ALK

104 %15 2002F3 A

B SHEPAERETIZ BT BrGPla/lla-Iba-liposomesd 3T —4 »RE TH
H%t,ﬁ% ............................................................. Efe:%; 6

FE AEJ/OECRAIBRERGOMIMRICRIITEZELATHFHEL
CDBEERTERI O ATBEIE «-rvvevesreseseresesrnseseesenecnssneneae. BEH B 17

ARTIFICIAL BLOOD

Vol. 10 No. 1 March, 2002

Contents

Openlng Message ................................................. leoshl Tohyama 4

Review: Adhesion of rGPla/lla-Iba-liposomes on the collagen surface
under f/OW COHO’ItIOfIS ................................. Takako lehlya 6

Virus screening by nucleic acid amplification testing (NAT)
for donated blood ....................................... Shinlchl'ro Sato 11

Original Article:
Effects of hemoglobin based oxygen carrier on platelets:
Implications for coating artificial surfaces:«--+--+- Satoshi Fujii 17



£ A
= A

FOAAFMERBYERIFERRE

P
=

$ o b

BBk

R E
: 2002%FE6A7H (&)

b o)

F—

"MLER B DR,

C FR14F9RA4R (K), 58 (K)
(B BE(EAKRFEFEIESE L)
- ERTEERZARE

32

T860-0806
REATHERET4 &85
TEL: 096-359-2020

AIMAZESEIORIS B LAA
(RIETFERICZHK(FFaw)
—fEE (03E)

R - EHEE

. T860-0811 BEARHEARAI2-2-1

BBRAKRFEFREIBFE B
FOEAAMBERNBEMERFRRE
EBR ®RE ER

FL EBF
TEL/FAX: 096-373-5082



v - —
= A

EOE MAKBEWERE L RSIL

IX-International Symposium on Blood Substitutes

Sip
&

: 2003%3A2A8(H)~58 (%K)

B AR EZEETSYERTIL
T160-8330 EE#MHEX AFE2-2—-1
TEL: 03-3344-0111

st
Ul

LR fE— (BERBRRFEZFBARFHE)

BB BESZKRE EFH BRHBAH
T160-8582 REFREABFHEXERETIS
TEL: 03-3353—-1211(A## 62333)
03-5363-3806 (Ei#)
FAX: 03-5363-3499
U R L : http://www2.convention.co.jp/athisbs



ERE

HARE M A2 B ok
s RIERER A IER
w1

)ik

m
W

Al R TSR A DMK TR 2 D T nw i 2 iz ) L7, MTTFALWWJ@W@
h*U)<U&LTAi¢t,@ﬁ@é IR — A2 IR EA I T s - L b A
N F FlFactive member 2 (3 & T LWL £ 9 LA WALT AEIZ2 L £,

N N A A sl TG AS108 2 BB Z 127 H4th 2 X2k L, Dk ) BEHL
P, BoiEic k) 237U, TS B TH-72h ufr U305 LHER A, Rik— 1L,
W e, oA 2 B A (AR =Y TR AL I X3 hr»72DTL k9 »%) 2fs L
T, 2L OO L EE SN0 TTHY, KRN 2 it & Lz ld, W10 o )i sy o
WEJZ Ny X M T NS o2k 2722 T3 A Lol 3 20140 §1HA S 2 220 6
AT L9 TT A, Mk % AT LS %Kiy IR TR S AUTRZZWFED Koo L i2iibitx L7,
FAEHD ) LRt EFA DY, Ml Y 5 ALy, LFicy, dwnwibodrihkahr-7220bunibdhbo70 L
ITY.L i Lo Fn M 2 L EA LM EL#THYD L £ 9.

Bl TS T 0%, R4 KeplEmil 2 26 LT, WMPHZ AR L 2 L2y, MEI LA LD
N7 0 - 2B D 6 % Gy U 6 4L, WRISHAE £ THOAWELE Mo AT 2 L TH Y £ L7zhy, 484-c
BRSNS KBt Pz 2 B, XHNITOIMRIZh - TE D £ L7z, WHIB0AIZ60m L2 4, il
ERy RIRFE A IO IS HRR LN ER e v 7 =12 LA TH 6 v E L7z, IM6e2F L) TS 4T
HARE ML 2202 RIS, 22508 L THh 5P 6 4F #bﬂuﬂifﬁﬁﬁ%%yy—m%k§ﬁ
LA, WERREOF IR SNE L2, o TP 64 HiT A ZEL 4 < , ARSEAIZINE L

TR TA LM, HimoF L WO L X0 Bihizr 9 - TlE, - L TRbd Lo
ZEDEERLTHY) F L7,

FAIRRANA04E4, SOERUCII R A T "A Tk, Himic b k2> TB D LT, bk
EE b BT Wi xRl wE R nFE T,

AL e m L F LT osm T HIRZ 77 3 ol it b k- - BAlT 2 RSN TE Y, /MR
IRAICHEL <, e L LTLAMERMAEMZ 2, SHATMEOARTHY 2L £ ). ZALZIEH
MER X 4 < PR Ze v A LEE IR X ~€ 7 o & > (Hb) XI3Z nLofsdifk, & HICHbO~A 747
AL T EGCFE L ). A TRASE2HOLENA2lE, ANLF# e (1960400 A%, A LM
WHMOMRD 725 REDZMIZ > TBY)EFLZE2RGHLET,

4 A Ui Vol 10, No. 1, 2002



R RN B b A 1950 1R, ALN/BBEE O R EIR AT A v b - B 2 F U A IR
FDOEA T A L EFIHLT- o N TG & 8 L 72w 2 (S 0720, mdc a7z 672
- 72, 19581 (Corwin s, Wang b (34 3 ¥V = FEIAREZ G T A T HbE V20, Ao BRI 2
(1966), HE¥rehnl (1972) FHFFZox 7zl Lz,

Kl D Clark (1966) (255 ADFHAKIAPFCHOHIZ 77 Z 2 kH THEETw 4 Z & Z NatureiliZ 78 &, Geyer
(1968) (ZPFCTF v F DA l4c4 % L Thloodless rat & 8 L7z, 2HTEIT LD 2 B Y2541 A1968 ~ 1970
123 TFluosol-DAZ IS L, FDADR 0] L & - THERIIZINHL S L7z 3o TH - T,

TR/ SOFE BRI LR S 7.

N T HbO & Sl (3 Ll < o S ity S 47z, F <3 ke o b A & v b it7zHeidelberger (1922)
lFcrystalline oxyhemoglobin & #3324 4 0 & S CHLE L7z, 4002 6 WMAUZ S MEZ Bk iz v
B, IR L TH D LR, kI =2 —2— 7 v 7 7 =7~ T, K. Landsteiner,
P Il RS KPR — A TH - 7. XKL AL Van Slyke (1922) § HbBEGEDFIEE L Tu7e,
DR L 72 Mg DO, COLMERE, pHERIE T 5 5MRIZH F N ICLA X T, F4 L2204 K0 A, 21
P TEEEZ T -T2,

Z1 L Y KDz - 72, met Hbfb L 7 Vastroma-free®oxy Hb{.:aai&’i‘ﬁféf\" 2L D N2 DWSED
o129, K dRabiner (1970) (3pikeZe FidHbi LB ICkiE 2 £ < -2 w2 L 20Ek L, 250mLYE:
WTILZERAS L7z, ZHE Vil oL => 75— Rofk@ddat v o — TN S 7z, MR AL 4 <
AT, Minikovan|% 1412 L 4UZ30 A B 75 12 Hbifg & 400mLAL 3 D EHT L 7278, MfH(3 20 74 ) DIRFI 7
L, BEINESIETH - 72 2w, X Malahoviz b = 777 — K- -Pavlov Medical Institute T16f
DWFBIMEHR £ 2 O HbiE & R, i A d D, BHERNE 20 - 7225, 8 IRERIGLTHDbIZ T A & 37Tk
I TlEy &Lz,

1970410842, 19804112 A » T 2 < ) Az D34 iHbik % fiF52 L 7245, KEDDe Venuto > (1984) #*
&AL {LHDbZ pyridoxal-5-phosphate # #hn L 72 PLP-Hblg, MU R 2 7 4512 & L7,

FRIMERIE OAF K DA & L TIiE, Hbd ATHZA ¥ ¢/ lafb L7230l ) A TRIER 2075 § H T
H59 . AW PIRE» 5% 5 U RY =B TELNLL LD Z 0w, MAEDOMALH Y, i
LW EREEL T wanT, I TRALSETnREL,

TR A MER(IA Y (2B 2 5 Oz B VT, ZRANDGRE AR L LT, R %@%Mﬁ%#
O 2 DRI X U T HiZe R IERA R, JER IS ZFONUAMERBIPLR Z £ > T 3 BAEFHITH I
4. BRI TSR & o o TABGE L 278 - T A MERBER U 2 A3 12 L TR T e w
AHFHZGT, 2D &5 e NFZOHBEUST 2HR &> TV B D THY, TNHDANITEEMTS
B 7 DT,

ACERERT L 2 S VL0 2 Z 5D 2 EICh b AL ET A, WKIERICHO S =—7 %0y
S LTRECREZINDZZ L 2WFFL TOAEHA,

ARTIFICIAL BLOOD Vol. 10, No.t, 2002 5



TRENREE T IZE (T 3rGPla/lla-Iba-liposomesd
77— RE COMIELHESE

Adhesion of rGPla/lla-lba-liposomes
on the collagen surface under flow conditions

PiAF A
Takako Nishiya
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Abstract

Liposomes carrying both recombinant GPla/lla (rGPla/Ila) and GPlbafragment (rGPlba) (rGPla/lla-Iba-liposomes) instantaneously and
irreversibly adhered to the collagen surface in the presence of soluble von Willebrand factor (vWf) at high shear rates, in marked contrast with
translocation of liposomes carrying rGPlbg alone on the vWT surface. rGPla/lla-lba-liposomes interacted with platelets on the collagen surface
to form aggregates. In a homogeneous solution, rGPla/lla-1ba-liposomes enhanced platelet aggregation in a dose-dependent manner, as evaluated

using an aggregometor.

Keywords

platelet substitute, liposome, rGPla/Ha, rGPIbafragment, adhesion, aggregation
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Figure 1. Dependence of the interaction of rGPIa/Ila-liposomes
with the collagen surface on shear rate.
Images were obtained after 3 min of perfusion on the collagen surface

at different shear rates, as indicated, in the presence or absence of

10 g/ml soluble vWI. Liposomes have an exofacial rGPla/lla density
at 2.22 10% molecules/particle.

control anti GPla

free rGPlalla
(0.1 ug/mi)

free rGPlalla
(1 ug/mi)

control mouse IgG

Figure 2. Inhibitory effect of the anti-GPla monoclonal antibody,
Gi9, and free rGPIla/Ila on the interaction of rGPIa/
Ila-liposomes with the collagen surface under flow condi-
tions.
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Control; images were obtained after 3 min of perfusion at a shear rate
of 600 5!, Liposomes have an exofacial rGPla/lla density of 2.22 10°
molecules/particle.

Anti-GPla; experimental conditions were the same as control except
that rGPla/Ila-liposomes were incubated with 10g/ml Gi9 for 5 min
at 37°C before perfusion.

Free rGPla/Ila; experimental conditions were the same as for the
control except that 0.1 or 1.0 gg/ml of free rGPla/Ila was present in
perfusion solutions.

Control mouse IgG; experimental conditions were the same as control
except that rGPla/lla-liposomes were incubated with 10 gg/ml con-
trol mouse 1gG for 5 min at 37°C before perfusion.
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Figure 3. Time-lapse analysis of liposome movement on the col-

lagen surface.

Each image is a composite created by the superimposition of 30
successive frames, taken at 2/30 s intervals, Het of 37.5%, shear rate of
2400 57!, platelet count of 1.25>10*/1, 10 gg/ml soluble vWf, and
37°C.
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Figure 4.

A.

rGPla/Ha-Iba-liposomes with exofacial densities of rGPla/Ila
and rGPlba at 2.17 X 10% and 1.00X 10* molecules/particle, respec-
tively.

rGPla/Ila-liposomes with exofacial density of rGPla/Ila at 2.21 X
10® molecules/particle.

. tGPIba-liposomes with exofacial density of rGPlba at 1.16X10*

molecules/particle.

. Control liposomes.
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Percentages of surface coverage of rGPla/lla-Iba-
liposomes on the collagen surface. Dependence on shear
rate, densities of rGPIa/Ila and rGPlba, and vWT.
Values are the meantstandard deviation, n=6.
Percentages of surface coverage of rGPla/lla-1bg-liposomes with
different exofacial densities of rGPlIbe. as indicated. The exofacial
density of rGPla/lla was kept constant at 2.19+0.02x 10
molecuoles/particle.

Percentages of surface coverage of rGPla/Ha-Iba-liposomes with
different exofacial densitie of rGPla/lla, as indicated. The
exofacial density of rGPlba was kept constant at 1.08£0.08 X
10*molecules/particle. The percentages of surface coverage of
rGPIba-liposomes on the collagen surface in the presence and
absence of soluble vWT{ (front row) were 0.07-+0.02% at all shear
rates tested.
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Figure 5. Inhibitory effect of GUR83-35 or Gi9 on the adhesion of

rGPIla/I1a-Ibg-liposomes to the collagen surface under
flow conditions.

Relative surface coverage of rGPla/lla-lba-lipsoomes with different
densities of rGPla/lla and rGPlba, in the presence of specific anti-
body and 10 gg/ml soluble vWf, were shown. Values are the mean =+
standard deviation, n = 6.
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rGPla/lla-Ibg-liposomes with exofacial densities of rGPla/Ila
and rGPIbg at 2.17X 10%and 1.00 X 10*molecules/particle, respec-
tively.
rGPla/Ha-Ib@-liposomes with exofacial densities of rGPla/lla
and rGPlbg at 2.19X 10%and 5.27 X 10°molecules/particle, respec-
tively.

. tGPla/lla-liposomes with an exofacial density of rGPla/Ila at 2.

22X lOi‘molecules/purliCle.
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Figure 6. Interaction of rGPla/Ila-Iba-liposomes with platelets on
the collagen surface.
Images were obtained after 3 min perfusion of a mixture of liposomes
(4.0 10°/ 1) and platelet (1.0X 10°/1) on the collagen surface at a
hematocrit of 37.3%, soluble vW{ concentration of [0 ,ug/ml, 2 mM
Mg2t, 37°C, and various shear rates as indicated. Exofacial concentra-
tion of tGPla/lla and rGPlba was 1.0 and 0.7 ug/ml, respectively.
Values are the mean £ standard deviation, n=6.
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Figure 7. Inhibition of the interaction of rGPIa/Ila-Iba-liposomes
with platelets on the collagen surface.
Experimental conditions were the same as described for Figure 6.
Inhibition studies were performed in the presence of the RGD-peptide
(1mM), RGE-peptide (I mM), or PGE (1xgM).
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Figure 8. Enhancement of platelet aggregation by rGPla/Ila-Iba-
liposomes assessed by changes in light scattering inten-
sity.

PRP at 1 X104/ 41 platelets was mixed with various concentrations of

rGPla/lla-lbg-liposomes, and 10 gg/ml of collagen was then added

to the mixture.

EPC: egg phosphatidyl choline
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Virus screening by nucleic acid amplification testing (NAT)
for donated blood

g AE—RRY, Wi AEP
Shinichiro Sato, Hisami Ikeda
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Abstract

Nucleic acid amplification testing (NAT) is an effective method for reducing the risk of transfusion-transmitted viral infection from donors in
window period. Since October 1999, nationwide NAT for donor screening has been performed by an automated multiplex assay system for
simultaneous detection of hepatitis B virus (HBV), hepatitis C virus (HCV), and human immunodeficiency virus type 1 (HIV-1) in Japanese
Red Cross. Implementation of NAT eliminated NAT-positive blood in pre-seroconversion window period. Accordingly. the safety of blood
supply has been obviously increased. In this review. we described the viremia and seroconversion during early infection. The infectivity of donated

blood in window period, and present status of NAT screening for HBV, HCV and HIV-1.

Keywords
NAT, blood transfusion, HBV. HCV, HIV-1, window period
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Fig.2 Hepatitis C virus (HCV) markers during early infection
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Fig. 4 Human immunodeficiency virus-1 (HIV-1} markers during early infection

Table 1 Case reports of HBV, HCV, and HIV-1 transmission by donated blood negative in serological tests but positive in NAT during 1999

Virus transmission _No. Age generation Sex Disease

Pre-transfusion

Post-transfusion {weeks)

Progress {weeks after transfusion}

HBV 1 60 M  Hepatoma HBsAg(-} HBsAg(+) (16.1) HBsAg(+), anti-HBs({-) (17.1)
2 10 F  Acute lymphoblastic leukemia  HBsAg(-), anti-HBs(-) HBsAg(+) (39.4) HBYV DNA(+), HBsAg(+), anti-HBs(-) {69.0)
3 70 M Gastric carcinoma, etc HBsAg(-) HBsAg(+) (23.9) HBV DNA(-), HBsAg(-}, anti-HBs(+} (75.0)
4 50 M intrahepatic stone HBsAg(-} HBsAg(+) (26.3) HBsAg(+), anti-HBs(-) (37.6)
5 40 M Facial rhabdomyosarcoma HBsAg(-) HBsAg(+) (15.9) HBV DNA(+), HBsAg(+), anti-HBs(-) {21.9}
6 70 M Acute abdomen, sepsis HBsAg(-}, anti-HBs(-) HBsAg(+) (23.9) HBV DNA(-}, HBsAg(-), anti-HBs(-} (83.3)
7 40 F  Hepatoma, HCV carrier HBsAg(-} HBsAg(+) (9.1) HBV DNA(+) (30.4)
8 60 F  Rheumatoid arthritis HBsAgQ(-}, HBV DNA(-) HBsAg(+) (9.0) HBsAg(-), anti-HBs(+) (19.7)
9 40 M Acute myeloid leukemia HBsAg(-) HBV DNA(+) (21.7) HBV DNA(+), HBsAg(+), anti-HBs(-) (37.9)
10 80 M Hemorrhagic gastric uicer HBsAg(-) HBV DNA(+) {12.0) HBV DNA(+), HBsAg(+), anti-HBs(-) (17.3}
11 80 M Bile duct stone unknown HBV DNA(+) (11.3} HBV DNA(+), HBsAg(-}, anti-HBs(-) (11.3)
12 70 F  Bladder tumor HBsAg(-) HBV DNA(+) {(6.7) HBsAg(-), anti-HBs(+) (23.9)
13 60 M Dissecting aneurysm of aorta unknown HBsAg(+) (6.0) HBV DNA(+), HBsAg(+). anti-HBs(-) (9.1}
14 70 F  Hemorrhagic gastric ulcer HBsAg(-) HBV DNA(+) (5.9} HBV DNA(+), HBsAg(+), anti-HBs(-) (51.7)
15 40 F  Acute myeloid leukemia HBsAg(-) HBsAg{+) (10.0) HBV DNA(+), HBsAg(+), anti-HBs(-) (13.0)
16 70 M Hemorrhagic duodenal uicer HBsAg(-), HBV DNA(-} HBV DNA(+) (6.0} HBsAg(-}, anti-HBs(+) (34.3)
17 60 F  Myelodysplastic syndrome HBV DNA(-) HBV DNA(+) (17.3) HBsAg(+), anti-HBs(-) (36.6)
18 40 M Myelodysplastic syndrome HBsAg(-} HBsAg(+) (9.1} HBV DNA(+), HBsAg(+), anti-HBs(-} (27.4)
19 60 F  Hepatic chirrhosis HBsAg(-) HBsAg(+) (11.0) HBsAg(+) (12.3)
20 10 M__Brain tumor HBsAG(-}, HBV DNA(-) HBV DNA(+) (32.7) HBYV DNA(-), HBsAg(-}, anti-HBs(-) (70.7)
HCV 1 40 M Multipte myeloma unknown HCV RNA(+) (12.6) HCV RNA(+), anti-HCV(+) (16.7)
2 70 M Lung carcinoma HCV RNA(-) HCV RNA(+) (10.6) HCV RNA(+), anti-HCV(+) (43.1)
3 30 F Aplastic anemia HCV BNA(-) HCV RNA(+) (5.7) HCV RNA(+), anti-HCV(-) (8.0}
4 40 M  Gastric ulcer unknown Anti-HCV({+) (8.1} HCV RNA(-), anti-HCV(+) {IFN treatment] (20.4)
S 60 M__ Muitiple myeloma unknown HCV RNA(+) (11.4) HCV BRNA(+}, anti-HCV(-) (11.4)
Hiv-1 1 50 M Thoracic aorlic aneurysm anti-HiV-1(-) HIV-1 RNA(+) (2.6) HIV-1 RNA(+), anti-HIV-1(+) (2.6)
2 70 M __Gastric carcinoma anti-HIV-1(-) HIV-1 RNA(4+) (8.7) HIV-1 BRNA(+), anti-HIV-1(+) (8.7)
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Table 3 NAT-positive donors in Japan

Virus NAT-positive Frequency per 100,000 donation

n 500-pool 50-pooi
HBV 200 0.89 1.94
HCV 41 0.37 0.35

HIV1 4 9] 0.04

During 1899.7.1 and 2000.1.31, 2,140,207 samples were tested by 500-pool NAT.
During 2000.2.1 and 2001.10.15, 9,348,661 samples were tested by 50-pool NAT.
The results showed that total of 11,488,868 samples were tested by NAT screening.
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Effects of Hemoglobin Based Oxygen Carrier on Platelets:
Implications for Coating Artificial Surfaces
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Abstract

The effects of the modified human hemoglobins (Hb) on platelet activation were studied. The Hb derivatives were SNO-Hb, covalently modified
by S-nitro oxide (NO), PEG-Hb, modified by polyethylene glycol (PEG), and SNO-PEG-Hb, modified by both NO and PEG. Platelet activation
was assessed by cytometric analysis of GPIIb/Ila activation and P-selectin expression after stimulation with Hb derivatives. Platelet adhesion
and aggregation were measured in a parallel glass plate chamber or the chamber pre-coated with collagen and each chamber bound unmodified
Hb, SNO-Hb, PEG-Hb or SNO-PEG-Hb on the surface. There was significantly less platelet binding of antibodies for GP1Ib/I11a and P-selectin
with SNO-Hb, PEG-Hb and SNO-PEG-Hb compared with unmodified Hb. There was significantly less platelet attachment, adhesion, and
aggregation on the SNO-Hb, PEG-Hb and SNO-PEG-Hb coated surfaces compared with unmodified Hb coated and uncoated surfaces. SNO-Hb,
PEG-Hb and SNO-PEG-Hb induced less platelet adhesion and aggregation on thrombogenic surfaces compared with unmodified Hb. The

inhibitory effect may be derived from antiadhesive properties of Hb, antiplatelet actions of NO, and molecular barrier action of PEG.
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platelet, thrombosis, nitric oxide, hemoglobin, artificial surface

1) LR A KRR e R RIS BRI TEIN AL, AL AL AR5 7 71, The Departments of Cardiovascular Medicine, Hokkaido
University Graduate School of Medicine, N15 W7, Kitaku, Sapporo, Japan 2 ) dbigali K¢ Kr@Bel 5 iif e ft b BRI, Anesthesiology
I AL RPN EREDG e AR i A, Pharmacology  4) dULAE KPRE RV SR AT SREREREE IR R, The Department of Environmen-
tal Ilecalth Sciences, Tohoku University Graduate School of Medicine, Sendai, Japan

aCZ AL 2000951203 1280 2R 20024 3 11120

ARTIFICIAL BLOOD Vol. 10, No.1, 2002 17



1. [FL&IC

ML AR LA B0 N IR B o AL ROk & 3zl U Tl
SMUEFH EEGRES Y. MAMBA > T 7)) TH A1/
Hlal3EHAL R IZ B o TRESEDEIL LY, 70 70 /7 &
BERGr A L, F OS5 E AT 5, Tb/Hlaic xf
+ 2 /7 v—F bk eSS o i e o 1 BT z
HohThad, IHIFMBREIK AR ICHILEES Héﬁ’ifﬁﬁx&)f EF
THDIERRET D, T, HESES(D—DTHD
V7 F s *b(ﬂ)a/fﬂﬁ*\z’@ml SN O Weibel - Palade’J ﬁ\

DRI AT B *%*%[’l’(, i MR AS b o et Rg
TR & D IETHLE LD L e s A I EBL LY, T
fEkiE - Sialyl Lewm"*ﬁ’feﬂ* Ay N LTSRS

5. 5t T, [Ib/IHa*eP-+ L 7 F w3/ MG ko < — 4 —
ELTLHINI T BY

LR (nitric oxide, NO) WK TrHE/lE S 41, Primefi
247 L, M/Mioguanylate cyclase & iGPEfb S &, AUAZETIN
C(IMP(E<A€' |- 450 STl REE B, *ﬁﬁ"’ﬁllﬂ}ll’fé“. 1025 4
VRN 757 bna—54 712 vwsitd L%ﬁL’\J&
7 o &> (hemoglobin, Hb) (INO% F D4y FWIZFHLIZ 7
o 7 LAY B AR, RO L R s T A el REE A B
59 HbiZINOWKHHREE (T &7, /2R i% L7
— /L (polyethylene glycol, PEG) {35531 %ﬂ/ LT
A UMFHZ DU 2 AT & 5 2 0% uﬂfw L EZT
NOJKH i & 45 L 72 Hbfg sk, PEG & f4n L 72 HbigRiifk, <

DM AN L 72 HbiE Rtk & {1 L 72, A9 T3S 1
CF ) v Al - TH B L 7 F o iEH L, Hba®
MGG AL e L7263, £ 22 {i“ﬁ’ﬁﬂﬂf Hbizifint b
EHID L ) D7 iz o TR L 72,

2. Ak
2.1 S-Z—baV{ELARY TFL S O—LEHERS S EzHD
DYERL
Hbe LTk b E722i3 ik L ) Hb 28l U TR 5 % IR
#: L 72stroma free HbZ 38 L, ErELEERISMH L 2% S
ZbaviEL®RY) ZF v 2 a—n8E NS HbDHIK
{¥Nakai 5 D W PTIsTER L 72,

2.2 &M

P ~ECE D 72D E oy B 2 L, F 72 880RER I
RES fEBRPE D BH LB E 8T, 47+ — A#:z/t/bé*
Mtk MW AL S EIRERIL A T - 72,

2.3 7O0—H%A b4+ —IZ& ZIEE{ IR

5 v b 2RSS (platelet rich plasma, PRP, 10041)
# Hb M U2 DERTR (0—0.5%) 2205, 22CTA > ¥ 2
— b L7z, B e oM EmN IS B S i eP-k v 7 F o
%, FITCH A E#® L 72HiP-t v 7 F L Hiik(CD62P) = 7o —
FA AN = FHT, iERIISETE LM e UTREE L
729 PAC-13GPIIb/Ulaiz st 5 € / 7 o —F PR T, il

:{}tﬁEVDGPIIb/IIIa (313X A X EAed, Wb 1L72GPIb/
Hlalz D AEAT 5. T4 b b, #i4 bt 2 2GPlb/a -
D747 Aéﬁ.ﬁlﬂ»/% P4 4. PAC- 1y 7o—4%A4 }
A ) — & o TR AN & U C Ui lE L 72,

2.4 ANTHEA~OM/ RO -« BE

A5, 35— Ea—FA L Lh T ARADIMN
BLOREAT « S 6 A Hb & 2 DOERIAD R8O B L 72,
H 5 ZAMUZAT DM OREFT - SEEOWIE (2E, 7T A
Mras—2Ta—F4 777 ZMICHbE 2137 0t
B 2 4y, SEBR S0tk W B FPRPE2MZ T 7 AW, K
Pas—45 v Ta—F4 > LI n T ZAHUIRT 5l MR,
5 NN 2 40015 THgRBE L A A — Y2 s Ea— 8
IRAE L, R RO I &0 Rl L7,

. &R

H”%ﬂ Ik U, Hbil i Tl e~ Che2P £ PAC-19
EEOATLAEL 72X 1, X 2)., SNO-HbifEhE, PEG-HDbism
T, SNO-PEG-HbiFm#E ClECD62P X PAC-1D#7vd F41-13
Hbiihisic e~ s Th - 72,

I AMKNaS = Ta—F 4 L I LT AR

MR ORATIT D W T A S &, Hbi3 AT S /RO R 7 ) TF
BRI AR L 224 3, M 4), F 72, SNO-Hb, PEG-Hb, SNO-
PEG-HDbTIZHb L ) L 2D EPI N E -T2,

4. B

Hbig stk % A U piEk . U CHIW 2850, BT RN, B
VIR, F AT ST BIR AR A A (A T D uBEM ) ph o T O
1»‘)1{,\ 13HbA 72 & T/ BGE LT, Rk sE 0 D R 2R 2 36

WA B[RS 2 H LD, BRI Tﬂx%ﬂuﬁhutiﬁ‘émkmﬁf
P)T*i”?@'}}ﬁﬁg/ffq] FCN S 52 & xSzl ITE
o7 L\H*lé}ﬁﬂ’%‘&é%%ﬁ%é SNO-Hbi{Z i i % i
HA & 43710, M NI 5 NOTIRE IR S bk %
AT 2 o THAREZESR DI FE TR IZIHH I L 5

Al MR TII SR DI M RO TEMEAL & JUHE S 472 (11
1 , B2))y, -k, MU oREE - SEEEEI L 72 (X3, 1Y
TR DR - b D BLER ) e B AT 7 5 Z B i 72
6;t:!7 FLTHY, HIAMEERS T T =7 AU &
S TR ITREHEEE <, pOoE by S ES L&J@“w%
HThbIL2EHETD Y, M/AROME - SHIC BT 58
fMiHbO R Y, 5 MRS DBGHE S 5, MM R
Lz &t r o H 2605, wife LT, M/~
YN L GEL, RELETAT IR T L S
fEfiHbli kb - 2 I fetb s B2 s b, 7o,
25— v a— b L2H S ABICHDIERRAZ S Lo LD,
5 2 WA HDIE M % 340 L 7202 9 29I R - 1
HIRAS 2 S AL DG TEABRE LI T 2 080855 5

A L% Vol. 10, No. 1, 2002



J\ MBI MRS £ = XL LT, Ml s oEmbOs
BRI 7p 2141 T RONON 1244 f S K01 Ew 00 TN L B
1/)%@.’;&-&?, F DA Z D MM H R EORE» X £ 5
MR Ok, K, Rk L) AR L DS
XA % 2 4, Hbili ko M friild 7 7 2O EEIERTE % 4 2
T RO E ] &5y 82 5314, PEG-TIbI3EH{PEG
AT L &) RS & g%ﬂw mm& SO A I
150233 5, PEGRBUKME T 2 280235 L2 < <, PEG-
Hbmﬂ»kl’t DHDBE I TH T AMIZF T 2k ”J pHi, Hbx
PEG-1IbTE 45 ZMz o7 Hbo &AM 72 72 an;{z‘l‘i-ﬁ‘aF)
Hbq%‘bmwM&ﬁ@%E%ﬁMWTéWHM¢& ATV A
WNOSHEEE £ L7 HMIE SR IENOD Iz 2 55 111-

Means + SEM, n=6

1 P<0.01 vs control

* P<0.05, ** P<0.01 vs unmodified Hh
35 § P<0.05, § § P<0.01 vs SNO-Hb

1 pP<0.05, 11 P=0.01 vs PEG-tIb

L

>
1

++

++

Positive Ratio (%)

0 0.10303
Unmodified tib

010305
SNO-Hb
Concentration (%)

0.10305
PEG-Hb

0.1 0305
SNQO-PEG-Hb

Figure |

Effect of unmodified Hb, SNO-Hb, PEG-Hb and SNO-PEG-Hb
solution on P-selectin expression. Results are means+SEM. I p<0.01
compared to control, * p</0.05, * % p<(0.01 compared to un-
modified Hb, § p<70.05. §§ p<20.01 compared to SNO-Hb, 1 p<C0.05,
119 p<20.01 compared to PEG-Hb. The results are derived from 6
independently performed experiments.
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Figure 2

Effect of unmodified Hb, SNO-Hb, PEG-Hb and SNO-PEG-Hb on
platelet GP1b/I1la activation. Y-axis means the binding of PAC-1, a
monoclonal antibody, which recognizes an activation-dependent
epitope of GPlIb/Il1a. Results are means+=SEM. T p-70.05,  p<.0.01
compared to control, * p=0.05 % * p< 0.0l compared to un-
modified Hb, § p<70.05, §§ p<< 0.01 compared to SNO-Hb. The results
are derived from 6 independently performed experiments.
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Figure 3

Percent platelet attachment on glass (control, &), unmodified Hb
coated glass (). SNO-Hb coated glass (7 1), PEG-Hb coated glass
(@) and SNO-PEG-Hb coated glass (@) as a function of time of
platelet exposure to the surface. Results are means=SEM. * p<0.01
compared to control, I p<0.0l compared to unmodified Hb, ¥ p-_0.
05 compared to SNO-Hb, § p~70.05 compared to PEG-Hb. The results
are derived from 5 independently performed experiments.
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Figure 4

Percent platelet attachment to type I collagen (control. A), un-
modified Hb coated collagen (H). SNO-Hb coated collagen ([ ),
PEG-Hb coated collagen (@) and SNO-PEG-Hb coated collagen (@)
as a function of time of platelet exposure to the surface. Results are
means = SEM. * p<_0.01 compared to control, Y p<0.05 compared
to unmodified Hb, 9 1 p-20.01 compared to unmodified Hb. The
results are derived from 5 independently performed experiments.



5. #&®

NOZ {Jhn L 72 Hbfg it 2 N Oy L/ IHGse G i1 1 C:

PEG# 11 L 22 Hbi&E itk TIEPEGD 41 {-23) 7 —sh iz
AL DI e~ 52 00 & L < il Muuw» ¥
Z 6 A0S 7 A L 2o Hb SR S i G PR 2% &
A alfieti i s B X FH 2 L IEMTTbo AL Pﬁﬁ\ﬂ'#d M\ -
LT, MmN T > b, LR Z ARG
B, ANTILHD 274 » ZHICBIRKICHI A 5 mek%
CIFHAEDINIFTE S

BE Ik

1. Janes SL. Wilson DJ, Chronos N, Goodall AH. Evaluation
of whole blood flow cytometric detection of platelet bound
fibrinogen in normal subjects and patients with activated
platelets. Thromb Haemost 1993;70:659-666.

2. McEver RP. GMP-140: a receptor for neutrophils and
monoytes on activated platelets and endothelium. J Cell
Biochem 1991:45:156-161.

3. Knight CJ, Panesar M, Wright C, Clarke D, Butowski PS,
Pate! D, Patrineli A, Fox K, Goodall AH. Altered platelet
function detected by flow cytometry. Arterioscler Thromb
Vasc Biol 1997;17:2044-2053.

4. Myers PR, Minor RL, Guerra R Jr, Bates N, Harrison DG.
Vasorelaxant properties of the endothelium-derived relaxing
factor more closely resembles S-nitrosocysteine than nitric
oxide. Nature 1990;345:161-163.

5. Amiji M, Park H, Park K. Study on the prevention of surface
induced platelet activation by albumin coating. J Biomater
Sci Polymer 1992:3:375-388.

6. Nakai K, Ohta T, Sakuma I, Akama K, Kobayashi Y,
Tokuyama S, Kitabatake A, Nakazato Y, Takahashi TA,
Sekiguchi S. Inhibition of endothelium-dependent relaxation
by hemoglobin in rabbit aortic strips: Comparison between
acellular hemoglobin derivatives and cellular hemoglobins. J
Cardiovasc Pharmacol 1996;28:115-123.

. Faraday N, Rosenfeld BA.

.Inbal A, Gurevitz O, Tamarin I,

Nakai K, Togashi H. Yasukohchi T, Sakuma 1, Fujii S,
Yoshioka M, Satoh H, Kitabatake A. Preparation and char-
acterization of SNO-PEG-hemoglobin as a candidate for
oxygen transporting material. Int J Artif Organs 2001:24:
322-328.

Deible CR, Petrosko P, Johnson PC, Beckman EJ, Russell
Al, Wagner WR. Molecular barriers to biomaterial thrombo-
sis by modification of surface proteins with polyethylene
glycol. Biomaterials 1999:20:101-109.

Yabuki A, Yamaji H, Ohki H, Iwashita Y. Characterization
of a pyridoxalated hemoglobin-polyoxyethylene conjugate as
a physiologic oxygen carrier. Transfusion 1990:30:516-520.
In vitro hypothermia enhances
platelet GPlIb/Illa activation and P-selectin expression.
Anesthesiology 1998:88:1579-1585.

. Olorundare OE, Simmons SR, Albrecht RM. Cytochalasin D

and E: effects on fibrinogen receptor movement and cytos-

keletal reorganization in fully spread, surface-activated

platelets: a correlative light and electron microscopic investi-
gation. Blood 1992:79:99-109.

. Freischlag J, Backstrom B, Kelly DD, Busuttil RW. Blood and

peritoneal neutrophil (PMN) adherence in rabbits: the effects
of hemoglobin, peritoneal fluid, and infection. J Surg Res
1985:38:635-640.

Eskaraev R, Chetrit A,
Feldman M, Varon D, Eldar M, Loscalzo J.

Unique antiplatelet effects of a novel s-nitrosoderivative of a

Novicov 1.

recombinant fragment of von Willebrand factor. AR545C: in
vitro and ex vivo inhibition of platelet function. Blood 1999:
94:1693-1700.

. Stamler JS, Simon DI, Osborne JA. S-nitrosylation of pro-

teins with nitric oxide: synthesis and characterization of
biologically active compounds. Proc Natl Acad Sci 1992:89:

444-448.

A T Vol 10, No. 1, 2002



7 G-CSF

JARNOIU ]

BETFEEICNG-CSFBAl  (RmExE)
FOEIR SN, « WRIRI

yYZd N1 PN
s e o SROMEUEERR R
E o0, @ TANTENET

NEUTROGIN necton —%2 L/ T SAFLGEIGFHRBZ) CNLIS8
xFEE-FR . BE-AE. FRALOFE RV LFDIEERIRARNNEEZSRIIEELY,

ARTIFICIAL BLOOD Vol.10. No.1, 2002



OiREEICO

IO, BERLE, BUMELED» SEERUE SR,
MEBHREEHEEREGTHEE Z Lz, RO EEI IR
D FERLEDLOPREARNETTH, WBAIERE & MChE
FBRORYEHEBILTE N LTH LAY, £, 8R%
2 BRI 2 SERACR 12 TR T L7,

X T, AARMEIR 2320050/ N S4BT, %
oo dKYE L TR, EEERICB LT, 2ol el&T S
F )i L A o BB & SR, F L CA R oo S RO & HE
T BH7HIZ19934 7 H21 0 i2ikard v Lz, 2ol4nic
D FT, FRRETHOENRL DiTwmeasE TALILKE, TO
B X REICR SNSRI, ANTIMEOBRRIZE T
FERENY, AR RIS D F L. Lo L, oo
HICHZ 2 TREGHEES L2EIIEZ 00w ERWET, B
RIES T8 LTHAE 2 HEERT 2RE T4, Bk
THRITL TV AR F r»—EIZBNT LMz - 72 ) EEIK
BB BT ORI A Y, N TIRED B A1 BEE < R
THLOPEYFESTWEERWEY, l, ¥/ 4, XL

o
[3%)

b, FIEEREL *ihbb\'r7/m/ DR, AL
TOMBITH B S NELREE RIZI I ETLEY., £L
T, EETHBRZ 2 G N LR A LBk En#i L
SRR S /M:ZH‘HV)’JL”'(JTF LEATEY 9,
ﬁ*né PAT MG T, ENADBEROITEE &, 8,
eSS STERE A J“Vr‘i‘ui& Wk s LT, LR - T2
RIS LT3, 301, 631, 9, 12/ 4 v
DFEUTT D, A1 AT E TSRS 02 R
BOERFSR TR INL Kt TlkdDE S, F72, ~v 7>
AN=IERETALE ATV, K==V THETEB L A
FTLENDL TETY. ARSI LIS R T3 T,

2 2 I 5 DO MER AL & L2 & l) TR AL &
ED, Aﬁﬂﬁz%ﬁ&ﬁ‘é Vae—F bk UTHEIIE o T X

fnrEnE g,
ZHmZ is?Eb\LiT

DO RRIN 2 545, % Lfm;é* %

(i) 5511

A LIL#& Vol 10, No. 1. 2002



TS AE N EY

RERAREIOUZ A

HEEESm

WAL O == -1- =310

GZIgRUTF L2003V A RES AT 2D

ma SRR DT

MFONZ LI o

= e s o W 3hEE - IR, L .
spafean el | - : FERLOI=E (Z2R)%
LDV Rf[(INEE
TBBEE L,

HhE ERERE B
AEFAREKRS 4 AOHBESIEKRIASU
T1I01-003 R REMFABERRHEEH-—TEI%ES8S T540-8645 ABRMTFRXEEEIMTB1HE 1S

2001 F11 ARK:

ARTIFICIAL BLOOD Vol. 10, No. 1, 2002



Ay, MRS AT RIS
D, T L, FRSHNH
D, TEEBERES RN 50 2
RIZEFIbLTRED R LI CHE
DD, RESOERAEAYE2HTH
Bl E LW, efd HmYET L HE
IBHTLIRT 22 Lok D, B
WORGIWMETAAET S, 0HE
AT OV, MESICEBE RS Dtk
Fih o T3 U v,

SR

T—7arHnwT7oy E—I2 kAR
RN LS5, 72770, FEEEMCE
BIERGT L2 S, BT & B RS
BEGUT 5,

1) a7 —7az2HwTERL, i
MLy 7bpeidlilTt7ey
—IZE DB TEI L, FDEE
FabE—4 8RRk I,
My, M g e madd a8 4
NYFNDy 7 BLVTFXR T
TANEARTLRGE LRI TEZ 2,
Ao RES L, BL1H
I, R, Rk, &8
HIE, WCEEY, WOWE, o
WA E OIERT, S SCERT L
AT 5, FEEEROEAIEIB 5,
147207, 20fT& 9 5.
3) FREd, E, B LIz oWT,

2)

4)

o
~

6)

IRTRIRE

2 FLLLBRLZAI PP 6, Keywords (3
KT 6 ML) 24T, B H E S
RGO R a fHT 5 2 &, X
Wiklz 7 —7" a2 T, No
TABSTRACT 774N LT —F
a2 LI LT LD,
Wwtrilzar= () EUF N ()
i

KoL, Times, Helvetica,
Courier, Symbol7 + > k ZFill] &
L, BRI &35, 72720,
LEB L OEA BN T THS
b X,

eyl 7 7 B TRy R, il
HHArldm, cm, mm, gm, L, mL,
pL, mol, g, mg, xg, ng, pg. g,
N/107: & % v 5,

Figure & Table : I HIHIZ 2 1L £ 1L
BTl k. A B, K

AL oN— F 3 B — IR AR E W
T A2 &, Figureldifet 7€
b ERMI X 9%, Tablel3fHBIC T A
DL ET 5,

SCBR ARSI LT s e
fF1F, Sghelgs, 9, 1, vy )k
T4, WO it & dthe Vancouver
styleizfit . @F &%, woUEY,
RV B H~H, X
L, maofeizk btz 72

{Index Medicus!Z4E8L9 5, HLYT
ROBOIRE bR, WK, R
Y. MY RATHL DRI, B
VH~H, OlHET 5,

1. KHUHLK, FEHIEHE X 4t PP dHw s
1993;164:442-6,

LR AN, A T
BRLSH L, AN, Lk D B Ry —
Lo, ATHT DML, 1988;21 40,

3. Fowler SA, Andracki M, Hurst G, Honkan

VA, Walder ], Casteel DA. Prolongation of

the intravascular retention of hemoglobin

[

VR — L L

modified with a long-chain fatty acid
derivative. Artif Cells Blood Substit Immo-
bil Biotechnol 1994;22:27-42.

4 . Reichert CM. Kelly VI, Macher AM.
Pathologic features of AIDS. In: DeVita VT
Jr, Hellman S, Rosenberg SA. eds. AIDS.
Philadelphia: Lippincott, 1985;111-60.

9) P ORI ORI PIEE L 7
Wk

10) BEREOHE, £ofbzgIHl, Kk
T AL, H o0 Lo

LN EERLZ &, 22, WG
KOFENME AR F2IRIET 5.

RRH AR X U, G, RS 5L
H I OW TR ) 308 2 W Y 4.
FNEBZDLHFICOCTOEINIETD
e ¥ 2% (B L2 1HLI0HD. 77—
GIHE - 7 MER L Y00,
HEADERAMET 2.

mEZER

@t [ Pl (B HID), MRBE T, RMECR, R, MBI, MZPAA, WS, LS, HURMe

BAMARNENFE =5

1AL (R 7 4

WET

WEDR] AR At

AL

ATLINA vol.10()

AOCERRT 1 DR HENT 35

T160-8582

200253H258 %17

B HE SN R 2 B s SR
TEL(03)5363-3493 FAX(03)5363-3499

T169-8555

IR XN ATR3-4-1

SRR E R 65-208 48
TEL(03)5286-3217 FAX(03)3205-4740

T102-0073

TEL(03)3265-8961

PR T IO LB ALT-1-7
FAX(03)3264-1995

HELHG & i



