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HEEHEXTF B EHES(Cynoglossus semilaevis
. + Z VL Zfs A =
Gunthen#E& 4K, FEEAXSHIEFRME

B/ o *

T K FE R

Tz ¥ #" Bzz Y

(1. REDKFREFRETE e S K SRS A FS 266071; 2. IR K SRk B 201306)
mE HEARREHBEEEBRAN O T TR, REEA LR EREE@HBEKY 14 om £
E)VEKMERE. PELXFAERREARATFRYH, RERANMEACTB A BEEEL), 2
FHELATESHBEEE+ AT LR TR LT R, REHAT34d, B ITIBRFE LR, &5
B, 1TdHHBZEREAKK D EKRTAEAP<0.05), HAENEEEKEMGEERLRERE
F#(P>0.05), RNA/DNA # protein/DNA # t A5 78 17 d i ¥ 41 5] 4 & B % M 2 7 (P>0.05); 34 d #f £
¥ F B 4 8 RNA/DNA #1 protein/DNA HWE ) K T4, H EFE AL 17 d B B b 7 4 Fn 34 d
W E A ) B EE T A B A(P<0.05), HEEEANTANYSE, TR LA, LTAN
MEEMEE R EENEEE T EAP<0.05), HEERANMAEKEMYETELEXTHE
21(P<0.05); BEREEATXEL, ELEEMZFP>0.05)., RELERELH, HEEETURE

SRGEE ki 3NN SR R B
e 40]

FESES S96  XEAFRINEE A

H 8% Z M (Mannan oligosaccharide, MOS) X F#RH
TR AR R BH ) T 87 2 R, 2 LA T e o st
TS AR w(1-2), a(1-3). a(1-6). B(1-4) K%
BOL-3)HH B 3% 422 1M P 35 SRR R e 55, 20115 1R %%
4, 2012), AWFSRRI, H @ SEME AT DA A0 2 )
FEWER . AR MR AAER: 5 M 2 fE J1(Liu et al,
2013; Torrecillas et al, 2013), #) 12 W FHFE K P2 3756
W, RO, R SR R DA A 3 0 S T SR B 1
JE . — Bt RN o8 B ok k3 g 1 D BE (Yilmaz et al,
2007; Dimitroglou et al, 2010). 1F —Fh 7 B R )
ta BTG, R K SR b N R TR .

29515 5 (Cynoglossus  semilaevis Giinther) 3 J&

NERS

HEENE, BTG, £K; WHEAF; FHERERE
1000-7075(2014)06-0053-07

¥ H (Pleuronectiformes) . 7 £+ (Cynoglossidae) .

T 15 )% (Cynoglossus Buchanan-Hamiltou) , /23 [E /K
FRIh EE AT, AR, I AN L
FORBIBEFEIAG T H R IE R (27 55, 2006; 5 PREIL
4, 2012), (HO2AFHEMINIE & BUE KRG | JET:
R ERMENASE AT W SF R, K3
BRI AE KT A5 DA RS B KA IR R
Y8 AW B TR A H B SRR A B
T ERE AT, SR B H B SRR S 1 RES G N~ 7 SR AE
AR RMERE . I AE & T AR R S K SR
55 G A SR T K 0 SV A B R R AR AR —
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1 #MBERZE
11 REFHMERFER

ARE T 2013 4F 5-6 A 7E 1L ZRA M FHTH H K
FER AR A BRA T 5E N B S YR N T %5 | W —
b DR E A 0 2 T SRR £, HE R KT LR IRTRS , RIEAR1A
KHR1d4emEfH,

TR IR TR X A2 IR B 2, o) R ] 3 2 S e o
B 0 TG g AR (i TS gh AR T E IR A M
EH I 52.79%, MR 25.32%); 1564 #EME R
PEFITH 5 SE0E (B3 A= il it v A PR W) s Ak 1)
RORTETT AR FdlE 3 AN EE K AR B TE
6 NHAR 1 m, & 1 m BBEFIEFREM T, A 200
FBfa, #5%2d EERIFRIRE . KO 50 em 2247, i
IKFRHE, BRI, BERIBEMEPIR(08:00 F1 20:30), #
MG 5 A /ml, FMREKALRFFAE 20 em A4, If
P kAT K, R 1 h E K R ] K R AR
FFE 18-23°C,,

P MR £ 1Y) i UG g iR sRAE 12 he SRATE
AL b e R R TR & 203, it 300
Hifigs, EE TafeKidrf, sk % 5 b R THK
24 200 A~ TG HT 24 5L H 25 8 Salze 55
(2008): ZAEE 100 g/m’; HEESER A B S sRib kiR
EEE 0.2%. I HT L O 8 Y YL Rbl H % S e
o, SRIGHIBAILIG 48 h Ay BG4k, Wig
BI, 2T SERERR ALY T HUJC T S A3 Ak 2 B
B AR SRAL B TR, X Ul B AT DL 3 5 Ak s H R
SERET 2 pd AR o

1.2 BESSH

1.2.1 BH B 17 dHOFE 1R, BEARE 20 BT
RE AR E, 10 B TESEEAE . K8
ZEPITEURE 1 Y%, JT DNA/RNA 545 . B 444
R BRI 2 Fa bn I A2, SRAERT (]S 5 H 2 1 Rk
MZ R, WS -80°C R R Ao

122 Homegu IR i &8 o3 (B8 55 B )5 4 2T
IVES)MABLET, A 4 55 A KR BEEK
HEFTAIH S SIHMAE 4°C45F T 3300 g/min #5.0> 3 min,
ORGSR, R R A > v B FH T 0 O (UE
93 R [ AR 1 il ) RN B T b (G B AR M A . VA TR
g, b AL EE . o SR —SE AL A S ) o
123 WmEAE K 4 % Poafh, e H
Davidesdous ¥ [ %€ 24 h, X5 & T 70% L IR AT .
23t CBENL KA 3 35 , H LEICA RM2235 #i]]
RHLESYI R, VIRJERE R 6 um, #E17 HE 4L,

R RS B F, 7E Nikon E800 % i filss T Wigg |
L

1.3 ERNESHE

131 AKMERTH

B A KR SGR(%/d)=(In KT &E - In W T
)/ 3R R E<100

FEIG % SR(%)=(I I I n iy i fa B At T 1 fa
FEX0) ARG T 46 ) 2R 80 100
1.3.2 AR AALIEIF M JBR A 1 A T e ) U
€2 I8 Eranlger 45(1961), WA s, LA N-a-benzoyl
DL-arginine p-nitroanilide (BAPNA)E Ml i HIC 4,
LBRINT 227 pl BWZEK N E] 150 ul BAPNA T,
T 25°CF-4 5 min, JIAMES 3 pl, 25°C M 10 min,
R HA 30 ul 30% L FRZ 1E IV o 1328 ODyyg o fH
bR 2 S e R bR R 2T
B3 pl BE S 3 pl 0400 pg/mi AR P AR VA T,
HAA AR

VE R | LR R RE S AR R e e i R )
AR FE T S

iR I 5E 2 M8 Buckley %(1987)H1 Kuropat %
(2002)/ 7 1% .

RRHE 5 MEHLRY , T EMEE(
N ST RV RS R N ) § N AN 1) 1017
TE P RE AR 582 ) R 88 T A0 B (b MBS AN 68 M T )2 1o fs T
TR S D ) e BE B i, WL 1 A T O o

1.4 SZitHHr

IG5 R L B Bpr iR 227, 4 SPSS 17.0
AbEE (i ECFEAHEDT t #5053 AT (Paired- samples
t-test). £ V-S4 5hR HEDR 22 (Mean+SD) KR o
H3APAT, EREFEKF N P<0.05,

2 #R

21 HEEBEXNFBESHEGERKSHBERNIZMN

RIS A A K bR DL 10 2 B E £0 )
RKAE 17 d i, H 88 SR 0 25 KT X R4 (P<0.05),
34 d B PT4LIR)JG 3 E 22 5 (P>0.05); 17 d 1 34 d i
H#E S PR A K R R T X IRAL, (HJC 1k
ZE5:(P>0.05); PILLIFIAY AT RAE 17 d A1 34 d T
F 25 (P>0.05)

22 ZERMESEST

W 2 7w, RNA/DNA Fl1 protein/DNA 19 FL{E 7E
17 d B, AL (B30 i 25 Pk 25 5(P>0.05) ; 7£ 34 d B,
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*1 HEBEREXNFBEEBHAFKSHEERHTM
Tab.1 Effects of MOS on the growth and survival rate of the
postlarvae of Cynoglossus semilaevis Giinther

24 5| Treatment

$8 4% Parameters Hgmig St BB 4
MOS group Control group
1 d /&1 Body length(cm) 2.43+0.06" 2.38+0.07°
34 d {& 1 Body length(cm) 3.68+0.09 3.49+0.06
5 o B3
17 d R e R 874044  8.53+0.64
Specific growth rate(%/d)
S oPued 3
34 d RREE KK 8.34x0.12  8.21£0.20
Specific growth rate(%/d)
1715 %R Survival rate(%) 86.9212.15  89.76%1.56

e P FEAT AR bRl o B AR R 22 57 A B 3%
(P>0.05), AR LbrsfEfon 25 8.3 (P<0.05), TR

Note: Data within the same row with same superscript
or no superscript are not significantly different (P>0.05), the
different superscript letters indicate significant difference
(P<0.05). The same in the below

Fx2 HEEHWFBEHHEEKERLENSNTE
Tab.2 Effects of MOS on the nucleic acid ratio of the
postlarvae of C. semilaevis Giinther

#H %] Treatment

841 Parameters ez zomg S BE 20
MOS group Control
17 d RNA/DNA 7.00+1.84 8.17+4.88
34 d RNA/DNA 9.53+0.23" 4.75+0.06°
17 d protein/DNA 53.91+1.28 52.91+2.93
34 d protein/DNA 62.49+4.81 41.16+4.16

H#E Y RNA/DNA Fil protein/DNA H () K F%F
HEZH, Jf H RNA/DNA [ A7 7E i 3 1 22 5 (P<0.05).

2.3 HEFMEWIBEHBHEEREHENEE NI

sk 3 FoR, 17 d B H 58 SERE AL e R i LU T ) il
2 TR R ZH (P<0.05), 34 d IS5 4 1) 3 A il LU
T EVE 22 (P>0.05); 17 d 93 26 7] g 2 1 8t L 7%
F T2 F(P>0.05), 34 d B B HEE A
i HE TG ) 0 2 T BE 4 (P<0.05)

24 HESENFEEHEAIFFRIEREK TR

M=k 4 Pros, 76 34 d i, HEESERHEAN—EL
RAAMNOS)IEHE/NF XA, HIXEEME2ER
(P>0.05); H&& SEMHAL 0 A AL W B AL B (SOD) . 2ot
SAAL A (CAT) . i %A AL YT (POD) FIA i B (LSZ) 1
P34 82 2K T IR 41 (P<0.05)

25 HESHNFEEHHEHEAAEHNZIT
25 A 0 A i R BN DLANER 5 R 1 s o

x3 HESEXNFBEHHEHUBILEINEMm
Tab.3 Effects of MOS on the digestive enzyme relative
activities of the postlarvae of C. semilaevis Giinther

H % Treatment

F8 41 Parameters H Y o WA 24
MOS group Control

17 d Uil L3 77
Amylase relative activity 0.63+0.04" 0.56+0.05°
(U/mg protein)
34 d JE R LLIE )
Amylase relative activity 0.38+0.05 0.37+0.06
(U/mg protein)
17 d AR g LLIE )
Trypsin relative activity 84.02+3.18 81.83+12.18
(U/g protein)
34 d B A LG . )
Trypsin relative activity 70.54+1.44% 59.97+4.50
(U/g protein)

x4 HESREXNFEEHHAIFEFFUHEREKTHZM
Tab.4 Effects of MOS on the non-specific immunity level of
the postlarvae of C. semilaevis Giinther

24 5l Treatment

¥8 4% Parameters sy Xf HRZH
MOS group Control

SR

L L 6.79+0.68 6.91+0.37
NOS (U/mg protein)

—
B L 38641550 42.9943.34"
SOD(U/mg protein)
Ny =
e 13.7243.13° 6.36:1.301
CAT (U/mg protein)
e
R 13.28+0.86° 9.47::0.08"
POD (U/mg protein)
ATl 853.68+138.20"  334.48+104.90°
LSZ (U/ml)

*5 HEEREWIBEEHHEMEZRMEWIEREZIG
Tab.5 Effects of MOS on the intestinal microscopic
structure parameters of the postlarvae of C. semilaevis

Giinther
2H 51| Treatment
F8FR Parameters H 82 SO hagicel
MOS group Control

HATKE 2.48+0.29" 1.66+0.08
Length of microvilli (um)
b e
*EB’E‘EE 25.52+1.55 23.05+0.27
Thickness of mucosa (um)
ABE

195.52+18.37* 120.14+12.68"
Highness of fold (um)

R S A IO B K R A B i S R T X R
ZH(P<0.05); ZhAEIERE KRR, HIX B &MES
(P>0.05),



56 wook B

1 MOS
Fig.1 Effects of MOS on the intestine structure of the postlarvae of C. semilaevis Giinther

N M
%
Li . :

o e

FM

1. MOS A iEHZNY; 2. % AL IEHLND)
1. Longitudinal sagittal section of intestine structure of tongue fish postlarvae in MOS group;
2. Longitudinal sagittal section of intestine structure of tongue fish postlarvae in control group
EN: i 24000 Entrecytes; SB: ZUIK%E Striated Border; FM: 4§ 5% fold of mucous membrane

3 Tt

VR R, 80T LI E 3 & 4 ik sh
R EEENSE, 2012; 225, 2010; White et al, 2002;
Zhao et al, 2012), {2, EHNHM T H 8 20 g
A i K ™ B AR A 4L L 3K (Dimitroglou et al,
2010; #AESE, 2012), Zeid 34 d WA, HEgsEphd
IR Z M R A K R Z MR E MR, X —
4% WL 55 fF 742 44 (Rachycentron canadum L.) (Salze
et al, 2008), K PHfd(Salmo salar) (Grisdale-Helland
et al, 2008)F1 i (Diplodus sargus L.) (Dimitroglou
et al, 2010)f7 I 5% 45 R — 2, {H 5 (Torrecillas
et al, 2007; Staykov et al, 2007) B 77 25 B Al 2 . (515
— RS, EARMI R, 34 d B, HESEREAM
RNA/DNA Fil protein/DNA H K Fxf B4, 7 H
RNA/DNA H(E A7 B 5 1 2 5 (P<0.05); T #& 5 hH
FIXFHRZH 6 T protein/DNA 22 57K -4 P=0.054, M
FRE S EUL, O Z KA — e 25
RNA/DNA Fil protein/DNA H {F &7 HE £ 45 1 P RE I
HEAEbR, H R s e T AFHE B A o A
AYHE 711858 (Clemmesen et al, 1994; Tanaka et al, 2007;
Vinagre et al, 2008), iX 3R] H #& FM T L —E B -
RFER PR . WS4 IR 17 d B
2 TR IR, 34 d B H R SRR AL Y A RN T AR

SR 55X R T b 3 Mk 2 S (H R T R, it T
ﬁ—l‘lﬂ{%ﬂo

KT HEESER A R S P A6 R R A, [

H AT 45 R U R . BEAE (20 1) X B 05 S
gif(Ictalurus punetatus)fF 5T, 1250 2H il 4 $ IR T
EESLBERT ] PR, SET ORI WP RS, B
X BRLH 2 (B A et i 5 25 5 o ARRFAE R, H R SR AL
O IR A R IC W 25 5. XS5 X% 45(2009)
% B Jg ' JE 411 (Oreochromis niloticus x O. aureus)HEffi
F1 Zhang %5(2012)%F FLAMIEXTEF (Litopenaeus vannamei)
(RAIF 5T 25 A ]

H A, 56T H 28 SE 0 2h 9 T 10 T 5 % 14 52 i 412
T, AN B B R A R 5 AT BT R . A
BRI 0.25% . 0.50%F01 0.75%F0H &5 2k, 4%
Ef T RJe W R E & R RS
KV ERAE, 2009), ABFFH, 17 d BFH 8 ZER4LE
KL TG 1 B TR IR, 34 d INH R SR 4 R
P L 3G ) s T R SE R L Sh iR N A
A AL fE(Ma et al, 2001), B (1 A{Y
JE KA A A 3 B, T I A SR 5
(Chen et al, 2003), & il F1 1 8 1 g2 i s 4 20 AR
Y E B S FR(Peulen et al, 2000), X fEFn, HEE
SERECT AR 1) & B A — B AEH

SOD. POD. CAT. NOS #l LSZ 7Esh#¥#lixE
PSR i k5% EEAEM . SOD E—FhikE
A A AT 0 3 3 05 A s N A ARy AR RN o A R
WG, EF ZAET&ENY . MY . eEwh, &
— PP E PR, R R R T AP A
(FE525F, 2013) . 7E 35 HISWr 148 HRR TP s in 0.3%
H 55 S AT Y B R SOD TE R (I SO 4, 2002).
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TR S N B R L AR 8 W R m R e P AR
SOD i HE(X & A 4, 2009), X SAWFIE R4 R —F,
POD & Dhit AL 00 52 i AL iR 4 SR A Y Bl
A A A SRR B R b S, B TR
FALE R 2 | BB PE MR MR . CAT ki
A S il R RUK B, AT T A R s
BAHL, R RIAE IR b DL S Mk B AEAE . CAT ReE
—ERE LIHREME A R, ERERENRE
PE, BEARANME Y 32 000 F FE B GOk 3, 2011), LT HEE
FEBEXT B CAT FIl POD {6 P (52 R HRGE AR /b o AT
FEH, HEESEERE S (L Ik 0 B HE AR CAT M
POD ¥fith . E54E(2007)F55 KM, 478 1-2 g/kg 1)
MOS 7] $2 = /N U IE L2 CAT 164 . NOS ek
LK @R A il — L A (NO), | IZ e TR AL E
., NO TEZFiEY & —Fh oy SR, Bn]
DL i R B G 5 1R A R AE I AT DL R AT S 58 40 1l
(Eisenstein et al, 1994), 1t NOS ii& JI R 1 — &
FEBE I R WA 3 (%) f IR 5 e 1 7K P (R R AR 2,
2011), HHETMARA T H & R 3% NOS & 1)
SN R IE . FEAESE T, PIER A NOS ZRA R
# . NOS 47 3 Fi[a] T B W% . #2508 NOS (Nitronal
NOS, nNOS, K I #), N K 4% NOS (endothelial
NOS,eNOS, m %) 1% S5 NOS(Inducible NOS, iNOS,
I #Y)y, AP SRR R R NOS(cNOS), & ik
FE (TR, 2010), INOS = EAE R AE M iE il T 3
ik (Chakravortty et al, 2003). X 372 AL N 3%
A RAERRE MK B B RE, Pr A4l NOS
EEZESAE

LSZ 15 R fa AR e S M e e i B A U 7, 7
oA ) B AL 1 POl S AR (MR 5, 2013).
LSZ AN RE /K fiff- 4H B 20 i BE T AN B AE T, 38 1] 5 5
R At G R (4 B 0 W GRS T 9 45,20006) . A
WFFE B0, HEE ST LIRS N2 v % BRffE 1 LSZ 1%
., X5 Staykov Z(2007)% #T f# (Oncorhynchus
mykiss) FIZE 7 (2011)V%F & i 4} £ (Cyprinus carpio
Var. Jian) U F 58 45 0 — 8. H 28 M3 = s Ak R 5
PE G T R 548 0 i 38 T B % N | YA b
G e DI REAT 5% 5 A mT B2 R R H @ S0 ] LA o
s S A A AR B | R R AT HE R A R T R A S
SEBT R G, 4RI L ANz ik, 354t HE
BRI, AT W It A B — S B0 iR A2
fdig I HE R AR SN, ORI Sl (MR /NS 58, 2005) 5

B A R SRR S — A A K AR R
AR — S 15 T 1Y AR BB, W — e B A IR
FH ., T3 8 S P AR S e g

J TE TN B A B L o MO R A 5 v R S B
8% F W B EAE bR (Uda et al, 2003), #F55 %M,
MOS #] LA i #(Diplodus sargus L.) (Dimitroglou
et al, 2010a), ELff§(Sparus aurata) (Dimitroglou et al,
2010b) . KM i 8% 471 (Dicentrarchus labrax) (Torrecillas
et al, 2011, 2013)MEN B . 2 e S 7 AR Al
(Carassius auratas gibelio) (#x 755, 2012)1F) 7 #4 4 5%
R A, HEE SR A B K B A B
JIE S 2R TR BRAH 5 R FBR SR X A, B i
EHER,

4 it

AT, MOS SRk HRICT 4 IR REAS 2
P U T SR A2 38 B9 A R B e AR S
BEKF-o MOS AEN—Flogr R ek @R B IGR], BoA
Wik, Za, SEHRRE ST, LR IE HEShYiH 1L
8K AR AR R R R DI RE , B PUE R
HUARZEHE . {2 MOS FE 318 77 LR AE LB GE 75
A IE A+ R, A Rt — 2RI

T, B, AN, S HERSERT N BUFIE T A
B bR KT A AR PR R . B SRR, 2007, 29(5):
466-469

2R, XISCH, AR, 45, ASIRIZEREXTTH S S A re ik
RERIZMBISR. LR B, 2010, 38(28): 1565515657

KR, WmE, N, S HEESERXT R RS kM
(Oreochromis niloticus x O. aureus)4= 1< | J 18 45+ FidlE4S
SME G RE I RE I . WL R AR (RO 5 A A B 2 R,
2009, 35(3): 329-336

ERYL, REHIEE, ABEIE, S5 GRS [ S
T G £ BT PR R AT BT A . el R
2012, 33(6): 44-52

M/, TRbR, I 9. HESEmn i BN Sese bl 50
FHEAR. PEZEREE, 2005, 32(8): 6-8

TR, XIZTAn, Bk, S DURNE 2R et
K. 4P NO &5 NOS WEMERIEM. Ki2Eduk,
2010, 23(3): 11-15

SRHERR, TR, FMEE, . Fir S Sigi g mh—E A
Frm M —E AR A TR E . ZRORLEE, 2011,
39(12): 7295-7297

1) 25, H # SR 4y g WA PR RERNAR 5 Sk S B . D 1A R~ 1 2 A8 3, 2011, 5-8
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Effects of Mannan Oligosaccharide on the Growth, Intestinal
Development and Non-Specific Immunity of Tongue Sole
(Cynoglossus semilaevis Gunther) Postlarvae

YU Chaolei'?, CHANG Qing'”, Lii Yunyun'?

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071;
2. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306)

Abstract Mannan oligosaccharide (MOS) could promote the growth, intestinal development and
non-specific immune index of some marine fishes; however, the role of MOS in the Cynoglossus
semilaevis Giinther postlarvae is unclear. The tongue sole postlarvae with initial length about 1.4 cm were
fed Artemia, enriched by Schizochytrium with the addition (MOS group) or absence of MOS (control
group) to study the effects of MOS on the growth, intestinal development and non-specific immunity. The
experiments lasted for 34 days, and the samples were collected at day 17 and day 34. The results indicated
that MOS significantly enhanced the body length at day 17 but it did not reach a significant effect at day
34. The MOS did not affect the growth and survival rate at both day 17 and day 34. MOS did not have a
significant function on the ratios of RNA/DNA and protein/DNA at day 17 but it had a significant effect at
day 34. MOS dramatically increased the amylase specific activity at day 17 and enhanced trypsin specific
activity at day 34. At the end of the experiment, the superoxide dismutase, catalase, peroxidase and
lysozyme activities in the MOS group were significantly higher than those of the control group (P<0.05),
but the nitric oxide synthase activity was not significantly different (P>0.05) between the two groups. The
microvilli length and the fold highness of the MOS group were significantly greater compared with the
control group (P<0.05); the mucosal thickness between the two groups were not significantly different
(P>0.05). These results indicated that MOS could improve the intestinal development and non-specific
immunity of Cynoglossus semilaevis Giinther postlarvae.

Key words Mannan oligosaccharide; Cynoglossus semilaevis Glinther; Growth; Intestinal develop-
ment; Non-specific immunity
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