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Morphology of Octopus Hemocytes

Masakazu Kondo*!, Susumu Tomonaga?, and Yukinori Takahashi'.

Only one type of hemocyte, granulocyte was observed in the hemolymph of three ‘octopod
molluscs (Octopus vulgaris, O. minor and O. ocellatus).- The granules of O. vulgaris hemocyte
were classified into four categories, eosinophilic granules (EG), small basophilic granules (SB
@), rod-shaped basophilic granules (RBG) and large basophilic granules (LBG). Both EG and
SG were numerous, while RG and LG were few. EG is round or oval in shape and 0.1-0.6
um in diameter. SBG was similar to EG in shape and diameter. However, EG was observed in
the May-Griinwald preparation at a pH range of 1.0-5.5, while SBG was observed at a pH range
of 5.0-8.0. RBG (0.8-1.2 X 0.2-0.3u#m) was found at pH 4.5-8.0. EG, SBG and LBG were also
observed in hemocytes of O. minor and O. ocellatus. By electron microscopy, three distinct
granule types, striated granule (SG), feathery granule (FG) and dense granule (DG) were ob-
served in the hemocytes of O. wvuigaris and O. minor. The SG, FG and DG may correspond to
EG, SBG and LBG, respectively, due to their size, number and position. FG often caused exo-
cytosis. Cytochemical characteristics of O. vulgaris hemocytes were also examined by light

microscopy.
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Fig. 1. Blood collection from Octopus vulgaris. V,
branchial blood vessel; H, branchial heart;
G, branchial gill.
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Table 1. Sizes of octopus hemocytes' *
Octopus vulgaris Octopus minor Octopus ocellatus
8.7£0.9%7.4%0.6, 9.7£0.7x8.21+0.8, 6.5%0.7X5.7£0.5,
Cell diameter (pm)? 6.9~12.2X5.1~9.4, 8.3~12.1X5.7~9.8, 4.6~10.3X4.4~7.0,
8.6X17.5 9.7%8.2 6.5X5.7
51.4%6.7, 65.4£7.8, 30.8+3.9,
area (um?) 36.9~174.6, 53.9~90.9, 44 5~17.8,
50.9 65.1 30.8
5.910.7%X4.6%+0.6, 6.7£0.6xX4.8+0.7, 4.8£0.5%X3.4%0.6,
Nucleus diameter(zm)?® 4.1~8.6%X3.1~5.9, 0.7~T7.7X3.2~6.3, 3.6~6.6xX1.8~4.8,
5.9%x4.7 6.6X4.8 4.8%X3.4
22.9%4.0, 28.614.1, 14.1%2.3,
area(gm?) 14.0~34 .4, 18.9~40.9, 20.1~5.7,
22.3 28.1 14.0
44 9=£7 4, 44.2£7.2, 45.9%7.0,
N/ C ratio(%) 25.4~66.4, 26.4~170.8, 65.2~19.7,
45.9 43.9 45.8
L Observation was carried out on the preparation stained by May-Grinwald at pH 6.0.
2 Results were expressed as mean+SD, range and median.
3 'Length X width.
Table 2. Comparison of granules in octopus hemocytes
. Number May-Griinwald staining’ at each pH
Type of granules’ Shape Size (#m)
ype oL & P - (eeldD 1 2 3 4 45 5 55 6 65 7 7.5 8
O.vulgarts EG  round or oval 0.1~0.6 >20 R R LRLRLRLRLRLR C C C C
SBG  round or oval 0.1~0.5 >20 c ¢ ¢ ¢C C B B B B B B B
RBG short-rod 0.8~1.2X0.2~0.3 2~4 C ¢ ¢C CIBLBE B B B B B B
LBG round or oval 1.0~2.5 i~ 4 C C C C € €C CcC C CcC C B B
O.minor EG  round or oval 0.1~0.6 >0 R R R R RLRLRC C C C C
SBG round or oval 0.1~0.6 <20 C C C C C B B B B B B B
LBG round or oval 0.7~1.4 3~b c ¢ ¢ c c c cc c c B B
O.ocellatus EG round or oval 0.1~0.4 >20 R R R R R RLRLRLRLR C C
SBG round or oval 0.2~0.5 <20 C C C C C C C C B B B B
LBG round or oval 1.0~2.0 1~4 c ¢ C C C C CLBILBLB B B

I EQG, eosinophilic granule; SBG, small basophilic granule; RBG, rod-shaped basophilic granule; LBG, large

basophilic granule.

2 R, red; LR, light red; B, blue; LB, light blue; C, colorless.
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Fig. 2. Phase contrast microscopy of Octopus vul-
garis hemocyte. Note numerous granules.
Bar=10pgm.
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Fig. 3. Light micrographs of hemocytes from Octo-
pus vulgaris (a, b), Octopus minor (c, d
and Octopus ocellatus (e, ). May-Grinwald
stain. (a, c, e), pH 4.0; (b, 4, ), pH 8.0.
Note eosinophilic granule (a, ¢, e), small
basophilic granule (b, d, f), rod-shaped ba-
sophilic granule (arrowhead in b) and large
basophilic granule (b, d, f). Bars=10xm.
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Fig. 4. Transmission electron micrograph of Octopus
vulgaris hemocyte. Note three types of gran-
ules. D, dense granule; F, feathery granule;
S, striated granule; N, nucleus. Bar=1um.

Fig. 5. Higher magnification of granules of Octopus
vulgaris hemocyte. Note the exocytosis of F
granules (arrowhead). D, dense granule; F,
feathery granule; S, striated granule; N, nu-
cleus. Bar=1um.
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Fig. 6. Scanning electron micrograph of Octopus
vulgaris hemocyte. Note the holes showing
the exocytosis of F granules (arrowheads).
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3¢, d, Table 2), EGRAIENICEZICELEL, EEY
0.1~0.6 pmT, HELSIMEZLTH b, pHI1.0~3.0
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Table 3. Summary of reactions of the Octopus vulgaris hemocyte to cytochemical tests

Reaction'
Test . .- .
Intensity Positive site
Alkalin phosphatase -
Acid phosphatase + granule
B-Glucuronidase -
a-Naphthyl acetate esterase ++ cytoplasm
a-Naphthyl butylate eaterase ++ hyaloplasm
Naphthol AS-D chloroacetate eaterase -
Peroxidase -
DOPA reaction -
Periodic acid Schiff reaction (PAS) ++ , cytoplasm
PAS after digestion with a-amylase ++ cytoplasm
Toluidin blue (distilled water) + hyaloplasm
Toluidin blue (pH2.5) -
Toluidin blue (pH4.1) -
Toluidin blue (pH7.0) ++ hyaloplasm
Alcian blue (pH 1.0) -
Alcian blue (pH 2.5) -
Sudan black B ++ granule

Sudan I
Oil red O

1 —

, not detected; +, weakly positive; ++, strongly positive.
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