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A7 7HEA A AFR ¥, oA 7 712 9 DPAYE 2284 2ee)A A7 Fol).
SR AA A zHgE oMM gL B 4 YA, Aeromonas veroniis )
FHGARL oA AL Add M 7Y 9 bl FAs AFTRYAT o M=
FAF 29ANE FRE R o], 2td 22d FAW zAA) AWEgR, 59
Felle A3, A} A 99 ¥l 3 wiAAd zHe] FAAYAE AEL2 S ey,
Wol AR e wet HEAE HRERS v Eg 3F, 23EF, A T ododate) S
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T, Aeromonas veronii= 71EA 2 ¥A AYFE FIEE 39 F39 s wudd.
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UL, Tl HEH FHEA o 7 BaE 0)(17)%}
o] E(18)2] ¥arr} 9l& o))
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vlmste] AR A L3 7t

F(Skin) : Aol H¥= 159 71AUAFA
AA £} 2302 J FEMAAAE 287 3~4
Zo] AEHYAYAEE ¥ E¥el wd Y sy
fEol 7Fex AFA wdE 523 2 3
HFEol ohi AWsHA A e A9z F8
A FEEAL. B9 JARde Ay, B2 ¢
A X HAAe] o e o] 9JckFig 1). Zav,
olol wls] &gt &£Abe) AHEr} Falgh 2pdztede]
H o] MRzl RulFe AFFAHLE FEY F QS
F=2 v, g 9o o o, s Fole)
A9 F BF JAEI 55 Mallory 84 =
zle] FE-o] gleo] Yo wid JAuLES o)y
Al AHFE F5E3 s 2FFo) oAA
THo] oY, X2 S8FAe] Ackrow
et A4 oA AGafe] A oM Ex)e}h 217 Alo]e|
umokS At el vE, oA 4k
=] JelydcKFig. 2).

oR(Muscle) : A4 249, H3l2Ee 24
frEel A4 E&& olFH Fdd wldg e
(Fig. 4). Ageidlel ey A F-92) Hdazze
3H- AFAE ZHREY A5 AR 28z
2] wjde] FHFH FHE 2AF this A2
A 4 gle AWk B3l AlEo] 17.2 umel
ol ¥ Aol 2Ae) E3e) AbAlEe]
el ti{Fig. 5).

orZkal(Gill) © Ak Al A A AMEE
I FAANE o] FHIH wsl(Fig. 7), 23]
A9 A HAHez A4S Vegdw, o
A FAle A A 7 um W& ¥ 105
~245 ume. 8 v]F5}Ee] glglony Hake] FAIEH
oJA M 392 m7hR] wlFFEH] gigich Ajge
Haoie] AL SA"EPe] Falgu, o o
7 49 umFA S Al 22 Eeixte] 94
3, Aol A 612X 147 ym Atk wha, 7Hdoi A <]
s olFw AFAEE FAEs] Az i
getdsfe] ety ol AMEELS Yo w
AT Fezl doful dgden, 9 wet
A7 3= Age] JelgoHFig. 8. 9).

2% 2HDigestive tract) : & A& FAlo = i
gk Ad}, AojAle] el vlsl(Fig 11), 3Hgdei#) 2
AL HAE B3] 2E 907w dAAe e
Welch Azt Abe]e] Hutze A9 f3) - £4E
som, gEAtde] Au Al bz} Jebyga, &
S| FAEELS Aol vis) wlEse) ik A
A EZo o} T2 gl WA EE 955
FEEAAS viebiich ZHA e AEs 29
o vldsiA g, Wrew FAu FReA
ek AHA Az Aboldle FEI) o &4
hodom EEAHEHNA €8 e, Ay
32 HFFEFUde Al 250 $5H
HEres wARes Jehlw glgckFig 12).
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418(Kidney) : FAei e AlAl(trunk kidney)e
@A 7o) 539 um F7]e] A7 AlAA, A S5
AR Fol FREA veiton, 2 Apole] 71
Eo] A’ M E Jeht sldciFig. 14). o]l 4}
&, oA Af Beubsde] wigisixa
£9] AFFAE o]FE& M EE] FAAFHY & &
AEgen 7} AP A SHIAFe] e
Stk FARE olF= ARY ¥ AA] SEE A
Xo] o] BEHEslo, ¢HAY AT L] §
Hlom, 7HAEe] f&H e AdiFig 15, 16).
BAUHAIZI oMol Yol oiE == pHE

Aeromonas veronii(CA26)E #7}% oAld] 3}
Fapsle] A ARSslHEA AN w7iA] 74 7))
229 W A A& #A3 A oL 2o

o8 (Skin) . FALE 2delle vlge "H¥gerw ¥
A7} vty Eelar, A YA EES] A2 N2t
TF#ol oAEiul E¥e] 7[Xfe UHEEH H
AZEo] FF303 olEFs Jeldy, o =77}
AF=el Uit AFe o] w7tz FF AW
7} $3EA 9gteiFig 3a). FAME 5Yole E)
o] &3 et Sk AHALEY e
oS =] velda, HEd HAHMEE] Ey
Ao ddEe g BrEe] glgich =¥ #HE
AFARES 271 A delen, f55s
AEo] EAE shed AFHFES] olge g JF
% #abo] el AW FH7|H-Y o]
FEH EARAoR2 epydciFig 3b). FAHE 99
ol XA AL AJAEA Y AL &4
287t od Ao Sl QleiME Fuje} 21w
A BEHA TFEEA W€sked, 7 A44 A
xR B2k gl gidoh #99] A
= 7ol BrFsd AHE AEEe AEd 49
dafo]l eldth HANZET Ao £AlF o] Aldg
T U AaEe] AAF urfoR EIAI
2EF el gloi(Fig 3¢).

o] W B = Fule] A Polgle 4o
HAAE7E B990E elbd 2 Fo9 zaze
HE ol HAWSA, AEAE PHEe] &
A9 Aol A 259 FAFEC] Ve Helgdth
Azt oA AR o Axs) osh, X
Foll Ayl ¥-4471 FE=AKFig. 3d).

D] (Muscle) | FALE 290l FALA 3o B33
ZAA4T F]E 2po)E vhehA] gabAlRE, 249
PEAe] $1&o2 27N B @48 YRl
{Fig. 6a). FA% 5ol WHo] FeisAdl 33457
A1Zbslgl o] 22 Zo] 2x13 FAbo] AsA| e}
Wi, &2 g A7 2213 e EAso
velgton], HubH o g w|F3tEe] itk AHE 2
Zpshs TFollvs A Wy " e A=) ckFig.
6b). FAFE 9lell= =9 2213 ZFo] Mal-
lorys G4l o3 Hepaoz o] ey, 1
Abelell &8y A} FAFo] HEHoZ viehyr)
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22 25 A " v} o s o
el alait}(FIg. 6¢c). ZX}E}% 2o sl A
o9 &R Q¥ TR 2o by 2
ko] Aol pAlEle) NaA1 wepo g sEA
Ao, 4 A} 2o A5 ScKFig 6d).

OPZI0|(Gill) : AR 2ol AfAbe) Al E e
ol delddin, Mg AxAgs) Hido) Fais)
o, Atakel SEAE(A 7L AR Aol e,
T vebstont, iR A Ajde gy
Al & wW3r} gigdekFig 10a). FAFE 5ol W
HE oS AgEo] Ay 2 Aaar)el whe)s) o
ol At Fote UH 44 FelE A Al A 2 e
ke mAE R gFo] FeishA vebgrKFig 10
b). FAHE 9ol = *H°af’_ AA Ao Z 28 Aol
Hebta, g o) F oA o] =ete A,
Al g§=e] vebdrFig 10c).

2~3}2HDigestive tract) | F-A13- 2ol E Abl 4
of AupFel FiEats]o] Az HEale) g-Eo) )
Ehetar, H s A 27} o Jehg 9)gie) gk
ATl ozt nitiEe] don #edzie] o

AN vehd TFe Auhya $97F BEEn
(Fig. 13a). FAFF 5Yell= W7HE 3 wgso] )
= F27b HAY A Yaede §x) ek

o, grakde] YA X5 apel iale] e}
Wk 2on, R AET 239 o] BiHs)
AL, DAAGFe] PEeI Yo ATz A
Tt EAEbHA £ A4S Jehlgd) 2529
3l ao] EAE] F5-8)7] oA »%EMEHFlg 13
b). FARE 99el= %EJ et Aol slsdan
A EFA o R AN EY L4 )
Al E 2] AbrE 5 fizsRit} LHAGEL QAT
<% 2 4 A= e, 244 249
W“‘ 2L 2HATt Aol e A} oS
SAlshed ek Fig. 13c).

AUEHKidney) : FARE 24713 AAloiA el v)s
A opE 2A4ke] WEE Yl A gkt Fabs
Sedelle MR ALFA 7p vl el A T, 7 e
AEo] o] vpebuttKFig 17a). FAME 9ol =
BeHdEo] AlAE ol F e MELY £
IAE vhebgt . 2b Al abEe] A ges) W“l
vebse}l gk 43S ol AEe] do] ¢
wo] HE7ke] o) B abslol rzhl*ﬂi l
St HAEL] 950 ety wdh AlRke] 7t
Aol MadtgEel ¥EAom Ao lglv}
(Fig. 17b).

ZHLiver) : FALE 5A7A = T 29} Al A ul o)
2 FE Aol el fabstsl o), Ak Rlel Fap
FodA ofH o hEAL A ETFL e} $3o]

o]

Hehtbe vid WEE Bgen Mallory 34l
Fgdor whgste] AR s} FelshA eyt
cHFig. 18).

H|&(Spleen) : FALE 5U7R = B S A=
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2ol Wt o] REA wHEle golu 4
Stk FARE 9dA Al 2 Ak 2] A A Sl = w)
B 2A ] el £Y3} 2A A 2] L9} )P}
A E o] vebskon, 7kat vlabs)A) 2 Mallory 94
Aol BAFH o2 ukg-alo] o WAde) Wals s1zighc}
(Fig. 19).

oIl wrpols WAkl & F40 2 197034
FE] AtEe] o7 %u}(() 16,22). 23719 w43l
Avde] BRHE e Ba Ezle

B2 PGt A48 G 4 e

gk AN wlaa] gol HFHE Ae)o)k12). 17
o THEAE AW 72 Agzals Bas up)
719) glom, A7 FAlol} 2 Mg o

2)

s Axelo} & Faleolrh o)z|al Aol 4 °](19 =
] Hoel| A -74]°]:§ 7hEE 2] YR es FAEE=
Aeromonas veroniis o] )9 ﬂ” w2k 7]13)9)
ZA A HF0 7 Heslen) ﬁ"] Aok
obA JHEH ] AR e AS ﬂ*ﬂ]%l’—iw. o)l x%
o A] ofwyke] gt EFal speAe AlA]slelch

HALEE o] ol Hatate] LAFI. Aeromonas
veroniig AHg-3le] ol FHEL Arsli zzo
WAL AR R, o] o]l YA ok
1.1E HE:stmar spglch

Aeromonas veronii< 1987 Hickman-Brenner 5
(J0yell oall 2 wlws W2 edAl deromonas
“)r°] Ateolth o] Ao EAL E3 ornithine
decarboxylase FAIRHEE el Aol Acromo-
nas9] 71E M-St 2 3ol Meln, Fw M)
ake] A, 2R, SE7)9 SolA els
= QA A H]-FFO]E}. o] A& #Ae enteric
group 775 EB-el)H Vibrio cholerae$y V. mimi-
cus o) - x}3)h ‘ﬂﬂ%"lﬂk

FAEA A &3] BelEE deromonass2] AT
= 538, deromonas hydrophila’= Q&) A A} 7|e}
a]4 z{}rﬂzeg xfjo;] 9 Z]H:]oloé o O}L] 2},
e Al ake] o7 ofFell M) Aok °J° ST

BT 9lell 14,15). Llobreras} (Jdcutdn‘%
198713 @A) snakecheadol] £8h} $ejilefol 4] ok

ME= 7V ERNChanna  argus)$he o8 Ophioce-
phalus striatus®] 84 w12 oz i) ¢4
IO 2 A hvdrophila®E F-elslicH20). 2y} B
TabA Hglel Ak ook elsla AR el 4
By HA BelEgly] afFel. Aoy dele 3t
AA Sl A Yofubi I Fol A hvdro-
philaz} 22} 7] %l 7o) opd7) A absielr). i),
oFAofell A Add o] WAYE wji= o] o)
"l FQ8 12 AQlqroy HaEar gl walk
ol=9 AF FHE vlE o] Fo] Yiiriehe v| Szt
g VR oY (Plecogloscus altivelis). ¥ #Fo]
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(Anguilla japonica) 5-2] Z¥e} ZT8Zo] 23S
WA 715 @l A Reld Fas Feh g2 AHeA
AP TEA #5448 JelE= 2es Bugy 9l
(11). o] #& F%8(Carassius aurarus), catfish
(Clarias batrachus), -5-°1(Carassius carassius) S 32
FrolF e IRARS dogls Aoz oddF
31tH20). Brenden3} Huizinga(4)+= A. hydrophila&
FEo el Al ZHFAE QlFAdAAl Ao, oF 34
AT F S0%7F BHe] 2¥E kst i)
EE50] 2etE 1, 250 FalEo] TH-Hol HFo)
Wk & @A) o] Aife wE FFe)
oA ttarzte HalEe] #3 dxel 9Hs] o
A3tdei19). A9 AAE dzTH & 2lo)r}
Ao, v HMo g FA sAFEcty BT
3daL oprtvle whie] A wel chd zpelE
Bolx FEIA7E Bl AlsHA yvelydrin 2 ws)
Ak & AxLEe] Ay A4 o)E9 Aspel A9
FrAbeb B AgelA= 7t 283 22 aate)
S5o] A7 o] o]E3} Apo]HolriFig. 18 F=).

Aeromonas%8] A4 F Aeromonas hydrophila ¢
AN= Aeromonas salmonicida 9*) oJ2] £72] o
Aol HWdFE FEAIZ) o) EL Aeromonas hy-
drophila®} w)-5- F-AIE S & vebd AS-x glAw),
53] dol3t offellA] vlEe] dojuiwia ] Fr} 3
A furunculosisE F2 9 o71tH2, 7).

HeFgel 249 7HExle o aSAte] YA
Akt dapH o2 ARz i} 9 ety
Fuksto] ©@7| 7 el AbgA| s Alo] EAlelr}. o)
o, o]&2 AW Ar)E2AL FA AR A3} oy}
o] & W Zste] 4sta Al e b v Sl
A AR 2AEA ] el gl o] 5 A
dxtd e 3ol FtgE|e] w2t 9l Hsl2Ee) =
AL ATl FH, AW A 237672 A%
Hol Ay M & rldes Aoz g

Apedzteq oA 3 oAl BF w el Alg
2394 AdFTS e, R ST
71) frarsted ot qlg7de] of A9 22 Who] Hr}
o Algich ok zkdzke] oAl 271 g 43
7| oot 1F7 ojAe}l wiwl APnAg ww
FE et 43 oiAeM BAY A=
vl B ZHAF 2¢dAel o]n] FEuje] Al
Foll ME2 A} ehe, 5UFE E5)7) ke E w,
AFe] A¥zAF7HA] 2AEHe) Felad dxt
Aol Hg=D v $23 wiesdg i
712 e o4 5 Uk

7HdF 9d Aol o) o] A7} Almateli=dl, o)

& REdn U HY-9 diyEeld et
A &4 293 24 A s Tz &
A7HA el gle), x| =Rl H)slEao]
EAte g o]eizte] wir|zhdlel] Abgale Ao] o}
g4e oe 718 =4 xR o 4 9ok

& olzpn], At AAEe] :Ao] Azt o

KOR. JOUR. MICROBIOL.

At AFYG oA BE Al HAdle Alg 23
W @A A= ook addad oA B
A Aol A obrbule FEF 2UA olw] 2%
W Hiabo] vlehiad SUFele ZFUAL] A2
A - Mg & b oprin| Alw7z) A} et
Ha, aste] A A 4] 2R Ay A
o] FE &AtED, 5 Felle RS AHahld
dlA BEHAZ 4o EF A 2Ale] el
A3FTel Folirt 9lE Hoeg k)

AL o7l s E ol 239 Wiy} &)
bt A, gl SUARE AFEA Y WEbl g
Ha, 9dA ] AAEAN A AHAE TR Al
259 kst @A 7 FARe] AEETA SIS
Aal=El5 gle]d WA Fele F Ael7}l ubEE
Ao g el

Azt oAM= 7k} wiAtel M BhE At
AP E A dghont, el gzt el o] H g A Al
z2Ate 7 wjAke) zAo] AN A He
SEHI 3o, o]F 7FolE AMaArt Adss 4 7
it

o) 2 w|Re] A YFel It #Hd® oAE AA
Zas-eed A% 2 a2 &4o] 24 oyl
FR A F3He Azle}l o Ao THE o
Ao Bzgo] ok, o]o]H o}rfw|e} A:3}iEe]
Wil gabe] el Wojals 2§ Zekw) Aakzq
A 7159 G3o] A AN, T o]oiAf wjAdy]
T A3l ks A Al o2 Aoz Y7t
S=

FHZ FAlgde] 13} Al o2 F R4 Hs Fao]7)
ool el A Be #AE ARz glek kA
ko] 27191 1970 ke dAuh iAol ¥ 33
A7 of Fute] ofA] 7lgdt Aate]gl o), 1980 dtH
Fub o] FREHE oXdde A A A
ool A= A AR dAEw gl 2 Gl
HEAQ ofw-2 A3 BgFolrk

Aeromonas< 2ol A7bA] szl Ak YA
To 2= ANAHF Edwardsiella(6.9,17)8} Vibrio
o] 23] gluir} M Fo) Listonellad o2 44o|7}
ol %2l H E(Listonella anguillarum, L. damsela)
B2 HAE vRR o FF9] shal okeie] 4
FEH Bps FEAE Ae= gsA ks,
21). Rhabdoviridaed] 43+ 2 F9 virusk: &%
ol AdHEE AT Aol RAEG S, 13),
71Ed deiA UARY A8 AFEE Aol Rl
Ao} Bps fltshe Ao g yhsA|a At
wehs], Aulol ik wWelZe] FHE whed] gl
T2 FAHE F5 e RA2RE, Edward-
siella tarda‘} Listomella anguillarum3} 7ro) ¥ 38t
A, dogdaAgl Fdzta] o) Ayl AFE vy
FE ebon glod, of 7R o gto] 2 7]e)
WAt Al w-&3 glch

B Aol AX-A%F 7FEX M Feldd dero-

[
—
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monas veronii(CA26)5 AT AA|A 7+ 7|9z 9
HEYE FYY A o) F& Al A}
4 AFEE FEANE AT F9 sl g

et

3 x e
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Plate 1

Explanations of plates. Histopathological sections of the major organs of normal and infected Channa argus

Plate 1. Fig. 1.
Fig. 2.

Fig. 3.

Fig. 4.
Fig. 5.

Fig. 6.

with haemorrhagic ulcer by the bacterium, Aeromonas veronii, using Mallory stain.

Normal skin of cultivated snakehead, Channa argus.

Naturally infected skin by haemorrhagic uicer.

Note necrosis mass (NM), hypertrophy (H) and congestion (C).

Artificially infected skin.

Note migrating mucous cell (MC) into the middle layer for 2 days after hyperdermis injection
(3a) and migration of mucous cells into the surface layer for 5 days after hydermis injection
(3b). Note cytolysis (CY) of epithelial cells and fusion of epidermis and dermis for 9 days
after hyperdermis injection (3¢~d).

Normal muscle.

Naturally infected muscle by haemorrhagic ulcer.

Note necrosis mass and disappearence (ID) in muscle fiber.

Artificially infected muscle.

Note mild atrophy (MA) of myotome (M) for 2 days after hyperdermis injection (6a).
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Plate 2. Fig. 6.

Fig. 7.
Fig. 8.

Fig. 9.
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Plate 2

Antificially infected muscle.

Note hyalinization (HA) for 5 days after hyperdermis injection (6b). Note severe hyalinization,
disappearence in muscle fibers for 9 days after hyperdermis injection (6¢c~d).

Normal gill.

Naturally infected gill by haemorrhagic ulcer.

Note congestion (C). detachment (DM) of gill lamellae.

High power view of the gill filament (GF).

Note cellular hypertrophy of the gill filament and lametlae.

Fig. 10. Antificially infected gill.

Note almost normal condition for 2 days after hyperdermis injection (10a), and separation
of interlamella cell (SIC) with capillaries for 5 days after hyperdermis injection (10b). Note
congestion. necrosis, mild hypertrophy (H) of gill lamellae for 9 days after hyperdermis
injection (10c).
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Plate 3

Plate 3. Fig. 11. Normal intestine.

Fig. 12. Naturally infected intestine by haemorrhagic ulcer.
Note necrosis (N).winding (W) of mucosa and infiltration of connective fibers (IF) into the
muscle layer.

Fig. 13. Artificially infected intestine.
Note pycnosis (PY), atrophy (A) of goblet cells for 2 days after hyperdermis injection (13a),
and necrosis (N), shrunk (S) of the tip of fold for 5 days after hyperdermis injection (13b).
Note severe atrophy of goblet cells for 9 days after hyperdermis injection (13c).

Fig. 14. Normal kidney.
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Plate 4

Plate 4. Fig. 15. Naturally infected kidney by haemorrhagic ulcer.

Note atrophy (A) of glomerulus, congestion of collective tubules and blood vessels.

Fig. 16. High power view of the kidney.
Note hypertrophy of Bowman’s capsule.

Fig. 17. Artificially infected kidney.
Note hypertrophy of Bowman's capsule and glomerulus, atrophy of interstitial cells for S
days after hyperdermis injection (17a), and congestion and necrosis for 9 days after
hyperdermis injection (17b).

Fig. 18. Aruficially infected liver.
Note atrophy of hepatic cells for 9 days after hyperdermis injection.

Fig. 19. Antificially infected spleen.
Note congestion for 9 days after hyperdermis injection.
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7

ABSTRACT: Histopathogenic Characteristics of Haemorrhagic Ulcer in Cultivated Snakehead
Channa argus Artificially Infected with Aeromonas veronii

Lee, Hun-Ku*, Taek-Yuil Lee', and Bong-Seuk Kim' (Department of Micro-
biology, and 'Department of Marine Biology, National Fisheries University
of Pusan, Pusan 608-737, Korea)

Aeromonas veronii was isolated from the haemorrhagic ulcer of the snakehead that had
been infected in natural condition. This bacterium was injected hypodermically into the
healthy snakeheads and the effect was compared to the naturally infected fish. Both groups
showed severe necrosis, falling off of epidermal tissue and hypodermal muscle. In both
groups, severe histophathological changes were observed in gill, digestive tract and kidney
just before death. Artificially injected fish showed necrosis of tissue in skin, gill and digestive
tract from 2 days after injection. Then it showed necrosis or cell atrophy of tissue in kidney
from 5 days after injection, and in liver and spleen just before death. Snakehead infected
with haemorrhagic ulcer died within 9 days after infection, showing the symptom of skin
damage and metabolic inhibition in respiration, digestion, excretion, etc. It was concluded
that Aeromonas veronii (CA26) that was isolated from the naturally infected fish is the main
bacterium causing haemorragic ulcer in the snakehead.



