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A. BFEEM # & L Tix Krebs-Henseleit % (KHS) : 118.2
A - KEEFRICHARRER A LRmEK & mM NaCl, 4.83 mM KCl, 2.5 mM CaCls.
LT, ffailo~t s o/ adkdEHbd AME 2.37 mM MgSO4, 1 mM KHzPO4, 2 5 mM
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SMG. HMEFIZRERET ORI, D~ 1%7 47 I (BSA) ZIRIMLTER L,
DR, R LHIRER - BREREE~DY DEFmIEE 37°C, LVEDP 10 mmHg, AOP
BERMELRD, 72, Hb /MaAE, SME. 30 mmHg, 95%0z5%CO: BK (0.25 L/min)
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THHOERER RO 2D I L, EifER FEWR 45 778 B AEH B Z i L 72,

MEiToT, MEEB I, OHEFTME L TLEik
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B. WAL Developed Pressure (LVESP -LVEDP), %

Hartley RiEMEE/LEy b (400-500g) % RS - THE O L LT O extraction,
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KHS+BSA 1% BEOMAITEIREDFEER (n=7)
iZ. 0% (baseline 288.24:+3.24/min, B
PE% VF, B 10 2% 204.39+23.93/min,
B 45 4% 206.06+12.10/min), LVDP
(baseline 438.43+2.19, H#EREHR VF O
HWEERRE, FEER 10 5% 20.00+£3.30, FHE
i 45 43 22.71£3.34) | coronary flow rate I
(baseline 5.37+0.31g/mVmin, B # it B %
4.24+0.58g/mL/min . B ¥ W 10 &
3.91+0.50g/mL/min . B # ¥ 45 %
3.68+0.45 g/mL/min) TH - 7=,

DBBREAH OEIEIL Oz extraction 73
65.16+3.56% . H # I H #%
66.55+3.04%, R 10 % 53.6244.43%,
FEERR 45 5514 58.04+3.98%) Th -7z, FEE
AR (VF) OHBLEL7/7 & 100%TH Y |
% 72 F ORI 358.71+£25.80 sec TH -
77
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meg/ml #, Hb /MEE 0.1 mg/ml #, ELE v
N RIEREE CRRETZ1T 5. & I Hb /Mafkz
e ET AU, BERE ERT(preconditioning)
B X OFE i B (reperfusion) D 2 D D% 5.5
EERITOD, 5 HEMZ TRETT 2 TETH S,

T, LB EMgE HEOEEL LT
MVQz, Cardiac Efficiency %, £{LFafRE
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AR L CEMEREZIT 72, KHS+BSA 1%
RV, ERELE - BERZTI 20k,
TERETERD - DMHREE N S, Hb /hMalk
DFET B DI E LWHERMEE S
TeeEZ b,

F. WERx

1. Fm3C3ER

1. Nakai K, Sakuma I, Togashi H, Yoshioka M,
Sugawara T, Satoh H, Kitabatake A:
S-nitrosylated poly- ethylene

glycol-conjugated hemo- globin derivative as a
candidate material for oxygen therapeutics.
Adv Exp Med Biol §19, 207-216 (2003).

fEARM—ERE : Ho &8 A T & PFC.
JEHTHIR DRFIR. B RS EE, B
55, HUR, in press 2004

HFoRF
1. Satoshi Fujii, Hitomi Fujii, Ichiro Sakuma,
Kunihiko Nakai, Hiroshi Sato, Osamu
Kenmotsu, Akira Kitabatake / Hypothermia
induced platelet activation can be blunted by
artificial red blood cells: potential clinical
implications, /85 42 [E] A A= & « 4 —Z&
K% ,2003.6.3-5, FLik%

Polyethylene

Glycol Conjugated



S-Nitrosylated Hemoglobin Potently Inhibits
PAI-1 Production in Human Liver Derived
Cells: Therapeutic Implications Against
Atherothrombus /58 42 [B] H AT A« f — 5
& RE2003.6.3-5, FLIE

'R R, EAM—BR, KB EE, EEE
F. hHHE, EMFIL, ERE E. BR
SFoIbE BB = v 2 TiRBIT B
EJ 0 v B, SNO-Hb OERSE ERAE
SE R BRATL A —FE KRS/
2003.6.3-5, FLIR

TR OR, BEET HUOLE., MHFHE,
B B, EARI—ER, HEFHL, ZEE
F. e ¥, LB §HSNO-PEG-~F

41

JuerDEFEGNE: T v MBI O/
% 42 BERTL - A4 —FR2KE S
2003.6.3-5,FLI%

Ichiro Sakuma, Akira Kitabatake
s-Nitroso-Hemoglobin and Autoregulation of
Capillary Blood Flow,”The 1st Meeting of
Cardiovascular Physiome  2003.12.7.
Okayama, Japan.

. SR A HE D HBE - BRI

JbE  FE. EARM—BER, LR,
2 duiEERE. BAMIE . —BR(LERR
Y~ R AT AF L —~FES
vUEeEE. KEFRTFEFES 6667292,
2003.12.23



B 6
xR WIERROTFTIZET KR

FIATBFE TR (MR & = 1345k

FirE T

147 | 47 & :
5. KB B4 TI4TEA B TIAT &5 4 BEH A
MIEEA 56, 276-9 (2003). “Fontan FHTORL | 200344 A | L B 55
RIS PSRRI L YLz 2 #ZpE T
A —
iR R
INEEAFIIT
0 R
Jap J Thorac Cardiovasc Surg. 51, 302-7 200347 A The Japanese R. Aeba
(2003). “The limitation of staged repair in Association for T. Katogi
the surgical management of congenital Thoracic Surgery K. Hashizume
complex heart anomalies with aortic arch Y. Iino
obstruction.” K. Koizumi
K. Hotoda
S. Inoue
H. Matayoshi
A. Yoshitake
R. Yozu
Ann Thorac Surg. 76, 1073-7 (2003). “Liberal 2003 7 A Elsevier Inc. R. Aeba
use of tricuspid valve detachment for T. Katogi
transatrial ventricular septal defect closure.” K. Hashizume
K. Koizumi
Y. fino
M. Mori M
R. Yozu
Ann Thorac Surg. 76, 1383-8 (2003). 2003 7 H Elsevier Inc. R. Aeba
“Apico-pulmonary artery conduit repair of T. Katogi
congenitally corrected transposition of the K. Koizumi
great arteries with ventricular septal defect Y. lino
and pulmonary outflow tract obstruction.” M. Mori
R. Yozu
Artificial Organs 27(1), 34-40 (2003). 2003 4E 1 A Blackwell Publishing, | A. Mitoh
“Computational Fluid Dynamics Analysis of Inc. T. Yano
an Intra-Cardiac Axial Flow Pump” K. Sekine
Y. Mitamura
E. Okamoto
D.-W. Kim
R. Yozu
S. Kawada
ASAIO JOURNAL ABSTRACTS 49(2), 159 | 200346 A Y. Mitamura
(2003). “A SAFE, DURABLE, NON-POWER K. Sekine
CONSUMPTIVE, SIMPLE SEAL FOR S. Murabayashi
ROTARY BLOOD PUMPS.” E. Okamoto
R. Yozu
Artificial Organs 27(10), 892-896 (2003). 2003 € 7 A Blackwell Publishing, | K. Sekine
“Development of a Magnetic Fluid Shaft Seal Inc. Y. Mitamura
for an Axial-Flow Blood Pump” S. Murabayashi
L. Nishimura
R. Yozu
D.-W. Kim
Mebio 5 20(5), 91-95 (2003), (KR EELNEF | 2003 FE 5 A AVHNEa—1 | REFEEE
RAEFIOKAH Port—Acce iz
ss MICShbrRy hXZXETFTOLM o0 B

42




FIATEFE I MERER  (MERED & & 13HERE

oo = T4 A B AT &S 4 e
4. B WX4)
Clinical Engineering 14(8), 857—865 (2003) . | 2003 48 A | Hi¥tt iR
“PRIER 5| B ML (RSB BR D A ANt & [ A E—
R — 3 F G R ER 5|4 B L 44+ 9 e B S
BRMRNZERESWMEELY — wA T
X&E
REB#—
Lo HEART 35(11), 725—729 (2003). “i» | 2003 & 11 A | A BN EEEEN
AR D Ly strategy — (IR BB F AT rpey =
(MICS) =~
FEAAFE 58(13), 1597—1603 (2003). “IKf2 | 2003 F 12 A | E¥EL L
%'C‘W$ﬁT@CE@Té$WT%§E@%@&& TG i 5
N f IS 1Y), 35739 (2004). | 2003 4F 1 A | RREHAT 4 | HRHL
RELOEFHR MICS) » AR o R
N p =2 17(3) , 65 (2004). “RE | 20033 A | BRREHAT 4 A UL B S
£ BRZMEHTOERKEZEML X iR
9 %
Internat Congress Series 1255, 95-97 (2003). 2003 £ 4 A Elsevier Science B.V. | S. Fujishima
“Genetic polymorphisms in the promoter S. Aiso
region of interleukin-8” S. Hori
K. Aoki
N. Aikawa
Shock 18, 1520 (2003). “BME = v 7 O | 2003 F 4 A )1 ELASS
B L VRIRIE DB
FREHEHE 52(5), 1651-1654 (2003). “SIRS; | 200345 H | XHEE A At
Systemic inflammatory response syndrome” e B VB R
HH RETH K
J. Biomed. Mater. Res. 64A, 48-51 (2003). 2003 £ 4 A Wiley Periodicals, K. Kobayashi
“Oxygenation of hypoxia region in solid Inc. T. Komatsu
tumor by administration of human serum A. Iwamaru
albumin incorporating synthetic Hemes” Y. Matsukawa
M. Watanabe
H. Horinouchi
E. Tsuchida
J. Biomed. Mater. Res. 64A, 257-261 (2003). 2003 £ 5 A Wiley Periodicals, E. Tsuchida
“Human serum albumin  incorporating Inc. T. Komatsu
synthetic heme: red blood cell substitute Y. Matsukawa
without hypertension by nitric  oxide A. Nakagawa
scavenging” H. Sakai
K. Kobayashi
M. Suematsu
J. Biomed. Mater. Res. 66A, 292297 (2003). 2003 £ 5 A Wiley Periodicals, Y. Huang
“Compatibility in vitro of albumin-heme Inc. T. Komatsu
(O,-carrier) with blood cell components” A. Nakagawa
E. Tsuchida

S. Kobayashi

43




145 Er S dEE D ErS 147
:{:J{T%i%‘,lmﬁiﬁn & (M3 & X T HEEE FIfT4EA B I 47 2 JE 4 B 4
4. BER WwX4A)
Crit. Care Med. 32, 539-545 (2004). 2004 42 A Lippintcott Williams | H. Sakai
“Hemoglobin-vesicles suspended in & Wilkins Y. Masada
recombinant human serum albumin for H. Horinouchi
resuscitation from hemorrhagic shock in M. Yamamoto
anesthetized rats” E. Ikeda
S. Takeoka
K. Kobayashi
E. Tsuchida
Chem. Lett. 32, 504—505 (2003). “Synthetic 2003 £ 5 A The Chemical A. Nakagawa,
dioxygen-carrying hemoprotein: human serum Society of Japan T. Komatsu,
albumin including iron(Il) complex of N. Ohmichi
protoporphyrin [X with an axially coordinated E. Tsuchida
histidylglycyl-propionate”
Chem. Eur. J. 9, 4626-4633 (2003). 2003 45 A Wiley-VCH T. Komatsu
“Molecular energy and electron transfer M. Moritake
assemblies made of self-organized E. Tsuchida
lipid-porphyrin bilayer vesicles”
BMC Siructural Biology 3, 6 (2003). 2003 47 H BioMed Central P. A. Zuszain
“Crystal structural analysis of human serum J. Ghuman
albumin complexes with hemin and fatty acid” T. Komatsu
E. Tsuchida
S. Curry
Macromol, Symp. 195, 275-280 (2003). 2003 & 8 A Wiley-VCH E. Tsuchida,
“Coordination structure of active site in A. Nakagawa
synthetic hemoprotein (albumin-heme) with T. Komatsu
dioxygen and carbon monoxide”
Polym. Adv. Technol. 14, 729-732 (2003). 2003 £ 8 A John Wiley & Sons, Y. Huang
“Microcalorimetry investigation of syntehtic Ltd T. Komatsu
hemoprotein (albumin-heme)” E. Tsuchida
A T 11,167-172 (2003). 7 b5 (¥ | 200349 A | HAMRAEMRE | MR
ya~Ft ) AN) EEFET LA LETAHE ARER
ERIT AT L e WA ROBIRE S EREEY
R
Macomol. Symp. 204, 13—18 (2003). 2003 €9 A Wiley-VCH E. Tsuchida
“Oxygen-carrying plasma hemoprotein T. Komatsu
Albumin-heme: Nitric oxide binding and
physiological responses after administration in
vivo”
Am. J. Physiol. Heart Circ. Physiol. 285, | 200345 A the American C. Contaldo
H1140-H1147 (2003). “Improved oxygenation Physiological Society | S. Schramm
in ischemic hamster flap tissue is correlated R. Wettstein
with increasing hemodilution with Hb vesicles H. Sakai
and their O, affinity” S.Takeoka
E. Tsuchida
M. Leunig
A. Banic
D. Erni
Am. J. Physiol. Heart Cire. Physiol. 285, 2003 %7 A the American H. Sakai
H2543-H2551 (2003). “O,-Release from Physiological Society | Y. Suzuki
Hb-Vesicles Evaluated Using an Artificial M. Kinoshita
Narrow O,-Permeable Tube: Comparison with S. Takeoka
RBC and Acellular Hb” N. Maeda
E. Tsuchida

44




FIITEE I HEGER (SR & & i3sE | TITHER B FATEIE 4 YEE L
4. BER WX4)
Bioconjugate Chem. 14, 1171-1176 (2003). 2003 4F 10 A E American Chemical | Y. Teramura
“The prolonged oxygen —carrying ability of Society H. Kanazawa
Hb vesicles by coencapsulation of catalase in H. Sakai
vivo” S. Takeoka
E. Tsuchida
Biotechnol Prog., 19(5), 1547-52 (2003). 2003 42 10 A | American Chemical K. Sou
“Effective encapsulation of proteins into Society Y. Naito
size-controlled phospholipid vesicles using T.Endo T
freeze-thawing and extrusion” S. Takeoka
E. Tsuchida
A L 11, 173-178 (2003). “EASRHAHKE~ | 20034 10 A | B ARMBEREMFES | AXFHE
/e /MNAEITRET S YRR Y EHZK
v h T4 ROERIE” BE—F
R BEKER
R ]
LHEER
J. Pharm. Sci. 93, 310-321 (2004). “Detection | 2004 £ 2 A Wiley-Liss, Inc. and | H. Saka
of Lipopolysaccharide in hemoglobin-vesicles the American S. Hisamoto
by Limulus amebocyte lysate test with Pharmacists 1. Fukutomi
kinetic-turbidimetric gell clotting analysis and Association K. Sou
pretreatment with a surfactant” S. Takeoka
E. Tsuchida.
Acta Anaesthesiol Scand. 48(1), 46-54 (2004). 200441 A Blackwell Publishing | K. Terajima
“Haemodynamic  effects of  volume A. Aneman
resuscitation by hypertonic saline-dextran H. Haljamae
(HSD) in porcine acute cardiac tamponade”
Adv Exp Med Biol 519, 207-216 (2003). | 2003 €5 H Kluwer K. Naka
“S-nitrosylated poly- ethylene Academic/Plenum [. Sakuma
glycol-conjugated hemo- globin derivative as Publishers H. Togashi
a candidate material for oxygen therapeutics” M. Yoshioka
T. Sugawara
H. Satoh
A. Kitabatake
A TH#SE 32, 29-36 (2003). 2003421 A | BRALER ¥ | hHExEg
i DR s P T HE 72 B SR R (A TR 2R D :
A BE ¥ HAFSE.
EZD DA 208, 558-566 (2003) 20035 A | EwEHBRAAE | THEE
Bk SRR (A TARILER). EHZE K
i B =)
= BERER
IR —
B S3(HETE) S55-S66 (2003) 2003 € 12 A | WakEHEER S | TH3ER & BX
BRI\ LR IMLER) D22 & RE#E BR, MEFEZRAK, D
~DEERAAE. gz, REE
a], WZ RN
RAD R /NBRRE—
A L% 11, 211-214 (2003). 2003 £ 12 A | BAMKAREDZS | BHEK
HESL SRR " AR ILER O 2 FR WV D8R T HER
BRI & DSBS IBTRISIER S DEEAL.
TMDC MATE 233, 4-5 (2004). BRR#iK D | 200441 8 | R EM WA EM | LRIER
et NTREkE LToRR. EFEEE

45




TATEE TS (Mo & 23S | TITEAR 1T & 4 BEE 4
4 BERL FRX4)
Biomaterials 25, (2004). “Metabolism of FI Rl A Elsevier Ltd. H. Sakai
hemoglobin-vesicles (artificial oxygen H. Horinouchi
carriers) and their influence on organ Y. Masada
functions in a rat model.” S. Takeoka
M. Takaori
K. Kobayashi
E. Tsuchida.
ASAIO J. (2004). “Hemorrhagic shock Elfiies Lippintcott Williams | A. Yoshizu
resuscitation with an artificial oxygen carrier & Wilkins Y. lzumi
Hemoglobin  Vesicle (HbV) maintains S. Park
intestinal perfusion and suppresses the H. Sakai
increase in plasma necrosis factor alpha S. Takeoka
(TNFa).” H. Horinouchi
E. Tsuchida
K. Kobayashi
Am J Physiol Lung Cell Mol Physiol. Ef1 R the American M. Kohno
(2004). “Hyperoxia-induced Emphysematous Physiological Society | A. Ishizaka
Changes in Subacute Phase of M. Sawafuji
Endotoxin-induced Lung Injury in Rats.” H. Koh
Y. Hirayama
E. Ikeda
T. Shiomi
A. Ohashi
Y. Okada
K. Kobayashi
Proc. IX Int Symp. Blood Substitute, 1Rl Springer-Verlag M. Takaori
Springer-Verlag (2004). “Approach to clinical
trial considering medical ethics and efficacy
for HbV, liposome encapsulated hemoglobin
vesicle”
Proc. XIII Keio Unv. Int. Symp. Life Sci. & I = Springer-Verlag M. Takaori
Med., Springer Verlag (2004). “Studies on red
cell substitute in Japan and perspective in the
future”
In: Keio University International Symposia for FITkl e Springer-Verlag K. Kobayashi
Life Sciences and Medicine Vol.12, Springer H. Horinouchi
-Verlag (2004). “Safety and Efficacy of M. Watanabe
Hemoglobin -Vesicles and Albumin-Hemes”. Y. Izumi
Y. Teramura
A. Nakagawa
Y. Huang, K. Sou
H. Sakai, T. Komatsu
S. Takeoka
E. Tsuchida
In: Keio University International Symposia FITAI =R Springer-Verlag H. Sakai,
Jor Life Sciences and Medicine Vol.12, K. Sou
Springer-Verlag (2004). “Hemoglobin-vesicies S. Takeoka
(HbV) as Artificial Oxygen Carriers” K. Kobayashi
E. Tsuchida
[BFATAR - ZEFEOLER SIS 5 12 EI1R TR T - =2 | LEER, REE
#i. (2004). ” A TR ER” #* w, IRRZ, E
FEK
PTG R DR ATER. B RF R (2004) FI] e B G e A — B

“Hb &A% A Tifuik & PFC”

46




BREARSRIC & B BT HE O BB IR
UL

= DMTFIITH
1) T [RERZROATLRK : & - B PR, 2EBOEMALEET] (H16.1.25)

2) HHHMEAT NEEMET 0 ETRE?  HrEE A MR- I3RMEK  EAOIR]
(H16.3.13)

3) BAREHEGT TATROKEEE . =7k, REMKICE] HI163.19)

47



200300857A

VARE MRS/ B F(CHRBSN X EGYET DT, PA2OTHT AR
DFTICET 2 —ERETSRIZSLY,



