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Activities of non-specific defense factors in cultured oblong
rockfish(Sebastes oblongus) and rockfish(S. schlegeli)

Jin-Do Kim, Soon Gyu Byun®, Sung-Woo Park** and Eunheui Kim

skt

Inland Aquaculture Research Institute, NFRDI, Jinhae, 645-251, Korea,
*East sea Mariculture Research Center, NFRDI, Uljin, 767-863, Korea,
**Department of Aquatic life Medicine, Kunsan National University, Kunsan, 573-701, Korea,
***Department of Aqualife Medicine, Chonnam National University, Yeosu, 550-749, Korea

To understand the activity of non-specific defence factors in cultured Sebastes, the antibacterial effect of
the serum, skin mucus and homogenate of various organs from cultured oblong rockfish (Sebastes
oblongus) and rockfish(Sebastes schlegeli) against pathogenic bacteria, Aeromonas hydrophila, Edward-
siella tarda, Vibrio anguillarum, and Streptococcus sp. was compared with that of flounder(Paralichthys
olivaceus) and seabass(Leteolabrax japonicus). And the activities of proteolytic enzyme, chitinolytic
enzyme and haemolycin as non-specific defence factor were investigated on the oblong rockfish and rock-
fish. Samples from oblong rockfish showed the highest antibacterial activity by lysoplate assay on agar
plate mixed with pathogens, followed in descending order by rockfish, seabass, and flounder. Turbidimetric
assay was carried to evaluate the lysozyme activity of fish samples against lyophilized cells of Micrococcus
lysodeiktikus. The serum, kidney, liver, stomach, intestine and eyeball of oblong rockfish and the mucus and
gill of rockfish appeared to have the highest lysozyme activity among the fish strains investigated. All sam-
ples except skin mucus, liver, and eyeball of oblong rockfish and rockfish showed proteolytic enzyme activ-
ity. Chitinolytic enzyme activity was showed in random sampling and haemolytic activity was remarkable

in oblong rockfish.

Therefore, Sebastes strain was proved to have effective defense mechanisms based on the antibacterial
activities, and lysozyme, proteolytic enzyme, chitinolytic enzyme, and haemolycin were considered to act

as the non-specific defence factor of Sebastes.

Key words : Oblong rockfish(Sebastes oblongus), Rockfish(Sebastes schlegeli), Non-specific defense
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FAI717] 9%k Alsv HASAE
AF7F Al ol FoA Qlth
ﬂ—glucanol Z 3] 8- (Sebastes schlegeli),
(Cyprinus carpio), '3 X(Paralichthys olivaceus) 5
oAl H|Eo|HAS Z7IAZH O (Park et al.,
1997; Kwak et al., 2003), carotenoidd 7} Al5E
Aolgt FANE (Oncorhynchus mykis) ol 4]
AR WdFgo] FAEJNCH (Amar er al.,
2004), vitamine C1} levamisole = ool A TFE
g HlEo|HgREE] &S AT B
323}t (Kumari and Sahoo, 2006). g4 Sims et
al. 2002)2 olF<] e} HAM 2o 24}
2 Asleta B4 Aozt ERSHH O E fAL
gk o]l dojA] HISo|Hod zolE THA L
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1990; Grinde et al., 1988; Suzuki et al., 2003). ©] &
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tg 7“‘5322* Vibrio ordalii® 7+
W M35 2 Streptococ-
% ] HYEY o o ofF
o “]“5‘]1 é“ﬂé t'eLg | uf$- A Holoh & A+
E ] 71—0:]1:,4‘:‘
= H|So]wloiQlxte] &Ado] o}
< ofFoll Blsl| A Ao R AztEo] ek
zb A ExE golazbd, S A a4,
& e 9 2 o
O]'Mq-

rir H

LOE F\'

225

IB dlo du @ ofN HT L

ES
o]

(

]7]_ H]‘rz% ]

(Leteolabrax japonicus) 2} V3. A&

i
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B E-2l(Sebastes oblongus), %=
3)B-2K(Sebastes schlegeli), '3 X|(Paralichthys oli-
vaceus), & 1(Leteolabrax japonicus)S AF&-3F3
ol S E e AlE 96~160 g2 o F 3vle], g
2= AT 110~210 g AFel9] oF 3wlg], 23]
B2 AlF 210~245 gAtol 9] o7 3w, 5ol
+ 140~240 g Akl 9] ol 3wl =HE] AEE
=3 —E;}Oﬂ S Ao /K]»—Q—‘él- O]EHLC}J)\-H«]]
< FAUS W 2 HE Fg2 Aeromonas hy-
drophila, Streptococcus sp. NG8206, Vibrio anguil-
larum(HUFPS001)3} @X|o| A #2lste] HEF
1 Edwardsiella tarda (YSF9709) Z} 151t}
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ZAFeE7] f13ked Ellis(1990)9F Magarinos et
al(1995)] W< 38T lysoplate assayS 2
AlBEATE ZH2he] o) FH UM FE 1% NaClS
}-3-51+= nutrient brothel] FE3s}o] 25Tl A 24
AIZE &2t vl FstATh W E S 4CellA
8000rpm o & 207+ A4l st gk +
Gt A ATE 33] AlF st Al S%"’c}
< Stk 3 1% NaCle £33 2%
agar powder £-& 379} HFdte] 40~50CH
2 AR 3, 4718 o] miEE Ao 5%
& 120~200 mg= agar powder &40 HEst]
AR as A AT 2428 Al el Z
73 °F 3 m¥= holes ROl AIEE 20 WX

HESE T 25Co|A] 24417 wleksle] A A=
1 3(clearing zone) 2] F7|Z -2 B W3}
Atk

20| 2XI & AL
gholaatyl 442 7S g9 R v
9] AH8-3l= turbidimetric assay 2 4] 3} Th
(Ellis, 1990). Y5742 Micrococcus lysodeikti-
cus7+A (Sigma, USA)E 0.2 mg/ml (W/V)9] &%
= 0.005 M sodium phosphate bufferol] & &5}
7NAE AREsEReH, 2 714 2.5 miel]l S4E

AlE 500 WE A7Este] &g 5 25CellA] 1
SAZATE WA RO B HE 0557 5.5 &
445 Al (Milton Roy)©] 3+ 530 nmoll Al 533
©E SO, 12 00019 FJ*E S
£ 7 LE €A% 1unitE 3131

ShH 7 Al5e] T e Warburg—Christian

S5 280 nmm<} 260 nmol| A
A280/A2609] k= ALkt
+= Warburg- Christian®] 174
= AE Y gwg e 28 Axalks)
B Ingd RS wits2 EH1S)

Total T2 -8l §4~9] 27> skim milk %32
HlA] (agar 15g, pancreatic digest of casein 5g, yeast
extract 2.5g, glucose 1g, skim milk 8g, per 1 ¢, pH
7.0) (Atlas, 1993)E ©]-&3t] Ellis(1990)ﬂ- Mag-
arinos et al.(1995)¢] WHE &
sayZ H71alich H3o] A7 3 me] holeS T
=0 AEE 20 ¥ HFT F 25CollA 484
ZF Hjegstel A FRe) 974S 245
/\}\D‘l--

43} lysoplate as-

=== h

Alge §840 FFE gl st
sheep blood agar Bl |(blood agar base 40 g, defib-
rinated sheep blood 50 mf, per 1 ¢) (Atlas, 1993)&
AFeRon] Tl AR Ea) BRI 2
% H]—HJ oz /\] EE. ;(4501_0;] 24/\]7]_ HHOO]: —,—Oﬂ

Urp/]_q,__ 2.3 }_/] 3712 =z o].
FEIZe g &M =4

Al 5ol A vEh = gFg/d o] chitinase AFE
ool 23k AR dotH 7] ste] M. lysodeikti-
cusol skl 2 IE HAY A|EE Taka-
hashi et al.(1987)3} Kusuda et al.(1987)2] Wl
wel 71932 Ath A1 1 meell E271€ 150
mge H7Fste] Aol A 1417+ A 3 4°Col

A1 10,000rpm o2 1047 Yalielste] A5
< AUk ¥ 2% agar 8NN M. lysodekticus
o] WEHAE 50 wg/ml FEZ H7ske] A28k
g 27 3mn Z719] holes W] 71€!
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A. hydrophila®) S| AE THE oiFo] W& &

H%%%J’SAHEOH LHEI‘ 3@._§.3-|' ]}H o] OJOiJ_ E tardaoﬂ EHOH _1_\5_ /1\_;8]’, 01_7]_

AFojZ o BHE ZAE A7} 429 oF v, 9, Bl 55| dAHo| =90, V anguil-
WAl st vellles dadE vla laumel ekl R QoM E9AL, Strep-
Sk A3} (Table 1), -2 AIR7F A, hydrophila  tococcus sp.oll tsted=, B, 7h 9], 7ol A &
W Streptococcus sp. Btk E. tarda$t V. anguil- o] ThA EUTE 53| E tardadl] W3l 34

Table 1. Bacteriolytic effects in the skin mucus, serum, and homogenate of organs from cultured oblong rockfish(Sebastes
oblongus), rockfish (Sebastes schlegeli), flounder(Paralichthys olivaceus), and seabass (Leteolabrax japonicus) against
Aeromonas hydrophila, Edwardsiella tarda, Vibrio anguillarum, and Streptococcus sp. by lysoplate assay after 24 hr at 25°C

Strain Aeromonas Edwardsiella Vibrio Streptococcus

Organ hydrophila tarda anguillarum sp.
Skin -0 (0 0 16 0
mucus -R 0 0 16 0
-F 0 7 13 0

-S 0 12 18 11

Serum -0 0 15 27 13
-R 13 20 21 15

-F NDr ND ND ND

-S 17 22 22 16

Spleen -0 0 17 16 18
-R 0 23 18 13

-F 6 20 22 13

-S 0 0 25 14

Kidney -0 0 31 17 12
-R 6 26 16 10

-F 7 23 26 16

-S 0 26 22 16

Liver -0 8 0 19 17
-R 11 19 16 15

-F 15 28 23 16

-S 25 20 9

[y
—_
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Table 1. Continued

Strain Aeromonas Edwardsiella Vibrio Streptococcus

Organ hydrophila tarda anguillarum sp.
Gill -0 0 23 13

-R 9 0 14 0

-F 9 0 20 13

-S 0 0 21 11

Stomach -0 0 26 23 11

-R 0 22 26 13

-F 7 18 20 8

-S 8 13 18 11

Intestine -0 6 30 19 12

-R 8 23 16 14

-F 9 27 15 7

-S 8 15 9 10
Eye ball -0 0 18
-R 7 13

-F 7 22 22 8

-S 10 0 11 11

O, oblong rockfish; R, rockfish; F, flounder; S, seabass
® Values indicate the diameter of clearing zone in mm.
¢ND : not determined

Table 2. Bacteriolytic activities in the organs from cultured oblong rockfish(Sebastes oblongus), rockfish(Sebastes
schlegeli), flounder (Paralichthys olivaceus) and seabass(Leteolabrax japonicus) against lyophilized cells of Micrococcus
lysodeikticus (units/m{)

Species

Organ Oblong rockfish Rockfish Flounder Seabass
Skin mucus 21.6 524 104 13.6
Serum 57.6 32 20.0 20.0
Spleen 444 66.4 62.4 99.9
Kidney 102.0 72.0 96.0 96.0
Liver 90.8 62.4 65.6 81.2
Gill 37.2 924 38.8 328
Stomach 128.8 94.0 232 93.6
Intestine 87.6 54.0 21.6 19.6

Eye ball 86.4 51.2 79.6 6.4
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Table 3. Bacteriolytic activities in the organs from cultured oblong rockfish(Sebastes oblongus), rockfish(Sebastes
schlegeli), flounder (Paralichthys olivaceus) and seabass(Leteolabrax japonicus) against lyophilized cells of Micrococcus

lysodeikticus (units/mg protein)

Species
Organ Oblong rockfish Rockfish Flounder Seabass
Skin mucus 47.0 327.5 325 16.6
Serum 2.1 02 03 0.5
Spleen 4.7 38 7.1 55
Kidney 11.1 7.1 10.1 7.9
Liver 11.8 73 109 9.8
Gill 15.3 18.2 10.2 6.4
Stomach 644 24.5 1.5 19.3
Intestine 22.6 79 6.1 4.7
Eye ball 15.6 50 16.5 04
2] A3 AL 30mm oVd] AARE @ HAL olol A, 73} A P el Mu v
Htel 1 e FES et A walvt Ak A iFAA 9, 1
Aol A e Fafj&rdo] WA é’%&lﬂfﬂ,
202X EH JAol A o] Bdo] FE R
groliztelel o S84 < Table 29
Table 30l WFERHSITE 248, o7 &gy 8ER
o) Aol E units/mfZ VI B (Table2), ¥ 7} AEsF UEpiE S8 278 243
A 2L 91 B qbell A B ERel E AR (Table 5), A ESY] AlRdAME WIS
T w2 S Btk AEAA I o7kl Al9jst BE ASeA §38ute] FAHATE =
MME ZuEeo] b BRI GINE B mEee G optulolNTt S¥ute] ¥4
o7} 999 umits 2 71 =Qkek o9k 22 AYF FHol T ojF BT Ao £¥A4 EAVL F
3

& Asel @ 1 el UrEMJ% e

o, Wma‘ﬂl 9, iﬂsiﬂ%“ 2 gxleo] A%
Aol S A Qs YA AlRo| A= EF 30 units

olste] e UEhATh

oAFe] Wolsdol dolsts B Falas

o] 4& 87 18k skim milk ¥1A] Aol 1}
i FREUE Hlws] 2 23 (Table 4), A 3%

g8ttt o]£]9] ool U= FolE ot
Hlo| Al 5 mm, HX©] HHoA 5 mme] §E
o] FA=Ack
=ol Ea

Al5E] oA ZARSE IR as S
HH (Table 6), 719122l & hFE2 A8s
A. hydrophila, V. anguillarum>} E. tarda®| Tt g+
A S A AT Z1E Y Vo anguillarum©)
st Z3lEgke] 713 Streptococcus sp.oll T gk
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Table 4. Proteolytic effects in the organs from cultured oblong rockfish(Sebastes oblongus), rockfish(Sebastes schlegeli),
flounder (Paralichthys olivaceus) and seabass(Leteolabrax japonicus) on skim milk plate after 48 hr at 25°C

Species
Organ Oblong rockfish Rockfish Flounder Seabass
Skin mucus o 0 0

Serum ND® 8 ND 0
Spleen 8 15 15 10
Kidney 11 11 18 9
Liver 0 0 18 0
Gill 6 7 7 8
Stomach 15 10 17 10
Intestine 18 16 19 10
Eye ball 0 0 8 0

* Values indicate the diameter of proteolytic zone in mm.
*ND : not determined

Table 5. Haemolytic activities by the serum, skin mucus and organ homogenates from cultured oblong rockfish(Sebastes
oblongus) and rockfish(Sebastes schlegeli) on sheep blood agar after 24 hr incubation at 25°C

Species

Oblong rockfish

Organ

Rockfish

Skin mucus
Serum

Spleen

Kidney

Liver

Gill

Stomach
Intestine
Pyloric caecum

Eye ball

8;:

—_
W

wm O O L 9 0 9 O

—_
w

S O O wnm O o O O

* Values indicate the diameter of heamolytic zone in mm.

laie] o] gle 7
V. anguillarum®l] o)t 13
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Table 6. Comparison of the chitinolytic activity in a few samples against Aeromonas hydrophila, Edwardsiella tarda, Vibrio
anguillarum, and Streptococcus sp. before and after absorption to chitin by lysoplate assay after 24 hr at 25°C

Strain Aeromonas Edwardsiella Vibrio Streptococcus
Organ hydrophila tarda anguillarum sp.
O"-Stomach 0(0) 260y 23(0) 11(9)
O-Kidney 0(0) 31(0) 17(0) 12(10)
O-Intestine 6(0) 30(0) 19(0) 12(8)
R-Serum 13(0) 20(0) 21(0) 15(0)
R-Spleen 0(0) 23(0) 18(0) 13(13)
R-Liver 11(0) 19(0) 16(16) 15(15)
F-Eye ball 7(0) 22(0) 22(0) 8(0)
F-Skin mucus 0(0) 7(0) 13(11) 8(0)

* O, oblong rockfish(Sebastes oblongus); R, rockfish(Sebastes schlegeli); F, flounder(Paralichthys olivaceus).
" Values indicate the diameter of inhibition zone in mm.
¢ Values in parentheses are the one after absorption to chitin.
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