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On the Granulocytes Observed in Head Kidney and Spleen
of Red Seabream Pagrus major with Parasitized
Ceratothoa verrucosa

Masakazu Kondo ', Shinya Yasumoto and Yukinori Takahashi

Abstract : Neutrophils observed in the blood of red seabream Pagrus major with parasitized Ceratothoa
verrucosa were characterized by the inducible chromophobic granules (iBG™) with two-layer structure (inner
chromophobic layer (LO) and outer eosinophilic layer(L1)). A curious phenomenon, spot formation, was
observed in/above the May-Griinwald-Giemsa-stained i3G”". Dark brown and round spot was overlapped in L0
of iBGC". Neutrophil was only granulocyte type and almost all neutrophils had the iBGC" in the head kidney (HK;
hematopoietic tissue) of infected fish. On the other hand, two types of granulocytes, a few iBGCV-containing
neutrophils and some large granulocytes, were observed in the spleen of infected fish. The latter was large-
sized round or ovoid cell with eccentric nucleus and chromophobic large round granules. In the non-infected
fish, neutrophils in blood, HK and spleen lacked iBGCV, and large granulocytes were not found in the spleen.

Key words : granulocyte, kidney, spleen, Pagrus major, red seabream, Ceratothoa verrucosa

HI#HICBWT, ¥4 EQBRRFERTH L5 1/ =
Ceratothoa verrucosa (7R "k HI i Sk H LA 7 7 0 =
CEHSEWHY A TR IZFESNIZYy AT, I
HHCRFEME R 2B E AT 2 PERIBIH SIS
S &R L2 RE A O ERIC I3 2R 0 5 R
ety ¥k JH A7 (ordinary chromophobic granule, ofG; 1%,
OBG-1; 27, 0BG-2) AE1E L, oBG-1id MR & £ 725l
Rafkhi~vt v 57—+ (PO) BXUXY VB (SBB)
B2 Rd? 72, opGidER L%t =4 ¥ VIF
ok (L0) &Zzomodeartiy (L) 25 % %20
MiEZ R L, LOCX&MEY vy — aBESREL, Ll
POB L USBBIEZ /R T —T, #4 7 TiZHESNT
< ¥4 T, oBG-13 X DoBG-2% HEFEITEMA 2 b D OM
Fo b 10 5% B S 2 70 2 B 5 B ik (extraordinary
chromophobic granule, eoBG; 12, eopG-1; 2!, eofG-2%)
L EBIT, RFAMTIIRRD SN WS 2R3 FE A

#i (inducible chromophobic granule, ifG) 2SS %",

C O (DR, iBGT L KT A) &, MYtk
TPORMEDLOE &, T4 ¥ Vi DPORMEDOLIE 2 5
70, May-Grinwald-Giemsa (MGG) #etai@A Cid, 5

(spot) LR TE 2", FBEOBIRIZPOYeM L 720BG-212
Lo b, WM IZopG-20LOA 2B E % A 5 &
DR S T 27 iBGUIT BT B BED T B A
HITH 5%, HOBBGEFEICH SN EH 4 OF#IE, PO
Yoty L 720BG20BEICHBL TV B Z Eh 5, iPGCTDLOD
EMEEATHO0E Lk v, BIEHE L b 7% ) ipG™
354 ZHEEHROUPERIFBNTH L 2 L n, A
RO EROFE L 22 EZ 5N 5D,

B A AF T PERIIC N E T TOARARSLNTE
72, COUNHREROEAEBMIARTH S, Ok
ASEE OUFPER & FERCE AR () CTEAShTw

TRPEREERSE W A 54 FE (Department of Applied Aquabiology, National Fisheries University)

T BRI Y #5K G (corresponding author) : kondom@fish-u.ac.jp



200 IHEER, LAE miEEH

DD, HHWIE, T4 ZOHEEITL B SHORLIC
L oT, G TH LM TEAZINLO2EH LM
TAH7OIT, B EMEO 2 & ¥ TERIIMGGHt % 1
LCBigEL",

RIFFEDFRH 1320174E6 H 14T > 720 FEERAIZIZ20154E7
3B X O2016F7THICFRmI R (BE) CcsiEs g,
A IRFEELTVEIT A (ZEH6 cm) 2 KEK
FROFERZECTER L THW, 20154E7H IS 1
THEAATRE QEARFAELR L MEARFTAECRE) &, 1800
%A 2 72500 A KM (K400 L) 125N L CRIHE L,
M TH Ve Wi 02200/ (20164E9H) £,
ESICHAETHE L. ZOTRICBT S HEMEE
201649 H OIRINIF £ TEALL o 7225, 20, K
HNT~ ¥ A EOEMPBEEEZ ), KEO72H0
MR, 2M Ak CREMEA & AR FAEL TV

vFA L, KDy 4 IHRVEEEELTBDE Y541
FhZEN3RERD, KIVBICIMbOFEATROOND
K (BLUOHR) o4 D3RSy, Moy 1
J 3ffk (9 BUEERIEMRN) AOFICHFEL TV,
NoOFAEMDS B, 2R EME R 7z48 (KE370-
664 g) A FEBIME L7 FRMIEICY A4 7 Zhs2ffifkar L
TWew S A3RD ) BRI, RERICIZSY A4 ) 05 1E
BHFEL TS A THY, FRERF2MAFEL T
T2 5 A B O i FKAENCHE L 7oK A 033 A L2k
FhEME o LRI NG, 2, BRMBHNED Y 4
) IP3MEREELTW S A 1URS, REFICIZY A/
IAUEREFE LT~y A4 THY, B 07z o
(20164E9H) 2, U@ HHEL T2 EMARIEBE L,

BN IE SN ERFE L2 E L 5N D,

20164E7 H ISV L - %2R I I i b Mk 7 £ 7

"

Fig. 1. Granulocytes from red seabream with parasitized Ceratothoa verrucosa. A & B, blood smear; C-E,
imprint (C & D, head kidney (hematopoietic tissue); E, spleen). In blood and head kidney, neutrophil
was the only granulocyte. The neutrophil from infected fish was characterized with the presence of
iBGCv with chromophobic inner layer (L0) and eosinophilic outer layer (L1). The iBGCv showed dark
brown spot over the core of itself with different focus (spot formation; B & D). A few neutrophils and
some large granulocytes (arrows) were observed in the spleen of infected fish (E). May-

Griinwald-Giemsa. Bars=1 um.
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