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Third Neutrophil Type in Red Seabream Pagrus major
Infected with Ceratothoa verrucosa: A Case Report

Masakazu Kondo ™ and Shinya Yasumoto

Abstract : We report that the morphology and cytochemistry of neutrophils from a red seabream Pagrus major
infected with numerous Ceratothoa verrucosa (Cv). First, the host was artificially infected with two Cv (adults;
usual parasitism), however, finally with 34 Cv (26 Cv were located in gill cavity) except for adults (super-
unusual parasitism). By observation of blood smear from the host, we noticed the appearance of new type of
neutrophil ‘third type; neutrophil-3’. The neutrophil-3™ had two types of granules. Both granule types had
similar morphology but different cytochemical characteristics to those of ordinary chromophobic granules
(0BG-1, 0BG-2) of neutrophil from the fish without Cv. In present paper, we call the two granule-types of
neutrophil-3 extraordinary chromophobic granules (type 1, eoBG—lc”grd: type 2, eoBG—ZC"Srd). The eo[SG—IC”3rd
showed chromophobic, simple morphology (without stratified structure), peroxidase positive and lack of
lysozomal enzymes. On the other hand, the eo[3G-2CV3rd was stratified granule with two-layer structure [inner
eosinophilic layer (LO) and outer chromophobic layer (L1)]. Lysozomal enzymes (acid phosphatase,
B-glucuronidase and esterases) and peroxidase (PO) were localized in LO and L1, respectively. However, the
lysozomal enzymes were limited in the small central area of LO. Therefore, LO was interpreted as two-layer
structure: L0-0 (inner part in L0) and LO-1 (outer part in L0). Spot formation, a curious phenomenon appeared
in PO-stained opG-2 (positive L1 and negative L0), was also observed in eoBG—ZC"Srd. Both types of extraordinary
granules showed negative reaction to Sudan black B, oil red O and Sudan III, however, entire LO of eoBG—ZC"Srd
was stained blue with hematoxylin for counter stain in these preparations.
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Fig. 1. Neutrophils of red seabream infected with numerous Ceratothoa verrucosa. A, May-Griinwald-Giemsa; B, acid
phosphatase; C, a-naphtyl acetate esterase; D, a-naphtyl butyrate esterase; E & F, peroxidase [same cells in G
& H with different focus. L1 of eofG-2 3l show positive reaction. Note spot (brown) formation in H]; G, Sudan

IIT (negative reaction. Note hematoxylin positive LO of eopfG-2

3y Y scale bar (5 gm) which is adapted to all

figures (A-G) in Fig. 1. Counter stain in B-G, hematoxylin (Mayer). Note small positive particles (L0-0) in B-D.
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Table 1. Comparison of neutrophil granules from red seabream infected with Ceratothoa verrucosa (modified from Kondo et al?)

Origin of neutrophils, type of granules and reaction
Fish infected with Ceratothoa verrucosa

Stainine™2 G Fisz without ; Fi ‘N hil-15" Second type Third type:
taining eratothoa verrucosa : irst type: Neutrophil- Neutrophil- ond*b : Neutrophil- 3rdre
oBG oEG 2 - eopG copG-2"" ipGE™ eofG eopG-25"" ! coBG eo@G 0
L1 10 LI L0 L1 ¢ -19 10 Lr -1 L1
MGG C E C o C E C C E : C E c  C E C
S S (SE:t) e
AlP — — - = — — — — — — - = — —
AcP — + - i = — — — — — + — — +7 —
B-Glu - +7 - = +1 — — — — +7 — — +7 =
a-NAE - + - - + - - - - + — — +72 =
a-NBE — + — — + — — — — + — — +7 —
CAE - + - - + - - - - + - - +7° =
PO + — + + — + + — + — + + — +
e SE) SE: =) o SE) (SE:H) .
SBB — — — — — — — — — — — —
(SF:—) . ; ;
Hem — — - = — — — - = + - = + —
ORO, S-III — - - = - - - - = - - = - -
Hem e - - i - + - i - v -

“'MGG, May-Griinwald-Giemsa; AIP, alkaline phosphatase; AcP, acid phosphatase; B-Glu, B-glucuronidase; a-NAE, o-naphtyl acetate esterase; 0-NBE, a-naphtyl butyrate esterase; CAE, naphthol AS-D
chloroacetate esterase; PO, peroxidase; SBB, Sudan black B; ORO, oil red O; S-III, sudan III; Hem, hematoxylin stain (Mayer’s; counter stain).
“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].
“0BG-1, ordinary chromophobic granule type 1; opG-2, ordinary chromophobic granule type 2; eofG-1°"""', extraordinary chromophobic granule type 1 of neutrophil-1% observed after infection with
Ceratothoa verrucosa (0aiCv); eopG-2""", extraordinary chromophobic granule type 2 of neutrophil-1* 0aiCv; iBG™', inducible chromophobic granule of neutrophil-1* 0aiCv; eofG-1°""", extraordinary
chromophobic granule type 1 of neutrophil-2" 0aiCv; eofG-2?", extraordinary chromophobic granule type 2 of neutrophil-2" 0aiCv; eopG-1"*", extraordinary chromophobic granule type 1 of neutrophil-3"
0aiCv; eo[}G-ZC'}“’, extraordinary chromophobic granule type 2 of neutrophil-}“‘ 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.

" Activity was limited in the small central area of L0 (L0-0).

“Kondo et al.”; "Kondo et al.”; “present report.
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