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Classification of Blood Cells of Tiger Puffer, Takifugu rubripes,
and Grass Puffer, Takifugu niphobles

Masami Hamacuctl, Hironori Usuki and Hiroko ISHIOKA

Classification of blood cells of tiger puffer and grass puffer was performed by morphological characteri-
zation on peroxidase-Giemsa staining and phagocytosis against sheep red blood cells. The morpholo-
gical study on both puffers revealed: thrombocytes of spindle shape, oval nuclei and light pink cytoplasm;
small lymphocytes of round shape, round nuclei and dark gray cytoplasm; large lymphocytes of round
shape, round nuclei and dark gray cytoplasm; neutrophils of round or oval shape, oval and bilobed nuclei
and whitish cytoplasm; granulocytes-1 of round or oval shape, round or oval nuclei and dark gray cyto-
plasm with granules of dark blue; granulocytes-2 of round or oval shape, round or oval nuclei and whitish
cytoplasm with degranules; monocytes of round or oval shape, round or oval nuclei and light to dark
gray cytoplasm. Sizes of white blood cells of tiger puffer were smaller than those of grass puffer.
The rate of peroxidase positive cells amonts to 90-96% of all neutrophils and to 0-2% of all monocytes.
Phagocytosis was observed in neutrophils and monocytes.
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Table 1. Number of red blood cells and white blood cells in blood of tiger puffer,
Takifugu rubripes, and grass puffer, Takifugu niphobles

No. of red blood cells No. of white blood celis

Fish No. of fish mean (S.D.) mean (S.D.)
(x10* cells/mm?) (x 10* cells/mm?)

Tiger puffer 10 270.7 ( 26.4) 22.0( 4.2)

Grass puffer 11 360.2 (142.6) 30.8 (12.6)
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Fig. 1. Morphological characteristics of tiger puffer (A-E, L, J, L, O, P), Takifugu rubripes, and grass puffer (F,
G, H, K, M, N), Takifugu niphobles. Peroxidase-Giemsa stain; scale shows 2 zm. A: Thrombocytes,
B: Small lymphocytes, C and D: Large lymphocytes, E and F: Neutrophils, G, H and I: Granulocytes-1, J
and K: Granulocytes-2, L and M: Monocytes, N and O: Others, P: unidentified red blood cells.
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Table 2. Principal characteristics of the blood cells in tiger puffer, Takifugu rubripes, and grass puffer,
Takifugu niphobles

Tiger puffer Grass puffer
Blood cells Diameter (xm) POX* PH** Diameter (m) POX PH
mean (5.D.) mean (5.5.)
Erythrocyte 9.07 (0.21)- 6.93(0.35) — - 8.67 (0.17)- 6.24(0.19) — —
Thrombocyte 9.36 (0.34)- 3.81(0.38) — — 9.60 (0.37)- 4.76 (0.63) — —
Small lymphocyte 4.45 (0.26)- 4.03 (0.31) — — 5.49 (0.47)- 5.03 (0.52) — —
Large lymphocyte 8.17 (0.31)- 7.89 (0.42) - — 8.56 (0.41)- 8.29 (0.49) — -
Neutrophil 9.85(0.35)- 9.04 (0.26) + + 10.89 (0.16)-10.23 (0.26)  + +
Granulocytes-1 10.80 (0.31)-10.15(0.22)  — — 13.60 (0.96)-12.35 (1.06)  — -
Granulocytes-2 10.24 (0.22)-10.11 (0.34)  — - 12.31 (0.62)-11.99 (0.54)  — -
Monocyte 10.41 (0.52)- 9.01 (0.63) + + 10.58 (0.68)- 9.35 (0.50) + +

V*VPeroxidase reaction.

** Phagocytosis.
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Table 3. Relative rate of each white blood cells in blood of tiger puffer, Takifugu
rubripes, and grass puffer, Takifugu niphobles

Tiger puffer Grass puffer

Blood cells —
Percent S.D.* Percent S.D.
Thrombocytes 35.03 4.64 27.28 2.59
Small lymphocytes 56.14 4.47 60.63 7.35
Large lymphocytes 0.23 0.17 0.87 0.31
Neutrophila (POX**-positive) 6.17 2.31 3.84 1.50
(POX-negative) 0.28 0.25 0.42 0.23
Granulocytes-1 1.17 0.25 2.83 1.94
Granulocytes-2 0.03 0.03 0.19 0.10
Monocytes 0.98 0.56 3.34 2.58
Others 0.23 0.17 1.01 0.43

* Standard deviation.
** Peroxidase.
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