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2. HEMREIKFEREE TR, SR KF 130033)

BE: YR EARNYREZ &£ K. FARAR. il A MErr. BE kA5 ST
BoA &k FE W Rk o ®m, TOH 6 % (17 MI/kg). % A (37% CP) H F 7] # & B K F
(1.82%- 2.27%- 2.72%- 3.17%- 3.62%F04.07%) 87 £ 345 B, PLATHE KT & # (13.44 +
L1I0) gt #) KAE D & LI Xt %, 264, HFUA3EL, BEASOR, 47 RO LB
B, REAMASE. HRET: ARTHARKFAIIII%N, ZANY KAEE & F
H B E R (WG fodk & 4 K R (SGR)53.62% A KB M £25%, B8 F5 THMA4,
227%4 « 2.72%4 . 3.17%4« 3.62%41 F14.07% %4 t 47 B} 3% % (FE)Fn & & Jit 2% 2% (PER) %
B EFG T182%A . 3.17%4 0 fn 7% # ik & & 4 £ K B 7-1(IGF-1). ¥ R E B (TC). & A
HEF(TAA). %% B(TP). & & (GLB)f1 4 & & (ALB)4 B B 2 & T 1.82%41; mi# + /7
% A(BUN). A7 4 A8 ALT)fr & ¥ 4 2 B8(AST) & & B % 1K T 1.82%4 . & 5L %0 41 8y AiF
SRR AR R — R LR BOLKR)EME N FAELREFLZR, EMBARKTFHA SN L
ZHE; 2.72%4 . 3.17%4 . 3.62% 4 Fnd.07% A F R L L — B LB A R
(AASS)E M 25X R Z, EHE 25 T1.82%4 Ff12.27%4 . 2.72%%4  3.17%%4 .
3.62% A ELKREM 2 3 XA B 2%, EHE £ 5 T1.82%4A f4.07%4; 2.72%4 o
3.17%4 By L 7E AASSTE B 2 5 T 1.82% 4 Fn2.27% 4, & Z 1% T3.62%4 F14.07%4 . Kf
J I B AASSHE T &k B AE2.72%4 . 3.17%41 3.602% A Frd 07T % A £ R AR, BT E
BT 1.82%4; ML+ B F AR ZE A-1(CATHHE H k% 8 7 3.17%4 F13.62%41
L2RFE%, EHEEET182%A. 2.27%4H 2.72%4 F1d4.07%H . EARAELHLET,
TR AR AKTE N3 T% R AR A 85%N, e REHKET AN LK. ARFIA
B, EARRE. BEARREMEIZE L.

KRR P RAED & BAR;, £ N, REE;, XEELA

FE53HES:8963.7 RKFRAERS: A
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PEESERR,, TEsh kg Z i, BA e & &K S P A OESE . EEREsm
PR ER . BB MmN EE-. BT 1 2 R RE W% PR 47 . €8 (Ctenopharyngodon idella)
Y H SRS, L E R R — R TE 20 M A 32 7 T 0 AR A s 4R Sk
B, HAEK Y w W& A R+ R (Megalobrama amblycephala)R ¥ 83 | 11 TRk
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R A RN, 55 R ZE 6 (Scophthalmus
maximus) LA P HER S H&Y),; RE5HM0
(Mylopharyngodon piceus)4/1 i /) 535 J11 T AE X}
Y JE 8 6% (Trachinotus ovatus)'' . % i i
(Pelteobagrus fulvidraco)™” . W4)j 1 (Elopichthys
bambusa)' "5 WFFE H AT 2 AL 2

ili £ 3 ) A i R 1 0 e A e R A
ARk b og )y, Hrh a2 Rk R
(AASS)2 — % A7 M 2 W2 i 1% — 12 340 )5 it (LK R)
B 20 R I 0 (SDH) R XU RE SR 1, B4
T8 A TR A AL 330 A A AT AE T >
it A0 I 1 A R 2 E LK R R SDH AL i 2 iz 48 1k 1l
(LOX)MIAPE I T 5818, BT ALKRATAASSH i
e HAE A FImRNAZR 3K AT DUV St 22 iR A8 1 95
Bl A T e T8 R K P v A R S
LKR{ ¥ HILKR mRNAZR L3R i & F 3
Py 4% v R 7K T 18 5 A AS ST I TF 9 34 R L
B, (HRAEERY, Y34 I 44SSH mRNA
FIRA S L P K52, AR/ BRUAY
W58 & BULKRIE £ . 44SS mRNAZK 5 i Fl
AASSHR [ 335 Fifi 5 81 22 18 7K - 1 e g 4 Y
XA REE T 2= S o B EE R, T
FEIR 15 85 1 -1(CAT ) 7R 2 W A g ao A% v ke
HREEN . AR, XS NE T CATI
mRNAZK k55 H AR b K P 9 A G
TTTEZK 7 Sl v i A UL 2 AH DG HGE -

MR 1t ( Leuciscus brandti ) SR &8 H
(Cypriniformes). ##%l ( Cyprinidac) . HEZ )&
( Leuciscus), BAEFRMER . ERKEEHRE
A, HECTESFAEY2E . Bfeamt” H
L URE RS D I HEAT AT, (H R DL F G
Tl e A = R R R E .
W, A S PR GRDRL A [ A2 R K P ) B
HEX g A RDEHRI s AR A bR L
AR A I PR B AR G R R GA 2 e, Oy
P TQHE 2 i ) ek vt R 0 o A1 25 4t s
Hedha o

R U E S RS RES

1.1 LR REFRS

DAy RN B O A TR, AR R AR
S R U5 UR , RRE TR OB R, ) B o A A
FE AR AITCHLER TR KL, T 62H A [F] 4 = iR

KF(1.82% . 2.27%. 2.72%. 3.17%. 3.62%.
4.07%; 80%L-#i& R, Jbatii 2 kKRHA R
FNIER(37%). FHEQ1T MI/kg)ERL, TN &R
AL S B KO o B DR RURERS B T
60 H i 5 PR E . TRAT, T AR AR A 1.0 mm Y i
RER, HARKT G B T 20 °CEK M F A~ .
i

I s 2550 s % vk A Y e SR R B
. PR EAEEN R THEA R & E . 5
41550 CCHIBE AT IR R PRI 4> B i . RIK
FolT 4 72 A N ek e OREL A 5 ) £ . 105 °CfE TRLE
3 R W AR v K e 1) R AR s S A T
SE TR ) B RE o S I TR 2H B BB 3R K L
F1, FIMAMNIE2,
1.2 RAFER

T 35 52 50 F 7 MR L K 24K 7= R A S =
PEAT o SCIRET, KR B IR KR T, Y
fR2JE, IR HAR, dHnT, 2EE1d, Phik
900 HILAS A ] . {5 1) 2 ECHE 2P £71.(13.44 + 1.10)
g, BEHLA R 18P IR E PR K A v, AR s
U5 AR AT B AL M3 KRS, BRI
PR (08:00, 17:00), M1 him MESIK 46 H 5%
PECRE 0, FH AT A R R AR AR, O LT
PRRE AR WA, SCIG AN, A3 dfk — ik, oK
O 1/3, RO SR AR R A R KR . S
WA AR T5.0mg/L, @A /N T0.5mgL, pH
fH7.120.1, JKE(23x1) °C, faFEHE] A8 .

1.3 HMREEMIEFRNE

FR ARG, 1 d, FHRRBERIMS-
2224 R, SRt R BUTARE . R B KIER
P REHLET L I0R 2 [RAED M, FRutik & )s
K R R F K AL R G =R FHE12h, AR
LrHLH 4 000 1/min®S .00 15 min, B2 TG (635 B
ML 55 B I B T 20 °CA M MR ERE
FH 5 ¥ SR LS 00 2 a5 e vk e b R A
JHFBRIE , AR 28 TR O % 7% 8180 °CA& 4 T
TRAERE

Wi H R (weight gain rate, WGR,%) = 100% x
(W= Wo) Wy

7 5 4 K R (specific growth rate, SGR,%/d) =
100% x (InW, — InWy)/t

Tl B (feed efficiency,FE, %) = 100% x (W, —
Wo)/I;
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F 1 LRAREAREEFKF/ %(FHRER)

Tab.1 Composition and nutrient level of experimental diets/% (DM basis)

R IK /%  lysine level

JERLL 1%

ingredients 1.82 227 272 3.17 3.62 4.07
iy fish meal 26 26 26 26 26
Fx®E M casein 10 10 10 10 10
&  alanine 25 1.5 1 0.5 0
L4 L-lysine 0 1 1.5 2 2.5
RARIERE  mixed amino acid 11 11 11 11 11
il fish oil 1.38 1.38 138 1.38 138
)i vegetable oil 1.38 1.38 1.38 1.38 1.38
ZALJEAR  choline chloride 0.5 0.5 0.5 0.5 0.5
R — %485 calcium dihydrogen phosphate 0.5 0.5 0.5 0.5 0.5
IS dextrin 17.48 17.48 17.48 17.48 17.48 17.48
AEEZAUREL  vitamin premix’ 1 1 1 1 1
TEHLETURRL  inorganic salt premix® 2 2 2 2 2
¥ flour 26.26 26.26 26.26 26.26 26.26 26.26
EFKF/% nutrient content
WER  lysine 1.82 2.72 3.17 3.62 4.07
FIE [ crude protein 36.99 36.95 36.73 37.12 37.06 37.01
HUIEW  crude lipid 6.38 6.13 6.43 6.05 6.22
FK45  ash 5.28 4.98 5.07 4.75 5.23
/K% moisture 6.93 736 6.85 7.53 6.87
BE/(MJ/kg)  gross energy 17.52 17.47 17.41 17.35 17.32 17.33

e LR EBURRIAST A RHR G MHER10 mg, JHAKI 000 mg, D-7Z #4520 mg, E4250.14 mg, M1 mg, VA25001U, VB, 6mg,
VB, 6 mg, VBg 5 mg, VB, 0.02 mg, VC 50 mg, VD52 000 IU, VE 50 IU, VK; 1 mg; 2. THLEEHURE AT so ikt L
1200 mg, FRMR%EG32 mg, BRFREE60 mg, To/KBRERHI20 mg, FRERIEEL13 mg, MALENS mg; 3. 1ARLE I NS

Notes: 1. Vitamin premix is supplied to a kilogram of diets: niacin 10 mg, choline 1 000 mg, D - calcium pantothenate 20 mg, biotin 0.14 mg, folic acid
1 mg, vitamin A 2 500 IU, vitamin B; 6 mg, vitamin B, 6 mg, vitamin By 5 mg, vitamin B, 0.02 mg, vitamin C 50 mg, vitamin D; 2 000 IU, vitamin E
50 IU, vitamin K3 1 mg; 2. Inorganic salt premix is supplied to a kilogram of diets: NaCl 1 200 mg, MnSO4 32 mg, ZnSO4 60 mg, CuSO4 20 mg,
FeSO4:-7H,0 13 mg, KI 8 mg; 3. The feed nutrient content were measured values

5 H FU30C% (protein efficiency rate, PER) = (W, —
Wl < C)
Kb, CHEEE AN & (%) Dy A g
W E I (g); SRR (d); Wy Warilh S5
e R 2 BB 2 ECHE 2 0 17 R EE () o

I B T 8 A 9 TR 5T A 4R R A
D 1 SV L (TP) . BREE I (GLB) . HEE H (ALB).
BN Z B (ALT) . & RLE 2B (AST) . B IH [E
(TC). JREZ(BUN), KR £ 4 KHF1(1GF-
1), MEEER(TAA); ELISAIH & (11254 Bk
N g, R Y LKRATAASSTE 4
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1.4 1ZE4H4 B RNAR KX EEPCR

) FH Trizoli: 2 BUB RNA o HURTF B A 2H 244
FE100~200 mg, FE = He K B I A TG B B
TS R K, 5% A | mL Trizol 2 K 1Y
1.5 mLICE R BB EPAS i, AR Trizolidi B 45 £ HX
SRNAL SR 5 20 50 R 1 %30 s W58 e F Uk FA%
PR £ 1 I ASOGT T 2 B RNVAY) 58 48 1 % 4t i
Fve B AT RO o DAAE IS AR A BV RN A K A5
M, AR M R b RN AR W A R A B B e i
R UL AT ERAE R SR RS I cDNAE


http://www.scxuebao.cn

1007 B/NK, A fAPR PRI K T2 IRHED i A A AP L A s | AR ARG 1 B R OSSR IR R 2157

2 REAN S ERRER/ Y% (T RER)

Tab.2 Amino acid composition of experimental diets/% (DM basis)

TH frop P4 Ti% 2 R AL h R E R R IR A TR At &t

items fish meal supply casein supply crystalline amino acid mixtures supply totals
WHREILR EAA
AR Arg 1.19 0.36 0.89 2.44
R His 0.37 0.25 0.32 0.94
REER e 0.69 0.46 0.63 1.78
AR Leu 1.36 0.94 0.98 3.28
HEM  Met 0.53 0.33 0.57 1.43
RNZR  Phe 0.72 0.47 0.63 1.82
AR Thr 0.8 0.42 0.62 1.84
iR Val 0.77 0.61 0.71 2.09
L THEILR NEAA
FMEER  Cys 0.18 0.1 0.25 0.53
WEMR Ala 1.08 0.3 1.03 241
Y5 Ser 0.88 0.54 0.21 1.63
H&K Gly 1.23 0.19 0.94 2.36
REAEM  Asp 1.65 0.71 1.7 4.06
B Tyr 0.58 0.5 0.38 1.46
BHEE Glu 2.51 2.17 2.08 6.76

e BRI R R
Note: Tryptophan and proline was not detected
T=20 °CHRATRAF, H T AASSFICATIHE D 1)
LioRTII8

F H Primer 5. 04K {4 15 11 o U v 1 20 AR X
WA SE I P AASSHI CATIH K5 EMES 0 (23), 51
Yl L T AR TR AR S A RA A,
PLB-ACTIN N Z: ML

P E mPCRIM AR R K25 uL, #% LTt
514940.5 uL, 12.5 uL 2xSYBRTi iR & (TaKaRa,
Japan). 1 puL cDNAME AR FI TG R B 7K 10.5 uLjin
APCRE T, HARMWEBERMEIFEIRS, MA
ViiA7 Realtime PCRALH TFUf 43 o 9748 45444 -
95 °CL A F HZE 1 min; 95 °C& 4 F 24815 s,
58 °C4 1 FiRk30s, #EAT40MIHHA . Hidl R A
2N NEIEAT AT, WO E YA
1.5 Zitoh

SO E LA FISPSS 21,058 i (4 47 B0 A
I 20 B DuncanfC ik £ E i, BdiR HF
Wt 2 IR 3R R, BETEKFE NP <0.05,

2 4R

2.1 AR A B 7K T 8 3SR X IR
T &t KFERF AR

g} v 2 R KT X AES T WGR . SGR.,
FERIPERY A % . WGRH SGREJ I % 1 K}
Hh B R K T 1 T e S A T R R AR Y
J H WGRHISGRYE3.17%41 53.62%2H 2 [6] JC i %
PEZES, (HIZ3.17%4 0 55 T 1.82%4 . 2.27%4
2.72%ZH F14.07%ZH (P < 0.05)(#%4).

FEFRIPERY Bifi 5 1) ok v i 208 7K - 1 7 15
BT EEFE MBS, Hh2.72%4 . 3.17%
. 3.62%41 F14.07% 4 Z [ (W FETG . 3% P 25
S, (HH R T 1.82%41 F12.27%4H (P < 0.05),
I H2.27%2H W2 5 T 1.82%4H (P < 0.05), PERAE
2.72%2H . 3.17%ZH . 3.62%2H F14.07%2H 2 W] JC il
FrES, HEEET1.82%4(P<0.05), 2.27%
H52.72%H Z R T 22 5, M2.27%4 3%
=T 1.82%4H (P < 0.05)
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Tab.3 Primer information
514 primer F31(5'-3") sequence from 5" to 3’ F31(3'-5") sequence from 3’ to 5’ K /bp sequence length
p-ACTIN TCTTGGGTATGGAGTCTTGCGGT TCTTGATTTTCATTGTGCTGGGG 189
AASS AAAGCACAGGAGGCAAACAT GGACTTGGGCATCAGACCTA 221
CATI CGAACCCTCCAACCTGTCT CAGATGGCAAATCGTATCCA 163
x4 AR PBRERKFEXES &S KMERF RS E
Tab. 4 Effect of dietary lysine level on growth and feed utilization of L.brandti

i H R BRI T/%  lysine level

items 1.82 227 2.72 3.17 3.62 4.07
WA E/g IBW 12.70+1.56 13.33+1.53 13.43£1.29 13.57+0.57 13.33%1.55 14.30+0.75
#R{kHE/g FBW 30.00+3.75° 32.80+4.35% 35.03+0.97° 39.95+0.79" 38.6443.59 38.40+0.98°

WEK/Y% WG 157.64+7.19° 178.1146.35" 196.02+11.95° 212.75+8.74° 208.10+8.61% 192.89+4.52¢
R K H/(%/d) SGR 1.69+0.05° 1.83+0.04° 1.94+0.07° 2.04+0.05° 2.01+0.05% 1.92+0.03°
TEIE  FE 56.05+5.36" 67.67+5.23" 75.90+4.11° 82.39+2.16° 79.0346.11° 78.75+2.61°
W|HEAE  PER 1.50+0.12° 1.78+0.14° 1.97+0.90" 2.17+0.06° 2.08+0.16° 2.07+0.07°

e RP BRI EAE BT EEAREE (0=3),  HFATEE R AR ARG T REORAN Z R B E (P < 0.05); TR

Notes: Data represented as mean+SD of three replicates (n=3). Valu es in the same row with different small letter superscripts mean significant difference

(P < 0.05),the same as below

=5

AR R B K X 1 S & & LR R R0

Tab.S5 Effect of dietary lysine level on serum biochemical indexes of L.brandti

T H TR KT/%  lysine level

items 1.82 227 2.72 3.17 3.62 4.07
Jik 5 B FEAE KR F-1/(mmol/L)  IGF-1 8.35+0.09" 9.29+0.12" 9.78+0.46™ 10.88+0.94° 11.05+0.69° 10.42+0.27%
JAHH [ B2 /(mmol/L)  TC 4.41+0.25° 4.47+0.09® 4.85+0.24° 5.74+0.09° 4.86+0.11° 4.67+0.53"
JREE/(mmol/L) BUN 0.19+0.1° 0.18+0.01° 0.17+0.00° 0.16+0.01° 0.15+0.01° 0.15+0.00°
AR/ % TAA 33.7+0.13" 34.7+0.14° 34.2340.15° 37.82+0.1° 35.86+0.25° 35.1+0.16°
BEA/(gL) TP 23.9+1.09° 24.82+0.82" 25.78+0.36" 26.94+0.41° 25.89+1.53*  26.08+0.71"
REHA/(gL) GLB 20.81+1.12° 21.55+0.88" 22.42+0.25® 23.3+0.24° 22.42+1.58"  22.78+0.85"
HEHA/(g/L) ALB 3.09+0.45° 3.27+0.08® 3.360.17" 3.64+0.17¢ 3.47+0.16™ 3.3+0.162°
BNFEAR/(U/L) ALT 16.86+0.72° 15.78+1.44% 14.22£1.06° 12.09£1.77° 15.61£0.44  16.31£0.5™
BHEEER/(IU/L)  AST 172.05+2.52°  162.24+551°  14436£3.76°  141.74+5.78"  150.59+6.5" 163.99:£5.54"

2.2 ARPRMARKFEHNBIERTHKIE
T & MBS LIRS0

P [CHE % £ ) ek v A [ i 2 R K P 6 Il i
IGF-1, TC. TAA. BUN, TP, GLB. ALB,
ALTHIASTYIA W E V0 . MIEIGF-17 & b &
AR KT R mE P, H

http://www.scxuebao.cn

H13.17%4 . 3.62%4 F14.07%4 2 8] JC i & 1 25
S, {HI W T 1.82%2H FI2.27%4H (P < 0.05),
TCH B ZET R ERRI S, Hp3.17%4] &
FE T HAA 4 (P <0.05), BUNT & 25685
TR, HA3.17%4] . 3.62%2H F14.07%2H
ZH LR EEES, HYEEMKT1.82%4 .
2.27%ZH F12.72%2H (P < 0.05)., TAAD & 25T
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JE Y, HA3. 17%4 . 3.62%4L I
4.07%HZzH LR EEER, BHRERT
1.82%4H . 2.27%4H F2.72%4 (P < 0.05), TP &
BoeEFE GG, Hh2.72%4 . 3.17%
4. 3.62%41 F4.07%4 Z B o i F 2= 5, 2
BEET1.82%4 (P <0.05), GLBE#E%TIE
JE s, HA227%4 . 2.72%41 . 3.17%
. 3.62%4LF4.07%4 2z 8] G e 2 5
1.82%H 52.27%2H . 2.72%4H F13.62%2H 2 [A) i TG
WEWHES, M3.17%HM4.07%4H 8 F 5T
1.82%41(P < 0.05), ALB &8 5 56T & J5 KRR iy
B, HAP317%H 53.62% A LR FEE S, H
TR T 1.82%4] . 2.27%24 . 2.72%2H Fi14.07%41
(P <0.05), ALTHIASTIH 14 bifi # Tk v i 22 2 7K
T Y R IR R T e, Hd3.17%
2 ALTIG P & 35K A 45 41(P < 0.05); 1M
3.17%H Y ASTIE P W K T 1.82%4H . 2.27%4
H14.07%Z4 (P < 0.05), 52.72% F13.62%4 G i\
FE 2 (3RS).

2.3 AR E K E GBS B 3 K
B 8 BT fg B A0 I 55 P LKRFIAASSSE 14 B0 520

By DCOHE 2 0 ) et v A ) ot 2 182 7K1 %o TR
IR A0 1ML 35 TP LKR FTAAS ST M3 47 B & 5 . 76
JHFRR I H 4% 20 531 2 [] 19 KR 4 il 2 1 22 R 7K
S T i s TR (P < 0.05); T AASSTE B
AR A& R m e FEaSE, K
H12.72%4H . 3.17%2H . 3.62%4H F14.07%2H 2 [A] TG
WEEZER, HIHEEE T 1.82%4HM2.27%4
(P<0.05), TEIMLTET, LKRIEVEREH R K5
FHE BT E RIS, Hdh2.72%4H B 3%
5 F1.82%4 . 2.27%ZH F14.07%4H (P < 0.05), i

53.17%4 F13.62%2H Te i 3 1 25 5 5 AASSTE 1
B EaE, HAf1.82%H M2.27%4H 2 6 .
2. 2% FN3.17% 2 18] . 3.62%2H F14.07%4H 2 [H]
TR EMNES, HE272%HM31T%H B E ST
1.82%4 F12.27%4 (P < 0.05), &K T3.62%24
F14.07%2H (P < 0.05)(#6).

2.4 AR A EK F B R ER X 2h KT
SaFBEIETRAASSTI CATIEFARIEENZY

A 2 o )k v AN [ 2 R K o J I 21
ZUP AASSHICATISE I R K &34 B F .
AASS mRNAZR ik it bifi 75 61 2 W2 /K 1 7 i 22 5
FEmEREEH, Hf2.72%H . 3.17%4H .
3.62%L M4.07%H Z A o i k25 5, (A i 3%
BT 1.82%2H (P < 0.05), CAT1 mRNAZF ik i &
R KT TS 2T R e TR, Hop
31T%AMB.2% AT FH 2 S, A¥REST
HAA A (P <0.05), HA4.07%24H %5 T 1.82%4
(P <0.05) (7).

3 iR

3.1 ARFRMARKFEHBRE TR
F &5 KAMERF R

A TR T e 5 LR, IF HAE AR
— BRIV IR, *mEARK . RE AU
SRR EER E AR A R = A
P ) 2 3 SR B AR T, B R R A - A,
IRE BRI A, ik A K8, ol
BUALT R . BT RE L GREHR T R E R
B AR FEAR AR AR ARSI AT, 1.82%
L COR B I R 4 27 01 1 BB B0 AR K

6 TARBEEL KT X M D & BT R BE A0 ML B LKRFI AASSIE 14 By 520
Tab. 6 Effect of dietary lysine level on LKR and AASS activity in hepatopancreas and serum of L.brandti

T H WEIRIK /% lysine level

items 1.82 227 272

3.17 3.62 4.07

JFIRAE  hepatopancreas

LKR/(U/L) 1.5620.2° 2.59+0.12" 3.39£0.29° 5.59+0.43 6.37+0.1° 7.56£0.31"
AASS/(U/L) 6.14+1.31° 16.57+1.87° 25.46+1.98° 26.88+1.87° 27.92+1.81° 26.25+1.81°
& serum

LKR/(U/L) 4.1£1.55° 6.75+0.68" 8.64+0.89° 8.24+0.63" 7.28+0.44" 4.73+1.03°
AASS/(U/L) 7.44+0.92" 8.38+0.64" 34.3242.05° 38.0242.11° 75.64+3.58° 72.19+2.84°

http://www.scxuebao.cn
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®7 AR TS &R T AASSFI CATIE E 3R 285200
Tab.7 Effect of dietary lysine level on gene expression of AASS and CATI in hepatopancreas of L.brandti

HHER K /%  lysine level

iH

items 1.82 227 2.72 3.17 3.62 4.07
AASS 0.89+0.18° 0.96+0.08" 1.15£0.11% 1.16+0.12% 1.24+0.11° 1.2740.08°
CATI 1.39+£0.13° 1.57+0.23" 1.75+0.28" 2.43£0.14° 2.64+0.1° 2+0.32°
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Effects of dietary lysine level on growth, feed utilization, serum biochemical
indexes, lysine metabolizing enzyme activity and
related gene expression of Leuciscus brandti

NIU Xiaotian ', ZUO Yanan', ZHANG Jiasong’, CHEN Xiumei', LIMuyang', TIAN Jiaxin',
KONGYidi', WANG Guiqin ”
(1. College of Animal Science and Technology, Jilin Agricultural University, Changchun 130118, China,
2. Jilin Academy of Fishery Sciences, Changchun 130033, China)

Abstract: This experiment was aimed to investigate the effects of lysine on growth, feed utilization, serum
biochemical indexes, lysine metabolism enzyme activity and its related gene expression of Leuciscus brandti. Six
isoenergetic (17 MJ/kg) and isonitrogenous (37% CP) experimental diets were formulated with different levels of
lysine (1.82%., 2.27%, 2.72%, 3.17%, 3.62% and 4.07%). Total 900 L.brandti with initial weight (13.44 +
1.10) g were randomly divided into 6 groups (3 replicates per group and 50 L.brandti per replicate) and were
reared with 6 experimental diets for 8 weeks. The results indicated that when the dietary lysine level reached
3.17%, the weight gain (WG) and specific growth rate (SGR) of L.brandti in this group not significantly different
from that in the 3.62% group, but significantly higher than that other groups (P < 0.05). The feed efficiency (FE)
and protein efficiency (PER) of the 2.27%, 2.72%, 3.17%, 3.62% and 4.07% groups were significantly higher than
that of the 1.82% group (P < 0.05). When the lysine level is 3.17%, the content of insulin-like growth factors-1
(IGF-1), total cholesterol (TC), total amino acid (TAA), total protein (TP), globulin (GLB) and albumin (ALB)
were significantly higher than those of the 1.82% group in the serum (P < 0.05); at the same time, the content of
blood urea nitrogen (BUN), the alanine aminotransferase (ALT) and aspartate aminotransferase (AST) were
significantly lower than those of the 1.82% group (P < 0.05). In the hepatopancreas, the lysine-ketoglutarate
reductase (LKR) activity among all groups had significant differences (P < 0.05), and it increased significantly
with the increase of lysine level; the aminoadipate-semialdehyde synthase (AASS) activity among the 2.72%
group, 3.17% group, 3.62% group and 4.07% group had no significant difference, but they were significantly
higher than those of the 1.82% group and 2.27% group (P < 0.05). In the serum, the LKR activity among the
2.72% group, 3.17% group and 3.62% group had no significant difference, but they were significantly higher than
the 1.82% group and 4.07% group (P < 0.05); the AASS activity of the 2.72% and 3.17% groups was significantly
higher than that in 1.82% and 2.27% groups, and significantly lower than that in 3.62% and 4.07% groups (P <
0.05). In the hepatopancreas, the 44SS gene expression among the 2.72% group, 3.17% group, 3.62% group and
4.07% group was no significant difference, but they were significantly higher than the 1.82% group (P < 0.05); the
cationic amino acid transporter-1(CAT1) gene among the 3.17% group and 3.62% group was no significant
difference, but they were significantly higher than those of the 1.82% group, 2.27% group, 2.72% group and 4.07%
group (P < 0.05). In conclusion, when the lysine level was 3.17% of the diets or the lysine level was 8.5% of the
protein, it could promote the growth, feed utilization, protein metabolism, lysine metabolism and transport ability
of L.brandti.
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