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

Masakazu Kondo'™, Hiroyuki Inagawa', Itaru Tkeda', Ken-ichi Yamamoto' and
Yukinori Takahashi'

Morphological and cytochemical characteristics of neutrophil in tizer paffer, Takifugn mbripes were ex-
amined by light micrascopy and the components of neutrophil granele were inferred in this study. The

neutraphil were round and the noeleus round to kidney-shaped. Granules of the neutraphil possessed a
larpe number of eosinophilic granuvle L& G), chromophobic granole (3G} and @ few of amorphous basophi-
lic body (Yasumoto (Y )-body : formerly amorphous basaphilic granule (8G) ' "), The @ G was round to
rod-shaped and the Romanovsky Lype staining pattern of the graoule was inNuenced by pll and concentra-
tion of diluent of the staining <olution. The 36 was round to oval, unstained by Romanovsky type stain
and peroxidase positive, The Y-body was toluidine blue positive,
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Fig. 1. A tiger puffer nevtrophil stained with May-
Griinwald concentrated-solution. which served as
agents for both Tlixation and staining, Afler the
staining for 5 min, the sample was washed with
distilled witer. An arrowhead shows the Y-hody,
Bars= 3 pm.

Fig. 2 . Tiger puifer nentrophil stamed with May-Grimwald solution under varions conditions, Alter fixation and staining
for 5 min with Mayv-Grinwald coneentrated-solution, the sample was stained again with May-Griinwald solution di-
luted with the following solutions: (a} distilled witee (pHS.2), (b)) phosphate bulfer {5 mM, pHSO), (e} phosphate
buffer { 5mM, pHT.0), (d) phosphate buffer (1715M, pHE.0), (e} phosphate buffer {1/15M. pHT.0). Nete &G in
() and {d), 206G and Y-body shown by arvowheads. Burs= 5 pon.
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Fig. 3. Tiger puffer noutrophil under various staining conditions, Glemsa 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
(pHE.2) st a vate of 1120, Glemsa stam was for 13min. (b)), Giemsa solution was diluted in distilled water {pH5.2)
at o rateof 1:100. Giemsa stain was for 60 min. {¢). Giemsa solution was diluted in 0.5mM phosphate buffer
(pHE.0) &t s eate of DPI0O, Giemsa stain was for B0min. (d), Giemsa solution was diluted in 0.5mM phosphate bul-
fer (pHG.O) at a rate of 1:20. Giemsa stain was for 13min. le), Giemsa solution was diluted in 1/150M phosphate
buffer {pH50) ata rate of 11100, Giemsa stain was for 15min. (1), Giemsa solution was diluted in 17150M phos-
phate buffer (pHEO} &t o rate of 1520, Giemsa stain was for 13min, {g). Giemsi salution was diluted in 1/150M
phoesphate bulfer (pHE.0} &t & vate of 1; 10, Giemsa stain was for 15min. (h), Giemsa solution was diluted in
1/150M phosphate buffer (pHEO) at & rate of 131K Giemsa stain was for 60min, The @G is nat stained. Note 26
and Y-body larrowheads), Bars= 5§ gm.
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Fig. 4 . Tiger puffer nentrophil nnder vavious staining conditions, May-Grimwald « Giemsa stain. (o), distilled water
(pH5.2). Giemsa salution was diluted in distilled wiater ot a rate of 1320 Gicmsa stain was for Lomin, (b}, phos-
phate buffer ( SmM, pH3UO). Giemsa solution was diluted in 0.5mM phosphate buffor ata rate of 13120, Giemsa stain
was for 1Bmin: (¢}, phosphate buffer (5 mM, pH5.0}, Giemsa solution was diluted in 0.5mM phosphate buffer at a
rate of 1220, Giemsa stain was for 60 min, (d), phesphate buffer L5 mM, pH7.0), Giemss solution swas diluted in
(.5mM phosphate buffer at a rate of 1:20. Gicmsa stain was for 15 min. (e, phosphate buffer {5 mM. pHT7.0).
Giemss solotion was diluted in 0.5mM phosphate buffer @ a rate of 1220, Giemss stain was Tor 60min, (0, phos-
phate buffer (5 mM, pHT.0). Giemsa solution was diluted in 0.3mM phosphate bulfer at a rate of 1:100. Giemsa
stain was for 1Bmin. (g, phosphate buffer (1/15M, pH5.0). Giemsa solution was diluted in 1/150M phosphate buf-
fer at & rate of 13120, Giemsa stain was for 13min. (h), phosphate buffer (1/15M, pH3.0). Giemsa solution was di-
Tuted in 1 /150M phosphate bolfer at a rate of 12100, Giemsa stain was for I3min, (). phosphate buffer (L715M,
pH7.O), Giemsa golution was diluted in 1/150M phﬂﬁqh}th‘. b ffer st o rate of 10100, Giemsza stiin was for 15 min,
Note @G (in b and h). 3G and ¥-body (arrowheads). The cosinophilic part in g is not &G but hyaloplasm. Bars
=5 gm.

Table 1 . Summary of reactions of tger poffer neoatrophil o evtochemical ests

Test Positive site (shape, number and size)
Periodic acid Schiff reaction (PAS) Granule (round, many, <0, 5umi, Hyaloplasm
PAS after digestion with o-amylase —
Alcian blue (pH LY =
Alcian blue (pH2.5) =
Tosluiding blue (distlied water) Granule (amorphous. a fow, equivalent 1o Y-body)
Sudan back B Ciranule (roaind, many, & =0.2jam}
Sudanll -
Ol red O =
Alkaline phosphutise | -
Acud phosplatase | Graswle {round, maey, & <0, Span}
3 -Ghecronklase )
o Maphty] acetatg csierase Grinule (rownd, muny, o =0, 250m)
w-Maphoy] butyrate esterase Granude (round, many, & =0, 2pm)
Naphihol AS-D chloroacetate estense Granule (round, many, & =0, 25un)
Peraxidase Cirmmiele {rownd or pval, many, & =050 Ty, equivalen o
— PGy e —

=, non detection.



M e ER 137

Fig. 5 . Cylochemistry of tiger puffer neutrophil, (a) periotic acid Schiff reaction, Eh] toluidine blue in distilled waster, {3

sudan black B, {d} acid phosphatase, (e} g -naphthyl aeotate esterase,

I} @ -naphthyl butyrate esterase, |

nuphthol AS-D chloroscetate esterase, (h) peroxidase. Bars=5 pm.
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