Five Supplements for Cellular Energy

These five oral supplements, NMN, acetyl-L-carnitine (ALCAR), CoQ10, omega-3 fatty
acids, and creatine, support different aspects of cellular energy metabolism. Human

studies support selected benefits of individual ingredients. Synergies in the
combination are plausible.

Safe. These supplements are all generally recognized as safe by the FDA.

Plausibly effective. The supplements have varying evidence.

Disclaimer: These notes are not authoritative and should not be interpreted as definitive

scientific guidance. They are summaries, compilations and plausible extrapolations drawn

from the most relevant research | was able to locate, and may omit nuances, conflicting

data, or emerging evidence. The material reflects an attempt to organize and understand

complex topics, not to provide clinical recommendations or expert

interpretation.

This document was updated 13-Oct-26. The most recent version of this
document is available at https://pdfs.researcher6076.com/pdfs/five-

suppliments.pdf

Supplement Primary Evidence level Product Daily dose
target examples

NMN NAD+ pools Human trials show Nutricost NMN | 1000

increased blood- 500 mg mg/day
cell NAD+ and [10]
selected functional

benefits; short-term

tolerability is

supported. [9,8,10]

ALCAR Acetyl-group | Clinical studiesin Nutricost Acetyl | 1000
metabolism; | specific cognitive L-Carnitine 500 | mg/day
neuronal Z.nd n;ood finding mg

. isorders; findings
function [23] vary. [3,24]

CoQ10 Mitochondrial | Human trials Nutricost 200
electron support fatigue CoQ10200 mg | mg/day
transport; reduction and

L benefits in selected
antioxidant . o
i clinical conditions.
protection [4] [11,5]
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Omega-3 (EPA+ | Membrane Human studies Nordic Naturals | Two soft
DHA)- composition; | support membrane | Ultimate gels: 660
inflammation; | changes, anti- Omega Plant- mg EPA +
mitochondrial | inflammatory Based — 1,210 | 440 mg
function effects, and mg [26] DHA [26]
[6,14] selected recovery
benefits after
eccentric exercise.
[6,14,15,29]
Creatine ATP buffering | Human trials Nutricost 3 g/day
monohydrate [12] support improved Micronized [12,13]
high-intensity Creatine
exercise Monohydrate
performance and
greater gainsin
strength and muscle
mass when
combined with
resistance training.
[12]

Functional Benefits

Energy

CoQ10 canreduce fatigue. [11] Improved daily physical and mental energy is plausible.

Endurance and Fatigue Resistance

NMN supplementation can improve selected measures of aerobic capacity at ventilatory
thresholds during exercise training. [8,34] Improved stamina during sustained physical
activity is plausible.

Recovery and Training Capacity

Omega-3 supplementation can reduce muscle soreness and improve selected measures
of recovery after eccentric exercise. A small trial found benefits with 600 mg EPA plus 260
mg DHA daily for eight weeks. [15,29] Improved recovery and training capacity is plausible.

Cognition and Mental Clarity

Creatine monohydrate improved selected cognitive outcomes during sleep deprivation in
trials using single doses of 0.2-0.35 g/kg. Cognitive benefits at 3 g/day are plausible. [28,33]
Improved mental clarity, less brain fog, and quicker recall are plausible.
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Inflammation and Resilience

Omega-3 fatty acids influence inflammatory signaling and can provide anti-inflammatory
benefits in selected conditions. [6] Support for inflammatory regulation is plausible
benefit.

Mood

ALCAR can reduce depressive symptoms in adults with depression, with stronger findings
in some older populations. [24,31]

Magnitude and Timing

Benefits can develop over weeks to months. Creatine monohydrate at 3 g/day gradually
increased muscle creatine stores over 28 days. The cited omega-3 recovery and
mitochondrial studies used supplementation periods of eight and twelve weeks,
respectively. [13,14,29] Timing varies by ingredient and outcome, and performance
improvements also depend on training and baseline status.

Biological Mechanisms

Mitochondrial Energy Production

The supplements act on complementary pathways involved in cellular energy metabolism.
NMN supplementation can raise NAD+ levels in blood cells. [9] NMN likely supports
mitochondrial function and DNA repair, based on improved mitochondrial oxidative
metabolism and NAD+-dependent DNA-repair activity in mouse studies. [37,38] ALCAR
participates in acetyl-group handling and helps maintain the balance between acetyl-CoA
and free coenzyme A. [23] These roles make improved cellular energy production through
supplementation plausible. CoQ10 transfers electrons from complexes | and Il to complex
Illin the mitochondrial electron transport chain and acts as an antioxidant. [4] These roles
make improved mitochondrial efficiency through supplementation plausible. In a human
skeletal-muscle study, 2,000 mg EPA plus 1,000 mg DHA daily for 12 weeks altered
mitochondrial membrane composition and improved responsiveness to ADP, which helps
regulate ATP production. Similar effects at 660 mg EPA plus 440 mg DHA daily are
plausible. [14] Creatine supplementation increases muscle creatine and phosphocreatine
stores. Phosphocreatine helps regenerate ATP from ADP during periods of high energy
demand. [12,13] Together, these complementary mechanisms make improved cellular
energy availability plausible.
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Oxygen Utilization and Metabolic Efficiency

Improved oxygen utilization and metabolic efficiency are plausible benefits of the
combination. CoQ10’s role in mitochondrial electron transport makes improved oxygen
utilization through supplementation plausible. [4] Animal research suggests NMN is likely
to support endothelial nitric oxide signaling and blood flow, potentially improving oxygen
delivery. [19] Together, these mechanisms make improved stamina during sustained
physical activity plausible.

Neuronal Energy and Cognitive Function

Several components of the combination have roles in neuronal energy metabolism.
Creatine helps buffer neuronal ATP. Creatine monohydrate improved selected cognitive
outcomes during sleep deprivation in trials using single doses of 0.2-0.35 g/kg. Cognitive
benefits at 3 g/day are plausible. [28,33] ALCAR participates in acetyl-group metabolism
relevant to neuronal function. [3,23] These roles make improved neuronal energy
metabolism and resilience through supplementation plausible. DHA is a component of
neuronal membranes and contributes to their structure and function. [20] Improved
synaptic function through omega-3 supplementation is plausible. Together, these
mechanisms make reduced brain fog, improved recall, and sustained mental clarity
plausible benefits of the combination.

Cellular Repair and Stress Resilience

Improved cellular repair and resilience to metabolic stress are plausible benefits of the
combination. NMN likely supports mitochondrial function and DNA repair, based on
improved mitochondrial oxidative metabolism and NAD+-dependent DNA-repair activity in
mouse studies. [37,38] ALCAR’s role in acetyl-group metabolism makes improved recovery
from metabolic stress plausible. [23] CoQ10 protects mitochondrial membranes from
oxidative damage and lipid peroxidation, while omega-3 fatty acids contribute to
membrane composition and can reduce muscle soreness after eccentric exercise.
[4,14,15] Together, these mechanisms make improved cellular recovery and resilience to
physical and metabolic stress plausible.

Inflammation and Redox Signaling

The ingredients also act on pathways involved in inflammation and redox regulation.
Omega-3 fatty acids influence eicosanoid and resolvin pathways and can provide anti-
inflammatory benefits in selected conditions. [6] CoQ10 acts as an antioxidant and helps
limit lipid peroxidation. [4] NMN and ALCAR act on pathways involved in cellular
metabolism and repair, making an indirect reduction in inflammatory burden plausible.
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[19,23] Together, these actions make support for inflammatory regulation a plausible
benefit of the combination.

Synergy

The combination has six plausible synergy patterns based on complementary
mechanisms.

NAD+ and Complementary Metabolic Roles

NMN can raise NAD+ levels in blood cells, while ALCAR, CoQ10, and omega-3 fatty acids
contribute to acetyl-group metabolism, electron transport, and membrane function.
[9,23,4,14] Synergy between these complementary roles is plausible.

Energy continuum

ALCAR participates in acetyl-group metabolism, creatine buffers cytosolic ATP, and CoQ10
supports mitochondrial electron transport. [23,12,4] Synergy between these roles in
maintaining cellular energy availability is plausible.

Membrane and signaling synergy

Omega-3 fatty acids influence membrane composition and the environment of membrane
proteins. [14] Synergy with the roles of NMN, ALCAR, and CoQ10 in cellular metabolism is
plausible.

Redox stabilization synergy

CoQ10 helps limit lipid peroxidation, while omega-3 fatty acids influence inflammatory
signaling. [4,6] Synergy between these roles and the metabolic roles of NMN and ALCAR is
plausible.

Neuronal energy synergy

Creatine buffers neuronal ATP, ALCAR participates in acetyl-group metabolism, and DHA
contributes to neuronal membrane structure and function. [25,23,20] Synergy between
these roles in supporting cognition and resilience under metabolic stress is plausible.

Recovery and repair synergy

NMN supports NAD+-dependent pathways, ALCAR participates in acetyl-group
metabolism, CoQ10 acts as an antioxidant, and omega-3 fatty acids contribute to
membrane composition. [9,23,4,14] Synergy between these roles in supporting recovery
and cellular resilience is plausible.
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Compatibility

NMN, ALCAR, CoQ10, creatine, and omega-3 fatty acids act on complementary aspects of
cellular energy metabolism. Their mechanisms make compatibility within the combination
plausible.

Cautions

Discuss CoQ10 use with the prescribing clinician if taking warfarin or insulin, because
interactions may occur. [21]

Maintain normal hydration when using creatine. If you have kidney disease or risk factors
for it, discuss use and appropriate kidney-function monitoring with a clinician. [12]

Higher doses do not necessarily provide greater benefits and may increase the risk of
adverse effects.

If You Can Only Pick Three

If you can only choose three supplements, prioritize those with evidence relevant to your
goals. Creatine has strong evidence for high-intensity exercise performance, CoQ10 can
reduce fatigue, and omega-3 fatty acids can reduce muscle soreness after eccentric
exercise. [12,11,15] NMN has shown benefits in selected measures of aerobic capacity at
ventilatory thresholds during exercise training, while ALCAR has been studied in specific
cognitive and clinical conditions. [8,34,3]

Optional Additional Supplements

These three supplements are optional additions with different evidence scopes and
potential uses.

Apigenin inhibits CD38 in cell studies and has increased NAD+ levels in mice. [16] These
findings make NAD+ preservation and synergy with NMN plausible in humans.

PQQ stimulates mitochondrial biogenesis through PGC-1a-related signaling in cell studies.
[7] Improved mitochondrial function through supplementation is plausible in humans. In a
placebo-controlled human trial, PQQ at 20 mg/day for 12 weeks improved composite and
verbal memory. [32]

Beta-alanine raises muscle carnosine, which buffers acidity during intense exercise.
Supplementation can improve performance in high-intensity efforts lasting roughly one to
four minutes. Commonly studied regimens use 4-6 g daily in divided doses for at least two
to four weeks; divided doses can reduce tingling. [18]
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Choose Supplements with Verified Quality

Choose supplements with clearly stated ingredient amounts and independent testing for
identity, potency, and contaminants. Standardized manufacturing can improve
consistency, while evidence for the specific formulation and dose helps assess likely
benefits. Labels such as “clinically formulated” do not by themselves establish quality,
bioavailability, or effectiveness. [22]
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