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Hemocyte Types in Adult Grasshpper,
Euprepocnemis shirakii Bolivar

Chang, Byung Soo, Sung Sik Han* and Sung Moon Yoe**
(Received March 12, 1993)

ABSTRACT

Six types of hemocytes were identified in adult grasshopper, Euprepocnemis shivakii Bolivar.
The morphological and ultrastructural characteristics of these cells were characterized by
phase contrast, scanning and transmission electron microscope.

The prohemocytes are small and spherical cells with large nucleus. The plasmatocytes are
spindle shaped or polymorphic cells which show numerous cytoplasmic processes on the cell
surface and they have lysosomes and vesicles that may be involved in phagocytic function.
Especially, multivesicular bodies are observed in the polymorphic cells. The granulocytes I
are spherical shaped cells. They are characterized by a number of electron dense granules
measuring 0.2-0.3um in average diameter and marginal band of microtubules which are always
in close proximity to the cell membrane. The granulocytes II are oval or spindle-shaped cells.
They contain large electron dense granules measuring 0.5-0.8m in average diameter. Their
cytoplasm is filled with numerous granules. The spherulocytes contain large amounts of
spherules that most of their cytoplasm. Spherules filled with fine granules or flocculent
materials. The oenocytoids are large spherical cells with few cytoplasmic organelles. Their

cytoplasm contains peculiar aspect of motochondria and numerous polyrobosome.
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PR PL GR1 GRII SP OE

15 26 25 23 3 8

PR: prohemocyte, PL: plasmatocyte, GR [ : granulocyte
I, GR II:
oenocytoid

granulocyte II, SP: spherulocyte, OE:
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Table 2. Fine structural characteristics of Fuprepocnemis shivakii hemocytes

Hemocyte Cell Cell Granule or Other
type shape size (um) spherule size (gm) charateristics
(in dia.) (in dia.)
PR Spherical 4-7 Nucleus large in
relation to cell size
PL Spindle or 7-14 Spreads out and forms
polymorphic cytoplasmic process
GR 1 Spherical 10-12 0.2-0.3 Well-developed
marginal bundles of
microtubules
GR I QOval or 11-25 0.5-0.8 Cytoplasm packed
spindle with large granules
SP Oval or 10-20 1.2-1.5 Number of spherules
spindle filling the cytoplasm
OE Spherical 25-30 Nucleus relatively

small. Cytoplasm with
dumb-bell, rod-like
mitochondria

PR: prohemocyte, PL: plasmatocyte, GR 1: granulocyte [,
GR II: granulocyte II, SP: spherulocyte, OE: oenocytoid.
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FIGURE LEGENDS

A prohemocyte showing large nucleus (N) and poorly developed organelles. Inset: Phase contrast micrograph
of prohemocyte.

Scanning electron micrograph of a prohemocyte showing spherical shape.

Transmission electron micrograph of a plasmatocyte showing concentric nucleus (N). Inset: Phase contrast
micrograph of a plasmatocyte in a whole blood mount.

Scanning electron micrograph of a plasmatocyte showing spindle shape with smooth surface.

Part of a plasmatocyte containing phagocytic vesicle (PV) filled with digested material. G: Golgi complex,
Arrows: lysosome.

A polymorphic plasmatocyte with numerous cytoplasmic processes (CP) showing nucleus (N), phagocytic
vesicle (PV) and multivesicular body (MB). Inset: Phase contrast micrograph of a polymorphic plasmatocyte.
The peripheral cytoplasm of this cell is extended in the cytoplasmic processes.

High magnification electron micrograph of a polymorphic plasmatocyte. The microtubules (arrows) are
located at the periphery of their nuclear membrane. M: mitochondria.

Granulocyte 1 with lobed nucleus (N), small granules, rough endoplasmic reticulum, mitochondria and
vesicles. Granules are 0.2-0.3um in average diameter. Inset: Phase contrast micrograph of a granulocyte I.
High magnification electron micrograph of a granulocyte 1. Note the presence of long curved rough
endoplasmic reticulum (RER) and Golgi complex (G).

Scanning electron micrograph of a granulocyte I showing irregular surface.

Part of a granulocyte . The marginal bundles of microtubules (arrows) appear to encircle the cell and are
suggestive of a cytoskeletal function. GR: granule, N: nucleus.

Marginal bundles of microtubules about 20nm in diameter are loosely assembled in close proximity to the
plasma membrane of the granulocyte 1. GR: granule, M: mitochondria.

Granulocyte Il with eccentric nucleus (N) and conspicuously granular cytoplasm. Granules (GR) are 0.5-0.8
pm in diameter and occupy much of the cytoplasm. Inset: Phase contrast micrograph of a granulocyte II in
a whole blood mount showing numerous phase light and phase dark surface.

Scanning electron micrograph of a granulocyte II showing oval shape with nodulose surface.
Transmission electron micrograph of a spindle shaped granulocyte II. Inset: Phase contrast micrograph of
a granulocyte II in a whole blood mount.

High magnification electron micrograph of a granulocyte II showing large granules (GR). Golgi complex (G)
surrounded by dense granules. mitochondria (M).

Spherulocyte showing eccentric nucleus (N) and numerous spherules and vacuoles. Inset: Phase contrast
micrograph of a spherulocyte.

Portion of a spherulocyte. Spherules (SP) filed with fine granules or flocculent contents.

Oenocytoid with bilobate nucleus (N), numerous free ribosome and elongated mitochondria. The cytoplasm
show low electron density. Inset: Phase contrast micrograph of a oenocytoid showing oval shape.

Portion of a oenocytoid. Note peculiar aspect of mitochondria (M) and numerous free ribosome.

High magnification electron micrograph of a oenocytoid showing lipid droplet (L) and long elongated
mitochondria (M).
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