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% W i 8 T by SRR S BE I IR Z 55 B e

BRIESS - BatEZs - FIRREL - (A - RIS - IR - BRERHL
1TERbe S ZE R K BB R A B 7E

wW "

AWTFEERET RN E (B-1,3-1,6-glucan from Schizophyllum commune) $FEB GRS
T B - SEIHEER 50 ~ 80 g R AR S 0.5% ZlE S fRI B R & ZHE S SR 60 K > A RER
BRHRZH 0~ 1~ 3~6~12~20~30~40-50 Bl 60 X » METHEAREET (0y) - BHEBALE (SOD) -
W (lysozyme) ZHIGE - FEREUR - VGMEEREAR N2 BEEETRIER - HEaf B A S EESR
IR f o A B s TR Ty PR AR AN DA BB 71 (p < 0.001) » 43R BRER SR 2 26 12 ~ 20 B
24 REFEF=g s (A e T AR LT B B0 IR AR 2 26 30 - 40 REMERHE -
BRSNS 40 REGHIBURETE S » M EARIR IS 220 (0 > 0.05) » {EARMIERIRTR AR
E > MHIZHE 0.5% » BlE 6 KDL L BIVTRHEERG &G HRAY feA76E )] - (HIRIR R At - [l
TSR RIS L TR - (RILZ BERY B AR & B YT BRURRRT -

RIS IR - 2 BREMT  BRERILE  SEEE

T

Hij

T 1 5 AT 50 2R T Bl o 2 T e
> JEfE (Rachycentron canadum) 2% RE
(e - BIE—F 0 SEIREEAENALT
e T AR HA VS TR A B R
RIBITE e R B IREEE (2005) ZIESF
o YR AR TE 4,268 ton © FEIRHLASEEL
B35 R R ~ #REd S H A A ks 2R
A - HENE S AIEYIRE - tHEZE
TG - B S ZASTEEIE - 1K E SR
BRIFHS T fERiEESE FEHAGFES - R
1M > FEHE T < Y 2 2RI R MR R R A 380
& (Photobacterium damselae subsp. piscicida) Hlg#
IREE (Streptococcus iniae) ZEIEGLE K EIL R
(Liu et al., 2003) » SEFH— AR & i A LEAZEY EidT
B (B XERZ B SEYE B - F
P10 TE L= P S

BEIFE / FRARBIEESRE 67 5%, TEL: (08)
832-4121 #& 272; FAX: (08) 832-0234; E-mail:
changch@ms3.hinet.net

AV SR » BRI T
TEYVE AR E R » A Sakai (1999) AFSEEEER
% % B 35 Al (immunostimulant) 411 77 2 B
(glucan) ~ ¥ T'& (chitin) ~ levamisole ~ F.§#E H
(lactoferrin) J/&EAlF At C ~ E BURRATHT
5% (growth hormones) ZfiEf] - RERGHR S B
AR S 1 S UERRYRE ST - ERIBCRETHINE ~ YA
Ty e RS EE R © SOMBAE RN DR R S B
FRERATS T TR Y A R I (L er
al., 2003; Misra et al., 2006) > 41H Schizophyllum
commune 52 %0 (B-1,3-1,6-glucan) 1 90%
TS TR AH BRI B 72 i o e B 145 2 I m B i i
fa (Cyprinus carpio) ~ $LEHi2 (Seriola dumerili) ~
H B 82 (S, quinqueradiata) J P i W&
(Marsupenaeus japonicus) 5N ZERAVIRDT
77 (Robertson et al., 1990; Yano et al, 1991;
Matsuyama et al., 1992; Jeney and Anderson, 1993;
Itami et al., 1994) o AKHHFARIELZ ZREE TR
52 AEMREE T > BE AR ELR  (Penaeus
monodon) EIEMSETEENE (Vibrio damselae) Bl
BRI (WSSV) BRI (FFSE, 1995;
BREE, 1996, 2002; Liao ef al, 1996; Chang et al.,
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1999, 2003) - fEFRETTH » #0101 0.5% ZEALE Gk
i ERIEEE 10 K 0 BN R BLERER B Y RN
AHEPIEOR - BAREHREE (RS, 2006) -

ITERZR - P R BRI BTG b i S 5
% HER R B R R IR R R
REB 28 AR » i RE IR H IS R i R
LB AimtsiE - FIR 2RI ska b ke A 5
BHRIE RS - R AR E A S5 IA) - H T
(Oncorhynchus mykiss) SEERLHIARE S 28 H
A OB R TR M I R TR AR B R
2 (Grind, 1989) » HAMEEE 0.09% B-1,3-glucan
AR/ Ut - B EAREN R AE A (yellow croaker,
Pseudosciaena crocea) #sMNVEAER TS M ~ MR
FEJJBRERLESR (A et al., 2007) > K > BAZS %,
PRRTEYE - ] DR IE R BRI i S L R R o
eI AIRRA -

TERTFE PGB IR (FRSF » 20006) - ZEHGHEAR
BE%E0-0.1-02-04 0.8 K 1.6% g 10
20 ~ 30 B 40 K1%& - 73 BB CEMET A TG -
HA AR AL EE 0.4 ~ 0.8 Bl 1.6% HH2 15175
15 o FFCAZ BRSNS s 0~ 0.5~ 1.0 B 2.0% PUfHET
FIELAYFE 10 ~ 20 B 30 K% > tHHILIBOGE K
PEERBRHES T A LR » Hrh BN RGBS R
DR & 20 0.5% HATETARIRE o MBEEREEAESS
10 Rz Bogitbasin - LA R & SN IS AR
5 0 HERE 20 B 30 RICHEAERR - ZRERIHHE
BRI R L IR S A2 5 - Rt AG AL
8 bR - TR 0.5% ZBEERAETRI > T R E
HE IS R b S U P > R 13 2 i B S
{LfE AR B R R MBI - (E R AR
Pil S B AR 275 » SRR SR AR I DT
AEJT » WA B ANE R -

FORHEL 74

AER ZWEZEALE S, commune » FyRiiHZAR
iRt s o HIRHETRHR AL BT
AR 2 Y i R R R G T 1 e B RH B R - 59
Gh o DAEIRREC ST - IR0 20 0.5%7 & - SUEcH
RLARERL - R BERH AR - BRI — R #isE
TR FHRHETEE R AT - R R
BIEEZ3~5% -

FELCPFIREE 50 ~ 80g (LU - 73k —HH -

53 ilEA Y 1.8 ton JJE FRP #2100 |2 - &A8&
R/ IR BEHEHIAE 28 C » B Ry 28 ~30 psu A
REH R 2 B2 2 W < Bl B R R A AN 2 2 I
AR HHTS R EE 60 K o WA RLET A T
B2 0~1~3+6~12-20~30~40 50 El 60
K Sl EREY RS fus A I R SR - F R
£ Pl . 7R B I Y o BB R AT R A R B 1
(superoxide anion, O,) ~ HAIK{LTE (superoxide
dismutase, SOD) EyA B2 SE mflliE -

— ~ Vi B e A A T
ST

221 Secombes (1990) & JIEETELL B i - HY
HITEERIE B AR E R TIA 1 ml 2 0.9% NaCl 55
MK - HEMEREREZS (FLEE 100 pm)
E - DL 1 ml 9k leibovitz’s L-15 Medium (L-15)
(Gibco-BRL,Rockville, USA) ¥k » S HILARFEEE
FLUL ml SHEPAER - PUEEIM BT L-15
FZ#29% (40 TU/ml heparin/EDTA ~ 0.5% FCS Ei
100IU/ml penicillin/streptomycin) JEPEER RS —
R WEEHIRARER - #2181 A S percoll
(Sigma) 34%/51% (V/V > density:1.048/1.07) 13
HEECE T - Bl 30 min (400g ~ 4 °C) & - filiHL
R 34%/51% 5t < BRI - BN S—EE O
EACIA 2 ffefd L-15 858 (SRR ~ It
EEMMELAIMIE) - BVREEE ERGHIARTR - 5
4% Song and Hsieh (1994) J5i% » IIA 96 1.2 3
JEEPA R E R - fH 100 pul FFHILA 100 pl 2 L-15
FEFEWR > £ 1500 rppm 4°C NEEC S min > KBR B
W% > A 0.3% NBT (nitroblue tetrazolium) 100
ul» ££ 37 CMEM 30 min - FEER EERIIA
100% mathanol [&5g > i 2L 70% mathanol ¥y — %
=% BB ITA 2M KOH 120 pl B DMSO 140
- BEHY®%K > DHEMERBHAEE
MRX, Dynex
Technologies, Inc., Virginia) {H|& formazon 7%
630 nm ZIROUAE - KRB BOBE - BREIREE
HHAH 2 OB R e o PR B 2R E S g A I Bk
PELE AR YV A PR 1 B K -

(automatic microplate reader,
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=~ il i BRI A i SR LB Z I E

#eH8 Lin and Lin (1997) Edfk (1998) & 7k
& NESSHETERRBEA] - FIIH] Randox /A RIFAZE L&
AR AL TEt (Ransod, Randox Lab. Ltd., UK) #
TTHIE » BZOENE B AU LI - 2B UE
HEAR - FHAZIHE SLFR DL R R /R R e AR [ £
B AR R B KTI7)N Ry S6~ S5~ S84~ 8382 »
il ST ReFiktR i VSR - HY 850 ul Y mixed
substrate B2 25 pl B [EIRGEERS BAVERHES (S6~
S2) =i S1 R A&YSZ » B xanthine oxidase » L
S EEEE (DU 500, Beckman Instruments, Inc.,
USA) A 37 ‘CF » 43312 30 sec Bil 3 min 30 sec
AR R ODsos nm HYRGE ARy Al i
A2 I REIAKG BRI AR HE s e ST A6
Grit

(A2—A1)/3=A A/ min of standard or sample

100 — (AAgaminx 100 / AAgimin or sample/min) X 100 =

% inhibition

DIREHE S S2~S6 ELih M HCAT B e el - #)
I 20 LA - R P AR R S ] = — LR
TERARHERTRR -

Vi R T B L 2 A A ) 5 =X - i
FEERE AR I > B 1.5 ml SEEVE T o
5 20 ul> B 480 pl .2 PBS (phosphate buffer
saline) JEAIEL - DU E BAIIRI 6% (sonicator,
Microson XL-2020, Misonix Inc., NY) EF—4
$ > FZ 13000 rpm ~ 4 CF ~ Bt 30 min > BY_E
WELAZF Y ERERTA 37 'C R > 235114 30 sec B 3 min
30 sec HYIRFE IR ODsos nm FIKOEAE 7351 Ry Al
Bl A2 iy Bt A G R RIS A L A EI T o
b o AT E 3 FEARTETE 30 ~ 60% - IR SR
PR R BRI B 2 L TR AR HE R
AT SR A SR b T LR A 1

=~ VEREEE T HE

HER 71527 Ellis (1990) - W5 ML HLAL
(U)Z € 11£0.001 min S ERARBOLE KD
HIRETT - DIHEE HIYARET™ (Sigma) ¥R pH6.2 »
0.05M sodium phosphate buffer PrHUfEEH#E S TS
W HIREEIT R0 ~ 2~ 4~ 8 El16 pg/ml» (ZBRH
L pH6.2 » 0.05M sodium phosphate buffer pif#d

0.2 mg/ml Micrococcus luteusZ HIR » BRHTE L
EHEPRWRS0 ul > JIATL ml 0.2 mg/ml M. luteus ¥
W AR — 478 S BR 75 o3 853 BIRC Sk
530 nm ZIRVAE - MBS FIR VA TR T L AR HES
TR LA 7 B A Y Y AU B S T Tl Al ]
RIS Efp i o B LUREENE RS B s AR e
IR EELL EABE RS — o RN
WA - ARIB I E RSl & s SRR HEAG I
EHARES IR -

VY ~ #ET T R

RERBSHEE - YILL SAS EHEHS - (R
(ANOVA) ~ t 7ol 2 Tz o ATt 7
o HIEARERR AL R SR A .

woOR

— AT

TRER A A A 2 RER IR Z Bk 60 K1
M > B fR BRI b i A e v A B )
THAN Fig. 1 B Fig. 2 iR ARAIHHER AT 2R 3 KX
AR f e T A AR B BORUN IR - HEE
#h BT (p<0.001) 3 55 12 K - AR L B SA e
TEARER R BRI - 235
AT (p<0.0001) ; {HEERFFIEAREDE 30 Kk
A2 R A e T A E e R Bk
ANIHLAEIBAZE 722501 (p > 0.05) » FHAHEREE A
TEHE (Fig. 2B) > sREIZEEHER A A
HEy R > AE5 12 RIS R 3.2 15
3tz FH 2 T HTRSE R AT R A > RREES I 2 BERY
FPRE 20 Kk - Bhigl oA BT AR Y
SN > JRENGE R R e -

W S | o T S

VHIRER G5 A R R I B Z Bk 60 K
] > E R BRI b o i SRS A L T A S At ey
THIBAN Fig. 3 R  IRINAHEREIREE 6 K - &XBa
frZ SRS L T A B P OR R INAE » DB B
TF (0 <0.01) 5 55 20 K > FINiH B AR L iz
A BT R AR BRI IR L - B
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Fig. 2 Superoxide anion %
(O;) production (A) and S 24 Cunli .
relative superoxide anion S urviiinear regression
1.8 I ]
value (glucan group/control ¢
group) (B) of cobia (65 * % 1 |
2.5 g phagocytes after X
being fed on diets with or 06 L
without  B-1,3-1,6-glucan
for 60 days. Values are 0.0 L L L L !

mean + SEM, n = 4. *p < 0 1
0.001; ***p <0.0001.

5L (p<0.001) ; (HEFEERETE 40 K% - IWINZHE
o B SRS b T A B BRI - Ty BRI A
TENHRERE 2200 (p > 0.05) - FRAHBEE AL THEK
& (Fig. 3B) - BREAZEEREASE L A LTz

6 12 20
Elapsed time, day

Az g o FESE 20 RIFFECE IR R =A% > W ZIH
TCHRRSE R AT AT > RSN BE R ETE 40
Rt iR BRI LTz L R R TR
TRBIGEsE e HEROR S A -
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Fig. 3 The superoxide dismutaes (SOD) production (A) and relative superoxide dismutaes value (glucan

group/control group) (B) of cobia (65 + 2.5 g) liver cell after being fed on diets with or without B-1,3-1,6-glucan for
60 days. Values are means + SEM, n = 4. *p < 0.01; **p < 0.001.

= VR

TR 2 A R Z RN IR BRE 60 KA
] 3 R o VA R T 1 A 1 A Fig. 4
FIs  INIIRHEREASRES 8 K - GBS VS TG
IR - BAEEM BT (p < 0.001) 5 2 24
R WIHZ AR TS 2 B il » BRI
AL - 2BULEEE AR (p <0.0001) 5 {HEFHEAR
BIZE 40 K& - WNINZBERH . VA B T T Br A R
1K BORURDIRHAERARESE 2251 (p > 0.05)  FHAHE
EETHEEESKE (Fig. 4B) » BREGZAEHEER A
ZUSHTEEE - 7E5S 24 RIFFBSEIRRH S 6%
3l FH 26 VE X ARSI R AT P A > RRAETR D22 BB Y
gRlR 40 Rt EHEBCAETOE SIS T
B JRENGIEE HESOR G R -

REBEH SR AT RERMR (specific
system) A1 JF %7 5 M 2 R K
(non-specific immune system) Bz il il o7 5% #%
(cellular factors) » DUEHISMEBIERNIR - fEIEFE
FEVEHHN e B S 7T - DUE A Ry Ho
SRR ERIPI ST H - Horp DR MR BRI B A
R o BRI AR - & L BRI R
HHH e L 1) 5 52 2 R i B A 5 1% A IR R A A
A+ R ED S RERY Hh R B Al EE A A PR e 1
AL ~ Fib&E (H0,) ~ REMIR (HOCT)
K@M (OCT) SEiE ML AW E TR AE P HE 1 A
% (Secombes., 1996; Ellis, 1999) « A5 »
Bt B R i AR T~ BRI bR R

immune
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Fig. 4 The serum lysozyme activity (A) and relative lysozyme value (glucan group/control group) (B) of cobia (65 +
2.5 g) after being fed on diets with or without B-1,3-1,6-glucan for 60 days. Values are means + SEM, n = 4. **p <

0.001. ***p < 0.0001.

I 2 A B Ty P 2R R BN T - USIRHER
BRI HIHER 3 K ~ 58 6 RKE 8 RBIRESIIAH
gL ETF o AR5 12 K~ 38 20 KA 24 K0 IR
I R SR e 7 A A R R R, - B RS
(2006) WFFERERANAREE > FRSMRICIER S 0.5%
ZWERIETR 10 K - B EOUR SRR <RI
EIUER - EEREHR A TR B CR
BEABE SR BERA 0.5% IR © 535 0 Al et al.
(2007) fEFH#GEE (B-1.3-glucan) [T A B A
BIYABETS ~ EOGEHT A Bk Mg 288 i P - TR
A TR PR TR IAEL SO K 95 1) i S ] A
PE R R GRS - T iR R R R
B B R A e ERRCR - BURH

TR B-1,3-1,6-glucan HYRIEY - HEERE
R RO IR MRS SR BRI T T - 1
JEE R RO B A m AN REE R T H e i DIRE
HIRER -

R R R ESFE TR —5 - BR
#F 2  FE R AN I 21 e v g 0 B i e g e
il > DS PTAMEBRSE IR - HrhIRR BRI
T 5% BT AE SRR 05 R HR G A AH 2 3
A7 o FHA Fa B R B IRF 5 | 38 B9 70 A 2 9% I g
(primary immune response) FI#58E &% M 00 % I FE
(secondary immune response) BB [MENYIFHLL » &
G ERF [ SRR AR ELieit ~ Fhig ) - i AR
PUONRIEGLIRIR - FRRF R TR e BRI R
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WAEEEHEE SRR A - DUEESMRZ
R (Blazer, 1991) o [RIHATAGRRF M RIZTERS
MR RER A BRI - T U (b L I SRR fi
pRER (et 7| IBIRP S 2 2 PA Y )i v Ly i
7 E (Ainsworth et al., 1991; Edagawa et al.,
1993; Stoskopf, 1993) - [K]jtt, » 7] FH = SRRy
MRS EEY) - (F Rt Al fae s I P S RE 1y
it (B, 2004) -

LA - HRTK A YRR AR R EL
Al RALER G ) ~ EREATAEY) ~ BEREEYIZEHL
Yy~ EERT ~ RS MR L EE A
¥H (Sakai, 1999) » AT RCRIBUK A V)RS -
R HEEE ~ TR MRS R
B EE T EEORMAEYIAR - AL R
Wl Cytophaga %5 5 §5 % M & B4 VHS (viral
septicaemia) Jz IHN (infectious
hematopoieric necrosis) ZF5k%H MI5&REHELTIH1E
> HHPURRO )32 0 R0 < 50 IR R ~ 6
P53 B B P 7 s T A A [RI AU AS SR - Sakai
(1999) tEE Ky ey B n] DARHE OB X7
IR - ARRERRART T AR - e A
B AR FIRIHE R TR0 - AIHTHE REUR
Vg EER G 2 2 WA R R - ERILTE - BEE
Ht 7 RS = F A TS 0 REBE TR E
B FFHERETREE 30 K > MR LI AR
Ht 7 E YR - WETOE R ERE - RS
(2006) ZHHFE » LT 145 W% DU I R Rk e th
HRDRTR - FERETET B-1,3-1,6-glucan i 30
K HEOVE BB R A R AR PTERBCR -
JR AT A RE S @ BRI - Hoe R & e A A lnl i
P2 (negative feedback control) HYREE{%R B (2001)
faH - BRI R B B R Y - EERE R
B RER TR SR R RTTHENRIR AT
AEJT » AR A Fr 2k e iR R 1 - Ktk
B FERF AR R g -

TEAITRRIRE R AT » TN 0.5% %0 iR
6 KDL L - BVeTBHERNGsR g AR P9 A AR A R
F - AT A T TS M 5 HEHER 20
JRERER 20 K% - MR B A et T AE A B
HETIE 40 Rig o AT L & AR TE
M A B N REIEIE - th Bl =5 eiisRE -
TR < I AME G R Z R - KL - 1R
Bl BRI & > FELL 0.5% Ry > TEFFERE

haemorrhagic

B 20 ~ 30 K& » BEEIRE 7~ 10 X 5 IR E
HRABEA - 7RI RO e MR U B AT RE
71 BT EAARE TR I A R

A

AW EITE LR R B2 Z B ahiil 2 5
HEWFZ2ETE (NSC 91-2313-B-056A-001) IH F5%
R GRS -

25 Rk

ITEPE R T B (2005) skt R, T
v, 136.

M= (1998) FMHABERER T © RS
AL AEYIRF T TE. BNL AR RS K EA:
Yt 7efriE 3w L, 17-20.

BRAKHL (2001) 2 T BWEAIEAT A YIS R A BEFA R
EREJIRIRZSEE. BN IR SRR e TR 3L,
13.

AT, (2004) EIRHARIIAL | BB BERE F R
S B LR BRI e RTRE 5w L, 17,
WRIETT , #RX A& BRZE, B — & (199) Hh
Schizophyllum commune #£ Bl & % W %d
(Beta-1,3-glucan) B2 % 2% R B8 BE #t 4= %&£ C
(polyphosphorylated L-ascorbic acid) #5150
HYUIN B B G RRE I RE 1. WF e, JKENTSE,

4(1): 43-54.

WRIET, B, BRI, #RXAk (2002) ZEEME
B-1,3-glucan (from Schizophyllum commune) K&
SR L ST H B 3 2 WP e, JKENTSE,
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Effects of Dietary B-1,3-1,6-glucan on Non-specific Imnmune Response
of Cobia (Rachycentron canadum)

Cheng-Fang Chang, Jia-Horng Yang, Ruey-Ling Chou, Bih-Yueh Her,
Su-Lean Chang, Chia-Hui Hsu and Tzyy-Ing Chen

Tungkang Biotechnology Research Center, Fisheries Research Institute

ABSTRACT

The present study was conducted to investigate the effects of dietary [-1,3-1,6-glucan (BG) from
Schizophyllum commune on the innate immune response in cobia (Rachycentron canadum). Cobia (50-80 g)
were fed a basal diet and supplemented with either 0 (control group) or 0.5% BG (glucan group) for 60 days.
The superoxide anion (O, superoxide dismutase (SOD) concentration and lysozyme activity were analyzed at
days 0, 1, 3, 6, 12, 20, 30, 40, 50 and 60. The results showed that the concentration of O,” and SOD and activity
of lyszoyme in cobia at BG group was higher (p < 0.001) than those of the control group. They attained the
highest levels at day 12, 20 and 24 after feeding, respectively. However, the concentration of O, on day 30,
SOD on day 40 and activity of lysozyme on day 40 of the fish at BG group, dropped back to the same levels as
the control group (p > 0.05). The results in this study showed that oral administration of 0.5% BG for 6 days
enhanced immunity of the cobia, but prolonged use of BG would not increase the immunity of the cobia. Care

therefore must be taken to maximize its effectiveness with suitable period.

Key words: Cobia (Rachycentron canadum), B-1,3-1,6-glucan, superoxide anion (O,), superoxide

dismutase (SOD), lysozyme
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