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Neutrophil Granules of Red Seabream Pagrus major Infected
with Metacercaria of Trematode

Masakazu Kondo ™ and Shinya Yasumoto

Abstract : Two types of granules were observed in the neutrophils of red seabream Pagrus major infected with
metacercaria (species unidentified). No inflammatory symptom such as swelling and hemorrhage was
observed around the cysts. Both granule types had similar morphologies but different cytochemical
characteristics from those of ordinary chromophobic granules (0G-1, 0G-2) in non-infected fish. In this paper,
we designated the two granule-types from the fish infected with metacercaria as extraordinary chromophobic
granules (type 1, eoG-1" type 2, €0G-2"). The eoG-1" showed chromophobic, simple morphology (without
stratified structure), peroxidase (PO) positive, Sudan black B (SBB) negative and lack lysozomal enzymes. The
eoBG—ZMC was stratified granule with two-layer structure [inner eosinophilic layer (LO) and outer chromophobic
layer (L1)] and SBB negative. Beta-glucuronidase and PO were detected in LO and L1, respectively. Spot
formation, a curious phenomenon appeared in PO-stained oG-2 (positive L1 and negative L0), was not observed
in the present specimen. Acid phosphatase (AcP) and esterases were localized in the small central area of LO.
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Therefore, LO consists of L0-0 (inner part in LO; AcP and esterases positive) and LO-1 (outer part in LO).
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Fig. 1. Metacercaria (species unidentified) extracted from cyst in current study. The metacercaria located under (in
the skin) or in (in the soft ray) the black spot. A, low magnification (dorsal view; bar=0.5 mm); B, high
magnification (ventral view; bar=100 um); os, oral sucker; p, pharynx; a, acetabulum.
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Fig. 2. Neutrophils from red seabream 1nfected with metacercaria (species unidentified). A, May-Grinwald-Giemsa; B,
acid phosphatase; C, -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.
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BWDIZH LT, M1DeoG-2TIZ AP R FI1ZL0 & 7K PIZHEAETHH00L0L ) /MR TH 5 (Figs. 2D-2F;
Toh -7 (Fig. 2B; Table 1)o F72, e0G-2"TIZAcPIME Table 1) 0G-2& &feoG-212 BT, POIFMEIZLIICHHE
BT EA, REEADG2L Y WA LTz, B-Glull &M, LOIZPOREMETH 5745, PORALIEA | ToG-212 5

P 130G-2 & e0G-2"CT 13 4 B DLOZ K 12, eoG-2M & XN BB (spot formation) 13?, eoG-212IZR 5N 5
€G22 T IZ Z B OLOE K IZE D 51 5 5 (Fig. 2C; b DD M1DeoG-2 1213 BIZR & e (Fig. 2G; Table 1)
Table 1), eoG271Z I ARBEFZIEM I I hTwvi A F XA TG BT BT EkDeoG-2 (e0G-2"F)

(Table 1)o KT AT T —EiEM120G2E W NLDeoG-2 DIRFE LI, AcPB X KT X 5 5 — BRI S,
ZBWTLEBOETER T & LTSNS A5, e0G-2M LOMIZBWTLOL D /8, Fhbh, LOL D HFVHE
TIE, F0 5 Bk T 13 Ak O AcPR R T & FIBEIZLO BIZBELTWAEZ L THAH (Figs. 2D-2F; Table 1), =

Table 1. Comparison of neutrophil granules (chromophobic granule, G) from red seabream Pagrus major (modified from Kondo et al”)

Origin of neutrophils, type of granules and reaction™

o : Fish infected with:
*.%D Non-infected fish™® Edwardsiella anguillarum*b ; Cer(}ztot}‘wa verrucosa  nd
g ' ' First type: Neutrophil-1° , ! Second type: Neutrophll—Z"
a oG 0G-2 oG 0G-2" iG™ eoG €0G-27"™ G ! eoG Lzuznd
-1 LO L1 § gk LO L1 L0 Ll | 19 Lo LI LO L1 : - Cvnd LO L1
MGG C E c . cC E C C c : C E C C E | C E C
i i (SFit) |
AT ST e R T T T I T
AcP - + - 1 = + - - - 1 = - — — - = + -
B-Glu  — o+ = = +™ - - e s - - = +™ -
o-NAE  — + - - + - — - 1 = + — — - = + -
o-NBE  — + - = + - — - i = + — — - = + -
CAE - + - = + - — - = + — — - = + -
PO + - + 1+ - + — - 1+ — + + - 1+ - +
(SF:4) | (SF:+) (SF:—) i (SF:—)
SRR e T T T T T DT T T
(SF:—) | (SF:—) E i

: i
"'MGG, May-Griinwald-Giemsa; AIP, alkaline phosphatase; AcP, acid phosphatase; B-Glu, B-glucuronidase; a-NAE, a-naphtyl acetate esterase; o-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
1.

“0G-1, ordinary type 1; 0G-2, ordinary type 2; 0G-1", ordinary type 1 observed after infection (oai) with Edwardsiella anguillarum (oaiEa); 0G-2", ordinary type 2 oaiEa; iG™, inducible induced oaiEa;
€0G-1"", extraordinary type 1 of neutrophil-1* oai with Ceratothoa verrucosa (0aiCv); eoG-2“"", extraordinary type 2 of neutrophil-1* 0aiCv; iG', inducible of neutrophil-1* 0aiCv; eoG-17>",
extraordinary type 1 of neutrophil-2" 0aiCv; e0G-2""", extraordinary type 2 of neutrophil-2"" 0aiCv; L0, layer 0; 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.

“d; "2 Kondo et al.”; Kondo et al.”; “Kondo et al.”; “Kondo et al.”.

Table 1. Cont.

Origin of neutrophils, type of granules and reaction™

o Fish infected with:
:é Amyloodinium ocellatum’™® Cryptocaryon irritans"® i Body surface cloudiness’™ | Metacercaria (species unidentified) "¢
s e0G-2" iG* L eoG e0G-2“ '\ eoG e0G-2"¢ ¢0G e0G-2""*
LO Ll LO L -1 LO [ G L0 L1 M L0 Ll
MGG E C C C i C E C i C E C C E C
AlP - - - - i - - - 1 - - - - - -
AcP — — - — — +1 — — + - - + (L0-0) -
B-Glu +1 - - - i = - - i - o= b = +1 -
a-NAE + — - — — + — — + - - + (L0-0) -
o-NBE + - - - - + - - + - - + (Lo-0) —
CAE + - - - i = + - = + - - + (L0-0) -
PO - + + - i+ - + 0+ - + i + - +
(SF:—) (SF:+) (SF:—) (SF:—)
SBB = ¥ T - = R e = =
(SF:—) ' ' :
OR,SIl  — + + - i - - - i = - — - - -
(SF:—) : : :
"'"MGG, May-Griinwald-Giemsa; AIP, alkaline phosphatase; AcP, acid phospt B-Glu, B-glucuronidase; a-NAE, o-naphtyl acetate esterase; o-NBE, a-naphtyl butyrate esterase; CAE, naphthol AS-D

chloroacetate esterase; PO, peroxidase; SBB, Sudan black B; OR, oil red O; SIII, sudan III.

“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).

“e0G-2", extraordinary type 2 oai with Amyloodinium ocellatum (0aido); iG™, inducible oaido; eoG-1, extraordinary type 1 oai with Cryptocaryon irritans (0aiCi); eoG-2, extraordinary type 2 0aiCi;
€0G-1"C, extraordinary type 1 oai with body surface cloudness (0aiBSC); e0G-2 ", extraordinary type 2 0aiBSE; eoG-1"*, extraordinary type 1 oai with metacercaria (species unknown) (0aiMC); eoG-2"'¢,
extraordinary type 2 0aiMC; L0, layer 0; L1, layer 1; L0-0, inner layer of LO; C, chromophobic; E, eosinophilic; =+, positive; —, negative (non-detection); 1, increase of positive site; |, decrease of positive
site; SF, spot formation.

‘£ " Kondo et al.”; “Kondo et al.”; “*present report.
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Fig. 3.

Schematic illustration of neutrophil granules from red seabream. A, non-infected fish; B-H, infected

fish [B, Edwardsiella anguillarum; C, Ceratothoa verrucosa (first type); D, Ceratothoa verrucosa (second
type); E, Amyloodinium ocellatum; F, Cryptocaryon irritans; G, body surface cloudiness; H, metacercaria

(species unidentified)].

Open area, chromophobic; closed area, eosinophilic; dotted line, expected

border based on the formation of spot. The eoG-2" in H consist of L0-0 (eosinophilic), L0-1
(eosinophilic) and L1 (chromophobic). Abbreviations as in Table 1.
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