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Higher O, Affinity Potentiates Protective
Effect of Artificial O, Carrier in Brain
Ischemia/Reperfusion in a Rat Model

Kawaguchi AT Fukumoto D’, Haida M', Ogata Y?,
and Tsukada H?

1 Tokai University School of Medicine

2 Hamamatsu Photonics, Hamamatsu

3 Terumo Corporation

Background. To increase O, delivery to hypoxic tissues,
liposome-encapsulated hemoglobiri] Terumo Co, LtdOwith a
high O, affinityd h-LEH, P,=10 mmHgOhas been developed
and compared to LEH with a low O, affinity] I-LEH, Ps=45
mmHgL which was proved to be effective in reducing the
area of infarction after brain ischemia/reperfusion in the rat.
Methods. L-LEH or h-LEH was intravenously infused
immediately after photo-induced thrombotic occlusion of the
right middle cerebral artery in SD rat$] PIT modell] Area of
infarction was assessed by TTC staining 24-hour later in the
cortex in rats receiving LEHs with successive 5-time
dilution so as to receive the same aliquotd 10 mL/kgUof
infusate in each animal.

Results. While 10 mL/kg of I-LEH or h-LEH were both
effective in a similar degree, successive 5-time dilution
revealed that h-LEH remained effective as small as 0.08
mL/kd] 1/1250) while I-LEH lost protective effect over that
of saline at 0.4 mL/kd] Figurel]

Conclusion. LEH with a high O, affinity] P,=10 mmHgwas
effective in reducing size of cortical infarction in a dose 1/25
of I-LEH, suggesting that the protective effect mainly derive
from O, delivery to the ischemic cortex.
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Statistically valid structural information on
hemoglobin vesiclé] HbVVOby means of small-
angle X-ray scattering] SAXS[and dynamic
light scattering] DLSO

Takaaki Sato, Hiromi Sakai, Keitaro Sou, Otto Glatter,
and Eishun Tsuchida

Advanced Research Institute for Science and
Engineering, Waseda Univ.

Institute of Chemistry, University of Graz

Using the latest experimental and analytical
techniques of small-angle X-ray scatterind] SAXSOand
dynamic light scatterind] DLS[] we investigated the static
and dynamic structures of hemoglobin vesiclé] HbVOand its
related systems, e.g.,, highly pure concentrated haemoglobin

0O HbOand a solution of uni-lameller vesicle designed for Hb

encapsulation. Statistically valid information about HbV like
size, size distribution, internal structuréel state of Hb inside
the particle[] and the detailed structure of uni-lameller
vesicle are obtained quantitatively.

The structure factor S1 qUanalysis based on GIFT
technique with SAXS data on highly pure concentrated
hemoglobin revealed that Hb under physiological condition
still preserves the nature of a charged colloid, showing
slightly lower $7 0Ovalué] lower isothermal compressibilityO
than that predicted for the hard-sphere interaction. Owing
to weak but elaborately optimized electrostatic repulsion,
Hb shows faster collective diffusion, efficiently reducing the
intermolecular frictional force at the nearest neighbour
distance.

The forward SAXS intensity of HbV dispersion
represents a feature of a globular particle having a radius of
~130nm, while high g-part well reflects that of encapsulated
highly concentrated Hb solutions. In the actual presentation,
we will provide a more detailed structure analysis of HbV

O total and internal structure, and interparticle interactions

obtained using SAXS, which is well supported by the
results of DLS. All the results demonstrate structural
biological relevance of HbV.
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