Japanese Journal of Transfusion Medicine, VVol. 47. No. 6 410 611 829—836, 2002

U u

gobgoobboobbtoobbouooboboga

oo ogov
|:| DlD

opoooo®
oo gov

oo oo

‘Dooooooooooo
*DO0000ooooo

CHANGES IN CYTOKINE LEVELS IN BLOOD COMPONENTS DURING STORAGE

Mitsuhiro Fujihara', Shinobu Wakamoto", Kenji Ikebuchi*™,
Hiroshi Azuma'”and Hisami Ikeda"
""Hokkaido Red Cross Blood Center, *Tokyo Medical University

Key words nonhemolytic transfusion reactions, proinflammatory cytokines, RANTES, soluble Fas

ligand, soluble CDA40 ligand

100000

Jjooooooooobooobobbooooo
0ooooooooooooooooooooon
g oooooooon
0ooooooooooooooooooooon
g oooooooon
0ooooooooooooooooooooon
g oooooooon
0ooooooooooooooooooooon
0000000000000 interleukin-10 IL-
103 tumor necrosis factor-o0 TNF-a[1J IL-6(1L-8
00000oo00ooooooooooo*™od
0000000000 0O0RANTESO B-thrombo-
globulinO B-TG platelet factor-40 PF40 0 0 O
0000 O O transforming growth factor-f TGF-
po0o0o0o0DO0ooDO0ODoDOoDoooooDOoo
0™000000000o00o0oooOoooooo
00ooooDooopPCOODOOODOOOODOORC-
MAPOO OOODOOOOODOOOOODOOOODOOO
Jo00o0ooooooooooooo**og
0ooooooooooDooooooooooon
g oooooooon
00000000 Fasligand OO O O O CD40
ligand O OO DOODOOOO

2000000000000000000

goboooooooooobooooobooooDo
cooooooboooobooooOooOooOoooo
oooooooboooos3ooooooooono
cooooooboooobooooOooOooOoooo
ooooooooooooooooooOoooDo
coooooooocoobooooOooOooOoooon
000001993 00Muylle0*™ 00000000
ooooO IL-10LL-6OrNFa 000000000
oooooooboooooooooooOoooDo
coooooooobOOobOooooobooooon
oooboooobooooooooooooooDo
coooooooogliL10L-eOrNFe 0 00O
oooooooboooooooooooOoooDo
oooO0ooooOOoooooooO0on0iI-10 TNF-
o0MOOO0O0OOO0O0OOOOOOOOOODOD
cooooooboocoobooooOooOooOoooon
00000000000000Mm0 Stack 00
cooooooboooobooooOooOooOoooo
oooiL-soooooooooboooon

obooooooooooocoOobooooono
00000000000 000Muylled*®00
HeddleO*OOOOOO0OOOOOOOOOOO
O0OMwle OO OOODOUOOOO0DOODOOOO



830

gooopPCOODOOOO4O00D0O0O0DODOO
oo0ooelO0ODOOOOUODDODOUOUODCOO
00o0oooDobooooobooooo pPCcOOd
TNF-oOIL-10IL-6 0000000000000
goooopooboooooboPCObOOOOOO
00000000 00oU000o000oUoOUHed-
ded*0 PCOODOODODOOOOOOOOO
000000 200000000 OUoUoUod
gl ooooooo
ooooo0o0oooooooWuoooooooo
0000oooooooooIL-1poon IL-e
0000000U00oo0oooooooo Muylle
00000000000 Platelet-rich Plasma
PAIPRP-PC OO 143x 10°000000000O
0000 Buffycoat O O OO O PCOBC-PCO
000015 10°00000000000000O0
0000d00o0D0oDoOD0oDOoOoOoooDbDoDOPRP-PC
OO0oe300BCPCUOO 270 DO OOOOOOO
O000IL-60 000 PRP-PCO 79+ 240pg/ml
00D0OBCPCOD 1+ 7pg/ml 00000000
0o0o0ooo0o0oOooooooooolILenDd
goooo0o0o0oo0oOoUooUoUoooooooo
gl ooooooooo
goooo0o0o0oo0oOoUooUoUoooooooo
oooooooobobooooobooooon
oo
Joooooooooobooobobbooooo
00000o0ooUooomoooooooO PRP-
pPCOO0OOODODODODOOOODODOOOOODO
0990 0000oOooooPpPcO0Ooooogog
00oopPCOODOOOOO TNF-oO IL-1B0 IL-
L8000 00000000 DOUODOOD
0000000000000 000O monocy-
te chemoattactant protein-l 000000000
J000000oU00oOoooooooooOoo®m
ooooo0o0o0o0o0ooUoUoUoooooooo
oo0ooooboooooboo i-sonooooad
O0O000O0OOFg1l00DDOODOOO 3000
gooooogopCcOOILSO000O0O0OODOO
0000000D0000000000 1x10°0/
mOOO000000002x10°0000000

Japanese Journal of Transfusion Medicine, Vol. 47. No. 6

10000
o
1000 °
= o
£
2 100 o8
(-]
3 o o
10 80 o
(0]
11oo00o0—o0-8 |

103 104 105 106 107 108
WBC (cells/ml)
Fig. 1 IL-8 levels versus initial WBC counts. IL-8
level in apheresis PCs stored for 3 days was plotted
as a function of the initial count of WBCs in the

apheresis PCs. Values plotted are the means of du-
plicate IL-8 measurements.
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Table 10 Levels of RANTES and TGF- 1 in apheresis PCs during storage ”

Day 0

Day 1

RANTES

TGF- 1

28.81 2350 212
06-7580

1510 1150 112
039-3180

56.81 32.70¢ 55.6
0156 -204.60

22611820 158
0118-5870

Day 3 Day 5
108.81 104.20x 809* 152.00 162.3% 806"
0204 -248.70 [0503-3110
40.6] 32403 281 56.81 4860 2997
[0109-9820 [0 16.8-1080

U RANTES and TGF- B1 levels are expressed as ng per mL ; data represent means] median(¢ SD with rangél n O 100J
T p O 00167 in comparison to Day 0 values. Reprinted with permission from TRANSFUSION 199901 390] 498 — 505,

published by the American Association of Blood Banks.

00000000000D00000000000
00000000000D000D00000000
00 O0ORANTESOBR-TGOPFAD DO ODOOD
0 O TGF-B1DVEGFO vascular endothelial growth
factor[1] 0 0 0 CD40 ligandl CD40L[D 0 O O O
00000000000D000D00000000
00000000000 0™y

RANTES
RANTESOOOODODODDODODDOOOOO
00000000000D000D00000000
00000000000D00000000000
00000000000D000D00000000
0000000000O000oo0O0oooogon
O0Kluter 0* 000000000 PCOOOO
00000000000D00000000000
00000000000 D000D00000000
0000000 PCOODODRANTESD OO
00000000000003000000 PC
00000000000D00000000000
00000000000000D00000 PCO
OO0 RANTESODOODOODOOOOODDOO
00000000000 D000D00000000
00000000 RANTESOOOOOODOOO
oo

O000000PCOORANTESODODOODO
0000000 TablelOO O™ 0000 288
+21.2ng/ml 00030000 108.3+ 80.9ng/mi 0]
50000 1521+ 806ng/m 00000000
O0D0OOOORANTESOODOOODOODOOD
00000000000D00000000000
0000000000000000000000
00000000000D00000000000

250 — 60
= 50
£
S 401
5
= 30
=
L 20+
F “1 |1
0 T =
5 0 1

Fig. 2 Effect of prestorage filtration on RANTES
and TGF-B1 levels in apheresis PCs during storage.
Values are the median for six donors. Open column,
unfiltered apheresis PCsO Closed column, filtered
aperesis PCs. Reprinted with permission from
TRANSFUSION 19990 3900 498-505, published by
the American Association of Blood Banks.
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Fig. 3 Effect of prestorage gamma radiation on

RANTES and TGF-B1 levels in apheresis PCs dur-
ing storage. Values are the median for six donors.
Open column, unirradiated apheresis PCs[ Closed
column, irradiated aperesis PCs. Reprinted with
permission from TRANSFUSION 19991 391 498-
505, published by the American Association of
Blood Banks.
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Fig. 4 Main chemokine receptors expressed on hu-
man basophils and their ligands. The scheme shows
CC-chemokine receptors that have been exten-
sively characterized in terms of function and bind-
ing properties.
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Fig. 5 VEGFies levels in apheresis PCs during stor-
age. Day 0, n0 210 Day 3-5, n00 25.“ 0 pO 0.05, by
unpaired nonparametric Mann-Whitney test.
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Table 20 Bioactive substances in stored blood components

Bioactive substance

Possible involvement in NHTRs

IL-1

IL-6

TNF-a

IL-8

sFas ligand

sHLAclass 10 II

SVEGH isotype 1650

Histamine

RANTES, B-TG, PF4

TGF-B

sCDA40 ligand

Myeloperoxidase

Plasminogen activator inhibitor-1
Eosinophil cationic proteifl ECPO
Eosinophil protein X1 EPX0O
Bioactive lipid&l lyso-PC, lyso-PAFO
Neutrophil-derived protein YKL-40

fever, chills, nausea, and discomfort
fever, chills, nausea, and discomfort
fever

transfusion-related acute lung injury
immunosuppression
immunosuppression

tumor growtti] hypotensiond
allergic reactions, tumor growth
allergic reactions

myelosuppresive effect

fever

tissue damage, tumor growth

tumor growth

immunomodulation, tissue damage
immunomodulation, tissue damage
transfusion-associated acute lung injury
inflammation

O0Stack 0700000000IL-8000000
0000000000 004760+ 38700k 10°/
miD 200 0000 28000 1,000pg/ml 000
0000000000 13pg/ml 00000
0000000 IL-60000000000000
00000000000M0O000000000
RC-MAP OO IL-80L-6M 0 IL1p00D00 70
0000O00*0IL8dLp0 00000000
000000000000000007pg/miO0
00000 IL6000000000000000
O0OO0ORC-MAPOOOOOOODOOOOOOO
0000000000000000000000
0000000000000000000000
ooo
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00000000000 O OO Fasligand
OFasLO00000 HLADOOD 10000000
00000000000 invitroD MLRO OO
CcTLOODOD0O000000000000000O0
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OO00invitroOO MLROODO CTLOOO OO

0000000000000000000000
0000 103x 10°0000000000000
0030000000000000000 FasL
O00O0OOHLADOOO IOODOODOOO0DOO 20
ng/ml04ug/ml 000000 MOO050000
0000 1ng/ml0 15ug/ml O O 0 in vitro 0 O
O0000000 HLAODO 1002ug/ml 00
O0000000D000O0O0O0OMLROOO CTL
0000000000000 FasL O 10ng/
m O0000000000000OMLROOOOO
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O0O000 invitreDODOODOO0O0OO0O0O0O00O
0000000000000000000000
Ooooooo

0000000 103x10°000000000
O00000050000000000000
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