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W HARTIE, 2004 4EA 5 HIMERERZ: S 24 PC
DM H W SNTE 2. ZOAMERBRE S W85
PC OfFRIC &, AR EHOHFTT LV ¥ —
BB & 0 T LARBSISIIEAD LA, ZBxal
FE SN Tnuinil,

soluble CD40 ligand (sCD40L), regulated upon acti-
vation, normal T-cell expressed, and secreted (RAN-
TES, CCL5) & U Transforming growth factor-B1 (TGF-
BL) XPRAF IR A & bl L, A% o> s
LRAMT A T LSS S LT BP0,

CD40L 1, Mg LM% L T\ 5 39-kDa DIFEEE
PEREATH Y, Er 580 B35 & 18kDa O
P (sCD40L) & LCilElEs %", CDAOL OZHAT
5 CDA0 i, MENEAME, €/ %A b, ~ra77—
U, CFEB R MM EI2FEBLL TH D, CD40-CD40L
FOMELERAS, SERIMRICEEL TW3Y. F7-,
Ifi/MRHEIH D sCDA0L 1d & N TOFBASULD A 74 T—
¥ —THbHTAAY 75574 E (PGE,) DEMZ
RIFTHA 70t F 27y F—E20%BEFRET Y.

RANTES (ZHi/MRD o FRIZE Z 5T 5 8-kDa
DTFEAAY - T773I)=O—2THY, FWMICLy
AR S, FERER R IFIR IR ER O B L IR R b
AF I VR L L, iHEREROEEAL 2 RS 5.

TGF-B1 i 25-kDa DG WEHTH Y, TR P =T A
GEIHET LI EMOENTWSEY. HIZ, TGF-P1
F~ru7y =Y ROCHROEEFETIWE L LTH
<. TGFBLIFIM/MUZBEIZE T, RAEHIZERE,
LR s 5. PC ol EH Toli%E TGF-pl LN
EARBICLEAIELZ P HEEINTWSY,

PRI ML/ N ARAF IR E 3R LR (9 70% D e
) B AIMEERRE, FEE MR mE o
FABHEEZIRT I, LA Lo, JEElEl
JEMECH Y ORI A 2L, F BRI/ MU IR
T EIER QR AL ZIRT €578, E&II3HE
TE RV, N, BRAFIINRA 5 g5 5 A B PE
W % BRI T W5 2 A7 A ORSED, HE
I i B FH D FE AR BE & A & & 5 72D IR LD
WEEELRH 5. 50, HMBREFUILE A D5 PC
DOERAERIZER S N5 sCD40L, RANTES J U TGF-
Bl DEE ATV, BIZ I 6 OEFEEWE % Wk b
T 5720DOWE Y — XDOFREIT DOV THGET L 72,

- &

1. % PCc DR

HIMERBEZ: PC OFRIMIL, BT D FIMUZHE, Bk
MEWE TR bhiz. S OFEEIZIE, ALT (alanine
aminotransferase) fEASHE ML L& /R L, Wil & L
THWwOHNZRW 10, 156 RO 20 Lo PC w7z, Z
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5o PC %, 20~24C T, 60rpm ICTIRE L 2255
10 HERAE L 72, %&b, MY H% day 1 & L7-.

2. YO TIVERRURIEL - pC hOEEEMME
DEE

B2, 4, 6, 8XRCI0HBIY Y7y ¥y r3h/:
PC FO LA BEEWE DR EZ T 72 %~ 7V (PC)
13 1,000g, 15 s 0ol L, 15 57z kg2 512 10,000
g, 10 ML EEL, 2oLk (%) % -80T (2
THAERAT L7z, ABEEY E oWl & 1x, ELISA kit
EHWT, Bff~v=2 7 VI EwEE L 72 (sCD40L
K Y RANTES : R & D Systems, TGF-B1 : BioSource
Europe SA).

3. Ny FETORERENE

L), T4 I HAE LCUT O 4O L a—
A=AV (A) RRTATVER T HE—
A (Cellufine Sulfate, F v V&), BV yBx
AT NV EHT HE—X (Cellufine Phosphate), (C) 4
I/ VBiE% AT % ¥ — X (Cellufine Chelate), (D) 7 =
ZWVIE) % F 3 5 E— X (Cellufine PB) . W75 kAL
oKL LT 10 HH® PC (day 10-PC) Hisk o ik
K5 HH® PC (day 5-PC) Z& w7,

e LTk, £Era—Z - E—X3ml (25% A
51 —) % REE 2L D, modified Tyrode's buffer
Mz, 1,000g T35 Mom0x 4m#RL, i
L7, &f&lC, 2,000g T5aH&ELL, Ny 77—%
R F CHRELZ. BB EADK Y — X2, 25ml DIl
4% (day 10-PC FI3K) ¥ 7213 day 5-PC ML 72, &
nH%9—5—%T60rpm (2T 3, 20~24T 12T
W L7z, 2otk MAEEIMEETIE 2,000g T 5 4
DI i (%) Z8REL, PC @I T 1,000g,
15 7 D3 OV T, B2 10,000g, 10 ZmE %2 B
(%) 23 L, —80C IR LA. v —2 -
Y — XD LT, A F 7213 PC 2@mL, Mk
JEMLEE, R o iz a Y bu—)v e LTHY
7z, R O KA BRI B R B & ELISA 12 TllE
L7

4. I/MRERUIILMREEE

3ml DFELT—R - ¥—X (25% 25 —) &k
%, 25ml O day 2-F 7212 day5 -PC Z2RntE, /v
FIETOWERFALIL L FIRRIC, 3R, k@ L7 %
D%, 10 MY > TVEEHET LI EIZEI ) E—X%
HARLRE ST, RiEolMIES% &), /MK
FE R OIS AL~ — 1 — (CD62P, CD63) DilllE
AT o 7z, /R BV M BRET R 1 (K-4500, Sysmex)
WCHIE L, M MGEEAL~ — A — @ CD62P Btk K O
CD63 Bt /MRIER (%) 1&, PE ikt CD62P Hifk
J O PE BLak#t CD63 $i/A (Becton Dickinson Immuno-
cytometry Systems) # 2570 —% A4 F X b —I(C
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Fig. 1 Accumulation of BRMs in the plasma of PCs
stored up to day 10.
The concentrations of three BRMs (sCD40L, RANTES,
and TGF-Bl) in the plasma of stored PCs were
determined by commercial ELISA Kkits using aliquots of
PCs collected at days 2, 4, 6, 8, and 10. For all three
BRMs, statistical differences between day 2 and days 4,
6, 8, 10 were observed with the paired t-test (p<<0.05).
n=6

Japanese Journal of Transfusion and Cell Therapy, Vol. 57. No. 3

THIE L7z, 7a—H%4 X MY —Ti&, wiEdEs
(FSC) K OUMIA#GELE (SSC) W&o CTH—F4 ¥ 7 L7z
e, B/ & 5RO 5 PerCP 35T CD61
£/ 7 a—F )UK (Becton Dickinson Immunocy-
tometry Systems) {2 T —F 4 ¥ 27 L7281 % Ifil/ MK
I E L7z

5. FLEAKFEER (LDH) DAIE

MBI D~ — 5 — Tdh 5 ABBKERZ (LDH) %
H%E L7, day 2-PC L UF day 5-PC 12D\ TG BRFAL
W (aybtu—vi2a&d) BN+ o LDH
i % LDH assay kit (Kainos Laboratories, Inc.) 12
THE L7z,

6. IM/\REESERE

M/MEEREIE, 7 T =& b & L CHIREE 40umol/]
adenosine 5-diphosphate (ADP, Sigma), 10ug/ml
25 —7%~ (Horm) ¥ 7zi 10umol/I ADP +5ug/ml
AT e, M/MREEEE (PA-200, #
D AT THRREERZWE L 7.

7. BREED 3 v V7EIEE (Hypotonic shock re-
sponse, HSR)

HSR OHIEIE, FIVA S ORHEFIZLY, 5608
BEEF (BioSpec-1600, SEt#ERT) 12Tl L7,

8. In/MMRFZEE

M/MOEEOME I, SoEBm/MIUEEEET (Hema
Tracer 801, NB)IC L D WMEL/Z Ay T - T K -
7u—FENC XD, #IER (Orpm) J OVHEHERE (800
rpm) DOEEHEH S ES00/E0 #FIHE L, Kb/,

9. HEEtLIE

FERIL, PFME£1SD TRLUZ. HEHMLHEIL paired
t-test TITW, pMHAS005 LT CTH B r— A%, AR
HhEL7-.

B

1. REFOPCICER SN -EEEENEDRE

Fig. 11277%3 & B Y, RANTES & U" TGF-BL i& 2
HH25 10 HHE T, L L DICF LML,
HEH 10 HHIZIZ 2 HHOMEDK 5~6 fEFRE M
L7:.sCD40L iZ, 2 HEH2S S HHETH L IHmL,
BHHICIZ2HEOW Ao EELZR L7225, £k
10 HH F T3 HR Mz /R L7z

2. EIO—X « E—XC & Z4EEEEME ORER
*

(1) day 10-PC Hisk DI % 3k & L2234

% ¥ — X TOWAE NI O sCDA0L HIxFFEAE L~
(%) (€= AREEMFTF UL IT> 723 2 bu— U
2100% & L7-ft) &, ¥—X A:134+18 ¥—X
B:337+99, ¥—XC:833+94, ¥—XD: 114+
35THY, CUAMDIHOLL T — R - ¥— X dxhE=E
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Fig. 2 Adsorption of BRMs in the plasma of PCs stored
up to day 10 by four types of cellulose beads.
The residual concentrations of three BRMs (sCD40L,
RANTES, and TGF-Bl) in plasma derived from day 10-
PCs, treated or untreated with one of four adsorbents
for 3 hours. Ctr: Control (No adsorbent), A: cellulose
beads possessing sulfate ester groups, B: cellulose beads
possessing phosphate ester groups, C: cellulose beads
possessing iminodiacetic acid groups, D: cellulose beads
possessing phenyl borate groups.
Asterisk (%) shows the data of a sample that is
significantly different from that of control (Ctr) treated
without an absorbent for 3 hours (p<0.05). n=5

B< sCDAOL 25 5 Z L ASHI L 72 (Fig. 2).

FRRIC, RLELFE D RANTES HHRHERAE L~V (%) 13,
=X A:01+£02 ¥—XB:00+00, ¥—AC: 735+
140, ¥=2D:01*x02TdHVY, CLUID3HDL IV
O—2 - E— X3 R { RANTES 2 % 2 &A°
HH L7 (Fig.2).

F 72, LB D TGE-BL AR ERAE L~V (%) 1, ¥ —
A A:736+156, ¥ —AB:464+171, ¥— X C:916+
115, ¥=ZXD:351+121 TH Y, CLUHND 3D+
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Fig. 3 Adsorption of the BRMs in day 5-PCs by cellulose
bead (A) or (B).
The residual concentrations of three BRMs (sCD40L,
RANTES, and TGF-f1) in day 5-PCs, treated or
untreated with cellulose bead (A) or (B) for 3 hours. Ctr:
Control (No adsorbent), A: cellulose beads possessing
sulfate ester groups, B: cellulose beads possessing
phosphate ester groups.
Asterisk (%) shows the data of a sample that is
significantly different from that of control (Ctr) treated
without an absorbent for 3 hours (p<0.05). n=5

=R - U= X5 TGF-Bl 2535 Z &8
HI L7 (Fig.2).

(2) day5-PC %kt & L7=865

Y — X DIZ2WTiE, #ik3 5 & 9 /M1
K OMEE LDH GO ITTH#E D FRS b hiz720, PC %
BT BWAEREERICBWTIRE— X A RUB2H
WCHEE L 7z,

ZOFER, W — X TOWAELIE DR L X
V(%) 1&, sCDAOL IZxf LTI ¥ —X A 1 159423,
¥'—ZXB:536+47 RANTESIZx} L Cix, =X A :
132+30, E—=X B :97%26, TGF-BLIZx LTI, €—
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Fig. 4 A representative profile of platelet activation by flow cytometry.

Platelets were gated with FSC and SSC, and further gated with PerCP-anti-CD61 antibody,
which specifically reacted with platelets. A representative histogram of CD62P expression
of day 2-PCs is shown. Isotype: isotype control, Ctr: Control (No adsorbent), A: cellulose
beads possessing sulfate ester groups, B: cellulose beads possessing phosphate ester groups,

D: cellulose beads possessing phenyl borate groups.

A A :786%185 ¥ — X B:429+164, TH - 72 (Fig.
3).

(1) RO* (2) R XD, IM4Es PC OWHEITBW
TR BRI RDRD H 7z,

3. /Ny FIRIC K RS LIEHR O MM/ MREE RO/
wiEHEAE

day2-PCE#tnu—2 - ¥—X A, B 713D Tl
I ZAT 5 72 B O M/MGREORMIE (€ — AR E
A F T A ST o720y P — V%R 100% & L7-
i) &, &% 4FH70, 87 K160% TH -7z (Table 1
AT FENE O EIME £ 1SD Z7R97). 72, FBRIC day
5PC % A F7213 B TWAF L % AT o 7- B D I/IMIGREE
OFRHEIE, K479 R 86% THo7z. ZDX
HITAERIZ X 0, /MR O3 I T 25580
b7z,

/MG EALIZ D W TIE, CD62P K U° CD63 B4 I
MR E 7o —H 4 b X MY —I12X )% L7 Fig
412, Wi EELE (FSC) KOG #ELE (SSC) 12 &
BRI D 7 —F 4 >~ 27, WA /MR RG22

PerCP ¥E#HL CD61 (2 & 57 —F 1 ¥ 7 %7)R7. CD62P
Btk /MR LR O E B % Fig. 4 I2R$25, €—X D
MR LMD A EEI N Y — >V ZBR LTz, 4 ¥ — X T day
2-PC % LB L 72F > CD62P B il ML (%) 12,
a2 ha—)bys. E—2X A=10.29+5.16 vs. 13.64 +6.39,
I hE—)bvys. E— X B=1048 +2.91 vs. 899242,
a¥ba—)bys ¥—ZAD=1048+291vs.41.78+11.02,
TdHh -7z (Tablel). M, %Y — X Tday2-PC
LB L 72B2 D CD63 B/ ML (%) 1, 3~ b
O—J)bvs. U= X A=1261%615vs. 1302513, 2~
PEa—J)lvs. E— X B=1754+727vs.19.14£827, 2
Y ha—)Vys. ¥—RXD=1754+727 vs. 43.34 = 8.29,
TH-7z (Tablel). THXHIZE—=XD THUHEL 7>
Ifi/IMR T, CD62P 2 U8 CD63 B E il MR R (%) 13
WEEDIY PO VLD SERICEMZ R LD
¥— X A KO BAHI/MITIE, 2~ ba— Vi
LIHE R ARIZEO Ok h o7z,

day 5-PC Ti&, CD62P Bpifii/IMiIEEE (%) 1, =
YhE—=)lys. ¥—ZX Avs. E— XA B=1299+322 vs.
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Table 1 Characteristics of PCs treated or untreated with
one of three cellulose beads (A, B, and D) possessing
different groups

<Day 2-PCs>

Cellulose beads (A)

Control Cellulose beads (A)

CD62P-positive % 10.29+5.16 13.64£6.39
CD63-positive % 1261£6.15 13.02+5.13
platelet count (x 106/ul) 1.262£0.338 0.882+0.336*

plasma LDH activity (W unit) # 351 +50 35444

Cellulose beads (B)

Control Cellulose beads (B)

CD62P-positive % 1048 =291 899 +242
CD63-positive % 1754727 1914 +827*
platelet count (X 106/ui) 1.176 £ 0.258 1.028 +0.212*

plasma LDH activity (W unit) # 288 +28 296 + 24

Cellulose beads (D)

Control Cellulose beads (D)

CD62P-positive % 1048 291 4178 £11.02*
CD63-positive % 1754727 4334+829*
platelet count (x 106/ul) 1.176 = 0.258 0.706 +0.131*
plasma LDH activity (W unit) # | 288=28 783+ 287*

<Day 5-PCs>
Cellulose beads (A)

Control Cellulose beads (A)

CD62P-positive % 1299 +322 17.11+3.82*
CD63-positive % 16.20 =247 15.68 +2.60
platelet count (x 100/ul) 1.491 +0.402 1.183+0.329*
plasma LDH activity (W unit) # | 29821 317+34

Cellulose beads (B)

Control Cellulose beads (B)

CD62P-positive % 1299 +3.22 12.10+3.07*
CD63-positive % 16.20 =247 1456 +2.76*
platelet count (X 106/ul) 1.491 +0.402 1276 £0.341*
plasma LDH activity (W unit) # | 29821 271 +21%

Values shown as mean=1SD, n=5
*significantly different from Control at P<0.05, # Wroblewski
unit

1711+382vs. 1210£307, TH o7z (Tablel). [k
12, € — X T day 5-PC 2 /0LH L 2B CD63 Rt il
MRIEE (%) 1X, 2 hPE—JLbyvs. E—ZX Avs. E—
A B=16.20+247 vs. 1568 +2.60 vs. 1456 £ 2.76, TH -
72 (Tablel). PlEXbY, Ero—R - E—X A RO
B ALV CLE, B35 70 /MBS P LIS RED B e o
72, =R - ¥—X D TId#E LI/
DB BTz,

4. Ny FEICKZ|ELEZOME LDH JEMHE

£ VY — X T day 2-PC % L3 L 7zBR o 1fi4E LDH §i5H:
(Wroblewski unit, W unit) iZ, 2 > b —)b ys E—2X
A=351+50vs354+44, 2 ba—)Lys. L—X B=
288+28vs.296+24, L HREEIIRD LN Do 728,
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tiu—2 - U= X DAHIM/MITIEI Y Fa—)bvs.
¥— X D=288+28vs. 783287, LATEIZE W Mili% /R
L7z (Tablel). & ¥ — X T day5-PC # ML L 72D
4 LDH & (W unit) 1, 2> ba—Jbys. E—X
Avs. U= A B=298+21vs.317+34vs. 27121, TH
D, HELERIBDOON o7z

5. /Ny FIERICK ZMELIEERO M/ MrEFERE

£ ¥ — X T day 5-PC & LHL L 7-1% DI/ IMREEERE L,
40umol/I ADP Tid a2~ PE—)L yvs. =X Avs. E—
A B=48+13vs.33+12 vs. 42+14, 10ug/ml collagen
TEaryhue—)bvys. =X A=73%+23vs. 6522, T
B0, £ — I/ TH T 0AAE & 7 o 7228,
ZOMDRERIZB VW TUITIFICHE R A RITRDO SNk
o7z (Table 2).

6. /Ny FEICK ZHELIEELD HSR

£ — AT day5PC #H L 72D HSR IE, 2~ +
H—)vs. E—Z Avs. U= X B=770%£90vs.75.7+86
vs. 75886, TH Y, AREIAD LN Lh o7z (Ta-
ble 2).

7. Ny FERICK ZRELIEER O M/ MRAZEE

% ¥ — X T day 5-PC % WLHL L - B O I/ M E % A
fy 77K 70—FICTUELREZA, E800/
EQliZaryra—bys. U= Avs. E—=ZXB=0.850=
0.013 vs. 0.854 =0.006 vs. 0.856 +0.007, TH Y, AHEE
3RO SN Ah o572 (Table 2).

£ =

M/ DA 12 sCD40L, RANTES K& OF TGF-p1
AEHE - BT A Z L RBICHE S Tw B Bl 2,
FIIMERERZ: PC o> RANTES J2 OF TGF-B1 i1, 6
HEORAEPICEIINT 5 2 LG SR TWBY. L
L, IhoowELRE, HIMEKEE 7 4 VY —, B
PRIMZEE, FAEMPEMB Ny ZFHBRR - EA SN,
Z D7D O R BE Y E ol gk - BREIEAL
LTV R H B, 2 T4HN, BUTOFIHIZT
BRI B CHRIM S N, 7 A BB N Y 7 IR
X N7z FERERZ: PC 2o, 10 H B4R H @ RAN-
TES K U° TGF-B1 #EDHIE %17 - 72

SCD40L 122\ T i, BEIZ Khan & (3K E o FedE 7 o8
RN CTHRIM Y OVRAE S M7z PC 2T, 7 HH
FTORFEFOEFEICEH L THREL TV, L2 L
H AR D B HE o O BHZ TR I OVRAF S 7z 145 PC
ZHWT, 10 HH % TOfRfEH O sCDA0L HRi i IZH
THHEIE RV, 22 THHbbIIIBATORBET
O RHZ TERIM Y ORAE S 725 PC 2 VT, Meat
EMZ 7.

I i o A BE R E OWAEBR ROV TIE, BRI
FEPERFfE 7 1 )V &% —HRANTES % IL-8, C3a, Cba
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Table 2 Characteristics of PCs treated or untreated with cellulose beads (A) and (B)

Control Cellulose beads (A) Cellulose beads (B)
platelet aggregability (maximum %)
40 uM ADP 48+13 33=12* 42+ 14*
10 ng/ml collagen 73+23 65*22* 73x21
10 uM ADP +5 pg/ml collagen 82+9 807 82+£5
%HSR 770+9.0 75.7+86 758 +8.6
platelet morphology (E800/E0) 0.850+0.013 0.854 +0.006 0.856 +0.007

Values shown as mean=1SD, n=5
*significantly different from Control at P<0.05

FWAETHIEFHEINTVDEYY. Zh 6 O &
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3).
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