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Effects of f-glucan from Schizophillum commune on Non-specific
Immune Parameters in Common Carp (Cyprinus carpio) and
Flounder (Paralichthys olivaceus) by Oral Administration
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The effects of dietary S-glucan administration on non-specific immune parameters in common carp, Cyprinus carpio, (1.0 g and 68.7 ¢
of body weight) and flounder, Paralichthys oliveaces (12.1g and 54.0 g of body weight) were evaluated. All fishes were fed an
experimental diet supplemented with S-glucan at 0.1% per kg diet for 5 weeks. A week intermission with basal diet occurred between
first 2 weeks and second 2 weeks of f-glucan administration. The changes in the numbers of peripheral neutrophils and macrophages
were counted under light microscopy and serum lysozyme activity was also analysed at a week of interval during the experiment.
Phagocytic activities of leucocytes from the swimm bladder of carp and the peritonium of flounder were measured 5 weeks after
feeding. The oral adminisration of S-glucan induced significant reduction in mortality after an artificial challenge with 1X10° cells
of Aeromonas hydrophila in larger carp and 1X10° cells of Edwardsiella tarda in larger flounder but did not in other groups. The
numbers of peripheral macrophages and neutrophils, phagocytic acitivies of leucocytes, and the activity of serum lysozyme were greatly
increased in the fish fed a S-glucan supplemented diet. These suggest that S-glucan administration by oral route can enhance leucocyte
phagocytic activity, serum lysozymal activity, and survival rate against artificial infections depending on the infected fish size and
challenged bacterial concentration.
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AR Al tjFo] Falol o A (Yano et al, 1989; Yano E&FF9 oA 2 AFEAQE g3zt A9 4¥E F3td
et al, 1991; Chen and Ainsworth, 1992; Jeney and Anderson, FrHe] S wet 2utye] YEZzAY A AYHe Rl
1993; Jorgensen et al, 1993) 2A FALH L AZHE o2 Ao 8184 (Dalmo et al, 1995), f-glucan® Z& ©FA 7} ujSo
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(% 709 &Fole 10072, FHJE 20718 & ¥ F71%
HA 2STAA ALY AASFE 24TE 2R 124 g 7}
23ta F 25T ARG 22 2¥dd FA YAe AU
T A FAd538 A% 13m9 FRPEFFZ 232 1007
g, F8& 50 g ¥ e FFHLE ARAAT
fglucan e ¥ FF= 59 DSMZA (deutsche Samm-
lung von Mikroorganisem und Zekkkuturen GmbH) 258 #%
uro Schizophillum commune® AH43Mch B@d B-1¥lA
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Fig. 1. Survival rate of carp (upper: 1.0 g body weight, lower:

68.7g body weight) intraperitoneally injected with va-
rious concentrations of Aeromonas hydrophila.
(O®: 1X107 cells, M : 1X10°cells, AA: 1X10°
cells, O : 1X10° cells). All fishes were fed an expe-
rimental diet supplemented with S-glucan at 0.1% per
kg dief. One week intermission with basal diet occurred
between first 2 weeks and second 2 weeks of S-glucan
administration. Filled and opened symbols indicate the
experimental and control 4groups, respectively.
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Fig. 2. Survival rate of flounder (upper: 12.1¢ body weight,

lower: 54.0¢ body weight) intramuscularly injected
with various concentrations of Edwardsiella tarda.
The feeding schedule and the symbols are the same as
shown in Fig. 1.

o 9FYZY BglucanF7IALE FFo Fole 30002 F2E
Gk 2 2% pglucanH7HALE Fof Folle A A53
Eo 2323 dE 47702 HAAE e VRS B8 2
ANFAGT 8)F) 2 FAE AT 38 2FF5E 1R
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A7ME BT Foo 6302 HAFAAL 27 pglucanF
7IAE EoFoEs (3716022 F7i8td, WiFe Ade vz
ZjobA o] WER ¥ &FYAT T RAE vtazsopAer

£ AUt olH& fglucanH7IAtE T T 357 vlaz
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FTTF 40~709 ¥iE ®A e (P<0.05).
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Fig. 3. Changes in the number of the peripheral macrophages
(@O) and neutrophils (M) in carp (upper) and
flounder (lower) fed the Pf-glucan supplemented diet
according to the feeding schedule shown in Fig. 1. Fil-
led and opened symbols indicate the experimental and
control groups, respectively.

13OMZ FqA9 50709} FH/MAE FoF9 70700l w8l A
Ueldth (P<0.05). FH7MIEFAEY @AY vtz gelx g
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9 dx o B s BEFY E coliE2THANT o
2289 @44 Fig 40 e Jolef Wy
AgL vk 30 Fode FHNFAEH 2ol Aoy, 14]
Tolle 450%, 2A1F Folle 753%, 4A13% Foll= 798% 7 &
o RANEQ LY 353~642% Boke @A EoiTh @47
T ihg 30%de TSI Aot fiRev 14t 24
29~47M 2 FHAMEATY 15~30MBde &8 9 Ad
& g43at (P<005). X9 HEF < vk 308 FHE 385~
67% 7} BAlgle] RANEA ) vld g gol A %oy,
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Fig. 4. Phagocytic rates and phagocytic index of leucocytes
against formalin-killed Escherichia coli. Leucocytes
were collected from the swim bladder lamen of carp
(circle) or peritoneal cavity of flounder (rectangle) fed
a f-glucan supplemented diet according to the feeding
schedule shown in Fig. 1. Symbols are the same as in
Fig. 3.
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Fig. 5. Serum lysozyme activity of carp (upper) and flounder
(lower) fed a p-glucan supplemented diet according to
the feeding schedule in Fig. 1. Filled and opened sym-
bols indicate the experimental and control groups, res-
pectively.
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pglucan® A F2E 7HA dFAA B13 glucoseE WA
Felo} (Salmo salapol ATFAS A Fo} FutReaN F4
dobn B8 o} (Ingebrigtsen et al, 1993), At #olu} A4S
23 24 99 At 22N dYANET R T
zA0z FAHY e A9 Futre JAHUGA (mucosal
immune system) 3t FFEH Yoo o3 YrTzAo=
sutslo] Aa R Aol w3 A (Sveinbjornsson et al, 1995).
= ¢3S 742 diM halibut (Hippoglossus hippoglossus) 2|
ool A &4 pglucancl F FNEE F3to FFIE A9

z2Agz oz Y259 (Strand and Dalmo, 1997) F4r%A A
9 pglucan®) ZTFole A g0l GHHA HUT

fglucan®] ZFFAE FA 9F Fod npANANZ BE
oA METe &A% (tami et al, 1996), B2AFY B4
(Yoshida et al,, 1995; Baulny et al, 1996), 33t %% F7} (Du-
ncan and Klesius, 1996)%F #8+2 §3% (Duncan and Kle-
sius, 1996) 2 84449 A4 %7} (Yoshida et al, 1995) 53
2e HEo) wWolaAe g4¢ FUHGn L

E dZqNE gFold Jojg sl gxd 24 pglu-
cand ATFEAS g AgAgel T 4zd, T2IYFY
WY W NP7 4F4s 2 F gade 849
H3lE zAEY Y ATFFY A7 g W YREgME
2ol n% 4% JFFoE A3 A hydrophila®h E. tarda)
W YRe e Jolo] 1X10%ellsE HEEF 24+ dF
Qo) 1X10°cellsS AET Ao Hejrt & # UdA 4F
29 AAgE 4ol gAh fglucand AT FAE FAMNE
o} (Onarheim, 1992; Siwiki et al, 1994)), A2} (Nikl et al,
1993)9} 9 Aeromonas salmonicida®t A ¥ ool M el Vibrio
anguillarum (Dalmo et al, 1998)°f et HFAE S7HH A
a8y 2997} (Duncan and Klesius, 1996) %) Edwardsiella ic-
taluri, turbot (Baulny et al., 1996)<} iA%< ol (Dalmo et al,
1998)¢] V. anguillarum®] g A 2&& AEF 3 Apol7h AU
9 FARA pglucand AT YT W} Z$ Streptococcus
spol e AgHL Z7HSQAAN Pasteurella piscicida®l ™ E
AgA = 2o)7t 9ol (Matsuyama et al, 1992) FETY FF
of 7198 & Atk 2 ol v EoAGA Y BUAE
2 4997t BEYE vhde) Solud@gAdte HE FHE
wro} Balunly et al. (1996)°) AAF AXNY FEA=2 o %
o5 Aoz} U7l WEo2 A4dr

AAre)e] HYHelH rzRE YT o] EAL HFHL
2 gasts 282 A Qe g7y 357 vta2 o}
Ae Ry Ao 2x¥AF vdehlle £3 719 FHE
Hed A0 JFe%50 Frhshe Aoz 4R Ao & 2
YoM pglucand AT7FA 23 22PAY 53794 vha
zaolAle 49 AF&59] 717 & o] 29w 7] (Duncan
and Klesius, 1996)%} F-AM% 0} (Jeney et al, 19979 ZA#H¢}
g3 28y 557 vt g oA 9 HSE Y w
Qo dZAd 28se vlaggeiAfe Fr7t @A =F
Bglucand Fold 4FUFo) 71 go] FrhEn 2 tEe ¥
FAzre gaste Agolgen, FEA7Rde FAAYG v
& AN £x5 VeEhiAT p-glucand BAZ vf7ie] Aol
ZAIEL W E2FTF FAFE 39F HuAd 2E9@ F
ZAagd A sUdFE BjgFAY H&E FELR F4EH
(2 =, 1996), A Fdolol fglucane FASIAS o 29 7
Ae vpagsopAy 2577 FAY F4A4F 8 FdE 2%
e 8As Zasa vtzzgelArl giRE s AAURL B1
990 (Jorgensen et al, 1993). £& Ashida et al. (1999)& &
FE 7R GAA® YA pglucand 47¢ FFFHLE 7
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JRAAE A&Hor AFFoz rzge BAE 7407
g3 AzhEd,

o3t 22 BAH AFRZA Bglucan? ATFESE A
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