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Abstract

Two decades ago, Fluosol-DA had been reported to induce shock-like adverse reactions in clinical experiments, although they
were rare cases. Whereas, anaphyalactic reaction was happened in all dogs injected with 0.5 to 1.0 mL of Fluosol. The transient
and severe reaction in dog was featured by pulmonary hypertension and systemic hypotension accompanied with leukopenia
and thrombopenia within a minute after injection. The activation of serum complement seemed to act as a trigger of this chain-
reaction. Both hyperacute rejection in guinea pig-to-rat xenoplantation and first use syndrome by cellophane membrane
dialyser seemed to be of typical examples intrinsically-linked to complement activation. Refer to these reports, a hypothesis was
set up, which the surfactant layer around the PFC particles would be easily removed in the circulation and the boundary face of

the PFC particle might lose something biocompatible to activate serum complement.

Keywords

Fluosol-DA, Perfluorochemicals, Emulsion, Initial shock, Complement activation.
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Figure 2. Typical changes in circulatory dynamics after injection of PFC/YPL

emulsion and Fluosol-DA in a dog (No.1-4).

Figure 1. Changes in blood pressure, pulmonary arterial pressure and heart rate after
= the successive injection of PFC/YPL emulsion and Fluosol-DA in four dogs.

(White column: PFC/YPL emulsion, Black column: Fluosol-DA)
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Table 2. Summay of response in circulatory dynamics after injection of
PFC/YPL emulsion, PFC/PC emulsion and PC suspension to
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Figure 4. Typical changes in circulatory dynamics after injection of PFC/YPL

emulsion in a dog (No.2-1) and PFC/PC emulsion in a dog (No.2-5).

i Figure 3. Changes in red blood cell counts, white blood cell counts and platelet counts
after the successive injection of PFC/YPL emulsion and Fluosol-DA in four
dogs. (White column: PFC/YPL emulsion, Black column: Fluosol-DA)
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Enhancing Effects of Albumin Polymers Bound with Functional
Recombinant Fragment of Platelet Specific Membrane

Glycoproteins on Platelet Thrombus Formation on the
Immobilized Collagen Surface Under Blood Flow Conditions.
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Abstract

Platelet plays an important role in hemostasis by accumulating at sites of vascular injury. Interaction between exposed
subendothelial matrix such as collagen or von Willebrand factor with their corresponding platelet surface receptors of GPla/lla
and GPll are essential for platelet adhesion and thrombus formation. We tested the effects of albumin polymers bound with
GPla/lla and GPIlko in supporting platelet thrombus formation occurring under blood flow conditions.

Blood specimens containing reduced number of platelets, which were rendered fluorescent by addition of mepacrine, were
perfused on the immobilized type | collagen surface at wall shear rates of 100 s?* and 1,500 s”* in the presence or absence of
fluorescinated albumin polymers bound or not bound with GPla/lla or GPlx. Effects of those albumin polymers in supporting
two-dimensional and three-dimensional growth of platelet thrombi were detected by fluorescent microscopy and ultra-fast laser
confocal microscopy equipped with piezo-motor control unit. Albumin polymer bound with GPlbo enhanced both two-
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dimensional and three-dimensional growth of platelet thrombi occurring under a shear rate of 1,500 s"*, while those bound with
GPla/lla tend to enhance only in two-dimensional growth occurring at relatively low shear rate of 100 s“* Our results suggest
that albumin polymer bound with platelet surface receptor proteins, especially GPIlx, will be useful as artificial platelets
supporting platelet thrombus formation under blood flow conditions.

Keywords

platelet, albumin polymer, GPIto, GPla/lla, confocal microscopy
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Fig. 1. Three-Dimensional Imaging of Platelet Thrombi by Ultra-Fast
Laser Confocal Microscopy.
Objective lens was moved up and down at a constant speed of
2um/second by piezo-electric motor control unit to obtain
scanning images of platelet thrombi from the bottom to the top.
Then, the scanning confocal images were projected from the
top to the bottom at every 10 degrees to obtain three-
dimensional projection images. The projection image from the
top, which demonstrated two-dimensional surface area
coverage by platelet, and the image from the side, which
demonstrated the height of thrombi, were shown in Figure 5.
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Fig. 2. Two-Dimensional Growth of Platelet Thrombi on the Surface of

Collagen in the Presence of Normal and Reduced Platelet
Count.
Platelets (white particles) adhered and made thrombi on the
surface of collagen under blood flow condition in the presence
of blood obtained from healthy donor having platelet count
300,00041 I. On the other, only few platelets adhesion, without
thrombus growth, could be detected when blood with reduced
platelet count (less than 10,00041 I) was perfused.

O R/l Papend F Itses Bavarsl

Cantral Paod = summ Lialy Pody- A TeEmi Pod- S b

N --E
e Eip”
o =
——, " =
| min - L

& min 5 -.I _|: '_r_'

13E ST

Fig. 3. Effects of Albumin Polymer Bound with Various Platelet

Membrane Receptor Proteins on the Two-Dimensional Growth
of Platelet Thrombi Formed on the Surface of Collagen at a
Wall Shear Rate of 1,500 s"*.
Twenty ml of Blood samples with reduced platelet count was
mixed with the 400u | PBS solution (pH 7.4) containing or not
containing various fluorescinated albumin polymers at a
concentration of 10 mg/ml. Then, the blood specimens were
perfused on the surface of collagen at a wall shear rate of 1,500
st for 6 minutes. Albumin polymers, especially those bound
with rGPlba enhanced two-dimensional growth of platelet
thrombi.
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Fig. 4. Effects of Albumin Polymer Bound with Various Platelet
Membrane Receptor Proteins on the Two-Dimensional Growth
of Platelet Thrombi Formed on the Surface of Collagen at a
Wall Shear Rate of 100 s"*.

The experiments were performed in a similar manner as
described in the legend for Fig.0 with only difference in the
perfusion wall shear rate of 100 s”!. Albumin polymers, no
matter whether they bound with platelet receptors or not,
enhanced two-dimensional growth of platelet thrombi. Albumin
polymers, bound with rGPla/lla rather than those bound with
rGPIlba, showed strongest enhancing effects on the two-
dimensional growth of platelet thrombi.
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Fig. 5. Effects of Albumin Polymer Bound with Various Platelet
Membrane Receptor Proteins on the Three-Dimensional
Growth of Platelet Thrombi Formed on the Surface of Collagen.
The experiments were performed in a similar manner as
described in the legend for Fig. 3 and Fig. 4 The enhancing
effects of albumin polymer on the three-dimensional growth of
platelet thrombi were detected by newly developed laser
confocal microscopic imaging system. The 0 degree
demonstrated the projection images from the top of thrombi,
while 90 degree demonstrated the projection images from the
side of the thrombi. At the shear rate of 1,500 s three-
dimensional size of platelet thrombi, especially the height of
thrombi, was enhanced by the presence of albumin polymer
bound with rGPIbo .
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