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Neutrophil Granules of Red Seabream Pagrus major
Infected with Vibrio harveyi

Masakazu Kondo ', Muneyuki Harada and Shinya Yasumoto

Abstract : Three types of granules, two extraordinary types and one inducible type, were observed in the
neutrophils of red seabream Pagrus major infected with Vibrio harveyi. Both extraordinary granule types (eoG-17,
€0G-2") had similar morphologies but different cytochemical characteristics to those of ordinary granules (0G-1,
0G-2) from non-infected fish. The e0G-1" showed chromophobic, simple morphology (without stratified
structure), peroxidase positive and lack of lysozomal enzymes. The eoG-2" was stratified granule with two-
layer structure [inner eosinophilic layer (L0} and outer chromophobic layer (L1)}. Lysozomal enzymes [acid
phosphatase, B-glucuronidase (B-Glu) and esterases] and peroxidase (PO) were localized in LO and L1,
respectively. Both extraordinary types were Sudan black B (SBB) negative. Spot formation, a curious
phenomenon appeared in PO- stained 0G-2 (positive L1 and negative L0), was not observed in eoG-2". Many
L0 of eopG-2" were B-Glu positive. Contrastively, this enzyme activity was detected in a few LO of 0G-2.
Inducible granule (iG"™) was consisted of two chromophobic layers (inner LO and outer L1). The L0 of iG"”
showed positive reaction to alkaline phosphatase, PO and SBB. Esterases were detected not only in the L0 of

€0G-2" but also in the L1 of iG".
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Fig. 1. Neutrophils from red seabream infected with Vibrio harveyi. A, May-Griinwald-Giemsa;
B, alkaline phosphatase; C, acid phosphatase; D, B-glucuronidase; E, a-naphtyl acetate
esterase; F, a-naphtyl butyrate esterase. G, naphthol AS-D chloroacetate esterase; H,
peroxidase; I, Sudan black B. Arrows, eoG-1"; arrowheads, eoG-2""; ringed arrows, iG".

Bars=1 um.
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Table 1. Summary of reactions of neutrophil from red seabream infected with Vibrio harveyi to cytochemical tests
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Type of granules and reaction*®

Test*

eoG-1"

eoG-2"

VR
iG

Other positive site
(shape, number and size) **

L0

L1

L0

L1

AlP

AcP

B-Glu
Esterases™

Peroxidase

PAS
PAS-aA
AB (pH1.0)
AB (pH2.5)
TB

SBB
Oilred O
Sudan IIT

+

+ 1

+

G (round or oval, a few); H

G (amorphous, a few, eq Yb); N

*'AIP, alkaline phosphatase;

“Fgterases: «-naphtyl acetate esterase, a-naphtyl butyrate esterase and naphthol AS-D chloroacetate esterase.
$e0G-1" extraordinary granule type 1 observed after infection with ¥ harveyi (0ai”); e0G-2", extraordinary granule type 2 oai” [consist of

AcP, acid phosphatase; B-Glu, B-glucuronidase; PAS, periodic acid Schiff reaction; PAS-a A, PAS after digestion with
« -amylase; AB, alcian blue; TB, toluidine blue in distilled water; SBB, Sudan black B.

eosinophilic inner layer (LO) and chromophobic outer layer (L1)]; iG™ inducible granule oai” [consist of chromophobic inner layer 0 (LO) and
chromophobic outer layer (L1)}; +, positive; —, negative (non-detection); 1, increase of positive site; SF, spot formation.
G, granular; H, hyaloplasm; N, nucleus; Yb, Yasumoto body; eq, equivalent to.
**PAS-positive granule was accumulation of glycogen particles because the positive reaction of the granule disappeared after digestion with o

-amylase.

Table 2. Comparison of neutrophil granules from red seabream

Origin of neutrophils, type of granules and reaction*

+3  Non-infected fish™

Fish infected with:

Staining Atypical Edwardsiella tarda* Vibrio harveyi*
i . 0G-2"% iG* ! eoG- e0G-2" iG"”
ool = 0 T 0 11 1" L0 Ll L0 1Ll
MGG C E C C E C C C C E C C C
AlP - - - - - - + - i - - - + -
AcP - + - - + - - - - + - - -
B-Glu _ +*5 — _ +*5 _ _ _ _ + T _ _ —
Esterases - + - - + - - - - + = - +
(SF:—)
Peroxidase + - + + - + - - + - + + -
(SF:+) (SF:+) (SF:-)
SBB + - + 1+ - + - - - - - + -
(SF:-) (SF:-) :

*'MGG, May-Griinwald-Giemsa; AlP, alkaline phosphatase; AcP, acid phosphatase; B-Glu, B-glucuronidase; SBB, Sudan black B.

“’Esterases: a-naphtyl acetate esterase, a-naphtyl butyrate esterase and naphthol AS-D chloroacetate esterase.

*All types of granules showed negative reaction to other tests (periodic acid Schiff reaction, alcian blue (pH1.0, pH25), toluidine blue in distilled,

oil red O, Sudan III).

*“0G-1, ordinary granule type 1; 0G-2, ordinary granule type 2; 0G-1¥, ordinary granule type 1 observed after infection with atypical Edwardsiella
tarda (ai®); 0G-2%, ordinary granule type 2 observed aiEt; iG¥, inducible granule induced aiZf, eoG-1" extraordinary granule type 1 observed
after infection with Vibrio harveyi (aiVh); eoG-2", extraordinary granule type 2 observed aiV#; iG", inducible granule induced ai¥%; L0, layer zero;

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 et al. (2017)% *Kondo et al. (2017)"; **present report.
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ERELTBY [nF Y v FROL0E ZOF MO E S
(LD 1 (Fig. 1), &Y vV — ABEFLOCKRE S iz
7% (Figs. 1C-1G), B-Z V¥ 0 =¥ — ¥BHEDLOIFoG2 X
Db%&h o7 (Fig 1ID). X 72, POHeoG2"DLLIHE
Sh7=H% (Fig 1H), oG20PORBERCHESI NS W
FeoG2"TRBHE ENEhole 512, 0G2DLID K
P& IR TSBBHALICIE, eoG-2" IR TH o 7o iG"IT E
bICHEREEOLOL LI SEK SN, LOICIZPOL AIPAS
Wit 87z (Figs. 1B & 1H)o $7, LUC IR T 5 —
EIERRD 5N (Figs. 1E-1G), LOIISBBEETH o 72
(Fig. 1D} €0G-1", e0G-2"8 & TiG"DWEFhIzBWT D
BB~ FE V) v (Mayer®LF) 12X
BN BE SN Lo T,

AIFFEDFER, V. harveyil B U727 ¥4 OEFHERIZIE2
HE OB BRI (coG1", eoG2") L FERIR (G
PHETAHZEPHLh L holze IFADIFRTIISED
FE BT 5 IEE R Edwardsiella tarda (=E. anguillarum) ¥
R L7 VA 1B Ch iR sRIER IIEERE S
TWw3% Lal, 2095 H22EEOEN (0617, 0G-2")
HEERDG1B &L PoG-2& DR % /R 3 1IEH B
TH5 (Table 2) % F7z, FHERIEN (G*) 1XiG"L M
BRICBEBHEL AT ABEAEERTHD, & BICLOKC
APPHEMAR S B 25, iG"OLOATPOB & USBBIZ I
THAEDIIHLT,IGRELLbBMTHS (Table 2) 7
S5, C"OLICHSEEA TR 75 — B IFRD 5
N7z25 iGHItk T h S OBEER IR I Tu 2w
(Table 2) 7 5 DENAELLI W7 EEDATIC
FRERT 2D S 2 TIE 2D, Edwardsiella B H &
VibrioBlE 13 & 27 I ABRMMETHLZ s, &
BB T ARBMEICL ARBREICL - T, AIPHR®
FERBN BT 5 EHEEINL,

=

DR EIT o TV I KBRS R R
BE OHT FHEICEE LI,
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