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Dilution of immunohematology laboratory practicum reagents and
agglutination responses
Kyoko ISHIT*

Abstract

One of the purposes of student practicums is the acquisition of skills using as many specimens as possible. Among
student practicums, the reagents used in immunohematology laboratory practicums are expensive and switching to
inexpensive reagents is difficult.

In this study we investigated whether it is possible to use some diluted immunohematology reagents (anti-D, anti-C,
anti-c, anti-e reagents), and, if so, approximately how long they could be stored. The blood cells used were Diego A (Di?)
Cells (Ortho).

In the comparison of the storage period and three types of diluents (physiological saline and 3% and 6% albumin)
for immunohematology reagents, no significant differences were observed in the reaction strength due to differences
in the diluents. Each of the reagents was diluted two-folds with the three types of diluted solution, and then stored at
4°C for 5 days and frozen for 7 days. A comparison was then made with the agglutination on the day of dilution (day
0). The results indicated that there was no change in the reaction strength. This suggests that it is possible to dilute and
store immunohematology reagents prior to student practicums.
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Fig. 1. Response of agglutination by three types of diluent
(Example of anti-D reagent)
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Anti-D showed agglutination 2+ or 3+ at 4-fold dilutions in both dilutions.
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Table 1. Measurement of agglutination value and aggregation
judgment example in 3 types of diluted solutions of each diluent
(1: 1 to 1:64)

1) Measurement of agglutination value of each diluent (1: 1 to
1:64) in 3 diluted solutions

reagents Physiological saline 3% albumin 6% albumin
anti-D 50.3+3.5 56.7£6.0 54.7£3.5

anti-C 38.7%5.1 32.0£2.0 35.3%£4.0

anti-c 47.7+13.4 48.7+20.6 48.3+17.6
anti-e 29.3+6.0 29.3+8.5 32.3+13.1

The agglutination titers of three dilutions of each reagent are shown. The statistical
method used was the Tukey-Kramer method. No significant difference was observed
between saline, 3% albumin, 6% albumin and the respective anti-D (p=0.29), anti-C
(p=0.20), anti-c (p=1.00), and anti-e reagents (p=1.00). Numbers indicate mean score
=+ standard deviation.

2)  Agglutination judgment example (anti-D, physiological saline)

Test tube 1 9 3 4 5 6 7 8 Total score Total score
No. (cont) average
Dilution
1:1 1:2 1:4 1:8 1:16 1:32 1:64 cont
factor
grade 4+ 3+ 2+ 2+ 1+ 1+ wt 0
assay 1 - 50
score 12 10 8 8 5 5 2 0
grade 4+ 3+ 3+ 3+ 1+ 1+ wH 0
assay 2 - 54 50£3.5
score 12 10 10 10 5 5 2 0
grade 4+ 3+ 3+ 2+ 1+ wt 0 0
assay 3 — 47
score 12 10 10 8 5 2 0 0
average |score£SD| 12.0£0.0 | 10.0£0.0 | 9.3+1.2 | 8.7£1.2% [5.0£1.2¥*4.0£1.7*¥*|1.3+£1.2%* 0

* 1 p<0.01, **p<0.001 vs Test tube No. 1 (1:1)

The results (agglutination grade) and agglutination titer (score) of three assays for anti-D are shown. The statistical method used was the Tukey-Kramer method. A significant difference
was observed in test tube No. 4 (1:8) compared to test tube No. 1 (p<0.01). A significant difference was observed in test tubes No.5 (1:16), 6 (1:32) and 7 (1:64) compared to test tube

No.1 (p<0.001). All anti-D was agglutination grade 3+ up to 2-fold dilution in saline.
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Fig. 2. Fluctuations in agglutination value (score) of 2-fold diluted
reagent during refrigerated storage (anti-c)

The statistical method used was the Tukey-Kramer method.

Numbers indicate mean score £ standard deviation.
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Fig. 3. Fluctuations in agglutination value (score) of 2-fold diluted
reagent during cryopreservation storage (anti-D)

The statistical method used was the Tukey-Kramer method.

For anti-D, the agglutination titer on day 14 was lower (9.7+2.3) than that on day 0
(11.840.4) with 3% albumin.

Agglutination titer did not show significant difference until day7.

Numbers indicate mean score £ standard deviation.

The coefficient of variation (CV) of the mean values varied from day 0 (CV = 0.03) to
day 14 (CV = 0.24), showing a large variation.
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