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DETERMINATION OF  CREATINE-KINASE ACTIVITY IN SERUM 
 
 The creatine-kinase [CK]  (adenosine 5'-triphosphate creatine-phosphotransferase, E.C. 2.7.3.2) catalyses 
the following reaction: 

 
+++− →← −+ Hphosphate-Creatine3ADPkinaseCreatineCreatine -4ATP -3  

   
 

 High CK enzyme activity is detectable in muscle, heart and brain.  CK activity is also detectable in serum. The CK 

[MW.: 80,000.00 D] consists of two subunits. The subunits are signed as CK-M [M = muscle] and CK-B [B = brain]. 

The combination of two subunits results in the formation of three types of isoenzymes: CK-MM, CK-BB and the 

hybrid form of CK-MB are characteristic for muscle, brain and heart, respectively.  CK-MB activity is characteristic 

for the heart. Figure 1. shows the distribution of CK activities of  the human body. 

 

 
 
 

 
Figure 1.  Distribution of CK activities of  the human body. 

 
Clinical significance 
 
 
Both elevated  total CK activity and  elevated CK-MB activity can be detected in the serum after physical exercise, 

or in the serum of patients suffering myocardial infarction. CK, LDH [Lactate dehydrogenase], LDH1 and ASAT 

[SGOT] enzyme activities play  a crucial role in the verification of myocardial infarction through the use of 
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laboratory methods. Myocardial infarction  significantly elevates the CK activity of the serum. The probability of 

myocardial infarction is high, if the 6-25 % of total activity of CK of serum originates from the activity of CK-MB 

isoenzyme. Table 1. summarises the values of activity of CK and CK-MB enzymes of patients with myocardial 

infarction. 

 

 25 oC 

CK men >80 U/l 

CK women >70 U/l 

CK MB >10 U/l 

 

Table 1. 
 
  
Myocardial infarction rapidly and significantly elevates the activity of CK in the serum. Elevation of activity begins  

about 5 hours after the onset of the infarction. CK activity of serum shows its maximal activity after 10-12 hours. To 

verify the myocardial infarction , blood samples should be taken at the 0th, 6th, 12th and 24th  hours of the 

infarction. Table 2 shows the data of CK activity  (IU/l serum) measured in blood samples of patients with 

myocardial infarction. 

 
 

 MM MB 

Serum [normal]  0-90 0 

Myoc. infarction 50-1000 2-250 

 
Table 2. 

 
 
Determination of CK activity 
 
CK activity is determined with the help of  the following coupled enzyme reactions: 
 

−+− →← −++−−+ Creatine4ATPkinaseCreatineH3phosphateCreatine -3ADP  
 

−+−− →−+ 3ADPphosphate6glucosehexokinase4ATPGlucose  
 
 

+−−−+ ++−−−− →+−− HNADPHlactoneδgluconoP6NADPphosphate6Glucose asedehydrogenP6glucose  
                                                      
ATP - the product of CK - is utilised by hexokinase. The reaction results in the formation of glucose-6-phosphate.  

Glucose-6-phosphate serves as a substrate for the next enzymatic reaction: one of its products is NADPH. The 

NADPH  shows absorption maximum at 340 nm. The generation of reduced NADPH can be detected 

photometrically.  
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Solutions 

 

1. 50 mM TRIS-HCl pH 7.2 containing 1 mM ADP, 20 mM Glucose, 30 mM MgCl2, 5 mM  Cystein, 1 mM 

NADP and 10 mM Creatine-phosphate 

2. Hexokinase (60 U/ml) 

3.         Glucose-6-phosphate dehydrogenase (30 U/ml) 

4.         Serum [of normal and of  ill patients] 

 
Determination of enzyme activity 
 
Fill the following solutions into cuvettes: 
 

Solution/# of tubes 1 2 3 

50 mM TRIS pH 7.2 0.90 0.90 0.90 

Hexokinase 0.02 0.02 0.02 

Glucose-6-P dehydrogenase 0.02 0.02 0.02 

H2O 0.10 - - 

Serum (N, H)  * - *0.10 *0.10 

Extinction (340 nm)    

 

 
Start the reaction by the addition of 0,1 ml of sera. Read the values of absorption after 1 min incubation at room 

temperature  each minute for 3 minutes. Compare the activity values of sera of a normal patient (# = 2) to a patient 

with myocardial infarction (# = 3). Measure the formation of  NADPH at 340 nm against blank cuvette (# = 1) 

containig H2O. 

 
 
Calculation 
 
 

 Serum activity IU / l  =  

  extinction 
minute

∆ * ,

.

10 400

6 22
 

 
 
 
10,400 is a factor for the conversion of 0,1 ml serum to 1 l; 6.22 is the  extinction coefficient of NADPH. 

 


