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LEUKOCYTE-REDUCTION FILTERS AND RADIATION DO NOT CAUSE
SIGNIFICANT CHANGES IN PLATELET FUNCTION

Yutaka Nagura, Hirokazu Tsuno, Yoichi Shibata and Koki Takahashi
Department of Transfusion Medicine, Graduate School of Medical Sciences, The University of Tokyo

In the present study, we investigated the effects of radiation and leukocyte-reduction filters on
platelet function. Platelet aggregation in response to collagen and ADP were measured prior to and
after irradiation and filtration, as were the platelet recovery rate and complement factor C3. Four
types of leukocyte-reduction filter were used, namely positively-, negatively-, and non-charged filters

0 all of polyester composition[J as well as a polyurethane filter. Radiation itself did not significantly af-
fect either the platelet recovery rate, platelet function, or C3 value. On the other hand, filtration
through polyester leukocyte-reduction filters resulted in a significant reduction in the platelet recov-
ery rate, an effect not observed with the polyurethane filter. However, none of the filters caused sig-
nificant changes in platelet function or in C3 value. We concluded that radiation and filtration do not
cause significant changes in platelet function, but polyurethane filters are superior to polyester filters
in relation to platelet recovery.
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Table 10 Total platelet recovery rate of each filter( polyurethane, positively-charged, non-charged, negatively-
charged filter] according to the grade of radiation. Radiation dose : 0Gy, 15Gy, 30Gy, and 45Gy. Platelet-rich
plasmal PRPOwas divided into four 4 fractions, and consecutively passed through the filters. After filtration, the
4 fractions were pooled, and the recovery rate calculated in relation to pre-filtration values. The values represent
the mean+/ O SD of 5 different samples

no 5 Polyurethane filter Positively-charged filter Non-charged filter Negatively-charged filter
0 %0 0 %0 0 %0 0 %0

0 Gy 97+ 2 88+ 60 87+ 40 85+ 50

15 Gy 92+ 12 84+ 110 88+ 130 84+ 20

30 Gy 95+ 3 87+ 30 84+ 91U 82+ 40

45 Gy 9%+ 3 76+ 210 81+ 120 81+ 50

U Compared to the prefiltration control value at P 00 0.05
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Fig. 1-a, b Platelet-rich plasmal] PRPwas divided into 4 fractions of 10 ml each, and
passed consecutively through the polyurethane, as well as positively-, negatively-
and non-chargedO neutrald filters. The recovery rate of each of the 4 fractions was
calculated separately. The recovery rate of the first PRP fraction was lowest among
all the filters tested, but the polyurethane filter had the smallest effect. In addition,
the recovery rate tended to decrease with increasing radiation dose, but differences
were not statistically significant for any of the filters.
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Table 20 Platelet aggregation in response to collagen and ADP after radiation and filtration. The data are
expressed as the ratio of the area under the curve AUCO of irradiated and filtered platelets in relation to non-
irradiated and non-filtered platelets. AUC was the value obtained in the platelet aggregometer(] PA-200] after
stimulation of platelets with collagen or ADP. The values represent the mean+/ [0 SD of 5 different samples

Polyurethane filter Positively-charged Non-charged filter Nagatively-charged
0 %0 filterO %0 0 %0 filterO %0
Collagen 0 Gy 1233+ 407 888+ 275 1043+ 7.0 1000+ 237
15 Gy 948+ 148 920+ 194 1064 + 375 1036+ 182
30 Gy 1033+ 125 990+ 95 924+ 190 1052+ 262
45 Gy 1088+ 16.7 869+ 149 896+ 36.3 809+ 97
ADP 0 Gy 1136+ 327 1047+ 26.0 1317+ 273 881+ 124
15 Gy 884+ 386 1017+ 103 1057+ 138 952+ 213
30 Gy 842+ 215 952+ 7.1 1139+ 193 1003+ 138
45 Gy 109.7+ 133 942+ 224 998+ 276 953+ 171

Table 30 Complement factor C3 values obtained from plasmas after irradiation and filtration. The values represent
the mean+/ 0 SD of 5 different samples, and are expressed as mg/dl. Neither irradiation nor any of the filters tested

caused significant changes in plasma C3 values

Polyurethane filter Positive-charge filter Non-charged filter Negative-charge filter

Before After Before After Before After Before After
0 Gy 710+ 61 710+ 6.6 767+ 186 770+ 185 766+ 87 764+ 92 840+ 102 834+ 106
15 Gy 707+ 6.0 710+ 64 770+ 185 770+ 185 758+ 94 764+ 92 836+ 104 834+ 113
30 Gy 715+ 6.2 708+ 6.0 763+ 190 767+ 19.0 766+ 87 760+ 87 834+ 100 834+ 104
45 Gy 710+ 6.1 713+ 6.2 780+ 20.1 770+ 190 764+ 80 760+ 87 832+ 96 830+ 10.8
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