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AR RFEMREEN X EEE KSR RE TH RN

AR, ZER, XKE, BEE, ¥ B, For,
(LB A LU EMEARUEALRE, WK F5 266003,
2 BRREA L MEARRAHEHAR SREZLEAKRE MR BT 361021)

T EA!

WE. DwHHhEG.S+1.33) ¢ ¥ Kk & # ( Pseudosciaena crocea) R R £, FE A H v & o
KREBXNEEKTERRREARANWE Y. 25 W& T 5w 2E 88 Hwo(x B4 ).100.500
mg RER BHHIALEFRNZRAN AT AHSANFELEKREE, XBREEFEAFR
MEOQ.S5mx1.5mx2.0m)##47, BN BERINEL, ENELRFOR, LBRERAE
EEEFTR, B RELK 2%K(05:00 F1 17:30) , EH M EHEAKEB N 27.5~30.5 C, 2 EH 29~
BAEBELEETmg L 'U L, AREREREN LB ENEKRBXN LR FRF,
HEWNARI0REREBNEN 0L KEARANRTAELR, XRERXA, AT RN
KRR FER W AFANREMEK, LHEHEF R m 100 F1 500 mg-kg ™ 'R B A H, K& £ (&
B K 95.8%F195.0%) % F& T HA(88.3%). LM+ 4% w100 f 500 mg-kg ™'k X 8 B¢
B EKE(HHN1.4%-d 1. 41%-d)EFFTHREL(1.12 %-d')(P<0.05), 1A%
PRMKRBEER A AL A DR E AR EER I MO EAETRELEFR THEL(P<
0.05), HAMKREBHNALRAZHEZRFEE ;MO FEFRMEREEHINEEFABNFRE
BARMATHEMTEERT(P<0.05), pAEKNEXFEREREZA, AN TR MK RS
LRHNERRTR(DH K 25.0%F25.7% )8 FHE T BH(64.3%)(P<0.05), AW,HA
BEAmEECENRRETEEFRE AL ALK ENERBR AR, ABBETUE Y —
ZEBHH O R ERANNATAEARRALE,

KPR ABE KRB BB EKR KRR ARNER T

HEFES:S 963 XEkERIREB A

K # i ( Pseudosciaena crocea ) J& T 85 B
( Perciformes ), 1 B 1 # ( Sciaenic ), # 1 B
(Larimichthys ) , RIEREBEZNETHRBALZ —,
HEl , REANMNAFREVEERENAEITE
REIT KRN ER. RW,BEEREARTEE.
EANFENAELRE, SMHERBUEZIPER
o YT, A RSB TG aRERFEAR
AERFRBAEFLY . XEGYREHFER
T E RGN R R AR E S - RIE
RFFRAE Y, FHit, FREOGBAXRE

5 H #8 :2007-05-17

T R R AR K 7= FR BE )k SR i AR IR I E R,
G e B8 R B B T SR SRR S W B B e R
B R, B BIE B 2 — B PR B TR B
wEF R Y SEAaTBHEREE,
B, 72K 7= 77 58w Bz A 4 2 4 98 57 oK T B K
WA RRERITRE,

BRZE¥E (peptidoglycan ) 5k Y8 T 5 == [ FH ¥ 5
MEZRARENGEEE D, R & EEEFREM
FREEH B — M E SRS, BB E AP w0
BEERAD . 40K K (MDP) 2 40 B BB 9

RBWE :HRK“+ R "FH B3 T B (2001BAS05B06 ,2004BAS26B06) ; B % “ A\ A = "R 8 R F R B R (2004AA603610)
B HKERO979-), B, ILKRFERA B, B, TENFAREFREHBHMA . E-mail: cxzhang@jmu. edu. cn

EREE . F R, E-mail : kmai @ ouc. edu. cn
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—AMRSFILAA) R KRS MRS, B
TEFHA BB U, BRFOBEIE R 40 v 40 fa B
RRTEH T AR B S R R B Rl Rk
HB, AR R, KRR E WA A%
JERE B 4 MEE—FR IR S BIE N, HF BB
B 4 Jok 3R W 1 4 Jfg BE — Jik (MDP) & H 2K {014 , 72
P BRSNS R I R BT Wk B4 B, 358 4K
BB R, B s AR RS a4
RIBEWEY, BAMA S RS, ALBDKE
BN B SRR B SRR B NA R K B BR
BB REALERMAERRERZTRER, U
FAOh K £ G R B SR B T R PR R SR A
WK

1 MRSk

1.1 EBEBHET

DA (50% ) MERMOO%) AEEEAR, A
W(3.0%) RE M (2.5%) NI, NEKR
(25.6% ) A¥EIR , BELEE R R (B3.0% ), THLE IR
MY (2.0%), £ERBRFMY (2.0%), P BEIE
(2.5%) , P& (0.3%)F1 B B (0.1% ) Be il
Huhie, 4 HES T AR 5 B 0 mg.
100 mg 500 mg AR BEAC I 3 M E R FRERYSE
Bk, EREHRIELSES, SEHERLER
JEIRE S REIMAEBRIKEES , &R 5
ZUL(EBE T REH K F- 1T (26) &) in T &
2.5 mm x 8.0 mm K FUBCR B, IR 7E 40 THTF
ZRBKSERN10% LR, LR A
MR R WE (A3 KRB B, BB R NKTFH
Bifidobacterium thermophilum 3 H0) B # [E K F=#}
LR R K =R R TR
1.2 EHIEE

FR & kR LI ERT#IILE T
WRILEEPEHT, EXZBAT, KEAKRT
KM (3.0 mx3.0 mx3.0 m)FEHI,IHFLAE
I % B 2 R B R, (2 B S B SR B AR
BH2 ARG, ERAYE 24 0, RAEHRE, FH
e AR AR MO AR — B[ (30.8+£1.33) gl K
HARTTALR, ZRFEREKMBRER
1.5mx1.5mx2.0 m, KFHER 40 B/f, 5
PR BEL B IR 3 sttt , BRI 2 K (05:
00 #1 17:30) , ;A1 R . RRH 8 i, LB HANR%E
KAKIBH 27.5~80.5 C, 8K 29 ~ 33, WA

FEBAE Tmg- L' E, BRKE S HAAKEZR
S %R A YL 24 b, DL T F M (1:10000)
B, AT HRE, 27N ERAEEILHEK 5
BB 5 M, DUJTE 5T A8 B R # KU
BRERAFG MK S HIEE, MFEEER
L% PR T 5 40 M W 3E 7 B9 4 B, R 0 BE RS I VR
A 4 AT, fe HEEMIE 4 CELOABILE,
P L %5 0 B8 S 0 R AR R g 4R S T il
E o

XERE FEIRGERE,SHINEN
FAREDLBM A 10 B K E A KT E W KK (58
cm x 66 cm x 78 cm) P HITH T LK, XNERE
BEEREESN 0.3 mL(WEERN 5.6 x 107 cell -
mL ™) I& 45 [RYNEE ( Vibrio harveyi ) #E47 BR 3L , 310
FUFBF I0dWRT R, AEFHABLERKRINE
A TR AT KRR BT B AR T 28 TY
KEFRE, UKEAEBE KGR, TR, REHRE

P HmwE,
1.3 HRIPFANEFE
P EF & N4 % M Martello 2101 71

Barracco 25 " 7 e HEAT U R o JF R S 0 R B M YR
AR TRE HBSS Z i (pH 7.2) % B, 3 T 4
CT#E 1h, MELERMA 3 mL 4142 8%
(51% Percoll) ,BU 1 mL b 2% B (FBEMm K £
BAEBESOHARMMER), BBRBMNT Percoll
YT, B O 30 min (4 C.500 x g)o RE KK
Percoll Y& T b A4 fii )2 , D) HBSS B L bk 2 Ik,
P8 B 40T DL HBSS B R 2 x 107 cell-mL ™1,
Bs0 pL HYMBRBER , BARE, T 25 CTF
##E 20 min, %0 50 pL ¥EE 4N 108 cell- mL ™!
P P B 40 R (VR BE 24 1 40 M VR BE 19 10 £%)
BT 25 CRBEFTHE. 45 min FRETH AKX
WABEEKMERE BAXT, AR BEEE 5 min,
B2 ELRIGH Gimsa $e 46 15 ~ 20
min, BAKEEBEKRE MR, N TEETH
BT IR, IDREFEERE

B W58 # (phagocytic index, PI) = 7 W 40 i
W B BB/ 5 55 W 40 3

KA BHESNE DLW B IR S
( Micrococcus lysoleikticus , Sigma)% T4 HIEY , 5
B ENis™? 7 gk AT I . KW 0.2 mg-
mL~ "% F 0.05 mol - L~" {4 8% BR 44 £5 2% v 3 (pH
6.2)FIRS, B 1.9 mL ZHEBES 100 pL 750
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MmETREFRERS, T 25 T 530 nm 443
FI & HAE 0.5 min B A, (EH 4.5 min B A fH,
B EEZAMBEREE T 0.001 & XK 14
Y VAR NE  A,

#RAMRE £ 7 ¥ (ACHS0) 7% F @l & A
%1l £1 48 {2 (RaRBC) & H #r 48 i, LA EGTA-Mg-
GVB A BB kS B Yano %1 J5 vk #:47 WI
o BIRGFFE Alsever KW H B G ML 4T 48 g A 2%
Wi EGTA-Mg-GVB ¥t 3 38, 3t % & v ik %
HRE R ZE 2 x 10° cell- mL™1, ¥ 7 W 1 3& A3
EGTA-Mg-GVB ZWRHEHHRBZEHKREGE
WL EHB/ECK 20 £), BHBELE
0.1~0.25 mL I AZELEHF, R HLEMA
0.1 mLAg M4 HEBR (BN RESBREKET
HIT). TABRELERE  BELEET 26 TK
BHRFITE 90 min, HE AW, RNERE
BELENKBE SR FERE, SR BRAKBFZIE
BB, RIBHEEMA 3.15 mL £ K,100%
% % B AF AN A 3.4 mL Z&18K , 5.0 5 min (1600
x g), 3B E BB 414 nm BIROGME . BRI
i B Fh MO R IR B B A 100 % ¥ I % BR B B R
TEERA(Y) . Y/ (1 - Y) XL B A R I 75 44
R X(mL) ZEX B LR ¥ =4 50 % %5 I B %
L L E AR AE K, WA & ACH(50) B F X
THE : ACH(50) = 1/K x ML ER B x 1/2(% L
K REFEFERN 0% 8 EFHTH, BT 8RR
1/2)

1.4 %itoH

Sk A SPSS 11.5 for Windows X Fr 155048 ¥ 47
HESN, BEEREEE, MHT Tukey ZE I
B,BEHKFEA P<0.05,

2 4R

2.1 AMTENRBEBNAEERFTENEE
ERKENZN

T ek o i R SROBE N K A R TG A B AR
KEFRBEFM(P<0.05)(Fk 1), &3 8 A4
KERE R i m BRR B4 K E s R4
510 95.8% F195.0% B & & T X B4 (88.3%)
(P<0.05),3 H% M 100 mg- kg~ #1 500 mg-
kg 'HMERBAHAKREARERZRAEE
(P>0.05), ZERFPREANFEERESRE
A MR HLAR , B4R R T BR SROBE IR R 4 B K

HAREERKE(Q.4%-d"'M1.41%-d")BE

BTMBE1.12%-d"1)(P<0.05), MBEER

MRERE RN AEARERANTEERKRERE

ZR(P>0.05),

F1 ABPEMRBRENARAERNEEEHRWE
Tab.1l Effects of dietary peptidoglycan on survival and

specific growth rate (SGR) for large yellow croaker
fed experimental diets for 8 weeks

(CESR BER(%) REEER(%-d4)

dietary treatments survival SGR
Diet 1 (0 mg-kg™!) 88.3x0.8" 1.12x0.02°
Diet 2 (100 mg-kg™1) 95.8+0.8" 1.44£0.10°
Diet 3 (500 mg-kg™1) 95.0%1.4* 1.41£0.06*
ANOVA
P 1 P value 0.005 0.027
F 18 F value 14.600 6.957

ERPEAEEIFHRE 3 MELRRER, FIRE
AR ERREREREE(P<0.05), ANOVARRBEFEF =
5. TH

Notes: Values are means and standard errors of three replicates.
Means with different superscripts have significant differences ( P <
0.05).ANOVA : one-way analysis variance.The same as follows

22 HAHEPEMRBENAEEAESFRERE
sl kA

A SEE A LR 40 A W TR B I VS W TR
Y8 AR RAME R RS 7 3 AR ARk B B R
FHRMRREES K EAERFHEE TN
(®2), MEFHRMARBERAKREALE S
HMFEIER (AN 1.67F1.63) BEFH TN
FR2H(1.28) (P <0.05), T 7E B 1~ %% i 7K - (100
mg-kg ' 500 mg-kg AR ME) Z IRl K A R
HAREHEBELEEZR(P>0.05), MEE
PESIE S A A Wt BOF AL AR, BRI BR R
WA ZR KREAMBEEES (25 R
174.58F1171.40 units - mL™ ) TR EZHF (P>
0.05) ,{EL#5 % % % F X B £ (112.71 units- mL ™)
(P<0.05), MASLE: A KHE A i E g MRS
HBEERE R RRERMEN B MmN EER S
(M 124.61 units-mL~'%] 182.12 units-mL "),
23 ARG ENREENNISEAEARRT
g 3: b=

MERKERE 1045, W RAKEARR
FET-2RAK 64.3% , BE S T %N 100 mg-kg™ ' 1
500 mg-kg AR B BEIE 4 (25.0 1 25.7% ) (P <
0.05)(H 1) {8 BT RIEFH S EHMAKEZ
FAREREBEER(P>0.05),

means = S.E.
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Tab.2 Effects of dietary peptidoglycan on non-specific
immunity of large yellow croaker fed

means = S.E.

AT

experimental diets for 8 weeks

B MEE

(E s vl BRI - e . b
. (units*mL"!) (units*mL"!)
dietary treatments PI LA ACHS50
Diet 1 (0 mg-kg™') 1.28x0.05°112.71 +6.93" 124.61 = 6.56°

Diet 2 (100 mg-kg™') 1.670.04*174.58+3.92 155.05 = 3.34"
Diet 3 (500 mg-kg™!) 1.63%0.05*171.40 +4.56" 182.12+ 7.44*
ANOVA

P g P value 0.002 <0.001 0.002
F {H F value 19.707 43.280 22.658
801
2 707
22 60 \
ﬁ' g s0f §
520
KE 30 b b
Bk 2 LAY 55
g 20r N\ \
5 ol \
0 100 500

TR KR I 2/ (mg kg ™)
dietary peptidoglycan

1 FRREmRRENREE
REAERPILT R
Fig.1 Cumulative mortality of 10 days in large
yellow croaker fed experimental diets for 8 weeks
after challenge with Vibrio harveyi

HEERRGEELFHRE 3MELNIRER, HEFA
RRRERRERBE(P<0.05)
The columns and bars represent means and standard errors of three
replicates. The bars with different labels have significant differences
(P<0.05)

3 itig

Zid 8 FR AR E, AR B hn AR R 4R
BT ER AR RIS RS EERKER, X5 UETH
BT RABEM . Tami M DB RBEBR B &
X5t B ( Penaeus Jjaponicus ) L2351 95 d AEKEE R
B Ak B W5 ] LA R & W AR B 4 K. Boonyaratpalin
2 U517 3} BE 35 %} #F ( Penaeus monodon ) B9 BF 5%
& BB MR IR IR AE B AR & T XA A A R AR
HR, MRTRBERELRIIVWERKNERE
A BA S HENERE,

TRAREARERRERERRETRIRE
HF A R RGBT R IFEERE

S A S SR Tk R S R
RERER. EARZE PRI KR AL
BREHARMFREREERTXRE, SF 6
RERRW  BRKREBITUEERBLRERE
1 ( Seriola quinquemdiam)[16:| + B 2% e R0 g 4
SHF IR B P E I . S FIRIEN , WL
Sy i) B 4 | BB 40 a0 I R b 4 B R 4 i
JBE AR BRIR R B0 32 4, TR T R SROBE T DA Y X
S 20 L B 5 WA AT 80, T A S I TR B 3R K
P EARE BRI, BFEEHRTT
HIXBBFSE . Kono I Sakail'® e Xt F 8L H B 52 J5
R, Jo RO R A o O ST Y AR W A R OIS
B Lo MBEEWARNERAER, XEEL
BT U5 BRI ME T AVE 2 F 61 '8 B W 40 s
HE 1« FiAERRE,

LT VA T A VS S AR MR AR T T R IT
raXERREREIRE AR, EFXZR
BN SROME Y 5K T 4 K R A I T S R RS
HREGTHRA,BEERBMNKLZRILEE
Z5, WM E MR &R E S W BE & DR ik
ERESENEMEEX EABE. EHASY
HH A R I A A MR O P A S SR R I 4R
e tel e/ B ST B & T/ B
S B S S 7 358 2, Di Luzio™ AN X B T
HRPENE R T AR A0 B E R A M ) R A,
BREMM T X 4 KK B, Lunde A
Robertsen'?2) )% 2 5% 71 Al 5 9% 0 3 4k 41 35 3% B9
RV HEEEE MR I, O 5 = A MUAMA MG, th
WHERBE N ARE AR U ELERE
B, EALEYT  KEANEFEMENSE 4
MR FEER A HUR AR, XEAREARE
B 77 A T B R R SROBE BT T R 4 BT R
AL S5 R 7T LUE W, i 7 A 5 7 B A Y
FRBUREFE—EER, XTREHT AR
REE A IRRER L BRFEE R, X—4
By Engstad %Dﬂﬁ:jﬁﬁ‘ﬁéﬁ(s#mo salar) B
PR G RAHRAL, R TR I 45 K VG ¥ 8k 1 5
SROVE J5 L L V5 7 B AR AR R IR 1 R R 9
J1#a#e, Robertsen 1A 3 2 by T B MG A0 b 4K
EHFEEAFRRFERIH .

WELE R AR ER R R & E W By
Ko CHRPTEREN, D RKEFERES R
B 1 ¥ IR B ( Enterococcus seriolicida ) B Y4 1Y
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BB 7016) |, B 438 5 AT i ( Oncorhynchus mykiss ) KB
BOR KB ( Vibrio anguillarum ) B 88 11124, DI BKER
BEBIR B A X i A0 BT X 0F, °) DL3E B AT
MBS S MTRET R EEH M-, BgE Rk
HRAEANERHEEINREZ —, IMERF
K E B2, AT B XX R
RIERE MR A, BRI R R R LA E
B, ALBUELERRY, BEREREEREA
WM ERNERLENEIEENRE X5FK
TEB TS S AR MRS TS R IR R
PR R A E U, EHIE LIAR
KEAFERREEESREIANIER RS
FE 7 DA T S5 SRR SR B R G I BE T o

EAZET, AP RNKERERRE AR
BAK GEREFERE YUK T, X UL IR
B DAME R —Fp 2 2830 O AR 5 5 38 58 75 b A T
RKEAMBFE,

S EHE
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Effects of dietary peptidoglycan on growth and
non-specific defence of Pseudosciaena crocea

ZHANG Chun-xiao™?, MAI Kang-sen', AI Qing-hui’,
DUAN Qing—yuanl . ZHANG Lu', LI Hui-tao', WAN Jun-li!
(1. Key Laboratory of Mariculture , Education Ministry of China, Ocean University of China, Qingdao 266003, China ;
2. The Key Laboratory of Science and Technology for Aquaculture and Food Saofety ,
Fisheries College , Jimei University , Xiamen 361021, China)

Abstract: A feeding experiment was conducted to examine the effects of dietary peptidoglycan on growth, non-
specific immunity and disease resistance for large yellow croaker, Pseudosciaena crocea. The basal diet was
supplemented with 0, 100 and 500 mg-kg ™! peptidoglycan, respectively, to formulate three experimental diets.
Each diet was fed to triplicate groups of fish in seawater floating cages (1.5 mx1.5mx 2.0 m), and each cage
was stocked with 40 fish ( with initial weight of 30.8 £1.33 g) . Fish were fed twice daily (05:00 and 17:30) to
apparent satiation for 8 weeks. The water temperature fluctuated from 27.5 to 30.5 C, the salinity from 34 to
35%o and dissolved oxygen content was approximately 7 mg-L ™' during the experimental period. Results showed
that survival and growth were significantly ( P <0.05) affected by dietary peptidoglycan. Fish fed diets with 100
and 500 mg - kg ™' peptidoglycan supplementation had significantly ( P < 0.05) higher survival (95.8% and
95.0% ) than the control group (88.3% ). Specific growth rate (SGR) in fish fed the diets with peptidoglycan
(1.44%-d ' and 1.41% -d™", respectively) was significantly ( P < 0.05) higher compared with the control
group (1.21 % -d~'). Phagocytic index (PI) and lysozyme activity (LA) of fish fed the diets with
peptidoglycan were also higher than those of control group, and there were no significant ( P > 0.05) differences
between two peptidoglycan supplementation groups. However, alternative complement pathway activity ( ACH50)
significantly ( P < 0.05) increased with increasing dietary peptidoglycan. The results of Vibrio harveyi challenge
showed that the fish fed diets with peptidoglycan supplementation had significantly lower cumulative mortality
(25.0% and 25.7% , respectively) than the control group (64.3%). The results suggested the dietary
peptidoglycan significantly improved the growth, non-specific immunity and disease resistance of large yellow
croaker. Therefore, peptidoglycan could become a safe and efficacious immunostimulate supplemented to the
diets for large yellow croaker.

Key words: Pseudosciaena crocea ; peptidoglycan; specific growth rate; non-specific immunity; cumulative
mortality



