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Nicotinamide adenine dinucleotide (NAD+) was first discovered by
biochemists in 1906 as a crucial component for fermentation'. Over the
next century, it has been recognized as an essential coenzyme in cellular
biology, playing a central role in processes such as energy metabolism,
DNA repair, and cell signalling"?. Growing evidence links age-related
declines in NAD+ to impaired mitochondrial function, reduced cellular
repair, and increased susceptibility to chronic disease?. As a result,
interest in NAD+ has expanded rapidly among clinicians and
health-conscious consumers seeking strategies to support healthy
aging, longevity, and overall wellness. At Fridays, our mission is to provide
scientific evidence-based longevity solutions, ensuring cutting-edge
science is at the center of our products.
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e Biology of NAD+ and Precursors
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The body does not rely solely on direct NAD+ intake, instead, it can also
be synthesized from the metabolic conversion of several dietary sources
known as NAD+ precursors'?#5. These precursors include the amino acid
tryptophan as well as several forms of vitamin B3, including nicotinic
acid (NA), nicotinamide (NAM), and nicotinamide riboside (NR)'?45. Each
precursor enters a metabolic pathway for conversion into NAD+ (Table
1). For example, in the salvage pathway, NR is converted to NMN by the
enzyme nicotinamide riboside kinase. After this, NMN is converted to
NAD+ by NMN adenyltransferase (NMNAT)?%. Also in the salvage pathway,
NMN can be formed from NAM by the rate-limiting enzyme nicotinamide
phosphoribosyltransferase and converted into NAD+ by NMNAT®. The
existence of these multiple pathways and precursors allows the body

to maintain healthy NAD+ levels even if dietary intake or physiological
needs change. Foods rich in vitamin B3, as well as NAD+ or precursor
supplementation, enable sustained healthy NAD+ levels to support
optimal cellular function and health.

Table 1: Dietary precursors essential for NAD+ synthesis.

Dietary Source Class Conversion pathway

Tryptophan Amino acid De novo/ Kynurenine pathway
Nicotinic acid (NA) Vitamin B, derivative Preiss-Handler pathway
Nicotinamide (NAM) Vitamin B, derivative | Salvage pathway
Nicotinamide riboside (NR) Vitamin B, derivative Salvage pathway

Nicotinamide mononucleotide (NMN) | Vitamin B, derivative Salvage pathway intermediate

Much of the existing clinical research has focused on NAD+ precursors,
including NR and NMN, which have been proven in clinical studies to
increase NAD+ levels through metabolic conversion via these various
pathways (Table 1)°-8. Numerous clinical trials have also investigated the
effects of NAD+ precursors on different aspects of human health. This
body of clinical evidence is highly relevant to NAD+ supplementation
as it demonstrates the wide range of physiological benefits associated
with elevated NAD+8°. However, the efficiency of precursor conversion
depends on factors such as age, tissue distribution, and enzyme
availability, meaning that precursor supplementation may not always
result in efficient increases in cellular NAD+".
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Fridays’ NAD+ formulations, delivered by injectable, intranasal, and
sublingual, bypass the metabolic steps precursors require by providing
NAD+ directly. This approach builds upon the strong foundation of
precursor research while potentially offering a more reliable method for
increasing NAD+ levels rapidly and effectively.

2.1. Key Biological Roles of NAD+

Cellular energy metabolism (ATP production): NAD+ plays a central

role in mitochondrial energy metabolism. It acts as an electron carrier in
glycolysis, the tricarboxylic acid (TCA) cycle, and fatty acid oxidation. In
these processes, NAD+ is reduced to NADH, which then donates electrons
to the mitochondrial electron transport chain, supporting efficient ATP
production'21>

DNA repair and sirtuin activation: NAD+ is essential for DNA repair, as
poly(ADP-ribose) polymerases (PARPs) consume NAD+ in response to
DNA damage, a process that is closely linked to cellular longevity. NAD+
also acts as a cofactor for sirtuins, also known as “longevity genes,” which
regulate stress resistance, gene expression, and healthy aging?®.

Neurotransmitter regulation and brain function: NAD+ contributes
to neurotransmitter synthesis and overall brain function. It is highly
expressed in neural tissues where it supports cognition, plasticity, and
resilience®™",

NAD+ is most abundant in tissues with high metabolic requirements,
such as the heart, skeletal muscle, and the brain“’2. However, NAD+ levels
decline naturally with age, leading to impaired mitochondrial function,
energy production, DNA repair, skeletal muscle quality, and increased
susceptibility to metabolic and neurodegenerative diseases3™?,
Maintaining optimal NAD+ may therefore have benefits in terms of overall
health and longevity.
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e Clinical Data Supporting NAD+ or Precursor Supplementation

Supplementation of NAD+ and its precursors has been studied since
the early 2000s, with over 100 clinical trials conducted to date. Clinical
research is still ongoing, however, current evidence demonstrates that
NAD+ and precursor supplementation can provide anti-aging effects,
improve energy and fatigue, support mood and cognitive function,
enhance physical performance and muscle function, and offer anti-
inflammatory benefits.

3.1. Anti-Aging Effects

In a clinical study involving 80 midlife or older adults, participants
received either 300 mg/day, 600 mg/day, or 900 mg/day of NMN or
placebo over 60 days™. Blood NAD+ concentrations were increased
in the NMN groups dose-dependently, whereas the placebo groups
remained unchanged'™. Additionally, those who received NMN walked
significantly further during a 6-minute walking test, and biological age
was unchanged in the NMN groups, whereas in the placebo group,
biological age increased'®. Indicating that NMN supplementation may
have benefits for increasing cellular NAD+ levels, improving physical
function, and helping to maintain biological youth in midlife and
older adults.

Additionally, a clinical trial was carried out in 33 participants where each
participant received either Nuchido TIME+® (NT), a supplement that
contained ingredients that targeted multiple points in the NAD+ salvage
pathway, or placebo for 28 days, followed by a wash-out period, then
participants switched interventions for a further 28 days®. They found
that the NT supplement increased NAD+ levels in whole blood, lowered
concentrations of pro-inflammatory cytokines, and reduced glycated
serum protein, shifting the glycosylation profile of immunoglobulin G
(IgG) towards a younger biological age, which promotes a healthier

age trajectory®. Overall, these results suggest that NT may enhance
cellular NAD+ production, reduce markers of inflammation, and promote
biological youth.
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Figure 1. After 28 days of supplementation with a formulation targeting multiple points in the NAD+ salvage
pathway (NT), participants had improvements in biomarkers of aging. Image adapted from Henderson et al,
2024°. BL = Baseline. Image used under Creative Commons License.

3.2. Supported Cellular Energy

A clinical trial was conducted over 6 weeks, comparing 1,200 mg/

day coenzyme Q or 1,000 mg/day NR supplementation to placebo

in 25 individuals with moderate to severe chronic kidney disease".
Supplementation with NR improved oxidative stress, inflammation, and
cell bioenergetics”. These findings indicate NR supplementation may have
potential benefits for mitochondrial function, energy production, and
inflammation.

Furthermore, a clinical study involving 20 pairs of identical twins

with significantly different body masses was conducted, where they
received NR supplementation, gradually increasing from 250-1,000
mg/day over 5 months™. They found that NR improved systemic NAD+
metabolism, muscle mitochondrial number, myoblast differentiation,
and gut microbiota composition in both cotwins'®. They also found that
NR was able to modulate epigenetic gene expression in muscle and
adipose tissue in both cotwins®. The results from this study suggest
that NR supplementation may support energy production, muscle and
mitochondrial health, and improve gut microbiota composition.

Additionally, a clinical study involving 30 newly diagnosed Parkinson'’s
disease patients who received either 1,000 mg/day NR or placebo was
conducted over 30 days'™. They found that NR significantly increased
cerebral NAD+ levels, reduced inflammatory cytokines, and upregulated
pathways related to mitochondrial, lysosomal, and proteasomal function,
which are essential for efficient energy metabolism™. Together, these
findings indicate that NR supplementation may increase NAD+ levels in
the brain, improve energy metabolism, and reduce inflammation.
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3.3. Improved Mood, Fatigue, and Cognitive Function

A study was conducted involving 145 colorectal cancer survivors to
investigate cross-sectional associations between dietary intake of NAD+
precursors and patient-reported outcomes. They found that high daily
intake of NAM, a main NAD+ precursor, was significantly associated with
lower levels of fatigue, depression, and anxiety, and improved emotional
functioning in colorectal cancer survivors?.

NAD+ has also been investigated in clinical studies involving patients with
Parkinson’s disease. In one case report, an 80-year-old man with a history
of Parkinson’s Disease received intravenous NAD+ therapy at 500-1,500
mg/day over 8 days, which was associated with improvements in physical
tremors and a reduction in visual hallucinations?. Maintenance therapy
with an intranasal NAD+ spray at 300 mg/mL, administered as two sprays
per nostril daily, was used to sustain symptom improvement?.

Furthermore, a descriptive investigation involving 3 Parkinson'’s disease
patients used an initial course of intravenous NAD+ followed by intranasal
administration of 200 mg/mL NAD+, 0.5 mL per nostril?%. Participants
reported improvements in quality of life, cognitive function, tremor
severity, and pain?2 Together, these studies indicate that NAD+ may be
effective in improving some of the symptoms associated with the DNA
damage caused by Parkinson'’s disease.
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Figure 2. High daily intake of NAM was associated with significantly improved emotional function and reduced
fatigue, depression, and anxiety in colorectal cancer survivors. Image adapted from Wu et al, 2021%°. Image
used under Creative Commons License.
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3.4. Enhanced Physical Performance and Overall Wellness

Two clinical trials were conducted involving older adults who received
either 250 mg/day NMN or a placebo over 12 weeks, and both studies
found that NMN supplementation increased NAD+ levels®©. The first
study also found that NMN supplementation led to significantly increased
NAD+ levels and improvements in motor function, including increased gait
speed and grip strength, and therefore may be effective in preventing
age-related decline in muscle functions®. The second study also found
that NMN supplementation maintained walking speed and improved sleep
quality®.

Additionally, a clinical study carried out over 6 weeks in 48 young and
middle-aged recreational runners found that 600 mg/day and 1,200 mg/
day NMN led to increased oxygen uptake (VO2), percentages of maximum
oxygen uptake (VO2 max), power at first ventilatory threshold, and power
at second ventilatory threshold when compared with the control group?.
They concluded that medium and high doses of NMN likely increase
aerobic capacity during training due to enhanced oxygen utilization in
skeletal muscle?. This study suggests that supplementation with NMN
may improve physical performance, potentially due to enhanced ability of
the muscles to use oxygen and produce energy more efficiently.

Another clinical study with 12 young and 12 older men was carried out,
where participants either received a total dose of 500 mg NR or placebo,
and blood and urine samples were collected pre- and 2 hours
post-supplementation?t. They found that in older adults who received
NR, oxidative stress decreased, which may protect against mitochondrial
damage, and physical performance improved?.

Moreover, in a clinical study involving 20 patients with amyotrophic
lateral sclerosis (ALS), daily supplementation with 1,200 mg/day EH301
(a combination therapy containing NR and the antioxidant pterostilbene)
for 16 weeks resulted in improvements in body composition, physical
function, and muscle function compared with placebo??.

Furthermore, a 12-week clinical study in 108 older adults found that

250 mg/day NMN taken in the afternoon prevented loss of physical
performance and improved fatigue, indicating NMN may be beneficial for
overall wellness?.
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Figure 3. An increase in 6-minute walking distance was observed in participants who received NMN
supplementation. Image adapted from Yi et al, 2022'. Image used under Creative Commons License.

3.5. Anti-Inflammatory Effects

A clinical study conducted over 21 days in 12 older men found that 1,000
mg/day NR increased NAD+ levels and decreased levels of circulating
inflammatory cytokines?.

Additionally, in a clinical study, 5 patients with advanced or end-stage
heart failure received escalating doses of NR from 250 mg to 1,000
mg over 9 days®. After taking blood samples from these patients, they
found that NR enhanced peripheral blood mononuclear cell respiration
and reduced pro-inflammatory gene expression in 4 of the patients®.
Together, these studies indicate that NR supplementation may have
anti-inflammatory effects.
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0 Safety and Dosing

NAD+ and its precursors are generally well-tolerated in human clinical
trials®. Most human trials report no serious adverse effects or toxicity
with 250-1200 mg/day of oral NR over several weeks®°-32 Mild side
effects may include headache, muscle pain, flushing, nausea, diarrhea, and
fatigue®'33,

For intravenous delivery, studies indicate that 500-1,500 mg/day of
NAD+ is well-tolerated with no significant adverse events reported?#4.
Subcutaneous injection of NMN is well-tolerated in mouse models at 100
mg/kg body weight once daily, over several weeks*5~¥. Local injection
site reactions such as redness or bruising may occur, if reactions persist,
changing the needle site or discontinuation may be appropriate.

For intranasal delivery, studies report that the administration of intranasal
NAD+ following initial intravenous NAD+ is safe between 200-300 mg/
mL2"22, Treatment with NAD+ nasal sprays has been used chronically with
no serious adverse events reported in the small patient cohorts?22,
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e Delivery Routes

NAD+ and its precursors, such as NR and NMN, are available in multiple
formulations, including intravenous infusion, subcutaneous injection,
oral supplementation, and intranasal sprays. Each delivery route offers
different levels of bioavailability, practicality, and compliance.

Oral NAD+ administration has limited effectiveness in raising plasma

or tissue NAD+%. When ingested, NAD+ undergoes degradation in the
gastrointestinal tract, reducing its bioavailability. In addition, its large
polarity and charge prevent passive transport across the plasma
membrane, making direct cellular absorption difficult®®. NAD precursors
are more commonly administered orally, however, they require
enzymatic conversion into NAD+. This process depends on factors
such as age, tissue distribution, and enzyme availability, meaning that
precursor supplementation may not always result in efficient increases
in cellular NAD+".

Subcutaneous injection of NAD+ bypasses these metabolic and
transport barriers, delivering NAD+ directly into systemic circulation383,
However, this method requires a medical setting and professional
supervision. Subcutaneous injections offer a less invasive alternative. By
delivering NAD+ into adipose tissue, it bypasses first-pass metabolism
in the gut and liver, allowing for slower, gradual absorption of NAD+ into
the bloodstream.

Intranasal formulations offer non-invasive alternatives that also bypass
first-pass metabolism in the gut and liver. This route of delivery offers
potential improvements in bioavailability compared to oral routes, as
NAD+ is absorbed directly into the systemic circulation through highly
vascularized nasal mucosa, while being more practical than intravenous
therapy for long-term use??.
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Fridays offers longevity therapies, including physician-guided NAD+
therapies in multiple formulations, designed to maximize bioavailability
and convenience. As direct oral NAD+ is not efficiently absorbed, Friday
offers NAD+ in innovative delivery systems.

NAD+ Subcutaneous Injection: Direct delivery of NAD+ into adipose
tissue, where it is gradually absorbed into systemic circulation, avoiding
first-pass metabolism, providing steady exposure and reducing the need
for clinical supervision.

NAD+ Nasal Spray: A needle-free option that bypasses first-pass
metabolism, allowing NAD+ to be absorbed directly into the bloodstream,
offering a practical option for ongoing supplementation.

StatRx Sublingual Liposomal Delivery: A cutting-edge delivery system
now enables NAD+ to be taken sublingually, encapsulating NAD+ for
potentially enhanced absorption and therapeutic effects. The StatRX
delivery system, available exclusively at Friday's, enables easy and
reliable delivery of NAD+ through the sublingual pathway, without the
need for needles.

Fridays focuses on safety, education, and accessibility, helping individuals
explore physician-guided wellness options that may support energy,
recovery, and healthy aging. With transparent pricing and personalized
care, Fridays make advanced therapies approachable and convenient for
everyday life.
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NAD+ represents a scientifically grounded and supported approach to
enhancing cellular energy, promoting healthy aging, and overall wellness.
By replenishing NAD+ levels that decline with age, supplementation
supports mitochondrial function, DNA repair, and signaling pathways that
underpin energy production and healthy aging. Clinical research on NAD+
precursors demonstrates consistent safety and ability to increase NAD+
availability, with reported benefits across fatigue, mood, inflammation,
and physical performance. While clinical evidence on intravenous and
intranasal administration of NAD+ is emerging, potential benefits include
improved cognitive and neurological function. Reported side effects are
typically rare or mild, underscoring NAD+'s favourable safety profile.

As direct oral NAD+ has limited bioavailability, advanced delivery
technologies are enabling supplementation to be more effective,
accessible, and convenient. Fridays' innovative approaches, including
subcutaneous injection, intranasal spray, and StatRX sublingual system,
bypass digestive barriers with the intent of enabling reliable absorption.
These solutions lower barriers to therapy while maintaining effectiveness,
making NAD+ supplementation practical for everyday use.

Taken together, the evidence supports NAD+ as a safe, effective, and
patient-friendly therapy for promoting energy, recovery, and healthy
aging. With the added advantage of StatRX delivery and physician-guided
care, Fridays provides a trustworthy and innovative solution for individuals
focused on longevity, vitality, and quality of life.

14 Whitepaper



NAD+

Liposomal Liquid

joinfridays.com Whitepaper



fri

joinfridays.com

10.

1.

12.

Xie N, Zhang L, Gao W, et al. NAD+ metabolism: pathophysiologic mechanisms
and therapeutic potential. Signal Transduct Target Ther. 2020;5(1):227.
doi:10.1038/s41392-020-00311-7

Canto C, Auwerx J. NAD+ as a Signaling Molecule Modulating Metabolism.
Cold Spring Harb Symp Quant Biol. 2011,76(0):291-298. doi:10.1101/
sqb.2012.76.010439

Xu 'Y, Xiao W. NAD+: An old but promising therapeutic agent for skeletal
muscle ageing. Ageing Res Rev. 2023;92:102106. doi:10.1016/j.arr.2023.102106

Yoshino J, Baur JA, Imai S ichiro. NAD+ Intermediates: The Biology and
Therapeutic Potential of NMN and NR. Cell Metab. 2018;27(3):513-528.
doi:10.1016/j.cmet.2017.11.002

Griffiths HBS, Williams C, King SJ, Allison SJ. Nicotinamide adenine
dinucleotide (NAD+): essential redox metabolite, co-substrate and an
anti-cancer and anti-ageing therapeutic target. Biochem Soc Trans.
2020;48(3):733-744. doi:10.1042/BST20190033

Airhart SE, Shireman LM, Risler LJ, et al. An open-label, non-randomized study
of the pharmacokinetics of the nutritional supplement nicotinamide riboside
(NR) and its effects on blood NAD+ levels in healthy volunteers. Sinclair DA,
ed. PLOS ONE. 2017;12(12):e0186459. doi:10.1371/journal.pone.0186459

Kuerec AH, Wang W, Yi L, et al. Towards personalized nicotinamide
mononucleotide (NMN) supplementation: Nicotinamide adenine dinucleotide
(NAD) concentration. Mech Ageing Dev. 2024;218:111917. doi:10.1016/].
mad.2024.11917

Morifuji M, Higashi S, Ebihara S, Nagata M. Ingestion of O-nicotinamide
mononucleotide increased blood NAD levels, maintained walking speed,
and improved sleep quality in older adults in a double-blind randomized,
placebo-controlled study. GeroScience. 2024;46(5):4671-4688. doi:10.1007/
s11357-024-01204-1

Henderson JD, Quigley SNZ, Chachra SS, Conlon N, Ford D. The use of a
systems approach to increase NAD+ in human participants. Npj Aging.
2024;10(1):7. doi:10.1038/s41514-023-00134-0

Igarashi M, Nakagawa-Nagahama Y, Miura M, et al. Chronic nicotinamide
mononucleotide supplementation elevates blood nicotinamide adenine
dinucleotide levels and alters muscle function in healthy older men. Npj Aging.
2022;8(1):5. doi:10.1038/s41514-022-00084-z

Kuerec AH, Wang W, Yi L, et al. Towards personalized nicotinamide
mononucleotide (NMN) supplementation: Nicotinamide adenine dinucleotide
(NAD) concentration. Mech Ageing Dev. 2024;218:111917. doi:10.1016/j.
mad.2024.111917

Verdin E. NAD+ in aging, metabolism, and neurodegeneration. Science.
2015;350(6265):1208-1213. doi:10.1126/science.aac4854

16 Whitepaper



fri

joinfridays.com

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Fang EF, Lautrup S, Hou Y, et al. NAD + in Aging: Molecular Mechanisms and
Translational Implications. Trends Mol Med. 2017;23(10):899-916. doi:10.1016/].
molmed.2017.08.001

Lautrup S, Sinclair DA, Mattson MP, Fang EF. NAD+ in Brain Aging and
Neurodegenerative Disorders. Cell Metab. 2019;30(4):630-655. doi:10.1016/].
cmet.2019.09.001

Zhu XH, Lu M, Lee BY, Ugurbil K, Chen W. In vivo NAD assay reveals the
intracellular NAD contents and redox state in healthy human brain and their
age dependences. Proc Natl Acad Sci. 2015;112(9):2876-2881. doi:10.1073/
pnas.1417921112

Yi L, Maier AB, Tao R, et al. The efficacy and safety of O-nicotinamide
mononucleotide (NMN) supplementation in healthy middle-aged adults: a
randomized, multicenter, double-blind, placebo-controlled, parallel-group,
dose-dependent clinical trial. GeroScience. 2023;45(1):29-43. doi:10.1007/
s11357-022-00705-1

Ahmadi A, Valencia AP, Begue G, et al. Randomized Crossover Clinical Trial
of Nicotinamide Riboside and Coenzyme Q10 on Metabolic Health and
Mitochondrial Bioenergetics in CKD. Nephrology. Preprint posted online
August 23, 2024. doi:10.1101/2024.08.23.24 312501

Lapatto HAK, Kuusela M, Heikkinen A, et al. Nicotinamide riboside improves
muscle mitochondrial biogenesis, satellite cell differentiation, and gut
microbiota in a twin study. Sci Adv. 2023;9(2).eadd5163. doi:10.1126/sciad\v.
add5163

Brakedal B, Délle C, Riemer F, et al. The NADPARK study: A randomized phase
| trial of nicotinamide riboside supplementation in Parkinson’s disease. Cell
Metab. 2022;34(3):396-407.e6. doi:10.1016/j.cmet.2022.02.001

Wu W, Bours MJL, Koole A, et al. Cross-Sectional Associations between
Dietary Daily Nicotinamide Intake and Patient-Reported Outcomes in
Colorectal Cancer Survivors, 2 to 10 Years Post-Diagnosis. Nutrients.
2021;13(11):3707. doi:10.3390/nu13113707

Gadol E, Mestayer R, Grant R, Grigoryev Y, Gibson S, Happel M. A Case of
Parkinson'’s Disease Symptom Reduction with Intravenous NAD+. Case Rep Lit
Rev. 2019;3(1):100021.

NAD Research, Inc,, Z K. Descriptive Investigation of Intranasal (IN)
Administration of Nicotinamide Adenine Dinucleotide for Management of
Tremors and Symptoms Associated with Parkinson’s Disease. Gerontol Geriatr
Med. 2025;11(1):1-5. doi:10.24966/GGM-8662/100247

Liao B, Zhao Y, Wang D, Zhang X, Hao X, Hu M. Nicotinamide mononucleotide
supplementation enhances aerobic capacity in amateur runners: a
randomized, double-blind study. J Int Soc Sports Nutr. 2021;18(1):54.
doi:10.1186/s12970-021-00442-4

17 Whitepaper



fri

joinfridays.com

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Dolopikou CF, Kourtzidis IA, Margaritelis NV, et al. Acute nicotinamide riboside
supplementation improves redox homeostasis and exercise performance in
old individuals: a double-blind cross-over study. Eur J Nutr. 2020;59(2):505-
515. doi:10.1007/s00394-019-01919-4

De La Rubia JE, Drehmer E, Platero JL, et al. Efficacy and tolerability of EH301
for amyotrophic lateral sclerosis: a randomized, double-blind, placebo-
controlled human pilot study. Amyotroph Lateral Scler Front Degener.
2019;20(1-2):115-122. doi:10.1080/21678421.2018.1536152

Freeberg KA, Udovich CC, Martens CR, Seals DR, Craighead DH. Dietary
Supplementation With NAD+-Boosting Compounds in Humans: Current
Knowledge and Future Directions. Lipsitz LA, ed. J Gerontol Ser A.
2023;78(12):2435-2448. doi:10.1093/gerona/glad106

Kim M, Seol J, Sato T, Fukamizu Y, Sakurai T, Okura T. Effect of 12-Week Intake
of Nicotinamide Mononucleotide on Sleep Quality, Fatigue, and Physical
Performance in Older Japanese Adults: A Randomized, Double-Blind Placebo-
Controlled Study. Nutrients. 2022;14(4):755. doi:10.3390/nu14040755

Elhassan YS, Kluckova K, Fletcher RS, et al. Nicotinamide Riboside Augments
the Aged Human Skeletal Muscle NAD+ Metabolome and Induces
Transcriptomic and Anti-inflammatory Signatures. Cell Rep. 2019;28(7):1717-
1728.€6. doi:10.1016/j.celrep.2019.07.043

Zhou B, Wang DDH, Qiu Y, et al. Boosting NAD level suppresses inflammatory
activation of PBMCs in heart failure. J Clin Invest. 2020;130(11):6054-6063.
doi:10.1172/JCN38538

Martens CR, Denman BA, Mazzo MR, et al. Chronic nicotinamide riboside
supplementation is well-tolerated and elevates NAD+ in healthy middle-aged
and older adults. Nat Commun. 2018;9(1):1286. doi:10.1038/s41467-018-03421-7

Dellinger RW, Santos SR, Morris M, et al. Repeat dose NRPT (nicotinamide
riboside and pterostilbene) increases NAD+ levels in humans safely and
sustainably: a randomized, double-blind, placebo-controlled study. Npj Aging
Mech Dis. 2017;3(1):17. doi:10.1038/s41514-017-0016-9

Conze D, Brenner C, Kruger CL. Safety and Metabolism of Long-term
Administration of NIAGEN (Nicotinamide Riboside Chloride) in a Randomized,
Double-Blind, Placebo-controlled Clinical Trial of Healthy Overweight Adults.
Sci Rep. 2019;9(1):9772. doi:10.1038/s41598-019-46120-z

Gindri IDM, Ferrari G, Pinto LPS, et al. Evaluation of safety and effectiveness
of NAD in different clinical conditions: a systematic review. Am J Physiol-
Endocrinol Metab. 2024;326(4):E417-E427. doi:10.1152/ajpendo.00242.2023

Grant R, Berg J, Mestayer R, et al. A Pilot Study Investigating Changes

in the Human Plasma and Urine NAD+ Metabolome During a 6 Hour
Intravenous Infusion of NAD+. Front Aging Neurosci. 2019;11:257. doi:10.3389/
fnagi.2019.00257

18 Whitepaper



fri

joinfridays.com

35.

36.

37.

38.

39.

Long AN, Owens K, Schlappal AE, Kristian T, Fishman PS, Schuh RA. Effect of
nicotinamide mononucleotide on brain mitochondrial respiratory deficits
in an Alzheimer’s disease-relevant murine model. BMC Neurol. 2015;15(1):19.
doi:10.1186/s12883-015-0272-%

Yao Z, Yang W, Gao Z, Jia P. Nicotinamide mononucleotide inhibits JNK
activation to reverse Alzheimer disease. Neurosci Lett. 2017;647:133-140.
doi:10.1016/j.neulet.2017.03.027

Song Q, Zhou X, Xu K, Liu S, Zhu X, Yang J. The Safety and Antiaging Effects of
Nicotinamide Mononucleotide in Human Clinical Trials: an Update. Adv Nutr.
2023;14(6):1416-1435. doi:10.1016/j.advnut.2023.08.008

She J, Sheng R, Qin ZH. Pharmacology and Potential Implications of
Nicotinamide Adenine Dinucleotide Precursors. Aging Dis. 2021,12(8):1879.
doi:10.14336/AD.2021.0523

Braidy N, Berg J, Clement J, et al. Role of Nicotinamide Adenine Dinucleotide
and Related Precursors as Therapeutic Targets for Age-Related Degenerative
Diseases: Rationale, Biochemistry, Pharmacokinetics, and Outcomes. Antioxid
Redox Signal. 2019;30(2):251-294. doi:10.1089/ars.2017.7269

19 Whitepaper



