J Med Tech Assoc Thailand, Vol. 51 No. 1, April 2023 Original Article
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Abstract

Serum immunofixation electrophoresis is a laboratory test used for the diagnosis,
prognosis, and follow-up of multiple myeloma. Monoclonal immunoglobulins can be detected
even at low doses. This may help discover the early stages of myelomatosis and report results
quickly. There are many different methods of immunofixation electrophoresis. Currently, the
laboratory uses a manual system. This study aimed to compare the efficiency of the QuickGel®
CHAMBER (manual) and the Interlab G26 Easy Fix automatic machine (fully automated)
in immunofixation electrophoresis. That could be an alternative to the laboratories. In samples
from 55 participants, the protein strip readings of the QuickGel® CHAMBER and the Interlab
G26 Easy Fix were consistent with 98.18% Cohen’s kappa coefficient was 0.978, indicating
near perfect agreement. In conclusion, immunofixation electrophoresis with the Interlab G26
Easy Fix can be used in laboratories as well the QuickGel® CHAMBER, depending on the
suitability of each laboratory. However, there should be a study on the quantitative factor of
immunoglobulin with high volume and the appropriate ratio further to dilute the serum of the
Interlab G26 Easy Fix automatic machine to get the most accurate, precise and efficient test

results.
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Table 1 Performance specifications of the QuickGel® CHAMBER and the Interlab G26 Easy Fix for

immunofixation electrophoresis.

Performance

indicator

QuickGel® CHAMBER

Interlab G26 Easy Fix

Assay procedure

- Sample volume: 100 pL

- Dilution: 1:5 with 0.85% saline
for serum protein lanes

- Dilution: 1:10 with 0.85% saline

for immunofix lanes

- Sample volume: 110 pL

- Dilution: 1:3 with bromophenol blue in
Tris-HCI solution for serum protein lanes

- Dilution: 1:7 for IgG, 1:4 for IgA, IgM,x and
A with bromophenol blue in Tris-HCI

solution
Sample type Serum Serum
Assay time 62 min 45 min

Power supply

100-240 V a.c. 47-65 Hz

856-265 V a.c. 50-60 Hz

Electrophoresis

350 volts

420 volts

Agarose gel

Each plate contains agarose in
Tris-Barbital/MOPs buffer added

preservative and stabilizer.

Each plate contains agarose in Tris-Barbital

buffer added preservative and stabilizer.

trichloro acetic acid, 0.002%
glutaraldehyde and 1.7% quini-
dine HCI

Washing solution | Tris base with Tris HCI and | PBS Buffer
sodium chloride
Stain solution Acid violet Acid violet
Destain Citric acid Citric acid
Fixative 4.0% sulfosalicylic acid, 6.7% | Acid solution and additives

Antisera to human
IgG, IgA, IgM, k
and A

Monospecific anti-sera to human
immunoglobulin heavy chains,
I9G, IgA, IgM and to the human
light chain. The antisera have

been prepared in goat.

All antisera are anti-human total immuno-
globulins. Purified-immunoglobulin fractions

from rabbit, sheep, and goat antiserum.
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Interlab G26 Easy Fix (fully automated) uaz QuickGel® CHAMBER (manual)

Table 2 Procedure for

immunofixation electrophoresis of the QuickGel® CHAMBER and the Interlab

G26 Easy Fix.
Procedure QuickGel® CHAMBER Interlab G26 Easy Fix
Sample - Dilution: 1:5 (50 pL serum with 200 plL | Automated
preparation 0.85% saline) for serum protein lanes
- Dilution: 1:10 (50 pL with 450 pL 0.85%
saline for immunofix lanes
Chamber - Plugged into a power supply. Automated

preparation

- Set a timer for 8 minutes.

Gel

preparation

- Dispense approximately 1 mL of REP.
- Prep onto the left side of the electropho-
resis chamber.

- Place agarose gel in the electrophoresis

Insert the gel plate gently into the
holder.

Destain vat.
- Destain the gel in two consecutive

washes of Destain solution.

chamber.
Sample Apply serum diluted 3 pL. Automated
application
Electrophoresis | Turn on the power supply. Automated
Dry - Place the dryer lid on the electrophoresis | Automated
chamber.
- Turn on the power supply.
Wash - Dissolve the powder in 8L of deionized | - Dilute 25 ml of concentrated
water. solution to a final volume of 1000
- Place the gel in TBS and shake gently | ml with distilled water for washing
on a rotator. by automated.
Stain - Dissolve the dry stain in 1 liter of 10% | Ready to use (automated)
acetic acid.
- Place the gel into the Staining Dish
containing the prepared stain.
Destain - Pour 11 L of deionized water into the | - Dilute 1 ml of destain solution up

to 1000 mL with distilled water for

destaining by automated.
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Table 3 Interpretation of Cohen’s kappa coefficient.

Cohen’s kappa

Interpretation

<0.00 Agreement equivalent to the chance
0.00-0.20 Slight agreement
0.21-0.40 Fair agreement
0.41-0.60 Moderate agreement
0.61-0.80 Substantial agreement
0.81- <1.00 Near perfect agreement
1.00 Perfect agreement
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Table 4 Results of immunofixation electrophoresis between the QuickGel® CHAMBER and the Interlab

G26
QuickGel® CHAMBER Interlab G26 Easy Fix
Type of protein Results by Results by Results by Results by
Researcher 1 Researcher 2 Researcher 1 Researcher 2
I9G kappa 12 12 12 12
IgG lambda 10 10 10 10
IgA kappa 4 4 4 4
IgA lambda 6 6 6 6
IgM kappa 2 2 2 2
IgM lambda 1 1 1 1
Kappa light chain 3 3 3 3
Lambda light chain 5 5 4 4
No paraprotein 12 12 13 13
Total 55 55 55 55
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(B) Interlab G26 Easy Fix: IgG Kappa

Fig. 1 In the comparison study, immunofixation electrophoresis revealed an IgG kappa monoclonal
protein for samples no. 1 to 12 by the QuickGel® CHAMBER and the Interlab G26 Easy Fix. (A)
Immunofixation gels obtained from the QuickGel® CHAMBER. (B) Immunofixation gels obtained
from the Interlab G26 Easy Fix.
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(B) Interlab G26 Easy Fix: IgG Lambda

Fig. 2 In the comparison study, immunofixation electrophoresis revealed an IgG Lambda monoclonal
protein for samples no. 13 to 22 by the QuickGel® CHAMBER and the Interlab G26 Easy
Fix. (A) Immunofixation gels obtained from the QuickGel® CHAMBER. (B) Immunofixation gels
obtained from the Interlab G26 Easy Fix.
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(B) Interlab G26 Easy Fix: IgA Kappa

Fig. 3 In the comparison study, immunofixation electrophoresis revealed an IgA Kappa monoclonal
protein for samples no. 23 to 26 by the QuickGel® CHAMBER and the Interlab G26 Easy
Fix. (A) Immunofixation gels obtained from the QuickGel® CHAMBER. (B) Immunofixation gels
obtained from the Interlab G26 Easy Fix.
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(B) Interlab G26 Easy Fix: IgA Lambda

Fig. 4 In the comparison study, immunofixation electrophoresis revealed an IgA Lambda monoclonal
protein for samples no. 27 to 32 by the QuickGel® CHAMBER and the Interlab G26 Easy
Fix. (A) Immunofixation gels obtained from the QuickGel® CHAMBER. (B) Immunofixation gels
obtained from the Interlab G26 Easy Fix.
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Fig. 5 In the comparison study, immunofixation electrophoresis revealed an IgM Kappa monoclonal
protein for samples no. 33 and 34 by the QuickGel® CHAMBER and the Interlab G26 Easy
Fix. (A) Immunofixation gels obtained from the QuickGel® CHAMBER. (B) Immunofixation gels
obtained from the Interlab G26 Easy Fix.
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(A) QuickGel® CHAMBER: IgM Lambda
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(B) Interlab G26 Easy Fix: IgM Lambda

Fig. 6 In the comparison study, immunofixation electrophoresis revealed an IgM Lambda monoclonal
protein for sample no. 35 by the QuickGel® CHAMBER and the Interlab G26 Easy Fix. (A)
Immunofixation gels obtained from the QuickGel® CHAMBER. (B) Immunofixation gels obtained
from the Interlab G26 Easy Fix.
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(B) Interlab G26 Easy Fix: Kappa Light Chain

Fig. 7 In the comparison study, immunofixation electrophoresis revealed a Kappa Light Chain
monoclonal protein for samples no. 36 to 38 by the QuickGel® CHAMBER and the Interlab G26
Easy Fix. (A) Immunofixation gels obtained from the QuickGel® CHAMBER. (B) Immunofixation
gels obtained from the Interlab G26 Easy Fix.
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Fig. 8 In the comparison study, immunofixation electrophoresis revealed a lambda light chain
monoclonal protein for samples no. 39 to 43 by the QuickGel® CHAMBER (A) and samples
no. 39 to 42 by the Interlab G26 Easy Fix (B). (A) Immunofixation gels obtained from the
QuickGel® CHAMBER. (B) Immunofixation gels obtained from the Interlab G26 Easy Fix.
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(B) Interlab G26 Easy Fix: Noparaprotein

Fig. 9 In the comparison study, immunofixation electrophoresis revealed a noparaprotein result for
samples no. 44 to 55 by the QuickGel® CHAMBER (A) and samples no. 43 to 55 by the
Interlab G26 Easy Fix (B). (A) Immunofixation gels obtained from the QuickGel® CHAMBER.
(B) Immunofixation gels obtained from the Interlab G26 Easy Fix.
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Table 5 Qualitative comparison of the QuickGel® CHAMBER and the Interlab G26 Easy Fix.

Interlab G26 Easy Fix

QuickGel® CHAMBER No. of samples
Positive Negative
Positive 43 42 1
Negative 12 0 12
Total 55 42 13
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Interlab G26 Easy Fix (fully automated) uaz QuickGel® CHAMBER (manual)
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Fig. 10 In the comparison study, example results of immunofixation gels obtained from the Interlab
G26 Easy Fix (A) and immunofixation gels obtained from the QuickGel® CHAMBER (B).
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