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Responses of Edwardsiella tarda to innate immunity of
olive flounder, Paralichthys olivaceus
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This paper aims to compare difference with the in an ability of their resistance and survival against in
a non-specific defence mechanism of the olive flounder, between the virulent and the avirulent E. tarda
strains. The tested E. tarda strains, we divided into the virulent and the avirulent strain groups on the basis
of a value of 50% lethal dose (LDs) for the olive flounder weighed 10.3 g in average. The strains of LDso
109~ 10** cfu/fish were grouped as virulent strains, such as KE-1, KE-3, KE-5 and FSW910410. The
group of avirulent strains as LDs exceeded 10%” cfu/fish were included the strains, SU100 and AL.92448.
A test was conducted to understand the survival ability of each strain in the mucus of the skin and the intes-
tine of olive flounders. The results showed KE-1, KE-3, KE-5 and FSW910410 were highly to survive
between 6 hours and 24 hours in intestine. The survival ability in the bile of olive flounder the number of
avirulent strains declined during incubation but the virulent strain showed the number of alive bacteria hav-
ing sustained or increased. In the test for the survival of bacteria in fresh sera of olive flounder, the virulent
strains also had tendency to multiply. Concerning the tested bacteria internalization into the head kidney
macrophages and the intracellurar replication in the macrophages of olive flounder. The virulent strains
exhibited strong internalization, followed high rate replication. According to the results, virulent strains of
E. tarda revealed more ability to resist and survive in the face of humoral and cellular defence factors than
avirulent strains.

Key words: Olive flounder, Paralichthys olivaceus, Edwardsiella tarda, Virulence, Humoral defense, Kid-
ney macrophage.
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2 HEA 57 o7 BlE, o], A 5

of A=Al el ATe At B4 257}
NS4 Fol WS ol Wl o Bel Soi7}

e A8 olHF A Ad Ae

= A RE FUEe) Hro] o=
glow, o] Fele WaAAe] YL WA

o do r|r Wd -y rIr
— 8
%0,
o

&

/g T o] Eolqlo] AA o] 2ES 5
32 Yt (Oren and Shai, 1996; Cole et al., 1997,
Dalmo et al., 1997; Ebran et al., 2000; Patrzykat et
al., 2001). =8+ E. tarda®t 7xo] MxW 714343
A<t (intracellular pathogen) 0.2 L&A A= Al
wEo AR A AlZela Z
A8, ol g AMEE il AR N
2 = (Diaz-Rosales et al., 2006; Han et al., 2006)
olF gl ol&F T S Aotk

2 Aol e =4 2 ¥IEA E tarda 35
HAlell g MAds Rt o5 #59 =
3 AwrF dA1e] A g A o] 7]z
FeFe Bl B Al SFAT Al v
o Z4& ot Az 2 A AA EE 2
g3 FlAe] AEes= Felsta Al ol

72!

21 macrophage W =

<

2,
N
)

Table 1. Bacterial strains used in this study

9] A9 (internalization) 3 3 Al E W =4 (in-
tracellular replication) 52l tisle] A1 &35 Th.

Mz 2 A

AE o5 F E arda 574 452 =W
oA ARSE JA9} urbot S ZH-E ¥
= AREEIlem HIEA #F0 AL92448>
Singapore National Universityol| 4] &%FRbol ARS-
3}1T} (Table 1),
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&=2)5te] Agel| AHEEIATH

ERI0 CHEH AlRT2| BRI H|w
AHE-3 E. tarda 052 WY

AFsE (LDso)EM H7Fstadeh 2F A1+ 2 10

nt2] 8] AP & ARgste] 2 WHEE 4

t}. Tryptic Soy Agar (TSA, Difco)ol| 4 27°C, 244

s
A AEE BEEA

Strains Source location Reference
KE-1 Olive flounder, Paralichthys olivaceus Pohang, 2000 Han et al. (2006)
KE-3 Olive flounder, Paralichthys olivaceus Pohang, 1999 Han et al. (2006)
KE-5 Turbot, Scophthalmus maximus Geoje, 2002 Han et al. (2006)
FSW910410 Olive flounder, Paralichthys olivaceus Geoje, 1991 Han et al. (2006)
SU100 Eel pond water Shizuoka (Japan), 1980 Park et al. (1983)
AL92448 Unknown AU* Ling et al. (2000)

*AU, Department of Fishery, Auburn University.
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Table 2. 50% lethal dose (LDs0) on the olive flounder, Paralichthys olivaceus, intraperitoneally injected with Edwardsiella

tarda strains
) Virulence Avirulence
Strains
KE-1 KE-3 KE-5 FSW910410 SU100 AL92448
LDso (cfu/fish) 10'7 1016 10 10*2 >10°° 1087

Table 3. Survival ability of the virulent and the avirulent Edwardsiella tarda in the olive flounder, Paralichthys olivaceus

skin mucus (P<0.001)
Stains Survival ability (No. of bacterial cells)
0hr 3hr 6 hr 12 hr 24 hr

KE-1 23x10°£2.0x10* | 27x10°£23X 10* | 84X 1P £55X 10 | 56X 10°£6.0X 10°% | 1.7X 107+£2.3 X 10°"
KE-3 2IX10°+ L7 x 10 | 3IX10°£23X 10 | LIX10°£5.8Xx10* | 6.1X10°+ 15X 10°% | 2.3x107+£23 % 10°
KE-5 23X100+£1.0x10* | 30X 10°£ 15X 10 | 33X10°+£ 15X 10" | L6X10°£1.2X 107 | 6.1Xx10°£2.3X 10°
FSWO10410 | 22X 10°£ 15X 10% | 3.0X10°£2.0Xx 10" | 64X 10P£1.0X 10 | 40X 10°£5.8 X107 | 1.1 X 107£4.6 X 10°¢"
SU100 20X 10°+1.5x10% | 35X 10° 242X 10¢* | 58X 10°+£45%X 10" | 5.9x10°£2.0X 10 | 92X 10°+4.0X 10°
AL92448 20X 10° 2.1 x 10 | 29X 10°£ 12X 10 | 1.9X10°£LOX10°* | 6.8X10°+6.1 X 10°% | 9.3 X 10°42.3 X 10°<"

Table 4. Survival ability of the virulent and the avirulent Edwardsiella tarda in the olive flounder, Paralichthys olivaceus

intestine mucus (P<0.001)
Stains Survival ability (No. of bacterial cells)
0hr 3hr 6 hr 12hr 24 hr

KE-1 24X10°+£5.8x10°¢ | 33X 10°£1.5X10% | 34X10°£6.7x 10 | 44x10°£3.0X10°7 | 1.5X 10"+ 1.2 X 10"
KE-3 20X10£2.1x10% | 37X10°£2.0x 10 | 40X 10°£2.1X 10 | 22X10°£35x10° | L1X10"£1.7x 10"
KE-5 L8X10°£ 15X 10" | 3.0X10°£2.0x 10" | 20x10°£3.6X10° | 3.6X10°£2.1x10¥ | 1.3X10"£1.0x 10"
FSWO10410 | 23X 10°£1.0x10% | 42X 10°£58X 10F | 35X 10°£1.2x10°¢ | 32X 10°£2.0X10°" | 2.8X 10"+5.8 x 10"
SU100 L7x10+£12%x 10" | 3.8X10°+£2.0x 10" | 2.8x10°£6.0x 10 | 1.6X10°£58X 107 | 45x10°+2.5% 10"
AL92448 L9X10°£25%x 10" | 3AX10F£5.8X 10" | 7.7x10°£85X 107 | 25X 10°£1.2X10°" | 6.3X10°£4.5X 1077
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738 YERIA 53] 454 759 KE-39)
T S7F FEHEAY =4
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(Fig. 1).
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AFE F43] Sk ok
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A olFols e A #5794 T4 54
AR Ao 2 #EE T (P<0.001). 53] B
23 Q) AL924489] e B ok AL
g 7t A% Boltrt vk

No. of bacterial cells

Tima (hr}

Fig. 1. Bile tolerance of the virulent and the avirulent strains

of Edwardsiella tarda, P<0.001.
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w3 SUL00S F3 ) wiek 31«]7P O] HE F
A Hase A eI (Fig. 2).
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et 548 7H 7 AgEHe] §A
macrophage H I Y-S W3 F 147 E 54
A S A visd #59 Aol 1
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+54%2A F]HoR 2 Aol RIS
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YelS ) (Table 5).
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Fig. 2. Survival ability of virulent and avirulent strains of
Edwardsiella tarda in olive flounder, Paralichthys oli-
vaceus serum (P<0.001).
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Table 5. Internalization of the virulent and avirulent strains
of Edwardsiella tarda in the olive flounder, Paralichthys
olivaceus macrophage

Strains % internalization
1 hr Shr
KE-1 1.1 £ 14 64.3 + 1.0¢
KE-3 100 = L.1° 63.5 £ 2.1°
KE-5 48.0 £ 2.8 81.6 + 8.5¢
FSW910410 79.0 + 8.5¢ 100.0 &+ 5.7«
SU100 40 £ 42 75 0.7
AL92448 0.0 = 0.00 0.0 £ 0.00

*Internalization is expressed as percentage of input bacteria
surviving after gentamicin treatment for 1 hr or 5 hr
(P<0.05).

3A AN kA #F (KE-5 2 FSW910410)
o} Hl5A #5 (AL92448 & SU100)° M]3t
oo 2 EA Yl (P<0.05).
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AR Ax FAAM AEse #Ee A6
9 NY #FF BT 24X AR #57F S
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Fig. 3. Intracellular replication of the vilulent and the aviru-
lent strains of Edwardsiella tarda in olive flounder, Par-
alichthys olivaceusin macrophages. *Significant difference
between Edwardsiella tarda; P<0.05.
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%%01]7\1 E. tarda 7452 &S 2l
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