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Electron Microscopic Studies on Cytoskeletons of Unstimulated
Human Blood Platelets
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This study examined the ultrastructural organizations of cell membrane-cytoskeletal inter-
actions in unstimulated human blood platelets.

Venous blood was obtained from healthy human adults and the platelet activation was inhi-
bited with paraformaldehyde fixation. Some of the fixed platelets were dehydrated and em-
bedded in epoxy resin., Quick-freezing and deep-etching replica method was applied to the other
platelets which were split open mechanically without detergent treatment (Fig. 1),

By electron microscopy of ultrathin sections, the platelets were ascertained to have discoid
shape (Fig. 2a). The cytoskeletons in cytoplasm fixed with osmium tetroxide were destroyed (Fig.
2b) more than in cytoplasm without fixing (Fig.3), Osmium tetroxide fixation was therefore
omitted when making replicas. v

As observed by electron microscopy of the replicas, microfilaments were attached laterally
to cytoplasmic sides of cell membranes (Rigs.4,5,7a), A geometrical pattern consisting of main
hexagons and pai‘tial pentagons was formed on the cytoplasmic side with the microfilaments
(Figs. 4,5,7a). A set of three microfilaments gathered at a point of the polygons and the filaments
were attached to each other to make a bundle (Figs.4,5,6,7a), The bundles spread from the
points into the cytoplasm and were associated with each other to form filamentous meshworks
(Figs. 4,5,86,7b). ‘

It is concluded that unstimulated platelets have the characteristic structures of cytoskele-
tons which are essential to maintain discoid shape and have something to do with platelet func-
tions, Shinshu Med. J., 356 :45—56, 1987 ‘

(Received for publication July 12, 1986)
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Fig. 1 Schematic representation of the process of preparing inside-out cell membranes

of unstimulated human blood platelets.
a. Isolation of unstimulated platelets.

1. Human venous blood is taken from the cubital vein with a syringe. v
2. The blood is put into paraformaldehyde - fixative and fixed for Iinhibition of

platelet activation.

3. The fixed platelets are isolated from the blood to make pellets by centrlfuga—

tion.
b. Treatment of coverglasses.

N

aldehyde.

. Small circles are marked on coverglasses with a diamond pen.
The coverglasses are coated with 8-aminopropyltriethoxysilane and glutar-

¢. Procedure of splitting open the platelets.

—

. Two tiny drops of the platelet pellet are put on the circles of a coverglass and

covered with another coverglass to sandwich the platelets.
2, The cell membranes are attached to each coverglass with forceps under a

phase contrast microscope.

3. The platelets attached to both coverglasses are spht open in phosphate ‘buffer

with saline.

4. The inside-out cell membranes are still attached to each coverglass.
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Fig. 2 Electron micrographs of ultrathin sections of unstimulated platelets fixed with
glutaraldehyde and osmium tetroxide after paraformaldehyde treatment.
a. Platelets incubated in solution D for 6 hr contain secretory granules and no
filopodia, demonstrating unstimulated platelets with discoid shape. (%14, 000)
b. The cytoplasm of the platelets incubated in solution D for 24 hr is compacted
with fine granular structures (arrowhead). (x80,000)

Fig. 3 Electron micrograph of ultrathin section of the unstimulated platelet incubated
in solution D for 24 hr without osmium tetroxide fixation.
Filamentous structures and meshworks can be. easily visualized throughout the
cytoplasm (arrowhead), as compared with Figure 2b. (%80, 000)

Fig. 4 Electron micrograph of inside-out cell membrane replica. Microfilaments are
attached laterally to cytoplasmic side of cell membrane. They form a geometrical

pattern of main hexagons and partial pentagons on the side.

Bundles spread

from points of the polygons into the cytoplasm and are attached to each other
» to form filamentous meshworks. (x100,000)
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Fig. 5 A pair of stereo-pictures of electron micrographs of replica. A pentagon
(arrowhead) is identified among the hexagons. (X 100,000)

Fig. 6 A pair of stereo-pictures of electron micrographs of replica. Only cell mem-
brane is removed, so that organization of superficial cytoskeletons under the cell
membranes is revealed. Polygonal patterns of the cytoskeletons can be identified
(arrowhead). Filamentous meshworks are formed in the deep cytoplasm. (x 80, 000)

Fig. 7 Schematic representation of cytoskeletal organization in unstimulated platelets.
a. A geometrical pattern of main hexagons and partial pentagons is attached to
cytoplasmic side of cell membrane after removing thick bundles near points

of polygons.

b. The thick bundles spread from points of the polygons into the cytoplasm
and are associated with each other to form filamentous meshworks.
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