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ORDER INFORMATION 
REF Kit size 
GA4290 00 1x20 + 1x10 ml 
KL4290 00 1x20 + 1x10 ml 
BK4290 00 2x(8+4 ml) 

 

INDICATION 
For decades, lithium carbonate has remained one of the 
most effective agents for treatment of patients suffering 
from bipolar disorders (manic depressive psychosis). 
Lithium acts by altering intraneuronal metabolism of 
catecholamines, inhibition of noradrenaline sensitive 
adenylate cyclase, and reduction in synaptic transmission 
and increase in neuronal excitability with modification of 
central nervous system (CNS) amine levels. Recently, 
studies have also shown that lithium holds promise against 
Alzheimer's disease. However, lithium has many side 
effects. Over dosage of lithium can cause acute Li+ 
intoxication, which occurs quite often due to its narrow 
therapeutic index. For example, serum Li+ levels over 
1.5 mM (12 hours after a dose) usually indicate a significant 
risk of intoxication. Therefore, the timely and accurate 
monitoring of serum levels of lithium after a therapeutic 
dosage is critical. 
 

METHOD PRINCIPLE 
Lithium is determined spectrophotometrically through a 
kinetic coupled enzyme assay system involving proprietary 
phosphatase whose activity is sensitive to lithium 
(IC50=0.1mM). Through enzymatic coupling, the 
phosphatase substrate is converted to hypoxanthine by a 
series of enzymatic reactions to generate uric acid and 
hydrogen peroxide (H2O2). H2O2 generated reacts with N-
Ethyl-N-(2-hydroxy-3-sulfopropyl)-3-m-toluidine (EHSPT) 
and 4 aminoantipyrine (4-AA) in the presence of peroxidase 
(POD) to form a quinone dye which has maximal 
absorbance at 556 nm. The rate of the quinine dye 
formation is inversely proportional to the concentration of 
lithium in serum samples. The coupled enzyme assay 

reaction scheme is as follows: 
 

Phosphatase 
Substrate + H2O 

 
> AMP + Pi 

5'-NT/ADA/PNP/XOD 
AMP + 2H2O + Pi + 2O2 

 
> 

Pi + NH3 + R-1-P + Uric Acid 

+ 2H2O2 

POD 
H2O2 + 4-AA + EHSPT 

λ max 556 nm 
> 4H2O + Quinone dye 

 
5'-NT: 5'-Nucleotidase 

ADA: Adenosine Deaminase 

PNP: Purine Nucleoside Phosphorylase 

XOD: Xanthine Oxidase 

AMP: Adenosine-5'-phosphatase 

R-1-P: Ribose-1-phosphate 

 

COMPOSITION 
REAGENT A:  
Goods buffer  200 mmol/l 
Phosphatase substrate 50 mmol/l 
4-AA 10 mmol/ 
Enzymes > 50 kU/l 
Stabilizers  
 
REAGENT B:  
Goods buffer  200 mmol/l 
Enzymes  > 20 kU/l 
EHSPT 10 mmol/l 
MgCl2 5 mmol/l 
Stabilizers  
 
STANDARD: 3 levels x 3 ml 
Lithium Lithium carbonate at 

different concentration. 
Actual concentrations are 
stated on the vial labels. 

 

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 
Serum. Do not use haemolysed samples. No special 
handling or pretreatment is needed. It is recommended that 
a standardized 12-hour post dose serum lithium 
concentration be used to assess adequate therapy. Serum 
samples should be collected such that testing may be 
performed as soon as possible after the specimen 
collection. 
 
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 lithium 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: 

 STD 1 STD 2 STD 3 Sample 

Reagent A 900 µl 900 µl 900 µl 900 µl 

Standard 1  25 µl - - - 

Standard 2 - 25 µl - - 

Standard 3 - - 25 µl - 

Sample - - - 25 µl 

Mix and incubate for 5 minutes at 37 °C.  
Then add: 

Reagent B 450 µl 450 µl 450 µl 450 µl 

Mix and incubate at 37 °C. After 2 minutes read the 
absorbance (A) at 556 nm (540-570 nm). 
Read absorbance again 1, 2, 3 minutes thereafter. 
Calculate ∆A/min. 

 

CALCULATION OF RESULTS 
Calculate ∆A/min for each Standard and Sample. 

Plot the ∆A/min calculated for each Standard against its 

concentration (concentrations are reported on the Standard 
vial label).  
Results are found by comparing the Sample ∆A/min against 

the plotted curve. 
A curve fitting system software it is suggested to achieve 
more precise results. 
 
Note: 
Samples with concentrations higher than 3.0 mmol/l must be 
repeated diluted 1:2 with saline. Multiply the result by 2. 
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REFERENCE VALUES 
A trough concentration for 12 hour post dose is expected to 
be 1.0 - 1.2 mM. Levels higher than 1.5 mM, 12 hours after 
a dose, indicate a significant risk of intoxication. Values 
indicated should be used only as a guide. 
Each laboratory should establish reference ranges for its 
own patients population. 
 

ANALYTICAL PERFORMANCES  
Precision 
Precision has been evaluated by testing two samples at 
different lithium concentration with two runs per day with 
duplicate over 20 working days. The obtained results are 
reported in the following tables. 
 
Within-run precision 

Sample n Mean (mmol/l) SD %CV 

Sample # 1 40 0.97  0.041 4.3 

Sample # 2 40 2.50  0.030 1.2 

 
Between-run precision 

Sample n Mean (mmol/l) SD %CV 

Sample # 1 40 0.97 0.046 4.8 

Sample # 2 40 2.50 0.032 1.3 

 
Linearity 
The assay is linear up to 3.0 mmol/l. 
 
Sensitivity 
Test sensitivity, in terms of limit of detection, is 
0.19 mmol/l.  
 
Correlation 
Accuracy has been evaluated by assaying 62 serum 
samples with the present method and the ISE one. The 
regression curves calculated are the following: 
 
y = 1.03x– 0.04 mmol/l r = 0.999 
 
Interferences 
Hemoglobin Interferes 
Conjugated bilirubin > 20 mg/dl 
Unconjugated bilirubin > 45 mg/dl 
Ascorbic acid > 5.0 mM 
Triglycerides > 1000 mg/dl 
Na+ > 200 mM 
NH4

+ > 0.5 mM 
Ca2+ > 4.0 mM 
Mg2+ > 2.0 mM 
Zn2+ > 0.25 mM 
Fe3+ > 0.25 mM 
Cu2+ > 0.25 mM 
K+ > 10 mM 
 

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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