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Fig. 1 Experimental design
RBCs from a 400-m! whole blood donation were divided into 2 units 3 days after the donation and stored at 4C. RBCs in the
Pre-X-ray group were irradiated with X-rays and stored at 4C until day 5. RBCs in the Post-X-ray group were stored unirradi-
ated at 4C until day 5. Both groups of RBCs were glycerolized using ACP215 and frozen and stored in a —80C deep freezer.
Pre-X-ray Ir-FRCs were subsequently thawed and deglycerolized using ACP215.

Post-X-ray FRCs were subsequently thawed and deglycerolized using ACP215 and then irradiated with X-rays.
In vitro testing was conducted on: 1) pre-freeze (Ir-) FRCs, 2) thawed (Ir-) FRCs, 3) immediately after Ir-FTRCs and 4) on day 4

of Ir-FTRCs.
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Fig. 2 Comparison of hemoglobin recovery between Pre-
X-ray and Post-X-ray groups
N =6, Pre X-ray vs Post X-ray (paired t-test)
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Fig. 3 Comparison of supernatant hemoglobin and percent hemolysis between Pre-X-ray and Post-X-ray groups
N =6, Pre X-ray vs Post X-ray (paired t-test)
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Fig. 4 Comparison of supernatant potassium levels between Pre-X-ray and Post-X-ray groups
N =6, Pre X-ray vs Post X-ray (paired t-test), % P<0.01

Table 1 In vitro properties of (Ir-) FRCs and Ir-FTRCs

(Ir-) FRC Ir-FTRC
Parameter Group Pre-
freeze Thawed Day 1 Day 4
Volume (ml) Pre X-ray - 114+11 106 +9 -
Post X-ray - 114+10 108+8 -
Total Hb (g/bag) Pre X-ray - 205+18 176+15 -
Post X-ray - 206+18 177+16 -
Total K* (g/bag) Pre X-ray - 041=0.10 0.04=0.02 -
Post X-ray - 0.33=0.11 0.05+0.02 -
RBC (10%/u1) Pre X-ray 550 £ 60 549 £55 53831 540+ 31
Post X-ray 552 %63 551 £59 533+28 538 +28
Hb (g/dl) Pre X-ray 181+1.38 180+1.7 166+0.3 166+0.8
Post X-ray 182+138 181+17 165+0.8 165+0.8
Ht (%) Pre X-ray 739+64 749+6.3 521%22 50323
Post X-ray 740*6.5 75.1%6.6 529+23 50.1+27
MCV (fl) Pre X-ray 135+6 137+6 97+2 % 93+4
Post X-ray 135+6 137+6 99+2 93+4
MCH (pg) Pre X-ray 330%12 328%1.0 308=+1.1 30.7£0.9
Post X-ray 330=1.2 329+1.0 309=1.0 30.6=0.8

N =6, Pre X-ray vs Post X-ray (paired t-test), *P<0.01

WIZ X AARIMERD Hb IR EIEFAfRETH L EEZ2 N
7=.

Vo X5 (IGO0 7% 5 Tr-FTRC 58 343,
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X-ray #3003 12 & (g 16%) TH -7z, FRC

12 FTRC oW #mTH Y, BkEHERE LT Hb iRE
e 2 FH L TV e\ 7z, BELGERTIZ B 5 Ir-FTRC
O Hb B OFMEZ FI T 5 2 & IETE RV R
\ZARNIZE T Dt Pre X-ray FRC @ Hb i 18.0g/
dI(Table 1) % fiv: % &, Pre X-ray #i&H: 77.6 =10.1%,
Post X-ray $3%: 76.2+105% & H#EE S, Wl
IO LN h o 7z (ttest, p=0.66). BEEF L D
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FER L D9 10% A 2R L, B 22259 10% & &l
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LELE SN2 IF-FTRC & ENT0 A T P ERHE L
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EFFECT OF X-RAY IRRADIATION ON FROZEN-THAWED RED CELLS
—DIFFERENCES IN HEMOGLOBIN AND POTASSIUM CONCENTRATIONS
IN THE SUPERNATANT BETWEEN TWO PRODUCTION PROCEDURES—

Akihiro Fuchizaki, Kazuta Yasui, Mitsunobu Tanaka, Kazushige Shimogaki, Takafumi Kimura,

Fumiya Hirayama and Yoshihiro Takihara
Japanese Red Cross Kinki Block Blood Center

Abstract:

The Japanese Red Cross Society prepares Irradiated Frozen-Thawed Red Cells from two different sources: Red

Blood Cells and Irradiated Red Blood Cells. The procedures used for preparation from the two sources differ by

whether X-ray irradiation is performed before or after freezing and thawing. X-ray irradiation is widely known to ex-

ert some adverse effects on erythrocytes. Therefore, if the two preparative procedures result in differences in hemo-

globin recovery, it would be advisable to choose the superior of the two procedures. We compared the quality of Irra-

diated Frozen-Thawed Red Cells prepared using the two different preparative procedures. We found no significant

differences in hemoglobin recovery or hemolysis between the procedures. The potassium concentration in the super-

natant was slightly different between the irradiation timings, but the difference exerts little adverse effect on blood

transfusion samples.

Keywords:

Ir-FTRC, X-ray, Hemoglobin recovery, Supernatant hemoglobin, Supernatant potassium
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