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Aol Fe A Yo atg YAZER AN hAM RS F2HN BYE WX Edwardsiella
tarda@®? 1 BH1E49Q Extracellular products(ECP)E Zz} A Foifel %9l daluols] BT}
FAG F, ANF4E A g2 RAel uiste w2 F4ale] Wz ey WHetE FAHoR
ZALEAT E. tarda 3§ FAF 19F, HFME FR FRFEE FHLE, FldAMe =¥
ZA Ak A dAHE Jdo] FHAL EF o] ABES Aol B wet MMCS fAHE
YYPTZE o] AL, 1FAE olE SHA7 v ALHABEA FHY HELE A= A= HBFYE
Bk dAME YD 2747 SEA oifE AlebEan, Ad 34 zAddE R ECP
Falol o3 v FAel BAH z22EH Halke QdFAe Ao i FAS o AFEFALY
Aol W3 dAHEY 3ol ¢ mEA doitg ¥ ofdel, FAL F 1AM ®Y 2 F
AZHAMNE F2FHe FANEMA) T tHE Jde FHE(FNOl ARHAL matA
E. tarda A7 £E 11 ECPE Yalulolo] FAMIE 44, S44d ol vd ¥ TN 4y 2]
Exdei7t #4438 dslsheie gasgon, dazdazue] oist Fe dAME HFELL
ol = 9] = Z(Edwardsiellosis) £t 7|E} Z4F9| Z713dE Y8 Fad dHelx3UH YLe o€
T Y& A2 Alu=Ath
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FIASET, AEAE, dYAX oz olRoR
HAYAH ol Alolo] @A Fue] 7AYo
TE3A wdse] slen, Exd YuAse UF
8] A4o] MMCE ¥4 Qlrh

Ty Aoz T2 4F Aol A
A3t HEE ZS$E AR B+ Ak o9 g2
ZAETERY Hsle F2 ZEAE 2 g4
X9 EESA Wl 7iQ3l= Aoy QAW
ol tig AL A7 A gle AFolh

53] tHHEs olfe WA A o¢
8% HMELECR IRFY A9 o) ZE 3
ol WE fuwiuedA e gise e
Ao guiA dn T AdAM KolE:Adwy
(Granulomatous lesion) & #=8H oA ¥(Giant
celD Yt A4l Z(Epitheloid cel) 9 Ze HEZ
HelWstE Yo7z ok FUhdd EEde
MMC #E4Y 4o #FE AFE AYstae
AAZEA7IHAAN A Ee REEA #slo
A48 71gEo Je A9e 9 B3I Ay
YA o] dAFole A gich

Z4EAY F olFY A=Y =F(Edwardsiellosis)
& &3] Hite dddoln HElzzgyomy
H2A Z dFHo Uy AWFY suelnh 1
WA 4L T2 sYAEEE dF2 ¢ 43
o]l ftsln 53] ujMxe 2 9 1
gy 43} KobFA W (Granulomatous inflamma-
tion)¢] &Ho] ¢ EAFHolzt & 5+ Urk(Kaige
et al. , 1986; Miyasaki and Kaige, 1985; Gutierrez
and Miasaki, 1994). i A X vl R Al A
2% 2719 Yoz FEFHAA Hdam,
MMCs} frALE Hefg JebAcH(Ellis ef al, 1976;
Ferguson, 1976b; Secombes and Manning, 1980).
dEg=Fed #F HzN%y ATE v
o2yt YZEA7IW WM XY RIEN @
3] pARFHoZ 7]&E BildE &y ofziew,
AYAG A o] g B4 7P dTox
itk WA B A7 ZdFoiFe AMAl o

HAEE ¥]BolH HojAg YdgosM I F8
g AHEte A AYEo) o Yz gz Ay
A Ee] PEEHE FHE7) st BN
Aol § o2 o=Y=Fg Mesigon A
tt(Edwardsiella. tarda) ¥} 71 9% % (Extracellular
product)& Hetdol Bulel FAMg 1 w)F
W OFARIAN M ¥ AHAHe R¥PYL
ZAVE )

Ae RO

1. ¥

vl " et oW Oreochromis niloticus) & $-24444
thEkal §-&fol o 2 RE] BYitel(MF 50~60g,
A7 13~15cm) ATFAA k8- AAF F, &
22~25C9] @B FxoA 257 &35l
ddelE 100080 XA Reexd] £8332 air
pump® A& MiFFE W T AlRE
A7V e FFEHoY 4¥ 7T e 38
A @kt

2. el zA 3 4

AT 2 YaEER Fy

Edwardsiella tarda H—4 A3 2 1993 E3i¢t
Folgol M == AP YAZRE BEeg
gt Fibpatoietn ojyetnt e APl
HEFo AL g Eapito} A1galych

Deep freezer Holl —80CE TAXRZEE o] ¢dl
a8 2% 28ColA TSB(Tryptic Soy Broth, Di-
fco) wRR]el 18A1ZF Hul sl A7 F o)A
2 2xolA 2447 Aujdsio) wigele @
HEelE F8te JA} ¥ 9F PBS(Phosphate
Buffered Solution) 2 #=, @343t HuA
TAAL, F& FHL FAR oz Yl

A F2}
499 FYAY =E HEAR Ae AAE
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4 F USE VY3 duiydde F8 274U
FAE Fde FEE oA 50X 10°cellz F3}
Aok RS 0.1mlel] o} B9 Folo| FA
HEE3ta] FF Tuberculin syringe® A}g3ho
B2 £454] 45 g 25§ 398 72
olfA F 30utely Filsigch $H glzFele
H7t PBSE FAbsdch

3. Extracellular product(ECP)®] #Az 2 i}

ECPe] Az}

THREEZS Etards H4 TF8 &% 28C9
TSB iAo A 18A13HE¢r A g ¥ oty
TSB wiAle] HEdS Ze LxolM 244715
e stdch. o widde 10,000go] 3083 9
HEes A A(Supernatant) S Millipore filter
(045um)oll FHAA T35t & PEG(Polyethylene
glycol) #200002 Al&3sld 4Tl FHA)
Aok o] FFAY @A Wetlaufer(1962) ol
¢ Wyos FHFT 280nm=3514E 1mg/méE
dtaen, 243t FHdel2 R@3UTit =41
Aol 34l AMEFTL

ECPo] FAhuby

Aujd Yol A oHF 0uge] @ AEx e ECP
FARE F #Fste 5718 J4EF4S YA
WO AFFALL FAMGE vk Eelaly
2 HYoME 47le) wio g Mzty 5 ECPE
FAE Hell A PBSE #43dlo olxY 30ugol
EO7IEE & 40vielol BAFAbEQch ozl
3l dd PBS TS FAl &kych

4. BYZATH HAa}

RIAL g HAtde FA] Bdsgn AEFaty
e FAFF FAF1,3,5 7,10 B 1497 o,
ECPFAY] 79w FAF F 1, 3, 6 E 124279}
L 3 5 % 7TdAANYETRZ o] X th2F 9| A ol
thated 242} solbe]y Rt BHe 7k AAE

FFHolA 543 (Spinal severing) # ¥ 7HE
o HelR 4£AL BEVES F A AUE B
¢4 (Bouin's soluion) ol AAnAY3Ych 1R 24
~48 At & olA e HlY 2 FAe dxtmAYn
Fe mgele] AunAF F dde AL AR
A8 & Melsl9al, Rotary® Microtome & AHE-3hed
4~5ume| 4H & Aol Herris' Hematoxylin-Eosin
(H-E) d4ste} FdulFeoz #HE s
gool uet sigzy ARz wHslE #F
&7 98 Azan(Heidenhain's Azan) 22 A3t
At

2

L E tarda H-4 478 3] me Welzzer

24

HAtde] digide 2HRPE YAEReY B
d7dBlE Z RANEAA 5780 Y4F
A& BEEA e AERA ] ¥ Hel x|ty
2ATE AABIYTE £§, HH Ao ol & 7+ A e
72 HE E tarda H4 79 AEHE A%3}
Revt de=A Fsicl

e Welzaety 47

WS FAb 1Qnlo] 2 RESAYS T4
e Aol mE WAME/ BELAe B
ulge) AMES) HEYL FP4 AdoE B
HATL o & Uxel gaAEE WALAL BY
on Hulayds a1 HEH we AT}
Zrlsld BANOE ¥ B 1gn §2E
Wy gAMEe] HEAE BHgsh £AL Hol:
5 okgtel WAAAE Mol 3 9o AFuje]
Al d Aol BAba e PSR dskok(Fig, 1—
1. 34} 385 9] vl Ale U thA 4 E Yol
#sgon ANMoE AY TES A7de M
AL g7lolE WA HYT} YEEAAL Holx
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AR EAST UAAS. E=Y o] diHHXE
el F4ede 170 WA 2709 HE7H & A9
HEag 748 gaddel #F JdF=EReH
olEL F2 HEHH FRFN Ul I
Ago|t}. o]t & tAME FAdAte] £ o]ET
THY Aol viaH AT HAAEE A &
2Fdgo] tf FASHANFig 1-2). F4 F
1 FdAlEe 13 F2Ede £3 F7te 84,
HEsE 43 YHAME Fdo| BIFHULH,
FA} 3d A gl TES} AL AHA] %kE
B op]al I AYTERE H& XWdtd MMCst
ARG F2E e o AdE T
Y¥o hAMAEE A7 Bt 4 Y
ANEF FEE 2 AN Ao giMe W
Roll MlZzol=Fe] MABHE BH3ta UMUK Fig.
1-3). FA} 257 2] v Fof M e o] M} 2L Y
WAME Fehe o ol FHAEHA Y3 o)
g4 WA 49 dTdg FHE vy Ly
MMCEol #&=Ner MMC 2 #2F9 4
ot @AY Yoo LWL E F UM (Fig.
1-4).

FAlo HelzAed £

FAe vlagel ALe miAziNz FAL F 1
Arel ZApbgol JAHIYT PP FHo=
FAAGe] AA WA au o AU
Axgdde o A7 BEREIFHUL Aoz
28 daHE Aoz HAHUL FAA of
AAET S ALY FELS Fe z9H 3 2¥EA
AEEZ FAE UAReH, 1Ay e &Y
A E] HEHo] APF 47AE HolA Pt
(Fig. 2—1). FAF ¥ 3dAY] FAldMe olF
WAME Aol Z4F 279 FE} LAUE B
F AU & A7) B ZH} Zo] YA AT
AYFES} Zol A7t FEHAG EF 419
AZAY FEE HEE FRIAL ANLH FF
g 7HA A ES EAE YAHFig 2-2).
FALF 13YA T2 B, 3UAS 2 A

AAE MMCe #4118 #ulE Jepdeon o
a7z @ Fd doideE FaHEE 2ok A
A EHere) oA 2718 U o 34 A9 P9
uj3) Aol Mol oS WAL AT Y
FELUE B ol uAMEIY FAE ¢
m7el Ago] YAL o] HAEE HMAF TG
Aol 2EAEE FAHE ZTFAIH]l A9
FEE A @ty e FFRALAR W8 K
AtEtq ok (Fig. 2—3). ¥ 2574A9 FAxFL2
Ao gzFARH FA g Jehlid e
ERo off] dahd ¥ HBolng FHI 2%
MMC7} #15AcHFig. 2—4).

2. Etarda H-4 ECP FAbol @& HZHRH

¥}

ECP F4F ¥ AMAZ3s 2 7HE &3E
Bolg o 7HE e, BV U s
A AYoiolA BAHA Wty F7e FH &
tadyorxs A HFoh} g Fud
¥ =g YEhAUT

ulAe] ez 4A

ECP FAF %9 ujFolMe AdFALS 399
A ARl z2FeA eyl opr|Ech
ECP FALE 1A vy e f2F9 o] njF Y
FXg 24 2Yon {FxFHS AAF Hy|
FIHNME dAEFY F7HE £ F AU
ay AEFAY Fedes "] fERFHY o
AMEes AEAe #§st 47 AAHHA sk
HFig. 3— 1. AdFAL ¥ 2d3e gyAE 3
@ fx5uvte] @AV BEEEHE v, ECP
FAL F o194 giEe didHE Jee #2
g Moz 3o HyNE AevF B ot
A7lel dl3] 1 gAE HEsiAch dAAEI
ol FXAHL 4] JAAHRoY AAHFAL 3
UYsjel vgn gol 1 £t BA gUth (Fig 3—
2). FAF & 3 E FARE Wbyl A&HAD
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FA5Y Fo HIARENE YA EHAGS Ao
BAHA G KFEZFANE 2o FAR &
A& YELHAHFig. 3—3). 8 41 10949
HAACNE 2T fARE 2A47E Hgow
BIEFALS 9ok o] A¥e] MMCHlol 4%
AR Fig. 3-4).

FAle HelzAey £

Fae vAR op@RE FAL F 1A RE
2] T2 tAAxe WE} AYHYD,
a AAF Fole HFEFA Y A9 FAEA
EF FAMGe F2 gAER Y we
Fgol vebgout AFTAIAIY " HE8$ ¢
o] g 7t ATRE FAEA WU (Fig 4—D.
FA 19%9] FAAME F4 FAGETS FA
vlmE By i @i §2 diAHE el
Aol AU ol Aloldle e P49 A
EE(ZEAE 9 Aol ADE olFUoH,
Hge] 399 ol @AV HES QAT JBg
YAt YUK Fig. 4—2). FAF 59F9] FAlo|A
HAME JdEL F#AHALLE 2¥n 21 FFT
27} gt FHzARe HAV HEsgon
48 MMC 729 #ARHEtE Wi e
FELZol AHHAT 1 Hele FA} 15UA 9
Hgol} 3UAe] FAW diAAME FHde Rz
FARle F21 $AI7E BEEglon oW FE
Hele 448 ##431 de 497 AV Fig
4—3). FAF & 157U Ag FAgNe d2F9
235 AL Aol Mag $48 A¥9
MMC7} &4 SBEHAL FH0 dapre] F&4ol
FeaMcHFig 4—-4).

i &

dHzPR7Ie oA A Ee HHy 2
Aol wet e 7P 4A BE F Ae A7F5
shiz, A AU ZgFrMs 2ol Wwe
Yoz HAAMARE v opet APy AATE

7HA #3347t dojd £ 1o} AW Axe|
A sl 2EAEY FAol MRS
XS OH ni{AYTR JojMe & ¥
3E 254 ¥v F9E AL F Utk

Sl atel ol gk ¥ 2] @ B9}
Hefol @M= MMCol £ 2 848 F3ld
oln] & WEEC] ®el Urk HBAYA &
d4 EZol oAz =YHAE 3S, clEL
el fragdolv A ¥R E¥du
A A Ee] o3 ¢4 A5 (Ellis, 1980;
Secombes and Manning, 1980), AlZto] 7z}l
et ¥ AW MMCUHZ ol g3tAY, 7S
melr 2g Fhol MMCE 3 A$cHFerguson,
1976 b; Lamers and Paramentis, 1985; Lamers,
1986).

E tarda ¥7 FABIA HAG oA A4,
g Ao wAdwistAAe] dvrAHoln o
A X Bxiste ARG olo v E.
tarda Bd FARES] AEAA S} ECP FARE BF
QPG Ao wde] Aoy ¥F %
FAo zA¥zte doz¥dAe wAAEs} Bo
F2 doA¥e] el ¥ 1 349 W
AR FARE S FAHE 344 o] il A% Fx3}
£4E¢ 7MY FHzRe] FAAZE HE&H oy
HEFcto] YYD, A ECPY Aol F4}
¥ 1Y =& 24 dojwtrh #HALE F97t oA 9
Hol@AE Hold AWe Az Bud, 9
FAdade] wHol glo] 4EHINE ETEn
g FAZZA deh: £ dYdAe 4
HE ol AHAYoJA oAl HolE FE
EAYE vehlle Jdoa & 5 itk

URIH O Z Etarda®l WL AFHEL He
& EoMe Hdo]l T X UE R348 ©
31 F28H 2408 2384 =9 Hemoly-
sin°l\} Dermatoxin %2 9)¥4] &4 (Exotoxin) &
Ao 24 oAUl g HAecka @i AUl
lah and Arai, 1983a, b). ¥ Stanley et al,(1994)
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v Y 7% Edwarddiella ictaluri®l 3%, Al
ol #28 d4Ze vfdo] §¥Y T dF
£-3]4d(Chondrolysis) & 7}x1 glo] o1Eo] %3
Z3o)| 28-S ¥y Husgch B A7
dMe AFEFAL F IANTA 2420 L BEsA
Bl o] LA W AYAZIE AME
H @37l SEstAYE AdFAbel Aol Hid
HEF diHAZHGY FAHAZA Qo] EFE
ZolE BT ATFFAY BEv AldmL7 9
&g F7) fsAe FA7E d_2 s, ECP
FAL Afole o] Al7I7} AgE Aol 7
A7y = gk Ast 2HE Mde ECPel tid
Z A3 ghgo] YFFAMIRG WA Yeldthe
Bie @o] o]FojA 9tk (Fouz et al, 1995;
Lamas et al, 1994; Stanley ef al, 1994). 28}
AFFAREe AE, FAF 19He] 28k W}
HAYH oz nFof, ECP FAM] B} mlax
riets, HAF o] Mol H4 o] Hol| w4 ¥
e 2xEzvl AUFE J4E + Uk
Az Ex Ao uigAd YA4EA e HAy
(Lamers and Parmentier, 1985; Ellis e/ al, 1976)
o] HWolgelel GAxME e wan JE
39 ch(Park and Huh, 1995). Z2eiu, ¥ <d+4
Fol| A MR EEYFEL FAMFE 1AZHECP
BoP) Fe 19HMAT AR BEEA @
g4 Uk o] Adte SolHHAGH Y EHHY
o)l U] olHel o2 Etardadtot 1
g e Hgog ol itz o] YA
W gYde] & HEE oig + o, 53 o
AHERES WEHLe HzAHH SHAN
e oede 2HeE AU oFolAMe
gl AlE XHFel Bl H|Folx vrgAle] o
ol Bold AdAEY t]8 ZxEs|ojol e A
(Carr, 1976; Weir, 1977)28 B3 917] #&e]
oje} #e ulAM¥e FEWsle FE3S] 4"
F ook XHF AF, gAY A JaHe
duoA 27 AAL FAFHFY F2F R 2 279

F7HE BdI ¥ gloy olzle HolH |
HAgte] FEAPE A HEwr AWoRE oF9
Aot HFAHYU vue 233 Aoz Azrdch

ol F AW F4o LHAIHAA il s
R A, &3] Mad AMLE dAFol
HEP A HolME e FEAHeZ Aoty
54 o gA doh Mgl o FEE olFoFHLY
ol3 HF 08 olPHA & G oA HeH
7% 53] oA g4 oo gAY AAL
HAag 11 gAdo] A E40ER] e Aelel ota
B F Aok gerdos qadds: g9 AL,
Fgof Y MEFH JAFE WA AFFes
A &FzH e wWol7lg®Yol o= FE Ha
glob 1 XNRAAE ZIHE £ AT (F, 1993).
B ATAEYY O S39 2L AFe
7 4 2 589 Ho|o wa} wolr|He PE
Mg dan 23IE4 B HE9 AcE &g
o] g EdHol gt :ukgZo) #He-do
(Roitt of al, 1989). wWebs] B A7 E tondy 7ol
og Az Arel zALAM Ve YEIF
alel o3t g Ale] B Frle] 2ALAL v
Ueld £2 ok a2#ez @359 ddoldd 7}
AP EolA FAHAH HIE UFARYF7]NA
lag & qutd Hor AR gy g FFE
F A& ZHolt

ol4e] Aol detHotol et E tarda 7Y
ET I AEL FARA @F9 wdold dAeA
Az 7|l A e] Rz dA3] ¥
e 4 + UMrh oj9 & WHAE Exd
BEH L E tarda AT 27100 9% 393
Helz sy JHer @49 5 g Aoz A
850, 71gl 2% g5l slol YHzPxA 9
2719 EAE Wile dA-tvt AgEojop & A
ot}
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Legends of figures

Figure 1. Histological structure of spleen after live E. tarda injection.

Figure 2.

D

2)

3)

4)

lday after E. tarda injection . Note prominent ellipsoids(e) with enlarged sheathing cells
which have granulated pale cytoplasms. Pale-staining large cells(arows) are also increased
in red pulp, which makes the whole tissue become birght. H—E{X200).

3days after E. tarda injection : Round and markedly vacuolated macrophage aggregations
(arrows) with internally located vessel lumens are observed normally appearing ellipsoids(e)
are also seen between the aggregations. H—E(X200).

lweek after E. tarda injection . Note the round, compact and large macrophage aggregation
with the mild degree of vacuolation(* ). H—E(X200).

2weeks after E. tarda injection . Only small-sized MMCs(arrow) containing pigments(yellw
brown to balck) are seen with lymphocytic infiltration(ly). The cellular compesition in

red pulp appeared to be nearly restored to normal. H—E(X200).

Histological structure of head kidney after live E. tarda injection.

D

2)

3

4

lday after E. tarda injection : Brightly-stained, rounded areas mainly composed of
macrophages(* ) are seen throughout the parenchyma. Also note the deeply basophilic
hemopoietic region(circle). H—E(X200).

3days after E. tarda injection : A markedly enlarged and dense macrophage aggregations( * )
contains rounded cytoplasmic vacules and pyknotic nuclei. Pigemnts are seen within some
of the vacuoles. H-E(X200)

lweek after E. tarda injection . Macrophage aggregations(*) show more rounded outlines
with peripheral lymphocytic infiltation(ly). Note mildly pyknotic macrophages and relatively
large amount of pigments. The parenchymal structures appear to be normal. H—E(X200).
2weeks after E. tarda injection. . Normally appearing parenchymal arrangement with
lymphocytic infiltration. Small-sized MMCs containing melanin pigments(arrow) are scattered
throughout the tissue with lymphocytic sheath(ly). H—E(X200)
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Figure 3. Histological structure of spleen after ECP injection.

Figure 4.

b))

2)

3

4)

lhour after ECP injection . Ellipsoids appears to be active, accomanying mild hypertrophy.
Bright areas in red pulp are also recognized due to the increase in number of macrophages.
H—E(X200).

lday after ECP injection . Ellipsoids(e) are markedly enlarged and some of their walls
are vacuolated(arrow) with the simultaneous increase in number of macrophages in red
pulp. H—E(X200).

Sdays after ECP injection : Ellipsoidal fibrous components{e) are completely restored but
no macrophage aggregations are abserved. Azan(X200).

10days after ECP injection : The overall structure of the spleen are compietely restored
to normal. H-E(X200). Ellipsoid(e)

Histological structure of head kidney after ECP injection.

D

2)

3

lhour. after ECP injection . A number of bright areas are recognized throughout the tissue
but not organized to have any circularly circumscribed patterns. H—E(X200).

1day after ECP injection - Note circumscribed macrophage aggregations ( % ). A large number
of basophilic hemopoietic cells are also seen between the macrophage aggregations(circle).
H—~E(X200).

5days after ECP injection i A relatively small number of vacuolated macrophage

aggregations(*) are observed. Parencyma are nearly restored to normal histological

_ structure. H—E(X200).

4)

lweek after ECP injection . A few number of aggregations containing melanin pigments
are noted(arrow), markedly infiltrated by lymphocytes(ly). H—E(X200).
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Histopathological studies on the macrophage behavior in
lymphomyeloid tissues of tilapia, Oreochromis niloticus

Nam-Sil Lee, Jee-Young Kim, Hyun-Do Jeong, Min-Do Huh

Department of Fish Pathology, College of Fisheries Science, National
Fisheries University of Pusan 608-737, Korea

To elucidate the distributional pattern of macrophages within lymphomyeloid tissues according
to the disease process, tilapias, teleostean fish, were intraperitoneally injected with live Edwardsiella
tarda and its extracellular product(ECP) respectively. And then histopathological examination for
the spleen and head kidney were carried out for the individuals which had not any clinical
signs. In the group injected with live E. tarda, macrophages were appeared in a number of groups
throughout the head kidney and just around ellipsoids of spleen at the first day after the injection.
With time elapsed, groups of macrophages were densely organized into MMC-like structures with
showing some degree of recovery in histological arrangement. At the 2nd week, overall structures
of the lymphomyeloid tissues became normal, accompanying the disappearance of most of macrophage
groups. Also in case of ECP injection, quite similar findings were observed in both organs but
dense aggregation of macrophage groups was more rapidly occurred. Moreover, macrophage
collections and hypertrophied ellipsoids were recognized at lhour after the injection of ECP in
head kidney and spleen, respectively. These results suggested that characteristic behaviors of
macrophages in lymphomyeloid tissues would be used as important morphological criteria for

early diagnosis of edwarsiellosis or possibly of other infectious diseases.

Key Words | Lymphomyeloid tissues, Macrophages, Ellipsoids, Edwarsiellosis, Early diagnosis
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