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Hemocytes of Branchinellites kugenumaensis
and Triops numidicus (Crustacea, Branchiopoda)

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

We examined the morphological features of hemocytes of two branchiopod crusta-
ceans; one is the fairy shrimp, Branchinellites kugenumaensis and the other is the
tadpole shrimp, Triops numidicus. These results were compared with those of an-
other anoétracan, Artemia salina reported in the previous paper. Only a single type
of hemocyte, granulocyte, was observed in the hemolymph of these three species. The
hemocyte of fairy shrimp was oval or ellipsoid (7.8~12.9xX4.5~9.0 um) in shape and
characterized by small round chromophobic granules (£0.3 #m). The round or eliptic
nucleus (3.8~7.5x3.0~5.0um) was euchromatin-rich. Similarly to fairy shrimp, the
hemocyte of tadpole shrimp was characterized by round chromophobic granules (=
0.54m). The hemocyte was round or oval (6.8~10.0X4.6~7.0#m), and the nucleus
was oval (3.3~4.8X%X2.0~3.8 ym), euchromatin-rich, and has one or two nucleoli.
Lipofusutin-like granules or phagocytosed bacteria were also observed in hemocyte

from normal individuals, suggesting the

phagocytosis.
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Table 1. Summary of morphological characteristics of Artemia salina, Branchinellites kugenumaensis and
Triops numidicus hemocytes stained with May-Griinwald

B. kugenumaensis T. numidicus

A. salina”
Cell
shape oval or ellipsoid
size (length Xwidth, £ m) 8.0~13.0x5.0~9.0
Granule Two types
Eosinophilic
shape and size round (2xm) or oval
(diameter) (2~3xX1~2um)
Chromophobic
round, <0.5¢m
Nucleus v
shape oval or ellipsoid
size (length X width, £zm) 3.0~6.0x2.5~4.0
chromatin heterochromatin rich

round or oval
6.8~10.0x4.6~17.0

One type
Chromophobic
round, =0.5um

oval or ellipsoid
7.8~12.9%X4.5~9.0

One type
Chromophobic
round, £0.3um

round, oval or ellipsoid
3.8~7.5%3.0~5.0
“euchromatin rich

round or oval
3.3~4.8%X2.0~3.8
euchromatin rich

* Kondo et al. (2002)%.
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Figs. 1-3. Light micrographs of hemocytes from Artemia salina (Fig. 1), Branchinellites kugenumaensis (Fig.
2), and Triops numidicus (Fig. 3). a, phase contrast; b, May-Grinwald stain (pH6.0). Note the
eosinophilic granule and chromophobic granule (arrowheads) in A. salina hemocyte (Fig. 1b), and
chromophobic granule in the hemocytes of B. kugenumaensis (Fig. 2b) and T. numidicus (Fig. 3b).
Perinuclear area in the hyaloplasm of B. kugenumaensis hemocyte was eosinophilic (light pink).

Bars=10¢ m.

Table 2. Properties of Artemia salina hemocyte by May-Grinwald staining method.

pH of diluent ('/isM phosphate buffer)

3.0 4.0 4.5 5.0 5.5 6.0 6.5 . 7.0 7.5 8.0 DW

Hyaloplasm LP LP LP LP LB LB B B B B LP

Nucleus H| H: V H: B H:SB | H:SB| H:SB | H:SB | HSB | H: DB | H: DB | H: DB | SPu*
E| E:LPu | E: LB E: B E: B E: B E: B E: B E: SB-| E: SB | E: SB

EG BR BR BR BR BR

CG colorless|colorless|colorless|colorless|colorless

BR LR LP colorless|colorless| LP

colorless|colorless|colorless|colorless|colorless{colorless

B, blue; BR, bright red; DB, dark blue; LB, light blue; LP, light pink; LiPu, light purple; LR, light red; SB,
strong blue; SPu, strong purple; V, violet; H, heterochromatin; E, euchromatin; DW, distilled water (pH5.2);

EG, eosinophilic granule; CG, chromophobic granule.

*It was impossible to distinguish euchromatin from heterochromatin.
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Table 3. Properties of Branchinellites kugenumaensis hemocyte by May-Grinwald staining method.

pH of diluent ('/s M phosphate buffer)

3.0 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 DW
Hyaloplasm| LP LP LP LP LB LB LB LB LB LB Lv
: _ PNA: LP|PNA: LP '
Nucleus H| LP(?)*#* | LPu* LvV* LvV* H: B H: B H: B H: B H: SB | H: SB H: B
E E:1B | E:LB | E: LB | E: LB E: B E: B E: LB
CG colorless|colorless|colorless|colorless|colorless|colorless|colorless|colorless|colorless|colorless|colorless

B, blue; LB, light blue; LP, light pihk; LPu,

light purple;

LV, light violet; SB, strong blue; H,

heterochromatin; E, euchromatin; DW, distilled water (pH5.2); CG, chromophobic granule; PNA, perinuclear

area.

“It was impossible to distinguish euchromatin from heterochromatin.
*It was impossible to distinguish nucleus from hyaloplasm.

Table 4. Properties of Triops numidicus hemocyte by May-Grinwald staining method.

pH of diluent (*/is M phosphate buffer)
3.0 4.0 4.5 5.0 5.5 6.0- 6.5 7.0 7.5 8.0 DW
Hyaloplasm LP ~LP LP LPu - LPu LB LB LB LB LB LB
Nuclous® LP(M* | LP(M* | LP(D* | N: B N: B N: B N: B N: B N: B N: B N: B
E:ILB | E:LB | E:ILB | EELB| E:LB | E:LB | E: LB | E: LB
CG colorless|colorless|colorless|colorless|colorless|colorless|colorless|colorless|colorless|colorless|colorless

B, blue; LB, hght ‘blue; LP, light pink; LPu, light purple; N, nucleolus; DW, distilled water (pH5.2).
Tt was 1mposs1ble to dlstlngulsh nucleus from hyaloplasm.

*Almost all chromatin was euchromatin.

Figs. 4-6. Light micrographs of hemocytes from Branchinellites kugenumaensis (Fig.4,5), and Triops
numidicus (Fig. 6). May-Grinwald stain (Figs. 4 and 5, pH6.0; Fig. 6, pH6.5). Note phagocytosed
bacteria in phagosome (arrowhead in Fig. 4) and 11pofusut1n—l1ke granules (arrowheads in Flgs o

and 6). Bars=10 ¢ m.
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