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Neutrophil Granules of Red Seabream Pagrus major Infected
with Clavellotis dilatata

Masakazu Kondo" and Shinya Yasumoto

Abstract : Two types of extraordinary chromophobic granules (type 1, e0G-1% type 2, e0G-2%) were observed
in the neutrophils of red seabream Pagrus major infected with Clavellotis dilatata (parasitic copepod). The eoG-1%
showed chromophobic, simple morphology (without stratified structure), peroxidase (PO) positive, Sudan black
B (SBB) negative and lacked lysozomal enzymes. The eoG-2 was stratified granule with two-layer structure
[inner eosinophilic layer (L0) and outer chromophobic layer (L1)] and SBB negative. Alpha-naphtyl butyrate
esterase and PO were detected in L0 and L1, respectively. Spot formation, a curious phenomenon appeared in
PO-stained type 2 ordinary chromophobic granule (0G-2; positive L1 and negative L0) from non-infected fish,
was not observed in the infected fish. Acid phosphatase (AcP), f-glucuronidase (B-Glu), @-naphtyl acetate esterase
(a -NAE) and naphthol AS-D chloroacetate exterase (CAE) were detected in LO of €0G-2° as small central
positive particles. These findings indicate that the LO of eoG-2 consists of L0-0 (inner part in LO; AcP, B-Gluy,
o -NAE and CAE positive) and L0-1 (outer part of L0-0).
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FBEYe~ ¥ 4 Pagrus major® T BRI I 2FEIE D8 ¥ RUH
# (ordinary chromophobic granule, oG; 1%, oG-1; 28!
0G2) PEEIN, BIECRELHEOFHIREND
B, RERALERZLZIEFAONTVS (GEESY
R, I BVT, BB FELRFASE) 025w
A TIZHFE SN T A TidiF i aRic2EE O R FE RN
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Fig. 1. Neutrophils from red seabream infected with Clavellotis dilatata. A, May-Griinwald-Giemsa; B, acid
phosphatase; C, f-glucuronidase; D, a-naphtyl acetate esterase; E, a-naphtyl butyrate esterase, F, naphthol
AS-D chlorpacetate esterase; G, peroxidase; H, scale bar (5 #m) which is adapted in all figures (A-G) in Fig. 1.
Counter stain: B-E & G, hematoxylin (Mayer); F, safranine O. Note small positive particles (L0-0) in B-D &F.

Table 1. Comparison of neutrophil granules (chromophobic granule, G) from red seabream Pagrus
major infected with metacercaria (species unidentified) or Clavellotis dilatata (modified from
Kondo et al.")

Origin of neutrophils, type of granules and reaction”

Yoo ——— i Fish infected with:
g i Metacercaria i Clavellotis dilatata”
g oG 0G2 | eoG ¢0G-2"" e €0G-2
' Mc ' cd
-1 L0 L1 G-l Lo LI i -l L0 LI
MGG C E ¢ | ¢ E ¢ | @ E C
AlP — - ~- F - - - | - - -
AcP -+ - - 4@ - i - + (L0-0) -
B-Glu % = = SN sl +1(L0-0) ~
eNAE —  + - - +@-o - i - + (L0-0) —
e-NBE —  + - - +@-o - i - + -
CAE -+ - = 4@ - i - + (L0-0) -
PO + - + § = + 1 A+ = s
(SF:+) | (SF:—) § (SF:—)
SBB + = + = = - 1 = - =
(SF:—) §

“"MGG, May-Griinwald-Giemsa; AIP, alkaline phosphatase; AcP, acid phosphatase; B-Glu, B-glucuronidase; o-NAE, o-naphtyl
acetate esterase; a-NBE, a-naphtyl butyrate esterase; CAE, naphthol AS-D chloroacetate esterase; PO, peroxidase; SBB, Sudan
black B.

“2All types of granules showed negative reaction to other tests (periodic acid Schiff reaction (PAS), PAS after digestion with
a-amylase, alcian blue (pH1.0, pH2.5), toluidine blue in distilled, oil red O, Sudan IITI).

“0G-1, ordinary type 1; 0G-2, ordinary type 2; eoG-1™M¢, extraordinary type 1 observed after infection with (oai) metacercaria
(0aiMC); e0G-2MC, extraordinary type 2 0aiMC; eoG-1%, extraordinary type 1 oai Clavellotis dilatata (0aiCd); eoG-2,
extraordinary type 2 oaiCd; L0, layer 0; L0-0, inner layer of LO; L1, layer 1; C, chromophobic; E, eosinophilic; -+, positive; —,
negative (non-detection); 1, increase of positive site; SF, spot formation.

A few of LO were positive.

“present report.
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FHHI O No. 5, £ dICOAF, a7VFFHF7EA
VIR INLHFEBMIIBNT, BUNHEOLIHRAERL
ToEEEE (bulla) 2 EFICHERAATCEEFELTS
DA, EFFMCTELESEEFCKEL TV, £21C
BRIIBEB IR P olze FTNVY U THEL-EBRAD
BAREME 2 S |RIM L7 RO AR: 220C), MR
WEAOEE B L S EM L2 IR & Rk
To720

a7y xFH LA VFEEAOMBRICBIT AERRO
WMEHAEIRFLERLAEE TH o 72 May-
Griinwald-Giemsa (MGG) #:f&Tit, REHEE L H%
VR EgEN &, T4 VIEROLOE ZO B O
wiER (L) 256423 REERPZED 5N (Fig 1A).
KM EROORKE, Zho2BEOIF PRI L
HICRERER (e0G-1YLe0G2Y) THBH I LHHL D
Lol (Table 1o HFEMDITFHIRIIZ 7T VAV ET
A7 7 & —BixmBEhd, WK dperiodic acid Schiff
B, MLy T—, FVIT U TI—, FAL4NVLy
KO, X¥ VI BLUXY VBB (SBB) ¥t I RIS
ER& G o7z (Table Do F72, e0G2“ DLOIXSBBH:
BHEONT M F I R (BRE) bR shido
Feo HHEY VYV — ABERVPVTNOLONICKM & s
(Figs. 1B-1F), a-NBEREN FIZLOLFIKCTHo720ITR L
T (Fig. 1E), o) v —2sE#E (AP, BGlu, o-NAE,
CAE) OBHMFIELOL Y b TH o720 E72, BGlull
TR, REFEAL D BBz NVt F 35—+ (PO)
M I2eoG 1YL, e0G-2U“DLUIRI S 7248, e0G-2“D
PORBERICHBRIIFED SN h ol

AFZENVA) THEEMBICBOTD, Fhki2EHOR
W (eoG-1M, e0G2™) FRDOOLNTEHHY, #EESB
X UL B e & U PO RIT B\ CHETB R4S
BOohBpwZ EiZa7 YR FF 7 eavFEALEMDL
Tw7z (Table 1)s L2 L, eoG-2YTi3L0& FEEDOK
X S OBGIUB TR T2, e0G2“DHAITIILOL b B /A
OBAIRT & LCHESRI, $72, eoG-2*DLOMKIZLO
LD BAAEOBHERME LTRBENAEELXT I —F
®> b, a-NBEKReoG-2“TidL0: RADBMRFE LT

BDOON2e TNODBBREELS, T TYFFAIEA
LEEMIZB VT HeoG-2 “OLOZLO-0E LO-1D2B I X 4
ENTWBEEEIOND, eoG2WTEAFZELAYTD
FHZ & o THFHFERATEA SN2 RNMO KT 25 R AIC
EHEh, OBENAKS L OHEERICL T, L0
KLO-OELOAATR ENB L EZ LN TV B, e0G2%C

CBWTHLRBETHHA, A¥erh ) 7HFEEaTY FT

Hy LT FEETRIFFRCELESNIEAFIRELLIL
A5, LOOICRET 2RASICEVHED LR 5D TEhn
PEHEESNL,

PO¥efr S h 7 B feoGAC RSB IR TE LY, #
DFREEE LT, LONDERES, FICB-GlunFERALOD
B S bR B 725 LW iEABIT s hTwn by,
BEASTERE & N7 VeoG-2912 B T b B-Gluls i 0 LOA™ AN
LTWwB Il 0EEFEIRELLEbNRD, 72,
B-GluiteoG2“DLOOICRET 5L EZ bR B EHD
LOW T b 4R ICLO-0ICB-CuAs A 5 Z L SBEDORBIRIC
EECTHHLE LA (LOOLOMITAIE L, LOWELO-0&
LO-ICRGENB 2 EHh 5, LOKBGIGEHE KRB SRS
T lit, LOOKDFAERIFET LI L2 EKRT ),
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