
 

 

CREATININE Enzymatic 
End point colorimetric determination of Creatinine 

in serum, plasma and urine 
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ORDER INFORMATION 
REF Kit size 
GA4420 00 1x45 + 1x15 ml 
KL4420 00 1x45 + 1x15 ml 
BK4420 00 2x(45+15 ml) 
 
INDICATION 
Creatinine is a metabolic waste product formed due to non-
enzymatic dehydration of creatine derived from creatine 
phosphoric acid. Determination of serum or urinary 
creatinine is a useful diagnostic tool for kidney diseases 
such as acute chronic nephritis and other disorders such as 
urethrophraxis, mercurialism and nephrosis. 
 
METHOD PRINCIPLE 
The enzymatic assay for creatinine involves a series of 
coupled enzymatic reactions including creatininase 
enzymatic conversion of creatinine into the product creatine 
which is converted to sarcosine by creatine 
amidinohydrolase (creatinase), followed by oxidation of 
sarcosine by sarcosine oxidase (SOD) producing hydrogen 
peroxide. In the presence of peroxidase (POD) the 
hydrogen peroxide is quantified at 550 nm by the formation 
of a colored dye. 

 
Any endogenous creatine present in the sample is removed 
by creatinase and sarcosine oxidase during preincubation. 
 
COMPOSITION 
REAGENT A:  
Creatinase  12-60 IU/ml 
Sarcosine oxidase 4-17 IU/ml 
TOOS  0.07-0.21 mg/ml 
 
REAGENT B:  
Creatininase  135-670 IU/ml  
Peroxidase  20 kU/l 
4-AA  0.3-0.9 mg/ml 
 
STANDARD: 1x2 ml 
Creatinine 2 mg/dl (177 µmol/l) 
 
Preparation 
The reagents are liquids ready to use. 
 
Storage and stability 
Store at 2-8 °C. Do not freeze the reagents! The reagents 
are stable up to the expiry date stated on the label if 
contamination and evaporation are avoided, protected from 
light. The above conditions are valid if the vials are opened 
just only for the time to take the reagent, closed 
immediately with their cap and stored at the indicated 
conservation temperature. 
 
ANCILLARY EQUIPMENT 
• Automatic pipettes 
• Photometer 
• Analysis cuvettes (optical path = 1 cm) 
• Temperature controlled water bath 
• NaCl solution 9 g/l 
 

SAMPLES 
Fresh serum, plasma (heparin, EDTA), urine 24h. 
Dilute urine 1:10 with saline solution. 
 
Specimen collection / Preanalytical factors 
It is recommended that specimen collection should be 
carried out in accordance with NCCLS Document H11-A3. 
 
INTERNAL QUALITY CONTROL 
It is recommended to use commercial Quality Control sera 
with known creatinine concentration. Check that the values 
obtained are within the reference range provided. 
 
ANALYTICAL PROCEDURE 
Allow the reagents to reach working temperature before 
using. 
 
Pipette into disposable or well clean cuvettes: 

 Blank Standard Sample 
Reagent A 270 µl 270 µl 270 µl 
Distilled H2O  8 µl - - 
Standard - 8 µl - 
Sample - - 8 µl 
Mix and incubate for 5 minutes at 37 °C. 
Read the absorbance (A1) of the standard and samples at 
550 nm against water. Then add: 
Reagent B 90 µl 90 µl 90 µl 
Mix and incubate for 5 minutes at 37 °C. 
Read the absorbance (A2) of the standard and samples at 
550 nm against water. 

 
CALCULATION OF RESULTS 
Calculate ∆A (A2 – A1) for all the samples and for the 
standard. 
 
Serum: 

∆A sample 
mg/dl = ∆A standard 

x 2 

 
Urine: 

∆A sample 
mg/dl = ∆A standard 

x 20 

 
Urine: (when 24 hours diuresis is known) 

∆A sample 
g/24h = ∆A standard 

x 0.2 x l/24h 

 
urine creatinine, g/24h 

mg/kg/24h = 
body mass (kg) 

x 1000 

 
Clearance: (when 24 hours diuresis is known) 

urine creatinine, mg/dl x ml/24h 
ml/min. = 

serum creatinine, mg/dl x 1440 
 
Conversion factor 
Creatinine [mg/ml] x 88.4 = Creatinine [µmol/l] 
Creatinine [µmol/l] x 0.0113 = Creatinine [mg/ml] 
 
 
Note: 
For creatinine values exceeding the linearity limit repeat the 
determination using sample diluted with saline solution; 
multiply the result by dilution factor used. 
 

                             Creatininase 
Creatinine + H2O  ----------------> Creatine 
                              Creatinase 
Creatine + H2O  --------------------> Sarcosine + Urea 
                                     SOD 
Sarcosine + H2O +O2   -------------> Formaldehyde + Glycine + H2O2    

                                         POD 
2 H2O2  + 4-AA + Toos ----------------> 4 H2O + Quinone dye 
                                                                      (λ max 556 nm) 
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REFERENCE VALUES 
 

Sample Subjects Range Units 
Serum Male 0.6 ÷ 1.3 mg/dl 

 Female 0.5 ÷ 1.2 mg/dl 
Urine Adults 1.3 ÷ 1.8 g/24h 

 Male 20 ÷ 26  mg/kg/24h 
 Female 14 ÷ 24 mg/kg/24h 

Clearance Male 107 ÷ 139 ml/minute 
 Female 87 ÷ 107 ml/minute 

 
Each laboratory should establish reference ranges for its 
own patients population. 
 
ANALYTICAL PERFORMANCES  
Precision 
Serum 
Precision has been evaluated by testing four serum 
specimens at different creatinine concentration with two 
runs per day with duplicate over 20 working days. The 
obtained results are reported in the following tables. 
 

Serum: within-run precision 
Sample n Mean (mg/dl) SD %CV 
Serum # 1 80 0.74 0.015 2.1 
Serum # 2 80 1.38  0.015 1.1 
Serum # 3 80 4.04  0.029 0.7 
Serum # 4 80 10.28  0.015 0.1 

 
Serum: total precision 

Sample n Mean (mg/dl) SD %CV 
Serum # 1 80 0.74 0.022 3.0 
Serum # 2 80 1.38 0.026 1.9 
Serum # 3 80 4.04  0.058 1.4 
Serum # 4 80 10.28 0.140 1.4 

 
Urine 
Within-run precision has been evaluated by testing 21 
replicates of three commercial urine controls at different 
creatinine concentration in the same run. 
For total precision, 2 runs of each commercial urine control 
were performed consecutively for 5 days.  The samples 
were diluted ten-fold with 0.9% saline and tested for 
creatinine values. The values were multiplied by the dilution 
factor (i.e. 10) to obtain the final results indicated below. 
 

Urine: within-run precision 
Sample n Mean (mg/dl) SD %CV 
Urine # 1 21 29.09 0.100 0.36 
Urine # 2 21 87.10 0.270 0.31 
Urine # 3 21 196.70 0.900 0.46 

 
Urine: total precision 

Sample n Mean (mg/dl) SD %CV 
Urine # 1 20 29.86 0.790 2.64 
Urine # 2 20 87.70 0.670 0.76 
Urine # 3 20 195.00 1.190 0.60 

 
Linearity 
The linearity of the procedure is 0.14-13.56 mg/dl in serum 
and 0.14-141.25 mg/dl in urine.  
 
Sensitivity 
Test sensitivity, in terms of limit of detection, is 0.14 mg/dl.  
 
Correlation 
Accuracy has been evaluated by assaying serum samples 
(range: 0.2-13.51 mg/dl) and urine samples  (range: 0.14-
141 mg/dl) with the present method and a legally marked 
creatinine assay. The regression curves calculated are the 
following: 
 

Serum: y = 0.9467x + 0.0643 mg/dl r = 0.9981 
Urine: y = 1.005x - 0.2979 mg/dl r = 0.9969 
 
Interferences 
The following substances produced less than 10% deviation 
at the listed concentrations: 
Triglycerides 1000 mg/dl 
Hemoglobin 500 mg/dl 
Bilirubin 40 mg/dl 
Bilirubin conjugate 30 mg/dl 
Ascorbic acid 10 mg/dl 
 
Certain drugs can sometimes cause abnormally elevated 
creatinine values. 
 
PRECAUTIONS IN USE  
The reagents contain inactive components such as 
preservatives (Sodium azide or others), surfactants etc. The 
total concentration of these components is lower than the 
limits reported by 67/548/EEC and 88/379/EEC directives 
about classification, packaging and labelling of dangerous 
substances. However, the reagents should be handled with 
caution, avoiding swallowing and contact with skin, eyes 
and mucous membranes. The use of laboratory reagents 
according to good laboratory practice is recommended. 
 
Waste Management 
Please refer to local legal requirements. 
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