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Effects of Dietary 8-1,3 Glucan on Growth and Immune Responses
in Juvenile Olive Flounder, Paralichthys olivaceus
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This study was conducted to investigate the effects of dietary supplementation of 8-1,3 glucan on growth and
immune responses in juvenile olive flounder, Paralichthys olivaceus fed the white fish meal based diets for 6
weeks. Five experimental diets supplemented with 8-1,3 glucan at 0, 0.01, 0.025, 0.05, 0.1 % (Control, Go.o1, Go.gs,
Goos and Gy, respectively) of diet on a dry-matter basis. Five experimental diets were formulated to be isoni-
trogenous and isocaloric to contain 50.0% crude protein and 16.7 ki available energy ¢!, Fish averaging 32+0.1 g
(mean=SD) were randomly distributed in each aquarium as triplicate groups of 15 fish. Weight gain (WG, %), spe-
cific growth rate (SGR, %), and feed efficiency (FE, %) of fish fed Go. diet were found significantly higher than
those of fish fed Control, Go.o1, Goozs and Goys diets (P<0.05). However, there was no significant difference among
the fish fed control, Goor, Gozs. Chemiluminescent responses (CL) of fish fed Go.i diet were significantly higher
than those of fish fed the other diets. Serum lysozyme activities of fish fed Goos and Go. diets were higher than
those of fish fed control, Goos and Goos diets. Fish fed Go diet showed a significantly lower cumulative mortality
than did fish fed control diet throughout the challenge test (P<0.05). These results suggested that based on growth
rate, feed efficiency, non-specific immunity and protection against microbial infections the optimum dietary 81,3
gulcan could be greater than 0.05% but less than 1.0% in juvenile olive flounder, Paralichthys oilvaceus.
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A2 sl A= AL YITkSakai, 1999). ©]$} 22, HAT
7YEA L o|fe] BBy WY QRS FATE ekElgtEd
de)glo} fEE Fo] o, @8 (Levamisole)? FK-565
3pAJ5)eHE. MDP (Muramy! depetide), LPS (Lipopolysaccharide),
7)E4H(Chitosan), glucan 52 glelgjol FEAZ o F2] v|=
o) WA F7AIA AWl thek AL SANA £
THEngstad et al., 1992; Kawakami et al., 1998; Kim et al, 1998;
Kitao et al., 1987; Kodama et al., 1994; Sakai, 1999; Siwicki

1990; Solem et al., 1995). o}F2] v]5o|4 AAJIAR
= AxA WYzl macrophage, granulocyte, nonspecific
o, Haly W °1X]-i

et al.,

lysozyme,
complement, interferon, transferrin, lectin 5-°] g1tk o] ¥ ¥]
Eold WeRlAte] $A4L FIMA AHoERE AdE T
FMFIA e, olFolre HAZAAE o83 H4E Tl
A ool AlM|E B4 (Raa et al., 1992; Jorgensen et al., 1993a),
natural killer cell 243 (Kajita et al, 1992), 2to]42+9)(Engstad
et al., 1992; Jorgensen et al., 1993b)3} B 2] tjA} BE &4
3}(Yano et al., 23 k3 WS- F7A
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S Eg Ao o Fal A @ A7 o] Fe Mtk
g =2 X 7iths B 27t B (Chen and Ainsworth et al.,
1992; Siwicki, 1987).
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Table 1. Composition and proximate analysis of the basal diet (%
of DM basis)

Ingredient %
White Fish Meal' 59.0
Gelatin® 2.5
Casein’ 2.0
Wheat meal’ 16.0
Fish oil’ 14.0
EPA-DHA (45%)° 0.5
Vitamin premix’ 3.0
Mineral premix® 3.0
Proximate analysis (% of dry matter basis)

Moisture 20.5
Crude protein 49.6
Crude lipid 19.1
Crude ash 9.2

'Han Chang Fishmeal Co., Pusan, Korea.

23United ‘States Biochemical, Cleveland, Ohio 44122.

“Young Nam Flour Mills Co., Pusan, Korea.

56 E-Wha oil Co., Ltd., Puasn Korea.

"Vitamin premix (mg/kg feed): vit.A, 30001U; vit.D, 24001U; vit.E,
1201U; menadione sodium bisulfate, 6; vit. B1-HCI, 15; vit.B2,
30; vit. B¢-HC, 15; vit.Bi2, 0.06; vit.C, 300; calcium pantothen-
ate, 150; nicotin amide, 150; inositol, 150; d-biotin, 1.5; choline
chloride, 3000; pancreatin, 12.5.

*Mineral premix (mg/kg feed): MnSOs, 320; ZnSOs, 270; FeSOs,
750; CuSOs, 60; CoSO,, 7; MgS0s, 17.25; K2S04, 212.24; NaCl,
51.88; K,HPO,, 136.09; NaSeO;, 0.013; KI, 0.15.
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0.05%(Goos) B 0.1%(Go )2 574 7202 B-1,3 2732 &
7}0} itk APAEE RE QS B & :gazﬂw]i il
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o7 B3t 3 4°CE Y73t Hank’s Balanced Salt Solution
(HBSS)Oﬂ ol 7h= WIE olgsle] AlEES Fs] Wi

229 52 AlEE oA 34/51%2) Percoll (Sigma) density
gradientZ ©]881, 4°CollA 400 g2 3087+ YAIE2s o
S 34%%} 51% Aole] MEFS FAEE gulg ol gbl &
a3t} HE2 oz BEE AEE HBSSE 400 golA 5%
7F 28 AlEsisach Alzel AE{E= trypan blue staing o]
0}‘4 A9 o, RE A¥7dA Bed AEsY AE
2 98% ol eIt A@ A3 AA X AEFE in
vitro 1x10° cells/ml HBSSE, in vivool A+ 2x10° cells/ml
HBSS Z=43}%th.

@ Opsonization of Zymosan

Zymosan (Sigma)e- &2 A HALE Fojof] AME3IR] -2 A7)
g gx) oz Rl Fest 8% EFste] 30 °ColA 3027F
i3kt o] A2 E&) opsonization®] ¥ zymosans ¥
Alftg]sle] Ha)8ta, HBSSE ¢]4-8t] 33] A&ttt

® Chemiluminescent (CL) response 54

A M EAM WEE=
= automatic photoluminometer (Bio-Orbit 1251, Finland)ell <
s AegE oz BT £, 7} test cuvette ZA| 3 luminol
(Sigma) 0.7 ml7} cell suspension 0.4 ml& E§3sle] sE7F 4
€4 incubation 3 § =7 ul= el opsonized zymosan
0.3 mi2- F71810d 10027 Z74 319tk Seott and Klesius, 1981).
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Reactive oxygen intermediates (ROIs)

2) Lysozyme2| &4

Zzto] Ay o Foll A Eelg €% 0.1 mis+ 0.05M sodium
phosphate buffer (pH 6.2)8) Micrococcus lysodeikticus 0.2
mg/ml)& F-7217! suspension 2 mB} S35t ¥R~ 20 °C
Z70M 4 FFEAY F¥% 530 nmollA 0.523 458

ol 23Tt lysozymed] &4 @l B9 0.001¢] FFE
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Table 2. Growth performance of juvenile olive flounder fed experimental diets for 6 weeks'

Diets ;

Control Goor Gouoos Gouos Go. Pooled SEM
WG (%) 177° 186° 188° 198* 216 4.26
FE (%)’ 80.3° 83.0° 84.7° 89.7° 97.3% 1.7
SGR (%)* 2.43° 2.50° 2.52° 2.60% 2.74% 0.04
PER (%)’ 1.67° 1.73% 1.76" 1.87° 2.03* 0.02
CF¢ 1.13° 1.16° 1.14° 1.23% 1.20° 0.01

"Values are means from triplicate groups of fish where the means in each column with a different superscript are significantly different (P<0.05).
*Weight gain (%) = (final weight - initial weight) x 100 / initial weight.

3Feed Efficiency (%) = wet weight gain (g) x 100 / dry feed intake (g).

‘Specific growth rate (%) = (loge final wt. - loge initial wt.) x 100/ days.

SProtein efficiency ratio : wet weight gain / protein intake.

SCondition factor : (fish weight / total length®) x 100.

"Pooled standard error of mean : SD/n.

Table 3. Hematological and serological characteristics of olive flounder fed experimental diets for 6 weeks'

Diets 4

Control Goo Gooas Gouos Go.i Pooled SEM
Hemoglobin (g/dL) 6.14 6.17 6.11 6.08 6.12 0.21
Hematocrit (%) 26.5° 26.8° 27.2° 28.6° 29.2¢ 1.04
Serum GOT (TU/LY? 52.5% 53.1°% 50.1° 47.3¢ 46.6° 2.06
Serum GPT (1U/L)? 11.2 10.4 11.5 10.8 10.1 1.12

'Means of triplicate groups; Values in the same row with different superscripts are significantly different (P<0.05).

2Glutamic oxaloacetic transaminase. One unit is defined as the amount of enzyme causing the transamination of 1.0 pmol of L-aspartate
per minute at 25 °C and pH 7.4.

3Glutamic pyruvic transaminase. One unit is defined as the amount of enzyme causing the transamination of 1.0 pmol of L-alanine per
minute at 25 °C and pH 7.4.

“Pooled standard error of mean : SD/Vn.

Table 4. Non-specific immune factors of olive flounder fed experimental diets for 6 weeks feeding trial'

Diet Peak value of CL (mV) Lysozyme activity (units/ml) ACHS50 (units/ml)
~ Control 87 31 e
Goot 395° 331° 53
Goozs 373¢ 322° 45
Goos 512° 415° 56
Go. 635° 432° 49
Pooled SEM? 23 15 5

'Walues are means from triplicate groups of fish where the means in each column with a different superscript are significantly different (P<0.05).
?pooled standard error of mean : SD/Vn.
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Fig. 1. Cumulative mortality (%) after intraperitoneal injection of
E. tarda in cultured olive flounder, Paralichthys olivaceus.
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7hst AP TR G B g HERIAT. ARkFoe=
B-13 SEE AR AP 7EC] 7ol vist E. rardar
ol et Ay Z7HE B8 & 5 AU
I #E
gx] xojoll glojx] AHZrEHEel 8-1,3 S5 371l
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2+ BTk Sim et al. (1995) gX|9] Aol s A%
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macrophage] i%%%‘—% Z7MZE. 28U g7 ALRR
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1996). 157F B- glucan el EA M E0lE B-glucans oA
%L Y7o vngyS b 5 A 5, phagocyte B4 2
Zurizo]l 2712 VERNATH(Siwicki et al., 1994).
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