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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 (LO) and outer chromophobic layer (L1)] and SBB negative. Alpha-naphtyl butyrate
esterase and PO were detected in LO 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), B-glucuronidase (3-Glu), a-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 L0; AcP, f-Glu,
o -NAE and CAE positive) and LO-1 (outer part of L0-0).
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Fig. 1. Neutrophils from red seabream infected with Clavellotis dilatata. A, May-Griinwald-Giemsa; B, acid
phosphatase; C, B-glucuronidase; D, o -naphtyl acetate esterase; E, a-naphtyl butyrate esterase, F, naphthol
AS-D chlorpacetate esterase; G, peroxidase; H, scale bar (5 um) 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”

o . : Fish infected with:
& Non-infected fish | ; " . s
g : Metacercaria : Clavellotis dilatata
= oG 0G-2 i eoG e0G-2M¢ i eoG e0G-2““
-1 LO L1 1M LO L1+ -1v LO L1
MGG C E c : cC E c : cC E C
AlP - - = - - = — —
AcP — + - = + (L0-0) - i = + (L0-0) -
B-Glu -+ = = +1 - - +1(L0-0) -
o-NAE — + - = + (L0-0) - i = + (L0-0) —
o-NBE — + - = + (L0-0) - = + -
CAE — + - 1 = + (L0-0) - = + (L0-0) -
PO + - + i+ - + 0+ - +
(SF:+) (SF:—) ; (SF:—)
SBB + — + 1 = - - = - -
(SF:—) | §

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

“All 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 III).

“0G-1, ordinary type 1; 0G-2, ordinary type 2; eoG-1", 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); e0G-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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B OEERIEE; No. 5, & bICOH, a7V FF A7 EA
VIR SEEBRMICB VT, EXNADLMRILEL L
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