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Intended Use

For the quantitative colorimetric determination of Sodium in serum and plasma.  For in vitro diagnostic use.

Clinical Significance and Summary1,2
Sodium is the major component of the cations of the extracellular fluid.  It is primarily associated with chloride and bicarbonate in the regulation of acid-base equilibrium.  Sodium’s other important function is the maintenance of the osmotic pressure of body fluids, thus protecting the body against excessive fluid loss.  Sodium also assists in the preservation of normal irritability of muscle and the permeability of the cells.  

The main source of body sodium is the sodium chloride contained in ingested foods.  Only about one-third of the total body sodium is contained in the skeleton since most of it is contained in the extracellular body fluids.  

Low blood sodium (hyponatremia) does not always reflect total body sodium accurately because of its frequent association with the administration of large volumes of salt-free fluids.  Similarly, hyponatremia prevails in edematous states such as congestive heart failure or cirrhosis, even though total body sodium may be excessive.  True depletion of total body sodium, such as occurs in Addison’s disease or in chronic renal disease with coexisting acidosis, is correctly indicated by hyponatremia.

Hypernatremia, on the other hand, is quite rare and is commonly associated with excessive and rapid water loss such as accompanies diabetes insipidus.  Elevated blood sodium may also be due to hyperactivity of the adrenal cortex as in Cushing’s disease.

The present method is based on modifications of those first described by Maruna3 and Trinder4 in which sodium is precipitated as the triple salt, sodium magnesium uranyl acetate, with the excess uranium then being reacted with ferrocyanide, producing a chromophore whose absorbance varies inversely as the concentration of sodium in the test specimen.

Reagents and Equipment

FOR IN-VITRO DIAGNOSTIC USE

1. FILTRATE REAGENT – A solution of 19mM uranyl acetate and 210mM magnesium acetate in acidified methanol.  Stable until the date appearing on the label when stored at room temperature (25°C).

2. ACID REAGENT – A 0.3M solution of acetic acid.  Stable until the date appearing on the label when stored at room temperature (25°C).

3. STOCK COLOR REAGENT – Crystalline potassium ferrocyanide.  Stable until the date appearing on this label when stored at room temperature (25°C).

4. WORKING COLOR REAGENT – Prepared in user’s laboratory.  Fill STOCK COLOR REAGENT bottle to shoulder with distilled or deionized water.  Cap and mix to dissolve crystals before use.  Date the label appropriately.  Store tightly stoppered at room temperature (25°C) and discard after 6 months.

5. SODIUM REFERENCE STANDARD – (150 mEq/L) A preserved solution of sodium chloride.  Stable until the date appearing on the label when stored at room temperature.

CAUTION: Exercise usual laboratory safety precautions in handling all these reagents.

Specimen

Freshly drawn serum is the specimen of choice and a 50 uL (0.05 mL) amount is required.  Plasma from non-sodium-containing anticoagulants (e.g., lithium, calcium or magnesium heparin) is an acceptable alternative.  Sodium is stable for at least 24 hours at room temperature and 2 weeks when refrigerated.2
Procedure (See Procedure Notes)

FILTRATE PREPARATION:

1. Label on conical centrifuge tube for each test specimen (TS), one for the reference standard (RS), and one for the reagent blank (RB).

2. To each labeled tube add 2.5ml of filtrate reagent.

3. Add 50ul (0.05ml) of each test specimen to its respective tube, 50 ul of standard to its tube.  The reagent blank gets 50 ul of deionized water.

4. Cap and shake all tubes vigorously.

5. Allow tubes to incubate at room temperature for 10 minutes.

6. After 10 minutes, again shake all tubes vigorously.

7. Centrifuge all tubes at high speed (1500G) for 10 minutes.  When removing tubes from centrifuge, take care not to disturb the precipitate.

8. Test supernatant filtrate obtained above as follows:

COLOR DEVELOPMENT:

1. Label test tubes corresponding to the above filtrate tubes.

2. To each labeled tubes add 2.5ml acid reagent.

3. Add 100ul (0.1ml) of each supernate from above filtrate tubes to its appropriate tube.  (NOTE: We recommend either using a positive displacement pipettor or a rinse-in technique if an ordinary sampler is used, since alcoholic solutions are difficult to transfer quantitatively.

4. Cap and mix tubes well by inversion.

5. Add 3.0ml of color reagent to all tubes.

6. Cap and mix all tubes well by inversion, read results within the next two hours.

7. Since the chemistry of this procedure involves a reduction in absorbance, as opposed to the usual absorbance increase, test results may be read in either of two methods described below.

Method A:
 PHOTOMETRY

1. Set the photometer to a wavelength of 550 nm (Acceptable Range 540-550nm)

2. Place the Standard Vial in the photometer; adjust the galvanometer to Zero absorbance.

3. Replace the Standard Vial with the Reagent Blank Vial; read and record the “Net Absorbance” of the Standard.

4. Repeat the above process of zeroing the instrument with each successive Test Specimen vial followed by inserting the Blank Vial and recording the Net Absorbance of each Test Specimen.

CALCULATION

Net Abs Test Spec  x  Conc. of Std  =  Conc. of Test Specimen (mEq/L)

Net Abs Std.
   (mEq/L)

SAMPLE CALCULATION:  Assume the Standard, with a sodium value of 150 mEq/L, had a net Absorbance of 0.35 while the Test Specimen yielded Net Absorbance of 0.33.  The sodium concentration of the Test Specimen may then be calculated as follows:

0.33  x  150  =  141 mEq/L

0.35

Method B:
PHOTOMETRY

1. Set the photometer to a wavelength of 550nm (Acceptable Range 540-550nm).

2. Place a vial of deionized water in the photometer and adjust the galvanometer to Zero absorbance.

3. Read and record the absorbances of the Reagent Blank, Standard and Test Specimen Vials.

CALCULATION

(Abs of Blank-Abs of TS)  x  Conc. of Std  =  Conc TS (mEq/L)

(Abs of Blank-Abs of Std)        (mEq/L)

SAMPLE CALCULATION

Assume the Standard, with a sodium value of 150 mEq/L, has an absorbance of 0.30 while the Test Specimen and the Blank yielded absorbances of 0.32 and 0.65 respectively.  The sodium concentration of the Test Specimen may then be calculated as follows:

(0.65 – 0.32)  x  150  =  0.33  x  150  =  141 mEq/L

(0.65 – 0.30)                  0.35

Limitations of the Method2
Blood calcium, chloride and potassium levels of up to 3 times normal reportedly exert no adverse influence on the procedure; phosphorus levels exceeding 5 times normal likewise present no problems.

Expected Values2
135 – 155 mEq/L

Performance

The method demonstrates linearity to 200 mEq/L and correlates well with flame photometric analysis.4  Precision studies (n=15, Mean=143) yielded 1 SD of 2.15 mEq/L with a CV of 1.5%.

Procedure Notes

1. We strongly recommend the routine use of the manufacturer’s Normal and Abnormal serum controls, with this kit.

2. When preparing filtrates, inadequate shaking or centrifugation will cause falsely lowered test results.
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