Why Your Cells Need NAD

NAD is indispensable for life and is found in every
cell in your body. It’s critical not only for cellular
energy production but is also key to countless
metabolic pathways and helps to protect and
maintain your DNA.

Essential For Cellular Energy

Nicotinamide adenine dinucleotide, or NAD, was first discovered in the early 1900s by two scientists who
were working to identify substances that are essential for cells to function (1). Researchers Arthur Harden
and William John Young showed that metabolic reactions could not take place without the help of
certain factors, including NAD. Hans von Euler-Chelpin was the first to purify and isolate the NAD
molecule and went on to share the 1929 Nobel Prize in Chemistry with Harden (2).

Years later in 1936 Otto Warburg, another Nobel Prize-winning scientist, was able to build on previous
research by identifying how NAD contributes to cellular energy generation. His work revealed that NAD
acts as an energy transferring agent in cellular metabolism (3).

NAD exists in two forms: NAD+ and NADH. The two forms of NAD accept and transfer electrons at critical
steps in cellular energy metabolism. The conversion of NAD+ to NADH and back again is part of a
continuous cycle of energy generation in living cells. Without NAD, cells could not generate the energy
they need for everything they do.

A Master Regulator

Now, almost a century after its initial discovery, advances in molecular biology are revealing an even
greater role for NAD in our cells beyond energy metabolism. NAD is a key molecule in regulating cellular
processes and is involved in pathways linked to gene expression, DNA repair, longevity, and wellbeing.

Cells rely on a class of signaling proteins called sirtuins to help maintain internal balance and cellular
health. Sirtuins regulate key activities within cells, including gene expression, DNA repair, and cellular
aging (4). Sirtuins are so fundamental to maintaining the healthy function of a cell’s DNA they are
sometimes called the guardians of the genome (5).

In the 1990s, scientists discovered that sirtuins can only function in the presence of NAD (6). This
discovery revealed a new role for NAD as a master regulator of gene expression, among other functions
(7). Because sirtuins are dependent on NAD, their activity is directly linked to the energy status of a cell.
However, NAD levels decline with age (8, 9). Lower levels of NAD limit the activity of sirtuins, in turn
limiting the ability of the cell to function.

Support Cellular Health

NAD is key in many elements of cellular health, from energy generation to helping regulate cell
functions. Our cells can create NAD when all the necessary nutrients are available, including vitamin B3
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and the essential amino acid, tryptophan. However, the amount of NAD in our cells decreases over time,
and lower levels of NAD can negatively impact our health and wellbeing.

Research has linked many healthy lifestyle choices to maintaining youthful levels of NAD in cells (10). For
example, regular exercise, good sleep habits, and nutritious foods help to promote healthy NAD levels.
Intermittent fasting is another strategy that can help maintain NAD levels in cells (11). Supplementing
with NAD and other nutrients may also support NAD levels and cellular health.

Since it was first discovered over 100 years ago, the vital role NAD plays in the health of cells has become
increasingly clear. It is essential for cellular energy production and for helping to regulate many key
processes in cells, from gene expression to DNA repair. NAD levels decline with age throughout the
body, but good nutrition and healthy lifestyle choices can help to support more youthful NAD levels and
overall cellular health.
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