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Changes in Cu, Zn—-SOD activity in Japanese flounder
Paralichihys olivaceus with bacterial infection
KivyosHr OSATOMI, Kinya KANAI KENJI HARA AND Tapasui ISHIHARA

Faculty of Fisheries, Nagasaki University, Nagasaki, Nagasaki 8562-8521, Japan

Cu, Zn-superoxide dismutase (Cu, Zn-SOD) activities were compared in Japanese flounder Paralichthys
olivaceus for four different kinds of bacterial infections. A significant increase in Cu, Zn—-SOD levels was recorded
in hepato-pancreas (approximately 6-fold activity of control fish) at the initial stages of Edwardsiella tarda infec-
tion, which decreased progressively to normal levels in the following 2 days. On the other hand, in fish infected
with Vibrio anguillarum and Streptococcus iniae, activity of Cu, Zn—SOD was almost the same level as that in the
control fish. Therefore, it was suggested that the remarkable change of Cu, Zn-SOD activities was a characteristic

phenomenon of E. farda infection.
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Organ
9 50 100
| 1 1 2 i | L L " 1 1 1 N
Hepato-
pancreas
1157 + 3.8
Kidney 421+ 6.8
Spleen 51.4+ 26
Heart 411 +37
Stomach 38.6 + 10.4
Gill 372+ 42
Skin(Dark) 19.0+ 27
Skin(Light) 129+ 0.2

Fig. 1. SOD activity of various tissues and organs of
Japanese flounder (n=5).
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Fig. 2. Changes in SOD activity in the hepato-pancreas
(A) and kidney (B) after E. tarda NUF 251 infection
by the water-borne method. (®), SOD activity in in-
fected fish. (O), SOD activity in control fish. (A),
number of viable bacteria. Each point and bar indi-
cates the mean value for three fish+ SE. Significantly
different at P<0.05 (*) and P<0.01 (**), from SOD
activity of the control fish.
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Fig. 3. Changes in SOD activity in the hepato-pancreas
(A) and kidney (B) after E. tarda NUF 251 (virulent
strain) infection by the injection method. (®), SOD
activity in infected fish. (0 ), SOD activity in control
fish. (A), number of viable bacteria. Each point and
bar indicates the mean value for three fish+ SE. Sig-
nificantly different at P<0.05 (*) and P<0.01 (**),
from SOD activity of the control fish.
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Fig. 4. Changes in SOD activity in the hepato-pancreas
(A) and kidney (B) after E. tarda NUF 194 (a-viru-
lent strain) infection by the injection method. (@),
SOD activity in infected fish. (O), SOD activity in
control fish. (A), number of viable bacteria. Each
point and bar indicates the mean value for three fish+
SE. Significantly different at P<0.05 (*) and P<0.01
(**), from SOD activity of the control fish.
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Fig. 5. Changes in SOD activity in the hepato-pancreas
(A) and kidney (B) after V. anguillarum NUF 787 in-
fection by the injection method. (@), SOD activity in
infected fish. (0), SOD activity in control fish. (&),
number of viable bacteria. Each point and bar indi-
cates the mean value for three fish + SE. Significantly
different at P<0.05 (*), from SOD activity of the con-
trol fish.
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Fig. 6. Changes in SOD activity in the hepato-pancreas 0
(A) and kidney (B) after S. iniae NUF 631 infection Time after inoculation ( h )
by the injection method. (@), SOD activity in infected
fish. (O), SOD activity in control fish. (), number of Fig. 7. Changes in SOD activity in the hepato-pancreas
viable bacteria. Each point and bar indicates the mean (A) and kidney (B) after four kinds of bacterial infec-
value for three fish + SE. Significantly different at P< tion. (®), E. farda NUF 251 (virulent strain). (m), E.
0.05 (*), from SOD activity of the control fish. tarda NUF 194 (avirulent strain). (A), V. anguillarum
NUF 787. (#), S. iniae NUF 631. Each point and bar
indicates the mean activity for three fish + SE.
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7-. Takahashi 7%, P. aeruginosa % &GP 3 & 72~
™ ORI 3517 5 SOD fEME AR EEME 3 A 2 51
ERL, ZOBEBE KT L EHEL WD, —H,
v 5 ARFRERE O Cu, Zn—SOD & m il (Bt 3
BEfI) OB TIEFICEWIEE CGHREAOK 6 f5)
TR L7ehs, FHUE R L O T, HEHED S HITE
FTL, RAELFIFRV - VICk-7 (Fig.2), 2D
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FLTHRHEINAZSOD IF 1MEE 7 vk U o LFF
ETFTHEEL-C LD, 5 AHED Cu, Zn-SOD
THLIENERINT, - T, E tarda KD
SOD #3, SOD {EMOBALICHE L RIT T Lidmwé
Ez b,

K, MEOREEIC LY Cu, Zn-SOD FHOEALA
Rir HO Mm% E. tarda DR, FEK, O 2 #
OREFEHEE (V. anguillarum, S. iniae) 12 L % REGER
(FE %) C#H~7 (Fig. 3~6), FFBERICIT 5 Cu,
7Zn-SOD {EMOZAL % & 5 & E. tarda NUF251 (7%
B ERX TR, HIBEORBR EETORMOTNIED
% & OO FREORE BRAHER I N, —H, ML E. tarda
TIREM D E. tarda NUF194 (553Hk) RGXIZW
T4 G &\ Cu, Zn-SOD {EHE AR S /e
L 50, BYgio Cu, Zn-SOD EHO LF/IL E. larda
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Cu, Zn-SOD iE#IC K 2B biT AN o7, 2D
e 0B E larda BEBX I B A RGO Cu, Zn-
SOD EH O L5 E. tarda A DBE TH 5 Z LMK
WA, tk, BEICE WL E tarda BRE X D
SOD EMICHERIT & K E BT ADNIR P 7o—
7, E— 7 BATER L 0 BicASh: (Fig. 7). B
fig1C 35\ T Cu, Zn—SOD FE# I K & BN 7xp 5 72
B L0, BREIIBSRERYD O Cu, Zn-S0D &
MAFFRERR D 1/2 L FTh A —7 (Fig. 1), R L
DD BBE A DEABRE SN TV A LIT KD LHES
TN B,

E. tarda BHKAT $51F % Cu, Zn-SOD #&M: DR 12 4
{bOBERE, BAEOL IARHTH L, Al L L Td
E tarda BEPMIEMBELELL T 50, HHVE
E. tarda O¥ERB D OF i OWEMB~ 717 7= D

EWEEAREYTEL, SODEROEE»FHRL T
WEEWIEZTTH A, FIHICOWTE, FREFEKNT
5,27 + v Chattonella marina INEEREAEETH
LIk, AEMREBATIERILTOS LHRESNT
W59 F 7o HIEEIC B\ T Enterococcus faecalis, Es-
cherichia coli, Lactobacillus spp., Streptococcus preumoniae
DIEUMEETH A 0, & HoOp MR/ CEART S &
WOBE DD B2 F T TE. tarda 75 05 HEAEL TV
HEIEII S —VED B I ATRYFUEDT
AT FOFER, E tfarda 50 05 EAITZRDO SN
ot (REETFT—X), SO &5 E tarda A
BSOD ORBTH A 0, #ELAL, #HRELTC Zn
-SOD EMEMN LRI 5 VDB ZREESI N, HBEIC
SWTit, MO R+ (lipopolysaccharide,
LPS) 7 “oxidative burst” #ZF# 4 5 L \W\WHEZ TN
BB ERIC, /7137 7y —VIELPSIC L 0EMAL
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W5 5L, A8 IFRIERICITIFIRAIC RIEE < 7 17
7 —VNHEIL TL 5, ThoOEEMFEEAREITE
BIZ UL T b L O#HE L B 5,2 E tarda O LPS
12, SDS-PAGEIC X A%EN/ XX —VDOENICED V.
anguillarum OO L EEH R H T LB LM E -
T\ 5,28 4t 5 T, E. tarda BRYXIZ 110 % SOD {F
DEE ) E. tarda DF> LPS OREIZ L5 DM I35
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