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Fig. 1. (a) Microscopic image of an occluded arteriole
in the hamster window chamber. The glass fiber lies
across the arteriole. Scale bar, 100 um. (b) Schematic
representation of occlusion of (a) showing the
different tissue layers of the skin (Not to scale),
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Fig. 2. Oxygen equilibrium curves {(OECs) of HbV,
and HbV,, measured with a Hemox Analyzer (TCS
Medical Products) at 37 °C in comparison with
hamster blood.
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Fig. 3. Time course of the pO; (relative to the
baseline values) in the blood of an occluded arteriole
(diameter, 53.0 + 6.6 um) before and after infusion of
7 mlkg HbVy or HbV, into hamsters.
Measurements were made in blood at a distance of 50
pm from the point of occlusion. There was a
significant difference between the HbV; infusion and
before infusion groups only at 7 sec (p = 0.035).
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Fig. 4, (a) Time course of the arteriolar O, content

in the whole blood of an occluded arteriole before and
after infusion of 7 mL/kg HbV, or HbVy into
hamsters. The O contents are calculated using the
equation (11} and the data of OECs and pQ, changes,
{b) Time course of the O, content derived from HbV
in the blood. The contributions of HbV are derived
from the data in Fig. 5(a) and magnified in scale. (c)
Rate of O; loss from HbV, The graphs in (b) were
differentiated and plotted.
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Fig. 5. Time course of the fraction of O, content
from HbV in the whole blood. The extended time
of occlusion induced hypoxic condition and the
fraction of O, content from HbV; increased
significantly in comparison with Hb V.
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Fig. 6 Time course of H,O, elimination by

metHb solution dissolving L-Tyr.
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Fig. 7 Time course of HPLC spectrum of
L-Tyr during the reaction of metHb/L-Tyr
with HzOz.
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Fig. 8 Mechanism of H;O, elimination by
peroxidase activity of metHb and L-Tyr.

metHb & L-Tyr Z#&BECTENFN 4 wi%, 1 mM
E723 X D ITHNE LTS 5 wi% Hb /RSy B0l Tl
60 5T THI 50 % TH Y, metHb/L-Tyr RAEE L H
L., ML~ HO X D met {bD3 NI S 407,
HiZ, L Tyr & 85 mM £ THRELZZDROBW
THE, met {ERD 60 3T 14 %, 420 53(42 [H
injections) T#J 40 % Thot=, ZOME LY,
metHb/L-Tyr {Z X % H,0,iHEFRiL Hb /pMafE~HE
LTHREEL, Hb /Mako H0, BER~IG
HT&pZ emrahis,

4. metHb/L-Tyr FIE) Hb /Mafso B §hEs {1k

L-Tyr(0, 1, 8.5 mM) , KT metHb 0, 2, 4 wi% % 3k
¥ L7z 5 wt%Hb /Mafk sy 80 & BE 33 57 FE 40 Torr,
37°C 2T & 5 (120 times/min) L, H L X872
EED met LEOHEREZ Fig. 10 I25T,

100

[+ B
(== B =

metHbgin Hovy (%)
A
o

1 1 3,

0 20 40 60 420
Time {min)

Fig. 9 Stepwise addition of H,0; to 5wt%

Hb vesicle dispersion coencapsulating Ono

metHb and L-Tyr, @4wt% metHb and 1 mM

L-Tyr, (02wt% metHb and 1 mM L-Tyr, B
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Fig. 10 Suppression of Hb autoxidation in Hb

vesicles by coencapsulating Ono metHb and

L-Tyr, @4wt% metHb and 1 mM L-Tyr, O

2wt%% metHb and 1 mM L-Tyr, W4wt%

metHb and 8.5 mM L-Tyr under partial
oxygen pressure of 40 Torr at 37 °C.
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Fig. 11 Suppression of metHb formation in
Hb vesicles by coencapuslating metHb and
L-Tyr in vivo
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Scheme 1  Synthesis of o’P-substituted hemes.
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Fig. 13 UV-vis.spectral changes of

o’BFecycP in toluene.




Table 1 O, and CO binding parameters of o’ FePand « *FeP in toluene at
0, Co
Heme kg (M5 kor (57"} Pso (Torr) kon (M7
o’BFecycP 5.8x 107 5.1x10° 67 1.2x 108
o’ BFepivP 8.6 % 107 5.6x 10* 50 2.5 % 10°
a‘FecycP 1.8x 10% 4.7x10° 20 1.2x 10°
o‘FepivP 1.6 x 10® 7.9 % 10* 38 2.9%10°

Table 2 O, binding parameters of rHSA-a’BFeP and rHSA-«*FeP in phosphate buffer solution.

At 25°C. The value of fast phase.

Heme kon (M1 ko (571 - Pso (Torr) at 37°C OTE (%)
o’BFecycP 2.9x107 1.1x 103 45 23
o*FecycP 4.6 x 107 9.8 x 10* 35 22
o*FepivP 3.4x107 7.5% 102 33 22
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rHSA-a’BFecycP b EHFFE T Tt Fe (D)
5 RABAEVEEETR L (Ao 440, 559
nm), BEBK LIV EOHICEEEEE
(Amax:427, 550 nm) & AR L 7= (Fig. 14), Pspid
45 Torr (37°C) T, rHSA-a'FecycP @ 1H (35
Torn) IZ e _E W (B F B 41X (v ) (Table
2), LA L. BlxiZhti (110 Torr) — RESH#E (40
Torr) BUC 1T 2 B R E AR RIT 23% %2R L,
rHSA-a'FecycP &t PHFMEOME (W PTh b
2%) L RAE THot-, Z“hizx L.,
rHSA-o’BFepivP IZEAR 2 BRT 5 L. BRI
PLEEA ST HEE L, CPEBE LD,
KETRERBFREHREBRTLIZODOME
WEEER, YZu~xHd 400 L5
PEBRVEBREEETLIZETHHLEELD
b,

D. #52h

o'FecycP iZHL 7 4 V2 516 8§ TRTA
REN 5. o’BFecycP B Ua’pFepivP it 4 T
BRTERTE B, o’BFecycP, o’BFepivP iX k
NEERBERTAIZTS YV AEBSFREN
Lz Fe(lDSBUBA L2 R L, 2
~BELZBERT I EESLHICBREEENEDS
Nic, BAREBEBREDEN 4 20 b 3 28
L3 HL, BRELI ULBEWIEELA X
X537, vz ) rEEoZER

25

RRE Y, k(OB BERBEAERBETT

Wavelength (nm)

Fig. 14 UV-vis, spectral changes of
rHSA -o’BFecycP dependent of O,-partial
pressure at 37 °C
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1) Komatsu, T. et al., Bioconjugate Chem. 2002,
13,397-402.

2) Huang, Y. et al., J. Biomed. Mater. Res. 2004,



714, 63-69,
3) Komatsu, T. et al.,, J Biomed. Mater. Res.
2004, 714, 644-651.
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Fig. 1. Effects of recombinant human serum albumin (rHSA) and
rHSA-heme on survival rate in anestheized dogs subjected to 75%

hemodilution and 30% hemorrhage.
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Fig. 2. Effects of recombinant human serum albumin (tHSA) and rHSA-heme on mean pulmonary arterial pressure (MPAP) (A), mean arterial pressure

(MAP) (B), pulmonary capillary wedge pressure (PCWP) (C) and central venous pressure (CVP) (D) in anesthetized dogs subjected to 75% hemedilution

and 30% hemorrhage. Each value represents the mean £ S.D. of 3 dogs (O; rHSA group and [J; rHSA-heme group). * P<0.05, ** P<0.01 vs. before

drug injection of rtHSA-heme group (Paired t-test).
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Fig. 3. Effects of recombinant human serum albumin {rHSA) and rHSA-heme on heart rate (HR) (A), cardiac output (CO) (B), systemic vascular

resistance (SVR) (C) and pulmonary vascular resistance (PVR)} (D) in anesthetized dogs subjected to 75% hemodilution and 30% hemorrhage, Each

value represents the mean * $.D. of 3 dogs (O; rHSA group and O; rHSA-heme group). a P<0.05 vs. rHSA group (Student's t-test).
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Fig. 4. Effects of recombinant human serum albumin (rH3A) and
rHSA-heme on hemoglobin (Hb) concentration in whole blood of
anesthetized dogs subjected to 75% hemodilution and 30% hemorthage.
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Fig. 5-1. Plasma biochemical values of dogs subjected to 75%
hemodilution and 30% hemorrhage followed by injection of recombinant
human serum albumin (rHSA) or rHSA-heme. A: albumin (Alb) and B:
albumin/globulin ratio (A/G). In rHSA group, each value represents the
row data of 1 dog. In rHSA-heme group, each value represents the mean
+ 8.D. of 3 dogs. aa P<0.01 vs. before bleeding of rHSA-heme group

(Paired t-test).
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Fig. 5-2. Plasma biochemical values of dogs subjected 10 75%
hemodilution and 30% hemorrhage followed by injection of recombinant
human serum albumin (rHSA) or rHSA-heme. A: aspartate
aminotransferase (AST), B: alanin aminotransferase (ALT), C: lactate
dehydrogenase {(LDH). In rtHSA group, each value represents the row
data of 1 dog. In tHSA-heme group, each value represents the mean +
S.D. of 3 dogs. a P<0.05 vs. before bleeding of rHSA-heme group

(Paired t-test).



