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Cytochemical Characteristics of Granules in Neutrophil from Japanese
Flounder, Paralichthys olivaceus and Rudderfish, Girella punctata

Masakazu Kondo®,

Shunsuke Kanamaru, Naohiro Kashiwamura,

Hiroyuki Inagawa and Yukinori Takahashi

Morphological and cytochemical characteristics of neutrophil in rudderfish, Girella punctata and

Japanese flounder, Pavalichthys olivacens were examined by light microscopy and the components of neut-
rophil granule were inferred in this study. The neutrophil of both fishes were round or oval and the nuc-
leus round to kidney-shaped. Granules of the neutrophil in both fishes possessed a large number of chro-
mophobic granule (A G) and a few of amorphous basophilic granule (8 G). The £ G was round or oval
and peroxidase positive. The ¢ G was toluidin blue positive.
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Fig. 1. Japanese flounder neutrophil under various staining conditions. a, May-Griinwald stain using distilled water
(pH5.2) . b, May-Griinwald stain using phosphate buffer (5 mM, pH6.0). ¢, May-Griinwald - Giemsa stain using
phosphate buffer (*/1sM, pH7.0). Giemsa solution was diluted in '/1s0M phosphate buffer at a rate of 1:100. Giemsa
stain was for 15min. d, May-Griinwald + Giemsa stain using distilled water. Giemsa solution was diluted in distilled
water at a rate of 1:100. Giemsa stain was for 15min. e. Giemsa stain (15min) using distilled water. Giemsa solu-
tion was diluted in distilled water at a rate of 1:100. f. Giemsa stain (15min) using phosphate buffer (*/isM,
pH7.0). Giemsa solution was diluted in /1M phosphate buffer at a rate of 1:100. Note #G and & G (arrowheads).

Bars=10 g m.
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Table 1 . Summary of reactions of Japanese flounder neutrophil to cytochemical tests

Test Shape, number, size and intensity* of positive site

Periodic acid Schiff reaction (PAS)
PAS after incubation in buffer

PAS after digestion with « -amylase
Alcian blue (pH1.0)

Alcian blue (pH2.5)

Toluidin blue (distilled water)
Toluidin blue (pH7.0)

Toluidin blue (pH4.1)

Toluidin blue (pH2.5)

Sudan black B

Sudanill

Oilred O

Alkaline phosphatase

Acid phosphatase (ACP)

ACP + tartaric acid

B -Glucronidase

« -Naphtyl acetate esterase

o -Naphtyl butyrate esterase ( & NBE)
« NBE + NaF '
Naphthol AS-D chloroacetate esterase
Peroxidase

Hyaloplasm (+); Granule (round, some, ¢ <0.2 um, ++)
Hyaloplasm (+); Granule (round, some, ¢ <0.2 um, +)

— 3k

Granule (amorphous, a few, ++)
Granule (amorphous, a few, ++)
Granule (amorphous, a few, +)

Granule (amorphous, a few, +)

Granule (round, many, ¢ <0.2 um, ++)

Granule (round, some, ¢ 0.3~0.5 xm, ++)
Granule (round, 0~10, ¢0.3~0.5pm, +)

Granule (round, some, ¢ 0.5~0.7 um, +)

Granule (round, many, ¢0.5~0.7 um, +)

* + weakly positive; ++, moderately positive.
**— not detected.
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Table 2 . Summary of reactions of rudderfish neutrophil to cytochemical tests

Test

Shape, number, size and intensity* of positive site

Periodic acid Schiff reaction (PAS)

PAS after incubation in buffer

PAS after digestion with « -amylase
Alcian blue (pH1.0)

Alcian blue (pH2.5)

Toluidin blue (distilled water)
Toluidin bue (pH7.0)

Toluidin blue (pH4.1)

Toluidin blue (pH2.5)

Sudan black B

SudanIl

Oil red O

Alkaline phosphatase
Acid phosphatase (ACP)

ACP + tartaric acid

B -Glucronidase

o ~Naphtyl acetate esterase

a -Naphtyl butyrate esterase ( & NBE)

Hyaloplasm (+); Two types of round granules (large type:
some, ¢ 0.5 um,+++; small type: many, ¢ 0.2 um, +H)***

Hyaloplasm, +, Small round granule (0~10, ¢ 0.2 zm, +)
— k¥

Granule (amorphous, a few, ++)

Granule (amorphous, a few, ++)

Granule (amorphous, a few, +)

Granule (amorphous, a few, +)

Two types of round granules in a cell (large type: many, ¢ 0.5
u m, ++; small type: many, ¢ 0.2 um, ++)

Hyaloplasm (+++); Granule (round, many, ¢ 0.5 ¢ m, ++)

Two types of round granules in a cell (large type: some, ¢ 0.5
u m, ++; small type: some, ¢ 0.3 um, +)

Granule (round, 0~10, ¢03um, +)

Granule (round, some, ¢ 0.2 pm, +)

Granule (round, some, ¢ 0.5y m, +)

a NBE + NaF
Naphthol AS-D chloroacetate esterase
Peroxidase

Oval granule (many, 1.0~1.2X0.5~0.7 u m, +)

* +, weakly positive; ++, moderately positive; +++, strongly positive.

**— mot detected.

*** two types of cells (one contain two types of positive granules, another only small granule).
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Fig. 2. Cytochemistry of Japanese flounder neutrophil. (A), periodic acid Schiff reaction (PAS). (B), PAS after incubation
in buffer. (C), toluidin blue in distilled water. (D), sudan black B. (E), acid phosphatase (ACP). (F), ACP with
inhibitor (tartaric acid). (G), « -naphthyl acetate esterase. (H), peroxidase. Bars=10 g« m.

Fig. 3 . Cytochemistry of rudderfish neutrophil. (A), periodic acid Schiff reaction (PAS). (B), PAS after incubation in buf-
fer. (C), toluidin blue in distilled water. (D), sudan black B. (E), acid phosphatase (ACP). (F), ACP with inhibi-
tor (tartaric acid). (G), alkaline phosphatase. (H), «-naphthyl acetate esterase. (D, a-naphthyl butyrate ester-
ase (¢-NBE). (J), @-NBE with inhibitor (NaF). (K), peroxidase. Bars=10zm.
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