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Neutrophil Granules of Red Seabream Pagrus major
Infected with Protozoean Parasites:
Ampyloodinium ocellatum (Kinetoplastea) and Cryptocaryon
irritans (Ciliophora)

Masakazu Kondo", Kouhei Maekawa, Taiki Kubota, Shinya Yasumoto and
Yukinori Takahashi

Abstract : Two types of granules observed in the neutrophils of red seabream Pagrus major infected with
protozoean parasites: Amyloodinium ocellatum (o) and Cryptocaryon irritans (Ci). However, morphological and
cytochemical characteristics of the granules were different in each parasite. The granules from the fish with
parasitized 4o were classified in extraordinary chromophobic granule (eoBG—ZA”) and inducible chromophobic
granule (i[3G"°). The former had similar morphology to that of ordinary chromophobic granule (0pG-2) from
non-infected fish; eosinophilic granule core (layer around the center of granule, L0) and chromophobic
surrounding area of L0 (layer around the L0, L1). However, eoBG—Z”" showed lack of acid phosphatase, increase
of B-glucuronidase-positive L0, non-formation of spot on peroxidase (PO) staining preparation, and positive
reaction to oil red O (ORO) and Sudan III in L1. The iBG”" had two-layer strucuture (chromophobic LO and L1)
and the LO was PO, Sudan black B (SBB), ORO and Sudan III positive. On the other hand, neutrophil granules
from the fish with parasitized Ci were classified in type 1 and type 2 extraordinary chromophobic granule
(eoBG-lCi, eoBG-ZCi) with similar structure and cytochemical character to that of two types of ordinary
chromophobic granule (0pG-1, 0fG-2) from non-infected fish except for SBB: The eofG-17 and eoBG—ZCi were
SBB negative.
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Fig. 1. Neutrophils from red seabream with parasitized Amyloodinium ocellatum. A, May-Griinwald - Giemsa; B,
B-glucuronidase; C, peroxidase; D, Sudan black B; E, oil red O. Arrowheads, eofG-2"; arrows, iBG".
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Fig. 2. Schematic illustration of neutrophil granules from red seabream. A,
non-infected fish; B-E, infected fish (B, Edwardsiella anguillarum; C,
Ceratothoa verrucosa; D, Amyloodinium ocellatum; E, Cryptocaryon irritans).
Open area, chromophobic; closed area, eosinophilic; inner layer, LO;
outer layer, L1. Abbreviations as in Table 1.



Table 1. Comparison of neutrophil granules from red seabream

Origin of neutrophils, type of granules and reaction "

) Fish infected with:
Non-infected | : ; :
Staining™™ fish™ ' Edwardsiella anguillarum™ ! Ceratothoa verrucosa™ i Amyloodinium ocellatum™ C?;}; Z):;z;%on
opG _ opG-2 | ofG _ opG-2™ iBG™ | eopG _ eofG-2“ G eoPpG-27 PG | eofG  eopG-2“
-1 Lo L1:-1% 10 L1 Lo Ll : -1 Lo Ll L0 LI : L0 LIl L0 LI -19 Lo Ll
MGG C E C:C E C cC Cc i C E C C E : E C C c: C E C
_____________________________________ S A 5 Y A A
AlP - - T - L - - - T T - R A -
AcP - + - = + - i - - e - - = = 4] -
B-Glu - +® == 4+ - - - = 41 - - =+ - - == = =
a-NAE - + -1 = + - i + - - =+ - - = = + -
a-NBE e e e - - = + - - =+ - - - = + -
NASDCAE — + —1i1 — 4+ — - - - 4+ - - =+ - e e
PO + - 4+ 4+ =+ - -+ = + S + -0+ =+
e (SE:+) i SFA) e SF:7) o I SF: ) S (SE:+)_.
SBB + - +i 4+ - 4+ - - = - - - - - + + = - - -
(SF:—) (SF:—) E : (SF:—) :
ORO,S-I — — —1i = - = - -1 = - - - - = + + - = - -
E : E (SF:—) E

""MGG, May-Griinwald-Giemsa; AP, alkaline phosphatase; AcP, acid phosphatase; B-Glu, B-glucuronidase; a-NAE, a-naphtyl acetate esterase; «-NBE, a-naphtyl butyrate esterase; NASDCAE, naphthol AS-D
chloroacetate esterase; PO, peroxidase; SBB, Sudan black B; ORO, oil red O; S-I1I, sudan 1L

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).

“0BG-1, ordinary chromophobic granule type 1; 0pG-2, ordinary chromophobic granule type 2; 0BG-1", ordinary chromophobic granule type 1 observed after infection with Edwardsiella anguillarum (oaiEa);
0pG-2", ordinary chromophobic granule type 2 oaiEa; i8G™, inducible chromophobic granule caiEa (formerly called inducible chromophobic granule type 1 (iBG-1)); eofG-1", extraordinary chromophobic
granule type 1 observed after parasitization with Ceratothoa verrucosa (0apCv); eopG-2", extraordinary chromophobic granule type 2 oapCv; iPG®, inducible chromophobic granule oapCv (formerly called
inducible chromophobic granule type 2 (ifG-2)); eofG-2"°, extraordinary chromophobic granule type 2 observed after parasitization with Amyloodinium ocellatum (oapAo); iPG*, inducible chromophobic
granule oapAo; eofG-1¢, extraordinary chromophobic granule type 1 observed after parasitization with Cryptocaryon irritans (0apCi); eopG-29, extraordinary chromophobic granule type 2 oapCi; L0, layer 0
(formaly called granule core (GC)); L1, layer 1 (formaly called mantle (surrounding part of GC)); C, chromophobic; E, eosinophilic; +, positive; —, negative (non-detection); 1, increase of positive site; |,
decrease of positive site; SF, spot formation.

*A few of LO were positive.

*=4. "2 Kondo et al.”; "Kondo et al.; *Kondo et al.”; “*present report.
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