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ABSTRACT

The fine structural modification of the granulocytes between the molt and intermolt period were investigated by the
transmission electron microscopy. The granular hemocytes of the spider Araneus ventricosus were composed of three
subtypes: eosinophilic granulocytes (EGs), basophilic granulocytes(BGs) and cyanocytes. Both of the EGs and BGs have
electron dense granules within their cytoplasms, however the granules of BGs are larger than those of EGs. During the
molt period, some of the EGs have fine structural modification in their cell organelles including formation of phagosomes
as aresult of active phagocytosis. However, the BGs have no phagosomes, but electron densities of the granules are cha-
nged to lower states than the intermolt period. The cyanocyte is the biggest hemocyte among the granulocytes. They
contain numerous hemocyanin crystals in the cytoplasm with some electron-lucent vacuoles. During the molt period,
some of the cyanocytes are changed to irregular shapes. High magnification electron micrographs reveal that the lattice
sub-structure of the hemocyanin crystals are very similar to those of microtubules, and each tubule is composed of
approximately 20 filaments with fine fibrillar structure.
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74 (phagocytosig)el 9]+ Thepat =17]¢] az(phagoso-
me)x= FAle} 9)sich(Fig. 1A, B).
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(Fig. 1C, D).
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‘l, fé-“rQI *ﬂaﬂ“ﬂl 2 53 7F A= o
R, AR =t e 23] 43t 2]4F (lysosome)
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o] gel= =t (Fig. 1E, I:)
d71z4 AP F=
g=2] del7} 20um°ﬂ 23, 123 ekl 3o 9
= Aze] Fodel A8k slsler oA o] W
ol sisdeh AlEAel = d3e] FARE] FhHe] 9l
T, Az e el 277 ks AjE T
vla] w3 el 1.0~1.5ume]H, JJrFJ AR 2] APy
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ofsb f2] 2]B<E (free ribosome) o] AbAl= o] $igiet. 2=
o] AR =L w2 Holw o] vl o]dAql wA|
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(Fig. 2C, D).

e ot 44 el
H o ofL
N o hﬁ‘

M o

_4

&
4

r\'il
Nt
o 32

|

N

1

gu]A)7]¢] 7134 AP 7= gy 2 Fe 343 7
AE AT MAE] SR EAS e, & ‘%}ﬁlf‘]
715 AFste] 7o A=) AR 3] Yol Aoz
A= Qo (Fig. 2F). 2] AI7| 5 A F3le] dRo] 750
A7 S A& AR A AP TEAE 2, o
7134 AP TES A A7l AA viwA A" A=
o] 2 nAl 72 BEAE fAEE Aoz fEETh
(Fig. 2E, F).

=3t ghy] 9l wgdA)7] e oA Alxrp i
HA o}, 7154 AHH 77} ’i}*ﬂix—}%ﬂr T3 FF
ZFHel FdEde 238 "ujA7)e) @risA ASd
T2 Al ZAM = A2 A5 A AA" M EL)
FEo] Fxr FlENEH, 3 FHRAME A o]
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FIGURE LEGENDS

Fig. 1. Electron micrographs of the eosinophilic granulocytes in the spider Araneus ventricosus. A, B: Eosinophilic granulocyte during intermolt
period contains relatively small granules (G) with the size of 1.0 um in diameter. These granules have high electron densities. C, D: During the
molt period, some of the eosinophilic granulocytes have fine structural modification in their cell organelles. Nucleus (N) of each granulocyte
appeared at the centric region of cytoplasm. E-G: During the molt period, each granulocyte has a number of mitochondria(M), moderate amount
of phagosomes (P), and elaborate rough endoplasmic reticula(Er) including well developed Golgi complex (Gc) within the cytoplasm. Scale bars
indicate 5um (B-D), 2um (A, E, F) and 1um(G), respectively.

Fig. 2. Electron micrographs of the basophilic granulocyte in the spider Araneus ventricosus. A, B: Basophilic granulocytes are observed as eith-
er spindle or elliptical shape, and contain relatively large granules with the size of 1.0~ 1.5um in diameter. C, D: At the vicinity of the nucleus
(N), rough endoplasmic reticulum (Er) and electron-dense granules (G) are seen. E, F: Some of the circulating basophilic granulocytes have gra-
nules with diverse electron densities during the molt period. G, H: During the molting period, the electron density of the granules within the
basophilic granulocytes is changed to alower state. At the vicinity of the nucleus, well developed Golgi complexes (Gc) are observed. Scale bars
indicate 5um(A, B, F, G), 2um (E) and 1um (C, D, H), respectively.

Fig. 3. Electron micrographs of the cyanocytes in the spider Araneus ventricosus. A, B: The cyanocyte during intermolt period is the biggest
hemocyte among the granulocytes. The cyanocyte contains numerous hemocyanin crystals (Hc) and a number of electron-lucent vacuoles (V) in
the cytoplasm. C, D: During the molt period, some cyanocytes with irregular shapes are aso observed. High magnification electron micrographs
reveal the lattice sub-structure of the hemocyanin crystals with light and dark areas. E, F: Granules of the hemocyanic crystals have a mi-
crotubule-like structure which composed of fine fibrillar filaments. N: nucleus. Scale barsindicate 5 um (A, C), 1um(D), 0.2um (B) and 0.1 um

(E, F), respectively.
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