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Yasumoto body in the Neutrophil of Common Carp Infected with
pathogenic bacterium, Aeromonas hydrophila

Masakazu Kondo" and Yukinori Takahashi

Abstract : Morphological characteristics of neutrophil in common carp, Cyprinus carpio infected with
pathogenic bacterium Aeromonas hydrophila were examined by light microscopy. The neutrophil was round
or oval, and larger than the neutrophil of uninfected carp. The nucleus was round to oval. The neutrophil
possessed highly developed Yasumoto body (Y-body). The Y-body formed meshwork structure and
basophilic staining with May-Grinwald Giemsa. The Y-body was stained with toluidine blue or hematoxy-
lin, but not with periodic acid Schiff reaction, alcian blue, alkaline phosphatase, acid phosphatase, /3
-glucronidase, «a-naphtyl acetate esterase, @ -naphtyl butyrate esterase, naphthol AS-D chloroacetate

esterase and peroxidase.
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FHREFANE (LHBRNBEM NNV A PLARERHE
XV) OWFHERIZIE, Romanovsky®lHeftd & FARATER %
AHEBREOBERAFEL, BN OBEHBIIAREIC L > THE
THZENHESN TS Y, T A Cyprinus carpio (=
YoBETXEEEEI/H) BLUAX*XH (EEET
Xig -H) ©F A VT 1 5 T Oreochromis wiloticus& A
I ¥ Parapristipoma trilineatum TlX, T 3 Y IFEEER (a
REAL) , BESLVERER (SR 3B & OMFREMEER (v A
O 3EEOFRAIBOOLNE>S, LaL, ALAX*H
DAY F Girella punctata, > 74 v o FHEE (47
F-7N R Micropterus salmoides, 7 )V — ¥ )V Lepomis macrochir-
us) BLUPRAXFRAKE (R XX Lateolabrax japonicus, &
T AAXXL. latus, ¥4 )7 AX*L. sp.) TIX, Bk
BBIRSNL 00, aflil 7 BRERBDLRTVE
Wwer g, AXAFEHPLIRELZZEEZLNRTNS
HVAH (EEBTXREELEE)? O S X Paralichthys
olivaceusiZd, BIRDAVBEINTWVEY, 5T,

AZXFH LD O RHEHEN LRI CHBE LA T A< RAE
(EEETXEMEELH) ./ —% /34 7 Exos lucius!Z
b BN DOAPBEINRTVEY, LdoT, FHERIC
BENOAEEFTHAEORIEIL, PR LIEEFTR
Fwtg LB A ABICETHMELELOND Y, —A,
I A LERKIC, AXFEPLRELZEZEZLATVS
778 (FEEETXKREELH)” ©NF 7 5 Takifugu rub-
ripesTIE, QR L BERPBEINTWDY, ¥
FEED LR TRV,

ERoaq R CAETIR, BROMIC, FHEEEZR
TAEROMBPIEED ASFHRRICBE IR TWD, 20
B, &, FAVT4TETICBWTRDLLRY,
SR LRI TERYY, LooL, F—EfoeTolf
RERTEEINLDTRZW 25, BETIIERIME
(Y/IMK) (Yasumoto body, Y-body) DED TSN TW
200, YYMEOREES L OCHEEOFEMIIHES 2 Tld AW
B, PVATYTN—IIHETH D L, PASHMEIZIZRE
HThHY, BeORBRECEERBICIRIL LN E
PEEINTVE ™Y, Fiz, MBEKGERICE bOFHER
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CBEINZ 7T L/MREOBES RS TWwD ), L
1o T, ThETBEFIOL VIS IZBNTH, ME
BEARICIE, BFRERICY/MESRRD SN RN H %
AL TIX, REMBE Aeromonas hydrophila |2 N5 &
72 34 OFFERICY/MEDHBT B pEDZ R,

MR B L UHE

BN ERET S SIA LS 1 RO~ T
A ZIKERFROBNAEICINE L, EREIIRLGEICR
BF - ML, HEEICL > TATRE T o2, ZOFHE
s, BAEERL, ZOMES 1R HVCHELE
RRIC L TN %1872, BMb1k, I ¥ ¥ 3 Daphnia pulex’
PIIEERLE L, DWW THIROR AR 2 G L CFY%E
50gicEMR L, EBRICAW, v ¥ oaBshizA.
hydrophila (A-3500%%) % L BIERTFHIEH CT25C, 248F
BIBE#ER, 0.9%NaCUKIEHHIZ, 3.2X10°cells/ml Difk
BB L, ThE, ¥FVY 2RV THBLZaA
(30R) DEEEMIC, 0.2mEgt L, EHEREREE YK
7o AKAE (kEALI50¢) IC1I0RB$OINE L7z, EBR
BRI EEAREE & L, /KiR23.0£1.0CTHAFE L. &5,
1H 1M, MEKOMELIRAKLZ, HBELT, 0.9%
NaCUKIEW % 0. 2ml I ESH%, BRRICEE L7234 (15R8)
W, SR, BHER (1,3,5,7, 16H) I~
) B S U TES YV CRABMAE S SIRMLZ2 .
F 7z, EHEROMBESS SIRML 72, 5I&F T AETMR
BHFERZERL, ZEKEHREE L THV2May-

Griinwald GiemsafBaz i L 72, ¥ 72, &HEMBtFESE
‘iﬁﬁ*&” ‘:%9 f:o

fm R

1 BRI, MR IR ERIIZE A CBES AL
otz (3R). 7z, BE3 HEDS 7 HRIC» T TR
MLEEICBNTD, ESETOME (3B) IKhohns,
Y/IMEZE SR VIFRRIZBO SN b o7z, LA L, B
FIHFZIEIRBPIRIL, 5 HRICEVWThOERE (2
B) IZBWTh, YIMEE BT HIFhER P EEED bz,
Y7 BT, YMERE T 2P ERAER EIC S 5B
BINDLEDIC, VIMEOE L KESLHEETH 72 (2
B). LA L, BEI6ABICIIYIMEZ AT 5 IFHERITH
TdH Y, EFETOMEE L FEROLFHERAN B O Zh & [
BE, BRLCBEIh: (2R), BE1,2,38L0
4 BRIZIE, ZhZEN4,8,5BX U1 RAEEIE L 7248
5 HIALIREICIZEESEIIED b e oz, B, MBRO
BRI, ESETOMEE & Rk, REBPEE®BLCY
IMEZRBD bR ot (FIRMBICDE 3RER).

g 7 HR 0 3 4 OiFhEkIE, BEE13~16xmOAKF
72I3IBAETH ), MBEOMHER (EEL0~14pxm) X
DS bIFPICKEITH o7 (Fig. 1), #IZHEL HHEH
EThy, REEX GHREXB L OESEOMEE) offh
HRICBSER SN 5ERIIRO b h o7z, ROMER,
RERXOZN L) BRELTBY, BRBEOBHI,
REREXPRBTHS0I108 L TEREX TRFRRTH-

Fig. 1 . Neutrophil of common carp uninfected (1) and infected (2) with Aeromonas hyd-
rophila. May-Grinwald * Giemsa stain. After fixation and staining for 5 min with
May-Griinwald concentrated-solution, the sample was stained again for 10 min in
May-Griinwald diluted with distilled water (pH5.2), followed by staining with
Giemsa diluted with distilled water at a rate of 1 : 100 for 60 min. Note Y-body
(arrowheads) in 2. Bars=10 #m.
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72 (Fig. 1)o L2°L, BHORGEOTIEICIHEE2E
VIRERD b U o 7 KRS K, ST RO (2
BERD) L bIC, RBERICHRTOROTA L T
K (QBEED) PEBESN, T, YMRIZHE, SINE,
av=F, MR E, BEBXUKREEIKEHTHY, B
HREZZ2T2bDEBESN (Fig. 1),

&g 7 B OFHRERIC BT 5 VIMEO MR L4 %
Table 1 127 L 72, Y/IMAIZ, periodic acid Schiff KU (PAS)
I TH oz, T2, TV T U TN —3BTYH, Bk
RIGx R & eholc, Lo, BEKICHERLLZ VLY
YTNW—IZ L BEETIE, A OBRERZRTHEROER &
&b, MROBETMISBE S h: (Fig. 2-1), 72,
AT MFIY KL TD, VA VYT — L EREDY
igE 2 L7 (Fig. 2-2), %8B, Mooz, HEX
(7 Bf%) OFHIRD bv A I v T —Fefufg b <Vt F
Y —¥-A< bFV) v EEEFig. 3ITRLT,

A4 VLY FO, XFVIFBBLUAXY Y TT v 7B
o CRY/MEIRBINT, T4, KEBEE (TLh)
W7+ 2775 —¥, BT+ X7 75—¥, B-FNo
O=¥—¥, a-+7FL7k5F—FLRAFT—¥, a-
FIFNTFL—PITAFT—¥, +7 b—VAS-DZ O
U747 —bPILRATFI—¥, RVFFTF—F) , &)
BRI S W h o7z,

£ =B

FREORERDIS, WEMEICEGE L2314 TIE, Yh
A AT HFHERAMBET BT A L L2 E o
7zo E72, AMEOHBUIL, BEEHTIERC, BIEHUIL
FICED ) BBV TEETH ), BREHFE{Aohn
(o -ihBH 16H#) ICEAMRTIZEALRDON
otz BEDZ Ehs, FMEOWBUL, FHEROE
HEEBERED R CTEMIL LB L TV b LB SN D,

AT IR DY UL, BRICKES - BBRTLEZ 0L, B
DORBEORBIZEHEINT WS, $72, V) FEEE (RNA)
bARERIIRKE D, YIMEIATIF L) VIRELT
LS, F/MRICIIRNADSEBICHFEL, €hid, RNA
PHREZL LTS AV A IHRTE2OTE RV
LEZOND, Tz, YMRIIHL BRELZRL, K
MRCHWERKRERET D L6, A/MKIE, VARV —498
& LT aE/MIE TR 2V L Bbhs, Lizdo
T, /MR, MEBEE ISR T 2 AR HEE s <
VBEEETIHMTHLLEZOND,

BT ICRD S NFHRROY/MEIE VA P VT
V=TS 525, PASEREBR TV YT ¥ 7V —3EI1C
BEHTH o7, T/, ML ORISR ECEEE B b G
Fohhol, ThHOMEBMEENEIRE, el R

Table 1 . Summary of reactions of Y-body in neutrophil of common carp infected with Aeromonas hydrophila to

cytochemical tests

Test

s *
Reaction

Periodic acid Schiff reaction (PAS)
Alcian blue (pH1.0)

Alcian blue (pH2.5)

Toluidine blue (distilled water)
Sudan black B

Sudanll

Oilred O

Alkaline phosphatase

Acid phosphatase

B-Glucronidase

a-Naphty] acetate esterase
a-Naphtyl butyrate esterase
Naphthol AS-D chloroacetate esterase
Peroxidase

Hematoxylin

* v .
+, positive; —, non detection.
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Fig. 2. Cytochemistry of Yasumoto body (Y-body) in neutrophil of common carp infected
with Aeromonas hydrophila (7 days after infection). (1) toluidine blue in distilled
water, (2) peroxidase & hematoxylin. Note Y-body (arrowheads). Bars=10 zm.

Fig. 3 . Cytochemistry of neutrophil of common carp uninfected with Aeromonas hydrophila.
(1) toluidine blue in distilled water, (2) peroxidase & hematoxylin. Y-body is not
detected. Bars=10 zm.
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