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R -2 T RMEHaMaEK. H
{LEGSEME . Ipl FN tor B EFRIARIFA

EARY, & &2, Rag”, =42, & X', THhH
LT HRERNVA SR, T RERWEZG KRG, TRE
BEEMEERMAESELIE, JRTI 5106405 2. ) RIGEHERFEKT 4B,
TR T 524088

FHE

[ EH ] o tas b A y-8 2 T 8 (GABA) 3T % & & 4 K M 4.
miE A, AR, BB EE. BEARNSE () REHEZFRE
B (tor) 3£ B & 3k 9 %7 o

[ 7555 ] £ AR E N (1.2650.01) g iy H A 2 4y &8 A SR R X &,
FHIA0R, MM N 44, BHAINER, S HREMO (X
FE4) « 50, 100, 200 mg/kg y-Z T BR oy 4 & A RiAR, £
JE 3 4 56 d.

[Z55R ] @ 100mgkg HAKRKE. HEE, FrAskEEEETHHE
41 %1 200 mg/kg 4. 100 mg/kgl ¥y & IR E . JB UL E . 45 IR
R, BAREEEFTAEA, ARZEEZERTHEA. @50
mg/kg 4171 100 mg/kg 41 fF (AL B 2 5 T xf B 4. 200 mg/kg 4 &k 2
FETHEA. QAR LFELEE. Hw=8. HEEHE. HH%E.
RE. AEREASR., ARHABLLE £ 7. @100 mgke 4§ + 5 iy
BREmTHMA. 100mgkg AR T REEBE ET TXEL.
100 mg/kg 41 fi 38 o fig i B % % & T BR 41 F0 50 mg/kg 41 . (B 100
mg/kg 4T JEIRF tor L E kA BB FH TH M4 . 200 mgkg 41 738
Hror AE XA ELEH T HEMA. 100 mgkg 4 f7iE & Ipl £ H & %
EREHTHMA,

[Z598 ] FA % A im 50~100 mg/kg y-RE TR L FRE T HHM a4
K. EHRIAAR, Hin 100 mgke T F4R 5 T H LBEMK. pl M
tor XEKE AT, ShEK. KAR. HAMBEEE. pl Frotor L FH %
E A AN, EH A GABA #yE B K fn & & 100 mg/kg.
PR, ARAINGABAK T EH AL KM, HUBEEE. &
YR FEFRRE, tEFEAE KL BMEA.

KU mHA, y-AATR;, EKkMHE; HA, ERAARAEE

y-2 3 T IR (y-aminobutyric acid, GABA) tLFRN 3 BRIEHNIE . 4-F
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Z \EE N AIREDY, GABA M4 & MR it 47
FR MR B Yk R B DL SRR P 204 M il
Tt R A5 B, R B X e 28 2R G P G
HlPER 22 oy, EfR IRt AR | S SN
TR TT R AR, GABA EAFEHN
— R AL RS MR, BTz
BT KR & A

T i (Pelteobagrus fulvidraco) 53 15 T
FE AT . WA . SRR K, 2 —Fh A
AR LGN EFAL R A BT oK al, B
KT FRFE MR R, R =R IR )
SERVERE . A A A AR UG R, S ECE
P ARPE T TR . AR MEREREAR, HAZFOIR AL
i PR ZEE G R AN TR E, F5EaRET,
T Bk o R AN ] K S (0%~1.0%) y-28 3L T iR fig
W/ A2 B In$i 8% (Cirrhinus mrigala) #5355
() 2% [ B R B Y, ® A (Ctenopharyngodon
idella) ) fa fa) B IR I 50~100 mg/kg Y y-24 5
TR R KR U AR, Fe A ES
KA 87.5 mg/kg™. B BL#N FE 0~100 mg/kg
GABA ¥ 5 | % [K IR BF (Macrobrachium resen-
bergii) HEF A PERE . IR G BE S . PR
fRRlE G, I 8 GABA X% IR IR A= K
RE LR R, ZEIREFR S N 68 mg/kg GABA
AR R BRBEE B 3 A KU, GABA X A 4 2 i
(Eriocheir sinensis)™* ', L 44 i€ X ¥R (Litopen-
aeus vannamei)® . JEBE LW (Sepia pharaonis)"
LIRS A PERE L TH AR PR E TR AR
e 2 o 28 BEArIA, fRDREHRb 5E 50~100
mg/kg GABA 7] DL 41 155 7K 7= 3h 49 1) A K PERE
THAL DI RE BT A AL BE o AT, H Ay iR W
GABA 7E B S A Gl . R, A
S 3 3ok 7R AR R P S A [ 5] & (0~200 mg/kg)
) GABA, WG HXE it K R H
TCRE I PE . Ipl F tor FE A RGE WY SE W, T A
GABA TE Ml B} th 0y i& B K-, BERH
GABA Tt B0 31 1 1) e & fr) kv i T4 ik e 4K
PEREA S

O VRS RS WIRE

1.1 SEIit

JE Bl D RE R 43 0 R T 3 A OAS [R5 B (50,
100, 200 mg/kg) Y y-Z & T R AR EE B 1A,

A3 5138 4 50, 100 1 200 mg/kg 24H ; A& FE y-
AT MRy SERRARDR X B2, 12l 0 mg/kg
41, B 4 PR (42%) 250G (9%) Tk, y-
R T (GABA, 4liE>98%, HUH T M &
e R A BR A Fl) o EREGRDRL R NS
FRAILF 1o TR AE S TR 2 BEOA S 00 %5 i
B

*1 IWANESREFEAR RTE)

Tab.1 Formulation and nutrient composition of

experimental diets (air-dried matter) %
ingredients content
fa¥;  fish meal 25.00
M1 soybean meal 30.00
S%H rapeseed meal 9.00
FKREEHR  corn gluten meal 6.00
M4 wheat flour 22.30
fayl  fish oil 2.50
il soybean oil 2.50
A4 R FRARLY  vitamin premix 0.10
W PR TR R mineral premix 0.50
W2 &4 Ca(H,PO,), 1.50
VCEE  vitamin C ester 0.10
SALAEAK  choline chloride 0.30
WA 4EZE  microcrystalline cellulose 0.20
#it total 100.00
EFKFY  nutrient levels
HIZEH  crude protein 42.60
MM crude lipid 9.00
HLIH S crude ash 8.30
7K4)  moisture 7.80

W DET w44 RTURRS A VA 3200000 1U, VB 4g, VB,8g,
VB 4.8 g, VB, 16 mg, VD;16000001U, VE16g, VK4g, iz
FRE516 g, MAR1.28 g, MAMR28 g, WLEF40 g, HWFK64 mg; 2)&T
TR TR RS A MgS0,-H,0 12 g, Ca(103), 9 g, KC136 g,
Met-Cu 1.5 g, ZnSO4-H,0 10 g, FeSO4H,O 1 g, Met-Co 250 mg,
NaSe0; 0.003 6 g5 3)E 7K AL A

Notes: 1) one kilogram of vitamin premix contained VA 3 200 000 IU,
VB, 4 g, VB, 8 g, VB4 4.8 g, VB, 16 mg, VD3 1 600 000 IU, VE 16 g,
VK 4 g, calcium pantothenate 16 g, folic acid 1.28 g, nicotinic acid 28 g,
inositol 40 g, biotin 64 mg; 2) one kilogram of mineral premix contained
MgSO,-H,0 12 g, Ca(103), 9 g, KC1 36 g, Met-Cu 1.5 g, ZnSO,4-H,0 10
g, FeSO,4-H,0 1 g, Met-Co 250 mg, NaSeO; 0.003 6 g; 3) nutrient levels

were measured values.

1.2 FEEIE

JIT A SE s 4R IR AR A AR e s =
A8 B £ 2 B 2 i E 1) S5 56 Sl Ay R A PR
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WA T IR0 4 B R S g A B p I A
M= # IR ABRAF, s R E A
AR T 2 JA, B SR A R f
LR 2 R SEIS T AR B PR AR . RLAS —
F[(1.26+0.01) g] B Fifaslith 480 BiTT5r4,
B 40 B, A 12 4B 55 25 4 [3] A T OK Al
(350 L, F & /KA 300 L) H ¥ J 5 5l S
TR BEDL T RO R 4 IR, BAI A NER,
SCERHENEA KR RS, R HZE S
R SLEHIE, AR50 T 8:30 Fil 16:30
PEATIREEME, FREHOK 5K, Rk E N
SRR 12, FRFESEN 56 d, BERMEEIL R
SRt PR E O SET I Ol o 758 01 H) K i 4%
. KR 26~33 °C, pHIH 7.7 &4, WA
>6.0 mg/L, WASEREE 7 #<0.01 mg/L, AAH
#<0.20 mg/L, HIREHE,

1.3 REHFm

FEH LI ARG, B8 24 h, RN &5
B A 1 F IR AT T BOR R B . BORE T SE FH MS-
222 W (120 mg/L) BRI AL 28 . B 46 HL 6 2 JRR
Pt FEFIKOR M, 76 4°C F#EE 3h, L3500
r/min B0 15 min, B L35 5 28 W EE IR E T
—80 °C vKHfi . HEAHRENLEL 6 FEfa, & HAKE |
K FBEEMNIEE ., ML E 6 Bfa, fi#
FIESE . B AMAIE, BRI A R
I RS RIS BR B e, SR80 °C 117

1.4 SERRIARLFISCON & 5 57 A T E

K AOAC (1984) T3k 5 1l ek Al 4 411 ()
Koy MEE . KA . MKy AR,
SR I FC e U e HL A 7 i HLIR I & &=
KR AR LI E 5 Ko & e S 3k p
600 °C KJBEM5E 5 105 °C T OKFkE T4 28 6 5
e Ko s 85 R & WU 21 — 4

RETEEIE ; B BRI LEEIE
1.5 MFELIERNE

M SE A (TP). HI = (TG). fH [
(CHO). Hi#ihk (GLU). JRE A (BUN), A Hf;
M (AST), BN R (ALT) &R H 2 A
A (H ST 7600-110, HZ) 5E .

1.6 HALESE MM E

KRR & (R AR Y TR ST
) I E R A PREARE . IR JE R
T
1.7 AHEFREERNE

fii ] Trizol MMz i& FIFIFE AR HH R HUS RNA,
¥ &L RNA 5C RNA /) DNA i — &2 H, £
BRi5 YL FE 41 DNA . SR 5 43 500 FH BB i o5
JE (1.2%) HL UK R 43 566 BE 5 (260 © 280 nm [
18) sk B Ao . SRS 8T PrimeScript
RT 2077 &6 RNA J2 [7] % 5% h ¢DNA (TaKaRa,
HA), 32 Wi E S I e e 5 | )
K4, ScitsE i PCR (RT-qPCR) 7E ABI 7500
S PEOGE 7 PCR HLAF CEEIN Y RGN
A AT o MR A A AR e S S DR AR o
LR H B p-actin (I IERCR, RES]
Y R EGE 100% J5, AR4E Livak & Schmit-
tgen, SRFH27AACHETTA A ZEF A mRNA /K-,
1.8 IHEAR

14 # % (weight gain rate, WGR, %)= [ &K
R E WA R /WG R < 100%

FEEHE R (specific growth rate, SGR, %/d)=
[In Gy—In Gol/SZ 8 KK <100%

B R (feeding rate, FR, %)=1r] B} #% M 5/
[(Got Go)* S 5m KA/2] x100%

TR B (food coefficient, FO)=1alFHE A =

T2 WHEEPCR3H)

Tab.2 Primers used in real-time quantitative PCR

Hiz IR P G L5 4(5- 3') SIBIH(5-3")

target GenBank ID forward primer (5'- 3') reverse primer (5'- 3')
tor KY 072931 GTGAAGGACCTGACTCAAGCC TGATAGACTGGATGCGTATGATTGG
Ipl 1X992743 GACCAGAGAGATGATGCCGT TAGCTTAGCTGGCTCTTGCTG
[-actin XM027148463 TTCGCTGGAGATGATGCT CGTGCTCAATGGGGTACT

E: tor NEWMERILES, pOVIREE R,

Notes: for is target of rapamycin; Ip/ is lipoprotein lipase.
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/(Gy~Gy)

HFIK L (hepatosomatic index, HSI, %)=HF /Il
/AR A M H x100%

A Y (viscerosomatic index, VSI, %)=/ i
/R A H x100%

A% R (survival rate, SR, %)=2% K 1 FE 51/
WA 8 R A< 100%

5 1 BT UL AL (protein retention value, PRV,
Yoy= [G & AR A0 55 1 51 & T —Gox W) i #1125 11 o
o )/ AR A SRR S 1$100%

g 5 T AR R (lipid retention value, LRV, %)=
[G AR AR T & -G ik R & it 1/[ 1)
B A S < ADELIR 7 5 1 1x100%

EGUTUER (calcium retention value, CaRV, %)=
[Gx AR AT 5 ik~ G ) iy F0 8% 5 5t /[ B4
A SRRV B 13 100%

EUTRLR (phosphorus retention value, PhRV,
Yo)=[ G xR ML % 1 — G W) i F Wl 75 1 /[ 1]
B A S DB 1 1<100%

i, Gy FraWihfidHE (g), G RRER
AR (2).

1.9 BUESHh

K SPSS 25.0 B4 AT BE O BT 43 AT,
K H B & 5 2 0 1 (One-Way ANOVA) Fll
Duncan [k HEAT4 0] 2 & HLAR . SEB0 B il

P<0.05 FnEREBE,
2 #EH
2.1 EKiEE

100 mg/kg HA R fifhkdE . WGR. SGR i
F T4 B A 200 mg/kg 4H (P<0.05) (£ 3).
100 mg/kg 41 B PRV, LRV, CaRV. PhRV i
T R4 (P<0.05), FC & & % T X R4l

(P<0.05). #%#H[E] % SR. FR. HSI Al VSI G &
EXE R (P>0.05),

22 KRS

50 1 100 mg/kg 414 Lt k25 55 F X iR 41
(P<0.05). 200 mg/kg 2 HH K 43 i 3 55 F X IR 4
(P<0.05). UMMM . T, MHEA.
AW . 45, #EICRE 25 (P>0.05) (G 4).

2.3 MF%kigtr

4B ) TP, TG, CHO. GLU. BUN,
AST. ALT L ¥ 25 (P>0.05) (3% 5).
2.4 GHILEEEM

100 mg/kg 41 8 g 5 B i 1 2 = T
B 2H (P<0.05), 45 2H 8] 25 1 il A0 o A Bl 3% 4
i %5 (P>0.05) (£ 6). 100 mg/kg ZH T B iR

H S £ 8 +hp 7 12 (meantSE, »n=3) & 7~ o AR BTG 1 R TN IR (P<0.05), 4%

®3 AR y-EETERINETSEE KRNI

Tab.3 Effects of dietary y-aminobutyric acid supplementations on growth performance of P. fulvidraco

i H Tlkly-Z i TERA N dietary GABA supplementation
item 0 mg/kg 50 mg/kg 100 mg/kg 200 mg/kg
YidhafkdE/g 1IBW 1.26+0.01 1.26+0.00 1.25+0.01 1.26+0.00
AR ffkHE/g FBW 12.87+0.33" 13.51+0.58™ 15.35+0.38° 13.09+0.85"
WHEFE/% WGR 925.504+27.22° 975.43+45.12 1123.05+31.52° 942.92+67.19"
K E K /(%)  SGR 4.16+0.05 4.24+0.07" 4.47+0.05° 4.18+0.12°
BER/% FR 3.59+0.21 3.530.15 3.37+0.16 3.77+0.62
AR &% FCR 1.16£0.03" 1.09£0.03" 0.99+0.02° 1.13£0.07"
JFfActb/%  HSI 1.76+0.03° 1.90+0.04° 1.92+0.05° 1.89:0.06"
WA EL/% VST 9.05+0.24 9.03+0.32 8.84+0.18 8.79+0.22
RIEH/% SR 92.50+2.50 91.67+4.17 93.33+3.63 94.17+5.83
HERITIR#E/% PRV 25.49+1.01° 27.99+1.17% 31.44£2.16° 27.97+1.30™
fEWTDIRI/% LRV 56.44+2.19" 64.57+4.59™ 73.05+1.58° 65.59+3.61™
YT Z/% CaRV 47.71£3.18° 54.14+3.89% 61.51+5.72° 52.81+1.35%
BETFA3/% PhRV 52.12+1.31° 60.59+3.38™ 67.26+4.49° 59.43+6.42"

W A AT AR AR R 2 7 W35 (P<0.05), T IA.

Notes: Different letters in the same column indicate significant differences(P<0.05), the same below.
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F4 AR y-RETEBRYEREERTBIFM

Tab. 4 Effects of dietary y-aminobutyric acid on body parameters and body composition of P. fulvidraco %

HiH TAEly-2EE TRRININE  dietary GABA supplementation

item 0 mg/kg 50 mg/kg 100 mg/kg 200 mg/kg
T dry matter 25.22+0.28 25.15+0.64 2523 £0.15 25.05+0.20
HMEH  crude protein 14.17+0.15 14.16 £ 0.52 14.00 + 0.06 14.29 +£0.27
R crude lipid 6.29+0.11 6.71+0.32 6.39 £0.24 6.16+0.35
K4 crude ash 2.81+£0.12° 2.98 +0.06™ 2.89 +0.05" 3.13£0.04°
5 calcium 0.79 £0.26 0.81 +£0.25 0.78 £0.02 0.84 £0.01
fi%8  phosphorus 0.53 £0.01 0.55+0.05 0.53+£0.02 0.57+£0.01

x5 AR y-RET R ERS NEE LIEROEm

Tab.5 Effects of dietary y-aminobutyric acid on blood biochemical indices of P. fulvidraco

T H TAkly-2 B TR INE  dietary GABA supplementation

item 0 mg/kg 50 mg/kg 100 mg/kg 200 mg/kg
MEHA/(gL) TP 32.40£0.72 33.07+1.42 33.47+0.79 33.57+0.75
H il =E8/(mmol/L) TG 5.40+0.49 6.09+0.54 5.84+0.69 5.71+1.03
fiH [ F#/(mmol/L) CHO 4.82+0.08 4.71£0.25 4.65+0.13 4.54%0.17
1% %/(mmol/L) GLU 6.08+0.76 5.95+0.40 5.63+0.64 5.12+0.31
JRZ%/(mmol/L) BUN 0.67+0.07 0.70+0.05 0.70£0.01 0.63+0.09
BRI EM/(UL)  AST 560.04+22.72 498.43+1.53 492.98+39.05 554.11£14.42
BHFEM/(UL) ALT 13.50+1.50 14.67+0.67 11.67+1.33 15.00£2.08

Fo6 AN y-EETENENSHEUEEMENTN
Tab. 6 Effects of dietary y-aminobutyric acid on digestive enzyme activities of P. fulvidraco U/mg protein

T H TAkly-2 B TN INE  dietary GABA supplementation

item 0 mg/kg 50 mg/kg 100 mg/kg 200 mg/kg
B stomach
EAR protease 15.51 +1.19 17.92+3.76 13.59 +2.33 14.81+1.25
HelilE  lipase 33.91 +£2.73° 37.16 £2.12° 45.64+0.97° 36.33 +2.83°
VERIEE  amylase 0.64 +0.07 0.54 +0.01 0.61+0.14 0.70 + 0.06
FFEERR  hepatopancreas
JREE RS trypsin 171.61 = 8.26" 199.45 + 12.83* 235.01 £28.37° 188.40 + 5.69™
fEWi®E  lipase 8.19+0.18 9.87£2.02 8.99 +0.49 7.98 +0.88
VERIEE  amylase 0.64 +0.06 0.66 + 0.05 0.68 +0.02 0.69 + 0.05
W&  intestine
JEE AR  trypsin 389.90 +12.15 409.32 +31.53 411.6+28.17 395.54 +28.13
JEilE  lipase 17.85 + 1.67° 18.54 + 1.22® 27.14 + 3.80° 26.55 +£2.58™
JERIE  amylase 1.62 £ 0.04 1.40 £0.12 1.47+0.11 1.52+0.12

21170 i 7 it R o il 0% 1 G . 3 22 5% (P>0.05),
100 mg/kg 41 i3 A i 5 it 1 W 2 s T 5 HR 4
Al 50 mg/kg 4 (P<0.05), 4% 2H [ 26 (1 il A GE A
il % 1T 0 22 5% (P>0.05),

2.5 Ipl F tor EEFRIA

H I 1 RT AT, 100 mg/kg 4B iR b tor 3
IR Tk i 2w T HA 4 (P<0.05), £54H1A] Ipl
FKiRR T EF2E R (P>0.05), 100 mg/kg Fl 200
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g 20
§7 [ tor
[}
mmals-mlpl
05 b
® e
=B
Wz b
= B
= 2
\:n:m()_s.
=5 L] P :
<
g ol [ o
0 50 100 200

y-2 T RN N2 (mg/kg)

y-aminobutyric acid supplemental level

(@

[ tor
1 ipl b

Jo i FE R S ik

intestinal gene expression

O-ﬁ ﬁ il ﬂﬂ

0 100
wa%T&mm%@@@)

y-aminobutyric acid supplemental level

(b)

1 AR - SR TR EFE Ipl A tor B ERAENF

AN [E 7 RER R A 2 57 2 3 (P<0.05).

Fig. 1 Effects of dietary y-aminobutyric acid on the expression of key genes of nutrient metabolism in P. fulvidraco

Different letters in the same column indicate significant differences (P<0.05).

mg/kg LA IE T tor LK FR 1A 5 W 2 5 T X R4
(P<0.05), 100 mg/kg 7B Ipl B335 5
i T HA 4 (P<0.05).

3 wtie

31 y-RRETERMEREEE KRN

GABA 1EN—Fp e ph i i, vl 3%
A Sh i B R 1 3840, 3 3k 45 1l sh i) i) o 2 2%
s HOR R AR, AT v s e A K
REUTS PR R R I GABA AT i 35 M hnK P 5
YIRREE . FEACIRRE R L 5 A KRR Y
Fik, F£IH GABA 1l LAMCE K = shi iy A4 K
RE™AO RS, AR 100 mg/kg 4 WGR |
FBW. SGR. PRV. LRV. CaRV. PhRV I 3
%?Xﬂ!ﬁéﬂ, FC g F KT X IR, 4l
PRI, RS . HUIRRG . 45, BRI
#,ﬁ@lTﬁ%%%%E%T@%ME%
o, HEESRATURR ARSI IE R, R A
A MU RS M AR IKREEME, MY
TYTCE, BT AL % FBW (3
Tk AE . Bae 25 % B AE FLAA 1 X I 4]
NI 100 mg/kg GABA W] I 25 #2155 JL4N 12 X JF
W HAERKE . FRRECIEARSCR, BF
PEE T FLAEXT IR AR K RE . TP ARl 1)
B AR I GABA 1Y 5 {F 7K F-2h 84~89 mg/kg,
TZIK AT DL R g AF rh A R B R I PR DR | 4R
i AR, R T A KRR,
B (Cyprinus carpio var. jian) 15 ¥} ¥ 7% 0

GABA, X1 & & GABARY B fin v 44 i,
GABA AJ 3 i 5200 B i £ 50 56 R F 1) £ 3k
(PR K Y . MHAE e 25 AR K R B OIR S5 ) M
TR R AR B ORI AR KT, AR DA
TG RIAR SR ARAT B S5 5, HEWT GABA 1l 36
KFESY R R PERE, 1 GABA RO N X A= K
PE BB 1Y 52 i 2] g e MEAE R . Wu BB R B
GABA TR HN4E 4 50~150 me/kg, FifidE 78N+ i)
s, nlg e g KR AL
W 6 Ak RN R BT A L B S R, TR Bk 200
mg/kg B} RS EIE T TR, AU ERN,
TR s 100 mg/kg GABA 1] 4 35 4% 25 i 5
fo A KMERE, K= IRE R S I GABA A7 78 <5
e S ITA A AR

3.2 y-EETERXNEHE MEE WA

MG A=A A8 AR R TR S A= 2 Q5
BN G RIS E R AR EE SRR, Hd,
BEA. IRE., Hih=f. HEEFE. OHEES
HEGERAWMEATT . B0 BT R
EEFEAR NeMiBR T M 2SI Re R IR,
AT LASE AT g 105 B FE b ml s e 4 A R
HARP ) JREREARERZL ™Y, Hi5ts
WS FNWLARZE A CIEERE 550 55 1) S SR b o
JUEL ] P 200 B S T B A R A, R AR N AR
iR LA R ER . 4k R D AR A TR
Wi, EaREREFSBED RIS EEME
P, R R RN, K49 TP, TG,
CHO. GLU, BUNGF ® Lt &2 5%, £H
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GABA TEVR g BT . & (1 00 AOBE A Ry
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KF, (BN GABA W] i 2534 i 3 45
R AR KT, RS ERIN GABA I figs
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& (Paralichthys olivaceus) 17 #t "1 3 il GABA,
AR T R T g 1 TR R T A TS
s TR AN, Zhang A8 R IR AR 4
EIENN GABA Wikt SRS T o-TEME .
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BAREEE N, SEmasie OB Z [RIAR B3
Be, FEAE A g S s T R i 412
TR0, GABA X 11 28 8 SR A0 2k X 1 52
Wi e A 4l , ARWFIEEE AR, Rb S IAS
[A] 7] 2 #) GABA X} % 81 £ JF i i v [pl mRNA
FRIFE I FEZ W, M 100 mg/kg 41718
Ipl mRNA £ ik i 525, KW GABA 7] £
B E T pl mRNA 5k, (27 g
K-S, EAE R fBFSE & L, GABA
FIHTARY) A ERFEAK T Ipl mRNA ZEfaiRALA
Y ERIAEY, H5AMIR AR AN, 7 HE GABA
HHEAT R A AR ERILRFEAEZES . A
J5 L K HA A HE 3h B B AL 2L A L2 tor 1R
ST, AR ERRE S or (5%
2 [E) 5 YA S0 ARG e 5 4 i
BER PRI 100 mg/kg GABA Tt tor mRNA
FAE D ERS, SXIAML, % 100 f
200 mg/kg ZH i T tor mRNA Fik i B i85,
R GABA T fig il i W tor (5 ZiE %, ME
M E A AR, na AR tor mRNA
T R 38 F0HF R R 1) 26 38 Bt R HH ] . Zhao 260
FERR SR S A 2R o R = T LA tor
mRNA ik, (NI h 7 2SR T,
BEILPI B 0 . ARSI R, kL
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— W5

Zi b, WPRHR I GABA B3t T s #ifa A K
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Effects of dietary y-aminobutyric acid on growth,
digestive enzyme activities, Ipl and tor gene expressions of
juvenile yellow catfish (Pelteobagrus fulvidraco)

HOU Donggiang ?, LIMin "%, ZHAO Hongxia'", LIPeijia'’, HUANG Wen', CAO Junming '
1. Guangdong Key Laboratory of Animal Breeding and Nutrition, Collaborative Innovation Center of Aquatic Sciences,

Institute of Animal Science, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China;
2. College of Fisheries, Guangdong Ocean University, Zhanjiang 524088, China

Abstract: This experiment was conducted to investigate the effects of dietary y-aminobutyric acid (GABA) on growth perform-
ance, serum biochemistry, body composition, digestive enzyme activity, Ip/ and for gene expression of yellow catfish (Pelteo-
bagrus fulvidraco). Four isonitrogenous and isolipidic diets were formulated to contain graded levels of GABA (0, 50, 100 and
200 mg/kg of diet) by adding GABA. A total of 480 fish with an initial average body weight of (1.26+0.01) g were randomly
divided into four groups with three replicates of 40 fish each, and each group was fed with one of the diets for 56 d. The results
showed that: (1) The final body weight, weight gain rate and specific growth rate of the 100 mg/kg group were significantly
higher than those of the control group and 200 mg/kg group. The protein deposition rate, fat deposition rate, calcium deposition
rate, and phosphorus deposition rate of the 100 mg/kg group were significantly higher than those of the control group, and the
feed ratio was significantly lower than that of the control group. (2) The liver-body ratio of the 50 mg/kg group and 100 mg/kg
group was significantly higher than that of the control group. Ash in the 200 mg/kg group was significantly higher than in the
control group. (3) There were no significant differences in total protein, triglyceride, cholesterol, glucan, urea, aspartate amino-
transferase and alanine aminotransferase among the three groups. (4) The gastric lipase in the 100 mg/kg group was signific-
antly higher than in other groups. Trypsin in the hepatopancreas of the 100 mg/kg group was significantly higher than that of
the control group. The 100 mg/kg group had a significantly higher level of intestinal lipase than the control and 50 mg/kg
groups (P<0.05). (5) The tor gene expression in the hepatopancreas of the 100 mg/kg group was significantly higher than that
of other groups. The tor gene expression in the intestine was significantly higher in the 200 mg/kg group than in the other
groups. The intestinal /p/ gene expression was significantly higher in the 100 mg/kg group than in the other groups. The study
showed that the dietary addition of 50-100 mg/kg y-aminobutyric acid significantly improved the growth performance and body
composition of P. fulvidraco , and the dietary addition of 100 mg/kg significantly increased the digestive enzyme activity, /p/
and for gene expression levels. Combined with the comprehensive evaluation of growth, body composition, digestive enzyme
activity, Ip/ and tor gene expression levels, the dietary addition of 50-100 mg/kg y-aminobutyric acid significantly increased the
digestive enzyme activity of P. fulvidraco. The optimal amount of GABA added to the diet of yellow catfish was 100 mg/kg. In
summary, adding GABA to feed improved the growth performance, digestive enzyme activity, body composition and nutrient

retention of P. fulvidraco, and played a positive role in the growth of P. fulvidraco.
Key words: Pelteobagrus fulvidraco; y-aminobutyric acid; growth performance; digestion; nutrient metabolism gene
Corresponding author: ZHAO Hongxia. E-mail: zhaohongxia8866@163.com
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