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Abstract

The primary purpose of these study of physiological approach of the root
of a mass death on emaciated olive flounder (Paralichthys olivaceus) in Jeju
island. The experiment was executed from 4 methods (monitoring of the
aquaculture farm, physiological analysis and histological examination on
nutrient deficiency, potential of pathogenic bacteria, effect of hydrogen
peroxide) in olive flounder. The first experiment was executed monitoring of
the ten aqua farms in Jeju island at september to April 2011. According to
results of standard culture method (TSA, SS, TCBS) Virus and bacteria was
not found in April~May and August~September, but during June~July,
bacteria was found in a few agust farms in TSA and TCBS agar media.

We also investigated the effects of starvation during 5 weeks olive
flounder. This study was conducted to investigate hematological analysis,
blood 1on concentrations, histological examination. As a results,
hematological analysis, total protein, glucose concentrations in serum were
no significant differences between the starvated groups and the emaciated
groups in olive flounder. According to results of blood ion concentration,
Na®, ClI, Ca'" was no significant all experimental groups. According to
results of histological examination were also no significant all experimental
groups.

Moreover, we investigated the effect of infection of pathogenic bacteria.
The olive flounder (Paralichthys olivaceus), 75.2+15g wused in this
experiment was obtained from a commercial fish farms in Jeju island and
was injected pathogenic bacteria (1: Vibrio harveyi, 2: Edwardsiella tarda, 3:
Vibrio harveyi + Edwardsiella tarda).

The mortality rates at 8~10days were 100% to all experimental groups.

Histological result were no significant differences between the infected

- viii -
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groups and the emaciated groups.

Also  hematological analysis, hematocrit, total  protein, glucose
concentrations were no significant differences all experimental groups.

Moreover lysozyme activity (serum and mucus), and antioxidant enzymes
were also no significant differences all experimental groups.

Finally, we investigated the effects of hydrogen peroxide (100ppm,
300ppm and 500ppm) in olive flounder.

In addition we tested the effects of physiological change by immersion of
a various concentrations of hydrogen peroxide after infection of a
pathogenic bacteria (1: Vibrio harveyi, 2: Edwardsiella tarda, 3: Vibrio
harveyi + Edwardsiella tarda) in olive flounder.

The mortality rates at 12days were 60% to infection V. harveyi of
500ppm groups, 12days were 100% to infection E. tarda of 500ppm groups
, 10days were 100% to infection V. harveyi + E. tarda of 500ppm groups
in olive flounder.

Also hematological analysis, cholesterol were similar the emaciated
flounder group.

Moreover lysozyme activity (serum and mucus), and antioxidant enzymes
were also no significant differences all experimental groups.

These results were suggested that the showing different features to
emaciated olive flounder, pathogenic bacteria and such as V. harveyi, E.
tarda infections of results. The considered to possible by taking advantage
the monitoring and emaciated olive flounder. the emaciated olive flounder
was mass mortality by a new pathogenic infector but was not caused by
pathogenic bacteria (V. harveyi and E. tarda) infector and immersion of

hydrogen peroxide.
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}

EEHEJE W AUA giAbES FAaREAY ATP AR oyA & ==
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o] &3}t Hol A F8&Ad wet 2714 dAket F714 diAbe] Hl o] 2EEH
| Hochachka, 1997; Virani, 2000; Rees, 2001).
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2]
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(Wardle et al., 1981).
ghd, S48l olele e dflemE |AY AW o oF W FHAtolth
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AbE et AW stutolth. il A EA Ol FE B ShE vlolg s Ao
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= O

.,_,
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Fig. 1. Monitoring of aqua farm in Jeju island.
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gxlo] mRguwola dAs APsta, Ag YAEE (5,600x<g, 588t A
g4 B A7A AL YEL (-720)0] BaeAnt. €% Na+, K+, Cl- &
TR Agte As A7) (Advid 1650, JEOL Co., Japan)& Al-&3le] ZAFSS]
t}.

2-2-6. BAA=

Z} Ao Ao zpgmoll ek ghel Foxk f5+= SPSS B4 H7]A o] 2] dk
ANOVARZ #243}01(P<0.05). HHg Age] A= H (MeanxSD)S 2 LERNS]
t}.
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2-3. YA NAZgd uE W3l

2-3-1. A8
Ayt A% 15+1em, A|F 55+5g2] A3 A E AT 2o A H-Futo}
AR ANE FRoA 1FUT XA & AP AEsiSlt. s4HEH V.

harveyi (JV1) #5¢ E. tarda JE1) ¥+ 1% NaCl #7} TSB (Tryptic soy
broth, USA)ell 18~24A13F v Fet §- zhzbe] w55 At A2 Aol d5 st
#4510 CFU/Me® 24dsgith. 9% & vhgl 3 0.1mH 57 FAksta A9
7|1 b 22 23TE FAANRHeH 74 HAMES V]SS T A4S

=
[}

rr

rUQ
\1
Oll
ol
=
x
i)
=y
ox
Ak
1>
R
mim
©
—
=8
X
diz
o
N
>~
Rl
ol
ol
38
i)

2-3-2. @9 3P 4

Nzt V. harveyi V1) R E. tarda JE1) ¥55 27 574 FASE 159
A1, 5dA e FARR AA st BEHS A nRAg oA Folls Y
&3}o], micro-hematocrit W'H (Brown, 1980)2.2 3ntEAEE (Hematocrit,
PCV)E SAsta, A EY A& 9] A3 dos A7 A=A
o2 S 3,000 rpmolA 1087 YAIE
g eto] YAE A 16A1ZF ool A stal. AL s dAEA7IE AL
&3ty FdA  (Total protein), 3 (Glucose), FZd2HZE (Total
Cholesterol), ZSAAW (Triglyeride; TG) % 7Fx]4=¢l  AST(Aspeartate

oy

aminotransferase), ALT (Alanine aminotransferase)S &
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2-3-3. g% A Lysozyme activity

AN 283 Serum= 242 15 w0 A 96 well plated] 573 & A M.
lysodeikticus solutions 150 p0 23l 450 nmolA FFEE ST F 25T A
IAIZE BbE & FA3 oA FHE s fol lysis A & FFE
T%t}. Lysozyme® &4 ©@el= #9 0.001¢9 4% #A4AE Yl 540
Foz Aosiiit.

2-3-4. 9% AN Lysozyme activity

Hxol A el AAg AFHe = 0.006M PBS (PH7.H)E 7t & d4ligs)
o ASNs FAGY. AN FS5AS 15 b A 96 well plated] 53 & =

M. lysodeikticus solutions 150 @ 23l 450 nmollA SFFEE SAS & 25T
ANA TAIZE REE F SdI FA FFE e ol lysis A & FHE A

o5 gttt Lysozyme® &4 @9+= 9 0.0019 F3% A4S YHElE &

o) ko Aol

O

Fistases gAY 1 F9E AEste] SOD B CATE ZH2) #4983l

95 A& F 9 0.1 g& 0.9% NaClell 33] AlA3g th5 KC (1.17%)2 33
100 mM phosphate buffer (pH 7.4)& F7}st] #23} %la, #23stE A85e
A4E8 (1,000 rpm, 15 min, 4C)ell 93] AW 2 AAES AAS AT A
2 Al 9AEE (13,000 rpm, 20 min, 4TC)3F & Fedqs Fikst a4 S48

Alg s AFgsEE T g A sheEe [ owry et al. (1951)9] Wo] upa} F5 ¢l

il
o
ofo
EN|
1
(@)

A 24 BSA (bovine serum albumin)E AF&3}o] spectrophptometer

nmel A 4383tk SOD= pyrogallol®] #bs Abshgo] AAH= F& FHsh=
— 11 —
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Marklund and Marklund (1974)¢] WHHow =AsH o™, 50 mM phosphate
buffer (pH 8.24) 1.3 miol] #&H 25 & ¥ ¥ 45 e 3mM progallol £
S #7}ele] spectrophotometerd ©]-&3Fe] 325 nme| IgolA FAHSFAL, &4

o=

el 1 @9+ WS T2 pyrogallole] 4HstE 50% SAlsteE @49 ¢

ettt CATZ2HE 542 H0:5 7|2 = AHE3te] spectrophotometerol] 2] &
240 nmiFol A He0.7F 5o Zrdtes SHFE2AN 34 FAHAEE SAHE
Nelson and kiesow (1972)¢] W] o]dle] A5t o, G4 FAL9 =

7 1 mge] @do] wkg-ale] IUAIZ Hy025 nmolz YERNSIT

2-3-6. 2A8H BA

AAMZIE 3F, A, WG, obrkvl, 32 AAskel Bouin §e 2443 1Y
Ark 7t g A

o] A2¥E 9=l Alcohol &% THlE ©<3A, paraffin
o S AR & EF

S AFstal mle]lA2F o2 5~7Tum 79 dHS W

o] haematoxy—eosin®. 2 H] 1l A3} t},
2-3-7. SAAY

Zb Ao A Aoz =g thek gl f-oxk 5= SPSS A sj7]A el < gk
ANOVA=Z #2138t (P<0.05). ¥ Ao A= H (MeantSD)o2 e S

_12_
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2-4. F3 2 Aol 7 xH

2-4-1. 2489

Adde] AFgE gX= AT A Ul FAAAA HdAF 56.40 £ 11.00 g, 3
A 17.8 £ 1.3 me GAE wol o iS4 E 0 (Hx7), 100, 300
2 500 ppmoll A 1A1ZF ekEA 2] F 0, 6, 24, 48, 168 2 312h# o] 7}z WEH

S AAstel AR FAE.

2-4-2. @ A £4

| Fgao A g HS A3k, micro-hematocrit ¥R (Brown, 1980)¢ <3
dlrtEI e E (Hematocrit, PCV)E SAsta, AT 45 flste A
dAs FeaAZE AHA FS daFg o] g Aol 307 WA F
3,000 rpmellA 10#3F A4ltelste] WARAstHA 16412 ool #Astal. &

A EL A5 dAEA 7S AFESe] S A (Total protein), & (Glucose),

ek

=Y 2HE (Total cholesterol), TAAW (Triglyeride; TG) % ZFA]4=91 AST

(Aspeartate aminotransferase), ALT (Alanine aminotransferase)E #23}t}.

FAEE A =A O 2-39] WU Ao wE Wl 7143 Ax =S
EREEE!
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2-4-4. EAA
ZF Ao A Aol g thdF kel Foxk 5= SPSS FA #7|A el 9%

ANOVA=R FAlste] (P<0.05). Wk Aol Ay= Hit (MeantSD)o.E2 YEMYA
=
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2-5. ¥ A F FAses S Y o7 a5

2-5-1. A3

Bt A 20+3em, AF 90+10ge] AAe G5 AFE] G2 A
of AgA] A FxoA 17U EAANI & F4E V. harveyi JV1) 2}
E. tarda (JE1) ¥ 105 CFU/mez dEsle] 0.1my 57 FAIEY. o2 %
Z} ol BEAl vo] 3HEska4r Oppm, 100ppm, 300ppm 3 500ppm & &=of &
1A1Z k8 3 Oh, 6h, 24h, 48h % 168ho] AZHS AAsF . HAES &9l
=, AR A= SE 2 2, v 2AS FadeR AFske 7t

Zbo] iAe] ERR F Ajgste] PATS H5

%

A
iz

=

rob

2-5-2. @9 3P &4

oM Ay stz BALe 2-49 Halsga Ao o gio] 7|%d A Fo
SHAl A AT
2-5-3. ¥x A Lysozyme activity

YA @A Lysozyme activity S42 2-39 ¥ M wE
PN
=

st 713k A3 sdstA AAel

-

_15_
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2-5-4. gx] AN Lysozyme activity

HA %

& HAe 2-39 394 ARagel o

(i
%
oty
=2
N
)2
rot
o
i)
offl
e,
ol
ol
X

2-5-6. 24123
ZF Ao A Aol zAge thdk gkl Foxk 5= SPSS A #7|A el o
|

ANOVA=Z #2438t (P<0.05). ¥ Age] A¥= H (MeantSD)o2 e S
=
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3-1. 9& 948349 ZYH

o

3-1-1. 8% z=A 2%

WA FAEeNM Y] EUHHE S AAJste] Ao,

A
FERE Y 24

4~9L 7] AT A W 1071
=

—-i_‘ﬂ]’ 4“%’ ?:ﬂ]%’ pH’ /\]—

Table 1. Monitoring of aqua farms (2011.4 ~ 2011.5)

Body Body Water .
Aqua ) Salinity Water
I Length Weight Temperature %) pH Feed Qualit
arms . uality
(Cm) (g) (C) "
A 16.5 60 15.5 33.3 7.36 EP Sw+ Gsw
B 18 59 15.5 33.91 7.72 EP Sw+ Gsw
C 19 70 17.2 31.03 7.05 MP Sw+ Gsw
D 15.4 48 17.4 34.5 7.36 MP Sw+ Gsw

1 )
Sw : sea water

2 )
Gsw : Ground sea water

_17_
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Table 2. Monitoring of aqua farms (2011.6 ~ 2011.7)

Body Body Water .
Aqua } Salinity Water
P Length Weight Temperature %) pH  Feed Qualit
arms i uality
(Cm) (@) (0) .
A 17.7 52.6 16.9 35.1 7.58 EP  Sw+Gsw
B 18.6 70.1 16.8 34.85 7.45 EP  Sw+Gsw
C 17.5 62 18.1 31.6 7.15 MP  Sw+Gsw
D 24.7 152 17.5 34.96 7.36  MP  Sw+Gsw
E 17.8 54 16.8 29.39 7.04 EP  Sw+Gsw
F 29 300 17.4 28 7.26 EP  Sw+ Gsw
G 26.25 148.75 16.9 27.01 7.15 EP  Sw+Gsw
H 25.3 128 17.5 35.34 7.65 MP  Sw+ Gsw
I 24.5 117 17.3 27.4 7.48 EP  Sw+ Gsw
J 19.7 82 16.4 31 7.21 MP  Sw+ Gsw
ISw : sea water
2Gsw : Ground sea water
— 18 —
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Table 3. Monitoring of aqua farms (2011.8 ~ 2011.9)

Body

Body

Water

Aqua g Salinity Water
Farms Length  Weight Temperature %) pH Feed Quality
(Cm) (2) ()

A 20 80 23.6 28.1 7.48 EP Sw+ Gsw
B 19.5 80 23.6 28.6 7.21 EP Sw+ Gsw
C 13 15 23.8 28.2 7.20 MP Sw+ Gsw
D 17.5 50 23.1 31.9 7.17 MP Sw+ Gsw
E 19 60 23.4 28.1 7.10 EP Sw+ Gsw
F 20 80 23.4 32 7.24 EP Sw+ Gsw
G 25 200 23.5 31.6 7.20 EP Sw+ Gsw
H 24.5 125 23.3 29.7 7.57 MP Sw+ Gsw
I 20.5 104 23.3 30.4 7.17 EP Sw+ Gsw
J 17 50 23.4 31.4 7.25 MP Sw+ Gsw

1 )
Sw : sea water

2Gsw : Ground sea water

_19_
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3-1-2. A9 £ 2 WY
4~59, 8~9¢€ol= A wrE glolrt AR X AN HAEO] EolA| =
6~7YLo F, G, I 2 J <ok21#o] SS wjx|e} TCBS WA A V. harveyi 9 E.

tarda7t A& HAh o] T 1, ] FAFNA ALF5AAS HeERE g o3k
FH| A7 B ST (Table 5).
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Table 4. Monitoring of diseases (2011.4 ~ 2011.5)

Aqua farms TSA SS TCBS VIRUS

A = — — —

B
C - - - -
D

Table 5. Monitoring of diseases (2011.6 ~ 2011.7)

Aqua farms TSA SS TCBS VIRUS

A 0] - - -

0 - - -
C 0] - - -
D - - - -
E - - - -
F 0] - 0] -
G 0] - 0] -
H - - - -
[ 0] @) -
J 0] 0] 0] -

Table 6. Monitoring of diseases (2011.8 ~ 2011.9)

Aqua farms TSA SS TCBS VIRUS
A - - - -
C 0] - - -
D - - - -
E - - - -
F - - - -
G - - - -
H 0] - - -
I - - - -
J 0] - - -

~ 21 -
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3-2. X9 A4 /A LA X9 AeA v uwEA

o

3-2-1. X9 9% gy #F A3

A Al F, 44 35, 55 F R oY S-S dHdla sle dAe 9
HE wEd das dehiisit 24 Aok o9 S$4E Ueds 1A
Gl A A 3FAAE W] Ar7F Fopx As & 5 3
A2 5 AR 3FARY HEH hat WATIe] A7

o & qlete] Aol Sa=el ghaitnte] ofyel well FAH e CluAE
st AbS-ste] ZIopd el Hustgly] wEem AT

ofN
-z

o 1o
o B oo

N
~
»

o
5
5
o

o]
rlr

A

e

Fig. 2. External analysis of olive flounder (A: O weeks, B: starved for 3 weeks,
C: starved for 5 weeks, D: Emaciated olive Flounder).
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3-2-2. @ A=A £4 4%

Fol <o} ]

42 5FA b &

A %

Els

o]

40%)%}

Fol o3t Z7l= 93k Ao x oJAZT (Fig. 3).

A Aol A

;ﬂ,

o &=, ALT®} v}

o
ﬂo

}ubel ASTE]

3|

4 A5

¢+

N

b ot (Fig. 4).

oF
o
el

et At (Fig. 5).

=
=

M

o

—_
file)

Fod
< o= Helv (Fig. 6).

EotEreh vl

£l

29}
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10

_u 1
EF 0 week 3 weeks 5 weeks

Fig. 3. Analysis of alanine amino transferase (ALT) in serum of olive flounder.
Vertical bars indicate standard division; #*Significant difference (P < 0.05) by
ANOVA followed by Dunnet’s test compared to the O week group. EF : Emaciated

olive flounder.

20

15 -

AST(U/L)
[
(=]

EF 0 week 3 weeks 5 weeks

Fig. 4. Analysis of aspartate amino transferase (AST) in serum of olive flounder.
Vertical bars indicate standard division; #*Significant difference (P < 0.05) by
ANOVA followed by Dunnet’s test compared to the O week group. EF : Emaciated

olive flounder.
— 24 —
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EF 0 week 3 weeks 5 weeks

Fig. 5. Analysis of total protein in serum of olive flounder. Vertical bars indicate
standard division; #*Significant difference (P < 0.05) by ANOVA followed by
Dunnet’s test compared to the O week group. EF : Emaciated olive flounder.
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EF 0 week 3 weeks 5 weeks

Fig. 6. Analysis of glucose in serum of olive flounder. Vertical bars indicate
standard division; #Significant difference (P < 0.05) by ANOVA followed by
Dunnet’s test compared to the O week group. EF : Emaciated olive flounder.
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[e)
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S BT (Fig. 7). g9 A<

g4Fe HEFo|

3-2-3. Y9 o]
B R R

T M " N T W Ryl i my o o T ™
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X Caliny ° < S~ o 2o
= T T To o] il oy 5 o T 7 .o W B % T =
M 5 B JR Y ook B ow W of ®» x o ¢
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EF 0 week 3 weeks 5 weeks

Fig. 7. Change of Na' concentration by starring of olive flounder in serum. Vertical
bars indicate standard division; #Significant difference (P < 0.05) by ANOVA
followed by Dunnet’s test compared to the O week group. EF : Emaciated olive
flounder.

9 -

o
1
—

K+(mEg/l)

LOE)
1

EF 0 week 3 weeks 5 weeks
Fig. 8. Change of K' concentration by starring of olive flounder in serum. Vertical
bars indicate standard division; #*Significant difference (P < 0.05) by ANOVA

followed by Dunnet's test compared to the O week group. EF : Emaciated olive
flounder.
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EF 0 week 3 weeks 5 weeks

Fig. 9. Change of Cl” concentration by starring of olive flounder in serum. Vertical
bars indicate standard division; #Significant difference (P < 0.05) by ANOVA
followed by Dunnet’s test compared to the O week group. EF : Emaciated olive

flounder.
16 -
12 - S
T g
o
£
E 4
1]
J
u 1
EF 0 week 3 weeks 5 weeks

Fig. 10. Change of Ca'" concentration by starring of olive flounder in serum.
Vertical bars indicate standard division; #*Significant difference (P < 0.05) by
ANOVA followed by Dunnet’s test compared to the O week group. EF : Emaciated

olive flounder.
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Fig. 11. Change of Mg'" concentration by starring of olive flounder in serum.
Vertical bars indicate standard division; =Significant difference (P < 0.05) by
ANOVA followed by Dunnet’s test compared to the O week group. EF : Emaciated
olive flounder.
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Fig. 12. Histological feature of intestine from control olive flounder (x400, Bar
20m).

Fig. 13. Histological feature of intestine from control olive flounder (x200, Bar =
50m).
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Fig. 14. Histological feature of intestine from starved olive flounder for 3 weeks
(x400, Bar = 20um).

Fig. 15. Histological feature of intestine from olive flounder starved for 3 weeks
(x200, Bar = 50um).
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Fig. 16. Histological feature of intestine from olive flounder starved for 5 weeks
(x400, Bar = 20um).

Fig. 17. Histological feature of intestine from olive flounder starved for 5 weeks
(x200, Bar = 50um).
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Fig. 18. Histological feature of intestine from emaciated olive flounder (x400, Bar =
20m).

Fig. 19. Histological feature of intestine from emaciated olive flounder (x200, Bar =
50m).
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Fig. 20. Mortality rate test of Edwardsiella tarda and Vibrio harveyi infection olive

flounder.
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3-3-2. @ A=A £4 4%

dulEAZE (Hematocrit) S4g A3 oL @Al nls] JV1d JE1+
TE FAAZ ATl FoHoz v PSS JERHoY V1 Aol A
we} AAasE S UeRa, JE13 JVIHIELE 79 A7
Aol A AR At whet Srbske e JERY (Fig. 2D). 3¢
£ Yell+= ALT (Alanine aminotransferase) 574 23 JV1 Al oA of ¢
& d@Ael vl frelHow we FAE yehdlon A7 el wel 54 3]
7Vebe S dEHTh JEL A3 TelM e AdSY gA9 FAoR AR
A3E vebdllth JVIHIELE &8 29 A2 Aol A Az dtel wet o
A HAHT fFHo 2 =& FFS HEWlT (Fig. 23). AST (Aspeartate
aminotransferase) 54 A= BE Aol w9 =2 7F =48 vE

= T A9 "R AR s vERHem Az el we JAF STt
sttt (Fig. 22). & ZdU2HE (Total CholesteroDZ4 A3} JE1 A& ol A
o 9T HAS AR fAbg FFS dERET T2 A TeAE o
7 gl mlel wrgkot AzbA el wet Jxk Frhekith (Fig. 24). 99

(Glucose)=74 A3t A58 FA nls) A& |Aek VI Aol 254

—

A%

ol K1

o|N

FrAeE ARE Ve oW AR el whet Ak S Heolal 9t JEL
AT = T2 AZE Ao wel Frkske A oR yEhwTh o= AZg
o] Eor st Feadlle] ®aj7F Ho] delow FYuo FFALY
FAZE =A YEhgE Aoz et JVI+IES &3 1 A7 A elA
T ASQd YT dAld vE] oA or W FXE YEh o HAk Al
b ATl whey FA7F FteE S B 5 Ak (Fig. 25). ¥ @A (Total
proteim) =7 A3} o Y3 HAld H3 e AATFAA fFolHoR vte

Jo
1o

S YERYE (Fig. 26). $8AW (Triglyceride) 54 A3 JV1 Aol A
Ao wg vke F25 veEldATh JE1 A@TelAE 194 954 9=
ok A A dEhiew AREE el wel Frlebe e dERT
VI+IES &% 249 AR Add 4943574 bl v

U = | =

2 Yehlloy Azl tel 43 FrkeeAe ey

A

ats Jo
xo

o _1
&l

0Q

&)

J
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Fig. 21. Change of hematocrit levels by infection of E. tarda and V. harveyi in
serum of olive flounder. Vertical bars indicate standard division; *Significant
difference (P < 0.05) by ANOVA followed by Dunnet’s test compared to the control
group. EF ! Emaciated olive flounder.
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Fig. 22. Change of aspartate amino transferase levels by infection of E. tarda and
V. harveyi in serum of olive flounder. Vertical bars indicate standard division;
*Significant difference (P < 0.05) by ANOVA followed by Dunnet’s test compared
to the control group. EF @ Emaciated olive flounder.
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Fig. 23. Change of alanine amino transferase levels by infection of E. tarda and V.
harveyi in serum of olive flounder. Vertical bars indicate standard division;
*Significant difference (P < 0.05) by ANOVA followed by Dunnet’s test compared
to the control group. EF @ Emaciated olive flounder.
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Fig. 24. Change of cholesterol levels by infection of E. tarda and V. harveyi in
serum of olive flounder. Vertical bars indicate standard division; #*Significant
difference (P < 0.05) by ANOVA followed by Dunnet’s test compared to the control
group. EF ! Emaciated olive flounder.
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Fig. 25. Change of glucose levels by infection of E. tarda and V. harveyi in serum
of olive flounder. Vertical bars indicate standard division; *Significant difference (P

< 0.05) by ANOVA followed by Dunnet’s test compared to the control group. EF :
Emaciated olive flounder.
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Fig. 26. Change of total protein levels by infection of E. tarda and V. harveyi in
serum of olive flounder. Vertical bars indicate standard division; *Significant
difference (P < 0.05) by ANOVA followed by Dunnet’s test compared to the control
group. EF ! Emaciated olive flounder.
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Fig. 27. Change of triglyceride levels by infection of E. tarda and V. harveyi in
serum of olive flounder. Vertical bars indicate standard division; #*Significant
difference (P < 0.05) by ANOVA followed by Dunnet’s test compared to the control
group. EF ! Emaciated olive flounder.
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3-3-3. A3 FA Lysozyme activity

g% Lysozyme activity 2% A &< JV1, JE1 2 JVI+JEL Ag@FA4 o
A @A vlE] Ag@igde] HojA e S vEHlew, AzE el uhet
Fold o F7hshe S YeERI Y (Fig. 28). A9 Lysozyme activity =4
A3 ¥4 Lysozyme activity ZA3e} vpx7kx 2 JV1, JE1 2 JVI+JEl &
oA oAgFTY IwEY FojFor BE WY @S Holur) Agto] At
o wel A oA ew Frleke e WEbiYE (Fig. 29).
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Fig. 28. Change of serum lysozyme activity levels by infection of E. tarda and V.
harveyl in serum of olive flounder. Vertical bars indicate standard division;
«Significant difference (P < 0.05) by ANOVA followed by Dunnet’s test compared to
the control group. EF : Emaciated olive flounder.
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Fig. 29. Change of mucus lysozyme activity levels by infection of E. tarda and V.

harveyl in serum of olive flounder. Vertical bars indicate standard division;

«Significant difference (P < 0.05) by ANOVA followed by Dunnet’s test compared
to the control group. EF : Emaciated olive flounder.
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3-3-4. &itsl a4 54 243

CAT &4 A7 JV1, JE1 € JVI+JE1l A@FolA A4 el we} Ha Z
Zbebe Ade wylow Sl 94T ¥Aeh wAR AaE YEsit
(Fig. 30). SOD %74 ZA3 9] JV1, JE1 % JVI+JEL A@TelA AZHE Zef

uhel M2 S7hekE AEe nilen 544 JE1 A@TelA Ha 2 ax &
A= Hain (Fig. 3D).
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Fig. 30. Change of catalase activity in E. tarda and V. harveyi infection olive
flounder. Vertical bars indicate standard division; *Significant difference (P < 0.05)
by ANOVA followed by Dunnet's test compared to the control group. EF

Emaciated olive flounder.
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Fig. 31. Change of Superoxide dismutase activity in FE. tarda and V. harveyi
infection olive flounder. Vertical bars indicate standard division; #*Significant
difference (P < 0.05) by ANOVA followed by Dunnet’s test compared to the control
group. EF ! Emaciated olive flounder.
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3-3-5. 2484 14 A3

= A HES AAERAT. dxTE A BE 2FlA
o7t R HEAFo] dojub= FE BFEU ST, Fig. 329 B, D, E oA
Ao e 3= @2 39tk Fig. 32 E dAE AANE 32 #23s)
At o P9FAAS Hol: ¥A (Fig. 32 B)9k JV1 + JE1 (Fig. 32 B)ollA A}

PN
o, gAZAAE Hol= YA (Fig. 33 B)¢F JV1 +JE1 (Fig. 33 E)ellA & =

A g @ 2Ae BRHn, o el WAE, BuE AUz sFoe o
Y5 BT
ANFZANE Tt JVIT gEo g FA 28-S A9 RE 28

A o]l PHE A ko Fig. 34 AZ A3 wE aFoA d¥7}
d ANom W gt AL BAAA Fig 349 C D, E 1FANN 249

2 995 #AZEor, Fig34 B 2 E 2§ 437 243k dxez v
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& e AS dESI o] 99 4T A Kol IFolA Fig. 349 C
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Fig. 32. Histological feature of gill by E. tarda and V. harveyi infection in olive
flounder (A : Control flounder, B: Emaciated flounder, C: Flounder infected by JV1,
D: Flounder infected by JE1, E: Flounder infected by JV1+JE1l). Bar=10um.
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Fig. 33. Histological feature of intestine by E. tarda and V. harveyi infection in
olive flounder (A : Control flounder, B: Emaciated flounder, C: Flounder infected by
JV1, D: Flounder infected by JE1, E: Flounder infected by JV1+JE1). Bar=10um.
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Fig. 34. Histological feature of kidney by E. tarda and V. harveyi infection in olive
flounder (A : Control flounder, B: Emaciated flounder, C: Flounder infected by JV1,
D: Flounder infected by JE1, E: Flounder infected by JV1+JE1l). Bar=10um.
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3-4. Ha3t 52 Aol 97 &7

3-4-1. 8% Ay 2447

kot svtEARE (Hematocrit)gE =

Howm Yo S vEtdHlou AxHAEI wEt Fbete e UEW
(Fig. 35). zro] AXZE=E Yeld+= ALT (Alanine aminotransferase) %
AST(Aspeartate aminotransferase) =74 23} Oh 100, 300ppmolA o 54+
HA ek oA om AR 235 Ueb oy 500ppmel A vl w2 FAE
YERHSITE 6h o] 3= = AFFolA F438 S7F s en 24h o %

ZAAastHyY 168h Ao 100ppm= A|<gF Y= 300, 500ppmolA A S
AT Bo oA ow H2d A5 yEith 312h Aol BE Aol A
EE A¥Te foHer fARRE FEE vEEd (Fig. 36, 37). @9
(Glucose)574 A3 o9dF4 FAlol vl e Aol Aol wet
oo Frtete FHS Holal Ak e EFow <t Felazlle] &
7b Hol dejor fluo] =FALe FAVE A YEides AoR vetdEn

(Fig. 38). &= Zd 2HE (Total Cholestero)Z% A3} ogdFA gxlo H|s)

il

[m
o

oo w9 F2 FFe dEElvh AN ARG del] uhe) ofA £
FAE YetlaL ok (Fig. 41). 8 AW (Triglyceride) 54 23 954
Hlsl frolf o vt 25 Yehal IAIRE A3 A ate] wel 6hA F-H
kA3t Al F7FslTE 48hol$ thA] FAdhe S vERTE (Fig. 40).
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Fig. 35. Analysis of hematocrit in serum of olive flounder exposed to a various
hydrogen peroxide concentrations. Vertical bars indicate standard division;
*Significant difference (P < 0.05) by ANOVA followed by Dunnet’s test compared to
the control group. EF : Emaciated olive flounder.

80 - 0O Control W EF 100ppm @ 300ppm M 500ppm
*
* *
*

60 -
=
=7
& 40 -

20 - I

0 Cm

Oh Gh 24 h 48h 168h 312h

Fig. 36. Analysis of aspeartate aminotransferase in serum of olive flounder
exposed to a various hydrogen peroxide concentrations. Vertical bars indicate
standard division; #Significant difference (P < 0.05) by ANOVA followed by

Dunnet’s test compared to the control group. EF : Emaciated olive flounder.
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Fig. 37. Analysis of alanine amino transferase in serum of olive flounder exposed
to a various hydrogen peroxide concentrations. Vertical bars indicate standard
division; *Significant difference (P < 0.05) by ANOVA followed by Dunnet’s test

compared to the control group. EF : Emaciated olive flounder.
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Fig. 38. Analysis of glucose in serum of olive flounder exposed to a various
hydrogen peroxide concentrations. Vertical bars indicate standard division;
*Significant difference (P < 0.05) by ANOVA followed by Dunnet’s test compared to
the control group. EF : Emaciated olive flounder.
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Fig. 39. Analysis of cholesterol in serum of olive flounder exposed to a various
hydrogen peroxide concentrations. Vertical bars indicate standard division;
«Significant difference (P < 0.05) by ANOVA followed by Dunnet’s test compared
to the control group. EF @ Emaciated olive flounder.
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Fig. 40. Analysis of triglyceride in serum of olive flounder exposed to a various
hydrogen peroxide concentrations. Vertical bars indicate standard division;
«Significant difference (P < 0.05) by ANOVA followed by Dunnet’s test compared
to the control group. EF : Emaciated olive flounder.
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Fig. 41. Analysis of total protein in serum of olive flounder exposed to a various
hydrogen peroxide concentrations. Vertical bars indicate standard division;
*Significant difference (P < 0.05) by ANOVA followed by Dunnet’s test compared
to the control group. EF ! Emaciated olive flounder.
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Fig. 42. Change of catalase activity in olive flounder exposed to a various
hydrogen peroxide concentrations. Vertical bars indicate standard division;
*Significant difference (P < 0.05) by ANOVA followed by Dunnet’s test compared
to the control group. EF : Emaciated olive flounder.
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Fig. 43. Change of superoxide dismutase analysis in olive flounder exposed to a
various hydrogen peroxide concentrations. Vertical bars indicate standard division;
*Significant difference (P < 0.05) by ANOVA followed by Dunnet’s test compared
to the control group. EF @ Emaciated olive flounder.
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3-5. HLd #E F Fses S A o 23

3-5-1. FJAitg 4 A4 HEE 23

V. harveyi 2 E. tarda®l WlgF #}%ksk=24 100, 300, 500ppme] &+tAd H
2~E Ay #}heg4 100, 300, 500ppm 55 V. harveyi, E. tarda 8Ll
gk gAd S 2ta e o= YElWt. £ tarda A& 500ppmol A A
w2 e UEllar Ve harveyiol A= 300ppmel Bl 500ppmol A oFgt

Fig. 44. Antimicrobial testing of V. harveyi and E. tarda by hydrogen peroxide. (A)
100 ppm (B) 300 ppm (C) 500 ppm
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3-5-2. ¥jx] =% A3}

JV1, JE1 9 JVI+JE1l E3 7d=" 49
TCBS % SSujAJo] =wtdle] pibsl4 oFS AIZM A Tto] whe WA HE
ZFS 54 33t TCBS wix|9} SS #j#A| = Aeux| 24 ojg] 7}A] o] A

T
=
2
ot
=
ot
fllo
A3
£
,%
2
=

rU

ol FalatA Agshs EdE Ffete dduA el wEid HHow 3
= AlAt o9l o] AXAEo] 1 e 5AAA ZFZY (Colony)e] A7z
et golstAl HAow s Aws AYd 7 A JVI fHEel= TCBS
FHMAE JE1 AZol = SS A E AEeqlth. JV1 A& A Ew 39
Aol SS ®iA] 100 ppmel A 300, 500 ppmel Hl&] FolHoz we FRUsh
dEEen 7dAA = wtl= 500 ppmell4 100, 300 ppmel Hlsl {4
o= W fo FTEYrt #E HATH V1 Z2YE v 3U4 9 TCBS Hj
#1100 ppmollA 300, 500 ppmel H|&| feldow we Fayrl BEEglo
W 7dAo = Wb 2 500 ppmolA 100, 300 ppmol H|3] Fojdow He
o ZrYrE ¥ {2y JVI+JElL 232 Ayrd 3950 TCBS =i~ ¢}
SSEjAol Al 100 ppmoll Al 300, 500 ppmell W& ooz @e FzYrt #
Zelor 7dA = W= 500 ppmelA 100, 300 ppmell B3] o] A<
2 B o FRYrt 3 FHdh olE 3dAdle Hakslra ofgow <l
g JV1, JE1 % JVI+JEL ol tigh atA wiitol] gA el zas Wt

APEAIA 500 ppmoll Al AL AA AZHAAT 7Aoo = RS AE
thal Al oF&AIZ1 500 ppmoll Al HAbstarAo] Hg o= Qlste] YA ule] W
Ho] AatEo] 100 ppmel H3] 300, 500 ppmelA © e FEU7 A
2o & sote T},
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Fig. 45. Change of color in TSA, TCBS and SS agar by immersion of a various
concentrations of hydrogen peroxide in after infection pathogenic of a V. harveyi
olive flounder (Paralichthys olivaceus).

(A) : 3 Days, (B) : 7 Days
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3-5-3. BT #Fd wE HiAd 4 FS gAY dAre 53 A

JV1, JE1 3 JVI+JElS 5% #AAAA dAres SAHS 239 V1 4387
500 ppmel Al 1244 60% #HAHES HERY 100, 300 ppm Ht} =2 HA}
&S yehid JE1 29T =4 23 500 ppmol A 1240 100% HAAHES
e 100, 300 ppm XEth ¥ #HAARES UERATH JV1d JE1S 53 794
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Fig. 46. Mortality by immersion of a various concentrations of hydrogen peroxide

after infection of a V. harveyi in olive flounder.
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Fig. 47. Mortality by immersion of a various concentrations of hydrogen peroxide a

fter infection of a E. tarda in olive flounder.
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Fig. 48. Mortality by immersion of a various concentrations of hydrogen peroxide

after infection of a V. harveyi + E. tarda in olive flounder.
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3-5-4. Y A3y A4

JvtEAE E (Hematocri)=4 A3} JV1, JE1 9@ JVI+JEl HY97S 5%
FAGE 1ol AR FAEE Hu Zu A UEde RS 0 5
DA ALy AR 9 YERS T (Fig. 49). HA]92¢1 AST (Aspeartate
aminotran-sferase), ALT (Alanine aminotransferase) 4 A= o ¢
T JART fFoHoR wfg A YEhdes S vERTE 29 A (Tot
al protein)Z4 A3 A< FA7F YT GAETY FejHoR wfg FA
UEREAIRE A7EE ol mpet X 7F Qb4 st = S UERT S EFdsdHE
(Total cholestero)Z3d ZA3} JV1 2FdAE=E L5 G219 vl A 5=
A5 vl oy v aFdAe fFYHeR 52 Fds vEhdal
F (Glucose) &4 A3 JV1, JE1 ¥ JVI+JEl HYHS 54 FAE 15
A LT A9 fFrH ez fFARe S dERa glo, JVI+IEL 1F
oAM= AlZE Aol wel Jap FA17F hAashe S e ok F9AW
(Triglyceride) 574 A¥ JV1 TIgolAe o958 IFHT 4oz e
FA2 JeEbdAT JE1 2 JVI+JEL ZFo4E Oh, 6 holAde 954 1§
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Fig. 49. Hematocrit analysis by immersion of a various concentrations of hydrogen
peroxidei after infection of a bacteria in olive flounder. Vertical bars indicate
standard division; #*Significant difference (P < 0.05) by ANOVA followed by
Dunnet’s test compared to the control group. (A: JV1, B: JE1, C: JVI+JED)

EF @ Emaciated olive flounder.
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Fig. 50. Alanine aminotransferase analysis by immersion of a various concentrations
of hydrogen peroxidei after infection of a bacteria in olive flounder. Vertical bars
indicate standard division; *Significant difference (P < 0.05) by ANOVA followed by
Dunnet’s test compared to the control group. (A: JV1, B: JE1, C: JV1+JE1) EF :

Emaciated olive flounder.
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Fig. 51. Aspartate aminotransferase analysis by immersion of a various
concentrations of hydrogen peroxidel after infection of a bacteria in olive flounder.
Vertical bars indicate standard division; #*Significant difference (P < 0.05) by
ANOVA followed by Dunnet's test compared to the control group. (A: JV1, B: JEI,
C: JV1+JED) EF : Emaciated olive flounder.

_64_

Collection @ jeju



100 - A

O Control
= B EF
= ]-IE} == T+ == E
E 350 T } 100ppm
% ' 300ppm
T | W 500ppm
) . . . i
Oh ah 24h 42h 162h
10D B
O Control
g h : B EF
E 50 - } : - {f 100ppm
% 300ppm
b B 500ppm
) i ; i i
Oh ah 24h 42h 162h
100 4 C
O Control
-% i B EF
£ so | } h E 100ppm
g i 300ppm
% B 500ppm
) ; : i i
Oh ah 24h 42h 162h

Fig. 52. Glucose by immersion of a various concentrations of hydrogen peroxidei
after infection of a bacteria in olive flounder. Vertical bars indicate standard
division; *Significant difference (P < 0.05) by ANOVA followed by Dunnet’s test
compared to the control group. (A: JV1, B: JE1, C: JV1+JEL)

EF @ Emaciated olive flounder.
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Fig. 53. Total protein by immersion of a various concentrations of hydrogen

peroxidel after infection of a bacteria in olive flounder.

standard division;

Vertical bars indicate
*Significant difference (P < 0.05) by ANOVA followed by

Dunnet’s test compared to the control group. (A: JV1, B: JE1, C: JVI+JE1)

EF : Emaciated olive flounder.
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Fig. 54. Cholesterol by immersion of a various concentrations of hydrogen
peroxidei after infection of a bacteria in olive flounder. Vertical bars indicate
standard division; #*Significant difference (P < 0.05) by ANOVA followed by
Dunnet’s test compared to the control group. (A: JV1, B: JE1, C: JVI+JED)

EF : Emaciated olive flounder.
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Fig. 55. Triglyceride by immersion of a various concentrations of hydrogen
peroxidei after infection of a bacteria in olive flounder. Vertical bars indicate
standard division; *Significant difference (P < 0.05) by ANOVA followed by
Dunnet’s test compared to the control group. (A: JV1, B: JE1, C: JVI+JE1)

EF : Emaciated olive flounder.
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3-5-5. 33 AN Lysozyme activity 24 A3}

g% Lysozyme activity 54 23} JE1 % JVI+JE1l ZFoNA A< WY
gdo] "olAurt AR Aol wel HAxk Frteke S vElnh Ao
Lysozyme activity 54 ZAIo|A+= ¥ Lysozyme activity?i= ¥HZ JE1
2 JVI+JEL Z2FdA AT IRt 4oz 2 Wy @48 Holt

7} Azkel Bagl mek A frelH o gashs F4S e
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60 1 A

a0 - * O Control

B EF
By : 100ppm
300ppm
B 500ppm
ﬂ 1 1

Lysozyme activity in serum(unit/mL)

0Oh ah Zh 162h
O Control

Lysozyme activity in serum(unit/mL)

Oh ah

a0 C

163h
O Control
B EF
100ppm
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20 |-E‘ [|: i
o i i
Oh ah

Fig. 56. Analysis of lysozyme activity in serum by immersion of a various

300ppm
B 500ppm

Lysozyme activity in serum(unit/mL)

B EF
100ppm
300ppm

B 500ppm

152h

concentrations of hydrogen peroxidei after infection of a bacteria in olive flounder.
Vertical bars indicate standard division; #*Significant difference (P < 0.05) by
ANOVA followed by Dunnet's test compared to the control group. (A: JV1, B: JEI,
C: JV1+JED) EF : Emaciated olive flounder.
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60 7 A
E
= ]
“=‘§’ % {* * O Control
= 40 *
= 1 - N EF
=
.% 100ppm
&2 1 300ppm
g g B 500ppm

ﬂ i i i i

Oh ah 24h A48h 162h

s0 1 B
= -
= . *
1 { ** O Control
S ao
= ][ } B EF
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=
E 20 - 300ppm
& : B 500ppm
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] .
= s
= { - O Control
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= { ' |  EF
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= :] 1 1 1 1

O ah 24h 42h 1a2h

Fig. 57. Analysis of lysozyme activity in mucus by immersion of a various
concentrations of hydrogen peroxidei after infection of a bacteria in olive flounder.
Vertical bars indicate standard division; #*Significant difference (P < 0.05) by
ANOVA followed by Dunnet’s test compared to the control group. (A: JV1, B: JEI,
C: JV1+JED) EF : Emaciated olive flounder.
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3-5-6. i3t 54 54 A%

CAT activity 4 A3 JV1 A5 A7 ol uel dap a8 o]
7Vt A4S Holthrt 6hAl 500ppm AP TE ALt B AFFoNA
A5 aste A4S Jedllth JE1 Ad 5 OhAl AlzE A el whe A

=
A ool Frksttt 6hAl Ak 2=u W @4l Wolx= AP Hlo

L, 500ppm ©lM= AIRE Aol wEl FARE BAgAd FAE YERRT
JVI+JE1 AdaFol = OhAlFe dAsH S7He = Z&s Blem, 6hA
o] 2= AIZHE el whEl 500ppme A9 YA Aol MM e Fhas)
= A%d= dEblY (Fig. 58).

SOD activity 574 A% JV1 AdazolA izt vl 543 £ A&
ek JEL A3 amol s AlRE Aatel bt Ak anddol Suhehs A
F& wola Arh. A9 Al fAR $£AE UEhla )l JVI+JEL A
FaFolMs OhAlel F438] & FAE Holt 24hA) A A sttt 48hA)
FEE oAl Sk A vebllt (Fig. 59). ’
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40 4 A
E . P ) O Control
= Bl 2z N EF
g 2.0 a8 —1[ i Ex 100ppm
g 300ppm
E  10- B 500ppm
0.0 1 1 1 1
ah &6h 24h A48h 168h
3.0 B
= 4 * % g7+ * ¢
E
£ 20 - { = O Control
= n i B EF
__%1 100ppm
= 1.0 H
g 300ppm
& B 500ppm
0.0 1 1 1 1
ah &6h 24h A48h 168h
30 C * *
ol . :
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= 20 - ;
Z { H % h u EF
g 100ppm
= Fae 300ppm
g B 500ppm
0.0 1 1 1 1

ah &6h 24h A48h 168h

Fig. 58. Analysis of catalase activity by immersion of a various concentrations of
hydrogen peroxidei after infection of a bacteria in olive flounder. Vertical bars
indicate standard division; #Significant difference (P < 0.05) by ANOVA followed by
Dunnet’s test compared to the control group. (A: JV1, B: JE1, C: JV1+JE1) EF :

Emaciated olive flounder.
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24h 48h
80 -
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Fig. 59. Analysis of superoxide dismutase activity by immersion of a various
concentrations of hydrogen peroxidei after infection of a bacteria in olive flounder.
Vertical bars indicate standard division; *Significant difference (P < 0.05) by
ANOVA followed by Dunnet’s test compared to the control group. (A: JV1, B: JEI,
C: JV1+JED) EF : Emaciated olive flounder.
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om, o] Al7ldl= shd7| e 2 A AV|eE dAets Aom detE ot w
kA 2 Aol A= ol dk Al7lel lojAel |gA HARe] €ls eyl fl8t
o FAlele] xAS Eyste] 5% NaCl A7} tryptic soy agar (TSA, Difco),
thiosulfate citrate bile sucrose (TCBS, Difco) 2 SS H#ujx]o] 747} Zgsh
5, 25CollA 24413 w5 Al Feleainy. 1 A3 4~59 B 8~9
o= Ald HH ot A=HA gdkoy, oAYSde] UEue 6~7Hl
SS #jx]e}F TCBS WAl A V. harveyi ¢ E. tarda 7} A= Ao, °o] F

-

0

Bopagel At A9 tehils dxel o@ d@wAsl wasdt 6
ARE 79 Aolo] AFY AWS EFW AW WA o] ¥ AL Fe A
Sol @ Sz ) ARFHT BA Y o AR, FAY 5o 4

of AHo AIAY = FHASIE At Hldstes Aoz dEA Q)
(Wardle et al., 1981).
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<
e 4
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EFE S vt By 9t} (Tin Tun et al., 2000).
AdTde Hedle AFE By Aud JAseE 3T HAAEAEF

Myxidium fugu, Myxidium sp., Leptotheca fugu®t Myxidium fugu %

Leptotheca fuguel 71A%t= 2T v EAEC] G o, 24420 AdA

of tiair e Hgs] we A & AEjeltt (Ogawa and Yokoyama, 2001).

2000t Zo dE 7tauAwtE FAErte] HAE (red sea bream, Pagrus

=& myxosporean ¢

major)® Y= (spotted knifejaw, Oplegnathus punctatus) o9
pathogenic agentE& 2] % SSU rDNA A <&ol o5l E. leei &4 &2ls)
&t} (Yanagida et al., 2008).

A zA o FAE Myxidium sp.2 ¥ ZA 3 3153 (lamina propria)
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St (Tin Tun et al., 2002).
AR (Paralichthys olivaceus)ol| Walx= AR wjofx}7] ol 2] 2ol A
dx1°] Myxosporean olg5el thate] 200550 Hzx Hi How, 1

Nl

pathogenic agent® Enteromyxum leeis 943Fa ¢t} (Hiroshi et al.,
2005). stAIRF Ao AFRI= G, A= vgdFe A7) HelA oAgSA
Al thsto] ALl ol .2 & tekal ofA L

AL dRloem FAHY F v v LAY #HdE Ak

o] AR XMyl A3 (Yasuda et al, 2005)5 wlgo = 3lo] Ao A}

§9 WAL 20~25cm Atolel Q= AAE ATFES FAFAA Fipgol A}
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gt Fol FAH d= AdUAES H=sHA AHEste] Z]ot Al AW

2 AAXIY ol dAE AAIZE T]okro]l EA o] BlEf v MR =S e
th= Aol §ASHAl YERSETE (Weatherley and Gill, 1987). 99 S5 Y
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YEH L ole A o® YEsth
gaAg sty FEAo A= Davis & Parker (1990)0] w2 ASTS} ALT+ A
0 , A, Gl A giabel] Fojshs @R A, o Ao A /dE 7t
A FSFE 1 Fell (Gordon, 1968)7F dojyar &40 oA dF v=
2 X3 FA (Casillas & Ames, 1985; Rao et al., 1990).
ALT A% 44 35 F Zaxsdvr 55 & da S71esinh o= ALTE
Ao o8] Zawthi= Bal (Yamamoto, 1988)9F AX|&Ach, 55 & A=A
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E. tarda @42 V. harveyi + E. tarda S35
A SR FAE HAet] MEDS AASH
ofFe AT I, 1A H 2 2EY 2 A APdor AFgo] JhEst
W, AFR ] g die Agoly 1 oFo] Asie AASE R Al whet
AE WaleEcta BaEQt (Garrido et al., 1990; siddiqui, 1977). 3+ &4
TRl ALT ASTellA WAz addel Ee Aol mie =2 3t &44 4
Ehfglon o= ofAe] A dErt £4 SeTEH e Feivl dojuva &4
o] ot dF =7t SUtete A FARE diEe yE
1968; Casillas & Ames, 1985; Rao et al., 1990). 184} =5

Aol oM AdS/HARY Sddd T AU 8] W2 FAE UE
Wdth =535, T 9 SRS AWl F ALY =4
dHA el 58 T A QoA olAH F AolE HAltE AL YT
el JhAeE WA Alet A ARAZE ABeshA ddiitel] ZolE T A
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5
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[@N
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=

Lysozyme activity= 4 2 & 54 A2S AU o] 49 F 3
718 A, 3 o]y s 2 H o dEAY A8 ol #AFozN AA
Wy 7] 2ol thekst o
A lysozyme 54 A3} ALl V. harveyi, E. tarda 2 V. harveyi +E. tarda

A GAel Hls] WedAgo] "ojAe s vERHloL, A
Aol wet FojAow Frkste e vERIY A9 Lysozyme activity

=4 A3 A Lysozyme activity 239} w7V A2 V. harveyi, E. tarda 2

g8 g9sts Aoz ¢4 A vt (Mohandas, 1985). &

s

V. harveyi +E. tarda Z1w°lA o934 IFRT foder v mo &
e Holtprb AlRto]l Austel whel HAF FolH o Frkste e WEl
th o= AYTAS el AISE doldt 235 vERH

Ao e 45 2Edzd os) AdE 44 as od fFal=doly of=
ol =EEHAS wl HA M= olso] FHrstAl Bl Ao XA
o] £A5 9438 4= 9t} (Goldberg and stern, 1977; Simon et al., 1985;
Moody and Hassan, 1982). o|&|gt &A4kao thsto] Aol = itstass
ol superoxide dismutase (SOD)®} catalase (CAT) 55 AASIY] AE7]&F
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e4g W sow diA

V. harveyi,

E.
% Bk AT

At CAT =4 A3 V. harveyi, E. tarda 2 V.
harveyi +E. tarda 237X A7z} wet Hap Frtske AES B
H 5dAl = AYSY dxle AR A3E YErAT SOD = 3

. tarda 2 V. harveyi + E. tarda A3 A A7 el w4
™ 594 E. tarda A@TOA Hi E2
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g ugled ot WUF BUow A A Do WojHy] WErow wetd

Auo R B Ade AARI) AF SetepEel FaAeiste] wAE o
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4 A3t ojfel degie

21 th (Bansal et al.,, 1979).
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dels doive Axet FARsHAl UEbstH (Yamawaki et al, 1986
Khattak and Hafeez, 1996; Shen et al., 1997). o]#]3 Ai}= WA AL
AddAdatel o] FGHAtel HEE xtolE Hol= Ao R deET

i, 2EP 2] os WA s DA Wil AI7AI]l SODSE CAT7}
AA o] Fast #AE=Z H3AZIY (Forman and Fridovich, 1973; Wendel
and Feuerstein. 1981). o]&]& 34tsl a4+ ofF &, 24 2 A4 wet
gtz g4 FAo] WteleE How dex vt (Aksnes and njaa, 1981;
Wdzieczak et al., 1981; Gabryelak et al., 1983). 7}=Fol =&H %59,
gtaol 9 FkEe] wmZFE o] FolA SOD B CAT :EA& EAo] F7tHe 2o
2 Huxlo] t} (Pedrajas et al.,, 1996; Zikic et al., 2001; Basha and
Rani, 2003). ¥ A= Fiksts of5 A SOD 2 CAT FA17F 54 3H
S7FFAT 7 Al el mey Al FA R Foll s AdE YERRITH

AAdd A5 HikstraE Agste] 5 Al skl A% A

7+ £4o] AR 28 A RT 2 Ao ® Ve o, Lysozyme activity

2 o, 6~89 Atolo] HALE Yo A& wigste] BAe Az V.
harveyi B E. tarda’} F2 A& HJvh ol& vgo= HEH WA =
ofe} o YTl A EA naEAS 3 Ao E 2ARTHoRE LT
Z aAS fARE 23E YR sl ov, A s FA]ol A thA Aol
3 ARE vEdo] 934 AEZE HadAd o Ao w VA sHeA
o] & Zloz oty T, v JFAF ot dFEHARIAE gl A
Fol A= R EHA FAA LT FA 9} ol AFE YRl FF

oW olo] i tiATE Fao J5el U@ Wr} o]FolAop & Aow n
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