Spermidine: A Critical Nutraceutical for the Autophagy-NAD Axis
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Autophagy and NAD are vital regulators of metabolic balance required for the alleviation of cellular
stress. Furthermore, both autophagy activity and NAD levels decline with age, and boosting either may
help promote lifespan extension while promoting health and wellness!—and the nutraceutical
spermidine can play a critical role in this process. Before jumping into this, let’s first review autophagy
and NAD.

Autophagy

Autophagy (pronounced “ah-TAH-fah-gee”) is the body’s process of breaking down old and damaged cell
parts. This allows cells to disassemble junk parts and repurpose the salvageable components into new,
usable cell parts, while discarding the unusable or unneeded parts. In addition, autophagy works as
cellular quality control. Essentially, an excess of junk components in a cell takes up space and can slow or
prevent a cell from functioning correctly. Autophagy helps eliminate cellular clutter, optimizing cellular
performance. Furthermore, autophagy also plays an important role when it comes to well aging. As a
person ages, autophagy decreases, which can lead to a build-up of cellular junk parts and, in turn, cells
that aren’t functioning at their best.?

NAD

NAD (nicotinamide adenine dinucleotide) is an important coenzyme in the body involved in energy
metabolism, and multiple biochemical processes in the body. As with autophagy, NAD production
decreases with age, which has been associated with hallmarks of aging and may underlie a wide range of
age-related symptoms, while increasing NAD may slow aspects of aging.?

The autophagy-NAD axis

Over the past decade, research has revealed that NAD-consuming enzymes can directly regulate
autophagy in cells, and autophagy deficiency induces fatal depletion of NAD which can be attenuated by
NAD precursor supplementation. This suggests a role for autophagy in NAD maintenance. Therefore,
NAD and autophagy form a bidirectional feedback relationship which may be linked to longevity and age-
related health maintenance and could represent a target for therapeutic intervention.* Support for the
autophagy-NAD can be achieved through the use of nutraceuticals that promote autophagy, and with
nutraceuticals that are precursors to NAD.

NAD precursor nutraceuticals

The two most widely promoted nutraceuticals that function as NAD precursors, increasing NAD
production, are NMN (nicotinamide mononucleotide) and NR (nicotinamide riboside). The problem is
that the FDA has indicated that NMN is not a dietary ingredient, and researchers have questioned the
safety of NR. However, another NAD precursor is niacinamide, a readily available form of vitamin B3.
Research has demonstrated that 200 mg of niacinamide has been shown to increase whole blood
concentration of NAD by 30-fold after 30 minutes°—making it a viable and vastly less expensive NAD
precursor.

Spermidine: an autophagy promoter



Spermidine is a polyamine, a group of organic compounds having two or more amino groups. Spermidine
is one of the main polyamines that play important roles in cellular growth/health in mammalian cells
(including humans) and plants. Spermidine can be found in a variety of different foods®. Nutraland USA
offers Miricell®, a natural, non-GMO, allergen-free, vegan friendly, rice-derived source of spermidine
with other naturally occurring polyamines.

Research’ clearly demonstrates that spermidine induces autophagy by inhibiting a compound
(acetyltransferase EP300) that would otherwise repress autophagy. But what does this mean from a
practical standpoint?

Spermidine and cognitive function

To begin with, consider that memory function becomes less efficient with increasing age. In part, this is
due to changes in the connections between nerve cells (neurons)—known as synaptic plasticity.
Spermidine operates directly at synapses, allowing for an autophagy-dependent regulation of
presynaptic specializations.® The practical effects of this were shown in a multicentric double-blind
preliminary study® focusing on the effect of oral spermidine supplementation (1.9 mg or 3.3 mg, six days
per week) on older adults’ cognitive performance. Memory tests were carried out on 85 subjects aged
between 60 and 96 years in 6 nursing homes. The results demonstrated a clear correlation between the
intake of spermidine and the improvement in cognitive performance in the group treated with the
higher spermidine dosage.

Spermidine and immune function

Failure to make adaptive immune responses, such as antibodies via B cell production, is a hallmark of
aging. Reduced B cell function leads to poor vaccination efficacy and a high prevalence of infections in
the elderly. Research® ! has shown that reduced autophagy is a central molecular mechanism
underlying immune senescence. Autophagy levels are specifically reduced in mature lymphocytes
(immune cells), leading to compromised memory B cell responses in old individuals. As previously
discussed, spermidine induces autophagy, and also rejuvenates memory B cell responses. Basically,
supplementation helps restore a biochemical pathway and improve the responses of old human B cells.
Likewise, research!? has shown that spermidine increased autophagy and T-cell activation in a dose-
dependent manner.

Spermidine and hair

Research®® on human scalp hair follicle has demonstrated that spermidine is a potent stimulator of
human hair growth. More meaningfully, a randomized, double blind, placebo controlled, clinical study*
with 60 men and women (aged 18-60 years) with telogen effluvium (stress-related hair loss)
demonstrated that spermidine alone (0.5 mg) or spermidine in association with other nutrients helped
to reduce significantly the clinical symptoms and the instrumental values related to the presence of
telogen effluvium. This included a reduction in hair loss, an increase in hair stem diameter, and an
increase in the anagen phase (hair growth phase when the hair follicle forms a new hair shaft). Another
randomized, double-blind, placebo-controlled trial*® in 100 healthy men and women found that the
same combination of spermidine and other nutrients increased the number of anagen hair follicles after
three months of treatment, accompanied by increased cellular proliferation—all significantly better
when compared to the placebo group. The hair pull test showed no loss of hair after six months in all
patients receiving the spermidine supplement, while 68% of the subjects in the placebo group had hair
loss with the pull test.

Other spermidine research



In addition to the aforementioned studies, animal research suggests that spermidine elicits
cardioprotective effects!®, may offer benefits for eye health?’, and may support circadian rhythms®—
among other potential benefits. Perhaps most significant to the topic of this article, animal research®®
has shown that spermidine can extend lifespan, and recent population studies® evidence suggests that
increased uptake of spermidine with food may offer similar benefits in humans.

Conclusion

The Autophagy-NAD axis is a vital regulator of metabolic balance. Also, NAD and autophagy form a
bidirectional feedback relationship which may be linked to longevity and age-related health
maintenance. Since both autophagy activity and NAD levels decline with age, boosting either may help
promote lifespan extension while promoting health and wellness.?! Miricell®, rice-derived source of
spermidine, is an effective autophagy promoter, with demonstrated benefits for cognitive and immune
function, as well as hair health. Other research suggests that spermidine may also have cardioprotective,
eye health, circadian rhythm and life extension benefits.

Nutraland USA offers clean, plant-based and sustainable branded ingredients supported by science. Our
nutraceuticals are good for you, and good for the planet. For more information about how you can use
Miricell®, rice-derived source of spermidine, in your dietary supplements, contact
gene.bruno@nutralandusa.com; 949-988-7615.
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