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TOR (55BN R AETHEXERRIEZRF N

e, FAxRE, #lbb, R=R, LEE, KIH#H,
g, x| #, REL, TEW

CHIMIRTE 2B, WL K E AR IR IR 5T K AR E S ie =,
REDKERFET A BOK A EE 58 R E AL E, WL WM 313000)

WE: YRS ENEEXEARBITEK. A AR AL, TOR F5@E KA AT
MAEERAW D H, STREH T IAFAFREAR, 2 VEand FM). BREENE
B4 (EH, ¥#, EXZam) (PPB) fRAMME A F &AL 4 (PPB/Aa), #8175
HABI 8, 5% 43, PPBFfuPPB/Aa Al AEIFHERFBFEARLEEMRT FM 4,
MANEFHREZERT MY, BHUZREEFNMALFEXLBRLEARLEEEZR; FM 4
R — B (MDA) 4 & . # A 4 B B (SOD) Fu & it ik 3t & L 4 88 (GSH-Px) & &
T FCT PPB 4 PPB/Aa 41, & 44 ¥4 @M (AST) AW a8 ALT) TR F £ 57,
PPB &5 PPB/Aa 41 fn 7% % 1= # B B (AKP). M #k B B8 (ACP) fn ALT Wy W H B £ 5 T
FM 41; 5 FM 4 4ft, PPB 5 PPB/Aa 41 B F K KT E i E £ & A (TOR). BMiEAKE
B S6 W Hg (S6K) K4 £ ik (NPY) 2L [F #y k3£, {E4 49 & (leptin) HXE KA TR E £ 7.
WREY, ERNSRAMNEONOABENAFELRAKRLL Z YN, ERAGEMNE
EIRREKT A £ K fndn ALk 7 & TOR {5 5@ B 5 NPY 2 &k, HA AT
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AR MERES, K, K E A KRR R
R AR T a0, i AR SRR AR
THHE 0GR R Ml 22 ) P AT e S AR
RS R, B R (target of rapamy-
cin, TOR) {5 53 #% 757K 7 h 4 1 & A Lt v
EHESCHAERY, e AR 1 S6 W
(ribosomal proteins 6 kinase, S6K) Fll EL 2% & 13 i R
AT 1 (eukaryotic initiafion factor 4E binding pro-
tein, 4E-BP) JA#HE H BTG5 L. DHC R, Bl
YR 23 5520 TOR 553 A DG R 1) K58
M AL F A R, BRI 5
T EE 123 %5 TOR {5 538 7 A= A 52 i AN [] 102

BRK sy iy A K 2 % ¢ Ak
M, BESHEEEMC, BaEEhng
W ARG A AR Z 1) (Lo i s B B 1%
GRS A IS S, HET, RESH B
MR MM g LB, fEakd, 2
LRI T B E ALK Y (neuropeptide Y, NPY)
FE Z (leptin) 52 SRR, NPY 714
HE T mEEEEEHY, AHREY, KOk
A5 AT IS NPY BE PR 2k /K1 1 ey fROR I 42 7L
K ¥ 8t (Pelteobagrus vachelli) B9 % & ", 1M
leptin # # 1 h — B ] 0 2855 £ A IR B FE A 1,
TEAE RS (Lateolabrax japonicus) 3% & V¥ W 5% h &
B, leptin BA MG MENY, RN, 7EK7
VR (Sparus aurata) FIWFFE TP & PR, leptin J&H £
TRIKOV 5 8 SR AR G0 RN} 5 B A A DGR,
SR, &4 M1k, leptin il NPY 767K F=sh ¥ L i)
WhoE FEE D T, ERFH s B
% IR UF (Macrobrachium rosenbergii)™ 5 i 4E 45,
FME (Eriocheir sinensis)™

H AR (Macrobrachium nipponense) 1 ¥
LN N = 7 & 8 Y VA A 2/ N o 1 AN 20 o
H SRR, TR EEZEIRK SR Z —.
HASVE IRy 2 2 0w O B 1, ZEmeHE 77 v,
HXHR T KRB E, I 2 R G T
AR R AV EEh L (B B S i e R e U |
BB EE, HRETIR A 8 A5 iz i A
KRSE LS . A S8 DL H AR IR AT 4,
PRUHb SIR G MY E IR (2R, SO ERE
FUB) X H AR A . B b . TOR 5 i i
SR CE N FRIEM W, A HATEERX
k7R AR I DRE RS E =TI = (S W 7 A ok 7o
2%,
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1 MESTHE

1.1 GEARAECH

DL by s P R O B R, Al S
RRIDTIR, Wil T 3 FAERAERER IR R 1), Hirp,
DIKL R [ & RN 37.78% 1 1ok A 1 Sk v B 2H
(fr %48 FM), MIRAGHEPIEA (G, FREA
W FSERPRT) 58 B iR (A 4% 4 PPB), 7E
RAMYEAPRNBEAR . HEARMEZR,
MR & R 5 FM 4 AHIE (/4% 4 PPB/Aa),
e Aok S e i 7 e UL 2,
1.2 LRWNRRFEEE

H 7S V7 MR 40 R I T3 7T 52 e b e 3 A BR 2%
Ao FEFEFLILHG Z T, N FE AR A BT A e Hat
TR VERH RE AL B, FEBA/KIRF th s — & &
) 5 20 7K A R IR A A MR ) B e, DA ik /0 R
SC I 8 ) Y R 5 R R AR AL T . SRR
TR T TR T LA R R SR — A, HGE R
M. BHEEERRMERRE . RS WIRIR RN
(0.123+0.03) g i H ASVRURLIUF, BEMLICA 18 47K
BHE (300 L) 1, A4 6 AT, HEAH 70 BIF,
B H PR (08:00 Al 17:00) & B (B $ e, 7 %0
1 h RS E, [RIBHFERE H 15:00 WLEIRIRZS I
GEitACERECH o AR, WEMDK RS, KIRTE
FEITE 25~28 °C, %> 6.5 mg/L, R AIHRE: &
H<0.1 mg/Lo MEALRAT, REASKFH H AR T
30% 7K, gk 8 Jl.

1.3 HEXE&E

FRIHLE R, HARBEIMUK 24 h )5, FRE. &
TH45 AU ) BRI 6 o FH TG TR 351 25 B A 1) JH Ji
BRAVILIA,  [RIEE FH G TR i A B i, &0 )5
BB . H&Ja, B . WU S v 47 T
—-80°C & H.

1.4 1E5HRNE

AR geagmE 5t A

G (survival rate, SR, %) = 100 x Ny/N,;

i FE R (weight gain, WG, %) = 100 x (W,~W,)/
Wos

5 52 HE K K (specific growth rate, SGR, %) =
100 x (In W~In W)/t

TAkL 224X (feed conversion ratio, FCR, %) = 100 x
FIW=Wy);
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x1 ARESREFER (FHR%)
Tab.1 Ingredient and proximate composition of

experimental diets (dry matter,%)

2 AREEIRAR (TR, %)
Tab.2 Amino acid content of experimental diets

(dry matter, %)

J&¥}  ingredients FM PPB PPB/Aa
¥} fish meal 58.00
¥ soybean meal 45.80 44.50
FAKEAM  comn gluten meal 23.00 21.00
M rapeseed meal 9.00 8.00
WAL lysine 1.400
&2 threonine 0.388
B methionine 0.399
T iER  pregelatinized 26.00 9.00 9.00
starch
LEERT IR ) 4.00 470 5.00
fish oil : soybean oil (2 : 1)
KEHIBEAE  soybean lecithin 0.50 0.50 0.50
JHE®E  cholesterol 0.50 0.50 0.50
FULHEER  choline chloride 0.50 0.50 0.50
i ZTRY"  vitamin premix” 2.00 2.00 2.00
4R TR mineral premix” 3.00 3.00 3.00
Y% cellulose 3.50 1.81
PR P IELT YL AN 2.00 2.00 2.00
carboxymethylcellulase sodium
&t total 100.00 100.00 100.00.
ERB(THH) proximate composition (dry matter)
A crude protein 37.78 31.73 37.73
FERG  crude lipid 8.22 8.23 8.33
MK crude ash 6.63 3.38 3.20
THEBZ B  nitrogen-free 37.30 41.32 39.78
extract”
féi”  gross energy? 16.68 17.29 17.09

W LT RTURR S VA129g, VC57.5g, VE20g,
VD;0.63g, VK;1.8¢g, VB;75g, VB,2.63g, VBs1g, VB},0.15
g, MR 5g, MR 0.19g, WIEE 60 g, WK 0.75 g, A 5 g,
WEIEEFE 5 g, o-LFEE 831.56 g 2. BT S0l R FR RS £
KC128 g, MgS0O,4-7H,0 100 g, NaH,PO,215¢g, KH,PO,100g, Ca
( H,POy4), H,0 265 g, CaCO; 105 g, C¢H,(CaOq4 -5H,0 165 g,
FeC¢HsO; -5H,0 12 g, ZnSO,4-7H,0 4.76 g, MnSO,-H,0 1.07 g,
AICl;-6H,0 0.15 g, CuCl,-2H,02.4 g, CoCl,'6H,0 1.4¢g, KI10.23 g,
a-2F4EZ 0.043 g. 3. ERBRMWI=TYR % —CHEH %R %+
ML %K %). 4. REE=CHLE Ax16.7 kJ/g+HHLENT<37.6
kl/g+ BRI M= 16.7 KI/g)/ TR %

Notes: 1. Contained the following per kg of vitamin premix: VA 1.29 g,
VC57.5g, VE20g, VD;0.63 g, VK3 1.8 g, VB; 7.5 g, VB, 2.63 g, VB¢
1 g, VB, 0.15 g, nicotinic acid 5 g, folic acid 0.19 g, inositol 60 g, biotin
0.75 g, calcium pantothenate 5 g, aminobenzoic acid 5 g, a-cellulose
831.56 g. 2. Contained the following per kg of mineral premix; KCI 28 g,
MgS0O,-7H,0 100 g, NaH,PO, 215 g, KH,PO, 100 g, Ca (H,PO,4),-H,O
265 g, CaCO; 105 g, C¢H;(CaO4-5H,0 165 g, FeC¢Hs0,-5H,0 12 g,
ZnS04-7H,0 4.76 g, MnSO4-H,0 1.07 g, AIC1;-6H,0 0.15 g,
CuCl,-2H,0 2.4 g, CoCl,-6H,0 1.4 g, K1 0.23 g, a-cellulose 0.043 g. 3.
Nitrogen-free extract = dry matter % — (crude protein % + crude lipid % +
crude fiber % + crude ash %). 4. gross energy = (crude protein % x 16.7
kJ/g + crude lipid % % 37.6 kJ/g + nitrogen-free extract % x 16.7 kJ/g)/
dry matter %
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amino acids FM PPB PPB/Aa
BREER EAA
HEE  Thr 2.13£0.04° 1.93+0.04° 2.22+0.04°
EER Met 1.25+0.08° 0.64+0.05" 0.89+0.03"
W Lys 3.34+0.06 2.00+0.03° 3.2740.11°
MR Val 2.26+0.07 2.18+0.03° 1.93+0.06°
RITER e 1.81£0.01° 1.93+0.02° 1.7340.05
AR Leu 3.2340.05° 5.34+0.03° 4.76£0.13°
HEM His 1.31+0.02° 1.04+0.01° 0.93+0.03"
RER  Arg 2.52+0.03° 2.54+0.03 2.28+0.06"
RINAMR Phe 1.81£0.02° 2.58+0.02° 2.3240.06
EMNFBEER NEAA
REHAR Asp 9.70+0.21° 9.85:+0.23° 9.02+0.18°
HZAMK Gly 2.81+0.03° 1.87+0.02° 1.68+0.04°
HHR  Ser 1.67£0.03" 2.33+0.03¢ 2.11£0.04°
HER Ala 2.94+0.02° 3.03+0.03" 2.71+0.08"
R Tyr 1.26£0.02° 1.87+0.01° 1.70£0.04°
HHA®  Glu 3.40+0.92 3.90+2.09 2.63+1.38
FREIR  Cys 0.42+0.05 0.63+0.05° 0.58+0.05"
&R Pro 6.03+0.07° 8.52+0.13° 7.8240.12°

e L FATEE AR R R R 22 B 25 (P<0.05), AR [l REEL
TF BN 2 R AR E (P>0.05), TRl 2. (0 a B AE R /K AR AR v 4%
WA, AR

Notes: 1. in the same row, values with different superscripts mean
significant differences (P<0.05) same letter superscript or no letter
superscript mean no significant differences (P>0.05). The same below. 2.
Tryptophan was destroyed during hydrolyzation by the hydrochloric
acid. EAA. essential amino acids, NEAA. non-essential amino acids.

BB R (feeding rate, FR, %) = 100 x F/[t x (W+
W,)2]o
K, Wy FWIRIRTCE (2); W, WARIEIE (2);
FREATEL (g); ¢ HREL (d); Ny IWIE REL
Ny NEKEE .

BFE HLE T o BILR BB A4

K H AL 5 1 A 7 LR % i (FOSS,
Kjeltec 2200, F}22); R HZR [CHiHE L0 % #H AR i
& & (FOSS, Soxtec™2043, FF#); R 105 °C
TEL i AL 26 T E 7K 435 SR S IR g 550 °C 4y
R A ALK 43 5 R SBCERDARR A i L PR RE &
6 mol/L (I ER MR & T 110 °C Al B X1 48 b 1H IR
24 h, FEM AL BR)S I H 37 L-8900 & 3R H 3h
A3 BTSN 2 TR B LA v S R i

FRARAFAILEAE AL M T
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KAV HEW AR EUIF BEAR 29 0.5 g, #% = KB
12 9 JIMATIA 0.86% 1A FRER K il K 10% 215,
3500 r/min Z5.0> 15 min, &% SR 2280 -
TR R VR B, ) AR 0 5 o g A 1% 00 e
KK I TN ISR RN IR B2 o I3 Hh R e
PR (acid phosphatase, ACP) ., BHMERERZ M (alkaline
phosphatase, AKP), & WN#%% i} (alanine aminotrans-
ferase, ALT). 4% %% % i (aspartate aminotransfe-
rase, AST) {4, DISJHFEEARH ALT. AST. N
% (malondialdehyde, MDA) & &t . # A L4 ik
li (superoxide dismutase, SOD) 7% 4 UL M 4% Bt H K
i EH ALY B (glutathione peroxidase, GSH-Px) Jif 1
(R0 S A0 TR 2 B Rt e AR ) AR 5 i &
VLA T .

A B & ik 49 % k% 2 PCR(QRT-PCR) o1

fifi LB RNA 2 BG0R & GOz, dbat) $2HK
JHFIBEMR A RNA, B o A4 5n] E il W 45 2k
17, Kl RNA (95838 S HVR B . FH UG Sl )
% (TaKaRa, HZA) ¥ RNA %55 cDNA, ¢DNA
PRFF#E-20 °C 1T TOR, S6K. NPY Fil leptin A
qRT-PCR 731, RFIAELL Primer 5 31514, qRT-
PCR ISR . TOR(CE %5 . ON693258) |
514 5'-TCTTCCAGAAACTGCCACC-3', Fiif
514 5'-CATGCTCTTTGCCTGATTG-3"; S6K(&
S5 ON693253) L5149 5'-GGTCTTTGAGGG
CTTTACG-3', Fii5|% 5'-GTCCAGCAGAGTTT
GGTGTAT-3"; NPY(E x5 : ON693257) L5l
¥ 5'-CTTCACCCGCCAGACAGT-3", TFiF31¥
5-AGCACCATAAGCGCCATA-3'; leptin (575 :
ON693256) |75 1% 5-GGCACCAATCCCGAGTC
TTAT-3', TiiF514) 5'-CCAAATGCTGACACCAC
CAAC-3', FWARF N 20 L, 3% 10 pL (1) 2x
SYBR Green Premix Ex Taq(TaKaRa, H7A%), [
TS #4402 uL (10 pmol/L), 2 pL #ikz, 7.6 uL
ddH,0, qRT-PCR I 54 : 95 °C T 48 % 30 s;
94°C 155, 58°C20s, 72°C20s; 340 PMEHK;
PCR WG iR JE LA%E 55 ETF 5 °C 3 BE 60 °C
BB 95 °C, hiliEfthd, LAWY 8
BRI, LLHASRER B-NLsh&E A (B-actin, FIF5 1Y)
5'-GTGCCCATCTACGAGGGTTA-3', 514
5'-CGTCAGGGAGCTCGTAAGAC-3") HINZ:, *f
13BN R (C) (T —1bAb B, LI
HEZ] (FM ZH)mRNA Ry 3Edfi, ffi ] 27t C A

https://www.china-fishery.cn

J7P O H B mRNA A 25K AT 400
1.5 HRSH

45 H SPSS 25.0 #4447 5 3 U7 22 43
(One-Way ANOVA), ZAMZER T, FH Tukey
kAT 2 5t A 8 IR T H AR VR SR A KD
A FRFEARAG AN, RN 35 25 57 (LSD) KA
AL B T A br i 22 57 B3, LA P<0.05
25 R, SRR EE R R

2 4R

21 ). EMEBX BABENE KBRS

g BN, FM. PPB. PPB/Aa3 4 [a] H
A VH BF BLTE % (SR) TCf E 2 5 (P>0.05); FM 4
35 B R (WGR), $5 & £ K (SGR) L& %
(FR) ¥ . 2 = F PPB. PPB/Aa 41 (P<0.05), [A]H}
Tk REL (FCR) AR ZER, B FM 4 FCR W #1IK
THARWIL (P<0.05); JiE #5558 E A K #7E PPB
5 PPB/Aa 4L ¥ i %57 (P>0.05)(F 3).

*3 HEMEAXBEARBIEKMEEENEIE

Tab.3 Effects of animal and plant proteins on growth

performance of M. nipponense

WiH items FM PPB PPB/Aa

HEZE/% WGR 324.99+31.05° 201.84+17.99" 200.60+12.52°

FEAEKE/(%/d) SGR  2.62+0.13°  2.01£0.11*  2.01+0.08"
%% /% SR 78.10+5.78  71.43+1.43  75.24+5.02
1AL Z % FCR 1.69£0.35°  1.99+0.23°  2.20+0.21°
WEHE/Y% FR 53240.71°  3.7740.31°  4.41+0.29°

22 ) EYEANHXBINARERER
A

SOEERRE, KL H AT LA SR A
(# 4), Bx FM A H &R & = @ &8 T PPB 44+
(P<0.05), HREHEMR (AR . JF 2K
HIR) fEA A Z R TE 3 25 5% (P>0.05),

23 . EMERAX B ABENEE LR IREY

Al

3 AR R4 X H AR T8 I I 3 A B
(AST) ML B EZ R (P>0.05), {H FM HB N
T (ALT) 15 1 88 T H AW 4 (P<0.05); H
AR TR U A 9 M B R (AKCP) 5 BB M B R
(ACP) [ M 7E 45 41 R B4 47 A 8 35 25 57 (P<0.05),
H FM 4 5 28T HRPIAH (P<0.05)(F 5).

R E K224 F 7/ sponsored by China Society of Fisheries
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SR X AR IR, Hrfb . TOR {55 i K £ BRI 55 RH G HE R 33k 1Y 52

1805

*4 . EPEEX BABEAE
SEBRERBFIE (AR

Tab.4 Effects of animal and plant proteins

on amino acids composition of muscle of

M. nipponense (fresh weight basis)

%

aﬁfgﬁiﬁ s FM PPB PPB/Aa

REEIE  Asp 6.30+0.28  6.44£0.16  6.55+0.38
FER  Thr 0.80+0.03  0.80+0.02  0.82+0.05
LR Ser 1.10£0.05  1.10+0.02  1.11+0.05
B Glu 3.06+0.12  2.97+0.10  2.94+0.17
HZ® Gly 1.57+0.07°  1.75£0.05°  1.67+0.07*
NZER  Ala 1.38+0.11  1.30£0.03  1.30+£0.08
FPEEER  Cys 0.15£0.01  0.14£0.00  0.15+0.01
WA Val 0.99+0.04  0.97+0.02  0.98+0.06
HEMK Met 0.64£0.03  0.64+£0.01  0.65+0.05
AR e 0.99£0.05  0.98+0.02  0.99+0.06
A Leu 1.71£0.09  1.70£0.04  1.7320.11
R Tyr 0.81£0.04  0.83£0.02  0.83+0.05
RNER  Phe 0.92+0.04  0.94+0.03  0.94%0.05
AR Lys 1.98+0.12  1.90+0.05  1.93+0.12
HER His 0.48£0.02  0.49+0.01  0.53+0.05
WER  Arg 2224006  2.06£0.03  2.16+0.20
%R Pro 2.51+0.08  2.51£0.04  2.56+0.15
DHELR EAA 10.72+0.44  10.49+0.23  10.72+0.76
JELTFHEIE NEAA 16.86+0.74  17.03+0.40  17.12+0.86
MEHER  TAA 27.58+1.18  27.5240.63  27.84+1.62

i BEIRTERR KL AR PR, AR ALI

Notes: Tryptophan was destroyed during hydrolyzation by the
hydrochloric acid. EAA. essential amino acids, NEAA. non-essential
amino acids. TAA. total amino acids

24 . EYEBIN BABINTER S E£E8RYE
EAELEE B

-4 H A YR IR B BT TR A B B (AST).
@W%ﬁ@’&mmﬂﬁ@i@%ﬁ%%ﬁ(P>oos)
ASTRVEE 1 IR T A A B G MR A7 A B R

%6

5 ) EYMEAX BRI EE LIEFRRMm
Tab.S Effects of animal and plant proteins on

serum biochemical indices of M. nipponense

WH items FM PPB PBB/Aa
TRIEREREEE/(U/L) AKP  11.29+0.09" 17.88+0.23° 14.53+0.09"
BRI ER/(U/L)  ACP 8.60+0.20° 11.90+0.10° 10.68+0.13"
BHAER/(U/L) ALT  20.66+1.79" 26.71+0.73" 26.11+0.93"
BEFEM/(IUL) AST  20.7242.10  22.6443.07  24.62+2.96

N 8 (MDA) 1Y & it 5 8 E L Y B L B (SOD)
5 PR ¥ B K T PPB Al PPB/Aa 4 (P<0.05), H.
FM 414 e H ikt S b Y0l (GSH-PX) 36 P o 2%
IR FHATML (P<0.05)(55 6).

2.5 ). EYEBN HABE TOR
BREMETHEXERRENZI

TOR 5 S6K 7F FM 4l X ik st f s, H
Y =T PPB 415 PPB/Aa 4 (P<0.05), NPY #f
MERIEEFMARE, DB ES T PPBAYS
PPB/Aa # (P<0.05), Tfi leptin (1) AH X} % ik & 75 %%
HZIAJC 3 25 5 (P>0.05)(#] 1),

gl

3 ¥R
31 31 EYEBNARBIMEK MRS

PRSP Y E AR A R, EH
HIZK =AM T L A9 — AT A . AR T 5 — A
YR AR, 1RAMEY) & AT SGE R — Y & R
AN R, H R TR G A W 8 U5 R A L 4]
o LA T AE — YO N A AN X K sl A K
BEF= AR, XS e P B AEf (Oreo-
chromis mossambicus) TEIR-G MY HE A R4 5 Ak
PR EE R LI, MR FR | RrE A KR
B RECE E TS, AR A KRR B B E Y
Mg PO e FLE 7 XF iR (Litopenaeus vannamei) 1 5%

B, EYEBX EABITFRREERE SR ELENHRE

Tab. 6 Effects of animal and plant proteins on amino acids transport and antioxidant capacity in

hepatopancreas of M. nipponense

WH items FM PPB PPB/Aa
BELER/(U/g prot)  AST 3.91+0.19 4.22+0.19 4.53+0.77
BNEEAM/(U/g prot)y  ALT 5.19+0.69 4.94+1.20 6.35+1.65
4 —®/(nmol/mg prot) MDA 5.76+0.54° 7.47+0.85" 8.11+£0.59°
AN AL E/(U/mg prot)  SOD 23.58+1.27° 30.69+1.81° 32.89+3.65°

A I H o AL YIE/(U/mg prot)  GSH-PX

122.78+1.92°

133.74+1.98"

135.77+6.72°

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

https://www.china-fishery.cn


https://www.china-fishery.cn

1806 Ko

ar
=

46 &

2.0

1.0 +

0.5

TOR HIAHXT A
the relative expression of TOR

FM PPB

24591
groups

PPB/Aa

1.5 ¢

1.0 } T

0.5 r

NPY AN #AA
the relative expression of NPY
E-)

FM PPB

A5
groups

PPB/Aa

1.0

0.5

S6K RS FRIA

the relative expression of SOK
o0

FM PPB
A

groups

PPB/Aa

1.5 ¢

1.0 +

0.5

leptin FRIAHX 1A
the relative expression of leptin

FM PPB
A5

groups

PPB/Aa

E1 3. EYEAXBAEL TOR FSEE R RAETHEXERREHNFIT
BARFETEAREA R /NG 7 BER R 22 5 B3 (P<0.05), A A= BFOE 7 B R OR TE .3 2 7 (P>0.05)
Fig.1 Effects of animal and plant proteins on TOR signaling pathway and genes related to

appetite regulation expression of M. nipponense

Value columns with different small letters mean significant difference (P<0.05), values columns with no letter or the same letter superscripts mean no

significant difference (P>0.05)
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Effects of animal and plant proteins on growth, muscle composition,
antioxidant abilities, mRNA expressions of genes related to TOR signaling
pathway and appetite regulation in Macrobrachium nipponense

ZHENG Jinxian, ZHOU Dongsheng, WEI Shanshan, XIONG Yunfeng, KONG Youqin,
ZHANG Yixiang, ZHAO Jianhua, LIU Yan, QI Changle, DING Zhili"

(Zhejiang Provincial Key Laboratory of Aquatic Resources Conservation and Development, Key Laboratory of Aquatic Animal Genetic
Breeding and Nutrition, College of Life Science, Huzhou University, Huzhou 313000, China)

Abstract: This study aimed to evaluate the effects of animal and plant proteins on growth, muscle composition,
antioxidant abilities, and mRNA expressions of genes related to TOR signaling pathway and appetite regulation in
juvenile oriental river prawn Macrobrachium nipponense. Three isonitrogenous and isoenergetic diets were formu-
lated in this experiment. A basal diet containing 58 % fishmeal was used as the control (named as FM), whereas
100 % of fishmeal was replaced with a plant protein blend (soyabean meal, corn gluten meal and rapeseed meal,
named as PPB) as the second diet, and lysine, threonine and methionine were added to the PPB diet to balance the
amino acid content (named as PPB/Aa) as the third diet. Juvenile oriental river prawn M. nipponense with an aver-
age weight of 0.123+0.03 g was randomly divided into three groups, and each diet was fed to prawns twice daily to
apparent satiation in six replicates. The experiment lasted for 8 weeks. The growth, muscle composition, antioxid-
ant abilities, mRNA expressions related to TOR signaling pathway and appetite regulation were evaluated. The res-
ults showed that no significant difference in survival rate (SR) among three groups. The specific growth rate
(SGR), weight gain (WG) and feeding rate (FR) in prawns fed PPB and PPB/Aa were significantly lower than
those fed FM (P<0.05), and the feed conversion ratio (FCR) in PPB and PPB/Aa groups was significantly higher
than FM group (P<0.05). The glycine content in the muscle of prawns fed FM was significantly lower than that of
prawns fed PPB (P<0.05), but there were no significant differences of the other amino acids content (including lys-
ine, threonine and methionine) among the three groups (P>0.05). The hepatopancreas content of malondialdehyde
(MDA) and activities of superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px) in FM were signific-
antly lower than those in PPB and PPB/Aa (P<0.05), while there were no significant differences of activities of
aspartate aminotransferase (AST) and alanine aminotransferase (ALT) among the three groups (P>0.05). The
serum activities of alkaline phosphatase (AKP), acid phosphatase (ACP) and ALT in PPB and PPB/Aa group were
significantly higher than those of FM group (P<0.05), however, no significant difference of activities of AST was
observed among the three groups (P>0.05). The mRNA levels of target of rapamycin (TOR), ribosomal proteins
6kinase (S6K) and neuropeptide Y (NPY) were significantly down-regulated in PPB and PPB/Aa groups com-
pared with that in FM group (P<0.05), while no significant difference was observed about mRNA expression of
leptin among all groups (P>0.05). Taken together, muscle amino acids composition, except for glycine, was not
affected by dietary fishmeal and plant protein blend in M. nipponense, but the antioxidant capacity of prawns was
significantly decreased by plant protein blend, and the addition of amino acids could not alleviate the growth inhib-
ition and oxidative stress caused by plant protein blend, and the reduced mRNA levels of genes related to TOR sig-
naling pathway and appetite regulation caused by plant protein blend. This study could provide a theoretical basis
and technical support for improving the utilization rate of plant protein and optimizing the nutritional formula of
M. nipponense.

Key words: Macrobrachium nipponense; fish meal; plant protein blend; muscle amino acids composition; TOR
signaling pathway; appetite
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