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Neutrophil Granules of Red Seabream Pagrus major with a Symptom of

Cloudiness on the Dorsal Skin

Masakazu Kondo ™, Riho Watanabe, Keito Tachibanagi, Takehiro Kimura and Shinya Yasumoto

Abstract : Red seabream Pagrus major cultured in our laboratory showed a symptom of cloudiness on
the dorsal skin around the base of dorsal fin in June 2020. In the whitish skin, epithelial cells were
enlarged with no proliferation. Mucus cells were not observed in the epithelium. Numerous lymphocytes
accumulated in the dermis under the epithelium. Photobacterium damselae damselae was isolated from
the whitish skin surface, however, the symptom (whitish skin) was not reproduced by experimental
infection (immersion method) of this bacterium. Here, we call this disease dorsal skin cloudiness (DSC).
Two types of granules were observed in the neutrophils of red seabream infected with DSC. Both
granule types had similar morphologies but different cytochemical characteristics to those of ordinary
granules (0G1Y, oG2Y) isolated from non-infected fish. In this paper, we called the two granule-types
from the fish with the symptom of DSC as extraordinary chromophobic granules (type 1, eoG1PSC: type
2, eoG205¢). The eoG1PSC showed chromophobic, simple morphology (without stratified structure),
peroxidase positive and lack of lysozomal enzymes. The eoG2P5C was stratified granule with three-layer
structure [inner eosinophilic layer (L0-0), middle chromophobic layer (LO0-1) and outer chromophobic
layer (L1)]. Lysozomal enzymes (acid phosphatase, B-glucuronidase and exterases) and peroxidase (PO)
were localized in LO-0 and L1, respectively. Both types of extraordinary granules were Sudan black B
negative. Spot formation, a characteristic phenomenon seen in PO-stained 0G2N (positive L1 and negative
L0), was not observed in eoG2PsC,
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Fig. 1. Red seabream with a symptom of cloudiness
(arrows) on the dorsal skin around the base
of dorsal fin. Bar=5 cm
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eoG2P DAV E 1Z0G2YDL1IZ, oG2S DI & g % &b
72 I AOG2 OLOICH ST 5 & HE X b b, P,
eoG2"° DM g #1.0-0, HE#L0-1, MEELILIERZ &
E¥ %o BB, oG2YOLIA B Mk % 7R 9TSBBHE 12 1,
eoG2"CIIBEMETH > 720 e0G1™C & e0G2™Z 1T ML et 12
Huwiza< b)) v 3l (Mayer®L ) (2 X 5B 1EK
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KO, S D<A IZ0TCIC & 2 3in 12 Hix (Bk

Fig. 2. Neutrophils from red seabream infected with dorsal skin cloudiness. A, May-Griinwald-Giemsa [Note eosinophilic
particles (LO-0 of eoG2”¢) 1; B, acid phosphatase; C, o-naphtyl acetate esterase; D, d-naphtyl butyrate esterase;
E, peroxidase [poitive reaction was detected in eoG1”® (arrowheads) and L1 of eoG2"‘]; F, scale bar (5 um)
which is adapted to all figures (A-E) in Fig. 1. Note small positive particles (L0-0 of e0G2"¢) in B-D. Counter

stain in B-E, hematoxylin (Mayer).

* Photobacterium damselae damselae’s FERIERHERY A 7 7 — FERIGEH TC, 24BRBEEL, WHEEKIBE L 2EE,
600 nmlZ BT HWLIEEE GEEREL cm) 25108, AR OMEEIZ19X 10%cfu/mlTéH - 72,
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Table 1. Summary of reactions of neutrophil from red seabream infected with dorsal skin

cloudiness (DSC) to cytochemical tests

Type of granules and reaction

Test™! eoG2Ps¢

Other positive site (shape,

DSC
eoGl L0

0 number and size) 3

MGG C E+C
AlP — —

AcP — -+
Glu - +*4
NAE — -+
NBE — 4
CAE — +
Peroxidase + -

C

(SF: —)

PAS — —
PAS-0A — —

AB (pH1.0) — —
AB (pH2.5) — —

B - -
SBB — —

Oilred O — —
Sudan II1 — —

— G (round or oval, a few)™; H

— G (amorphous, a few, eq Yb); N

*IAIP, alkaline phosphatase; AcP, acid phosphatase: Glu, B-glucuronidase; NAE, a-naphtyl acetate esterase;
NBE, a-naphtyl butyrate esterase; CAE, naphthol AS-D chloroacetate esterase; PAS, periodic acid Schiff
reaction; PAS-a A, PAS after digestion with a-amylase; AB, alcian blue; TB, toluidine blue in distilled water;

SBB, Sudan black B.

*ZeoGlbfc, extraordinary granule type 1 observed after infection with dorsal skin cloudiness (0aiDSC);
e0G2P¢, extraordinary granule type 2 0aiDSC [consist of eosinophilic inner layer (L0-0), chromophobic
middle layer (L0-1) and chromophobic outer layer (L1):]; iG™" inducible granule 0aiDSC [consist of
chromophobic inner layer (L0) and chromophobic outer layer (L1)]; +, positive; —, negative (non-detection);

SF, spot formation.

:"‘G, granular; H, hyaloplasm; N, nucleus; Yb, Yasumoto body; eq, equivalent to.
*Activity was limited in the small central area of LO (L0-0).
*SPAS-positive granule was accumulation of glycogen particles because the positive reaction of the granule

disappeared after digestion with a-amylase.
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Y BEEZSNED, P damselae damselaelZiZE L 72~
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$ (e0G1™C, e0G2%Y) pBIEENTHB Y, eoGL™ &
eoG1™° D IZE U Td %A% (Table 2), eoG2°DLO
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L Y, DSCHEB M TIZAIPEYETH - 720 DSCHREMH O
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T E A TR e o B R BRI D 2% o0 B R A
(e0G1™, e0G2™) D BIEE &N, eoGl™ & eoG1™ I3 [F L
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TIFL00, eoG2™" TIZLO; Table 2), i 7EME ELHfmOUF
FERIZ B AIPIZEED SN T WY, WEMEIIRE 2 &
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BFEREER (G™) &, DSCREMIZIZRD SN -
72 (Table 2), DSCHREEMA L ITRL Y, HEMEKLEAD
R I3 587 EOSER S BIE S N B KE IS
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bbb,
DSCHE B MO HEARBEHR AL L OREAD S HHES
N7 OPCR-RFLPAMTHE R 12D T BIAR I CTREM 12
WET 5 FETH D,

e0G2PSC, eoG2Tm

L1

Fig. 3. Comparison of structure of type 2 neutrophil granules (G2) from red seabream. oG2%, ordinary G2 from non-
infected fish; eoG2, extraordinary G2 (eoG2™° and eoG2™”, eoG2 in the neutrophils from the fish infected with
dorsal surface cloudiness and gliding bacterium Tenacibaculun maritimum, respectively). [, chromophobic; ll,

eosinophilic.
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