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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 pG contained

rod-shaped central core (RCC) which was stained purple with Giemsa and peroxidase (PO)

negative. Surrounding part of RCC (substance of $G) 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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EESIINETIZ, Z4M4 T Romanowsky BG4
% (Multiple Romanowsky-type Stain Valuation, MRSV) % %
EREOMIFPERICHEIEL, BRENEEERASNITS E
EHIZ, M EENRFBICDOWTHRAN, IFPERFER ORE
HEOBERADEZHETHLD Z L2RELZ 2, WEEHM
BEMD T 7 U HNA F 3 Protopterus annectens TR
FUHOBRVWICL > TH2 ORENHZRT LR AEMEBERO
HBRHENDNY, AEESUEHREYOFIHO R
DBEFTDH B XY T F Eptatretus burgeri %, SEEWO
FeRLRMICHEAL LI ShEHEER Y T2 H
DY &)V Polypterus endlicheri B X OB~ DEERE (&
BEM ) Uk ERERLIS A BRI (LA T 2 ) FEAL (o BB
BI), SEYREEERT (B AL ) B &k CIFE AR (v Bk ) ©
B EEH 5D 109, o BRE MRSV 12 & 5 Rk

£ (Multiple Romanowsky-type Stain Characteristics, MRSC)
DE VM5 2 IR EN Y, May-Grinwald (MG) #4
TYE DA, Giemsa BB TIRPEBEINL N MGHG- £3F
C)ol FERIE, MRETEHITRAIND MGHGH) o2 8
BICHBEINTNS 27, E, RAEDEVLS, yH
BIld MGH+G+ @ y1 B8KI, MG-G+ @ y2 ki B & O MG+G-
Dy3EEO3IBEICHPEINTNDE B0, X¥TFFD
FRERICIE Yl BROAPEEENTBD W, EF—IT
W, IR 2 O o BRI (ol kL o2 $ERI) &2
RIDFEES 2 9, —F, BEHAEIL o B, pBEREBIT
YRR OMASHOEOBENDPS 48 (T H, oHk+pHE
B+ oy BB OB, ok Bk A BEKOA;
IVE, BEhi+ vy ER ™ ICKIIEN, 51, aERPy
R OBEOBENWCE > TERO THHICEESNTYS
m, F i, BMOIBNT, FHRICBIEULEF
& —¥ (PO) IEED B DOE VE "2 & D" TELU (a
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BYERIO A ; b, BIEAIERE), TRHEERTAXTFOT IV
Ty Ry MEWTREY & & DI, POEMERIERA DOE
WHEE TUBICOETHERE T ERRE L, T
OFFEIZED, BEBAEO I, 28k pEABX
Uyl BRI 5720 PO TEMEA B R QAR 51D (LA
%, a2Byla &FKit. LT, TR OETERE % FIRRICIERD. )
1 -Aa B (7 V7 7 0T F Scleropages formosus'®, -1
VT 4 5 EY Oreochromis niloticus*®, <7 2 Trachurus
Japonicus®™) & o2By2a @ 1 -Ba ¥ (U F F Anguilla
Japonica'®, -1 Cyprinus carpio™**, A ¥ Parapristipoma
trilineatum®, 7 1) Seriola quinqueradiata™, H 2 I\
F S, dumeril®™, t T XY S laland®) W3 EHEN D D,
O # a2pa O I -Aa Bt ( b T 7 F Takifugu rubripes®, 2
B 7 7 T niphobles®™, 7177 I\ Stephanolepis cirrhifer™),
o2Bb @ I -Ab B ( O & > 7 & Takifugu poecilonotus™™) 3
L W alBa @ I -Ba B (% ¥ A Pagrus major'®) ® =D D
TR#BISTEND, T#HEZROL-a®(/ —F )N
A %7 Exos lucius', 7 ) —F ) Lepomis macrochirus®, X
X % Lateolabrax japonicus'®, & T X X F L. latus', A
F Girella punctata®®, & 5 A Paralichthys olivaceus”, <
3 H L A Pleuronectes yokohamae®, X 7 71 77 Verasper
moseri®™®) & pb M 1 -b B ( 7 2 Plecoglossus altivelis®¥, R
S Mugil cephalus®, A F ¥ Chelon haematocheilus®™, X
I\ ¥ Epinephelus septemfasciatus'®) 12 20, IV F 1 y1pa
DI -Aa B (7 H A Lates japonicus®) & y3pa @ IV -Ba
B (4 Y O Sebastiscus marmoratus®) W2 77 ¥ X B ),
FREICBTDIFPREROZBEEEZHELSNCTSHED
W, AU dERERICHYTH YA IR ANOVER
WWEL, BURAYIEERERSEY S/ 3 AN Sebastes
oblongus DIFHER DR EEFEH) B K O Ra(CER R E 2 X
Te& B, BMOBTELIIROEITBNWTRIZD gL
v RO SN DOTI ZITHET 2,

MHBLUAFE

TR (TREW) CHREL=F T 3 AL (REH 80
g) &, KERFROFAEERCEHAL, WMASHETTIE
MU ERBEL OB ERICH LA, EEHHADE, ko
Eafp (vU > 6h, MFEE)ZRERELE. b
EBIEOKIRIL 23.021.0CTH o 7=,

MR FEADVER, MRSV (Table 1) B &k V& EMRE(L
LY - WAE D IS 7.

R

&4 7 3 ANV OFFERERIC IS 2 7B O Sk (B kT, v BBk )
&Y /ME O PERD SN T= (Fig 1), BRI GE EAIFIRH
BTHO (RELSum AT ), EROFLIZEE 15 um 2
T, B8 0.5 um ML FOFRKEEZTDRROE (RRP.G
) MBI N (Fig 14). BRPLEORBICH RS B
FERIDEE L, MRSV OWTNORAREITHBNTHHER
e RELMN D e, v BRI ERE 03 um LT OHEEX
72O T H o /= (Fig. 1B)e FBIRFLEB LUKy RO
MRSC % Table 2 {2779, Y /IMEITHE 4 OFEEE (17, SN,
B, ar<® ZHA®, #MIR)ERL, MRSVOWT
NOREFHITBNTHEANORBTEEE L, B4OD
WREOKMERTEL THD, —HBEROSGEKDEEIN,

B FRHI DRI A T D MRSC

PR MG AR IIIBRE N aho /. LD
U, Giemsa B Tld, HFFRICEBZKEFAWEZHEITDOH,
NN OHFFERIC b REGORKPLENLRAD Sh ik
(Fig. 1A), F /=, MG-Giemsa MGG) B 6 TlL, FHIKIT
EEKEAWEHEICOBDEDOFHERIGREADORERD
DIEPBERI N, TSRS, MNITHD, %<
DI HER TR LSIERRD 5 - 7= (Fig. 1B).

v BB MRSC

v BRI MG T, MRSV OWTHORESREIS
WTHBRBOERLZD, Giemsa REERICIIEEEIN
75dn o 7z (Fig. 1A), E72, MGG #8 TII MG 348 & F#RIC,
BEEEE L (Fig. 1B).

MR R4S

& 7 2 ANV DU ER O Ml B AL 5 A R 8 & Table
3RS, TIAVET A7 75 —F AlP), B
TAART 7 =¥ (AcP), - F 7 FNTEF—FITATF
5 —¥ @NAE), o- F 7 FNTFL—bFILATFT—T
(@-NBE), 7 h—JLAS-DZn7t5—hLATF—
¥ (NASDCAE) iV N b M E 2N (K% 0.3 um
PUR) OB ER & U TEER I 1 (Figs. 2A-2E), o-NBE (3
PRI DR TH o 7205, MMOBERB BRI 2 HRD 5
Niz. 7z, APRAOKRBICHNW T 752 01kkE>
T, BIROBEERZ BB SN (Fig. 24). - TV 27
D= - sniano /., POFEEGHEEZIE
MEOBEES (B 15mUT) & U TEEBEahL



Table 1 Staining conditions of multiple Romanowsky-type stain valuation

&4 ) O AINJUIFHER

PN Condition' PN Condition'?

1 MG :DW 42 G :'15MPB,pHS8.0,1:20, 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 Y150 M PB, pHS8.0, 1:100, 15 min
4 : 5 mM PB, pH7.0 45 : '/5oM PB, pH8.0, 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 :11s M PB, pH6.0 48 :DW, 1:100, 15 min

8 - 1/,s 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, 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, 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 .5 mM 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 : 5 mM 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, pHS8.0, 1:20, 15 min
22 : 0.5 mM PB, pH7.0, 1:20, 15 min 63 .5 mM PB, pHS8.0, 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, pH8.0, 1:20, 15 min 67 : 1/,s M PB, pH5.0, 1:20, 60 min
27 : 0.5 mM PB, pH8.0, 1:20, 60 min 68 :1/,sM PB, pH5.0, 1:100, 15 min
28 : 0.5 mM PB, pHS8.0, 1:100, 15 min 69 . '/,s M PB, pH35.0, 1:100, 60 min
29 : 0.5 mM PB, pH8.0, 1:100, 60 min 70 :1/,s M PB, pH6.0, 1:20, 15 min
30 : /150 M PB, pH5.0, 1:20, 15 min 71 - 1/,s M PB, pH6.0, 1:20, 60 min
31 : /150 M PB, pH5.0, 1:20, 60 min 72 : '/;sM PB, pH6.0, 1:100, 15 min
32 150 M PB, pH5.0, 1:100, 15 min 73 : 7,5 M PB, pH6.0, 1:100, 60 min
33 : 1150 M PB, pH5.0, 1:100, 60 min 74 - 1/,s M PB, pH7.0, 1:20, 15 min
34 : 150 M PB, pH6.0, 1:20, 15 min 75 - 1/,s M PB, pH7.0, 1:20, 60 min
35 : /150 M PB, pH6.0, 1:20, 60 min 76 :1/,sM PB, pH7.0, 1:100, 15 min
36 : 1150 M PB, pH6.0, 1:100, 15 min 77 :1/1s M PB, pH7.0, 1:100, 60 min
37 : /150 M PB, pH6.0, 1:100, 60 min 78 - 1/;sM PB, pHS.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, pH8.0, 1:100, 15 min
40 : /150 M PB, pH7.0, 1:100, 15 min 81 :'/,s M 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-
Griinwald - Giemsa (PN=46); PN, preparation number
(See Table 1). Note rod-shaped central core of B granule
in A (reddish purple) and basophilic granule in B (light
blue). Arrowheads show Y-body. Bars=5 um.
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7% (Fig. 2F), Z OH.OITIEAIR O BRI 2338 5 7z,
BT H PO BSOS S 7z,

M’ & 721390 I O periodic acid Schiff Stk (PAS) B 1
TR (BB 03 um BAUF ) M EBIRIN, MuEEES
PAS 5585 1% T > 7= (Fig. 2G). WWT LD PAS B EERAL H
a- 7 25 —EURIC I > TRRICHE LE. T T7 2T
=R TIRBIERMITBER S Naho /2, ML DT
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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
pum.blue). Arrowheads show Y-body. Bars=5 um.

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

Number Number Number Number
PN RCC Y i RCC Y P RCC Y PN RCC Y
1 — + 22 = — 43 — = 64 - o
2 — T 23 — = 44 == = 65 = =t
3 = ++ 24 - - 45 = 5 66 = ++
4 — i 25 - - 46 + ++ 67 = ++
5 - ++ 26 - - 47 + ++ 68 - ++
6 - e 27 £ = 48 + ++ 69 o S
7 — ++ 28 = = 49 + ++ 70 — +-
8 - ++ 29 - s 50 — e 71 = -
9 — T+ 30 — — 51 o ++ 12 — =t
10 -+ — 31 - — 52 = ot 73 = i
11 ++ — 32 = = 53 — ++ 74 - ++
12 ++ — 33 — — 54 — ++ 75 — Fik:
13 ++ = 34 == = 55 = F=t- 76 - et
14 = = 35 = — 56 = ot 7 — sk
15 — — 36 — — 57 - ++ 78 — S
16 — = 37 e = 58 = At 79 = -t
17 — . 38 i = 59 = e 80 — ++
18 = — 39 — — 60 = ++ 81 = et
19 - - 40 o - 61 = +k
20 — — 41 = = 62 — ++
21 = = 42 — — 63 i ++

PN, preparation number (See Table 1); ++, many; +, some or not observed; -, not observed.
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Btk Bk 23D R I Nz (Fig. 2H). E72, MB350
%0 TB B4R R (R 03 um AT ) BEBERD 51k
(Fig. 2H)e A1 VL » B O BLUXSY > MG TIIBG TR
MBI o=, X¥ 75w 7 B(SBB) Bt

Ko THBEZRZINMAREOBEEER (EF 1.0 m LT )N
DEBIR XNz (Fig 2D,

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

SudanlIll

Oilred O

Alkaline phosphatase

Acid phosphatase

B-Glucronidase

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

G (round or oval, many, ¢ =0.3 ym,); H

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

G (round or oval, some, ¢ =1.0 ym)

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 ym, eq YG)
G (round or oval, some , ¢ =0.3 ym)

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

G, granular ; H, hyaloplasm ; N, nucleus ; —, non detection; BG, p 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.

z £

&7 3 A)N)LOEFFERICHE B R &y R BIERE N
Tro ETr, PUEALICIE Giemsa BICE > CHREAEZET
BRRPLDENEELE, TNETEESAHEL AT
ZBNT, FRPLEEET S B BRIEERD LN TWARN
ZEMS, BERPLESEE IR B ERE Bl IERIC,
BRPOEEETS pEEE R EBRICHETZ &R
W9 % (Table 4).

Table 4 Staining characteristics of chromophobic granules

(B granules)
Type of P 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.

FHRALERDY MG B TP E 57, Giemsa A L
THREGRZELEZZENS, ZOAEHER MG REKRTITE
722, Giemsa REWICHERET 27 X—)VBICERKT % &
EZoND, £, 7A-NBRBEACHEEEAERTS
B &M, BRPLEOREAEY X—IL B NRAR
R UMRICKD SHEREIND, —, MGGHRA

ERERPOEREE L EBRRI N, 2, TOR
HELT, BEEAOBEEEROBNANETEN, AT
DOFRENEZS5ND ¢ O MGG RADEE MG Rk
(ZF TV VBAFL TN —ORHAY J— VK ) ICX
%) BICHERFLDRORREEETDRSMER L ©
Giemsa e ARNITITR D X ¥/ —IVEERKIZ, HIWMHHN
WU Z KD BRPLESREBICRESIND LD
i, BRI MGG REEARIIZE A CHES
N VEBORFIZE SRORFAVNETH 2,

Z& 7 aANNOy EhE MG B KT MGG RAaFEER
WD BN, Giemsa RETEBPEL M>>I EN
53 ERICREENE. ThETIFPIRC 3 Bhied
TRHRRBMELTHYINRESINTNRD D, LHL, ¥
7 AANIVO 3 EE ORENEE, Y dorhEdR
o Twiz, bbb, I IT0y3 FhsI MG AT
YWEAE, MGCREATRRFALVWLILARELCZET LD
s LTC®, FA 7 O ANILD y3 BRI MG it B LU
MGG BaIC L > THRERZER L, ZORAMEOENN
5, y3 R A L, 4 3A)INILD v3 BERL % y3a FEKL
HYIDFENZE y3b FERET 2 EERBT S (Table 5).

&4 7 AAINVD y3a FERLE MG RICK > TIREEZE
FREZEND, RERIIERAAFL O TI—FHETHD L
EZz25N5, AFL 2T I—IE Giemsa FEEHITBFL



239 TR,

Table 5 Staining characteristics of basophilic granules

(y granules)
Staini Type of y granules
aning vl 72 y3a y3b
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 B3, y3a R Giemsa FEEARICITBR I Naho 7z,
ZOZER, VaBRFOERAFTL > TN —iFE2RT
Hrid, Giemsa TERATICITD A% J — )V EERITHEHT
HIEERBLTHS, ¥k, MG RADIUFMGC Fitn
RRizid, A% ) — VB TH 2 MG ERCEE 27T
ZEMS, MGIRFDOLA T VBAFL TN —I2&ko T,
Va B ORGVBEE I N EHRIND,
HEMNLFREEENSF 7 A AN OIFHEROE
BERBELOY MEORSD 2RO L DITHE L 7= (Table 3),
PAS [BIEFERIIE B2 B S II R E I NRA D, —F, y3a M
B EFBREREINEL T2, Kidyal ik d%
Mo, £, PAS BEHEENIZe-7IF—FiLL DS
R bENB &G, ) I—F U e2ERS &3 HEE

YthsEEZON, R2EMBIUy3a B EIIRRS
EFEZONS, TBRAKE > THLOREZRTERD
HRIZGERRALNE, HREEAREN S Y /MEITHYE T 2
EEZOND, iz, B TB BIEER ORI
W y3a BERIICEMT B 2 &S, y3a RS TBBMETH
B EEZ5ND, SBB BRI SRR & 5 R
AP B LY 32 BRI &S ERSZEN5, SBBE
B O FIEERALII T T &R, o-NBE BEEER I3 IBIR
ERE A 3 BEALICHEMT B8, Bd y3a BRI LD B
72, —F, AIP, AcP, o-NAE 3 X I NASDCAE ik
RV EE A K OB BRI S y3a BRRIICHYS T
HEEZGND, POBMEAIEMEELEIIMNETHY,
REINP2ERIITEMT A Z &M 5, POEMER p2 Bk
KEETDEEZOND, £z, REROFLREDS
72 PO R DFIRIBALE, THRRFEREE D SRR AFLEK
CHYETSEEALNS, AP RAEADKEAIZH N
BT 522 0RE T IR B ER NS BRI N,
Z DIBERER  IEEZ AR S BIRPLINTH B &E 2
5315,

Table 6. 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
I-Aa 02, p1,v1 i niloticus®*?, jack-maiefel ;rachurus japonicusZrS))
I Japar}els,§24)ee1 Affzguilla Jjaponica™, common . carp Cyprir%s
I -Ba 02, 1, 72 B1 carpio =, st.rlped grunt .Paraprzs.z‘zpol?;a trzlmeatum.’ ,
Japanese amberjack Seriola quinqueradiata ", greater amberjack
S. dumerili™, yellowtail amberjack S. lalandi®>
I-Aa 02, pl B1 tiger puffer Takifugu rubripes”, grass puffer T. niphobles®”,
I ’ threadsail filefish Stephanolepis cirrhifer’”
IT-Ab a2, Bl B1,N finepatterned puffer Takifugu poecilonotus®”
II-Ba al, Bl p1 red sea-bream Pagrus major'®
northern pike Exos lucius'®, bluegill Lepomis macrochirus®,
Japanese seabass Lateolabrax japonicus'®, seabass L. latus'?,
M-a p1 p1 rudderfish Girella punctata®”, Japanese flounder Paralichthys
I olivaceus7), marbled sole Pleuronectes yokohamaeB), barfin
flounder Verasper moseri*>
ayu Plecoglossus altivelis®, gray mullet Mugil cephalus®™, redlip
m-b Bl BL,N  mullet Chelon haematocheilus®", sevenband grouper Epinephelus
septemfasciatus'
IV-Aa B1, y1 p1 Japanese lates Lates japonicus™
v IV-Ba Bl, y3b B1 marbled rockfish Sebastiscus marmoratus™
IV-Ca B2,v3a p2* oblong rockfish Sebastes oblongus**

a1, eosinophilic granule (a granule) type 1; a2, a granule type 2; B, chromophobic granule; y1, basophilic granule (y granule) type 1;
v2, v granule type 2; v3, v granule type 3; PO, peroxidase; N, nucleus.
*Rod-shaped central core was negative,

**Present report.
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INETR, pPENEETHAETIE, ABERIIPOB
HTHBEZEZLLNTIND S8 L 7 3 )NV
BWTHBERIZIPOIMETSH 2 LERE N, POEHE
&7 7 AANNOIFFROKIC BTSN, ZHET
WH-AbBE(IET7T)EM-bE(T I, KT, AFF,
YNY YIZBWT PO EEAICHRH E N TN S 8192027,

& ) AN OFFRERIZIE B HERLE v RIS D 5N
B EMNS, RABIIVEBICHEINSD, 7 /AN
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