CREATINE
Not just for bodybuilders!

Energy ¢ Brain ¢ Strength e Healthy Aging



Creatine: The
Reputation vs. the
Reality

For decades, creatine has been
associated primarily with:

* Bodybuilders

* Athletes

* Bigger muscles

* Sports performance

But creatine is fundamentally an energy-
support compound—and every cell
needs energy.

And that is where the story gets much
more interesting!
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What IS Creatine?

Creatine is a naturally occurring compound made from the amino
acids:

* Arginine
* Glycine
* Methionine

It is produced primarily in the liver and kidneys and is also obtained
from food—especially meat and fish.

About 95% is stored in skeletal muscle, with smaller but
Important amounts in the brain and other tissues.
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Creatine = Rapid
Cellular Energy

Creatine is stored largely as
phosphocreatine.

Its key job is helping regenerate ATP, the
cell'simmediate energy currency:

ATP > ADP » ATP again

Phosphocreatine provides a rapidly
available phosphate group to recharge
ADP back into ATP.

Think of creatine as an energy reserve or
rechargeable battery system.
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Why Supplernent If We Already Make It?

Our bodies make creatine—but not necessarily enough to
maximize tissue stores.

Diet matters, too:

* Meat and fish are major dietary sources

| §upp ment Facts

* Plant foods contain very little

* Vegetarians and vegans typically have lower creatine
stores

M 7 consecutive days of use, take one serving once perl

* Needs may become more important with aging, illness,
stress, or high energy demand

Supplementation can substantially increase muscle
creatine stores.
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The Muscle §tory Still Matters!

Creatine's original claim to fame remains important.

Combined with resistance exercise, creatine can
support:

e Strength

e Power

Lean body mass

Exercise capacity

Recovery and training quality

But in older adults, this becomes less about athletics
and more about maintaining independence.
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And Then There Is the
BRAIN...

The brain has enormous energy requirements.

Neurons also use the creatine-phosphocreatine
system to help maintain ATP availability.

That has led researchers to investigate creatine for:
e Memory

* Attention and cognition

* Mental fatigue

e Sleep deprivation

» Stressful/high-demand conditions

e Aging brain function

Creatine isn't merely muscle fuel. It's brain fuel, too.
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When the Brain Is
Running on Empty

One particularly interesting finding;:

Creatine's cognitive effects may become more apparent when
the brain is under metabolic stress.

Examples include:

* Sleep deprivation

* Heavy mental demand

* Lower dietary creatine intake
* Aging

* Possibly other circumstances involving impaired cellular
energetics

In other words, extra energy reserve may matter most when
demand exceeds supply.
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Women & Creatine -
Especially Interesting

Women generally have somewhat different creatine physiology
than men, and creatine is increasingly being studied across
the female lifespan.

Areas of interest include:

* Menstrual-cycle-related physiology
* Pregnancy/postpartum*

* Perimenopause and menopause

* Muscle preservation

* Bone and musculoskeletal health

* Mood and cognition

Hormonal changes may influence creatine metabolism and
cellular energetics.

*Pregnancy supplementation remains an area of research
rather than routine recommendation.
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Creatine and Bone:
An Indirect
Benefit?

Creatine is not a bone-building mineral.

But stronger muscles can:

* Place beneficial mechanical load on bone
* Improve balance and stability

* Support more effective resistance exercise
* Reduce frailty and potentially fall risk

Research into direct effects on bone is mixed, but
the muscle-bone connection makes creatine
relevant to healthy skeletal aging.
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Other Areas Being Investigated

Creatine research now extends into:
 Depression and mood

* Neurological disorders

* Traumatic brain injury

e Sarcopenia

* Metabolic health

* Rehabilitation

* Fatigue

* Healthy aging and longevity

* Important distinction:

Some of these uses are promising areas of
research—not established indications for creatine.
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What About the Kidneys?

This deserves its own slide because the concernis so common.

Creatine supplementation can increase blood creatinine because creatinine is a breakdown product of
creatine.

That does not automatically mean kidney damage.

In healthy individuals, standard-dose creatine has an extensive safety record.

However:

* Existing kidney disease deserves individualized consideration.

e Clinicians should know someone is taking creatine when interpreting renal labs.

* Creatinine-based eGFR can sometimes look worse without representing an actual decline in filtration.

 And don’t use creatine supplements if using an Indium supplement, as Indium increases the recycling
rate of creatine over 500 times - this is why | don’t use creatine myself — | love my Indium!
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Does Creatine
Cause
Dehydration?

Another longstanding myth.

Research has not supported the
idea that appropriate creatine
supplementation causes
dehydration or muscle cramping.

Creatine draws water into muscle
cells—which is quite different from
dehydrating the body.

Early weight gain is often partly
intramuscular water, not fat.
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Which Creatine?

The boring answer is also the best-supported one:
Creatine Monohydrate

Itis:

* The most extensively studied

* Effective

* Generally well absorbed

* Inexpensive

* The standard against which newer forms are
compared

Fancy isn't necessarily better.
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How Much?

For general supplementation:

3-5 grams daily is the classic maintenance
range.

A loading phase is optional:
~20 g/day divided into 4 doses for 5-7 days,
followed by maintenance.

But for most people:
No loading is necessary.

Take it consistently and muscle stores gradually
rise.

Timing is much less important than daily use.
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The Take-Home

Creatine started out in the public
imagination as a sports supplement.

We now know it is much more
fundamental than that.

It participates in the energy economy of:
MUSCLE ¢ BRAIN ¢ AND OTHER HIGH-
ENERGY TISSUES

For healthy adults—particularly as we
age—creatine monohydrate may be one of
the simplest, least expensive, and best-
studied nutritional tools for supporting
strength, function, and cellular energy.
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