How is Creatine absorbed into the body?

Creatine is primarily absorbed in the gastrointestinal tract through active transport, similar to how
amino acids and peptides are absorbed. It's then transported via the bloodstream to tissues with high
energy demands, particularly skeletal muscle, where it's taken up by muscle cells. This process is
facilitated by sodium-dependent creatine transporters.

Here's a more detailed breakdown:
1. Absorption in the Gastrointestinal Tract:

¢ (Creatine is absorbed in the small intestine.

» It's likely absorbed via active transport, similar to amino acids and peptides.
* This process involves specialized membrane proteins called creatine transporters.

* The absorption rate can be influenced by factors like the presence of carbohydrates and
proteins, which can enhance creatine uptake.

2. Transport in the Bloodstream:

* Once absorbed, creatine enters the bloodstream and is transported throughout the body.
* Itis carried in the blood to various tissues, with skeletal muscle being the primary site of
uptake.

3. Uptake by Muscle Tissue:

* Muscle cells absorb creatine from the blood via sodium-dependent creatine transporters
(CRT1).

* This is an active transport process, meaning it requires energy to move creatine against its
concentration gradient.

* Insulin can also enhance creatine uptake, which is why some recommend taking creatine with
carbohydrates or protein-rich meals.

* The muscle cells then store creatine, primarily as phosphocreatine (PCr), which is used for
energy production during high-intensity exercise.

4. Factors Affecting Absorption:

* Food: Taking creatine with a meal containing carbohydrates or protein can increase its
absorption.

* Insulin: Increased insulin levels can improve creatine uptake by muscle cells.
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* Hydration: Since creatine is osmotically active and draws water into cells, staying well-
hydrated is important when supplementing with creatine.

In essence, creatine absorption is a multi-step process involving active transport in the gut and muscle
cells, with factors like food and insulin influencing its effectiveness.

How is creatine metabolized in the body?

Creatine is metabolized in the body through a series of steps involving synthesis, transport,
phosphorylation, and breakdown

1. Synthesis:

* Creatine is synthesized naturally in the body, primarily in the liver and kidneys, from the
amino acids glycine, arginine, and methionine.

» The first step is catalyzed by the enzyme arginine:glycine amidinotransferase (AGAT),
which transfers an amidino group from arginine to glycine, producing guanidinoacetate (GAA).

* The second step involves the enzyme guanidinoacetate N-methyltransferase (GAMT), which
methylates GAA, forming creatine and S-adenosylhomocysteine.

* Other tissues like the brain and testes can also synthesize creatine, but their contribution to the
total body pool is smaller.

2. Transport:

* Creatine is transported from the blood into cells, especially those with high energy demands,
like muscle and brain cells, via a specific transporter called the creatine transporter (CRT),
also known as SLC6AS.

» This transporter facilitates the movement of creatine against a large concentration gradient,
ensuring significant accumulation in these tissues.

3. Phosphorylation:

* Once inside the cells, creatine is converted to phosphocreatine (PCr), a high-energy
compound, by the enzyme creatine kinase (CK).

 This reaction is reversible, meaning that during times of high energy demand, PCr can quickly
donate a phosphate group to adenosine diphosphate (ADP) to regenerate adenosine triphosphate
(ATP), the primary energy currency of the cell.

* There are different isoforms of CK located in various cellular compartments, including
mitochondrial and cytosolic forms, that work together to buftfer cellular ATP levels and maintain
energy homeostasis.

4. Breakdown:

* Creatine and PCr are slowly and non-enzymatically converted to creatinine, a waste product.

* Creatinine then passively diffuses out of the cells and is excreted by the kidneys in the urine.

* This constant breakdown and excretion necessitate a daily replenishment of creatine through
diet or synthesis.



In summary, creatine is synthesized in the liver and kidneys, transported to target tissues,
phosphorylated to phosphocreatine to serve as an energy buffer, and then broken down into creatinine
and excreted from the body.

This metabolic pathway, particularly the creatine kinase/phosphocreatine system, plays a crucial role in
maintaining energy homeostasis and supporting high-energy demanding processes in various tissues,
especially skeletal muscle and the brain.
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