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A Basic Study of Ultraviolet Irradiation on Blood for Preventing of PT-GVHD

Hideya SATO*, Akira ICHIKAWA®, Tetsuo SHIMADA*, Yoshinobu MATSUMOTO**,

Yoshitaka NISHIMURA*** | Ichiro FUKUMOTO*

Post Transfusion-Graft-versus-host-disease[] PT-GVHDUO is one of the most severe side effects of blood transfusion. There is no effective
treatment for PT-GVHD, the mortality rate is about 100%. Therefore prevention of PT-GVHD is very important. X-ray irradiation 150
50Gy to blood products is recommended as a standard method for the prevention of PT-GVHD. But a X-ray irradiation unit is so expensive

and so heavy that small medical institutions can hardly afford one.

UV irradiation to lymphocytes has also inactivation effect. UV irradiation to blood products is expected to solve these problems of the X-
ray irradiation. But the method has some problems such as its low power and low transmittancy. We researched the inactivation effect of
high power UV irradiation on lymphocytes using Super-High-Pressure-Mercury-Lamp as a high power source of UV ray.
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gooogo

0 O 0O GVHDO Post Transfusion-Graft-V ersus-Host
DissasePT-GVHDO OO OO0OO0OO0OODODOOOODOO
o00oooooodoDoooooooooooood
0000o00ooooooDoooooooooooogd
ooooooooooooooooooooooog
goooggoloooooooooooooooooo
O0ooooooPT-GvHDOOOOOOOODOODOOO
oooooooooooord

goooooogdoooooopooooooooao

ooooo

g ooooooo

goboooooboono

goobooooboooobboooob

PT-GvHDO OO0 O0OOO0OO0OOOOODOOODOOOOn
gboboboboboboboboboboobgaon
gooooopr-gvHDOOOODOOODOODOOODO
0000000000000 00015050Gy0000
gboboboboboboboboboboban
gboboboboboboboboboboobogoon
gboboboboboboboboboboboo

ooooooo1s00o21o
*D0000000DO000
*0oOooooOoorROOOO
**0p0ooo0oooo

000000230020010

gtooooogoboobooboooooooboogoon
gbobobobobobobobobobobogan
gbobooboboboobobgoboboboobogan
gbobobobobobobobobobooobgon
gbobobobobobobobobooboobogn
gboboobobobooboobgobobooooboon
gobobobobobobobobobobokgo
gboboboboboboboboboobooobogn
gbobobobobobobobobobooobogn
goboooooboooboboooobooboo

gbobobobobobobobobobobo
gboboooogormooogopr-gvHDOOOODO
gbobobooboboboboboboooobogoon
gboooboboobobooboorooboboan
gboboobobobooboobobobobooobogn
gboboboboboboboboboooobogn
gbobobobobobokbobobobooboan
gboboboboboboboobobobooobogn
gboboboboboboboobobobooobgon
gbobobobobobobobobooboobogan
gboboboboboboboobobobooobogn
gbobobobobobobooboboboobgon
gbobobobobobobobobooboobogan
gbobobobobobobobobobooobogn
gbobobobobobobobobobooobogon
goboooon



gobooooooooooooooooooooooooooooooooo

goooQoOoooooooooooooooooo
goooOooOooOoOoOooOoOoOoOoOOoOoOOoOoOoOoOoO
oooooooooooDoOooOOoOOoOoOOoooooonO
goooooOooOoOoOooOoOoOoOoOoOoOoOoOoOoog
goooOooOooOoOoOooOoOoOoOoOOoOoOOoOoOoOoOoO
J000000o0o0o0oooogoogogguvooooo
goooooOooOooOooOoOoOoOOoOOoOoOoOoong
0000000000000 00DOO-Methoxy-psoraen
go-MoPOO0ODOOOOODOOOODOOOODO
goooooOooOoOoOoOoOoOoOoOOoOoOoOoOoOoog
O Peripheral Blood mononuclear cellsT] PBMCs O in vitro[d
goooooo-MoPODOODODOOOOOODOOOOO
goooooOooOooOooOoOoOoOOoOoOoOoOoOoOoO
goooOooOooOooOooOoOoOoOoOoOooOooOoOod
oo0o0oooooooooOoOoOOoOOoOOoOO0OoOoooonO
goooooOooOooOooOoOoOoOOoOOoOOoOoOO
goooOooOooOooOooOoOoOoOoOoOoOoOoOoOooO
ooooooooooooOoOoOOoOOoOOoOO0OOoOooOoog
goooooOooOooOooOoOoOoOOoOOoOOoOoOO

0 0O O O PhytohemagglutininO PHAO O OO OO0 O0OO3
O0000O0OD0OO0O0OELISADOODOOOOO.ODOOO

gbooooboobobooobooboboooboooo
ook oooooooooooboboooobobo
ooon

gbooaod

ogoooboooog

goboooboooobooboobuoobooooo
0o0o0oo0ooobooooooooooooboo
Polyvinyl chlorided PVCO O OO O0O500p mO O OO
goood

goooooooooooboobooobooooo
goooobooOooboooboeCcooobOoOoboOO
gobodoboobboooboobuoobooboo
0d00bOOoDOObOODOoDoDOobOooBcOOoDOoOOO3
gbogbdoboooobobobobooboonoa

O000OoouvOvisoOOoOoOOoOOoOou-200000
oooooooooooooooDooobooobooa
ooooozooo40onmOO0O0ODOOOOOO OO0
O001x3mmOOOD0OO0OD0ODODODODOOODOOOOO
oo0ooooooooooobooooobooboa
O0ooooooooPBsS-OO0lvaOODOOOOO
gooboboooon

0OO00O0OPBMCs

goooo0ooOopooooooooopoooooo
000000 0o0ooDo0Ooo0ooooooooog
O BCOUO OO Ficoll-Paqued 0 0 0 0 00O PBMCsO O
oooooooBCcOPBSOD-000OO0OOOOOOOOO
O00000DOJFicoll-Paqued O O O O O Pharmacia
BiotechO 10mIO 0O OO0 OO OO O O 1500rpm 30min0
ocoopBMCOUODOOUOOOOOOPBS-)DOOOO
1000r,pm 10000 0000000000000 0O0O0
0000000000000 0Od FCsO Gibeo BRL
100p g/mlO streptomycind Gibco BRLIT 100units/mlO
penicillinO Gibco BRLO 0 0 O RPMI-16400 0 O 00O 0O
O00O00ooooooolox 106/moooooog
oooooooooog

goboooooboooboobooa
Ooooo400nmI 100 000O0OCCOOOO0O0O
gooobobobboooooobobobobbbooooo
UV-A 04000 320nmd UV-BO 3200 280nmJ UV-C
02800200nmO 00 000O0OOOOCOOOOOO0OO
gobooooboboobvuv-BOODOOODOOODOO
gouv-co0Oooooooooooooooooooo
gboboooooboboooboobobooooboobo
gboboooooboobooooboobooooobo
guv-AD0gduv-couv-BOOOOooooooooo
goooooooooboooboboobooobooobo
gboboooooboobooooobooboboooog
gouv-coOOuv-ADODOOoOoooogooooooo
gobooooobooog
gooboboooobooboboobooboobooo
OO0O0ooooooooogoooooceBT-15A0B
glwioooooooooooooooooooooo
O0D00AOBOODOOODOODOO3650312nmO0O
gboobooboobooboooobobobooboobo
0mmOOO00O00000000O000O0O0O0OOoOOO
UVX Radiometer D UVPO O OO OO0O0OO0OCOOOO
OD000AOBOOODOODOmW/eid 00O DO CBT-
IbA00-MOPOOCOOOOOOODODOCOOOOOOO
gbobooooobooboooobooboobooogooo
gboobooooobobooooboboooooboo
gooceeT-15BO00000O0O0OOOOODOOOO
gooo2zowoo0oooooooogoooooooo
Oo0oOooooOog20mnmOOeonmOooooog
O00O00OrRgOOODODOOOOOODODODDDDODO
0000000000000 O0oDoo300nmdd400nmO

oooooooo



gooevHDOOOODODOOOO0OO0OO0OO0OOO0O0O0O0DOO0OO0OO0

gbooooboobobooobobobooobogooo
OO0O00DOO0OOO00D0DO Optical ModuleXt 0 O 0O
gbooooooobobobooobooboboboooooo
gbooooboobobooobobobooobogooo
gbooooooboboooobooboooboooooDo
gbooooooobobooooboobobobooooobo
0 400mW/ceriD O O O

5 100-

O

2

c

s OML—_‘A
x

300 400 500

Wavelength (nm)

200

Fig.00 O Spectrum distribution of high pressure mercury lamp

ooooog-MmoP

g-MoPO O OOOOOOOOOO3OnmIOOOO
gboooooooboboooobooboboooono
oboooooooboboooobooboobooogooo
gbooooobooboboooboobooboooboooo
gbooooooobobooooboobobooooooDo
goboooooooooboooboboooo-MoPO O
gooooooolosp gmibooOoOoOOoOoOooog
0000000000003 0000UUELISADOO
gooooooobobooooboobooboooboobo
gooooo-MoPODODODODODODOODOOODOO
gboooooooboboooobooboboooono
ooon

OO00ODOELISAO
ELISADDDODODOODOOOO0O0O0O0O0ooooon
0 O Cdl Praliferation ELISAD O 00 Boehringer Mannheim(
goOooOoOoOoOoOoOooOooOOoDoDOoOOoODOOOOOe
emmO0OmOO000000000000O0OO0
Oo0oOoOooOoOoOoOoO0oOOoOOOOO0OOO0O0OOOPHAD
OO005SomOiO0OD0D0OD0O0OO0000370000COo2
O00000ooooo0ooPHAOTOOODOOOO
ooo0oooooooO0ooo.Oooooooooood
OOO0oOolooplDO0%%00000000O00DOOO
O00oooob -Bromo-3' -deoxy-uridined 0 0 00O

000000230020010

goODNADOODOOODOOOOOoOoOOobooobo
goooooebDDOeODDOODOOOOOOOOOOO
0000000000000 peroxidaseD OO 00O -
BrdUu-OOOOOOOOOOOOOOSDOOOOOO
00000o0o0oU0oooooooooo3ooooog
OoOOOOD0O0OD0DO TeraMethylBenzidined O 0 O O
gboboooooboboooooboobooobooonoo
O0000oooooooooo492nimo0oggg
gbobooooobobooooboobooogoo
gbobooooobobooobooboobooobooono
gboboooooboboooooboooooboooo
oobooooobooog

gobooooobookOoooooooo
goobobooobooboboooboboboooo
gbobooooobobooooboboooooo
gboboooooboboooooboboooonoo
085035 00 0000000000000000
goooobbooooooboobobobbooooo
2010mW/ci0 000 000000000000 OMAP
googoooosomnODODODOODODOODOODOO
gbobooooobobooboobobooooboooo
gbobooooobobooooboobobooboooboooo
OO0oob0bDbOD0OOO0O0O0O SYNCHRON EL-ISE
OBeckmanOD OO OKOOOOOOOOOOO

goooooo

OO000O0000O00bDOoO00DboO00DFReO-ad
bOO0OODODODOODOOO0O0O0O0oOo30nmOOO0O0O
Oo0oooooooooooooos3onmooog
gboboooooboboooobooboboooboooDo
gbobooooobobooooboobooogoo
oo0o0000o0oO0ooooooooO300nmOO
0000U0ooooooooooooo300nmdod
goooo400nm O00O000COO0QCODOOODOOOO
om0 O0O0000ooooooooooOooog
O0oO0o0o030nmIO0360nmI 000000000
goboboooooboboobooboboboobooobo
goooOooooooooloDooooooooood
gboboooooboboooooboboooooo
oooDoooolommOO0OO0oOoODOOoOoOoooDoO
0100001 mOOOODO0OOoOoOoooooog
gboboooooboboooooboobooobooobo
goooooooooboboobooboobooobo



gobooooooooooooooooooooooooooooooooo

a
8
&8
2
a
Q
<
| T T T
200 240 280 320 360 400
WavelengthCl nmQ
3
&
=
):
<
L| T T T
200 240 280 320 360 400

Wavelengthd nmQJ

Fig.O O Absorption features.
(a) Blood bag (b)Red cells
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