5 mg/kg was optimal
+ Dosages of 500, 250, 125 mg showed adverse effects on post-ischemic neurons.
* NMN accumulation in injured nerves promotes axonal degeneration

work
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Regenerative N Stroke Promoted RESEARCH PAPER

by Nicotinami
Adenine Di ide C:
. BSc*: Xiao-Ming Zhou. MD*; Guo-Qiang Li. MD:
BSc: Pei Wang. MD. PhD: Chao-Yu Miao. MD, PhD

Nicotinamide

(Nampe) is the cnzyme for mammalian NAD salvage ayathcsia and has been
Shown 1o protect against acute schemic stroke. In this study, we imvestizated the role of Nampt NAD cascade in beain
resencration aficr ischemic stroke.

Methods—Nampt transgenic (Nampe-Tg) mice and H247A mutant cazymatic-dead Nampe transgenic (ANampt-Tg) mice

by

artery occlusion. Activation of neural stem cells.
leatide and NAD, twa

hanced o of ncural stem cells, improved neural
accelerated body weight gain after middie cercheal
ampe-Tg mice. A delayed nicotinamide mononuc
the first dose at 12 houns post ‘anery occh id not protect acue b
cr. # sill improved regeacrative
diffcrentiation of ncural stem cells in vitro. Knockdown of NAD-dependent deacetylase sintuin |
hibited the progrowt of Nampt NAD axis, whersas knockdown of SIRT1. SIRT2, and
A

& centralizing switch in postischemic
for long-term
recovery of ischemic stroke.

Key Words: ischemic stroke @ NAD @ neurogencsis @ ncural sicm cells @ siruin

NAD replenishment with nicotinamide
mononucleotide protects blood-brain barrier
integrity and attenuates delayed tissue

transformation after cerebral ischaemia

(@t

Dementia / Parkinson’s

Vi g e %4— e
RIS

Parkinson’s
Healthy patient  Parkinson's patient (brain's substantia nigra) ~(brain's substantia nigra)

. e
Receptor cell Receptor cell

(@

BEED US. Natonsi Library of Medicine

ClinicalTrials.gov
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NAD Therapy for Improving Memory and Brain Blood Flow in Older Adults With Mild Cognitive Impairment
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Alzheimer's disease '@
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NAD- in Brain Aging and Neurodegenerative Disorders

Sofie Lautrup'. David A. Sinciir’, Mk P. Mattaon’. Evandro . Fang"*

1478 Lorenskog, Norway
“Department of Genetcs, Harvard Medical School, Boston, MA 02115, USA

oolog)
Sydney, NSW 2082, Austeaia

21206, USA
“The Norwegian Centre on Heaalthy Ageng (NO-Age), Osio, Norway
Abstract

NAD" s pivotal metbolie mohed i cellla bioese peicr. gemcunic stabiSty. mitochomdal
Domessavss adaptve svess respomses sed cell mvral Medtple NAD' depensent cazymes e
Har,

NAD"
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Table 2.

A Sumory of Clnkcl Tl w

(@

D ity
of NADH in i 's
disease: clinical improvement partially due to

: ion of 4

o P [« e |

Atthations + expand
PMID: 5013405 DOH: 10.1007/8

Abstract 006

Exogenous appication ofkevodopa i comventionsly used to equslize the sriata dopamine defct in
Ihopathic Purkinson's disesse (PO). Thestimulation of endogencus biosynthess o levodops via
activation of tyrosine ydroxylase (TH) has been proposed as new therapeutsc concept i PO. This may
e chveved by exogenous supply with the reduced coanzyme ricotinamide aderune dinuciectide

< Tite et

(NADH) Aim of 1) the efcacy of A
arenteral applicaton form of NADH on Parkinsonian symptoms and (2 the ifluence of "
bioavalabilty of evodops. 15 patients,suffering from iopathvc PD (11 mal, 4 female, age
S a0imaan /- 103701 e 49 e o e aga 303 o7 8, a0 24
roceived ntravenous infusions of NADH (10 mg 30 min) aver a parod of 7 days i addition to

ol (doy 1 ot “
afer 5 e a perid of four hours on
the dy frstday of showed & -

significantresponse, evahuated by the Unfied Parkinson's Disease Rating Scae Version 30 (p = 0.025;
Wiconon test, Moreaver »
levodops (A p = 0035 Cmax = 0025).In conchusion NADH n sed gelenic orm may be 8

potent
e

Abstract

of Ievodcpa is i used to equalize the striatal dopamine deficit

in u‘“opathlc Parkinson'’s disease (P! L i of levodopa via
activation of tyrosine hydroxylase (TH) has been proposed as new therapeutic concept in PD. This
may be achieved by exogenous supply with the reduced coenzyme nicotinamide adenine
dinucleotide (NADH). Aim of this open prospective study was to investigate (1) the efficacy of a n
developed, parenteral application form of NADH on Parkinsonian symptoms and (2) the influence of
bloavallahlllly of Ievudog 15 patients, suffering from idiopathic PD (11 male, 4 female, age:

RO mean] /- 10.97(9D] range: 44-74 years, loehn and Yahr stage: 3.03 +/- 0.69, rar:jg e2-4)
received |ntravenous |nfu5|ons of NADH (1 x

mg a' 30 min) over a period of 7 days in addition to

arkinsoni scored before (day 1)
and after NADH treatment (day 8). Levodopa plasma levels were estimated over a period of four
hours on the day before and on the first day of NADH a| Jngllcatmn by HPLC. Parkinsonian patients
showed 28 nificant response, evaluated by the Unme arkinson's Disease Rating Scale Version

3.0 05 025; Wilcoxon test). More crea:

of plasma levodopa (AUC p=0. 035 Cmax p= ozs) In concluslun NADH in used galenlc form may
beta ? ent levodopa with clinical benefit for Parkinsonian
patients.
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Birkmayer JG, et al. Nicotinamide adenine dinucleotide (NADH)--a new
therapeutic approach to Parkinson's disease. Comparison of oral and
parenteral application. Acta Neurol Scand Suppl. 1993. PMID 8101414

Abstract

The reduced coenzyme nicotinamide adenine dinucleotide (NADH) has been used as
medication in 885 parkinsonian patients in an open label trial. About half of the patients
received NADH by intravenous infusion, the other part orally by capsules. In about 80% of
the pat\ents a beneficial clinical effect was observed: 19.3% ofthegat\ents showed a very
good (30-50%) improvement of disability, 58.8% a moderate (10-30%) improvement.
21.8% did not respond to NADH. Statistical analysis of the improvement in correlation with
the dlsabl\ltyT})rlor to treatment, the duration of the disease and the age of the patients
revealed the following results: All these 3 Farameters have a significant although weak
influence on the improvement. The disability before the treatment has a posltlve
regression coefficient it value < 0.01). The duration of the disease has a ney
regresswn coefﬁuent < 0.01) and so has the age a negative regression coei |C|enl t value
In other words younger patients and patients with a shorter duration of disease
have a better chance to gain a marked improvement than older patients and patients
with longer duranon of the dlsease The orally applled form of NADH yielded an overall
0 that of the par applied

form.

(T

Parkinson’s Case: JL 72 yo female

« Sx: pill rolling tremor, shuffling gait, shaky speech & fine motor skills,
cognitive impairment

* Hx: 7-8 yrs of gradual progression of disease; had tried L-Dopa in the
past but didn’t like it; Hx of opiate use

* Tx: 1,500mg NAD+ in 1000NS x 2 days, 1000mg in 750NS x 3 days
then 750mg in S00NS x 2 days

« Oral NR: 300 mg BID between infusions

* Eval:
* Tremors - nearly gone by day 4; Gait improved drastically
* Memory improved slightly by day 3 & significantly by day 7

ey NP

Serum nicotinamide adenine dinucleotide levels
through disease course in multiple sclerosis.

* Abstract

* The levels of the essential pyridine nucleotide, NAD(+) and its reduced form NADH have not been
documented in M patients. We aimed to |nvesngale e NAD(+) and NADH levels in serum in patients with
different disease stages and forms of MS. NAD(+) and NADH levels were measured in the sepum from 209
patients with relapsing remitting MS (RRI s; 138 with secondary progressive VS (SPVS), 51 with primary
progressive Vs (PPMS), and 99 healthy controls. All patients were in a clinically stzble phase Serum NAD(+)

levels declined by at Ieast 50% in {:tleﬂ(s with MS compared to controls (1 12).

9 942

Within the MS sub- -grou é levels were mgher in RR ue I; 1 coszred to PPMS
6. 30+ 2. 1)ug/ml 003i and PMS (7.8 + ‘ml; -0 005 A Id increase in NADH

d at eas( three fold redumon |n lhe NA /NADH rau were ohserved in MS
patients compared to controls. Serum Hlevers ora may be associated with disease
Brogracsion I MS. Gven el |mponance 0 NADH) e el taamay of oo ceuularmncnon it is likely
that this molecule is of therapeutic relevance in MS.

* Serum nicotinamide adenine dinucleotide levels through d\sease course in multiple SC|EI’0$IS
Braidy N., Lim CK, Grant R, Brew BJ, Guillemin GJ. Brain Res. 2013 Nov 6;1537:267-72. doi:
10. 1016/] brainres.2013.08.025. Epub 2013 Aug 21. PMID 23973746
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Human Clinical Trials (NMN)

TABLE 214 s of AN,

Moleculo  Objectives Subjocts and Intervention  Study desian Rogion and Phase  Trial number
sample size Insti

N P
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There is no panacea...

* PO, TD, IM NAD+ ongoing after treatment &/or...

« 1-Day IV NAD Booster q 2-3 months depending on case
* Amino Acids & nutrients to support NT imbalances

* IV Ozone Therapy/MAH to indirectly » NAD levels

* Integrate in other supportive therapies IV with the line in > Meyer’s,
GSH, etc.

* HBOT > TBI/CTEs
* AA/NA &/or Individual Counseling for Addicts

(e T

SUMMARY OF BENEFITS

Rebalances neurotransmitters & optimizes mitochondrial function

* Reduces cravings & withdrawl symptoms of substance detox

« Improves mental clarity and cognitive function

« Accelerates recovery of psycho-emotional issues

* Reduces oxidative stress

+ Slows & possibly reverses the aging process

« Activates PARPs which detects & repair damaged DNA

« Activates SIRTs, which helps increase metabolism, decrease inflammation, extend cell life, and
prevent neurodegeneration

« Activates cell signaling which alerts the immune response when the cell is under stress or when
there is inflammation

ey TP
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