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Table 1 Standard RBC quality measurements
Parameters Samples Methods

RBC volume = (a-b)/c

RBC volume Bags containing RBCs a: The weight of the bags containing RBCs, b: The tare weight of the bags,
c: The specific gravity of RBCs (1.06)

RBCs, Hb, MCV, MCHC RBCs Automated Hematology Analyzer (XS-1000i™, Sysmex)

pH (at 37C) RBCs

Glucose, Lactate, K*, Na* Supernatants of RBCs?

Blood Gas Analyzer (Cobas b221, Roche Diagnostics K.K.)

Ht: The measured values were multiplied by the correction value® to calculate

Ht RBCs the predicted value of Ht obtained by the centrifugation method.
Bioluminescence method
ATP Reagents: ATP measurement assay (Lucifer 250) and standard reagent set

(Kikkoman Biochemifa Company)

Supernatants of

Equipment: Gene Light 55 Luminometer (Mi-crotech)

deproteinized RBCs

Enzyme method
2.3-DPG Reagent: 2,3-DPG test[RD] (Roche Diagnostics K.K.)
Equipment: UV/vis spectrophotometer (U-2900: Hitachi Co.)

100 erythrocytes were classified by the shape variation into four score groups
under microscopic observation as follws:

discocytes (=3), echinocytes I (=2), echinocytes II (=1), echinocytes IIT or
spherocytes (=0).°

1% glutaraldehyde-fixed

Morphological index RBCs

Morphological index was calculated as sum of the values multiplying the
number of erythrocytes in each group by the each score.

All measurements were carried out twice by the same observer.

Equipment: Differential interference microscope (High-resolution light
microscope BX53DIC, Olympus Corporation)

Leuco crystal violet method
Percent hemolysis (%) = (100-Ht) X sup. Hb (mg/dl) /Total Hb (mg/dl).

Supernatant Hb and

a)
hemolysis (%) Supernatants of RBCs

Certified Reference Material for Total Hemoglobin Measurement JCCRM912
(Reference Material Institute for Clinical Chemistry Standards) was used as a

standard reagent.
Equipment: UV/vis spectrophotometer (U-2900: Hiachi Co.)

a) The supernatants were obtained by centrifugation (1,880 g, 10 minutes, 4C) of RBCs and additional cenrifugation step of the resultant

supernatant at the same condition.

b) Correction value=1.11: The correction value was calculated by dividing the Ht values measured by the centrifugation method by Ht

values measured with Cobas b221 obtained from additional six independent experiments performed on four RBC components at

different storage time points (7, 14, 21, 35, 42 and 56 days).

¢) Echinocytes I: discocytes with a few or several protrusions, echinocytes II: spherocytes with several protrusions, echinocytes III:

spherocytes with several or multiple spicules.
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1. FFIMEREEOFEHE & HRIFFRER

AMEHZB W T, SMoFMYHE2HELIHA E
L7z, RIMERH-LR [HRJ(RBC-LR-2) 6/¥v 7 (n
=6, €09 H 5 FNIEGBARAE L M) 2, PRI
3 HHIZ RBC-LR-1 47 &D 2 /Ny ZIZH5EIL, —F
WEHRGHHE, AT IdRIBETRE S L7z, BREHIEIE, Rtk
3HHEIZ, HARTTHE (HAR) OEEREFIREIZE
D 5 BE M- T, X ARG EE (MBR-1530A-
TW, Hitachi Healthcare Systems, Inc.) I2X 1), &
WeIHE R 15Gy @ X #it % B L7z, ROk
KA 237Gy, R S HEEo H % BT
AR R 191Gy TH o 7z, Kl Ny 713, |
FHFOHLTBICE W, £HEE 2~6C TRAEL, il

%3, 7. 14, 21, 28, 35 KkU*42 HHIZ, MREIITH
Rz BRI 72

2. RIMEREFOREAREER

(1) FEHERY 70 i B RRBR

i B RRBR IS T L 72 eI Ze BT IR B, 0 ik
KO IR % Table 1 IZ/R L7-.

(2) RIMEREILHE

MAP i T Ht fifi 45% (2B L 72 Bk 2 H T,
RheoScan-AnD300 (RheoMeditech) 12 & % ektacy-
tometry? I CHIE L7z, 37C &U40F, ¥ mhicko
THEMNCE LR Bk il (L) &6 (W) ok
EH 5 elongation index (EI= [L-W]/[L+W]) %%
HL 7.

(3) CD47 3Bl & PS Zil

ARIMEREFH] 2 PBS € 3 3L L, #ifk (4% 10'RBCs/
ul) ZFE L7z, CD47 ORE TIE, Mk 125u % PE
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Table 2 Changes in volume and hematologic parameters of RBCs during 42 days of storage
day 3 day 7 day 14 day 21 day 28 day 35 day 42
Volume (ml)
non-irradiated 1508 6.7 143.7+6.6 1375+6.6 1314+6.7 124.2+6.6 1180+6.5 111.9+6.5
irradiated  1506=7.0 1435+6.8 137471 1314+7.1 1243+7.1 1182+7.0 1121+69
RBC (10%/ui)
non-irradiated  708.3 +65.0 711.7+69.1 7133+63.3 7140+ 64.1 7135+675 7122+66.5 711.0£65.0
irradiated 712.0+674 715.3£66.1 712.7£62.1 714.0£65.7 7122+672 711.3+64.4 711.7+64.9
Hb (g/d)
non-irradiated 195+13 196+1.3 195+1.3 196+1.2 194+14 195+1.2 195+12
irradiated 195+12 196+1.3 198+1.3 195+12 195+1.3 195+1.2 195+1.2
Ht (%)
non-irradiated  66.3+1.9 65123 63.1x1.6 61617 60217 589+18 578+20
irradiated 66.0x27 T 60519 * 57.8+1.9 560%21 *T 555+24 * 543+21 *+ 54127 *
MCV (fl)
non-irradiated  94.1+7.6 92177 88.9+6.9 86.8+6.9 849+73 832+6.8 81.7£6.9
irradiated  932+75 T  850*67 *T 815+56 788+65 * T 784+62 * 768+59 * 76569 *
MCHC (%)
non-irradiated 326+ 1.8 333x20 344+18 352+1.6 35720 36817 37514
irradiated  327+16 1 359+18 *7 380=+18 38717 *T 39018 * T 398+18 * T 400=12 *

Data are represented as mean* SD (n=6).

*<0.05: significant difference between irradiated RBCs and non-irradiated RBCs analysed by paired t-test.
T <0.05: significant difference compared to value of non-irradiated RBCs on day 42.

Wik~ APtk b CD47 ¥tk (7 v— > BeH12, ¥7
2 5 A 1gG,, Becton Dickinson Biosciences(BD)) ¥ 7>
I PE Bk~ R 1gG bk (BD) 10ul T 30 45°[H, 3
i L7z, PS Ol T3, Mifk 5ul % FITC E# Annexin
V5ul & Annexin V binding buffer ¥ 7213 PBS (F&14:%}
H)O0ul T 1550, Hf L7z, wWihomkd iz
i L7z buffer T500ul & L7z, 7u—44 b X —% —
(Cytomics FC-500, Beckman Coulter) ZTScatter
gram | CARIMERFEIS (CD235a [Glycophorin Al B
HMEE 0 97%) % 7 — b L7z, CDA7 O3BUL T340k
SEEC, PS ®FMIE Annexin V BRI (%) TR
filiL7=.

(4) k¥ RBC-MPs

Wik 250, 7R ¥ ¥ Voul, 7% ¥ Vbinding
buffer 100ul (F 721X B PBS), PE £k~ ™~ A
P b CD235a Htik (7 v — > GA-R2, 72 5 A 1gGa,
BD) %7213 PE ik~ 7 2 IgG. Pifk (BD) 5ul % BD
Trucount™ Absolute Counting Tubes (2 ¥ M L, 15
S+MI%ets L, binding buffer ¥ 7213 PBS 165ul % #11 L
72. 70 —%4 b X —% — (Cytomics FC-500) {ZC,
Megamix beads # i & L, 09um LLF % MPs #Hlk &
LT — b L7z CD235a Fifk (+) % 7213 CD235a(+) %
DT AF T V(+)% RBC-MPs & L CEZHlIE L7

3. MRErERILIE

FRAE B U B 2 RIRGHE S OB TE O 22 oo
ERIE DB B t—E TIT o 72, T OME TR 42
HBIZED D - 72HB L, RS 42 H H OEICH 3
5 M5 3~35 H H o fii ® 7 % Repeated measures

ANOVA THEM, Dunnett’s test THRE L7z Wih
b b (p) 5% Kz A L L7z, Ml it Ka-
leida Graph 4.0 (Synergy Software, USA) % w7z,
4. fRIE
ARENE, HARMEHEEN MR B SXDOKRAD b
&L 7=

& R

1. B2, RBC#, HbIRE, Ht, MCV, MCHC

PRI 22 MR IR BU & 0 384> L7z, RBC ¥t
O Hb SRS, RS L OHETE ORI 2% 5RO e b o
7z (Table 2). RIRGHHE & BUTE L O IR TIE, BRI
7~42 HBIZB VT, BEHEO Ht il 0 MCV AMEA#
Z7 L, MCHC 135 %# /R L 7. Ht, MCV J2 O MCHC
WOV RIRGIRE 42 H H & FRGIBEOMHE 2 H U 7o/ 4,
21 H H DB B C Ht 0" MCV AMEfEZ 7 L,
MCHC &= xR L7z,

2. L& HbIRE, BME

i Hb iR K OVAILER 1L, ARG K OIRGHE & b
WORAFICHE W A L, BRI 21 H H DARE I BT ATR
MEEHEL D DA EICEMZ R L7z (Fig. 1). RIESHO
2 HHOME L B LT, RO LG Hb IREROE
M=k, iM% 35 AH T TIRASEUTTHo 7.

3. pH, L& glucose iRfE, _Li& lactate izfE, ATP
BE, 2,3-DPG EE, RIMEKAEE

IRIMER DA B 2 F5HE L AR MERTERB ORI % Ta-
ble 312773, RIEH I VBT HE® pH, & glucose
WEE, 77 V5= Y (ATP) B, 23-Vk X
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Fig. 1 Changes in the Hb concentration (A) and hemolysis rate (B) in the supernatant of
irradiated (@) and non-irradiated RBCs (O ) during 42 days of storage.
Data are the mean =SD (n=6).
*<0.05: significant difference between irradiated and non-irradiated RBCs.
T <0.05: significant difference compared with value of non-irradiated RBCs on day 42.

Line (......

) indicates the value of the non-irradiated RBCs on day 42.

Table 3 Changes in metabolic parameters, morphological index, K*and Na*concentrations of RBCs during 42 days of storage

day 3 day 7 day 14 day 21 day 28 day 35 day 42
pH
non-irradiated ~ 6.81 £0.05 6.72+0.06 6.58 +0.07 6.49 +0.08 6.41 +0.09 6.36 +0.09 6.30 +0.09
irradiated  6.81 +0.05 6.74+0.06 6.59+0.07 6.48 =0.08 6.40£0.10 6.35+0.09 6.31+0.08
Glucose (mg/dl)
non-irradiated  464.3+27.7 415.0+28.3 3225+439 2575+52.7 205.0 =54.1 163.3+55.0 1275+56.2
irradiated 4633+270 T 4150+268 T 3158+413 2433+483 * 1908544 * T 1508+560 * 1150+520 *
Lactate (mg/dl)
non-irradiated ~ 73.0+17.0 1275+24.0 1975+31.7 2492+377 2933+41.7 326.7+49.1 3483 +43.0
irradiated 738 +17.1 1358+275 *  2133*346 2725+457 *  3175+476 * 344.2+498 * 362.5+56.5
ATP (umol/gHb)
non-irradiated 53%0.6 50£0.7 48+038 42+0.7 3207 24+07 1.7£0.6
irradiated 5207 5204 47+06 3806 *7 28+06 *t 2006 * 14£05 *
2,3-DPG (umol/gHb)
non-irradiated 103+2.1 7. 26+1.1 06=0.3 not test not test not test
irradiated 104 +2.2 71+ * 19+08 0401 not test not test not test
Morphological
index
non-irradiated  281.5+16.1 249.1+252 2254+36.3 2074+41.0 1929 +40.6 1733£46.0 1465+ 63.6
irradiated 283.2+138 241.1+35.7 214.6 £54.0 1979+425 1921438 154.7+461 * 131.0+452
K*(mmol/])
non-irradiated 7508 181+27 314+43 421£50 498+5.1 56.3£5.8 63.7+52
irradiated 94+17 T 442+45 *T  61.8+42 700£41 *T 751+43 *f 783+46 *T 816*56 *
Na*(mmol/])
non-irradiated 11242 +1.59 not test not test 91.57 +2.60 not test not test 7943 +2.58
irradiated 11058 +2.35 *f not test not test 7142171 * T not test not test 6687 +151 *

Data are represented as mean +SD (n=6 except morphological index, n=>5).
*<0.05: significant difference between irradiated RBCs and non-irradiated RBCs analysed by paired t-test.
T <0.05: significant difference compared to value of non-irradiated RBCs on day 42.

A7) &) Vg (23-DPG) #EE K ORIILER

R a7

&, BRAFICHE S TIRT L, 11 lactate S EE (384N L 72

(Table 3). 2,3-DPG XM #E & H3RIMAE 21 HHT1
umol/gHb LLFTH - 7=, RIGGHH & FGTF O LTI,
T IC B\ C I glucose TR S OY ATP 1 21~
42 H B2 7R U7z, B 13 lactate R 7~

B HHF CRIUFREL Y bEfEZ/R LAY, 42 HHT
RO NG o7, JEBAITIE3H HHOA,
IR HEMEAE T dH o 72, LI glucose i B K O ATP
RO WTRIEEED 42 H B & RSBl % i L
ToAER, MEIE3~35 HH E CRSDLETH - 72,
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Fig. 2 Changes in potassium concentration in the super-
natant of irradiated (@) and non-irradiated RBCs (O)
during 42 days of storage.

Data are the mean=SD (n=06).

*<0.05: significant difference between irradiated and
non-irradiated RBCs.

T <0.05: significant difference compared with the value
of non-irradiated RBCs on day 42.

Line (.....) indicates the value of the non-irradiated
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Fig. 3 Changes in RBC deformability of irradiated (@)
and non-irradiated RBCs (O) during 42 days of stor-
age.

RBC deformability was expressed as the elongation in-
dex (EI) at a sheer stress level of 3 Pascal (Pa). Data are
the mean =SD (n=6).

*<0.05: significant difference between irradiated and
non-irradiated RBCs.

T <0.05: significant difference compared with the value
of non-irradiated RBCs on day 42.

Line (.....) indicates the value of the non-irradiated
RBCs on day 42.

4. EEK', NatiBE

WG b3 KIREE L, $RINME 7~42 HHIZB W,
RIGEHEL D D EMEZ R L, i Na B, wiho
WAFH M TH 2R L7 (Table 3, Fig.2). R4
#E 42 H Hofii & Wi U ¢, B 138 KRB, 21~
B HETEMZRL, BiE Na B, 21 0 H CEE
#R L7z (Table3).
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Fig. 4 Changes in CD47 expression of irradiated (@)
and non-irradiated RBCs (O) during 42 days of storage.
Data are the mean =SD (n=05). No significant differenc-
es were observed between irradiated and non-irradiat-
ed RBCs by the paired t-test.
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Fig. 5 Changes in phosphatidylserine (PS) exposure of
irradiated ( @) and non-irradiated RBCs (O ) during 42
days of storage.

Data are the mean=SD (n=6). No significant differenc-
es were observed between irradiated and non-irradiat-
ed RBCs by the paired t-test.

3824V (Pa) ®F Y IE)IToO EIEIC X Y §F-li L 72
(Fig. 3). EIfEASKREWIT &, ZRLHVWFHERT. R
HEAHRE ) ORI R O R IMERETERE 1L, WL RAFIC
Pho TIRT L7z, HGHREOZIERRIE, RAEEEICED
59, REGH L B L T2 /R L7z, BT,
Witk 14 HHCRBHEHE 42 HHOME X DR E 225
7228, AT IR 35 HH F THEEIZRD LN
Lol

6. CD47 I, ps &

RIS fe OV BRGSHE 0 CDA7 588 % USRI o> PS
FHRETOEE K O WM OZEIIED Sk dh o
7= (Fig.4, 5).

7. k& RBC-MPs

HETED 42 H HIZBF 5 CD235a(+)MPs 1%, 3 HH
EIER U TR 2R L7z AS, RIBSHE K OV R 5
DINZEIZAD 5N d o 72 (Fig. 6A). CD235a(+)/
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Fig. 6 Changes in the RBC-MP concentration of irradiated (@) and non-irradiated RBCs

(O) during 42 days of storage.

RBC-MPs were determined by CD235a (+) staining alone (A) or CD235a (+), annexin V
(+) double staining (B). Data are the mean+=SD (n=6). No significant differences were

observed between irradiated and non-irradiated RBCs by the paired t-test.

T AF Ty V(H)MPs IZBWT Y, (1EICHE S 28) Jp O
WAL D230 S e h o 72 (Fig. 6B).

z =

ARIMIREDBEEIZ L > T &R ENEANETT Y
v OERE () 1, PRI RS O BER L 7R 5,
PRAEICAE ) MR OBNAS, 2 TOWEYY L [k
WCHRENC X o TICHE L7278, MRS BE oo il I3 FR 1M 1% 35
0 HZ TRBEHED 42 0 Hofli & SRR s hTw
72 (Fig. 1, Table 3). AFOHLE K OV EEHILHET
AR OMHIIHE S Twiwnds, B 42 HE
DOHEIMFE O (041+0.12%) X, Council of Europe
DIEHE(0.8% Aiih) * & o7z L7z, F72, ik
BUHICHIGT L, 44 HERAE L 725k o % it 3k 57l o (i
(074£010%) "X ) bEETH > 72, Z 1 id MAP
WAL ORI L D b Bmslsh R cERL T b S
KB EEZ BN

ARIMERN ATP 35, 7% LBk O T REAERR R i i £
AR EEET 2. RFEICHE) ATPREOKT S,
INF TOHME & FERIZHGHNC X > TILHE L7275,
R 35 H H F CREGHO 42 H H O & [F5E I
HEhTwi (Fig. 1, Table3). —7, #RILEROEES
TERAEIC D B 2,3-DPG 1, MRETOA I D SR
D 524 L7z (Table 3). Lo L, fRAFIC
X o THE LA 23-DPG I, #iiifs 7 KEf CIER D
50% LPLIZ, 48~72 R CIEFIHD 95% ZHE$ 5
ZEVHEIN TS,

FRIMMERDZEIAIE, ARIMER L 0 VIS 2 @Hd 5
T OEERAMEIETH Y, BIEROMKT I
PEER PN C D ML i B R W B E DI T IS 54 % &
EZ2H5NTWAY REAKRO MAP MARIMEREHA O AR 1

HRERRIZOW TR L - TR T 52 L
HREICHRE STV 3?. R Cid, ABRBANIZBY
TH, REBREHF & RIS X ) AR MERZ
TEREAMME T3 52 L 2SI L, B oRIME 35
HH F CIRBETED 42 H H Ol & BET 2 A BED
BT L EER L (Fig. 3). LA LA s, ARINERE
ek, RIMEZOMES L REHOETOREICE
WT R F—DERENRREN EDPHSN TS, E
B, HxOBGEHIBW T, WEMOIESDEITKE
WZEhDH, SHRILICKREPLEEL Bbh:.

CDA7 (X & AL O PPV 503 2 25K SIRPoc & O
HAERIC X ) AEZ¥HI$ % “don't eat me” ¥ 7 F v
ZRET Y. 7 AOMGET T, TPARNZ I S 7z
CD47 KABARIMER L, FEBR I AP 7> S PR S % sty
ENTWR?. F72, PSIEIAEK, MW/
T AHAMMEAMC RN T 5 L AR I NS &
D7z, CDAT LU PS IERIEk 2 ) 7T » ADfREE L
ZEZONTWE, RABRBAITE, RIFERTREICE
% CDA7 OFEBUK T A3HE ST 57, FIBREHICIE,
Stewart 775, BRAFIZHEV CDA7 OFHBME T35 &
LT b A%, Sparrow H2 X% Almizrag S5¥ 132 H)
BhrwEL, MEICL > THREPRLR L, L ORE
1% Sparrow 5% Almizrag 5% 3ZFrL, & 5ICBYO
WELRD LN WHEEZ R L7 (Fig. 4). RIMEREH 0
PS £ZHIZOWTH, REFICHE S THENICHZ 2 LT 5
W 42 AIRFEICB W T A ZES L L T 53
wRBIAE D, AMETTIE, ARIMERD PS FHIG A &
WHEHC X 2 B2 2T 0o 72 (Fig.5). - T, &I
DRSS e O FRGS AR M ER A T UL, $RIEZ 42 HE T
DIRAFITBNT, CDA7 HBLOALT J O PS o B
WGERT 2271077 v ADTLH#EIZ W EATRIEE N
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7z.

FRIMERELF DIRAER G2 & ) RBC-MPs A3840114 %
Z EPHE SN TW AP RBC-MPs 2 in vitro (235
WC7e a7y y MEERHMEKEEALER 249
52 LD, HILEER O AR O 75 % R0 480E SO 2 B 5-
35 DR STV B, MPs 254 PS 2 % H
LTW2 DI TR AW, KRETIE, PSITHE
T5T7A2F T V2D RBC-MPs 7215 CT7 { &tk
bt RBC-MPs Zill%E L72. Wi b HRilfk 35 HH
T CIIEHH R L, 42 A CHEHINMEm Z R L7220
ATHY, BEHIZX2WMbRAOONLH» -7z (Fig
6). XoT, ARIORME K O HGH IR il Ek A %2 42
HEOREMA L7222 LT, RBC-MPs O EHICHEER
3 % LA PRE O REE IRV L E 2 B,

1 KB, S E ToORE & FBRTRAEIE-
THWML, ESICHEHC X I L 72 IRE#H 21
HHOEIZRBEHEO Q2 AHOMEL ) EETH - 7
(Table 2, Fig.2). Z® 7%, AP B TS
ARIMER A 2 P - AR, SRR
S 2360, HARRIN - fifiE#RFRor 4 FF
A OMY) KMEDO LFICERT 20803 H 5. F72,
21 HHUBED ERIZOWTIEA ) 7 257 4 V5 —
W& D, KR TE RN E Z 5N D™,

DIE, RFRETHE & IREHEZ 42 HRIERAS L, WEEO &
B A LR U 72RO, IR o R 3P4 42 HH F
T Council of Europe D #E#E 27232 &, EREDHE
M=, ATP g, RIMEREZEEICOW T, BRINKE 35
OHZCRBE#HO 2 AHOEE RS ETHL L
WIRENT. F72, CDAT3EH, PSFE B L U RBC-
MPs (ZHRET OB % 2T e 0o 7. AT O ik K
FElL, 21 H H CREICKRIBS O 42 HEOfEX V) & &iH
B0 ETHUENHLHO0, WHOAEE
L7236, AR MEREA oG R IE, SR 35
AHZFCHETE 2RI RIS Nz 2k, 40
OBFHIBWTIE, RO 6 23y 7 53y 793
HRORRILHEZ BB L 2METH L Lo, EF
OBHI L Y HARMERICK T % MAP OZ R AR
WL, BHRICEELAWEREEIEETE 2. 20
7o, BEBHBETORPERLLEZ 5.

MR AR ML ER B O G EI A1, 2010 413 83% T o
72A% 2019 4E121% 93% F THIIM L TW A, FRASE Tl
ARG 15Gy 2 PEE L 72 ISR I ER A 2% 1998
ERSIFG SN T WSS, HARERIM - MlaHRESO
WA RITAL yofdilke B, ZORGSMT Tl
GVHD OFPi#hif I+ £z 605, ity ¥ —
TOMGHNL 15Gy DSHEARTH 0, For A7 Tid,
Z SEAERINC 15Gy DAL O Sl TS S itk S 7z 3
AN A o7z, 5R D 7% OARTEBHANL PR TR
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FENT-DD, HHWEFFOT THIMICH VS0
I S 2T R WA, RIS B 5 B 15Gy 2°F
ThhrrEbiLS.

ARETIE HARDEIEIGE LT B 85 & W — 050
THERMEREA 2 B2 2 L & L, BRI
% 165Gy & LTHMGT L7z, 2B, HRTIE, BEEE
RGN Y F— L, F/z, FEERETIEE
WD B FMUS & 0 FGHESERECIE, e 4eth TS
MWET L2 2R L TWA. AR TIE, AT
237Gy, f/ME 191Gy RS S h, Z offiidsEoli
Wrry—onN)F—2 g UREREREBELCR%TSH
D (F—=FRET), Bk%EBEETORLEIICENZS
&, BRI RIS HE AT S 72 i ) 2 GFATG
L7zEwzr 5,

Xu 5% 15Gy #*5 55Gy THEGT L 7z7RImEko 2L %
FRTW 2. 35Gy g L - R1mEko 21 H HOERER,
KEGto 28 HA LM% TH B E L, F 745Gy B4HT
HIIX7THH T THRRG O 28 HH L FHETH S &3k
BLTW2, oMECHNEDOT A F5 4~ TH
WHNSE B SEEIETOREE LTRASRTWSD
WXL, ATE T EE AR E A S hTw
5. FO0, #EHEOF—F L BT S EI1X
TEZWVLOO, FHMEERE L7222 &I X 2R1IER
ANDWEIOWTIE, BICFHHIZME 2 ET S EE 2
5.

RIMERBH OAZWM 2 7 HERET 52 12D,
PR BRI 33\ CTH AN BRE) U CBESE S 2 ik i Bk
H D 9 E % kT X MDD B LR SN, ik
DB THFABENZEC BT D 73~88% Kl T X
B REVEAURIE S /2. Z D72, AR OEEIC
XY BEEMZ RS 5 2 AT, Mg 0%EEE
FOENERTAIENTEALLEEZONS. E72,
M3 O EE RLWIME RO RLICH N EZ L b
5. BRIMLIRFFDHE ML RR 25 R0 ORAF AT 42 1L BRATE A S 7z
2007 4 LARE, AR CTH 2 1% 21 H H F TOMA
WZBWT, ARIMEREANC B3 2 M &G Db 1d v
A RIMERARAETERE 720 T2 <, 21 HEUL oA
VR MR B O fE Bt & BT 5 2023 2 FHASE R
HERAZIILELEZ D,

EHO COL PR : HFHXAARTFHBEATH 2.

X W
D) ERIDS, HR A, AR, A SR ER B O A R)
SR O RE RS RS ST T BB 5 B ISR, Tk
20 AR EPRSE MR G L F 2T M) —H 4 =2 ABOK
WEEdisE  BFFE o1
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QUALITY OF IRRADIATED RED BLOOD CELL COMPONENTS DURING 42 DAYS
OF STORAGE AFTER COLLECTION

Yoshiaki Hayashi", Mitsuhiro Fujihara", Shinobu Wakamoto", Hisae Fuse", Yu Naito", Mitsuaki Akino",
Katsuya Ikuta®, Tetsu Yamamoto®, Hisami Ikeda”, Kazuhide Mure® and Shuichi Kino"

"Japanese Red Cross Hokkaido Block Blood Center

*Hokkaido Red Cross Blood Center

Abstract:

The shelf-life of red blood cell (RBC) components in mannitol-adenine-phosphate additive solution was previously
set at 42 days, but this was shortened to 21 days in 1995 due to the risk of bacterial contamination. Apart from this risk
of bacterial contamination, however, the quality of current non-irradiated RBC components is assumed to be accept-
able for usage up to 42 days after collection. If the quality of current irradiated RBCs beyond storage for 21 days is
comparable to that of non-irradiated RBCs on Day 42, the shelf life of irradiated RBC components may be extended.

Here, we compared the quality of irradiated and non-irradiated RBCs on storage for 42 days. The increase in
hemolysis and decreases in ATP concentration and deformability during storage were greater in irradiated than non-
irradiated RBCs. Nevertheless, levels in irradiated RBCs up to 35 days were superior or equal to those in non-
irradiated RBCs on Day 42. Irradiation did not effect CD47 or phosphatidylserine expression on RBCs, nor RBC mi-
croparticle production. In contrast, it enhanced the increase in supernatant potassium concentration by storage.

These results suggest that the shelf life of irradiated RBC components may be extended up to 35 days, with atten-

tion to increases in supernatant potassium concentration.
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