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Hemocyte of Brine Shrimp Artemia salina

Masakazu Kondo'*, Yukinori Takahashi', and Susumu Tomonaga®

Only a single type of hemocyte, granulocyte, was observed in the hemolymph of the
brine shrimp, Artemia salina. This cell was oval or ellipsoid in shape and character-
ized by two types of granules, eosinophilic granule (EG) and chromophobic granule
(CQ). The former was round or oval in shape, large and eosinophilic, while the latter
‘was round, small and not stained with May-Griinwald stain. All granules were PAS-
negative. Granulated glycogen was detected in the hyaloplasm. Although EG was not
staind with alcian blue, toluidine blue and sudan black B, some CG were positive in
these stains. Phenoloxidase (PO) activity was observed in the hyaloplasm, but not in
the granule. Lipofusutin-like granules were also found in the hyaloplasm, strongly
suggesting that the hemocyte has a phagocytic ability. Gelation of the hemolymph
and clot formation did not occur. However, clump of hemocytes was observed in the
wounded site of brine shrimp. These results suggested that the brine shrimp has the
fundamental cellular immune system of crustaceans such as phagocytosis and PO,

but not blood coagulation.
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Fig. 1 Artemia salina, (a), male; (b), female.
Bars=5 mm.

Fig. 2 A hemocyte of Artemia salina, fixed immedi-
ately after removal from circulation, are
characterized by two types granules, large
granules and small granules. Phase contrast
microscopy. Bar=10g¢m.
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Fig.3 A hemocyte of Artemia salina stained with
May-Grinwald. Large granules were eosino-
philic and small granules were chromo-

phobic. Bar=10gm.

Table 1 Summary of morphological characteristics of Artemia salina and Lepas anatifera* hemocytes stained

with May-Griinwald

Artemia salina

Lepas anatifera

Cell
shape oval or ellipsoid
size (lengthX width, £ m) 8.0~13.0%5.0~9.0
Nucleus
shape oval or ellipsoid

size (lengthX width, ¢ m)
Granule
shape

size (diameter)

3.0~6.0X2.5~4.0
Two granule types
Eosinophilic granule
round (2¢m) or oval

Chromophobic granule
round, <0.5um

round or oval (with filopodia)
4.9~16.2xX4.8~11.9

irregular (round, oval, kidney,
V-shape)

4.3~8.1X2.7~5.4
One granule type
Chromophobic granule

round, <0.54m
(@~8X1~2 1 m)

*Kondo et al. (2002)%.
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Fig. 4 Cytochemistry of hemocytes from Artemia salina. (a), PAS ; (b), PAS after a-amylase digestion; (c),
alcian blue (pH1.0); (d), toluidin blue ; (), sudan black B; (f), DOPA reaction (phenoloxidase detec-

tion). Bars=10gm.
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Table 2 Summary of cytochemical characteristics of Artemia salina and Lepas anatifera” hemocytes

Artemia salina Lepas anatifera
Test™ EG* CcG* Hyaloplasm cG* Hyaloplasm
PAS —*3 - hyaline + —~+ +
granular + (two types)
PAS-a A - - hyaline -+ —~+ -
granular —
AB (pHL.0) - — R - - -
. (two types)
AB (pH2.5) - - - - -
TB - —~t + - +
(two types)
SBB - —~ + + +
(two types)
SII - — - - -
ORO — - - - -
PO - — + —~ . +

*1 PAS, periodic acid Schiff reaction; PAS-a A, PAS after a-amylase digestion; AB, alcian blue; TB, toluidine
blue; SBB, sudan black B; SII, sudan H; ORO, oil red O; PO, phenoloxidase (DOPA reaction).

*! KQG, eosinophilic granule; CG, chromophobic granule.

*$ — negative; +, positive.

*Kondo et al. (2002)%.

Fig. 5 Lipofusutin-like granules (arrowheads) in
Artemia salina hemocyte. May-Grinwald
stain. Bar=10um.
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Fig.6 Phase contrast microscopy of hemocytes from Artemia salina in vitro. (a, d-1), <5 min; (b, ¢, j-D, <1
h. Type I hemocytes (a-c) did not spread (a), and the nucleus were condenced (b, arrowheads) and
finaly denucleated (¢, arrowhead). Type I hemocytes (d-1) moved with tongue-like pseudopodia (arrow-
head in d; from d to i1 were within 1 min; note the movement of granules), spread the lamellapodia and

gradually degranulated (j-1). Ruffles were also observed in the lamellapodia of hemocytes (arrowheads
in j-1). Bars=10um.
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Fig.7 Wound repair in Artemia salina. (a), 30 min; (b) 1h; (@,1 d (@, 3 d. Note the clump formatlon by
hemocytes (a, arrow) and melamformatlon in the clump (b d). Bars=50zm.
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