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EFFECTS OF PRESTORAGE LEUKOCYTE REDUCTION IN
ENDOTOXIN-CONTAMINATED AUTOLOGOUS BLOOD
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Atsuko Imai, Keiko Watanabe, Yukiko Kuboi, Takashi Shimada,
Eriko Mori, Ranko Hirata and Hiroo Maeda
Department of Transfusion Medicine and Cell Therapy, Saitama Medical Center, Saitama Medical School
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To clarify the effectiveness of prestorage leukocyte reduction for whole blood contaminated
with endotoxin, we analyzed biochemical mediators, levels of cytokines, and aggregates in blood sam-
ples on storage for five weeks.

From 12 healthy donors, 400 mL of blood were collected into CPDA-1 bags as autologous blood
samples. A standard E. coli-derived endotoxifd 500pg/mLOwas pulsed into all of the bags. Half of each
blood sample was filtered to eliminate leukocytes. We assayed pH, Na, K, ATP, free Hb, 23-DPG,
LDH, bradykinin, C3a, aggregates, RANTES, granulocyte elastase, IFN-y, IL-13, TNF-o, and IL-6 at 3
hours and on days 7, 14, 21, and 35.

There was no adverse effect of leukocyte reduction on erythrocytes. Levels of IL-13 and IL-6 in
the leukocyte-reduced blood were significantly lower than those in blood without reduction. It was
confirmed that the number of aggregates was decreased by filtration for leukocyte reduction.

These results suggest that prestorage leukocyte reduction to reduce the risk of endotoxin-
related adverse reactions is feasible for storage of autologous blood bags for five weeks, especially for
patients with jaundice.

Key wordsO autologous blood transfusion, endotoxin, prestorage leukocyte reduction, cytokines, ad-
verse reaction
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Table 1.0 Hematology of endotoxin-contaminated whole blood on storage for five weeks.

Storage period days[
Measurement
0 7 14 21 35

WBC Control 051+ 11 048+ 08 044+ 10 044+ 08 044+ 08
O x 103/ uL0 PreSLR 0o0l+ 010 0ol+ 000 0ol+ 010 Jol+ 000 Jol+ 000
Platelet Control 2197+ 413 1889+ 432 1818+ 311 1777+ 264 1728+ 305
Ox 10/ puLb PreSLR 023+ 190 022+ 080 023+ 200 025+ 050 045+ 250

RBC Control 045+ 04 045+ 04 042+ 05 045+ 03 045+ 04

O x 108/ puLDO PreSLR 045+ 03 044+ 04 044+ 04 044+ 04 044+ 04

Na Control 1679+ 20 1632+ 17 1593+ 18 1564+ 17 1499+ 18

0 mEqg/LO PreSLR 1680+ 20 1628+ 15 1593+ 1.1 1572+ 15 1513+ 19

K Control 035+ 04 114+ 12 159+ 14 206+ 18 278+ 23

0 mEqg/LO PreSLR 035+ 04 110+ 12 153+ 15 197+ 19 265+ 24

n0 1209 p O 0.05

O mean + SDO
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Table 2.00 Hematology of endotoxin-contaminated whole blood on storage for five weeks.

Storage period[] daysC
Measurement
0 7 14 21 35
ATP Control 636+ 57 686+ 52 585+ 74 520+ 83 376+ 84
0 pmol/mL0 PreSLR 641+ 53 674+ 56 59.7+ 7.0 555+ 83 431+ 85
Free Hb Control 125+ 93 152+ 102 146+ 119 199+ 134 472+ 322
U mg/dL0 PreSLR 90+ 83 113+ 7.2 112+ 93 157+ 126 330+ 293
2,3-DPG Control 140+ 020 057+ 0.20 012+ 016 0.06 + 0.03 0.07 + 0.02
0 pmol/mL0 PreSLR 147+ 026 0.78+ 0200 018+ 013 011+ 010 009+ 0030
LDH Control 609 + 134 796 + 205 898 + 253 1,292 + 295 1,726 + 264
oiu/L/3ra g PreSLR 240+ 230 243+ 210 247+ 190 262+ 400 299+ 400
H Control 697+ 005 6.76 + 0.03 662+ 002 655+ 003 646+ 0.02
P PreSLR 698+ 005 6.83+ 0037 669+ 0030 661+ 0030 653+ 0037
n0O 1209 p 0O 005 O mean+ SDO
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Table 3.0 Hematology of endotoxin-contaminated whole blood on storage for

five weeks.
Storage period days[
Measurement
0 35
C3a control 2853+ 468 NT
0 ng/mLO PreSLR 4203+ 6550 N.T
Bradykinin control 895+ 294 N.T
0 pg/mL0 PreSLR 1089 + 50.6 NT
Aggregates control N.T 43,847 = 21,445
00 20um) (/mL) PreSLR NT 293+ 1970
Aggregates control N.T 470 = 274
0200 60um) (/mL) PreSLR NT 67+ 700
. control NT Negative
Sterility test .
PreSLR N.T Negative

C3a, Bradykinind n O 60 Aggregates Sterility testd n O 1200
U p O 0050 N.T Not tested

Endotoxin (pg/mL)
w

0 7 14 21 28 35
Storage period {days)

Fig. 1 Endotoxin level on storage of whole blood for
five weeks. Open circles, preSLR groups Closed
circles, control groups. O : PO 0.05
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Fig. 2 Cytokine levels in endotoxin-contaminated whole blood on storage for five
weeks. Open circles, prsSLR groupsO Closed circles, control groups. ” 0 p0 0.05
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