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Ultrastructure Characterization of Hemcytes in Larvae of

Protaetia brevitarsis seulensis
Saeyoull Cho*
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ABSTRACT: In this study, we used electron microscopic analysis to characterize the hemocytes in the last larva of Protaetia brevitarsis
seulensis (Colbe) (Cetoniidae, Coleoptera). Granulocytes (GR), plasmatocytes (PL), oenocytoids (OE), spherulocytes (SP), prohemocytes
(PR) and adipohemocytes (AD) were classified based on their size and ultrastructural differences in the circulating hemocytes. Many
dark granules (<1 £m in diameter) in the GR’s cytoplasm were observed and well-developed mitochondria, endoplasmic reticulum (ER),
nucleus, and Golgi complex were also seen. After microorganisms infected, the GRs were morphologically activated and phagocytosed
them. Especially, dark granules (lysosomes) were fused themselves and these bigger granules finally agglomerate together with
microorganisms. Other hemocytes seem to have no immune functions.
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Fig. 1. Scanning electron microscopy (SEM) of the last larva of
Protaetia brevitarsis seulensis hemocytes. (A) General aspect of
hemocytes. OE: oenocytoids; GR: granulocytes; PL: plasmatocytes;
AD: adipohemocytes; PR: prohemocytes; SP: spherulocytes. High-
magnification detail of each hemocyte type (B) OE; (C) PL; (D) AD;
(E) GR; (F) SP; (G) PR. scale bar 10 tm.
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Fig. 2. Transmission electron microscopy (TEM) of the last larva of Protaetia brevitarsis seulensishemocytes. (A) Oenocytoid; N: nucleus; M:
mitochondria; ER: endoplasmic reticulum; G: granules. Scale bar = 1 m(B) Granulocyte; N: nucleus; M: mitochondria; ER: endoplasmic
reticulum; Gol: golgi body; Ly: lysosomes and granules (Arrow); Arrowhead: various granules. Scale bar = 2 ym. (C) Plasmatocyte; Scale bar
=1 (m. (D) Prohemocyte; Scale bar = 0.5 um (E) Adipohemocyte; Scale bar = 1 . (F) Spherulocyte; Scale bar = 1 zm.
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Fig. 3. Transmission electron microscopy (TEM) of granulocytes after 12 h of infection with Saccharomyces cerevisiae. (A) The yeast (Y) was
engulfed by granulocytes and fused with lysosomes (g and arrow). N: nucleus. scale bar = 2 . (B) and (C) higher magnification images of

the yeast engulfed by granulocytes. Scale bar =1 ¢gmand 2 ym.
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