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Pathological characteristics of suppurative lesion
in edwardsiellosis

Hyvung-Gil Kang

Department of Fish Pathology, Graduate School

Pukyong National University

Abstract

To know the characteristics of abscess and its formation in edwardsiellosis,
cellular components composing abscess were histologically identified. Edwardsiellosis
in olive flounder, Paralichthys olivaceus, was artificially induced with or without the
simultaneous oral dexamethasone. Without dexamethasone, most of infected fish had
a number of abscess lesions in liver and hemopoietic tissues with the ascitic fluid
and occasional rectal hemia. Main cellular components within abscess turned out to
be histologically macrophages with a few lymphocytes and occasional neutrophils.
With dexamethasone, no infected fish had abscesses in any tissues but mortality
rates were markedly higher than in non-dexamethasone group. Typical ascite and
rectal hernia were not manifested from these fish. These results suggest that abscess
in edwardsiellosis is mainly consisted of macrophages and also responsible for the
characteristic clinical manifestation. Additionally it is very interesting that abscess
could be manipulated with dexamethasone treatment in association with the

development of effective chemotherapy for this fastidious disease,

Key Words! FEdwardsiella tarda, Paralichthys olivaceus, abscess, macrophage,

dexamethasone



ool AT AL 2E AEA AW LAY W oe AAHEE 1 9
A7k ol AZBTT & 4 Aok Awd ud el %4 ANE F=
A7g F7A AR Ee oW 2Rz 4883 Utk $AFE A4elA

rr

g gstaniAel A8 H27F AT Yol WiBTAHY d8 FE7T AHEH
i, RzafA2 A X871 ol R ok Alorh gy AW o
ngol 31 Wy, AY 2 Af EE AN ol2E AT Welsty wHPo]
&z 9ol £ X5 291 I & Uk

e ol% A Aol

rr

, B g ayAls H84=7 A S

2, 54 299 A9 4% A7E o|FolA o3 Qe v, Ao W, 1

Fi

A9 R A% Aol N PeASA ¢ e uFas] Aol h3H A=
g RzadAs H8E B A ook Avsl drre Auq dWe
44 AEE BE & U AueY Am ANRE UT & e, HolgEe
g & 9 ARIAE A7 29 A4EAE A9E 5 ek

tzg Adz dASACE 29 vre 4ERAY 4 A2 9H
94 gedd HE2U YBERS /HT F Aok ATY AY 5w %
o4 Aol APt obE Wel7A ofEol o|27] o7} wWEe) 1 A
2EA7 2 deiA g Aoz Ho gln.

JFolA Mol o8 folEd AMolt BKD, §44%F, wmrlariolz,
Lafococcus garvige 3+ F%, Mycobacterum marinum 795 o] €dA Ao #

FEoldt DA AzdM HeE Hold

-

Wwlon FEAMES] Aol F

il



olF 1, o] ME Fed R-dmH E(epithleoid cell)2} Ao E(giant cell)7}
3 drk BE, HE 2o F490 g E SolF(granuloma)

of 948 Aol Bl AYAHOR oj2x Hdy| WFo r|hF g A

e

AE F e Hoez2 delA g (Cotran et al, 1999; Tomason, 1978).
add, Add A F d=E=Ede O 559 M e Y v
o 3% |Ad 2 HE Y3 FAWoz Heol Utk ==y e Wit
Anguilla japonica (Wakabayashi and Egusa, 1973), 23w 7|, Ictalurus punctatus
(Nakatsugawa, 1983), g aluje}, Oreochromis niloticus (Kaige et al, 1986),
¥ol, Cyprinus carpio®} HAit o|F Bubophal, 0}, Mugil cephalus (Kusuda
et al., 1976), =, Paralichthys olivaceus (Nakatsugawa, 1983) 5¢] sjrlo]d %
WHsts Zeg Bugn vk 53, £ A8e Iyt s 44 oy F
T ARl 48.6% (B kAR, 2003)E AASE GAH M wAsE Fo A
44 Y ¥ olYet 1 vF HAEE 60-80%0) 71A] o2y uk=A § A
olof & HAWoz ASdY. =Y=He SolFA AYor BEHHL UAE
o, 2 2 2 2 o] ¥ Pi(abscess)E HATe =N oA}
Mol 7z olmx RPezH I Ay At 4= de A oltHHeo
and Kim 1996; Kim and Heo, 2001). %47} & AWe] x2m4o oladst
FEE vAe Ad dg A7 AFAA Y Ao B

T HAFTEAXNY TRpus)d TFTFY 237 F3 g osid FAH

B

£ oAnste @ dooln, st 72 WA Fe A4 2 5ET9 A4
ZHAE 2 FAEGT 434 Aot (Cotran et al, 1999; Tomason, 1978). ©]

Foll M E tards AT @A) Ay 28 3o EX AT 54 F9



X 83} (Lee et al, 1995) o} 0|23 3tgA A5 e FFHE A

=

Bet By} &% glA|gh (Darwish et al, 2000; Lee et al., 1995; Miyazaki and
Kaige 1985), =% F4AMx 2 AZold FF #steq HFsh) dg3tAd <
T8 ®Buzh gich 2ed w449 e H 53T Lee et al (1995)9] £ AW
of g B1E EUE 3% Wi 74 HMEE AEN B o ZxNFY
X 54U MMCo FALE AAZZ0E AAsta Ao

A= S 48 2719 ZANE GANMREE F2AHA & FIFLE
438t7) NEEY, ZEEV s Wiy 2 T80.2 Fdd(abscess) Aol
#a49c} (Nakatsugawa, 1983; Herman and Bullock, 1986; Kaige et al.,
1986). ¥ AW EolY RE FTH F W U5 £H BEF, €F 5L olg Y
WAook AdHe ZAoE A4sEn, & W 4AE A48 5 AdH, d=9

ol that oFEo) HZol Lol3tA s, AmAH Hx YA FIRIE =

&+ e 712 A8 B 4 918 Ae2 Atadnh

gatA B dpoAe degl=w Ueld F9 el Edwardsiella tardaS
HAd 919 2EA A F, 34" Tkl e 1 7 HEY F/HE =
getxoz FAHsE @M, 294 9 s}l dexamethasoned M 7l
A ATFEAEo 99 FAEE F=T F wdA4e] 4 vAe dF} D
A 9959 = BT aasng st



1. Agels Ay

Aol A8 AFA ZFE 29 "3 42 o4 A 10~12eme H A
(Paralichthys olivaceus)s Fgdwel AU 8 A3ty 3 435132 H
7L 20~22CAA air pumpR AEHoz F7|SAAM d5AL £A 434

2 Utk 4Y V1% FANE 4Yol® AsHow E71FA EA

>

=L

oAl g8 48] 452 WA AlEE A FHeA gy

2. A&7 dexamethasone? %o

(1) d@tel viF

AWt o2 Edwardsiella tardas AH&3%00], w5 & digt FA4=
St offoiet dHLANN FPol=Re ¥ - REH E tarda FSW 910410
#FE AU FSRREC80T)H Ad o] WS TSBul o] 28T A
A (preculture) et B AT Thg ThAl 22 2EAA] 24A2F 29 g3

o,

(2) A Y
Ao Fer 15x10° CFUZ o)A 3 FAHE

B tuberculin syringe® Ab&ate] B W A7 £4EA GEER FE



gl B} st

(3) Dexamethasone?] Fof

Dexamethasone o= A7t FAbeE FAlof HASAR oAAF kg 2 Smg 5
52 PBSY A7 ¥ 02md Tug ol &dtd A7 FHsr

7t A7 Aol 50vfelE & URFoE HF PBS FATES 530
v dgels 15vtel2 ik 7 dgols vid dEsEA ofH e Je 2 A
AHEE AR e, A F TAR L] dYole] HrIE st Wy 2%

)

oz #FsAG

3. FAg s gEe] Az
(1) %38t &vld #2 A%

a3k o] A AE #F 2 2d AFE A8 FA F 1A R Y
A dAE Aot =g ¥ Diff-Quik FA7 PAS 942 HAEe] whgo
A T dzael i 77 237 4 de] AE J2d g 2d A

+8 2AsT,

2) A4 AR g2 Az}

05mee] 3 s (Johansson, 1995)& zf2 Ho FAIAE AlE3o v Aw
M AEsd 4CeA WA F(G00xg, 107) T F 4TeAM  25%
glutaraldehyde®l 3A17F A A% vt & 1% Agarg H7istd 23 & AAsG

t}.  0.IM phosphatic buffer solution (pH 7.0-7.4)9 Azt 2084 5418t 4



TollA 1% Osmium tetroxideil g <ol 1A7F Fa4% & 0.1M phosphatic
buffer solution (pH 7.0-7.4) < Alxa 20848 M3t 50%AA 100%74A] &
b wx dlggZolM @434tk propylene oxide® #4389 Eponi 34 7)
¥ EponE@EdM Tuoj & AFF holderd] Ho] AZX7| ol AEFA AT}

Z4t 4HE 1% toulidine bluef ol thd B3l =of W AE d3tgy =

M

n Al BHA 3 F Uranyl acetate & lead citrate 2@ M-E A 23l FAz1dn|

% (JEM 2010, JEOL LTD.) o= #@sdc)

4 ZABA HA

() =284 22 42

D ek =A%y g8 Az

E tarda BE FALO) s FAE 7494 7 % 3vbe]y FEHE A
Wt ¥H3tAth Ethyl aminobenzoate 100ppme.& vl3 3 F nl3 2 &
dAEte] zF AARRE 2 6 S dAST H & EEY ZEALS 9
a7+ Fr12le] AR Z 5SmmolWe] FAlZ Zet Bouin's solutionol A 3o
24M 3 Foll tA] F AR 23 AL vk 2a el gaY F £
A 70% M 100%71A] £aF e dREo P3tdt Xyleneo 23 F4
3}, et 23 2 ¥o) F Rotaryd microtome (Reichert-Jung 820, Leica)
o2 ¢ oumTAL 9HE Ho] Harris's hematoxylin-eosin 94 EE-S A3}

{31A

o

& dndez 438U

ol



2) B ;gq zzlg’};q TH x-]]Z]-

oEL

Uil sRAe] ZhAel A H gt 2 2 4 AXE B5AHEY] Y3}
o Behd dH S A28l PAS, Modified Heidenhain's azan @ Sudan black

B A8 d8sian. 4 dde] =4 dev 2,

a. PAS(Periodic acid schiff} 9

goebdl, §5 2 5 o]F 1% periodic acid® 1083 A @33, schiff’'s
reagent Sl Al vt =E w7z A 2)sg vl NaHSO; &40 287 33 A3
3 =] £A ¥ harris's hematoxylin® 2 103 2+ 2 @48 A3 3 =4,

B, F98 9 29HAe AH wEsiar

b. Modified Heidenhain's azan 9

gaetd, 34 2 FA o] F azocarmine R B O Z 50TAAM 1A7F whE F
0.1% aniline alcohol® 10#%t M3t 1% acetic acid alcohol® 1837 2
A FA 351 5% phosphothungstic acid €822 1587 Aa 8 H aniline
blue-orange G T80 7 1683 dx A8t F4, 25, £33 92 59

AF e AX BAEA.

¢. Sudan Black B €4

Hgol FAA} F4 dH =AHG AFste 2-6TC glutaraldehyde solution®l]

187 1A% F F7F4+2 =431 Sudan black B staining reagent (Sigma

o~

kit 380-B) 5% whEAAG ®EE £ 70% dAleEE A W ol A



Gill's hematoxylin®. & tjZ9 A&t 444 B2 EAE fAasqgo

(2) 3axA85A 22 A%

gtebd 2A R & AE T4 A WA AAE 7k HF F el ¥
A 23S o2 cryostat microtomed AMEE 6-8ume] FAZ FAAEH
= Agste] 34 =AY dAstUTh vuA FF57 2 FEAAEY
Tl &ol3 MO a-naphthyl acetate esterased HEHI}HL I FA
are Rl £ R4t 8

A7 BHEEAHE A0 E citrate-acetone-formaldehvde solutionof] 4 -2 o
A 30 AR T ZFH5E FAEUY M F a-naphthyl  acetate

esterase solution (Sigma kit 91-A) i 37CAA 302 v & FHFE F

¥ 784 dAE ¥

p

o

Astget FED Mo Z hematoxylin® & 25 7F & A3

okl w st

(3) Az @nAH wE Az

B3t @AmAgetell A 2 wbgol @A A T W A disA AAE
ndA AHAE AAEEY A7E 2HEAY 1wz M E3 25%
glutaraldehyde solutionel 4T, over night @ TA3}o], 0.1M phosphatic buffer
solutiontpH 7.0-7.4)° 1024 A 28 S48k 4ColA 1% Osmium
tetroxide solution®] 2A17F § 14 &F31 0.1M phosphatic buffer solution (pH
7.0-74) o A 2 108 FAste] 50%elA 100%71A] £ = olddFel

A el o}, propylene oxide(POYol A %8 F PO : EponZEstEoiA Fojsdt



o] Epon &¢E3 &4 EFE holderdl ¥l ovendlolA €55 A 1

|

lo

Z¥F AHE 1% toluidine blue W@ Mato] Qg HAYE ¥ - 2143}

i

ar

[}

B

wdslel AL HALE yranyl-acetate?} lead citrate ©o]F 94X £ £

A= #elAd (JEM 1200, JEOL LTD., Japan) 2.8 #2e9dc),



1. £ tarda BT+ A3

Y7 FAF AEAel AA WA 2 AN debkon of )kt ¥4

AAHEE oF 5020 o2 S so) 2 WA B YoM Are Po
24 B gdel o Az AgE Atk MAHe Adols AY F3), By
B 9 wF 27 rden Ygel wIstArhFg V. ¥4 A, 27 o)

5P ascitic fluid)E& 93t 257 2%en FHde M = £ #
BAl Eze] A Agltt T w2 Fdixe] ¢y, 7 Bwe F &Y 4

e B hAS #EF A Fig 2).

2. BoAs 27

(0 248 A 34 47

)

79 A WA A 2 RIS dieR EF ZES AR 3FF ¥
el B A5 AAsFekFig. 2). 9lAF Ao " F R o3k BE g
nAH @& A¥ o F7HF (monocytosis) R EF T F7HE (neutrophilia)

24

o

vt e (Fig. 4), &7 AXz o= chre Aol #Ha = ckFig

Sk

_10_



25 4

20

Monocytes per 5,000 RBC
Neutrophils per 5,000 RBC

Diseased Non-diseased Non-dissased

Fig. 1. Number of diseased monocytes and neutrophils which were compared

to non-diseased olive flounder.

(2) A= "dAnigdy 27

Ads AR g AMEY AHE EarAd BRYoR o HHFLE g
8.0x9.7im ol #L HAE o] UMed H RS uet A ojd 42
o] H¥& 1 A (neucleoplasm) < A "LE7l vt AEZd o=
mitochondria, Golgi apparatus, rough endoplsmic reticulum (rER), lysosome
2 ETAE g FEIF A glen XA FiA s B Adol

FAeo] YU H(Fig. 6, 7).

e
rE
e
3
N
o
)
ul
1=
B
e
1o
o
L
o)
)
_E(:
it
b
)

AT FAE F 7IA AL ARL] oA dd 49 S FHeE 9 ¥

o

7b B EFACHFig 8). 3948 Wiy AAkE MR 34k =4 g ¥

-11 -



3ty ZxANEE AR AU HFg. 9).

7+

o

pol wpd MaolAel 74 AX $HL A8 WY 55

&

& AN
A3 PAS @MAGE SRl R AR 4 4 HEE vEble
w(Fig. 17), Modified Heidenhain's azan 9% Z3 5%a T3l A4 7971
Hagol oy Wee RYtHFig. 16). ¥4 248 F v A4 =24 &
o) tl% Sudan black B 94 A7 g2 Jo d% d& 4oz YAHE Ko

= X #EHRAY R AXE 4 82 YA (Fig. 18).

2) Aol MY 2R 27

WAL QAo A e W, AGAE, SENHMT Fog o Fojx ddy

i

Zaoz wo] AAFATHFIg. 10). F4AA B Fxo wdo} HsA

Aeglon, 28 AX Fo AF A e A duz FEHAE 3

oﬂI

dEe AEde 4% X4 JehlckFig. 1.

3) Mo el =AEA Ad

zze vAdME 25HEFEES HAE (red pulp) 2 W5 (white
pulp) o REBF ol 91X FAAW YWTE GHH A 5sh WArR o
AAE 9= 7 ¥ AL 2 AT AL TAHHE B WG Awez #
FHch W5 E AP FES @3 HEF2E o]FF F2H (ellipsoid)
o7 Ay wake wet B3 ez vebgA g vy 23 dAd EnF
Rysa e A44 Az on 24 e FeE JdAHA.

WA AAE gxAe] ddd BT and @ g2 L e 2EAA



Mo 2 Axde] #¥sh Wiel vedui(Fig. 12), Mg 2 g 2

EAgze] AEA Yoz #A3 TdAY EAol ZF AU Fig. 13).

(2) &4 24 883 27
w7 AW F ate] Hof WAzt AA 23 EE ¥ zizF 554
AAE ANt 2G4 e R e A EE a-naphthyl acetate esterase

A WS vehhden 44 Ay JEER Fgd ARNTHFig 19).

(3 Az @44 +~4

Semithin 2 F zt¢] FF Wizt dAF 24 F2(Fig. 2009 sl 5%
HadAn Aoy s Ay Fkrol AAZe phagosomedld) thae E
tarda’t AE 2 FH8T YE Ao AUHJAG(Fig. 21). HHE & H

glog JY44L AUt AAFEe] AEFD ol ohFe] % 2 W

o,
ox

Ho] gl g o (Fig. 22), AH& AASA Wk FH2A7 427 3

%A H(Fig. 23).

4. Dexamethasone ¥ 23}

Dexamethasone 2 f-3o] weh ¢ AT 43 2 27 &7 &
golstvta 2ol 2 el thtable 1). Dexamethasone 5 Tol A= AF gk
w4 WALgo] 5000 BRou BE @ wae] 27o] WX pad W,
dexamethasone Bl5olg-¢] 4% dAres dn B3 H9 4 B9 A7, @

4 k28 Sl U, grae] FlatA aEE A

_13_



dgede]  wd WA RFEE de =A%

4

or  ##HF A
dexamethasone B]¥ojoll Al AL £ 794 50vbe] o) AAAA FolA 28uvte]
ol A by} Ao FxgE AME Bg R AFAJA ¥ ML #YE F
919l o, dexamethasone 5o FolXE 22 dadede wd d4L #F

& 4 glalth

Table 1. Comparison of clinical parameters between artificially infected

flounder treated with and without oral dexamethasone {7 days after

infection).

. With Dexa. Without Dexa. Control
Clinical Parameters

(n=50) (n=0H0) {n=15)

Mortality 25 (50%) 0 (0%) 0 (0%)
Abdominal distension 4 (8%) 30 (60%) 0 (0%)
Ascites 4 (8%) 27 (54%) 0 (0%)
Hernia 1 (2%) 17 (34%) 0 (0%)
Abscess 0 (0%) 28 (56%) 0 (0%)

Dexa: dexamethasone.

- 14 -



Edwardsiella tarda 9ol 23 sl=goe) W) 2483 2738 33 4
Fol 73 949g FAez F Ui Fga FYE SYHe= du vk
Darwish et al. (20000 & 438 79 A7) channel catfish (Uctalurus punctatus)
ol 7, A D wFe] da FAMEE B @ulEA FHE VR 22
AqEel Aoz wuadr. WA dEg JdF#AEL Japanese flounder
{Paralichthys olivaceus) @ Japanese eel (Anguilla japonica) °i* 23} 41739
wop A A AES 3FFER HMdy v (Rashid et al, 1997, Miyazaki
and Kaige 1985 Gutierrez and Miyazaki, 1994). o]} o] Fd& 4 A9
250 U Burt A& gu U Az ol wivh B3 Ar|FEH B
g Mg Y ABAFAN EFTY FTEAAEL Aolrt Y =¥ BE
AM £z} Fe) folalx] g ¥ ool 27 ZEAANME B EEHEHTH
ol LEHFETEI 2L HE Aol dF e ABolwe e TAAME
¢l7) WEolth Aust dutdow yYde noEEA st ikl & FHEZ
sZte pAmEcn 84 2t} (Cotran et al, 1999; Tomason, 1978).

g 7ol 5177 A E tarda® FA] Q9% 29e KEW A F

AR B Hut B4 9 @48 5407 sy ¥4 A=y 2Ue
wolt= Azt 7 ERAAG. olF AME RAEF A 7h WP, wE 2

i)
gzAdAE §o 2 B8 duAFPesr FdA FAL A £ UAATh
Kaige et al. (1980) = F. tarda® A9 #FAA ol¢h fAre whg3 B3

o onael faAn Agel zEzAdat tiel ausa AMEs 32y

- 15 -



of Qe AEd Brmsh ALA velt HYMs Bl Fusl Ak
3% @

_Iq‘

WAdoz ofF MEZ 5FFAA BEAAEAA Ao A
webd B AFME $4 55 @4, Az 23 e uy ¥ A% A

442 BUE A3 A=A FY

ok

Ao 94 AEZ TFFAA 2
ETANEJAE FHFA Sk

Qutzloz et Hu|AE zax HHE o AAEE ¥4 84 # 0% &
q Zo s1Qste] thekd FepNsts dodl7] e AR EEe IH 7
B 2% Axotel o] 42 vk JAEE TEANESYG TFTE FEE
Byprh dow axAq¥dde gy g, AW §F B 2 224
ME7L Ak o) AAETS B $487) 9% Wz £7 g4 Wy,
Fasts Wy wEe AR @vAAA HIol &3 AHREHI AT (Hébert et
al., 2002; Bodammer and Robohm, 1996).

B3 @uAsto A AZolHe] HJAER Fa% TEANESG ZFTTE ¥
wA3l7] )5 o2 a-npaphthyl acetate esterase®t Sudan black B €3
o] arelA <QIrth(Hébert et al, 2002). &, LXA A ¥ a-naphthyl acetate

esterased] %A, £F T Sudan black Bl $Awg vebdcth E£§, PAS &

Mo A SEAMEE I P4, TFFE T I el AFHTH, =2
EEoA vl S B8 FEdnh

WA #HulA Ao w AFolFe FTEXAMEYG TF T 5PHY AoEL
Zel wleh 2xAAEsE dd g AR A4 2wst vn A¥xd el
WO yacuwoled} ¥k #AE ME Av|gow FAEY @& lysosome like

body & ®&hss ok ®g Alxgre] ¢i & pseudopodial extensionsd ¥4

_16_



& 7) %= stt}(Bodammer and Robohm, 1996; Meseguer et al,, 1994).

Aoz Fud dEAmdA Gl 5% W2F BAS AW A

ok

29 7b4Abel= Modified Heidenhain's azan g3 Z2& 34 ¢&& Yehd
= Agrzoz Bdd AADL FFsW diFEe AEE a-naphthyl

=l

R

Hel

i

L=)

acetate esterase %A1, PASe] ¢Fst AL vehel iR E ZELAAH

& wel 537

oo

2 A2 E A} Sudan black Bole Fh49 AX7 44 W

B oar gsel Qe Aoz 4Rt €9 FFLE R A @vlHe

]

2 Bas A Az 8 Addgoeln QAL FAFAT HAXY HXE
Aol chare] FE P WA AFol AdHAdon, FHL ABHA GU%
8t o mitochondria, Golgi complex, TER % &4 7t st o) Al
Lo Z7leh AE A7lel T4, o Fel R N SHeE R TX
AMEQ HRoT TRHAY. oldd ME¥e AEA Wd E  tarda?t
phagosome Woll A &ej#] &4 glo] &

woka HA o HuE Be w2 34 A4 disty A et
AFH o 2E F gk ojFe] ZXAMTE M2 §3se Jde FAs
= Exjo] glgol oA Adrt (Herraez and Zapata, 1986; Lee et al, 1995
Han et al, 1995). 29 melano-macrophage center £ MMCet £ AL
= ols} & HAo wE Aotk B E tardat AAFEulelAe] AT &
et FAst 7HseH ol 7 ¥ &9 rond {5 F Ue TH, F
siderophorem} 5ol 2l &t (Janda et al, 1991b). ®% otz E. tarda®l
cell-associated hemolysins(CAH) A4 siderophores®] 4432 ot A A

Ao WE W ZAL et 3 4 et} (Kokubo et al, 1990; Janda et al.,

- 17 -



1991a, b).

weld dzdEde A ZEAALE Yo olFA Hi EHE o
o) ¥z & @ik (Janda et al, 1991b) SEAALE 25 AAHA
T % T A4 st TAsE B2E ol ol fojPo e Y4 Hue
Z olojA A He AR FAd,

ool ARE v o] YAt TEAAXIIA Aoz ARHUT ol

5F Waol fobEA AwolAsk Zo] FAA] HTol oHL BHAE TEA

i

i gl thiHeo and Kim, 1996; Kim and Heo, 2001). 2HeF %4 &
Ag gAE 4 dutd FAAY Ao g FTel folate Ag FHe A

S g & de Aol

el 1 7bEA S A A% gl d¥eE FATARA &9 B
moolUg AMESY 52 AdAZs Roz ¢# WU (Poon, 2001; Walsh, 2002)
dexamethasones A|l#3 A HE&gozMd I Foo 2@ HEE ARSI
24 ek e,

Dexamethasone# & ¥4 918 $ 2 &3l glucorticosteroid® 153 F5F
ofA MAA AEel BYAN FIF FL&£E detdv EHA 3itH(Poon,
2001; Walsh, 2002). Z 2] Foldx o2t {FAHE W&ol velvpedH, @32 W
3 g oimpel 47t Aad Buk opyel, ddA TIHe Y FE FaA
719 (Anderson et al, 1982), W Eo]4 Wutgl HAX 7iso: FF2 vl
A n 2ustd vt (Stave and Roberson, 1985). Park and Huh (1994)= ?
9j4el  Jugs AAZFoNAe  dexamethasone o  HA &7}

MMC(melano-macrophage center)®] Z@#¥MEL 27 8%S A3 "ojxwd

- 18 -



v skt
B Ao dexamethasoneS AT 7 FoF Foldq HAs AR o
ojaF e w dugure Ay FAQ ER gy 4 9 @Y Fo &Y

& vehulA] gkske W oobyel 2bat 28 M FE S B2 9

v

Atk ol9h T AL B WMol NF E: AT H2d JFE Aot

ZobE glont BE @w Bi W wgel YN YA wdd wI:

o] o] BB Yt Aew ARHUG

olibe] el Ag £ Aeure] FUALE E tarda® EHT A
AV EE AR Fo 2XAMAE Ydow FAEHM, o FELE E AW WY
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Fig. 2. External findings of infected olive flounder. Note abdominal

swelling and rectal hernia.

Fig. 3. Internal findings of infected olive flounder. Note ascite and

nodular congestive liver.
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Fig. 4. Smeared blood. 7 days
after E  tarda
number of weak PAS-positive

cells (arrow heads) are found.
PAS & Giemsa, »x400.

injection. A

Fig_. 6. Electron micrograph of
tarda  cells
(arrows) within a phagocyte in
=6,000.

multiplving  E.

the peripheral blood.

Fig. 5. Smeared blood. 7 days
after E. tarda injection. Note the
within phagocyte
(circle) Diff-Quik, =1,000.

bacteria

Fig. 7. Electron micrograph of
multiplying E. tarda cells within
a phagocyte in the peripheral
blood. =6,000. B, Bacteria; RER;
Rough endoplasmic reticulum; N,
Nucleus; V, Vacuole
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Fig. 8. Liver. 7 days after
injection of live E. tarda. Note
abscess (circle). HE, =400,

Fig. 10. Body kidney. Note the
vacuolated in the
hemopoietic tissue (circle). HE,
x400.

phagocytes

Fig. 9. Magnification of circle
on Fig. 8 Vacuolated
phagocytes and cellular debris

within abscess. HE, x1,000.

Fig. 11. Magnification of circle
part in Fig. 10, HE, x1,000.
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Fig. 12. Spleen. Ellipsoidai walls Fig. 13. Magnification of circle
(circle) are composed of a part in Fig. 12. HE, x1,000.
number of vacuoclated

macrophages. HE, =x400.

Fig. 14. Head kidney. A Fig. 15. Magnification of circle
vacuolated macrophage aggregate part in Fig. 14 HE, =x400.
(circle). HE, x2(X.
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Fig. 16. Liver. Periphery of
abscess are  positive  with
Modified  Heidenhain's  azan.
x400.

Fig. 18. Sudan black
B-negative abscess of liver.
x1,000.

Fig. 17. Liver.
week PAS-positive cells within
abscess. PAS, x1,000.

A number of

Fig. 19. A number of positive
cells and debris with a-naphthyl
acetate esterase in abscess of
liver. x1,000.
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Fig. 20. Liver. Many bacterial
cells are phagocytosed by
phagocytes in abscess. Toluidine

hlue, x1,000. N, Normal area.

Fig. 22. A

aggregation in

number of
macrophage
abscess of liver. x4,000

Fig. 21. Electron micrograph of
Fig. 20. A macrophage engulfing
several bacteria (arrow) and this
cell has a number of vacuole
x5,000. V,

within  cytoplasm.

vacuole

Fig. 23. A macrophage within

abscess of liver. B, bacteria; N,
nucleus; SE, secondary
lysosomes.
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