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Morphological and Cytochemical Characteristics of Neutrophil from
Tiger Puffer, Takifugu rubripes

Masakazu Kondo' ", Hiroyuki Inagawa®, Itaru Ikeda', Ken-ichi Yamamoto' and
Yukinori Takahashi®

Morphological and cytochemical characteristics of neutrophil in tiger puffer, Takifugu rubripes were ex-
amined by light microscopy and the components of neutrophil granule were inferred in this study. The
neutrophil were round and the nucleus round to kidney-shaped. Granules of the neutrophil possessed a
large number of eosinophilic granule (& G), chromophobic granule (#G) and a few of amorphous basophi-
lic body (Yasumoto (Y) -body : formerly amorphous basophilic granule (6G)**). The & G was round to
rod-shaped and the Romanovsky type staining pattern of the granule was influenced by pH and concentra-
tion of diluent of the staining solution. The SG was round to oval, unstained by Romanovsky type stain
and peroxidase positive. The Y-body was toluidine blue positive.
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BhLZRE ey (Fig. 1), 72, BEAEH 2 May distilled water. An arrowhead shows the Y-body.
Griinwald (MG) #BTHHF S Lh o/ (Fig. 2a). Y Bars= 5 pm.

Fig. 2. Tiger puffer neutrophil stained with May-Griinwald solution under various conditions. After fixation and staining
for 5 min with May-Griinwald concentrated-solution, the sample was stained again with May-Griinwald solution di-
luted with the following solutions: (a) distilled water (pH5.2), (b) phosphate buffer (5 mM, pH5.0), (c) phosphate
buffer (5 mM, pH7.0), (d) phosphate buffer (1/15M, pH5.0), (e) phosphate buffer (1/15M, pH7.0). Note @G in
(b) and (d), G and Y-body shown by arrowheads. Bars=5 um.



Fig. 3.

BIEO I P EREER 135

Tiger puffer neutrophil under various staining conditions. Giemsa stain. After fixation for 5 min with methanol, the
sample was stained with Giemsa solution diluted as follows : (a), Giemsa solution was diluted in distilled water
(pH5.2) at a rate of 1:20. Giemsa stain was for 15min. (b), Giemsa solution was diluted in distilled water (pH5.2)
at a rate of 1:100. Giemsa stain was for 60 min. (¢), Giemsa solution was diluted in 0.5mM phosphate buffer
(pH5.0) at a rate of 1:100. Giemsa stain was for 60min. (d), Giemsa solution was diluted in 0.5mM phosphate buf-
fer (pH6.0) at a rate of 1:20. Giemsa stain was for 15min. (e¢), Giemsa solution was diluted in 1/150M phosphate
buffer (pH5.0) at a rate of 1:100. Giemsa stain was for 15min. (f), Giemsa solution was diluted in 1/150M phos-
phate buffer (pH6.0) at a rate of 1:20. Giemsa stain was for 15min. (g), Giemsa solution was diluted in 1/150M
phosphate buffer (pH6.0) at a rate of 1:100. Giemsa stain was for 15min. {h), Giemsa solution was diluted in
1/150M phosphate buffer (pH6.0) at a rate of 1:100. Giemsa stain was for 60min. The @G is not stained. Note 3G

and Y-body (arrowheads). Bars=5 pm.
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Fig. 4 . Tiger puffer neutrophil under various staining conditions. May-Griinwald + Giemsa stain. (a), distilled water

(pH5.2). Giemsa solution was diluted in distilled water at a rate of 1:20. Giemsa stain was for 15min. (b), phos-
phate buffer (5 mM, pH5.0). Giemsa solution was diluted in 0.5mM phosphate buffer at a rate of 1:20. Giemsa stain
was for 15min. {¢), phosphate buffer (5 mM, pH5.0). Giemsa solution was diluted in 0.5mM phosphate buffer at a
rate of 1:20. Giemsa stain was for 60 min. (d), phosphate buffer (5 mM, pH7.0). Giemsa solution was diluted in
0.5mM phosphate buffer at a rate of 1:20. Giemsa stain was for 15 min. é)e) phosphate buffer (5 mM, pH7.0).
Giemsa solution was diluted in 0.5mM phosphate buffer at a rate of 1:20. Giemsa stain was for 60min. (f), phos-
phate buffer (5 mM, pH7.0). Giemsa solution was diluted in 0.5mM phosphate buffer at a rate of 1:100. Giemsa
stain was for 15min. (g), phosphate buffer (1/15M, pH5.0). Giemsa solution was diluted in 1/150M phosphate bul-
fer at a rate of 1:20. Giemsa stain was for 15min. (h), phosphate buffer (1/15M, pH5.0). Giemsa solution was di-
luted in 1 /150M phosphate buffer at a rate of 1:100. Giemsa stain was for 15min. (i), phosphate buffer (1/15M,
pH7.0). Giemsa solution was diluted in 1/150M phosphate buffer at a rate of 1:100. Giemsa stain was for 15 min.
Note @G (in b and h), 2G and Y-hody (arrowheads). The eosinophilic part in g is not &G but hyaloplasm. Bars
=5 um.

Table 1 . Summary of reactions of tiger puffer neutrophil to cytochemical tests

Test Positive site (shape, number and size)

Periodic acid Schiff reaction (PAS) Granule (round, many, ¢ <0.5um); Hyaloplasm
PAS after digestion with a-amylase -

Alcian blue (pH1.0) -

Alcian blue (pH2.5) —

Toluidine blue (distilled water) Granule (amorphous, a few, equivalent to Y-body)
Sudan black B Granule (round, many, ¢ =0.2um)

Sudanlll —

Oilred O -

Alkaline phosphatase -

Acid phosphatase Granule (round, many, ¢ <0.5pm)

B -Glucronidase -

« -Naphtyl acetate esterase

« -Naphtyl butyrate esterase
Naphthol AS-D chloroacetate esterase
Peroxidase

Granule (round, many, ¢ =0.2um)

Granule (round, many, ¢ =0.2um)

Granule (round, many, ¢ =0.2um)

Granule (round or oval, many, ¢ =0.5~0.7um, equivalent to
BS)

—, non detection.



IR DU P ERFAL 137

Fig. 5. Cytochemistry of tiger puffer neutrophil. (a) periodic acid Schiff reaction, (b) toluidine blue in distilled water, {c)
sudan black B, (d) acid phosphatase, (e) @ -naphthyl acetate esterase, (f) @ -naphthyl butyrate esterase, (g)
naphthol AS-D chloroacetate esterase, (h) peroxidase. Bars=5 um.
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