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CREATININE 

 

FORMULA:  

 

 
 

CATEGORY 

 

 Creatinine and creatine are NON – PROTEIN NITROGEN 

COMPOUNDS existing in the blood in relatively low concentration in 

healthy individuals 

 

BIOSYNTHESIS AND SOURCES 

 

CREATINE is synthesized ENDOGENOUSLY in the liver pancreas 

from three amino acids ARGININE, CLYCINE and METHIONINE. 

After synthesis of creatine, it diffuses into the vascular system and is thus 

supplied to many kinds of cells, particularly those of muscle, where it 

becomes phosphorylated. 

Creatine spontaneously converted into creatinine at rate of about 2% per 

day. 

Creatinine is waste product derived from creatine and is excreted by 

kidneys. 
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CLINICAL SIGNIFICANCE 

 

Creatinine is removed from plasma by glomerular filtration and then 

excreted in the urine without being reabsorbed by the tubules to any 

significant extent. This results in a relatively high clearance rate for 

creatinine, as compared to urea. When plasma levels increase above the 

normal. The kidneys can also excrete creatinine through the tubules. 

Consequently, serum or blood creatnine level in renal disease generally 

does not increase until renal function is substantially impaired. Any 

increase in creatinine above 2 to 4 mg/dl serum suggestive of moderate to 

severe kidney damage. This lack of sensitivity is in contrast to the 

creatinine clearance test, which is one of the most sensitive tests for 

measuring the glomerular filtration rate (GFR). 

Creatinine determinations have one advantage over urea; they are not 

affected by a high protein as in the case for urea levels. 

Creatine and creatinine very slowly approach a state of equilibrium with 

respect to each other as indicated in the following: 

 

Creatine             -H2O             creatinine 
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Clinical Implications 

v Increased blood creatinine levels occur in the following conditions: 

a) Impaired renal function 

b) Chronic nephritis 

c) Obstruction of urinary tract 

d) Muscle disease 

e) Congestive heart failure 

f) Hyperthyroidism 

 

v Decreased creatinine levels occur in the following conditions: 

a) Decreased muscle mass 

b) Advanced and severe liver disease 

c) Pregnancy 

 

Normal values: 

 

Serum: 

Male:      0.7–1.3 mg/dL  

Female:   0.6–1.1 mg/dL  

 

Urine: 

Male:      14–26 mg/kg body weight/24 h 

Female:   11–20 mg/kg body weight/24 h 
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A note must be mentioned: 

  

Creatine kinase (CK) also referred to as creatine phosphokinase (CPK) 

catalyzes the reversible phosphorylation of creatine by adenine 

triphosphate (ATP): 

 

                                    PH = 9 

Creatine + ATP           CK   Mg          creatine phosphate               

                                    PH = 6.9   

 

CPK is dimer, composed of two unite with a relative molecular mass of 

500,000. 

Three isoenzymes are present in human tissues:- 

§ CK-1: BB isoenzyme, found mostly in the brain. Injury to brain 

tissue may increase CK-1 activity in CSF, but rarely results in 

raised total serum CK activity. 

§ CK-2: MB isoenzyme, highest concentration in cardiac muscle, 

with lesser amounts in skeletal muscle( increase in myocardial 

infarction)   

§ CK-3: MM isoenzyme, found in skeletal muscle, with lesser 

amounts in cardiac muscle. This isoenzyme accounts for increased 

activity in most cases with raised total CK activity in animals. 

 

Normal values: (0–7 ng/mL) 


