Objectives

Creatine Metabolism

1. To study the importance of creatine in muscle as a storage form of energy

2. To understand the biosynthesis of creatine

3. To study the process of creatine degradation and formation of creatinine as an end

product

4. To understand the clinical importance of creatinine as a sensitive indicator of

kidney function

5. To study different types of creatine kinase (CK) and their clinical importance

Creatine metabolism
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Figure 21.16
Synthesis of creatine.

Creatine Biosynthesis

Creatine and Creatinineare not
the same thing
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Three amino acids are required for creatine synthesis
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Which is the site where Creatine molecule synthesized
?
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Distribution of body creatine
*  From liver, transported to other tissues

*  98% are present in skeletal and heart muscles

* In Muscle, gets converted to the high energy source creatine phosphate

(phosphocreatine)
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When the muscle is at rest —»Creatine turns to creatine phosphate

which gives us ATP and creatine

When the body needs energy —Creatine Phosphate donates the phosphate to ADP

Creatine Phosphate
* Is a high-energy phosphate compound

* Acts as a storage form of energy in the muscle

*  Provides a small but, ready source of energy during first few minutes of intense

muscular contraction(After that glycolysis provides us with energy)

The amount of creatine phosphate in the body is proportional to the muscle mass

Creatine Degradation

1. Creatine and creatine phosphate spontaneously form Cilds g8 by SN 5 iy S
creatinine as an end product S Aalal) s sl <)

2. Creatinine is excreted in the urine(When a person eats

a protein rich diet, creatinine is affected not creatine)
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3. Serum creatinine is a sensitive indicator of kidney disease (Kidney function test)



4. Serum creatinine increases with the impairment of kidney function
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Urinary Creatinine
* Atypical male excretes about 15mmol
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* The amount of creatinine in urine is

* used as an indicator for the proper collection
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Creatine Kinase (CK)

* CKis responsible for the generation of energy in contractile muscular tissues

* CKlevels are changed in disorders of cardiac and skeletal muscle

* CKisrequired for conversion of creatine into creatine phosphate

CK has 3
‘ isoenzymes
| |
CK-MM Mainly CK-MB mainly in CK-BB mainly in
in skeletal )
heart muscle brain
muscle




Serum total CK is
increased in

Crush injuries Myocardial
(Damage of infarction (Damage
skeletal muscles) of heart muscle

Which is the site where Creatine molecule synthesized ?

( Liver _ Kidney Spleen )

Which of the following is the end product of creatine catabolism :
( Creatinine _ Guanidinoacetate _ Methionine )
Which of the following add phosphate to creatine

( creatine kinase "CK" _  methyltransfrase @ _  Arginine )
Which of the following Provides a small but, ready source of energy :

( creatine phosphate _ creatine degradation _ creatine kinase )

Distribution of body creatine, transported to other tissues , from :

( liver kidney intestine )




