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Studies on the Increase of the Non-specific Self
Defense Mechanism in Cultured Rockfish
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SUMMARY

To establish a method to decrease the mortality of rockfish

fingerling by bacterial infections, the effectiveness of B -glucan
administrated by oral and immersion routes as a non-specific
immunomodulator against bacterial diseases was evaluated,

As there was no available information on the diseases occurred
during the seedling production of rockfish, we scrutinized
moribund or dead fish to investigate the cause of mass mortality
in some fisheries hatcheries in Chungnam and Chunbuk province,

The causative organisms isolated from the diseased fingerlings
was identified as Vibrio ordalii on the basis of biochemical and
bioclogical characteristics,

Vibriosis by Vibrio ordalii infection was an acute disease of
rockfish fingerlings during artificial seedling production. The
clinial signs include listless swimming with the head up and tail
down around the drainning hole, petechial hemorrages in the
isthums and the sinside of the operculum, but any external
symptons were invisible to the naked eyes in many cases.

In the pathogenesis test against 0O-and l-summer fish at two
different temperature, 18°C and 25°C, Vibrio ordalii showed higher
virulence to 0-summer fish than 1-summer fish at both temperature,

Histopathologically there were telangiectasis of the secondary
gill lamellae and brain, dissection of the respiratory epithelium,
atrophy of the hepatic cells, and necrosis of the kidney
assosiated with the presence of the bacteria. But no significant
changes occurred in the alimentary tracts of the diseased fish.

Glucan, a polysaccharide made up of glucose units linked in a
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special way, is known to have a stimulating effect on disease
resistance in both plants and animals, including fish. We
undertook these experiments to establish the optimum dose and
duration of feeding with glucan.

After fish were fed the pellets supplemented with 0,5% or 1% B

-glucan for 20, 30, and 50 days, V. ordalii were intramucularly
challenged with a lethal dosage. And the mortality was monitored
for 10 days. The mortalities were lower in all populations
fed glucans, with the best effect seen in the fish fed
glucans for 50 days, giving an overall reduction in
mortality. The lower the bacterial concentraion was challenged
and the longer the periods was administrated, the lower the
mortality resulted in,

When E. tarda or Staphylococcus epidermidis was intraperiton
eally injected in the fish fed glucans for 50 days, the
mortality by Staphylococcus epidermidis greatly decreased but by
E. tarda did not changed,

Futher experiments were undetaken to know whether the
additition of bakery yeast, reported to contain a lots of glucan
in the cell wall, can reduce the mortality. The effect of the
additive on disease resistance was not available in comparison
with glucan,

The fish fed glucan or bakery yeast for 50 days survived much
more than the control-fed fish but the increase in the
resistance against an artificial Staphylococcus epidermidis
injection was not found

These results indicate that Vibriosis by Vibrio ordalii is
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the most serious disease of rockfish for artificial seedling
production, that the addition of 1% glucan as an non-specific
immunostimulant to an available commercial pellets for 50 days

results in a good survival rate during the artificial seedling

production and after transport of the fingerlings.
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Fig. 2. Comparison of the>8iets fed rockfish fingerlings in the
three different hatcheries during artificial seedling
production. 4" means the day after hatching occurred the mass

mortality of fingerlings.
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REffol EHT FARAE Urol KA K —WolAMT BFEEY JE
TEo] 10-20%i# ] MEHEZREMT BKEIACE B HARY AH
ERE QodA FEXENC AL Hold A7t AR HEHES
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e uidolll MR BEA T2 HEES 94 e FART KRB
dct. WARE M3t TSAZ FHEES 4l FEY FFR 25T, 48
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Table 1, Biochemical characteristics and drug sensitivities of
the Pseudomonas sp. isolated from the diseased rockfish

fingerlings

Strains
B-1 B-2
Gram - -
Flagella + +
0-F 0 0
Oxidase + +
Catalase + .
HoS - -
Nitrate - -
Indole - -
Methyl red - -
V-P - -
Gelatin liquefaction + +
Starch hydrolysis - -
Sensitivity to
Nalidixic acid +4 4+
Chloramphenicol 44 .
Oxolinic acid ++ P
Tetracycline ++4 O
Ciproxacin T4 +44
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o WRBOE V. ordalii(ATCC 33509)% HABMBIZEEAAN 2o
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B/, S0mg/nl)S RELEBEAHK BBAY L EX 6mo JHBK
(Adventec)oll 20472 BAKAH BRBE 2472 1wt S5ud tl&3
E wEo 37CAAM BFEAA AL

et. WRE
FR XY 95-5EKS KRHE 2%FH 03t BHIAFRF Mol 25T 24
Al BERY oS At BHRE RELEAREK BEEAY s,
10278 WA Eo e HeElsRo Hmdte Fo BREJ 2x
10%fu/me, 2x10%fu/mé, 2X107cfu/m¢, 2X10°%fu/me, 2X10°cfu/me
7t HES ARSI 3027 BRAINEAM LRI E T2 REZ
BEABAHE KN ¥YAY Z9 0.1 SA2jn] 2o FHEol #
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gt A& 2y B¢ @R 3.0em(2.5-3.5em)2] BEEI A
A 10.7cm(9.5-11.2em) 8] 13N Xz Ee ZF 20u® olgden, K&
S 18T ¢ 25CY F KoM EEsILATh W =& HHEHT o
F ER& 500¢ 2] FRPAHEO] MARLE 108K HENIHEA FETR
< F3tdch.

ol REEREN RE
FRE 105 PEEEUIN BEINAY B 105 fE X230
EEF Ransom et al.(1984)%] FHiol uleh 70% ost2o] BRAS 3%
HEE H73 BRIKE 48412 KT g 70%0B &2 BT ¥,
Fgol wel EYKAFES wES  Hematoxylin-Eosin(H-E) ¥ 3}
GiemsaR e & ¥ vl XEBEHUSBSZ BESIAT
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3. KR W E&H

7b. BRY BE

BAEIL AU BABS BEA BKE ZodEd BAMYY BR
ol BEYS HRAZD S, BEEY B HIYsio M
HhiEol B3l MAR BLAFRREZA, 2y Holz =
Artemiath& & ¥ERII Udct FA&ZERFY KBS S efeto] 19,
2°C, B3o] 21Cer}.

RRE KE 7H7tel & ¥glol EISIHEA Kifioll widal Kkige
o] BT kKD FZo] Roj: HRLE oliin] £H, BHE®
o] Bk, BE, BAMW BA& otriu]Y Bm W 7t Bfag:s K
< AT, HBERY ERLEE HPS ®kF kol = F
H O EFY FmALE A=uBanae] BARRY AuHE 99 ER
stol mel %7t AstA B AT,

RS BHE, ME FE K 4 oge=: £eHE AY M oW
KB REEC Sl don, AR OgREST KK
O3 Bl BEo] BRI (Plate 1-1). S HEY &£b8p RS
Table 1o] XA ZAE IHSEY #EHLE, 1718 ERE 713
o3 EBsldon, XY S BENCE SB\SIAW AE &
WetA]  ¢fgktt. E oxidase®}  catalase: EF BHoldon,
0/1299} novobiocinol: ME# S 2t X T, penicillint K2
ol gldrct.

3 % F2% HERCEE: BEBEY BT, gelatinib, UE, MR,
V-P, Ft ol &, FELARK £ESY &R ZF BES el
th. ol KRE SWMES VibrioBLE HSESIAcCH T S
B2 HRE AT V. anguillarunit= EBE |, MR, T4t
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Table 2. Biochemical and biological characteristics of the present isolates, Vibrio
anguillarum (A-10) and V. ordalii (ATCC 33509)

Strain 9% 9% 95 9% 9% 9 95 9% 96 96 96 A 33509

Characteristics -1 -2 -3 -4 -5 6 -7 -1 -2 -3 -4 -10 (ATCC)
Gram stain - - = - - - - - - - _ _ _
Motility + + + + + + + + + + + + +
Flagella SPSP SP SP SP SP SP SP SP SP SP SP SP
Hugh-Leifon F ¥ F ¥ F F F F F F F F F
Gas from glucose - - - - - - - - - - - - -
Cytochrome + + o+ o+ o+ o+ 4 + o+ 4+ + + +
oxidase

Catalase + + + + o+ + + + + + + + +

HzS production - - - e 4 4 - e - e - - -
Sensitivity to
0/129
novobiocin
penicillin
Nitrate reduction - - - - - - - - .- + -
Indole - - - - - - - - - - - - _
Methy! red e - _
V-P - - - - .- - - - - _ - _
Arginine - + -
Lysine - - - - - - - - - - _ - -
Ornithine - - - e - L - - -
Urease - - - - - - - - - _ - - -
Simmon's citrate - - - - - - - - - - - + -
Malonate utilization - T - - - - - -
Gelatin liquefaction - - - =~ - - - - - - - - +
Starch hydrolysis - - - - - - - - - - - - _

NaCl 0% - - = - - - - - - = -

0.5-3% + + + + + + + + + + +
5% W AW tW W W FW AW W FW AW W
7% - - - - - - - - - - -

Growth at 37C - - - - - - - - - - -
2C -~ -~ = - - - e - -

+ o+
-+
+
+ o+
+ o+
+ o+
+ +
+ 4+
+ o+

t
|
t
f
1
I
|
1
I
I
1
i
i

+ 4+ o+
+ 4+

+
!
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£, ol2Jd HMEolA ZREJ UAg, V. ordalii(ATCC 33509)8l:=
Azl ol A SEEEC] BiEd FE& BAIZIE Unx RE 44
ol 4 —stct.

dE Rk FAKLHA /i X REREY g2
Table 2] LEl ZR A #H fructose, glucose, maltose, scurose:= 4
ot S AR, vz 14718 B ol &3lx Esigrct.
E BEUE RERES 0.5%-5%0x BESAXG, 0%8} 7xoM =
wS3tA] Estgrch. oleldt A V. anguillarum® arabinose,
galactose, mannose, sorbitol, xylose5®] E&jo]A Xxjo]7} L}x]ut,
V. ordaliiste #Reol dA T = WEIs AdsZoAdE v
anguillarumo] 7%o)x BEY 4 U= o s, SEEA V.
ordalii T%0] 4 U&= g Mol FAY £Ret & £+ gt}

T AREHAAY BHES B Table 30 UEelWd AANY HEE
V. ordaliiz NA2} TSAo| Ao B|E-S WHBILAAT, 2% M7} HIA
¢} BHIAE Z WSslgil, TCBSE 48A17 wi gk Folx uS3lx ¢
ot V. anguillarumol] uv]3] EHFES] USo] =},

AXvd 2} BE(1976)= V. ordalii¢l Vibrio sp. RTF& A A& v,
anguillarum3 7} @A 2ol & UehEe o2 BE A3ty u)
Ao BEC ey, ol27d 48, dE A4 % nannosed] o] &
ol < Holelx st = BRHE(1986)0] 2ojet Zu| & o)A
el V. ordalii?] #RE AU A4S FAAS] SEEEHH
dA 3R R, HEEAM AN FANE] FAFE galactoseE £33}

Al salicin, cellobiose W dextringd #3]35tx] 23t ¥ty Ry&e

123

F e 5= galactose, cellobiose W dextringd &
salicinZ Z3&3tn, 2o ffFE£ galactosedE 33512 £33l A
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Table 3. Carbohydrate utilization of the present isolates, Vibrio

anguillarum(A-10) and V. ordalii {(ATCC 33509)

Strain 9% 95 95 95 95 95 95 96 96 9% 96 A 33509
Characteristics -1 -2 -3 -4 -5 -6 -7 -1 -2 -3 -4 -10 (ATCC)
Acid from
Adonitol
Arabinose - - - - - - e - . + _
Cellobiose - - - - - - - - - .- +
Dulcitol - - - - - - - - - _
Fructose + + + + + + + + + + +
Galactose - - - - - - e - - e -
Glucose + + o+ " + + + + + + +
Inocitol - - - - - - - - - . _ - _
Lactose - - - - - -~ - - - - _
Maltose + + + + + + + + + + +
Mannose - - - - - - - - - - -
Raffinose - - - - - - - - - _ _ _
Rhamnose - - - - - - - .- _ . _
Salicin - - - - ~ - - - _ - _ _ _
Sorbitol - - - - - - .- e - +
Sucrose R S S T S TS + +
Trehalose - - - - - - - - - - - - _
Xylose T e + -

I
i
|
{
!
'
{
1
'
'
|

I + o+ 4 I

I | ! 1

+ o+
!
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Table 3. Growth of the present isolates, V. ordalii (ATCC 33509),
and anguillarum (A-10) on various agar media
supplemented with NaCl at 25C

1 day 2 days
Medium Present V. V. Present V. V.
isolates ordalii  anguillarum isolates ordalii  anguillarum
0.5% NaCl
NA - - +y W W +
TSA +y W + + + ++
HIA W +W ++ + ++ ++
BHIA + W ++ ++ ++ e
2% NaCl
NA +¥% +W + 4 + ++
TSA +y +W ++ + + +
HIA +W W + ++ ++ rhe
BHIA 4y +y ++ +4 ++ +44
TCBS - - ' - - +

%*NA: Nutrient agar,
BHIA: Brain heart infusion agar,

Colony size in diameter(mm) : -:

2, +++:

>2.

TSA: Tryptic soy agar,

No growth, +w: <0.5, +:

....32-

HIA: Heart infusion agar,

0.5~1, ++: 1~



2 Bx7] Fo SEHlFet T, cellobiose, dextrin W salicin
L

T ot ol EY @kel weba 4zt zlolE Rojx

W KEES 2 SEEIN AW o BH(1976) o BES
(1986)52) Ao} Zo] U&Its APEEL 0.5%-5%2 —HKslD 9l
t}. 3¥t¥ Schiewe et al,(1981) V. ordalii:= ¥ & HES
By 4 Q= MRJ R@Sol 97 uEol Tsaol wWeNS w ¥
ol m 18 4-60 FolE WL YRl 1-2mo] Esitiz st
dom, BHEF(1986) 2@ 2% 7} HIALH BHIAo|A = 3 =tepx]gt,
0.5%2 @ M7t NASH TCBSOl M= 297w FolE Kol B
ebtiz stelTh. weld SEES A BN BR, BN BE
B, w8ty 2xo ABo| MM V. ordaliiZ RESIACE
SRS W] Uy BMBEL Table 30 UEhd A AW BEY
RE Bl BEHS UYhidA T B3 Z2aHUS HEiol
23, =T, AZ2apile] £ BEHS UEUAT. o R
o] RIT BEctAto|Zen LT atale] g 1-247 FES B
o WwEsh TSR, ® e BRES BN Ao Ay
PR ormlo] &3 NEE ATHESIAT EHol tjat BIBBEEA
deo AE ZAY XBHS(1987)0] Y3tH XELE RIS Aoyt
de wo] G EGAolZ UL MORE T BHEAZA
#IIH BESC] 2 UNS WORRT 23 WK LIz
Aestzn otk 2y $euel mEEe REBANE 22 AR
ANgol SAULES FREIL Yol KAV Y& 2o Asn, I
Aol mo] HRASIYAT BEE BEKRS fdol HAEAES we
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Table 4., Drug sensitivities of the isolate(95-5 strain)

Drug Sensitivity
Chloramphenicol({30mcg) 44
Tetracycline(30mcg) o
Amphicilin(30mcg) +
Vancomycin(30mcg) +
Kanamycin(30mcg) ++
Neomycin(30mcg) ++
Streptomycin(10mcg) +
Gentamycin(10mcg) +
Erythromycin(15mcg) +4
Sul famethoxazole(23, 75mcg) ++
Norfloxacine(1g) P
Cifloxacine(5ug) T

+: low sensitivity, ++! intermediate sensitivity, +++: high sensitivity,
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HEztato] 212 MER AEAAY Z224E T3 A2 I
£ RIEAZ 71 Addd ez yzdc)

EFXE HHY BRERS Hatol o3 FETHRE Table 40 Ll A
AE BHol g A% KE 18ColAdE 2X10%fu/mez 2X107cfus
méofl A 22t 65%2 45%FE =3 A g, 25Col & Ad FEWSIA At
Tt BEEEEH 2T AS KB 18ToAHE 2x10°%fu/mo A 2x
10°%cfu/me 7t RE7F S 2, 2X10%cfu/me-& 35%7F $EIESIG L
o, £ 25CoAME 2x10°%fu/mzt 2X10%fu/meol A BRE mA}sly
2, 2x10%fu/me2 2X10*u/méo) A 85%%F 35%7F S| AlSIgc. = &
HEET 19 ®FEY REA oyt ERE Table 50 yelyict #
ol % ZF9, KEY HES Ay BEEN v FRE U
Ef SR Rl, fEH] &3 ZF 9 K#E 18T A= FET-Ho| 35-100%F #
HE oy Rl Tt 23U 25THME EHE BREQ
2x10%fu/me3} 2x10°cfu/meoll A gto] Z} 2} 45%2} 10%7} Aty %
FES ZFo vl FETUXRo Yol, Kol ¥E&+E, AW 3NA
AE&rE & ol oy Bl A ety ol A B
ol & MPfEo] 2 #MAM RESA Mt A BRE
Kiiol 18-20C(EH 5 1986) ZLE nFo HMEI o= AL
RESHA =Hd £ @o oy Bzie ETHAU =& BRI B
g B e A B (Moustafa et al., 1985)2 &£ mRRol &S HE
Aol oWy HEE nHTin HEY = Ut = 198 AY
ol S8 Bfo] 23 REEBOE BFEL vl3] FETHO
SE TH#ESE vt AR oo EEHid £ RE BY
|7 BESIci AZEch. AW B FHS AL BAKRY O
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Table 6. Pathogenicity of the 95-5 strain against no summer

. * . . . » . .
rockfish by immersion or intramuscular injection

Dose Mortality (%)
(CFU/Tank Immersion Injection
or Fish) 18T 25T 18T 25C
2x10° 65 0 100 100
2 %10’ 55 0 100 100
2%10° 5 0 100 100
2X10° 0 0 100 85
2x10* 0 0 35 30
Control 0 0 0 0

*Twenty fish, ranged from 2.5cm to 3.5cm in body length, was used in each
group, After bacterial treatment fish were held in flow-through tanks

and the mortalities were monitored for 10 days.
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Table 7. Pathogenicity of the present isolated strain 95-5 against

1-summer rockfish® by immerson or intramuscular injection

Dose Mortality(%)
(CFU/Tank Immersion Injection
or Fish) 18T 25°C 18C 25°C
2x10° 45 0 100 45
2x10’ 5 0 100 10
2x10° 0 0 100 0
2x10° 0 0 100 0
2x10* 0 0 35 0
Control 0 0 0 0

*Fish were ranged 9.5cm to 11,2cm in body length, Other conditions were
the same in Table 6.
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S BREY HRS HREMAICGE ARERY BRY £ BEE
2| g, ol & #Hol HAMNAT SEEHE BE KFE
HOo2 S@TY £BBKEY FHoo e FEHLEY ETUEY
TgEEE UL Ao HEY $ 221} (Schiewe et al. (1981)), &
T ORRFEEC AT SEEY #R B U A7 LEY AL
2 QBZEr}

REEREN FTELEA HARY ortnles 2kEAY HMmE
of Mol BAstY BMME MR, BRREEE HY BE
S doH HEBAN HEo At (Plate 1-2). REE S M=
BASIY BMMER BHESIY BMMmMEF HFEIC Uded
(Plate 1-3), fFe] WEMEAN REHEHO BETL2 A HMEI A
F EEME:E 83 €27 #MIEES ddch(Plate 1-4). BES
MRE Epfilte] REEo] BAE= BEBERS 42731 dde
o, BMERUAE & ¥ Mol BEY wtel HMmE RAT B
7t BZ = ol Zch(Plate 1-5, 6). MES MMMl 4 Ao
AT BILERAE FRY FBLS BEY 5+ dod=d o8y
BREe XB5(1987)0] #M&EYT 2y S WEHI XL g2
o, ot B FmBol wet AM, REEX, FEl MR
3 #EHc. €3 Ransom et al.(1984)& V. anguillarum®} V.

2
£

5
¥
rr

s

e
lo

ordalii®] 3% ¢ &o](0Oncorhynchus keta, 0. tshawytscha, 0,

kisutch)ol] th¥t Bl V. anguillarunE& B¥wio] BinfEo] A

7, m¥, RESEER, TFHE BB oiriv, BY K4W B

L7 BEED WA V. ordalii® BEmfEC] A/A W, I B BR

o] BPMEAN V. anguillarumo] ¥]3) M+ MEKI A 3HA

H2 10°-10°] = gmiEo] A7m, F2 KBo] AJE XS FHK
_ 38 -



%, L5, B, ot7tuleld, WY BXAME V. anguillarund @ MK
ol 3% HAstx & rtoluel @ KE= ERIIA A:
ol SR FAR[oleta HEstach ey 238ty ZF Lo
dolFtes o, XAF(1987)8 HFHANE mES et Z %ol
REs ol FRL AWEMR Qo] & BMES FHsLY ool %k
BRBEE BRI 222 #HEFH] A
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Plate

Plate

Plate

Plate

Plate

Plate

Plate

Plate

1.

Explanation of plates

Gram negative bacteria imprinted from the brain of

diseased fish. Gram stain, X1, 000.

2. The gill shows severe edema and the lamellar epithelium

is separated from the basement membrane by bacterial

invasion in the lamellar capillaries. Giemsa stain,
X200.

3.Bacterial multiply in the blood vessel of barin.

Giemsa stain, X 200.

4 Bacteria extensively multiply causing congestion in the

blood vessel under the eyes. Giemsa, X 200

5.Disseminated bacteria forms embolus in the sinusoids of

the liver, Giemsa stain, H-E stain, X200.

6. The parenchymal cells are atrophied accompanied by

sinusoidal dilatation, H-E stain, X200.

7.Bacteria invade in the hematopoietic tissue causing

necrosis and hemorrhage. Cloudy swelling occurs in the

tubular epithelia., Giemsa stain, X200,

8.Sheathed artery is necrotized by bacterial invasion and

hemorrhage is occurred in the pulp. H-E stain, X100,

..40...
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£ 3 E FEFREN BFEHY 8B

1 Ee

REEF A ABsle MEHEERRKRY BEd:s NEHPES ¥R}
o 2% (LBREEI €AY dou, ol& BAY HAN BHS
REWMERE HALE KFY KREE o34 & &3 ol BMA
Rell tigt BERN ARS WEAJL ok, mety dFEEH EHRY
BEETIE BBl HRME T Vaccined BEO =3t AW
(Fryer et al., 1976: Gould et al., 1978: Johnsen and Amend,
1983: Salati and Kusuda, 1985), I #HA#o] HEMME, KELK
Aut BEEW 2 RERHS uet 2 BRI &S & A
FE 9o oJ{F& i EA‘f MEBMoE REI L TH(Ellis,
1988).

HILEE 828 oE ®B4He ZH9$ Schizophyllum commune,
Sclerotium glucanicum, Lentinus edodes%s ol MBS %8
B oY B-1,3-glucand A KR HBHER B otz FH
RPAERE PRSI RENRBZA I Heol AEHAAN drt
(Di Luzio,1985: Seljelid et al., 1987). ¥ Aol QoAM=
of, ¥ &7/l s, chinook salmon, X@M7], tixgdo], FF Aty 7]
Tol B-glucang BWEAYCZAN WIAESY ZLo vINAZE FRR
M RERE BNt HEHL dch(Yano et al., 1989,
1991: Robertsen, 1990: Engstad et al., 1992: Chen and Ainsworth,
1992: Nikl et al., 1993: Jorgensen et al,, 1993a, 1993b:
Jorgensen and Robertson, 1995: 2z} 21, 1996: 2%, 1996). L&
L olg gt B-glucan®] REBRE EF7F Aol WEHEHM T
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BEARRESY FREA BEY REC EE AV ds BEE#&E o
71 g Eol Holo] HwmstALU BHtol A HREE BET BK
2]gt B-glucan?] WHEHBEES YBY HEIL 2ct. B-glucand] F 3
Foo e iy gdol(Raa et al., 1992), chinook
salmon(Nikl et al., 1993)o] ORI ZA} MEERK o B
wmigol WAt stdon, BERER HMAE FAMEAY F
ol XMBmBEFY KRMAE Begol 29 HE BB A TH(Jeney
and Anderson,1993), chinook salmono]l & HE7 gt RLe=m B3
(Nikl et al., 1993)El3 glo] ol = EHIY HRE uUBIINE B
gt & 4 glvt. 2l B-glucand} ¥l ¥ &Y ezt 2
HERE ROFRT cASddY B #PFAA RilkEHE= ROl
BT 9 e(Ingebrigtsen et al., 1993; Sveinbjornsson et
al., 1995), B -glucano]u ® & B (Saccharomyces cerevisiae)f i H
o BORRMN FHERN HEHNSE FZAZ + Aotz Basta 9
o] (Duncan & Klesius, 1996), FFF oo &7t ol F 2 WolHo| 57
g A k. = Bfto]l g HF UMAE A2 HEKH
BRE Uz AdXT N Fo FRY HiEBHY LAKRE B2
9l o] (Nikl et al., 1993: Rorstad et al., 1993), 1 Z A #o] tjs)
A iy A94x71 gt

2 ZolME ERRLERBHEE KALAII T HFRLE &M
Zu o] Bop =t BRFHASI AT BEYS RREMS #E
3t7] sl E@ RBRoEAM FoAFY ARKH BR U £BRE
EEo T REHKRE HESIATT
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£ ZH FER AKEBREY REFE K
1. #®H

RAU REBEES] HHEFEAE HHo 43 BHBER, HBd
Ba&ste A BOFR L BRY K@ —CRME SRSl &
ol alrh. o F fE4te] T BHBRE BRHEN B 1 HAA
ERY AAY #EsIc 28 & U AEE S EHUcE R
S ATHESH7] oo HEBEMNY Eho IX3 wol 2 #HFNE
TSt REMSE FHEA B3tz Aot 23U BoREY B
BAE 2R RAFEE HRLE HHEY + 9o fifFY KE EHB
RETIE BRAKRE HEV7 o8l Rol #HHFoitt. & HoA:
REC &dA FIAY 4 e BRFES HESH) Asie] AHRR
< LLH3L BORR BRERY HEE AESHY) st B!
et

2. ¥ 9 FE
7t RE
Zik B EHEERIAN BASIY BUAER BHEMATE

fAHEZA A 2ton?] FRPFZAAN MARLE FIBREAFFOY FHBE
5.6g(3.0-8.5g)2] REE LY nj+uF KERE HMse HAS
drt. €AF AEREE X AT MBELEEHAN BRI g
BRAE #RA EARBE FoA3idowt &8 Ao ol BRE
YR BRAMEN(3%R)Z ve] HRE3IATE. R REBEN BR
ERUMS ¢ Aes dX8& EAENGRE)Iden, RRMHMY K
Be 23.0~28.4C4rth



. B-glucane] BH
(1o 58
X8 EEREB] B-glucan(Signa, G6513)% ¥ HLEES 0.1%
o 157F IES Y3 EMEEY 1% 2 WEEKE Emsd @
BRE BEAY The, BB Thold BMAA v PR Yol
AEEO RESAT. —F ENERES RBES won, ST 2
sal UirolA 30HR RS

(2)B &
(7}) B -glucan B BB &

102 2] B WBEAK B-glucand BRBEIF 100mg/ £, 200mg/
£, 500mg/ £ 7t =& BEAY g, BRAINEA 1553 305K 8
Bstolch o o HRE= R WBHRKA &4 1553 305H B#®
stalch. |

(WHZ=UEEH B-glucan?] BEABHR

B-glucan?] B\ BH U Z=2UUREAY BEA4BRE Ao o
FE 2FUNF, AEF % SFL AFE EYTF 3EE ko Ay
stgith 1022 2 MBEKE $2 FaleRolA 3083 @R
A BBRAY F AS4-RE KT X 2Kk BRE Ssld: 1&x 8
B 3F Fol 1&x BEY 22 4 BRE ysidrch

SFNYES 2 @WBEAK 100w/’ HEE BREAZOY,
BHIA tul [ ol A} 25T ol A 24RsM] EE/AIZ V. ordalii(95-5)E &
EHERE K BEAA 0.5%9 TEawUA S HFinste HRENA 35
W BESHe] FEEAIY FEERS HHSIA U3 WBHRAKY lmg/me
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7t HEE HEmstdct. 2202 A2 BAEE 25093 xa2¢
I} MERS AY 25 REEZ Bnstd ERREV ERES 22 B
E=Z et

th. WEREY ABRY
(IREE 9 B&

Z¥|EefoA Felg V. ordalii(95-5), B KERRE BEKE
B 58 BT oll A EELS 2y &g B3R 2 Staphylococcus
epidermidis(JS  017), £BXBA LHHELLS YX @HFXY
Edwardsilla tarda(FSW 81040)S A}-&3t4t}.

V. ordaliit 2% BELS 3718 BHIAE ZWu|X], S, epidermidis:e
BHIA 3tul x|, E tarda: TSAE SR X| & A3 25TOA 2447
ey e ARBYIHAESSE #ASIAC].

(2)ABER

BOBEEE V. ordaliiE H#HR 108, 20d W 304 Fo] ABRER
Ao, S epidermidis®t E. tarda:= #HH 20d 3} 304 Fogk A
RRER A 2l

25 ERBEREE BR 34 Fo, 22w Aldz 2539
BREREExs 1Rk BR 35 ¥4 2% HA 15 F V. ordaliitt:& A
FRRER A Z ot

25C, 24A1Zt BBY = Aeld £#F50 HREE BRE £HAHEK
of W¥EAA V. ordaliit 1.0 X 10°cfu/nl, S. epidermidis:=1.0 X
10%fu/me, E.  tarda7b 1.0 X 10%fu/me®] 48 HEBEERS VSol
# W 0.1ntE Z 20mte] 8] Rl HEHIdEU(ST3 AMF
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o] ETYHXF= 15ute]), V. ordaliie TA=ude HEd, o
M F 2 HEEgEESIACH o] ZHEES BRE«- 108MY & F9
100sHIFERECITH KREES EHY KREE 2028 Kol &A 9ol
o] Qo] MARLE 108 54 £FRE L3t Fisherd] E#
BRBEE o] hBstAct.
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3. /R
7}, RoO®HR

V. ordalii®] ABRIHe £ HFRE Fig. 3¢ LElWTE 104 E¢)
A7 FAYU MRS IS F 39 LEY BF sEFEstdc. a8y

Azt ATRAY o] FE AALRYE T 22 LS BE Mg ol
RN 0.1%% 1%87 BAT F= £BWRo] 15-20%2 wtrl
stAl 1090 F7bx &FSHATHP<0.05). E 30U FLFoigt o
Fi AdAVAT 1047 0.1%¥AFE 5%, 1%WHNFE 25%7}
Arobutol mmo] HmE HEAMS HES MHMES AT
<0.05).

E. tardaS HEMSIAS ©e &£HFRS Fig. 40 RRT RAAY #®
R#IMol BGSlol & #ET 4-59U LMol 2E $53E3} b
m HE7H Q.

S. epidernidis® AESHES W &£HFRE Fig. 50 EAIZ 2H
¥ 2E RANIE FHEF 3YU LMol & BIESIA D, 209
Foid2t 30 FAELE 9549 B BFAEE el ol (p<0.05), A}
£ 3o WHolM £BWRol AA ML e MoLmIL
19 HERol Tt

2,
i
u
)

=

L. BERERER
(27 E% BR
S5 HE- BRAYD 34 Fol V. ordaliid #HEMI ¥ &
FRS Fig. 63 ¢cl. KBEE, 200mg/ L 2 500mg/ L RBEEE F
AF 29-49 DRol BEEH MRl A3 ®IEstdch 3y
100mg/ £ A 2 F= vhE Eol Hhs) £BHM] Ao 305 REREA
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Fig. 3. Effect of B -glucan administration on survival rates of
rock fish intramuscularly challanged with V.
ordalii(1.0x10%fu/fish), The fish were fed the commercial
pellet supplemented with 0%(I), 0.1%([]) or 1%(A) B -glucan for
10(a), 20(b) or 30(c) days prior to the bacterial
challange(n=20 per group),
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Fig. 4. Effect of B -glucan administration on survival rates of
rockfish intraperitoneally challanged with E.
tarda(l.0x10%fu/fish), The fish were fed the commercial pellet
supplemented with 0%(l), 0.1%([J) or 1%(A) B8 -glucan for 20(a)
or 30(b) days prior to the bacterial challange(n=20 per group).
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Fig. 5. Effect of B -glucan administration on survival rates of
rockfish intraperitoneally challanged with S.
epidermidis(l.Oxlogcfu/fish). The fish were fed the commercial
pellet supplemented with 0%(M), 0.1%([J) or 1%(A) B -glucan for
20(a) or 30(b) days prior to the bacterial challange(n=20 per
group).
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Fig., 6. Effect of bath on survival rates of rockfish
intramuscularly challanged with V. ordalii(l.0x1050fu/fish).
Glucan was suspended in filtered seawater with the concentration
of 100mg/ 2 (A), 200mg/ £ (J), 500mg/ 2 (M) and the fish were
placed in the glucan bath for 15(a) or 30min(b) 3days prior to
the bacterial challange. (n=20" per group. Control: .><)
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€ 54F 71X £F3igoy REEMY AEEE ddrh

(2) 2= URIEE} B-glucand] REER

B-glucanz} XEURIFEH] BABHY Fo &£FXKLE 13 o U
Etwict. 1@ 8#Y 2 B-glucan? % RHHERE W HBES 4
R 3Y oluo] 2& I U T=w2dAFd B-glucany &
EREBELS #£8 6d F71x 13.3%7 £&FsIAAT AEHHA 10¢
7HA = £FSHA Rt W 1k BR 33 Fol T2 K@= 2
R BRI 2FAAE 1k BRY 292 ot@dix2 g -glucan?
o AERET W g2 FHEF 3Yolud BFE HESIAXNT, =
EU A F 3} B-glucand] EHAATE 10U FAE AFRS WUz gt
57} £l BAREI HREBREATIE L£HF R Elr},

4, E&

B -glucanz} A2 I KAIYUE 71 BLTF SEB/E= AEY F*
RARN BRHNS BBANIct: #E5E "UxW(Yano et al, 1989,
1991: Robertsen et al., 1990: Chen and Ainsworth, 1992; Engstad
et al., 1992: Jorgensen et al., 1993 a,b: ¥ &, 1996), B2 %7}
Eatel 2% WY RAE Lol £REEAN RERAREN H¥9¥A=
=752 RRol HASH A+ ARl gl

2 dFoM  B-glucang Zu|Eeto] MOBLKEI A HEHEER
o BFol e EBRES @mAZ £ o, B-glucand] RRBE
o EMHOl EBEI BHHEY MK o O HRE KEEY
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Fig. 7. Effect of glucan bath on the survival rate of rockfish
intramuscularly challanged with V. ordalii(l x 10%fu/fish). The
fish were placed in the baths of glucan(B), V. ordalii
bacterin( A ) or the combined glucan/V. ordalii bacterin([J) for
30 min prior to the bacterial challange. Three weeks after the
initial bath(a), the second bath(b) was conducted with the same

manner,



ol el BEEY E2R7 Adc)

B -glucanz} 22 REFIEBH = AERM U0 FHER KRR
HE2AN e WA BB adjuvantE A ko] &7 wEH B
-glucan®] AL KHY RBHA WEAAN 2 HAK A &F
J=l2 glch. Jeiyv EREES BREEY HEE E HMME
7t sle Aol olvel BREU Z 238 AENHREES BRI=
AR #HEEHDT oo (0liver et al., 1985: Yano et al., 1989;
Robertson et al., 1990), in vitroolAM X BESY B-glucand HE
RES @Waste Ro]l WA} (Figueras et al., 1997). 2o =
REHNE REREBC HHEA gt @EANN 48RS BRAS
HREANL ¢ e RRRES MM BES LEYSE ABAUSE Z
2 HRBEe fARC] datA A"},

Raa et al.(1992)= oA g dold RBE kg 129 LkBE g8
-glucang 58EM RRY Fo| Vibrio anguillarum, Vibrio
salmonicidao] th¥t HHfo]l Eolzon, WARS MMHHS R
H KgW 10g REINAS ol MEEERFR i3t ol &olart
3 ®ESHG T Nikl et al.(1993)% Schzophyllum communed] X
3t B-1,3 glucang AT dojrlRo] 0.1%% 1%E HJlsld ABE
2] 2%8 153U WHEY F Aeromonas salmonicidas BW BRI &
R EHBRo] solzlitin stdct. ® Adoirslo] 0.1% B -glucanE 7}
Atz o] B = Edwardsiella ictalurio] th3l BHHEELS XRIJ 94
A%, fiBHs BAsHA- Bmwstdcta stdci(Ainthworth et al.,
1994). Siwicki et al.(1994)= FX|J/fEojo] B-glucand} WHER S
Hmdt AEE FoA 2 ERAEBEREC BEE BUoha o
of tigt EHik= ZF718ldct. % Duncan et al.(1996)L B -glucan
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I BERE HIY ARE XAV XKMBMmMESY mIREKES E
ictalurio] th¥ EHiEdl= Aol7t UAXY ANMAE BRAY &
MES A EkEC Fr=H At oM ¥ B-glucandt WE R
22 HES fsol Bl BESIE Zol AEY FEHFRY LB
BEHNE BBEANA KRl oyt EH#HES wdcies 23 wuxg
LR REA Ao BRI/ MBI FRREFERE FRSI=7
of &AM MR K7 doldddrt. 23R Ingebrigtsen et
al. (1993)= ¥R Y AG(aminated B 1-3 polyglucose)E 3HE ER
st BIFAo F 96/ FTU¢ BRMOE R SEEe BB
HHE RAEY 23 MK} Jlet 27 dolN EHE BHBERSIA
€ HEcies WAg, 2 HE/T F¢ BHIE RS BRI =
53 BORR 2¢d Fof BHRHEB BN ¥ GHE T o B
Bol Q= MEB/EMIE HARY THEHo] iz E&/sta olr}.
Sveinbjornsson et al.(1995)% AGE FITCE E#SIS [PILE B4&
EAT 24-72A1 7 ¥ grE viepdl @MRBRERFO BLEEY Lol
HEsts o= Hob EMA(pnocytocytosis)siA B EESKe=
017t MEE el LECE S0 -y RE HfiHE Aoz #
St gt oA mFLE oL AGE HTFHEo IV Wi
Mol WA Mol Zol FRR RERE HRPYWOE MY
T & Zolet EHs Qlvh.  uietd HubA G glo] WikHol W
< ERREEEEEY BORR HELEE —ERES RN B#R
St Wstel o7 wEe # d3oME I RES HEEMS 2
g Y ZIAE udstaA stdon 3040 7] RAYLRA &
BES Y 4 tie Zo] MU ¥H 2y E o o3t AY
2 gol ¥ wEREC ¢ Eol BiFol FE3 JdAFAMAE 2
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T Eetol BMWE L AR e E tardadl] tidlA: A HHE KR
7 gl Aol fEMoln, JhFe &S BFEHE oz gyA
S. epidermiso] Tti&|A & BHES tiehio] JHFe] BB #
HB3le Zo] ml¢ HEWNY 2oz W = \iXRo HEI
LZERECE Yrle SiAIY B gaa &4A 44 4 waw
13gel= 2F e BAFEM BS 123 =71 ¥RE U7 &
(Rumsey et al., 1992), WA RE A o] BASIY #REYe=R
A REERR U £BXS Y & US Aoz YHgHa, 2H
HERRE T EIY RB WE ABR o= PES RHEY ¥

H7l o Ao ¥zxdr).
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% 3 8 B-glucan?] BOFRKNEL BEKY LHBX

A 28olME B-glucang WORRIIAS o BERBES H
utel ti27l& A MEEERRY ARER i £BRS A
 odtte ZAS @St 2 HolM = B-glucand] BRI E
B} BHEY B-glucand] KREBEFELSZAH B-glucang B 4832
e WRol &dA HWEE BAY 4+ d= AWLERY #HH
HES L& HAESIATH. £ f-glucanzt HBLIERY FFFA F
of \RERML ETE, KREKRY £BERS HEIILH, REBHE 4B
e S epidermidis®] ABRF o3 BEHHES W/ESIACH

1. B3 9 F&
7h BEER

B ORRY A MEEERN 2 KK BREBAN BMAT #RK
10,0008 (FyfK 2.8Co)E &k F& FEY FUABEK HEEREM
EEH FRPAHO KAEY by WHY ReEANE HRIUEAM 28
M OMAReZE Bk RESIATE AHSA KBS 22-26Cd o @M
= YA8 BEAEMGHE)E A&t BB o2 £HR zil
Ale] ol fo BES HFMM(50UL)Y REUEY FHBR 6.1Co
o] REE At

v, S5 BERY FFFA
HHRAE B-glucanBBRE 277, AWEELE REE 27 4 ¥
BEY 57 2FoZ vyo BEE 1.2v2 FRPEM AWM IKEYT o}
et go] A2 £4£9 HAHE FANEM HWARL2E HESIACL
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HERK: Zd2 BKE FASIEALH, vt ¥ L= & 1080t
st At

HAg wjdAtRo] Mk HEES 0.1%2 1% B-glucan(Signa,
G6513) 2t 5%9} 10%2] A& BAZE Z7 Fy e W BES
1%2] RejdzsiE Hnstel 225 EYste] B-glucanyt WER
= @R KEol BRAEAY chd, BRY 2EdA ARAH SRE
REstict AlRAZE of 104 48E% HEen, o wuith WwH
EE MEE Aoz Xx#@asle A&t ARY AR89 —H HA
B2 REBESY 3%& 315 2xtd o] 20¢ 3, 30Uz, 504 B
odstgen, HMEL B-glucano| L} AW EHRE HJstA oL A
e REAFAKNE RE HRSIC.

Th. Vibrio ordalii®] AREZuol it A HX

2%4] & 3 7} BHIAO] 25C o 24A17 vl 3t V. ordalii(95-5)8 WE
EEAEK BEANA 3Y RO HBHY oS dFNeALdSd &
REBE7) 1.0x 107cfusml, 1.0x 10%fu/ml 1.0x10%fu/ml,
1.0x10%cfu/nl®] BER ZFsld SA=uLe FHue 4 AEF
H 20u] o] 2} MES] 0.0lE HEHIIATH. EHAES 43 0.6tond
EetLE &0 +&3l 25TolA 1047 AR E HEFSIHA
EBRS HESIAC. o V% B¢ AgEE Boqstx dsten my
Rl FH 2xE KB 17258 MEE BAE X#sld KB ER
& Bkt g,

2f. E. tarda®} S. epidermidis®] ABSRERJuo] v} £ HK
508 JFAARE HEY o Fol E tarda(FS¥ 81040)%F S.
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epidermidis(JS 017)& MR/ S 108 e £BRE JEKRYE
& st

S. epidermidis= BHIA Rtu}x], E tarda= TSABILu)x] & A}&3}
o 25ColN 24X7 HHEY T ABERAEOS @AsAT. o
5C, 24Xt W& i Aeld 27 HEE BEEBEAHEHK
B¥AA S epidermidis:= 1.0 X 10'%fu/m¢, E.  tarda’} 1.0 X
10%fu/me e £HPERS TE 2 BHY 0.10E 2 200t2] o) &
ol BEEEssict. AWEMALE V. ordal iiEBRY TS Ko
E HESIHEA 108MY £FRES F3lgr).

oh, KRB W £BX KK

E& 30cm, Zo] 60nd] HFF vidExo] WBHEAK 30025 ¥
2 ¥ 1% B-glucanz} 10% AWML ER Hin @S 50808 Sy
RE 4 8om A S ESIATH vdEA%Y ZEE BRET UL &K
LERE HAANAL A7 ZoE FHIdAT. AEI Eoil: uld
A e KB 25Ce ®WAE YD ER 1.508 9433 KiF gJof g
€ T VRS HEHNS ZEF 2P NER Hgsld BEY X
FE BEHEAIZ, CE B UYYEZoZT  HEIY
shaker(Daeil, TM 3, Korea)oll H#&EAI# 50rpme] HWES @4 SHE
BS A BE KEBRY EHY EEIUN HUY K4S So9314
th. BR8] offF 3Az I 5AZ F EE 1.5n0 U2Y
Z(% Ston)o]]l IESt 1A #ESAAN APl E FHEst $
¢ FETURE STt = KRF 54T FFol, MARLE A}
SotdA BMES EABRS Tt = W 1085 £BA 4 20
o] &l o]l tidle] S. epidermidis 1.0x 10°%fu/0.1ml1 & HREo] 4T

o v
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The e ARBRERI 22 4= ®@FINUEA 104 &5
RE P, & HEHRS FIEMNAMEEZ BRHY AEY ns S
L2 FIHREAFFU Z2 271 KEE EAsT
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2. BR 4 EE

B -glucan} AWML TRE HMMY AIEE 208K BoORHERD F
V. ordaliiE ARRBRAZE wo £HFXE Fig. 8o viepulr].
0.5% B -glucan, 5% AW EARE HI3IAE vl ABERE 54
olthol ZE IESt BWMHZR7E UAA T, 1% B-glucanS #HHEY
A& 1057} Adolgdtct,

2 WES V. ordalii& 30HR 3 SOBHRM #EHLN ABERA

AE o] &FRE Fig. 92 Fig. 109 RR3sIcl.

30d 7 FASAS AS 0.5% B-glucanB 7} FL 5%, 1% B -glucan
H7bF+= 15%, 10% AYEER AT E 1087t L£FSA= T, 5% =
WE BRENFE 647 &5t 2087 Fof ol uis] £FEMAS
Cha ARt TE7)1 A 1080l o] e SISl Frlaxsg 3
€ £ giolch ¥HE 504 T FodFE 0.5% B-glucanH 7L} 15%,
1% B -glucan”} 30%7} £ B3P on, WL TRIAINTL 538717
7b 5%, 10%F 777 10%&£ B8t 20937, 30U 7, 50U BojF
ZHe] BREL vla3d B -glucane 1%F 717} 0.5%F 7L Lo n] 3|
EHRo] o, RREMMC A48 £HBRS ol utd Aug
ARHFNFE B-glucano] u]3] fLEBRKo] yigkrl,

¢ 1% B-glucan}t 10%8] A HE ARE 5047 T4 ofFol vj
& V. ordalii®] 109 7He] 100K FEHEE LT BEO U &£8BX
< Fig. 11o] UElYct. 1% B-glucan¥ 7}FE 1.0x 10°cfu/fish&
EEY Z9 30%, 1.0x 10%cfu/fish®} 1.0x 10%fu/fish& FZ¥
Fx 217 90%2} 10057t &3 10% W& ZTRE Histo F
o3 FE 1.0x 10°%fu/fish& Y ZH-$ 15% 1.0x 10%cfu/fishe}
1.0x 10°cfu/fish& HFF T ALE &% 30%9 95%7} &t 1% B
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Fig. 8. Effect of B -glucan and bakery yeast on the survival
rates of rockfish intramuscularly challanged with V.
ordalii(1.0x10%fu/fish). The fish were fed the commercial

pellet supplemented with B -glucan or bakery yeast for 20 days
prior to the bacterial challange(n=20 per group).
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Fig. 9. Effect of pB-glucan and bakery yeast on the survival
rates of rockfish intramuscularly challanged with V.
ordalii(1.0x10%fu/fish). The fish were fed the commercial
pellet supplemented with B -glucan or bakery yeast for 30 days
prior to the bacterial challange(n=20 per group).
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Fig. 10. Effect of B -glucan and bakery yeast on the survival
rates of rockfish intramuscularly challanged with v,
ordalii(1.0x10%fu/fish). The fish were fed the commercial
pellet supplemented with B -glucan or bakery yeast for 50 days
prior to the bacterial challange(n=20 per group).
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Fig. 11. Effect of B -glucan and bakery yeast on the survival

rates of rockfish intramuscularly challanged with different

cells of V. ordalii. The fish were fed the commercial pellet

supplemented with B -glucan(a), bakery yeast(b) or contol(c) for

50 days prior to the bacterial challange(n=20 per group).
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-glucan@FminE o] vl £EFEe] WA Uelxter, HRBEE 1.0x
10°%cfu/fish HF 7 35%,  1.0x10%fu/fishd E3T7F 60%, 1.0x
10°%cfu/fishg F7 71 8b%L B3ttt ol KREE Az B
_glucang WIS BORESIE 2L MELEMRA T LFERS
MEAZD £ gloy, BREY EEYTSE BMBRRE Yolxl: wid
Hio] EBEY 2% HED HE7 428 Ul F3 gt ¥H
g TRE= FHIF "ol gleltt. = 1% B -glucan |
WE HEHINANEE 504T FAYR ol F/Y E tarda®} S
epidermidis®] 100%FIEE o] vi3t £BE L Fig.129F Fig. 133
T}, B -glucanz} AW BR HIte E tardad] tigt HEHilol
E A5 BES vXx B3 W, S epidermidis®] gz el tf
Sty = B-glucanPF 7F7} 85%8] 2 ABRE Heon, WL 3
B E 10%8] £BRSE Vel B-glucanit7t W& ZRH 7}
FuU i 2T Hls] &2 L£BEE el B-glucand] H I} F
o] Mol utel EH BE AolJt UL S ¢ + Urh

B -glucanzl 22 HEIPEFHS] ROFRE 23 BB BE
B HRE L5 RBIARY, AY BEFEJ BRI BB B
A Aog #EFH D ot Siwicki et al.(1994)2 B 7 %00
B-glucanE+ AL LRE ROFHEIAS v KRN RBERE
o] BEHE ¥wtoluel Hymol iyt BHésE BimEolHctn #E}
oltt. XE Duncan and Kleisus(1996)o] xtdwml7lo] B -glucan®E: =
wg ERE BORHESNAS o XBaE+F & NRK: BHo|
g, B-glucanE: HWE ZRE BORREI} RmKR} P23
¢ uj&o] VA3 @mE AT F3] B-glucanTd EIRe} HFHRY
Efito]l 3] @mEol RYPYS WAL BHSIE BhHol ALY
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Fig. 12. Effect of B -glucan and bakery yeast on the survival
rates of rockfish intraperitoneally challanged with E,
tarda(l.0x10%fu/fish). The fish were fed the commercial pellet

supplemented with B -glucan or bakery yeast for 50 days prior to
the bacterial challange(n=20 per group).
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Fig. 13. Effect of B -glucan and bakery yeast on the survival

rates of rockfish intraperitoneally challanged with S,
epidermidis(1.0x10°%fu/fish). The fish were fed the commercial

pellet supplemented with S -glucan or bakery yeast for 50 days
prior to the bacterial challange(n=20 per group).
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A=, AHEg TRFqF HRHE Byt Aotz stsc.

3152 A AR FRO HBEY EHE AWE AR SEY
B -glucano] §HFEHo glx|qt, HHHIA B -glucano] B3] Wi 7t = =]
k7] wWEo #HEIN S Aog HEINZ 9ch Rumsey et al.,
1992). wietx ¥ EEBOAMY =AMg TR HIu ¥ EBEY ML
2 AT ol HE HwMm(10%)o] 2% B B-glucanF 2] o
o] o3t ZA QU= ol BRI IR Ax B Y unknown factor®
A Brigel g AR BESII = AWREsIAIw EMY AL &R
E ARE7 44 BKY + UAEE BEICHH v 50| REREBHSA
o HAES UdS #BnE + US A2 A4

1% B-glucan =& 10% AHHL28 2 HIIANEE 504 FAF 34]
b9 5A KRB HEY KA #% SHMY 4£BELS Fig. 143} Fig.
150] VENWITE. 3BR] 4% T 1%8 -glucanBV 77 = 83.8%, 10% A=
€ ZERANTE 73.8%7F Aot WtH FHIIFE 45%7F £BStY
1% B8 -glucanz} 10%A"E a2 H7l3e &EBRo] A3 wodrl. =
FL2F 547 BRROY £BERS 148 -glucanB 71771 68.8%, 10%
Awg TRFILIL 47.5%, FH/FIE 31.3%2 ATt 1%8
-glucan@ 7} 78] £HRo] HERE vl VA3 &UT. = S5AZLE
Qb BRBI HEHY A£BRS HW 1%L -glucanF JI3 = 33.8%, 10%
Ag TRAIMFE 45%idolgd it RHEIIFTE 6.3%qto] Alotdd
of 1%B -glucanB 711 & 105N H-R8 A Y729 P&l VAI &
gkt IRE 54 Fo BR £BERE 1% -glucanPF 7t 7t 25.0%,
10548 &R F7I27 37.5%4BY Ud FHINGFTE BT¥El-1.3%
of Ezstgct. £% 104 ¥ £BRAC S epidernidis§ AR
A KEHEE Fig. 163 Fig. 176] vebd 24 fpp@mHe 3
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Fig. 14. Survival rate of rockfish orally administrated with g
-glucan or bakery yeast for 50days prior to the transport. The
fish were transported for 3hr in a 300 L of Vinyle sack with
slow agitation. After releasing the fish in stocking aquaria,

the survival rates were monitored for 5 days(n=80).
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Fig.15. Survival rate of rockfish orally administrated with §8
-glucan or bakery yeast for 50days prior to the transport. The
fish were transported for Shr in a 300 L of Vinyle sack with
slow agitation. After releasing the fish in stocking aquaria,
the survival rates were monitored for 5 days(n=80).
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Fig. 16. Survival rate of rockfish injected with S,

epidermidis. The fish were fed commercial pellets supplemented
with B -glucan or bakery yeast for 50 days and transported for
3 hr in Vinyl sacks with slow agitation, The fish were received
the bacterial injection 10 days after transport(n=20).
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Fig. 17. Survival rate of rock fish injected with &S,
epidermidis. The fish were fed commercial pellets supplemented
with B -glucan or bakery yeast for 50 days and transported for
5 hr in Vinyl sacks with slow agitation, The fish were received
the bacterial injection 10 days after transport(n=20).
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7 B REBERREY REd AWt 2% 34 HAN x¥sto #Hin
HRE= As LERLEA] ottt

ol KRE 2Bt MY KREW B-glucang HFEMT NS
FoAPLE £BERS Y 4 9dor, AW TR HFIE XS
& BRAE + AAT KEBREREO ZoAXE RMMAIREY FHEIAE K
#WII FECRS F7lEr, REEPEREFS] Hin A& MMKEY EH
o KRB Foltv Kol iy Ehitke] A HteE RS o3t

ol Foll %o} B-glucan?} TS HFWPBAELE ol Uy HHRES
@Al Extopuel AEH 20 Y3 HENHRES 017 ¢34
£ A ¥ =l (Anderson, 1992), oJfE 2E#HAE #¢A W
glucocorticoids®] 4 W7t REEH ] HEiKol o3t Mol MBIt
(Pickeling et al., 1982). ZMEBeUds ATHEHLE 4 BES o
MEY KRE B T KRE #hol ®IEV dovn Qo MHHEY Lk
A4 BEY FARELE 2y g2 BEY WAE HESIZ Adct:s A
S Bl #EHEoItl. Jeney et al.(1997)2 EX]7%ojo] o8 7=
BES B-glucang 4577 B3 FH 8 Ay ZFUAE T4 4%
A= RMEFEALY Bne} FHEERRY ol By, 247 &
Bol ¢ 2EHAE 71T ¥ AMRMFEAY OFEREE, 2l23¢
EiE U HREEMEY KMol KB Wi v EES ETFIHAA
gk, BRE #e] KE WY RBE @HESIE dE B-glucanF AT
(0.1%F 7)) 7t 71 w2 7] uwj o] KRB Wiol —ERES B-glucan
S BORRES: Zlo] 2Eg Lo BHAHKS BMAIZL 5 S FHEkol
gtal stded, ol AAE K WRAMY 1%8-glucanB 71 F o
7 BREB B T RE R £BXS Y ¢ UttE KRS —
B Rt KB T ARERO iy A3 Hiio 2827 9o
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1. BdAEEMY %BE KR By

MEAEENY HBIEE FREH F 1d, 7d, 144, 30 AFoA
I doluti=ul 30U Aol Vibrio ordalii®] o] 23] B&st:=
R& AYstae HolH Mol HEIIA RY HHELAcH uvjRgeyS
KB 18-21Coll A BiRsw FHBEHQU ERS BT ®FY BRoE
PR 90%Ll L olny, BEE MEI 1dod vs) £ BZHES
ZHN 3 ek FHiE olstnld BMmER KERC BEYLE
A BB EEI BHES o7 HESHXY, FEY HFEY MRE
Y o] o] FAYeEN JUKBMMNES 427 TF 23 F
BERES WA AYstA Hed BLERAdE TR mBS ¢

gl ct.

2. EEREM] HRE W

TR A B-glucang 0.1%2} 1%kt MBEY 3%2 10
o, 20Y 30U WAEY TS Vibrio ordaliid® EEERS HHAEH
g Chg 10U SHEINEA £BERS LB KR 108 Fo= A9
7 o 208 Rt 304 FAFE ALl A el
th., E  20dFA et 304 FoFre] tidt  Staphylococcus
epidermidis®} Edwardsiella tarda®] TWHES FHET A S
epidernidisol+ < EHES Vel AXW, E tardad]le A H
o &7 gt M2 oiE RESY 2509 ©5 EE V. ordalii
AlFHe BEH 158 E&= 302 Bitods A& &oE= xol7l ¢l
FAYLS BAK dv ZLE ety RAMEY BES 98

..77_



B -glucang 0.5%F X 1%3 73t 20, 30, 50¢ T FS3% A
1587t s =71 BEMMC Z+F £BRo] A Wew, V. ordalii
F2 HxeE LT 48 HAEHT T £BXRLS Az 7
7NEFE EBERS ol Yd ERENE AJ&ol A ey,
B -glucan®] BOFESY HPol tiyd BEWKY TAJ XBEACT. &
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1% B -glucanzt 10% AL ERE 504 ¢ FoAY ths At FAjo]
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