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Characteristics and Antigenicity of Edwardsiella tarda
Isolated from Tilapia (Oreochromis niloticus)

Myung-Joo OH * Seh-Kyu CHUN

Department of Fish Pathology,

National Fisheries University of Pusan, Pusan, 608-023, Korea

In March 1987, a bacterial disease occured among cultured tilapia (Oreochromis niloticus),
in the aquarium of Fish Pathology Laboratory of National Fisheries University of Pusan.
The diseased fish showed abdominal inflamation of ascites.

The causative organisms isolated from the kidnev were Gram negative rods. On SS
agar colonies developed within 48 hours at 25C.

On the basis of the morphological and biochemical characteristics. the organisms were
identified as Edwardsiella tarda.

They were sensitive to chloramphenicol, ampicilline and oxytetracvcline. The pathogeni-
city was proved positive by intraperitoneal injection.

Three kinds of antigen were prepared with E. terda for the immune response in tila-
pia © ie., by inactivating the strain with 0.4% formalin for 24 hrs at 25C, uitrasonicating
it 3 times with 5 watts for 30 seconds each time and filtrating it through millipore filter.

The formalin killed antigen showed good efficacy at the injection concentration of over
107 cells per fish of 50g.

All the immunized tilapia showed only a little agglutination titer to the three antigens.

The highest survival rate was recorded in challenged tilapia immunized with formalin
killed cells.
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18kt (Ishihara ef al., 1982 + Minagawa ef al,, 1983

+ Wyatt ef al, 1979 : Yasunaga et al, 1982 ; Waka-
bayashi et al, 1977).

REREANN 2t REYE E tardad) BHE o
B, W Fol(Aoki ef al, 1977 5 Kanai ef al, 1977 :
Ishihara and Kusuda, 1981), 2kl vl 7] Ietalurus punc-
tatus (Miyazaki et al, 1985), ¥ 7] (Wyatt ¢t al. 1979),
0 Mugil sephalus (Kusuda ef al, 1976), Chinook
salmon(Amandi, 1982), &l Paralichthys olivaceus (Mi-
yazaki et al, 1985 : Nakatsugawa, 1983 : Yasunaga
et al, 1982), @k o} (Miyashita, 1984 : Kaige ef al.,
1986), HlvtY o] (Sae-Oui et al, 1984)F°] Uck.
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Figure 1. Scheme for detection of Edwardsiella tarda from diseased tilapia.

S RUARE EEgo s AgEgt FUARe R4
FauUd AEYHEA, it B ¥Evevt
04% HEE L2UAS Rmsle 2447 59 R
ol A WrRi3hed AGEEF £ 10,000rpm, 10%-7F &L
st EEHE Wi, Yo 38 PBS(phosphate
buffers saline)® 33] «{ateix] F=wdel FEFHE
o2 Yt FHAE 289 HIAHFEL BHS 9
#21(10,000rpm, 108) % €S # 28 95 2] (5watts,
30secs, 333t 10mg/mlE 3] H A1 A Azt 14
i AdAE el Aol wickE e AN sy
4594 & millipore filter(pore size : 045um) = o 3} &
¥ PEG(polyethylenglycol)2000,15000. 2 %%
Al PBS7 & ol 5mi 7} S| 28 A F A8} fod ol
AL ARsch olvg A= FYo M-S 3
e st 1@ael )

ol&A st Al2tE 3% UL 7 LHIAM 5
AR 18 Ao 2 1uhe]d 0.y Zhzh B 7hyel
FAL o.M % Hulth HEFE 5UHA HrrR e &

SEIR

BUE HE37 4 dzry ARAcdy nEe 2
dted Salati ef al(1987)9] "ol ¥sle] T WY ¥
Ee 2 97HE Microtiter 0 2 vl sl g}, 53
A7 He HEE A7ER o) delgel zt 109)be
Aol TE-8703f M 1X10°Cells® 835418l 3, frg
HRE ALY

#w R

1. MEMe 2% . AR AH8E 5oigle "t
o} WhEIA T HEES L ¥ ¢ Aen
39 HRET Gram& 4o E@pe M@ A B
£E AV dov @il A7) 0.7X25umAER
at, UwbE el TSAHH wiRof A =palar SSH) o) A

HEEg o & ‘*’a‘ﬂ‘}i\:} 1L 25Tl A 4847 ¢t
SSgtdul Rl A 3k ol WREH) HHS EAE
Hojct,



80  Characleristics and Antigenicity of E. tarda

Stock strain

Preculture

TSA plate at 25C

for 48 hrs

Mass

culture

TSB at 25C
for 72 hrs

l

Inactivation
(04% formalin
at room temp.
for 24 hrs)

Formalin Killed

cells

Figure 2. Preparation of Immunogen

Table 1. Morphological Characteristics of the strain
isolated from infected tilapia

Colony form Circular
Convex
Entire
Colony pigment TSA @ Whitish gray
SS agar . Central black
Colony size 1.5-2mm
Cell form Rod
Cell size 0.7 X2.5um
Flagella Peritrichous
Motility Positive
Gram Stain Negative

1

Centrifugation
(10,000rpm, 10min.)

|

Sediment Supellnate
Ultrasonication Millipore
(5 Watts for filtration

30secs three (pore size

times) | 0.42um)

Ultrasonicated Culture
cells filtrate

2. S{LaaY MK 0 BNl A SRS RS TE-8703
o A:fLEBe ik KB B¥c KA RrIAC
LMol FES MRS catalase BitE, oxidase &1E,
TSI A H,SE 4nksled, EFHE-E B TAI713, meth-
yiredit% BtEel o), citrateFIH 3 gelatini& b«
BattolR1al, ALY ol M mannitol, sucrose, lac-
tose, salicin 5-& Efol Y= gttt

L) o] &%+ Bergey s Manual of Systematic Bac-
teriology(1984)oll A1 8] E. tarda®] E# Cowans and
Steel manual(1974)9] T#S} U =83, Wakabayashi
ef al(1973). Miyasita(1984)9} vlwdlel £ Ehol A
st WEIRE TE-87032 Edwardsiella tardaZ WE
L1=3
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Table 2. Biochemical characteristics of the present strain, compared with those of Edwardsiella tarda descrived
by Wakabayashi and Egusa, 1973(from eels), and Miyashita, 1984(from tilapia‘

Characteristics Present Bergey's E. tarda E. tarda
strain manual(’ 84) from eels from tilapia
Catalase test + + + +
Oxidase test - — - _
Nitrate reduction + + + +
Simons’ citrate - — - _
MR test + + + +
VP test - - — -
OF test F F F F
Starch hydrolysis - - — _
Decarboxylation of ©
lysine + + + +
arginine ~ — - _
ornithine + + + +
Gelatin hydrolysis - - — -
H,S from TSI + + + +
Indole + + + +
Urea hydrolysis - - - _
Acid from :
glucose + + + +
xyluse d — — .
sucrose - — — _
lactose - - — —
maltose + + + +
mannitol . - - — —
salicin - - — _
+ [ positive reaction

— I negative reaction
F © fermentative reaction

d . diverse reaction

3. WNIBEME 3 MIC : Discihol o8 MES % 4. WM Y 48-LD5O0 : kil 24CollA E tarda
B S #Re &R3o K@ viet#o] chloram- TE-8703/ 8k 2] detujolol o & KEH KHRAAM 4
phenicol, ampicillin ¥ oxitetracycline®l] & & &M & FF 2%0] AdHe HokS Fol R A
ttebl oo, o] 4171z E@le) MICE & & 8.2u9.- e, F#Fo] 10cells fishol M+ 100% A AFE L, 10%e-
8.3u9./mé, 6.9uqg, ™ YT}, s fishel WzFelM= AL AA7E ik aehd

494 3ol 10°4 A 10%ells fish?) -0l Ao} dolldd
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Table 3. Sensitivity to chemotherapeutic agents and MIC of E. tarda isolated from diseased tilapia

Chemotherapeutical Concentration(ug,” ml)
agents 300 150 50 30 10 5 2 05 MIC(ug/mb
Tetracycline + + -
Chloramphenicol +++ ++ + 8.2
Amoxicillin + + +
Erythromycin + - -
Kanamycin + + -~
Sulfisoxazole +++ 4+ + +
Sulfisomezole +++  ++ +
Gentamycin + + -
Oleandomycin - - -
Ampicillin ++ 83
Oxytetracycline ++ + 6.9
+++ [ strongly sensitive
++ | mediately sensitive
+ 1 weekly sensitive

. insensitive

BVl 25 &0, 7440 10° 10%cells./fishe)
T FEEE) 80% 9 ol2F oy 11 o] ¥ 204 7R 9
BEdMe o oldy B ex gkt
WREAE 209 74X 9] HAMA# = A Ho2 Wit
vyl Fgo] Bl AR TA3MA Jeldon,
HMEe Bomrt wTRER G
Behrens-Kabere] whiefl we} 297ke] ®i4 xjA}

Table 4. Pathogenicity for tilapia of E. tarda TE-8703

Injected cell No. of fish
number.” fish died.”tested
10° 1010
108 910
107 510
10 410
10° 2/10
10! 1710
108 010
Control 010

FEQ 48LD50E AN At 10Pcells fishE e}
st

5 RSN WH : 570 2A 4 Hupd dejR
i@l #byz Fse) ol vebudvh E20d %
EYE Y ERABTTE S S 7 2§ A 2] w8
A Jelston gE 4FFHEE e #iot
At

FAAY A5 e dAATESE KU §Y
o} EHRAREE 10%2 HTES B W 28

BBy 50% 7 FETC 8 oh(k6).
# %

Bergey's Manual of Systematic Bacteriology(1984)
9} Cowan and Steel manual(1974)l M Edwardstella
tarda) W5t EEM O R 8 FERE 711 R
94 © ™, mannitol, arabinose, sucrose & ©| & 31X g1,
TSI A H.SE A3, indol2 AH3F3L lysin B
ornithin® BREEAN 7Tk T catalasefBthk, oxidase
fatkol ™, EEhEol i, Gramigt ol HEM ¢ B
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Table 5. Agglutination titer in tilapia which were immunized with formalin killed cells, sonicated cells and culture

filtrate from E. tarda TE-8703

Immunogen * Agglutination titer
1st 2nd 3rd 4th 5th
Formalin killed cells 32 32 64 128 128
Sonicated cells 4 8 16 32 32
Culture filtrate 16 16 32 128 128
- - - 4

Control -

* Injection dose @ 0.1mi(1X10%cells,”/mi)fish

Table 6. Protective immunogenicity of formalin killed cells, sonicated cells and culture filtrate prepared from

E. tarda TE-8703 in tilapia

Number of fish

Number of viable Mortality

Immunogen immunized and

challenged cells injected * (10 days after)
Formalin killed cells 10 1X 10%cells” fish 0.710
Sonicated cells 10 1X 10°cells./fish 5,710
Culture filtrate 10 1X 10%ells/ fish 110
Control 10 1X 10Pcells. fish 1010

* Tilapia were injected intraperitoneally with E. tarda TE-8703 viable cells after five injections at one

week intervals to boost immunogenicity

tedesEE o] Miggoltt eln & Uk £ KR
fER ole]§ REo] Y s}n], =¥ Wakabayashi(1973)
7h golol A el & B Miyashita(1984)7} ¥l by
obol Al Rel% E tarda®t L H{CEE tEko] Az
tez Kk WRA Hold KIKE TE-8703S E ta-
rda% FHEo] EbFElttn Bl E terdaol e
#13) Amandi et al (1982), Kusuda(1977), Ishihara(1981).
Yasunaga(1982)v= BHISHH WA A} o nl Wyatt
et al(1979)= A FFol U= E tarda® M
o 1ol A o) [E]EE 5y Mol DSSS(double strength salmo-
nella shigella)2 7 AHgElEar HEo] SS
agaroll M o] M#E > ME SHh £ Minagawa et al.
(1983)= DSSSE diki#ui x1 2 Algata, wjoke
BE& SSTHFI Wi =@ate] EET A}e-d
el=d

K EWBIM = TSAY SSEH wWixg RAsI=dl
R uf X 22 SSEA wi A

el

uf 2] &

L .

&Y Hgs 9e #

Ak Aoki et @l (1981,1976)°1 o] &t W Zo] ok o
Aol E tarda® FAE7] A& v gA4AES
AHESEE & ofA WAe Ete Qs Fo BES
A B WY & w59 JAHAES LER
&7l =it ol R-plasmide FA4:#o g <13}
o] 7io] &e] Aol woisls] mEolvtatn ok
T EHEZE WAL ka9 2H5Hol= alo)7}
LhEbSEiz ] ol oFFoll tiet W o] wAl7E e g
A zrEch Amandi e al(1982)3: Hojat f¥HolA B
218t Etarda® ™ 7], 5- 270 %] oM A HES
Pt 18Co A B3 F Ay o 2 Hshed 1 bk
ArHEZ7E 40X 1050 A 56X 10°01 Q10 1HT e
12T o) Aol A AbE £ 1.7X 1009 A 6.4 X 107742] 37
e T3 8801, Nakatsugawa(1983)+= Zololl 4] E.
tarda & ¥ v dte] F2l7t-& Foisl dhojofl dis) W4
HEAE sl WHAdE MEREch K BRAA

o
S 3 e



84  Characteristics and Antigenicity of E. tarda
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