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Brehelin and Hoffmann,
1984).
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Table 1. Constitutive ratio of the major types of hemocytes in Euprepocnemis shirakii.

Time Prohemocytes Plasmatocytes Granulocytes Others
10 min 19.0 (—) 28.3 (13.5) 37.7 (—) 15.0 (—)
30 min 19.6 (—) 275 (14.0) 372 (—) 16.0 (—)
60 min 18.4 (-) 285 (14.2) 38.8 (—) 14.3 (-)
average 19.0 (-) 28.1 (13.9) 379 (—) 15.1 (—)

Phagocytic ratio of each hemocyte after injection of gold particles is represented in parentheses.
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6z 3t ck(Table 1).
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Electron Microscopic Study on the Hemocytic Immune Responses to the Foreign Substances
in Insects 1. Response to Gold Particles
Byung Soo Chang, Sung Moon Yoe, *Woo Kap Kim, and Myung Jin Moon (Department of
Biology, Dankook University, Cheonam 330-714, Korea and *Department of Biology, Korea
University, Seoul 136-701, Korea)

Hemocytic immune responses to the injection of foreign materials such as colloidal gold
solution containing gold particles with average diameter of 10 nm into the hemocoel of grasshop-
per, Euprepocnemis shirakii Bolivar were examined using electron microscope.

Only the plasmatocytes which consist of about 28% of total hemocytes participated in this
response by the form of phagocytosis, but the other kinds of hemocytes were not reacted. The
initial phagocytic response of plasmatocyte was composed of the first projection of cytoplasmic
processes and the second formation of phagocytic vesicles by the surface reaction of the plasma
membrane. And this procedure was finished within 10 minutes after injection.

The phagocytic vesicles with the plasmatocytes were comprised electron lucent fibrous or
membranous inner structure initially, changed to electron dense granular form after fusion of the
primary lysosome, and then developed to secondary lysosome composed of multivesicular body

in the next stage.
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Explanation of Figures

Fig. 1. Electron micrograph of the plasmatocyte at 10 minutes after injection of colloidal gold solution. At this stage
the gold particles (arrowheads) are closely applied to the cytoplasmic processes (CP) of this hemocyte. M: mitochon-
dria, RER: rough endoplasmic reticulum. {Xx 5,600).

Fig. 2. After elongation of the cytoplasmic processes (CP) on the plasmatocyte, injected gold particles (arrowhead)
are sutrounded and entrapped by this process. M: mitochondria. (X 12,000).

Fig. 3. Next step of this immune response, the gold particles (arrowheads) are endocytosised by phagocytic reaction.
Formation of phagocytic vesicles (PV) containing gold particles are formed by invagination of the cytoplasmic
processes of plasmatocytes. RER: rough endoplasmic reticulum. (X 80,000).

Fig. 4. Electron micrograph of the plasmatocyte containing phagocytic vesicle {arrow) at 10 minutes after injection
of colloidal gold solution. Nu: nucleus. {x 12,200).

Fig. 5. High magnification electron micrograph of the phagocytic vesicles containing gold particles (arrowheads).
The gold particles are localized close to the limiting membrane of the phagocytic vesicle (PV). Nu: nucleus. (x
47,700).

Fig. 6. A number of phagocytic vesicles (PV) are fused each other and located near the nucleus (Nu) of plasmato-
cyte by intracellular movement. Note the well developed rough endoplasmic reticulum (RER) and mitochondria (M)
of the plasmatocytes. Arrowheads indicate injected gold particles within the phagocytic vesicles. (x 28,600).
Fig. 7. Electon micrograph of the plasmatocyte 30 minutes after injection of gold particles containing a number of
phagocytic vesicles (arrows). (X 14,400).

Fig. 8. High magnification electron micrograph of the arrow region in Fig. 7. The phagocytic vesicle (PV) is filled
with fine granular material, and the gold particles (arrowheads) are moved to central region of the phagocytic vesicle
at this stage. Note the double membranes of the phagocytic vesicle. (x 100,000).

Fig. 9. Electon micrograph of the phagocytic vesicle (PV) 1 hour after injection of gold particles (arrowheads). This
vesicle contains compactly aggregated granular material signaling formation of secondary lysosome. (X 70,000).
Fig. 10. Electron micrograph of the plasmatocyte after 3 hours postinjection of gold particles (arrowhead). Phagocy-
fic vesicles are changed to secondary lysosome state by the fusion of primary lysosomes. Characteristically, pha-
gocytic vesicle of this stage contains electron densed material and faced to maturing surface of Golgi complex (G).
Nu: nucleus. (< 40,000).

Fig. 11. Electron micrograph of the plasmatocyte 6 hours after injection. The gold particles (arrowheads) are more
compactly aggregated than prior stages, and electron density of this vesicle is also discontinuous. Nu: nucleus. (X
40,000).

Fig. 12. High magnification electron micrograph of the plasmatocytes 6 hours after injection of gold particles
(arrowheads). parts of phagocytic vesicles (PV) of this stage showing crystaline or lamellar structure. M: mitochon-
drion, Nu: nucleus. {x 80,000).

Fig. 13. Electron micrograph of the plasmatocyte 9 hours after injection of gold particles (arrowheads). At this stage
small phagocytic vesicles are fused each other and made to large multivesicular body (MB) sized 1.5 ,m in
diameter. (x 42,000).

Fig. 14. At 9 hours after injection, limiting membranes of the phagocytic vesicles are obscured and conformed to
hexagonal morphology, and gold particles (arrowheads) within the multivesicular bodies (MB) are more densely
aggregated. {x 36,000).
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