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Morphological and Cytochemical Characteristics of Neutrophil
from Devil Stinger Inimicus japonicus

Masakazu Kondo*, Shinya Yasumoto, Itaru Tkeda and Yukinori Takahashi

Abstract : Three types of granules, eosinophilic granule (aG), chromophobic granule (BG) and

basophilic granule (yG) were observed in the cytoplasm of a single neutrophil from devil stinger

Inimicus japonicus. The aG was round or oval and stained orange with Giemsa, but not with May-

Griinwald (MG) and MG-Giemsa (MGG). On the other hand, the yG was stained light blue with not

only Giemsa but also MG and MGG. Alkaline phosphatase was detected in the neutrophil as granular

positive, but, acid phosphatase, B-glucronidase and some esterases were negative. Peroxidase activity

was observed in the BG.
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Table 1. Staining conditions of multiple Romanowsky-type stain valuation

PN Condition"’ PN Condition'”
1 MG :DW 42 G :',5,MPB,pHS.0, 1:20, 15 min
2 :5mM PB, pH5.0 43 : /15y M PB, pHS8.0, 1:20, 60 min
3 : 5 mM PB, pH6.0 44 : '/, M PB, pHS.0, 1:100, 15min
4 5 mM PB, pH7.0 45 : /.5y M PB, pHS.0, 1:100, 60min
5 : 5 mM PB, pH8.0 46 MGG :DW, 1:20, 15 min
6 :'/;s M PB, pH5.0 47 : DW, 1:20, 60 min
7 :'/,s M PB, pH6.0 48 :DW, 1:100, 15 min
8 :'/,s M PB, pH7.0 49 : DW, 1:100 , 60 min
9 :'/,s M PB, pH8.0 50 : 5 mM PB, pH5.0, 1:20, 15min
10 G :DW, 1:20, 15 min 51 : 5 mM PB, pH5.0, 1:20, 60min
11 : DW, 1:20, 60 min 52 :5mM PB, pH5.0, 1:100, 15 min
12 :DW, 1:100, 15 min 53 : 5 mM PB, pH5.0, 1:100, 60 min
13 : DW, 1:100 , 60 min 54 : 5 mM PB, pH6.0, 1:20, 15min
14 : 0.5 mM PB, pH5.0, 1:20, 15min 55 : 5 mM PB, pH6.0, 1:20, 60min
15 : 0.5 mM PB, pH5.0, 1:20, 60min 56 :5mM PB, pH6.0, 1:100 , 15 min
16 :0.5mM PB, pH5.0, 1:100, 15 min 57 :5mM PB, pH6.0, 1:100 , 60 min
17 : 0.5 mM PB, pH5.0, 1:100, 60 min 58 : 5 mM PB, pH7.0, 1:20, 15min
18 : 0.5 mM PB, pH6.0, 1:20, 15min 59 : 5 mM PB, pH7.0, 1:20, 60min
19 : 0.5 mM PB, pH6.0, 1:20, 60min 60 :5mM PB, pH7.0, 1:100, 15 min
20 :0.5mM PB, pH6.0, 1:100, 15 min 61 : 5 mM PB, pH7.0, 1:100, 60 min
21 : 0.5 mM PB, pH6.0, 1:100 , 60 min 62 : 5 mM PB, pHS8.0, 1:20, 15min
22 : 0.5 mM PB, pH7.0, 1:20, 15min 63 : 5 mM PB, pH8.0, 1:20, 60min
23 : 0.5 mM PB, pH7.0, 1:20, 60min 64 : 5mM PB, pH8.0, 1:100, 15 min
24 :0.5mM PB, pH7.0, 1:100, 15 min 65 : 5 mM PB, pH8.0, 1:100, 60 min
25 : 0.5 mM PB, pH7.0, 1:100, 60 min 66 :'/,s M PB, pH5.0, 1:20, 15min
26 : 0.5 mM PB, pHS8.0, 1:20, 15min 67 :'/;s M PB, pH5.0, 1:20, 60min
27 : 0.5 mM PB, pH8.0, 1:20, 60min 68 :'/,s M PB, pH5.0, 1:100, 15 min
28 : 0.5 mM PB, pHS8.0, 1:100, 15 min 69 :'/,s M PB, pH5.0, 1:100, 60 min
29 : 0.5 mM PB, pH8.0, 1:100, 60 min 70 :'/,s M PB, pH6.0, 1:20, 15 min
30 : I/150 M PB, pH5.0, 1:20, 15 min 71 :'/;s M PB, pH6.0, 1:20, 60 min
31 :'/15y M PB, pH5.0, 1:20, 60min 72 :'/,s M PB, pH6.0, 1:100, 15 min
32 : '/, M PB, pH5.0, 1:100, 15 min 73 :'/,s M PB, pH6.0, 1:100, 60 min
33 : '/, M PB, pH5.0, 1:100, 60 min 74 :'/,s M PB, pH7.0, 1:20, 15min
34 : I/150 M PB, pH6.0, 1:20, 15min 75 :'/;s M PB, pH7.0, 1:20, 60min
35 :'/15y M PB, pH6.0, 1:20, 60min 76 :'/,s M PB, pH7.0, 1:100, 15 min
36 :'/,5s M PB, pH6.0, 1:100, 15 min 77 :'/,s M PB, pH7.0, 1:100, 60 min
37 : '/, M PB, pH6.0, 1:100, 60 min 78 :'/,s M PB, pHS8.0, 1:20, 15 min
38 '/, M PB, pH7.0, 1:20, 15 min 79 :'/,s M PB, pH8.0, 1:20, 60 min
39 :'/15y M PB, pH7.0, 1:20, 60 min 80 :'/,s M PB, pH8.0, 1:100, 15min
40 :'/15s M PB, pH7.0, 1:100, 15 min 81 :'/,s M PB, pH8.0, 1:100, 60min
41 : '/, M PB, pH7.0, 1:100, 60 min

'MG, May-Griinwald stain (after fixation and staining for 5 min with MG concentrated-solution, the smear was stained again for 10 min
in MG diluted (1:1) with various solution); G, Giemsa stain (after fixation with absolute methanol for 5 min, the smear was air-dried and
then stained with Giemsa diluted with various solution); MGG, May-Griinwald * Giemsa stain (after staining with MG stain, the smear
was stained with diluted Giemsa solution); DW, distilled water; PB, phosphate buffer; 1:20 and 1:100, dilution ratio (Giemsa:diluent); 15
min and 60 min, time of Giemsa stain.

*Diluent for Giemsa of MGG stain were DW, 0.5 mM PB or '/,5, M PB.

PN, preparation number.
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Fig. 1. Neutrophil of devil stinger /nimicus japonicus. Giemsa
stain (preparation number =22) (See Table 1). Bar=5 um.
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Table 2. Summary of multiple Romanowsky-type staining characteristics of o and y granules in the neutrophil of devil stinger

Inimicus japonicus
PN Number PN Number PN Number PN Number
@ T o T o 7 a 7
1 — ++ 22 — ++ 43 — Ens 64 — ++
2 - ++ 23 + ++ 44 — ++ 65 — ++
3 — ++ 24 — ++ 45 — ++ 66 — ++
4 — ++ 25 + ++ 46 — ++ 67 — ++
5 — =+ 26 + =+ 47 — =+ 68 - ++
6 — ++ 27 + ++ 48 — ++ 69 — ++
7 — ++ 28 — ++ 49 — ++ 70 — ++
8 — ++ 29 + ++ 50 — ++ 71 — ++
9 - ++ 30 - ++ 51 - ++ 72 - ++
10 — ++ 31 + ++ 52 — ++ 73 — ++
11 + ++ 32 — ++ 53 — ++ 74 — ++
12 - ++ 33 - ++ 54 - ++ 75 - ++
13 + ++ 34 — ++ 55 — ++ 76 — ++
14 — ++ 35 + ++ 56 - ++ 77 - ++
15 + ++ 36 — e 57 — - 78 — ++
16 - ++ 37 - ++ 58 - + 79 - ++
17 + ++ 38 — ++ 59 — ++ 80 — ++
18 — ++ 39 + ++ 60 - =+ 81 - =+
19 + ++ 40 — ++ 61 — ++
20 — ++ 41 + ++ 62 — ++
21 + ++ 42 — ++ 63 — ++

PN, preparation number (See Table 1); ++, many; +, some; -, not observed.
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Table 3. Summary of reactions of devil stinger Inimicus japonicus neutrophil to cytochemical tests

Test

Positive site (shape, number and positive site)

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

Alcian blue (pH2.5)

Toluidine blue in distilled water
Sudan black B

Sudan I

Oil red O

Alkaline phosphatase

Acid phosphatase

B-Glucronidase

a-Naphtyl acetate esterase
a-Naphtyl butyrate esterase
Naphthol AS-D chloroacetate esterase
Peroxidase

G (round or oval, many, ¢ = 0.3 um, eq yG); H

G (round or oval, many, ¢ = 0.3 um, eq YG)

G (round or oval, many, ¢ = 0.3 um, eq yG); N

G (round or oval, many, ¢ = 0.3 um, eq YG)

G (round or oval, many, ¢ = 0.5 um)

G (round or oval, many, ¢ = 1.0 um, eq BG)

G, granular; H, hyaloplasm; N, nucleus; — , non detection; BG, B granule; YG, y granule; eq, equivalent to.

- S

. a

Fig. 2. Cytochemistry of neutrophil in devil stinger /nimicus japonicus. A, alkaline phosphatase; B, peroxidase; C, periodic acid Schiff
reaction (PAS); D, PAS after a-amylase digestion; E, toluidine blue in distilled water; F, sudan black B. Bars=5 um.
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Table 4. Staining characteristics of eosinophilic granules (o

granules)
.. Type of a granules
t
Staining oy " o
May-Griinwald + - +
Giemsa + + -

+, positive; -, negative.
*Formerly 02.
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Table 5. Grouping of teleostei fishes based on the granule composition and PO positive site of neutrophil

Group Subgroup Granule PO Species and references
Asian arowana Scleropages formosus'?, Nile tilapia Oreochromis
[ -Aa o3, Bl ¥1 i niloticus™?, jack-maciefel Zj;achurus japonicuszg
Japanese eel Anguilla japonica", common carp Cyprinus
1 I -Ba o3, Bl 72 Bl carpio“’z’“), stripe;d gmnt'Parapristfporr]zz trilineatum™?, Jz?panese
amberjack Seriola quinqueradiata ”, greater amberjack S.
dumerili®, yellowtail amberjack S. lalandi™
I -Ca a2, Bl, vyl Bl devil stinger Inimicus japonicus**
T -Aa o3, Bl Bl tiger puffer Takifugu rubrip?sg)., gr.a‘ssﬂ?uffer T. niphobles™,
I threadsail filefish Stephanolepis cirrhifer
I -Ab a3, Bl BI,N finepatterned puffer Tukifugu poecilonotus™
1T -Ba al, Bl Bl red sea-bream Pagrus major'®
northern pike Exos lucius'’, bluegill Lepomis macrochirus®,
Japanese seabass Lateolabrax japonicus'”, seabass L. latus'”,
Il -a Bl Bl rudderfish Girella punctata®”, Japanese flounder Paralichthys
olivaceus”, marbled sole Pleuronectes yokohamaem, barfin
1 flounder Verasper moseri™>
ayu Plecoglossus altivelis”, gray mullet Mugil cephalus™, redlip
I -b p1 BI,N  mullet Chelon haematocheilus™, sevenband grouper Epinephelus
septemfasciatus'”
IV -Aa B1, y1 p1 Japanese lates Lates japonicus™
v IV -Ba B1,y3b p1 marbled rockfish Sebastiscus marmoratus™
IV -Cb B2, y3a B2*, N oblong rockfish Sebastes oblongus™

al, eosinophilic granule (o granule) type 1; a2, o granule type 2; 03, a granule type 3; 1, chromophobic granule (
granule) type 1; B2, B granule type 2; y1, basophilic granule (y granule) type 1; y2, y granule type 2; y3a, y granule
type 3a; y3b, y granule type 3b; PO, peroxidase; N, nucleus.

*Rod-shaped central core was negative.

**Present report.
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