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Morphological and immunological char acterization of the haemo-
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The internal defense system of mollusks consists of circulating haemocytes. In order to understand the
morphological characterization of haemocytes, light and electron microscopy were carried out in oyster,
Crassostera gigas. Four types of haemocytes were recognized: type 1 small hyainocytes, type II large
hyalinocytes, type 11l large granulocytes and type 1V small granulocytes. Additionally, the activities of alka-
line phosphatase (ALP), acid phosphatase (ACP), peroxidase (POD), e-naphthyl acetate esterase, g-glu-
curonidase, PAS, sudan black B and oil red O in haemocytes were analysed by immunocytochemical meth-
ods. The results indicate that enzymatic activities were abundant and more active in granulocytes than in

hyalinocytes.

After incubation with haemoctyes and Vibrio FKC, phagocytic index and percentage of phagocytic cell
were and shown to be increased from 15 to 120 min. In addition, the enzymatic activities were higher than
those of controls: ALP, ACP, e-naphthyl acetate esterase and #-glcuronidase, indicating that these enzymes

can be related with phagocytosisin oyster.
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Fig. 1. Light micrographs of the haemocytes of Crassogtrea gigas. May-Grianwald Giemsa stain. Four types of haemocytes
arereadily distinguished. @ Smadl hydinocytes, ® Large hydinocytes, © Smal granulocytes, @ Largegranulocytes

Table 1. Dimensgonsof Crassostrea gigas haemocytes measured in acytospin monolayer (mean + SD)

Hyalinocytes Granulocytes
Smdll Large Smdl Large
Cdl diameter
838 + 112 16.50 + 2.73 17.83 + 1.44 15.62 + 0.46
(¢m)
Nucleus diameter
450 + 0.66 5.20 + 0.59 599 + 0.34 520 + 0.64
()
N/C 0.60 + 0.05 0.32 +0.03 033 + 004 0.33 = 0.05
Granule diameter
- 053 +011 136 + 024

(¢m)

haemocytesE May-Grionwald Giemsa g 4 3}<] w2} 2 =52 hydinocytese} 2 =572 g +=2

Aze) gejsrs 54 Az el §Rel  BRE 5 AT (Fig. 1). F hydinogytes= Al
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Fig. 2. Circulating haemocytes population proportions in
Oydter, Crassodreagigas. LHY =large hydinocytes, SHY
= gmdl hydinocytes; SGR = smdl granulocytes, LGR =
large granulocytes. LHY and SGR congtitute the main
typesof haemocytes.
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Z=Z2] haemolympheilA z} haemocytes7t =}
Aeh= vIES AN Aab= Fg. 29 Atk 7}
A2} hydinocytes”t ZH} 48%, 5290 1A 5t
3 Ao, 11 F AT 45%, A E T =
3%, smal hyainocytes+= 8%, large hydinocytes=
% E 21X 5133 Tk

Haemocyts 32l ofe] 714 &4 A4 At
oitEe]l maet A A edA FAH 7ot
hydinocytesol] ®lgle] =2 &d-S e
(Table2, Fig. 3).

Alkaline phosphatase 94 A, oiF-Eo] 34
T-¢} L4x smdl hyalinocytesollx] =12 02 34
o] HINkS-S B o, acid phosphatase, &
naphthyl acetate esterase®} Bglucuronidase™= 4]
=31 73ekS Vel tk Paroxidase 94 A},

K

i)

Table2. Cytochemidiry characterigtics of Crassogtrea gigas haemocytesin cytaspin monolayer

Granulocytes (%) Hyalinocytes (%)

Smdl Large Smdll Large
Alkdine phosphatase 89.9 95.6 20.5 94
Acid phosphatase 935 86.1 21 194
Peroxidase 304 376 10.6 6.3
a-naphthyl acetate esterase 839 785 54.3 405
B-glucuronidase 54.2 46.5 36.7 231
Sudan black B 444 305 6.7 105
Oil redO 439 163 104 9.7
PASreaction 83 765 554 254
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Fig. 3. Light microgrgph of cytochemistry characterigtics of Crassodrea gigas haemocytes in cytospinmonolayer. @ dka
line phogphatase activity; ® acid phogphatase activity; © o« naphthyl acetate esterase ectivity; @ 4~ glucuronidase activity;
(© peroxidase activity; ® PASreaction; @ ail red O; @ sudan black B.
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Fig. 4. Tranamission eectron micrograph of oyster, Crassodtrea gigas haemocytes.

A, Smdl hydinocytes, The nucleus to cytoplasm ratio is larger than large hyainocytes (B). B, Large hydinocytes, The
nucleusto cytoplaam retio is smaller than smdl hydinocytes (A). It has many vacuoles (V) and many mitochondria (M). C,
Smdl granulocytes; It has many small granule and abundant mitochondria (M) in the cytoplasm. D, Large granulocytes, It

hasmany largegranules (G).
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Fig. 5. Time course of phagocytic rate and phagocytic index
in haemocytes of oyster, Crassodirea gigas after incubating
with Vibrio FKC or PBS.
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Fig. 6. Time course of akaline phosphatase (A), acid phosphatase (B), o-naphthyl acetate esterase (C) and g-glucuronidase
(D) activity in haemocytes of oyster, Crassogtera gigasafter incubating with Vibrio FKC or PBS.
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