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Neutrophil Granules of Red Seabream Pagrus major
Infected with Lamellodiscosis

Masakazu Kondo' and Shinya Yasumoto

Abstract : Two types of chromophobic granules [type 1, ordinary type (o|3G-1Ld); type 2, extraordinary type
(eoBG-ZLd)] were observed in the neutrophils of red seabream Pagrus major infected with Lamellodiscus spp. The
oBG-lLd showed similar morphology and cytochemistry to type 1 ordinary chromophobic granule (o 8 G-1) from
non-infected fish: Chromophobic, simple morphology (without stratified structure), positive reaction to
peroxidase (PO) and Sudan black B (SBB), and lack of lysozomal enzymes. The eopG-2"* was stratified granule
with two-layer structure [inner eosinophilic layer (L0) and outer chromophobic layer (L1)). Several lysozomal
enzymes [acid phosphatase (AcP), B-glucuronidase, «-naphtyl acetate esterase, «-naphtyl butyrate esterase,
naphthol AS-D chloroacetate exterase (CAE)] were detected in the L0, however, AcP and CAE were localized
in the small central area of L0. These findings indicate that the L0 of eofG-2"* consists of L0-0 (inner part in
L0; AcP and CAE positive) and LO-1 (outer part of L0O-0). The L1 showed positive reaction to SBB and PO.
Spot formation, a curious phenomenon appeared in PO-stained type 2 ordinary chromophobic granule (0fG-2;

positive L1 and negative L0) from non-infected fish, was not observed in eoG-2".
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Fig. 1. Neutrophils of red seabream infected with lamellodiscosis. A, May-Griinwald-Giemsa; B, acid phosphatase; C,
B-glucuronidase; D, «a-naphtyl acetate esterase; E, «-naphtyl butyrate esterase. F, naphthol AS-D chloroacetate
esterase; G, peroxidase; H, Sudan black B; I, Sudan III (negative reaction. Note hematoxylin positive L0 of eoBG—ZLM);
J & K, periodic acid Schiff reaction [same cells in J & K with different focus. L1 of eoBG—ZLM show positive reaction.
Note spot (brown) formation in KJ; L, scale bar (5 #m) which is adapted to all figures (A-K) in Fig. 1. Counter stain:
B-E & G-J], hematoxylin (Mayer); F, safranine O. Note small positive particles (L0-0) in B & F.

T, L1285 % L7z (Fig. 1) Periodic acid Schiff (PAS)
RIS & > T, eofG2OLID BRI RT & &b IS
(Fig. 1]), PASKEHEOLO® L7 & T HICHEE RS 5
7z (Fig. 1K) o LIOPASFERIS I, FetaHilC -7 3 7 —
VAL Z i 2 & ICd o TRIEE 2D, BB S NZL
o7z (Table 1)o 723, MoMEOMER GRILER, Kk,
U vosEk, BER) ICIEEERRO LN h o7,

54 TOBREFEIIBNTE, ¥ A OFHERIC2
FEAH O B T (eopG-19%, eopG-29"") ASHBLY % 25,
HFHY V= AERZVTRY eofG27"DLON OB H
W (L00) IZBAELY, LOIZLOOLLO-LICK >S5, &
WRIZBNT, FATIAHAEICRB LT MI2BW
TH, eofG2"DLOIZLO-0ELO-1ID2E R 5 % B Z & A3
Sk holze LA L, LOOICRTEY %EE IdeopG2""
LIER%EY, ACPECAETH Y, MOBERIZLOLMAKIZEE
B HMNTze eofG27YTIdR A D DK TSR N IS K




FERBIHY 54 OUF PRI

h, oBENANRS LHEERT ZLICEoT, 1O
PHZLOOLLOIASBIR ENB 2 SR TWBY, eofG-2H
BV THEABRTH D LEBEINDBA, eopG-2*LeopG-2"
TREBSNIETFHEL LI LD, LOOICRBET SHS
DEVIIEBINEELZ O,
eoBG-2DLOIEF 4 VL vy FOB LU S v ITH kD
AN MRV VERBIZE o THERIEER LA, SBBH
BHROFNIIZBETH o LA L, eofG2°DL0iE
SBB, A4 MLy FOBLURXF VIIDWThOREIlE
WTh, NTErFTYVBEETHEILPLY, eopG27
LeofG2H DAY b F V) VBEWHIIE VISR L 5
HAsdH B
PO%eta & 7zeofG2"\ B AR S h 2 VOIKH L T,
eoBG-22T T IXBEATRD BN DY, BEBBIILODBMIFE K &

271

BifRY 5L Z2 5N, FHMIITHATH S0 eofG2" D
LLZPASEMTH ), 20ORBIEa-7 2 5 —EHLICL -
THELAZE»S, PASBHWEZZ ) I—5 Y Tha
EER D, BE, T I VIRERE I EET A
Y a—r U RBEROERNRE L ABEROBIC
i, VY V=R a—F U FER) AT RS

(glycogenosome) HHET 2%, A TTRAH AEICEE

L7z ¥ 4T, MM ) a—2 U 2BRicER LT
WhHEHEREND, eofG2YICIE) VY —ABERETH
528h5, VIV-LO—HEEZ B, LD 0T,
PASFHEME 2 7R TeofG-2", BELZ ) -7 2R
ATVBEDTEZVPEEZbND, eofG2DPASHEAR
(L12SBHE) WCIFBEATBIR S 2 ds, eofG-2HDPOREIE
A (L1255 ISR 5Nk b7

Table 1. Comparison of neutrophil granules from red seabream Pagrus major infected with numerous Ceratothoa
verrucosa (super-unusual parasitism) or lamellodiscosis (modified from Kondo and Yasumoto?)

Origin of neutrophils, type of granules and reaction

;cn . : Fish infected with:
b Non-infected fish *a R
g i Ceratothoa verrucosa ! Lamellodiscosis
3 opG 0BG-2 i eofG eopG-2 i opG eopG-21
-1 L0 L1 1 -1©% L0 Ly 1M L0 L1
MGG C E c i C E cC i C E C
AlP — — - i = - - i - — —
AcP - + - = + (L0-0) - = + (L0-0) —
B-Glu -+ = = + (Lo-0)™ - i = +1 -
ao-NAE  — + - 1 = + (L0-0) - i = + -
a-NBE  — + - i = + (L0-0) - i = + -
CAE = + - - + (L0-0) - 1 = + (L0-0) -
PO + - + 0+ - + 1+ - +
(SF:4) | (SF:-+) § (SF:—)
PAS - — - i = - i = — +
; § (SF:+)
PASeA  — = = i == S R
SBB + - + 0 = - -+ - +
(SF:—) | § (SF:—)
Hem - - - - + — - — -
OR,S$3 ~— — = i = - e — —
Hem — — — - + - = + —

"'MGG, May-Griinwald-Giemsa; AIP, alkaline phosphatase; AcP, acid phosphatase; B-Glu, B-glucuronidase; o-NAE, a-naphtyl
acetate esterase; o-NBE, a-naphtyl butyrate esterase; CAE, naphthol AS-D chloroacetate esterase; PO, peroxidase; PAS, periodic
acid Schiff reaction; PAS-aA, PAS after digestion with a-amylase; SBB, Sudan black B; OR, oil red O; S-3, Sudan III).

*2All types of granules showed negative reaction to other tests (alcian blue (pH1.0, pH2.5), toluidine biue in distilled).

“0BG-1, ordinary type 1; opG-2, ordinary type 2; eopG-1", extraordinary type 1 observed after infection with (oai) numerous

Ceratothoa verrucosa (unusual parasitism; oainCv); eopG-

26v3rd

, extraordinary type 2 oainCv; opG-1"Y, ordinary type 1 oai

lamellodiscosis (oail.d); eoBG-ZLd, extraordinary type 2 oaiLd; 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.

*Kondo and Yasumoto"; *present report.
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