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(1. 35T MU 8 27 BE W VT A8 /K AR AR ) B IR R 3 5 TF R BRI 0 B S 3 =2
W E KRR AR BRI B E S SR E A, Wi Wi 313000;
2RI R R B2 2% BE, Bl 200062;

3. KMV R K HAdn kL e, 10T RiE 116000)

WE: JTHAERTHBRNEABTEK. RACKEBRRBEEH, LRATRERS
£ 0y £ %5 T 3 B (conjugated linoleic acid, CLA)#Z % f b, CLAW i A F 4 A %
0%(CLA1). 1.5%(CLA2). 3%(CLA3). 4.5%(CLA4)%16%(CLAS), %t H 738 #F i 47 3% 3
SEINBEEERELR. SR AL & 4 (0.102£0.0024) g, B4 XS FIT. £RE
T, MECLAG EWE I, ZARNHEZRALE, EFEXHARKES, L4
CLAS#4 7 3& & B F (K TCLALA ; FTBRIR P W — B (MDA)& &. #8 % 14 B B (SOD)#n
B AN A (T-AOC)E M FCLAK FH Em EAN LR KEA G LY, L PCLAIA
SODVE B EH THALA, YCLAS EHiT4.5%(CLAY) I, H A I AT Jik 7 F MDA &
B EH I, HECLAKF O fn, f & EE B (TC)f i = B (TG) & & & & F1%;
Jig B (R A AR X R BB 1 ALV 18 K % MR (SR-BI). 1A # flg Bt % % B (CPT1) mRNAK i A F
H— ks, HAECLAAA * 3 & &, LBLH BARNEACC) mRNAX A KT 2 4%
BHinjEBEES, HPCLAMYACCEA XL ERL ¥ 5 T H AL 4(P<0.05). Ft7% KW,
CLAW st H ARBI R AN AT G R M £ T — ey ®m, CLAW i o 8y
EKURAFELEH, ERMAFRE H(6%)2 BT80N FEE,

KEIE): BABIS; £ TW®; £K; mANKEY; BRAH

FESES: Q493; S966.1

H A8 48 (Macrobrachium nipponense) X 4 &
R L TER o R [ R AR e I — S [ o7 IR
KEFEFREMIEZ 1 HEr, HATEIF Y FR5E
13 1Y R = A 1 OZ 2B T — € 1Y B,
M T H A IREESE | B IROME R, R AT B
SR, ITAERAE S PRA: 7= v Y S A2 K 5212
RURS B /N BB IR (M B 5) 55— R 51 [A]
B, BHES IR SR — 2 R . BFSER B,
i i B3 AR IR ) o A, nT A )RR
JRRE B BE AR R, e i Y SEsh i A

IS BHA: 2016-04-23  {EEIBAH: 2016-06-07

MEARERE: A

45 V. 91 B2 (conjugated linoleic acid, CLA)
SR — 2LV Y TR 19 A7 R ST R S A AR 22 N A R g
DR, S ) A Y e [ 45 48 R I 2 B A 0T X i
RARBEY BT, 52308 R FEE NI
9RITAIRZ 10 12CLAR . 1 g — Bl R 48 R g
M2, CLAZS THURN —RINAEIES, hiA
b & m AL o I8 HLAR Y BE & AR D
AR,

AR, A ORCLATE K ™ 304 v i i 58 3%
Z . WIEERM, MR E R CLAR RISk

FEE : WA E KR I RI(2014C02011); Wi AAREF A=A (LQ14C190004); [E K HARFI¥ K 4:(31402308); Fifgily

P A RAL T TR &5 & N GNP =8 T
BEEE: M4 =, Email: yjy@zjhu.edu.cn
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AR BRI, N FE AR CLAJE A K
P BE 5 I WE A 7 0 AR 0 R AN [ e AR A R
25 . B1(Cyprinus carpio)EHE U M1% CLA
A ERET B R T AR REY, BE AR LR R (Ietalu-
rus punctatus) B 1%CLATE 3 8 B A= 4 P BE Wi &
P, AR HAD A INCLAR A K PERE R 2
P 2 22 R U B KRR B R R
M, XTRE RS MRS RB A T —En
25, MHREY, HRBEIN—E & CLAREH
i K VG P (Salmo salar)! ' F K VG P85 (Gadus
morhua)" 7 HEFN LA o H I = R A B R AR,
KB 0 (Larimichthys crocea) AR R AL A A g 5 &
SN, E O BE SR A A TG
Faem, R EERIER, CLAX 2K K g
R B E 2 . Wik, Kot as T
I T NEER FRIA | 5 538 B 55 75 4R 1 CLAXT
B ST 9 52 ma AL A 1

FHECTIT &, A JC 4 U B 25 X CLAY A 5%
KPEF A, AR R IR 1%CLA T LU &
FUYH X MR (Litopenaeus vannamei) LI & 5 A9 R
Y, P, A S A0 A ] RSO R Y
CLAH M, 4r#r H R CLAKEX) H ARFEIF A K |
BraE A . Ag BT AR G Y il O P SRR R R IR Y
s, DU 4 J5 fDRE s i CLA LA 75 R4 1Y)
A B g AR PR A — B SRRl JFHES)
H A VE IR 5 58 M 9 TR 82 e

R G E S RS RES

1.1 SEIGER

HE R BT 1 a8 CRLEE 1 BT 3% 59 66.69%,
FLAE D 75 524 9.10%) H #7 VL35 56 Dk A PR
Al At . CLAMH ¥ 5 il A4 WA BR A A $2 44t
CLAS 2 80%, H.Avcis-9, tran-11HMtran-10,
cis-1200 & 53 M 37.7%F139.5%., LA £k il g
EAREAIE, BARS EHCLAR A,
il % R EMRMCLAS &7 8 0%(CLA1) .,
1.5%(CLA2). 3.0%(CLA3). 4.5%(CLA4)Fl
6.0%(CLAS) Y P A5 il ket o ]k ) ) 4 20 DR A
T, H kSRR 60 H i, R R A
RIEPRAE, RIEMALF B EFIRS,
W — & KRS, e HPBURFEBF 4 0L
B EAE A 1.0 mm g B0k G, FAGIRMLAE b 1T
BT R FOK & AR 410%, HEHEET
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20 °CIRAER .
1.2 SRz X FRFEIR IS

SO H HR A [T B AR VE R R A S
BRURAG, HEEE . REEHSEYE.102
o) HATEIFH IR, It Jysdl, 4l
SAFAT, BAFAT60 L HATRER, BEHLECA
R R300 LI KTGAR A K R A8 k& 18
L 2b AR by ekt g, DAk H AR IR B AR,
H W75 IF 4K (oK 29 0 1/2~1/3), SR 1R 3%
i30S, MRHIEKIRAME, RIZKiR25~29 °C, pH 7.6~
8.1, WA SR KT65mgL, THHLEYF, T
A4 B — R, R R R AR R R A 4%~5%
X H AT IR o WIS FA 14 A R

1.3 HmEERE

FRILI AR, HAREIYUE — K5, 8
W GETT A LI R Y S 2 . TSR i A
BBCHS W B TR IR o K TG TR T SR A FH T 25 90 i
Ja, BUR MR . B Ja . B R AR R I AR A T
80 °C# .

1.4 FEKEXIERENE

A R (survival rae, %)=100x5% 56 45 o) i A7
TG RS AR5/ 512 36 T iy B R ) 4 A 5

14 % (weight gain, %)=100x (356 4% o i IR
() ~F- S A BTt — S 50 T 4y R A ) 1 A 4 B £ )/
35 ¥ Uf B W A S 34 R I o

Hi & B K F(specific growth rate, %/d)=
100> (InZ R AT i — Inf) 4 1A J3T 4t /52 9 K 4K

L5 WEREEBER/EARS . BEHEREARS
il

e et v R 2 T A A D R LG E A
P:(FOSS, Kjeltec 2200, F}32), HLIG & & 1))
TR AR KM (FOSS, Soxtec™2043, J1#),
R 4 25 1 1 0 7 >R 55 35 71 550 °CHIBE(14 h)
%, KO EEIIIE R HI105 °CHEF(24 hylH

J 105 i 000 22 W RE e kS0 cot T B fE M
FH&UE AR 1 - P B 6 i T R 2R 17 Y R £k (AOCS,
1990), K FIHP-6890 A (0 1% {3 i 17 g 107 & 53
Mr, B AERIS H Agilent 19091J-413 (30.0 mmx
0.25 mm, USA), s MR 180 °C, #EFEIR
220 °C, KA 240 °Co DL AL — 3kt
B NR TR AT E A& i, MR RR A i DU
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F G o BT IR B A R R . DRI SR RRRINE R B R o MR A R i S
Fo s S K 2R R F2 1, GRVRHIE D7 R 2E R 0 552 P I RO L R R AN R B, TN
. . . [ (malondialdehyde, MDA) % i . #8 A L) L fL il
L6 B LERETEANE (superoxide dismutase, SOD){if P4 DA I dt A Ak fig
I HL K 10 FR U R IR £90.5 g, 4% 5T I (total antioxidant activity competence, T-AOC)FH
HEARBUET © 9 A TR 190.86% /5 BRI 05 4 9K 5 W8 g 5 A ik 4 T AR AT 9 ik ) &
10%2) 3, 3500 r/minB.0> 15 min, RAFDHT S0 T.

%1 RBERERRERKTE

Tab.1 Composition and nutrient levels of experimental diets

219 groups

CLAI CLA2 CLA3 CLA4 CLA5
J2K} ingredients
1% 5 1/% casein 30.00 30.00 30.00 30.00 30.00
121 3/% fish meal 20.00 20.00 20.00 20.00 20.00
FKIEKY /% corn starch 25.00 25.00 25.00 25.00 25.00
121 311/% fish oil 6.00 4.50 3.00 1.50 0
B M ER/% conjugated linoleic acid 0 1.50 3.00 4.50 6.00
K YIBER/% soybean lecithin 0.50 0.50 0.50 0.50 0.50
JIF [ BE/% cholesterol 0.50 0.50 0.50 0.50 0.50
SALIEHH/% choline chloride 0.50 0.50 0.50 0.50 0.50
WP R TR £ Y% mineral premix' 3.00 3.00 3.00 3.00 3.00
#i £ F TR K% vitamin premix® 2.00 2.00 2.00 2.00 2.00
P 7/% attractant’ 3.00 3.00 3.00 3.00 3.00
274 /% cellulose 7.50 7.50 7.50 7.50 7.50
R F L 4T 4 2 81/% sodium methoxycellulose 2.00 2.00 2.00 2.00 2.00
4ril/% total 100.00 100.00 100.00 100.00 100.00

#3387k nutrition levels (% A T#ISR air dry matter) nutrient levels (air-dry basis)

JK43/% moisture 9.67 9.67 10.05 10.21 9.86
HLE 1 Fi/% crude protein 38.67 38.59 38.51 38.28 38.82
HUAR WG /% crude lipid 8.45 8.56 8.52 8.48 8.62
J i /(k)/g)* gross energy 14.09 14.12 14.10 14.04 14.18

W 1 BT PRI RS A (g/kgTIEY): KC128 g, MgSO,4-7H,0 100 g, NaH,PO, 215 g, KH,PO, 100 g, Ca(H,PO,),-2H,0 265 g,
CaCOj; 105 g, Cg¢H;(CaO45H,0 165 g, FeC¢HsO,-5H,0 12 g, ZnSO4 7H,0 4.76 g, MnSO4-H,0 1.07 g, AlCl;-6H,0 0.15 g, CuCl,-2H,0 0.24
g, CoCp6H,0 1.4 g, KI0.23 g, a-£F4EF o-cellulose 2.15 g; 2 &F T a4 AR FE TURENS A (kg TIUEY)): VA 4200 000 IU, VC60g, VE20g,
VD; 12000001U, VK10g, VB, 10g, VB,10g, VB416g, VB,20mg, NS0 g, R4 g, WIEL60 g, 4% 100 mg, 2535 ¢ 3
fr#l(mg/kg): HZEMR60 mg, NZER60 mg, A2 M60 mg, FHSKINI20 mg; 4 GIELEAEME & A 0. g A AR L WG (16.7, 37.671
16.7 kl/g) kit 4%

Notes: 1 Mineral mixture (mg/g premix): KCL 28 mg, MgSO,4-7H,0 100 mg, NaH,PO, 215 mg, KH,PO,4 100 mg, Ca(H,P0O,),-2H,0 265 mg, CaCO;
105 mg, C¢H,(CaO4-5H,0 165 mg, FeCsHsO,-5H,0 12 mg, ZnSO,4 7H,0 4.76 mg, MnSO,4-H,0 1.07 mg, AICL;-6H,0 0.15 mg, CuCl, 2H,0 0.24 mg,
CoCj,-6H,0 1.4 mg, KI 0.23 mg, a-cellulose 2.15 mg; 2 Vitamin mixture (/100g mixture): vitamin A 420 000 IU, vitamin C, 6000 mg, a-tocopherol
acetate, 2000 mg, vitamin D3, 120 000 IU, vitamin K, 1000 mg, vitamin B1, 1000 mg, vitamin B2, 1000 mg, vitamin B6, 1600 mg, vitamin B12 2 mg,
niacin, 5000 mg, folic acid, 400 mg, inositol, 6000 mg, biotin, 10 mg, calcium pantothenic, 3500 mg; 3 Attractant provided the following per kg of diets:
glycine 60 mg, alanine 60 mg, glutamic acid 60 mg, betain 120 mg; 4 Gross energy was calculated based on protein=16.7 kJ/g; lipid=37.6 kJ/g;
NFE=16.7 kJ/g
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Tab. 2 Fatty acid composition (% of fatty acid) of experimental diets for M. nipponense %
B 215 groups

acid CLAL CLA2 CLA3 CLA4 CLAS
C14:0 5.76 4.25 3.85 2.44 1.19
C16:0 19.72 16.41 14.76 10.95 7.12
C18:0 4.48 4.27 4.02 3.64 3.28
C21:0 0.14 6.03 14.32 21.26 32.12
X SFA 33.02 32.58 38.41 39.26 44.32
Cle6:1 5.69 4.64 3.95 2.55 1.18
C18:1n-9 16.01 15.06 14.25 12.81 11.58
> MUFA 31.24 28.39 21.21 17.93 13.11
C18:2n-6 6.43 5.31 5.09 4.61 4.19
cis-9, trans-11 0 2.84 6.70 11.57 15.06
trans-10, cis-12 0 2.82 6.70 11.58 15.05
C18:3n-6 0.18 0.14 0.11 0.64 0.05
C20:4n-6 1.08 1.01 0.7 0.46 0.27
C20:5n-3 11.21 10.61 8.24 5.5 3.16
C22:6n-3 14.54 14.02 10.82 7.08 3.99
X PUFA 35.51 38.79 39.97 42.54 42.48
2~ n-6 PUFA 7.69 12.12 19.30 28.86 34.62
~ HUFA 27.99 26.81 20.68 13.71 7.9
X CLA 0 5.66 13.40 23.15 31.11

e RP IR RRA S A2 KPP RME R R . RPERT TEORIR, SSMER A C12:0, C14:0, C15:0, C16:0, C17:0,
C18:0, C20:0, C21:0, C22:0; Cl4:1, Cl6:1, C17:1, C18:1n-9, C20:1n-9, C22:In- 9 C24:1n-9; C20:2, C22:2, C18:2n-6, C18:3n-3,
C18:3n-6, C20:4n-6, C20:5n-3, C22:5n-3 FIC22:6n-3; X SFA(saturated fatty acids)Ff s AU HZ 5 &, = MUFA (monounsaturated fatty
acids)¥5 5 [ AR g 1712, = PUFA(polyunsaturated fatty ac1ds)a“€| it} %T"@*”Haﬂﬁﬂ(&y T HUFA(highly unsaturated fatty acids)¥5 % J5i 1 %% H
TR T2 Z AWAIRNER, T CLAYR &ML &

Notes: Data are mean of duplicate assay. Only the major fatty acids are shown in the table, and the detected fatty acids include: C14:0, C15:0, C16:0,
C17:0, C18:0, C14:1, Cl16:1, C17:1, C18:1n-9, C20:1n-9, C22:1n-9, C24:1n-9; C20:2, C22:2, C18:2n-6, C18:3n-3, C18:3n-6, C20:4n-6, C20:5n-3,
C22:5n-3 and C22:6n-3; SFA is the sum of saturated fatty acids; XMUFA is the sum of monounsaturated fatty acids; XPUFA is the sum of
polyunsaturated fatty acids; THUFA is the sum of highly unsaturated fatty acids with equal to and more than 20 carbons. £ CLA is sum of CLA isomers
cis-9, trans-11 and trans-10, cis-12

1.7 BERRAHIHE X BRI M AU E BB DE A mE R E AR, SRS
I3 S I8 [ B (total cholesterol, TC), H i PR IURE 39 R e 5 ik B 9 HDL-CH 5 ik
= JiE (total triacylglycerol, TG)LA K i % & i 4 11 H 1.8 EFEFIERHEEPCRQRT-PCR)S

[# % (high-density lipoprotein cholesterol, HDL-C)f b b -

I 52 0 5 L 0 T R ) B0 SRNARMEAECLER, )RR
Bibt7, TCHTGHRNAE, i gn  THIRGRNA, SRR IR A2
IR e LK A 2 0 1 €4 ) TR T 5 TC , BWRNAMSEELE R IIRE . FIRRR
TG & HURIE e, MITTHFETCHTGHY & it HDL-C iﬁﬁUﬁ(TaKaRa, H ) ¥ RNAJLF% 5% cDNA,
ROWHEFEM A, (6 M P A VTR, (i CONAJRIFAE-20 °CHI T MBRISEFE RS ML (camitine
I TCVE N B IE A5 W) 73 S L3 A TCTE PR o3 palmityltransferase-1, CPT1). & B4 i AFL 1k iy

http://www.scxuebao.cn
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(acetyl coA carboxylase, ACC)FIBE I Iy iE K32
& (scavenger receptor class B type I, SR-BI)qRT-
PCR/3#T -

K H7E 2 Primer 3111, qRT-PCRITH B
WM. CPTICE RS : KP690136) 15145 AA
TTTTTGACTGGCTTCTCC-3", Figl#5'-
TCCATTCTGGAAATCATCTG-3"; ACC(H %
Z: KP690138) L5 #5'-CAAGGTCC
ACTACATGGTCT-3', F#fgl#5'-AC
TCTTCCCAAACTCTCTCC-3"; SR-BI(H
. KP658863) L iif 51 #5'-TTATCCCTGGT
GTGAATGTG-3', T35 -GAACTCTT
CCCATTCCAACT-3', MW R R20 uL, £
5. 10 uLAY2xSYBR Green Premix Ex Tag(TaKaRa,
HA), . 5144502 uL (10 pumol/L), 2 uL
AR, 7.6 pL ddH,0, qRT-PCRJZ I 41 95 °C
AR 30 s; 94°C 15s, 58°C20s, 72°C20s;
HA0MES ; PCRIN S5 Wt B LLRES s EFH5 °CHY
B M 60 °C - THEI95 °C, Lihildafiihsk, LA
Wi 34 P-4 e AR PE . LA H AR TR AR B-ILSh 2 1 (-

actin, FE5145'-GTG CCCATCTACGAGGG
TTA-3', Fi#5I#5-CGTCAGGGAGCTCGT
AAGAC-3")HINZS, X155 545 K & 16 25 5L
(CHEMATH— AL AL FR, DIXT BB ZH (CLA14H)mRNA
R, —22AC B CAH RPN E R R
mRNAF X F TR K- AT 5387

1.9 HFEAIE

S0 45 I D means=SD# /8 5 SR HSPSS 17.0
BRI T T B R 2R T 227041 (One-Way ANOVA),
HEFSRPNEE, FHAETukeys[CEHE L, P<0.05
FoRERDE.

2 g

2.1 CLAX BARBIME K FERISM

BEEARFE LG, HATE IR &R
R E R KRR Z BB CLAG 5, bl
HCLAS RN, H AV MM 6 B W AIC
H o CLASH £7 1% % & % Ik T CLA14H(P<0.05)
(#3),

#3 ANPFRECLAS 23 B ARBIFH & K FESM
Tab.3 Effects of dietary CLA on survival rate and weight gain (WG) in juvenile M. nipponense

215 groups

T

items CLAI CLA2 CLA3 CLA4 CLAS
WI /g initial body weight 0.102+ 0.003 0.101+ 0.002 0.103 0.002 0.102+ 0.003 0.1010.004
K #/g final body weight 0.38+0.017 0.35+0.029 0.31£0.064 0.34+0.056 0.33+0.055

14 /% weight gain 275.29+16.46

R A KR (%/d) specific growth rate 2.36+0.08

T35 % /% survival rate 73.50+1.32°

246.91+28.18
2.21£0.15

67.63+7.80™

203.43+63.17 238.24+53.18 219.55+56.85

1.95+0.34 2.16+0.31 2.06+0.31

65.50+4.79" 64.20+3.19® 59.33+4.04"

T R BRI AR EZE (n=5), AT B0 R AR A ) 5 BEBOE T BEROR ZE AN 3 (P>0.05), AN T BEROR ZE 5 3 (P<0.05). |

eC|

Notes: Values are means+SD (n=5). In the same line, values with no letter or the same letter superscripts mean no significant difference (P>0.05), while

with different small letter superscripts mean significant difference (P<0.05). The same below

2.2 CLAX BABITATERARINE L BE RO RN

T Rk H A ) e BE B CLAKT H A ¥ SR 2 41
A AL Y AL B (SOD) & 1 A7 4 L3 5% Wi (P<
0.05), Fi&CLAG AN, SODWEMERE T
B, P, HrCLA14 SODIF M i 2
T HAB L (P<0.05); 4% 4H B AL fE J1(T-AOC)
WA E—E 25, HhcLA241 i) Byt &b Ag
AR, BT HALA (P<0.05); HCLAG i
i14.5%(CLA4)R,  H 7 78 oF B A oy — &

(MDA) & B E (% 4).
2.3 CLAX} H A ;BN 32 o A5 FR AR 15 Y 22 M)

TRk HR AR [A] CLA R 5 % 1L % o H [ B2 (TC)
Hh =R (TG) . LA K % 3 A 2 11 JIH [ st (HDL-
Ot y=A T WEMM, RACLAK TR,
M3 P TCHTGH & & R AL (P<0.05), [FIHT,
HDL-CZ#i Tt i, (R4 412 7] 6 i 3% 25 57 (P>0.05)
(#5).

http://www.scxuebao.cn
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R4 ARPRECLAS EX B AR RR S HLEE RS
Tab.4 The MDA, SOD and T-AOC of M. nipponenseed fed diets with different levels of CLA

25 groups

I H items
CLAIL CLA2 CLA3 CLA4 CLAS
A EALE/(U/mg prot) superoxide dismutase 8.40£0.54° 5.40£0.99" 4.62+£0.26®  3.49+1.48" 5.94+1.84°
TN %% #/(nmol/mg prot) malondialdehyde 19.44+5.14*  13.33+£1.32"°  6.77¢1.31° 21.76£3.92%  29.11x1.91¢
RPUEALAE J1/(U/mg prot) total antioxidant activity competence 1.05+0.08" 0.64+0.13" 1.14£0.05°  1.01£0.098°  0.98+0.08"
x5 ARPRECLAS 2 X M2 s B X 5 B 5 1 Y 22 D
Tab.5 The total triacylglycerol, total cholesterol and high-density lipoprotein cholesterol in
plasm of M. nipponenseed fed diets with different levels of CLA
BiH 2153 groups
items CLALl CLA2 CLA3 CLA4 CLAS
i = B/(mmol/L) total triacylglycerol 1.67£0.61° 1.02+0.19®  0.75+0.12°  0.75+0.11* 1.00+£0.14®
JaIEL[# %/(mmol/L) total cholesterol 1.13£0.11°  0.90+0.10"  0.78+0.06"°  0.78£0.01°  0.80+0.03"
171 2% J Hig i (A I [ % /(mmol/L) high-density lipoprotein cholesterol 7.74+1.90 6.34+1.42 5.24+1.98 6.49+2.59 9.44+1.11

2.4 CLAXJ HZA B ENBT R BR B B 4K 5 & E %=
:OEA

HABIFEEARCLAS HMMERE, IT
JE R T CPT1 . ACCHISR-BIZE A i mRNA % ik 7K
PR A T BE AL (1), BEE CLAE # 1Y
PEH, CPTURISR-BISE A 1) A Ko A%, SR
Ja B, FECLAUN&E N4.5%(CLA4)RT,
CPT1HISR-BUE A 1) 3k K ik Bl e m, BE®
FCLA2, CLA3FICLASZ (P<0.05); ACCHEHY
mRNA K K Bl & CLAZK - 192 87 $2 50 1 F R, 1
CLA4A A B e, 3 T AL (P>0.05)

3 e

ARHFFEL R R, AR I I CLA(0~6%)
PONEI e NER i e i - ) Y (P R R 1 B
SR AE— 2t 25 AN 15 8 (Dicentrarchus
labrax)B B 0~1.0%MCLA . KV§HEHEE
0~3.4%I[CLA . B 5 R SR £ 75 0~1.0%1 CLA,
VI K Je % B Akt (Oreochromis niloticus) % &
0~2.5% N A R PERE AR R R B 3% 22 5711 2
SR, Z2 38 K 8L (Morone saxatilisxMorone
chrysops)FI 8% §i £ (Pelteobagrus fulvidraco)TE i
RN %A CLARY , A PERE H B 1 R Rl
BRI N1 %CLAR PR, Az K P A 2]
P, (AR S%M10%CLAR, AR ZHY,

http://www.scxuebao.cn

MU E2S, AReSYR . CLAIR G h 4R 4
SR A ] AR R R B R A G

B & CLAZK 38 N,  H A VH UF 5 4775 %
KA TR, H i CLASYL (6%CLA) I % i #IK
FCLAIH (&), XAl 85 or i & 1 R -
3PUFAMIn-6PUFALL 4 3¢ . Fracalossi® A
. T ENURRAT AR g RE ), TWEE
B % ) FEDRE T n-3 Fin-6 8 I R 1 & B, R,
1t 2 4% £ B S n-6PUFA Y CLAT] RE 23 A% H 4
TBURHLIA (0 S F1 o TR, DA AL B 60 35
WA, CLARME S (>4.5%), MDA & i
ERIN . MDAJE Z ARG I R 1 I B,
BRI L A A B AR LD, ik, CLA4
FICLASZH MDA % i i i 2 P2 = B 5 1 1T HLIK
Rt A A, A=A TR . HE, &
IS INCL AN v] LA i ML 1) BT S AL RE T
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Effects of dietary conjugated linoleic acid on growth, antioxidant capacity and
lipid metabolism of Macrobrachium nipponense

DING Zhili', KONG Yougin', ZHANG Yixiang', DU Zhenyu’>, LUO Na°,
CAOFang', LllJingfen', YE Jinyun"
(1. Zhejiang Provincial Key Laboratory of Aquatic Resources Conservation and Development, Key Laboratory of Aquatic Animal
Genetic Breeding and Nutrition, Chinese Academy of Fishery Sciences, College of Life Science,
Huzhou Normal University, Huzhou 313000, China;
2. School of Life Science, East China Normal University, Shanghai 200062, China;
3. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116000, China)

Abstract: Dietary conjugated linoleic acids (CLA) have been shown to alter growth rates, improve antioxidant
capacity and modulate lipid metabolism in higher animals including some species of fish, but have not been
evaluated in economic crustaceans. An 8-weeks feeding trial was conducted to evaluate the effects of dietary CLA
on growth, antioxidant capacity and lipid metabolism of oriental river prawn, Macrobrachium nipponense. Five
semi-purified diets were supplemented with different levels of CLA (CLA1, 0%; CLA2, 1.5%; CLA3, 3%; CLA4,
4.5%; CLAS, 6%). Each diet was fed to juvenile prawns (mean weight, 0.102+0.0024 g) twice daily to apparent
satiation in five replicates. The survival rate was influenced by dietary CLA content, and the survival rate of CLAS
significantly decreased compared with that of CLA1 (P<0.05). No significant difference was observed on weight
gain among all groups. Activity of superoxide dismutase (SOD), total antioxidant activity competence (T-AOC)
and malondialdehyde (MDA) level in hepatopancreas decreased first, and then increased as CLA level was
increased. The SOD activity in prawns fed CLA1 was significantly higher than that of other treatments (P<0.05).
The hepatopancreas MDA content was significantly increased when the CLA inclusion was above 4.5% (P<0.05).
The total cholesterol concentration (TC) and total triacylglycerol concentration (TG) in plasma were also
significantly affected by dietary CLA levels. Gradually decreased TG and TC were observed with the increase of
CLA level (P<0.05). The mRNA expressions of carnitine palmityltransferase-1 (CPT1), Acetyl CoA carboxylase
(ACC) and scavenger receptor class B type (SR-BI) in hepatopancreas were highly sensitive to dietary CLA. The
4.5% CLA level induced the highest CPT1 and SR-BI mRNA expression levels. Similarly, 4CC mRNA expression
was also the highest in prawns fed the CLA4 diet, which was significantly higher than that of other groups
(P<0.05). These findings demonstrated that (1) CLA inclusion could improve the antioxidant capacity and
modulate lipid metabolism; (2) Dietary CLA had little potential for improving growth responses of M. nipponense,
and a high proportion (6%) of CLA would reduce the survival rate of prawns.
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