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Granules of Neutrophil from Asian Arowana, Scleropages formosus

Masakazu Kondo™ and Yukinori Takahashi

Abstract . Morphological and cytochemical characteristics of neutrophil in asian arowana, Scleropages for-

mosus were examined by light microscopy and the composition of neutrophil granule were inferred in this
study. The neutrophils were round or oval (12.0~17.0 #m in diameter) and the nucleus round to three
lobule-shaped. Three types of granules; acidophilic (eosinophilic) granule (@ G), chromophobic granule
(,9 G) and basophilic granule (7 G) were observed in neutriphil. The @G was rod to spindle in shape
(1.0X0.3 #m) and observed in May-Griinwald (MG) preparation using distilled water and low molar (5
mM) buffer. The acidophilicity of @G disappeared by Giemsa stain after MG. The 3G was round to oval
(< 0.5 #m in diameter) and peroxidase positive. The ¥ G was round to oval (< 0.3 #m in diameter) and
observed in MG preparation using alkaline (pH8.0) buffer and in Giemsa preparation. The ¥ G was naph-
thol AS-D chloroacetate esterase positive. Yasumoto body (Y-body) was also observed in neutrophil. The

Y-body was toluidine blue positive.

Key words : neutrophil, granulocyte, arowana, morphology
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Fig. 1 . Neutrophil of asian arowana, Scleropages formosus. (1) May-Griinwald (MG) fixation. Sample was fixed and stained
with MG concentrated-solution. After the staining for 5 min, the sample was washed with distilled water. (2-6)

MG stain. After fixation and staining for 5 min with MG concentrated-solution, the sample was stained again for 10
min in MG diluted with the following solutions : (2) distilled water (pH5.2), (3) phosphate buffer (5 mM, pH5.0),
(4) phosphate buffer (5 mM, pH8.0), (5) phosphate buffer ('/isM, pH5.0), and (6 ) phosphate buffer ('/isM,
pH8.0). (7-12) Giemsa stain. After fixation for 5 min with methanol, the sample was stained with Giemsa solution
diluted with the following solutions: (7 ) distilled water (pH5.2) at a rate of 1:20. Giemsa stain was for 15 min.
(8) distilled water (pH5.2) at a rate of 1:100. Giemsa stain was for 15 min. (9 ) 0.5 mM phosphate buffer
(pH5.0) at a rate of 1:20. Giemsa stain was for 15 min. (10) 0.5 mM phosphate buffer (pH8.0) at a rate of 1:20.
Giemsa stain was for 15 min. (11) '/1soM phosphate buffer (pH5.0) at a rate of 1:20. Giemsa stain was for 15 min.
(12) '/15M phosphate buffer (pH8.0) at a rate of 1:20. Giemsa stain was for 15 min. Note @ G (1-3), vG (4,
6,9-12) and Y-body (arrowheads). Bars=10 sz m.
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Neutrophil of asian arowana, Scleropages formosus. May-Griinwald (MG) - Giemsa stain. After fixation and staining
for 5 min with MG concentrated-solution, the sample was stained with MG diluted solution in various solutions for
10 min, followed by staining with Giemsa under the following conditions : (1) distilled water (pH5.2) at a rate of
1:20. Giemsa stain was for 15 min. (2) distilled water (pH5.2) at a rate of 1:20. Giemsa stain was for 60 min. (3)
distilled water (pH5.2) at a rate of 1:100. Giemsa stain was for 15 min. (4 ) distilled water (pH5.2) at a rate of
1:100. Giemsa stain was for 60 min. (5) 0.5mM phosphate buffer (pH5.0) at a rate of 1:20. Giemsa stain was for
15 min. (6) 0.5mM phosphate buffer (pH5.0) at a rate of 1:20. Giemsa stain was for 60 min. (7 ) 0.5mM phos-
phate buffer (pH5.0) at a rate of 1:100. Giemsa stain was for 15 min. (8) 0.5mM phosphate buffer (pH5.0) at a
rate of 1:100. Giemsa stain was for 60 min. (9 ) 0.5mM phosphate buffer (pH6.0) at a rate of 1:20. Giemsa stain
was for 15 min. (10) 0.5mM phosphate buffer (pH6.0) at a rate of 1:100. Giemsa stain was for 15 min. (11) 0.5mM
phosphate buffer (pH6.0) at a rate of 1:100. Giemsa stain was for 60 min. (12) 0.5mM phosphate buffer (pH7.0) at
a rate of 1:20. Giemsa stain was for 15 min. (13) 0.5mM phosphate buffer (pH7.0) at a rate of 1:100. Giemsa stain
was for 15 min. (14) 0.5mM phosphate buffer (pH8.0) at a rate of 1:20. Giemsa stain was for 15 min. (15) 0.5mM
phosphate buffer (pH8.0) at a rate of 1:100. Giemsa stain was for 15 min. (16) '/1:0M phosphate buffer (pH5.0) at
a rate of 1:20. Giemsa stain was for 15 min. (17) /1M phosphate buffer (pH6.0) at a rate of 1:20. Giemsa stain
was for 60 min. (18) 1 /150M phosphate buffer (pH6.0) at a rate of 1:100. Giemsa stain was for 15 min. (19)
/1:oM phosphate buffer (pH8.0) at a rate of 1:20. Giemsa stain was for 15 min. (20) '/iM phosphate buffer
(pH8.0) at a rate of 1:100. Giemsa stain was for 15 min. Note @ G (3,5,7,8), vG (2,6, 12-15, 17-20) and
Y-body (arrowheads). Bars=10 zzm.
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Table I Summary of reactions of asian arowana, Scleropages formosus neutrophil to cytochemical tests

Test

Positive site (shape, number and size)

Periodic acid Schiff reaction (PAS)
PAS after digestion with a-amylase
Alcian blue (pH1.0)

Alcian blue (pH2.5)

Toluidine blue (distilled water)
Sudan black B

Sudanlll

Oil red O

Alkaline phosphatase

Acid phosphatase

B -Glucronidase

Granule (round, many, ¢ <0.3um); Hyaloplasm

Granule (amorphous, a few, equivalent to Y-body)
Granule (round, many, ¢ <0.3pm)

« -Naphtyl acetate esterase

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

Granule (round, many, ¢ <0.3pm)
Granule (round, a few, ¢ <0.3um)
Granule (round, some, ¢ <0.3um, equivalent to yG)

Granule (round or oval, many, ¢ <0.5um, equivalent to BG)

—, non detection.

Y

Fig. 3. Cytochemistry of of asian arowana, Scleropages formosus neutrophil. (1) @ -naphthyl acetate esterase, (2) &
-naphthyl butyrate esterase, (3) naphthol AS-D chloroacetate esterase, (4 ) peroxidase, (5) periodic acid Schiff
reaction, (6) toluidine blue in distilled water, (7) sudan black B. Bars=10 zzm.
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