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Comparative study of Photobacterium damselae subsp.
damselae and Vibrios on pathogenicity in vivo

Mun-Gyeong Kwon', Byoung Youl Cho " and Soo-I1 Park ™

Pathology division, National Fisheries Research and Development Institute, Busan 619-902, Korea
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**Department of Aquatic Life Medicine, Pukyong National University, Busan 608-737, Korea

Photobacterium damselae subsp. damselae and 4 Vibrio spp, V. anguillarum, V. splendidus, V. harveyi
and V. ordalii, were isolated from the diseased olive flounders, Paralichthys olivaceus. The pathogenicity of

the isolates were compared to mortality, blood biochemical contents,

such as alanine

aminotransferase(ALT), aspatate aminotransferase(AST), and cortisol level, and non-specific immune
responses, nitroblue tetrazolium (NBT) reduction of macrophages and lysozyme activities of serum.

The mortalities and levels of ALT, AST and cortisol of fishes infected with P. damselae were higher than
those of others but significantly low in non-specific immune responses, NBT and lysozyme activities.

These results suggest that P. damsela might produce damselysin having high hemolytic and phospholi-
pase activities, correlated with the pathogenicity. P. damsela could also make an obstruction of internal
organs, following increasing in the level of ALT and AST, and depression in host immunity caused by

induced high levels of cortisol.

Key words : Photobacterium damselae subsp. damselae, Vibrio, Pathogenicity, Flounder
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larum(Ransom et al., 1984), V. alginolyticus(Akaza-
wa, 1968), V. parahaemolyticus, V. ordalii (Schiewe et
al., 1981), V. vulnificus(Tison et al., 1982), V.
damsela(Love et al., 1981), V. harveyi(Grimes et al.,
1984), V. salmonicida(Egidius et al., 1986), V. splen-
didus, V. pelagius(Lupiani et al., 1989) 2 V. tubi-
ashi(Lodieros et al., 1987) 5°] E I EAc} o] =
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V. damselax= Photobacterium damselae subsp.
damselaeZ. A 3-5F%] ) S H(Triiper and De'Clari,
1997), YRFH OS2 P damselae subsp. damselae®]
Aol o AWk HlEgeHoR IREI
AT Austin and Austin, 1999).

Photobacterium damselae subsp. damselae(©]3}
P. damselae)= damselfish, Chromis punctipinnis
oA Aeo= HIEACH(Love et al., 1981),
AW =312, Tursiops truncatus(Fujioka et al.,
1988), ¥rol, Seriola quinqueradiata(Sakata et al.,
1989), 75, Sparus aurata(Vera et al., 1991) 2
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Table 1. Cumulative mortality of olive flounder, Paralichthys olivaceus infected with Photobacterium damselae subsp.
damselae and vibrios (1.2 X 10°cfu/fish) by intraperitoneal injection

Mortality (Number of died fish)

. Number of — Cumulative
Strain Day after injection .
tested fish mortality(%)
1 2 3 4 5 6 7
P. damselae 20 1 5 9 1 0 0 0 80
V. anguillarum 20 0 4 6 2 0 0 0 60
V. splendidus 20 0 0 2 2 0 0 0 20
V. harveyi 20 0 0 0 2 2 0 0 20
V. ordalii 20 0 1 1 6 1 0 0 45
Control 20 0 0 0 0 0 0 0 0
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Table 2. The state differentiations of neutrophils in the peripheral blood of olive flounder, Paralichthys olivaceus infected
with Photobacterium damselae subsp. damselae and vibrios(1.2 X 10°cfu/fish) by intraperitoneal injection after 3days

Number of neutrophils in 5,000 RBCs

Strains
Total Phagocytized Broken

P. damselae 59.6+1.52 15.6+£2.73 33.5+2.8%
V. anguillarum 58.3+8.38 27.9+6.34* 8.5£540°
V. splendidus 56.3+2.51° 38.5+1.89° 3.5+147
V. harveyi 58.3+3.05° 36.5+£2.56° 49+1.50°
V. ordalii 553+3.21° 3044579 3.3+231°
Control 38.6£2.08° 0 0

Alphabetic superscripts indicate statistic significance among tested groups (P<0.05).
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Fig. 1. Hematocrit levels in the blood of olive flounder,
Paralichthys olivaceus infected with 1.2 X 10°cfu/fish of
P. damselae subsp. damselae and vibrios by intraperitoe-
neal injection.

A)
E -

-

g 200

K

= -

§ 2150

S E

o &

€E

g 50

ax |

£ w0

=

a

i 0

0 05 1 3 6
Days post injection

B)

o m [

o

fud

L

ig 150

1z

gg

o

= g

c

_m J

< (1]

0 05 1 3 [

Days post injectiion
—d— V., anguiffarum —&— V. splendioss
—8— V. ordalif —=— Control

—8— P, damselae
—8— | harveyi

Fig. 2. Aspatate aminotransferase(A) and alanine amino-
transferase(B) value in the sera of the olive flounder, Par-
alichthys olivaceus infected with 1.2 X 10°fu/fish of
P. damselae subsp. damselae and vibrios by intraperitoe-
neal injection. Alphabetic superscripts indicate statistic sig-
nificance among tested groups(P<0.05).
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Fig. 3. Blood cortisol values in the olive flounder, Par-
alichthys olivaceus infected with 1.2 X 10°cfu/fish of P.
damselae subsp. damselae and vibrios by intraperitoeneal
injection. Alphabetic superscripts indicate statistic signifi-
cance among tested groups(P<0.05).
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Fig. 4. Bacterial counts in blood (A) and kidney (B) of the
olive flounder, Paralichthys olivaceus infected with 1.2 X
10°cfu/fish of P. damselae subsp. damselae and vibrios by
intraperitoeneal injection. Alphabetic superscripts indicate
statistic significance among treatments(P<0.05).
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Fig. 5. Nitroblue tetrazolium reduction of head kidney
macrophage in the olive flounder, Paralichthys olivaceus
infected with 1.2 X 10°cfu/fish of P. damselae subsp.
damselae and vibrios by intraperitoeneal injection. Alpha-
betic superscripts indicate statistic significance among test-
ed groups(P<0.05).
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Fig. 6. Lysozyme activities in the sera of the olive flounder,
Paralichthys olivaceus infected with 1.2 X 10°cfu/fish of P.
damselae subsp. damselae and vibrios by intraperitoeneal
injection. Alphabetic superscripts indicate statistic signifi-
cance among tested groups(P<0.05).
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