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Morphological and Cytochemical Characteristics of Neutrophil
from Oblong Rockfish Sebastes oblongus

Masakazu Kondo ', Shinya Yasumoto and Yukinori Takahashi

Abstract : Morphological and cytochemical characteristics of neutrophil in the oblong rockfish
Sebastes oblongus were examined by light microscopy. Two types of granules, chromophobic
granule (BG) and basophilic granule (yG) were observed in the neutrophil. The BG contained
rod-shaped central core (RCC) which was stained purple with Giemsa and peroxidase (PO)
negative. Surrounding part of RCC (substance of BG) was not stained with Romanowsky-
type stain and PO positive. The yG was stained light blue with May-Griinwald (MG) and MG-

Giemsa, but not stained with Giemsa.
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Table 1 Staining conditions of multiple Romanowsky-type stain valuation
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PN Condition"? PN Condition'?
1 MG :DW 42 G :',5MPB,pHS.0, 1:20, 15 min
2 : 5 mM PB, pH5.0 43 : /150 M PB, pH8.0, 1:20, 60 min
3 : 5 mM PB, pH6.0 44 : 1150 M PB, pHS.0, 1:100, 15 min
4 : 5 mM PB, pH7.0 45 : l/150M PB, pHS.0, 1:100, 60 min
5 .5 mM PB, pHS.0 46 MGG :DW, 1:20, 15 min
6 :1/;s M PB, pH5.0 47 : DW, 1:20, 60 min
7 :1/1s M PB, pH6.0 48 :DW, 1:100, 15 min
8 :/1s M PB, pH7.0 49 : DW, 1:100 , 60 min
9 :1/;s M PB, pH8.0 50 :5 mM PB, pH5.0, 1:20, 15 min
10 G :DW, 1:20, 15 min 51 : 5 mM PB, pH5.0, 1:20, 60 min
11 : DW, 1:20, 60 min 52 : 5 mM PB, pHS5.0, 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, 15 min
14 :0.5 mM PB, pH5.0, 1:20, 15 min 55 :5 mM PB, pH6.0, 1:20, 60 min
15 : 0.5 mM PB, pH5.0, 1:20, 60 min 56 :5mM PB, pH6.0, 1:100, 15 min
16 :0.5 mM PB, pH5.0, 1:100, 15 min 57 : 5 mM 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, 15 min
18 : 0.5 mM PB, pH6.0, 1:20, 15 min 59 : 5 mM PB, pH7.0, 1:20, 60 min
19 :0.5 mM PB, pH6.0, 1:20, 60 min 60 :5mM PB, pH7.0, 1:100, 15 min
20 :0.5 mM 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, pH8.0, 1:20, 15 min
22 :0.5 mM PB, pH7.0, 1:20, 15 min 63 5 mM PB, pHS.0, 1:20, 60 min
23 : 0.5 mM PB, pH7.0, 1:20, 60 min 64 : 5 mM PB, pHS8.0, 1:100, 15 min
24 :0.5 mM 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 :1/,sM PB, pH5.0, 1:20, 15 min
26 : 0.5 mM PB, pHS.0, 1:20, 15 min 67 : l/15 M PB, pH5.0, 1:20, 60 min
27 :0.5 mM PB, pHS.0, 1:20, 60 min 68 :'/;sM PB, pH5.0, 1:100, 15 min
28 :0.5 mM PB, pH8.0, 1:100, 15 min 69 :1/,sM PB, pH5.0, 1:100, 60 min
29 : 0.5 mM PB, pHS.0, 1:100, 60 min 70 :1/,;sM PB, pH6.0, 1:20, 15 min
30 150 M PB, pH5.0, 1:20, 15 min 71 :'/,sM PB, pH6.0, 1:20, 60 min
31 /150 M PB, pH5.0, 1:20, 60 min 72 :1/,sM PB, pH6.0, 1:100, 15 min
32 : /150 M PB, pH5.0, 1:100, 15 min 73 :'/1s M PB, pH6.0, 1:100, 60 min
33 /150 M PB, pH5.0, 1:100, 60 min 74 :1/,sM PB, pH7.0, 1:20, 15 min
34 /150 M PB, pH6.0, 1:20, 15 min 75 :1/,sM PB, pH7.0, 1:20, 60 min
35 150 M PB, pH6.0, 1:20, 60 min 76 :'/;sM PB, pH7.0, 1:100, 15 min
36 /150 M PB, pH6.0, 1:100, 15 min 77 :1/,s M PB, pH7.0, 1:100, 60 min
37 :/15o M PB, pH6.0, 1:100, 60 min 78 :1/1sM PB, pH8.0, 1:20, 15 min
38 /150 M PB, pH7.0, 1:20, 15 min 79 :1/,sM PB, pH8.0, 1:20, 60 min
39 /150 M PB, pH7.0, 1:20, 60 min 80 :1/,sM PB, pHS.0, 1:100, 15 min
40 : /150 M PB, pH7.0, 1:100, 15 min 81 :'/,sM PB, pH8.0, 1:100, 60 min
41 /150 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 /150 M PB.
PN, preparation number.
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Fig. 1. Neutrophil of oblong rockfish Sebastes oblongus. Multiple
Romanowsky-type stain. A, Giemsa (PN=10); B, May-
Grinwald + Giemsa (PN=46); PN, preparation number
(See Table 1). Note rod-shaped central core of f granule
in A (reddish purple) and basophilic granule in B (light
blue). Arrowheads show Y-body. Bars=5 um.

7% (Fig. 2F), & O HLLITIIHIR DR LRI 23R8 5 1 7z,
FZITH PO IBIERIGDBH S N e,

M F 721390 B D periodic acid Schiff & it (PAS) B %
FERL (BB 03 um DLT ) MELERERIN, MBEEED
PAS 3B5 1% T & - 7= (Fig. 2G), W3 31D PAS B IEEAL B
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Fig. 2. Cytochemistry of neutrophil in oblong rockfish Sebastes
oblongus. A, alkaline phosphatase (rod-shaped central
core of B granule is stained with nuclear stain (safranine
0)); B, acid phosphatase; C, a-naphtyl acetate esterase;
D, a-naphtyl butyrate esterase; E, naphthol AS-D
chloroacetate esterase; F, peroxidase; G, periodic acid
Schiff reaction; H, toluidine blue in distilled water; I,
sudan black B. Arrowheads show Y-body. Bars=5
um.blue). Arrowheads show Y-body. Bars=5 ym.

Table 2 Summary of multiple Romanowsky-type staining characteristics of y granule and rod-shaped central core (RCC) of
B granule in the neutrophil of oblong rockfish Sebastes oblongus

PN Number PN Number PN Number PN Number
RCC Y RCC Y RCC Y RCC Y

1 — ++ 22 - 43 - - 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 - - 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 or not observed; -, not observed.
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R PE Rk 2D RS S 7= (Fig. 2H). 7=, PR E/-1300
MJE D TB IEMERRL (K2 0.3 um BLR ) NEEGERD 5Nz
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Table 3 Summary of reactions of oblong rockfish Sebastes oblongus 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

SudanIll

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,); H

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

G (round or oval, some, ¢ =1.0 um)

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

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

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

G (round or oval, many, ¢ =0.3 um, eq yG)
G (oval, many, ¢ =1.5 um, eq BG*)

G, granular ; H, hyaloplasm ; N, nucleus ; —, non detection; BG, B granule; yG, y granule; Yb, Yasumoto body; eq, equivalent to .

*Substance of BG was positive, but rod-shaped central core of the granule was negative.
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&4 ) AN DEFHRERIZIE B kL & v BRI BRI N
7zo F7z, BHEAKLICIZ Giemsa Il k> TREAEZET
HFRRHFDEDNFEE LIz, INETEHR S DS LA
IZHBNT, FRPLEZAET 5 pERIIHD 5N THEWN
ZEMS, FIRFVEDEHR I N W p a2 Bl ERLIC,
FARFERZH T2 BRI Z B2 BRIICH T2 2 L2
9% (Table 4).

Table 4 Staining characteristics of chromophobic granules

(B granules)
Type of B granules
Staining Bl B2
Substance RCC Substance RCC
May-Griinwald - U - -
Giemsa - U - +(P)

RCC, rod-shaped central core; +, positive; -, negative; U, unidentified; P, purple.
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2 ) RRIRRR P O R R R BT 2 A L7 5 @
Giemsa JAFTICIT/R D A%/ —)VEIERFIZ, B 500N
BH U 72 2 EIC K DRIRPLEDRERICRAINDS KD
2725 7= FRRHLOER AT MGG B EAICIF & A EHES
NI NHHOHHIZIZE 5B 5MEANNETH 5,

&4 7 A XNV Dy FRIIE MG B X U MGG kA
IZRD SN2, Giemsa BEATIIRES BN &M
5 y3 BERLICHE S 7z. ZHE TITAHERIC y3 TR 24
THAMEL THTINEEIN TS M, Lrl, ¥
) AANID Y3 R OGEMEE, AYdozn s R
Bo T\, §habb, HYITDy3 ERIA MG BTl
YBEAZ, MGG RATIIRBEALRVWLAREAZET DO
WXL T2, &4 ) 3AN)LO y3 RIIE MG REaB LU
MGG BEIC L > THREFEAZER L. ZORAEDEN)N
5,3 BRI ZHI U, 4 7 3 AINILD y3 kL& y3a BRI,
AP IDTNZE y3b FRIE T 5 Z & Z2$2ET 2 (Table 5).

&4 7 ANV D y3a JERNT MG aIc k> TRE B E
R EMNS, RERIZEFAATL > TIN—HETHZ E
EAHND, AFL 2 TIV—IF Giemsa Fai 12 FIE
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Table 5 Staining characteristics of basophilic granules

(y granules)
Staini Type of y granules
amin
¢ vl ¥2 y3a v3b
May-Griinwald ~ + (B) - +(B) +(B)
Giemsa +(B) +(B) - -
MGG +(B) +(B) +(B) + (B and/or P)

MGG , May-Griinwald * Giemsa; +, positive; -, negative; B, blue; P, purple

T 5703, y3a FHIIL Giemsa FEAEARITIIBR I NARN o7,
ZDZ &R, PBaBRPOERAFL > TN —ifEERT
5rid, Giemsa BERTICIT O A%/ — )VEEHITEH T
BT EERBLTND, 2, MG REB XU MGG Rt
BRI2IE, AY /=R T 5 MG R CREE 217725
ZENS, MGIRTDOIZA L D BAFL > T —ITE> T,
y3a $ERL DR DIEE S N LRI NS,

BRI E YRS RN S5 7 7 D ANV DI HERD &
PRIB LY IMRD R 2 KD & 5 ITHEE L 72 (Table 3),
PAS P MERERIT B2 kL LI R E SN RIS, —F, y3ald
KL EITAIR ERE S HHEBLIT 24%, i y3a TR LD B
Molz, 7z, PASBHEERIL o- 7 2 T —Fick DTS
kI nNsZEns, JUa—r 2 &2Ekn LT 20

MThHDEEZSEN, B2 RSB IV y3a ok & I1T RS
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LRI BB MR, RPN S Y /IMRITHYS 3 %
EEZOND, Fiz, WMl TB B YERER ORI R
I y3a WRLICHEM T 5 2 &5, y3a ki ® TB TS
2 EEASND, SBB FHIERRITIRE ERRRE & Bk
B P2 HERI B K N y3a BRI 1T R B 2 &S, SBB
PEWVE DEEEALIIEE TE7/20), a-NBE BBIEERIIZ IR
ERE SN y3a BERLITEMIT 203, i y3a ki &L D D
Ry, —7, AIP, AcP, o-NAE 3 & N NASDCAE [543
RIS TE AR 2RO RS B K OB DR 5 y3a TR HIS T
5EEZSND, PO LPEERIZME EZIIINMHETH D,
REIH P2 FRICHEHMT 2 2 M5, PO ML 2 Fiki
WHEET D EEZOND, £, BR2BEROH.LICHED S
N7z PO BEtE OFRIREFALI, REFIEE SR AL
WAL T2 EE 2505, AP REAEADKRAIZH W
BT 5 2201k T RO ER S S HRBR I N,
Z DMK B IR ERR D SRR PR TH 2 EE A
5%,

Table 6. Grouping of teleostei fishes based on the granule composition and PO positive site of neutrophil

Group Subgroup Granule PO

Species and references

I-Aa a2, B, vyl B1

Asian arowana Scleropages formosus'?, Nile tilapia Oreochromis

niloticus™?, jack-mackerel Trachurus japonicus™
I Japanels§24)eel quguilla Japonica', common carp Cypri}gﬁtf
I -Ba 02, Bl 72 Bl carpio =", st.rlped grunt .Paraprls.tlp??:a trllmeatum.’ ,
Japanese amberjack Seriola quinqueradiata ", greater amberjack
S. dumerili*>, yellowtail amberjack S. lalandi™
1 -Aa o2, Bl 81 tiger pu'ffer Takifugu rubrip.esg),. gr?§s271;)uffer T. niphobles®”,
I threadsail filefish Stephanolepis cirrhifer
II-Ab a2, Bl Bl1,N finepatterned puffer Takifugu poecilonotus®”
II-Ba al, Bl B1 red sea-bream Pagrus major'®
northern pike Exos lucius'”, bluegill Lepomis macrochirus®,
Japanese seabass Lateolabrax japonicus'®, seabass L. latus'”,
I-a p1 B1 rudderfish Girella punctata®”, Japanese flounder Paralichthys
I olivaceus”, marbled sole Pleuronectes yokohamae23), barfin
flounder Verasper moseri ™
ayu Plecoglossus altivelis®, gray mullet Mugil cephalus®®, redlip
M-b p1 BI,N  mullet Chelon haematocheilus®", sevenband grouper Epinephelus
septemfasciatus'®
IV-Aa B1, vyl B1 Japanese lates Lates japonicus™
v IV-Ba B1, y3b Bl marbled rockfish Sebastiscus marmoratus®®
IV-Ca B2, y3a B2 oblong rockfish Sebastes oblongus**

al, eosinophilic granule (o granule) type 1; 02, a granule type 2; B, chromophobic granule; y1, basophilic granule (y granule) type 1;

v2, vy granule type 2; y3, y granule type 3; PO, peroxidase; N, nucleus.

*Rod-shaped central core was negative.
**Present report.



& ) 3 AN)VEFHER 240
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