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EWA KRR EEMLLDI 45 % FH. D3NN TERR. +EREBR -+ —%B4E
L EIE, D24 D3 A A W E R (ARA). =+ B I )& B (EPA) 1 = + Z 8 S R
MDHA) W2 ER FfE. AR EKW, BREAHN TR o-LA, BT FEFIEHRE E9 6
RRHBREE BT BANFRT SR, BROFRRE, (R FERE, HhA
ARA. DHA # EPA éﬁ]ﬁﬁ,\o
KRB KU BH; o FR; HREAR; BRARHE; KR
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(diacylglycerol acyltransferase, DGAT) fFERFIE,
REAH I = RR A& i, A ERG BT AR R,

2020 AFIROK 1 A FREH A I 62 U7 1,
FE N KO &S (Micropterus salmoides), X
fift 1983 AF IR S| ) AR, IRZIH R H 5%,
FRHH PP RAAEEETE, SR, RHBGTH THRE
N TR ) S SO0 07 e e S5 I e i R R TR, i
RHVARRCIZEAL, #m L FRa &, Bk, &
WFFEPEAL K AR SR AN a-LA 195 I kS H
ARMERE . B SRR A AR L, S fES)
ORI 2R B e B S L B2 (A SR

1 MRS TTE

1.1 SEIRAR
e 3 4S5 R L AR CHLEE &l 54%),
A3 50 R KRG B 14% 4 FE Rl A kL2 (D), #LAS 5
14% N a-LA 21 (D2), HLIEWE 16% #sh a-LA 41
(D3) (F 1), WRER 2GRS 60 Hif, 455
£1 ERERARREFRKE

Tab.1 Composition and nutrient levels of

the basal diet %
ingf(iints D1 D2 D3

ZLf1 %y brown fish meal 56.00 56.00 56.00
S PIKY  chicken meal 10.00  10.00  10.00
KEEGH  fermented soybean meal 400 400 4.00
/NEREK  wheat gluten flour 3.00  3.00 3.00
A wheat flour 7.70  7.70  7.70
AKZER  tapioca starch 400 4.00  4.00
M3EEEF¥  plasma protein powder 2,00 2.00 2.00
I  lysophospholipids 0.10  0.10 0.10
i fish oil 7.14 714 9.14
a-fiE#  o-lipoic acid' 0.06  0.06
YRR Rl vitamin premix® 100 1.00 100
TR HUEE  mineral premix® 3.00  3.00 3.00
TERE4EZE  microcrystalline cellulose 206  2.00

Bt total 100.00 100.00 100.00
BB (TE) proximate composition

7K4>  moisture 9.17  9.14  9.20
FAEAM  crude protein 5420 53779  54.29
FIRIDT  crude lipid 13.99 14.17 16.27
FZK 45> crude ash 745 797 731

e Loo-BiERR, A TAEYTRE LEROARAF: 2. 44 RKTR
BHRIA ) R TR KL, WL S e A ]

Notes:1. a-LA, Sangong Biological Engineering Co., Ltd., (Shanghai);
2. vitamin premix and mineral premix, Yuehai Feed Group (Zhanjiang).

https://www.china-fishery.cn

RHEE TR R, BYORAIEEALHIRL (3.0 mm),
5T J5 T—20 °C vk H g4 H

1.2 A& 5EFER

Fr 58 2 55 7E = WG A K 5558 R 48 h itk AT (]
BRARDEHG BR |, #ET), SRS FH A A 1 v M g
FRAURE S, P AR LR 11>48%, HLIR
5>7%) Y55 2 J& o PRk et . B —m K
H R4y fo [ IR AR E (5.01+0.02) g] 270 &, Fifl
Mlorh 3 4, WA 3 ANERE, B0 EK 30 B, &
KA1 AT 8:00 Fl 16:00 ML SLEGAR L, 7 UH % I
ORE Y 3%, JFARIERR A ALIE I, o5
MERRAEE R, SR IRIKIE 23.5~26.1 °C,
IR =5 mg/L, JHHFEE 8 JAH.

13 HFARERAE

FREH LI AT, FEPLR 3 B, HT4f
WRE SR 0T, R TIES A, UK 24 h )5
BRE . dsRAEI AR, R, MRS g E
R EEARRMERRCRE, MR 3 B, K
WAt EE, HTHEREATIBE, LI 3
R, FIBHFAERNLA , T B8 I 5 HT
BEMLEL 3 R fa, FIEIFNE, [EE T 4% H RS I
d, T RIEFIEY Ao BEALER 3 B fa, R#kk
K, A 1.5 mL E.LEH, 4°CHE 12 h,
4 000xg, 4°C B> 10 min, J3rE I, —80°C ¥
HAAAE, T g eebnile . FEPLE 3 B,
PSRN, Rl PR AR, ZJ5E T80 °C
RURURAE, F A DU AT A IR A A P o o) g
A 6 AL, HE TRADRE, & T-80°C
WORIRAE, TR L 2= 0 B . SEged F
PR G ENT SE 50 S P AE AR S

JHMEIMEL O Fl HLEE Gt 1) i Ze sl FE 4R /R
YR RS wIHIE, FIEAC S 2H 2 2248
S B AE AR A B FIAG I v AR Ak e AR
=W (TG). & IH [ B (T-CHO) . 4 B 5 & [ify
(AST) FIA NG5 2 (ALT) SR AR &I (Fg 5t
SRR TR ), I (R B0 R Ik 7% 1l
(CPT 1), REMiH W =Es A5 Wi B (ATGL). Jg iR
A (FAS) Fl . WES T A FR AL (ACC) TG PER
FH ELISA 3R G (LB A= PR He A TR A ) o

MR FFREAL A B LR O S E, OK
W 5E R A 105 °C L E 1 (GB/T 6435—2006),
FHEE BTN R FHELIGE A% (GB/T 6432—2018),
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FELIR 17 0 22 >R FH & =Cah 32 7% (GB/T 6433-—2006),
FHLK 43I0 58 2R 550 °C KBela F ik (GB/T 6438—
2007).

JUL PR R P TR 5 Z T T VA ity 1 A 2 AR
BN 152 (GB 5009.168—2016 i),
1.4 #EFRNE

A5 2R (survival rate, SR, %)=N,/Nyx100%

34 T R (weight gain rate, WGR, %)=(W~W,)/
Wyx100%

HF 2 B2 K 3R (special growth rate, SGR, %/d)=
(In WIn Wy)/ $100%

HH H BCR (protein efficiency ratio, PER, %)=
(W, xN=WoxNo) [(Wy %p)>*100%

A R ULALR (protein production value, PPV,
%)= (Wxp~Wo>xpo) (Wexp)*100%

TABLZAL (feed coefficientrate, FCR)=W /(W ~W,)

FEE & (feed intake, F1, %) = Wy / [(WAWy)/2)x
A%100%
X, N WEREE, Ny MoItRREL, W, 4R
R (g), Wy NHITRIRTE (2), Wy N RERET
H (), t AFRFAREL(d), p AIRHEE H o i
(%), po AWIAIRE S (%), p NEKRMIKE
H& i (%)
1.5 BIFESH

K H] SPSS 26.0 Gt 1844 %F Bl i A7 B &R
752431 (One-Way ANOVA), WA BEER (P<
0.05), W4T Duncan [C £ & LA 5 o %8 H
SEREEPRER” (meantSE) £/~ o

2GR

21 KROEBSE KRR AR FIH

AL B R R TR R B 2
(P>0.05) (% 2), D3 4K BEZRIRE , WEE
A EA KRR ERT D24 (P<0.05), 5 D14
2 ZE SRR E (P>0.05), D3 HEARSCR R
T D1 Al D2 41 (P<0.05), H. D1 #1 D2 &A%
F25R (P>0.05), D3 M ARIIAEEE ST D1
1 D2 41 (P<0.05). D1 4% D3 4175 11.8%,
W25 (P>0.05), HJERE & T D24l (P<
0.05), D3 2 1Al B} & £ W 3 {IKF D1 A1 D2 41 (P<
0.05), D1 il D2 41 8] 2= 548 . 2 (P>0.05), {H DI
MRk R B D2 401K 6.41%.
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®2 o-LAMBERSEFAMHAOEL
AT RE LUK TR F B B2
Tab.2 Effect of a-LA on the growth performance and
feed utilization of M. salmoides fed diets with high lipid levels

izl

index D1 D2 D3
W¥IthikH/g 1BW 4.99+0.02 5.0120.00 5.01+0.01
LAk FE/g FBW 46.27+0.06° 39.93+0.31°  46.86+0.14°

WAEK/% WGR 826.50+1.21° 697.07+6.21" 826.86+1.98"

FrEAKR%  SGR 3.98£0.01°  3.714£0.01°  3.98+0.01°
BEAME/% PER 2.78+0.03°  2.67+0.09°  3.14+0.10°
FHRPAE/% PPV 46.01£0.50° 40.32+1.16° 51.37+1.91°
T2/ % FI 0.93£0.01°  0.68+0.01°  0.82+0.03"
AR &% FCR 0.73£0.01°  0.78+0.03°  0.65+0.02°

JRIEH/% SR 100.00+0.00  100.00+£0.00  100.00:£0.00

AT BRI RN 2 5 W35 (P<0.05), T,
Notes: IBW. initial body weight, FBW. final body weight; values with
different letter superscripts are significantly different (P<0.05), the same below.

22 KOE&MBEE LB

D2 1 D3 21 Hih =8 2T D1 4 (P<0.05),
{2 D2 Ml D3 41 22 5 A .3 (P>0.05) (% 3), 44
PRZ IR [ P 2 (8] G 2 3 22 5% (P>0.05), {H D2 41
i D1 ABUE T 4.41%, D1 4] AST Fll ALT 2 3%
& T D2 Fil D3 41 (P<0.05), H D24 W3 T D3
4 (P<0.05).

#3 o-LAMBESKEARMEKOERL
I 3E & L HE AR RS2

Tab.3 Effect of a-LA on the serum biochemical indicators of

M. salmoides fed diets with high lipid levels

£zt
index

Hi =f8/(mmol/L) TG

D1 D2 D3

12.40£1.95*  2.70£0.40° 5.53+0.64°
SJHEEE/ (mmol/L) T-CHO  51.66£1.62 49.38+1.19 52.25£1.74
BHELEF/(U/L) AST
BWHAM/(U/L) ALT

25.26+1.02° 16.65+1.21° 11.75+0.43¢
72.26+0.48" 61.00+0.13° 58.54+0.14°

23 KOZEESRTBEREATRR

e O Yo (B 1-a~c, &l 2-b) [ %1, DI
I ZT O Yo o h AU 35 55 T D2 F D3 4 (P<
0.05), D215 D3 4125 %A BE (P>0.05). AFHEY]
A H.E YL 1 0on, DI 4 AFIESH AR XA,
Y M AR D, AR RRLIE) TS M N R 2 s i,
A% 1 A 2 # h (I8] 1-d). D2 il D3 ZH I
YN FEM, HEFIEE ST, iiEfER L, ik
Wb D3 4zs ki (8 2-a) ELT D1 41 (P<
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DU pum (a) ..
30 pm o]!||||||||\[]!|||||||||\

E 1 R e-LA SRR E K AR A OB E5RT AT E LA F RS0
(a)~(c) HIZL O Yt (d)~(f) H.E 4ett; (a) (d) FERHIARIZE D1, (b) (e) MLIENT 14% + a-LA 240 D2, (c) (f) HLAENT 16% + a-LA #H D3.
Fig. 1 Effect of a-LA on the histology of the liver of M. salmoides fed diets with high lipid levels
(a)-(c) oil red O staining; (d)-(f) H.E staining; (a) (d) basic doet group D1, (b) (e) 14% crude lipid+ a-LA group D2, (c) (f) 16% crude lipid+a-LA group D3.

0.05), {H D2 415 D3 412 74 .3 (P>0.05), DI
21 JHF R KEL B Js 7 it 3555 T D2 i D3 41 (1] 2-
¢) (P<0.05), D2 fll D3 4[] 2% 5% A 3 (P>0.05),

2.4 KOEEARTBEAS A 51 B IE 14

D2 4 FAS {ftE i #KT D1 41, B3 mT D3
21 (P<0.05) (¥ 4). D1 A1 D3 41 ACC itk R &= T
D2 4 (P<0.05), D3 41A%{H L D1 415 10.36%,
A 22 AR B3 (P>0.05), 45 4034 K 1 28 & fiT
CPT I i M A o 3 22 5% (P>0.05), {H D2 f1 D3
5 DILAMLIL, 750 EF T 10.91% 1 27.27%.
ATGL 7€ D2 #1 D3 41 . 3% = F D1 41 (P<0.05), H
D2 41 # # T D3 41 (P<0.05).

2.5 KOREATBEASEF

Rz s —F ik H) 5] (PLS-DA) 47 R
PLS-DA %4 43 #7125 43 B WA Ak P G 11 S o 1
FEARKEIE . 8 FRCF 22 SR (K 3),
D1 41 (A) Fi1 D3 41 (F) (IFE S S0 R — 7%, 4
A E AR B AR, ;eﬂfﬂ#&éﬂlﬁmﬁm
R, RWR OB XWAmEE, EF
e A S B L AAE R

EFRitisik D15 D3 iR 1358
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MR, E B R R 861 MR,
B TR T R 497 4, F 5 SR
W) H progenesis QI 1 1545 4 Ak PR A A4 14 47 45 44 Fn
LR HIA, 45 R EoR, 54 2SN A
2R (VIP>1, P<0.05), FHREZESHI class
4325 KO [R5 B0 8 H 23 FlIg o Al 6 Fp 3k
22 AR (1K 4), FEEPIERIR M IATA
Yy [N6,N6,N6-— HI J:-L-#i 2 e . WL . 7022 .
L-H &R . MR RRAESEHER . D-()-A WSS 1.
B F [N-AERTII R . o kemeie . il g
PRI . N-TE IR BE4R B8R . MAG (18:3). - DUFR
CWE. B AR . Eﬁc 10- LM IR . y- W RRAR
QZ@?}& PR R . SR - L oA
Fiz | ~+Ji;“z3iﬁ%% gﬂﬁﬂﬁ%ﬂa\ A6 DU A
FR AT HBEFR S 1. HIMBEARZS [ I s Ik 2
e . VI BERSEEILGE 16:1. 7 MBS mwEAH AL 18:1.
B s i NS Tk JIEL R (16:0/22:6) . V%5 1L Wi G ok 22
R 22:6. ¥ 1L W% B It T vh 20:0 F i 1 w5 A 12
(18:1) %% 1.
ZARAHERK S K DI DI ER
YT A KEGG Ei 225471 15 B% & 4 b,
I L3 56 A hE R . R P/ NYTT 20
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Fig. 2 Quantitative analysis of the effect of a-LA on
liver tissue sections and crude lipid of
M. salmoides fed diets with different high lipid levels

(a) percentage of vacuolation; (b) area of oil red O staining; (c) liver
crude fat content), different letters indicate significant differences (P<0.05).
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®4 oLAMBRAESEERHAOERE
P A B A (X 5 Blg VB 1 RO 20
Tab. 4 Effect of a-LA on the fat metabolizing enzymes of
M. salmoides fed diets with high lipid levels

BEBi AR lipogenesis

NE IR & /(U ug) 2.69£0.11" 2.23+0.01°  1.79+0.17
FAS

[fgﬁﬁ@@A%ﬁ%@@/(U/pg) 44.14+2.08* 39.12+1.64°  49.24+2.96°

BRHi43fiB  steatolysis

PR R4 1 /(U/mg)  0.55£0.00  0.61£0.04  0.70+0.07
CPT |

Jig 105 1 i = WG A 0T B5/(U/mg) 305.24+7.69°441.55+10.86"352.80+5.02"
ATGL

AN AR IR, 4T KEGG i % & %04, it
KO WKL E R, At AR 7 B2 0 A= 90 6 ik
S HS i AR i (8] 5), AMEFARITRR 1Y
G, AEAEER . Pk TOER .
TRRNIRTR AV L ARR W LR (P<0.05), y-E K
R —. C BERE .25 T I (P<0.05),

2.6 ALAEERSE

D3 5 D1 AL, £ 6 MR & & kA48
fb (3% 5). tHHL D1 4L, KO REeFER M D3 4147
BE, ILA P+ kiR C15:0. +-EEERR (C17:0)
A=A Bk R (C21:0) & & B & T+ (P<0.05), H
Mo FIRE IR (SFA) & it 22 5% A 3 (P>0.05), 15
R G R B o-LAJS , WL ARA. EPA FiI
DHA & 1t i 2 755 (P<0.05),

3 Wi

REW, DNEBEESA o-LA 195 IR 1R R
J LRI S PR A R RS L o-LA AT
T AR BE R BRULIA ) AMPK, D/ LR H o H i =
FEAR R, SEREI S PR, B Epe
o-LA 23 38/ B Fi i IR 48 2= M2 Ik YY
mRNA KIRTPHIEEEY, ALt D2 HigE R
B D1 WERRAL, K UILERFE A R EHHLIE 7 7K
FF, BN o-LA A] REE S M R B AMPK /Y
mRNA £k, SEREWADM, 54, EX%IL
5 8% (Trachinotus marginatus) WS & B, TE1H
RORLRE D5 & AR AR OO, Whn—E #= 1Y o-LA
X HE [ BUBCR S AN i 352 AR SES D2 A
BUskR 5 DI AR 5 AR, R0 D3 Y H
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scores (PLS—-DA) scores (PLS—DA)

F F
2e+05 % A
100 000 . >
1e+05 ( N Al
R 50 000 o
ESE F
0er00 N 0 0 F?
Al A5 A
—1e+05 A3
¢ ~50 000 A2
—2e+05 ~150 000

2 (15%)
2 (18%)

—4e+05 —2e+05 Oe+00 2e+05 4e+05 —3e+05 —1let+05 1e+05 3e+05
tl (35%) t1 (30%)
(a) (b)

E3 KOREH DI (A) A5 D3 (F) tHEF{K 54 PLS-DA 3ftE B E
(a) £ T POS #3(; (b) £ T NEG #.
Fig.3 PLS-DA scores for the differential metabolites of the M. salmoides groups D1 (A) and D3 (F)
(a) based on POS mode; (b) based on NEG mode.

/&R threonine

L-41%8 L-histidine

PR  3-hydroxy-3-methylglutaric acid
d-BE&®E  D-(-)-glutamine

i ML G H 7k 20:0  LPG 20:0

T MLBEIERR 18:1 LPI18:1

MRTFREFEPEHIR  adenylosuccinic acid

B IRBEEGE 16:1  LPC 16:1

T ML AR G 18:1  LPC 18:1

N6, N6, N6- = FIE- L8R N6, N6, N6-trimethyl-L-lysine
TP NRTE LRI 22:6  LPE 22:6

WLEF  creatinine

- 16:0/22:6 GPEEIRBENSHLINGL  PC 16:0/22:6

VB BEIRRE 2 2R 22:6  LPS 22:6

5 LJ#ER  adrenic acid

y-WRRIR . Z.BEN%E  8Z, 11Z, 14Z-eicosatrienoic acid
J2-10-+-LJ&MR  trans-10-heptadecenoic acid
+HkEle  pentadecanoic acid

SB-MEfE —EE- [ 3,17 5 beta-androstane-3,17-dione
AR FHMER  eicosapentaenoic acid

FAEVYMERR  arachidonic acid

MAG (18:3)

a-fifR  alpha-eleostearic acid

FINKEBE%E  hexadecanamide

T RRET%E  stearamide

N-if [ LA fEE  N-stearoyl taurine

T TRILAEER  docosapentaenoic acid
11-Bi4RTHIIRE F1B 11-deoxy prostaglandin F1 beta
TVUER 2.1  ethyl myristate

: RO ) i /| 0 1 2
= | . |
E4 KOBRHAFEEHERMSERLESKRHDHRE

Fig. 4 Heat map of differential metabolites of lipids and amino acids in the liver of M. salmoides

JFOCRE D1 A D2 AL E T o 1R B A ST ZERARML. I o-LA X R DTR R AT = A
OB, BSHN o-LA JEHEIEDEIIR DT & 15, miE E“‘lﬁl 4R SRR T & B2 )5 7T L 2 4 i AR
U7 4 08 2 BT RO BRI D 20 e 2 T, A EEIE?UL PR, B OR O R B E] DUl AL a-LA 2
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ANHFING TR I EH) A B biosynthesis of unsaturated fatty acids
THERARH  linoleic acid metabolism

Fc gamma R /™ FHIEWE/ER  Fc gamma R-mediated phagocytosis
GnRH {5*5i#i#% GnRH signaling pathway

YU REAHMO IR AL 3% oocyte meiosis

M/MREE  platelet activation

WATHER RS 54433 retrograde endocannabinoid signaling
KHAHMHIVEM  long-term depression

et F-AiE  phototransduction - fly

ZHEN S IR 2, progesterone-mediated oocyte maturatio
FIfT =29  leishmaniasis

FiK S amoebiasis

GU HL [ BEf 4L ovarian steroidogenesis

TREE ] ) 14 45 s A -

aldosterone synthesis and secretion

I 5 (0.000 18)
I 2 (0.34)

. | (0.052)
. | (0.052)

RO

- )

- )

1 0.1) P
. 0.0) P value
RO 03
- ) 0.2
- ) 0.1

2 0.1
2 0.1

v
FIET-RNA AW G A aminoacyl-tRNA biosynthesis
A ESE  vascular smooth muscle contraction
Fc epsilon RI {51l Fc epsilon RI signaling pathwag
=215 516 Fi8%E  oxytocin signaling pathway
B A B ATHARIRIL  protein digestion and absorption
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Fig. 5 KEGG functional pathway enrichment bar graph for differential metabolites in the liver of M. salmoides

The numbers outside the brackets denote the number of metabolites involved in significant changes in metabolic pathways, and the values in the brackets

are P values.
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Tab.5 Effect of a-LA on the muscle fatty acids of
M. salmoides fed diets with high lipid levels

N Wi iR
fatty acid D1 D2 D3
C14:0 3.29+0.20 3.16+0.15 3.51£0.06
C15:0 0.46+0.01° 0.5120.00° 0.54+0.01°
C16:0 21.94+0.29 22.50+0.37 21.89+0.23
C17:0 0.68+0.01° 0.73+0.02° 0.79+0.02°
C18:0 4.7240.23 5.05£0.04 4.39+0.31
C21:0 0.97+0.05° 0.98+0.06° 1.25+0.09°
SSFA 31.93+0.36 32.9340.43 32.62+0.20
cle:1 6.05+0.35 4.93+0.20 5.95+0.59
C17:1 0.60+0.03 0.58+0.05 0.65+0.05
C18:1n9 18.42+0.59 16.78+0.54 17.01+1.03
C20:1 2.43+0.09 2.38+0.11 2.95+0.26
C22:1 1.46+0.09® 1.25+0.07" 1.75+0.21°
C24:1 0.39+0.03 0.40+0.01 0.4120.04
C18:3n3 0.82+0.04 0.82+0.03" 1.0120.05°
C20:5n3 4.90+0.09° 5.61+0.21° 6.18+0.19"
C22:6n3 21.95+1.02° 24.68+0.48" 23.58+0.41%
n-3PUFA 29.33+0.30 31.1240.37 30.30+1.49
C18:2n6 5.57+0.30 6.42+0.37 5.70+0.12
C20:4n6 2.31£0.11° 3.09+0.05° 3.18+0.18"
n-6PUFA 8.59:+0.24" 9.35+0.04* 8.38+0.27°
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Effects of dietary alpha-lipoic acid on growth performance and
hepatic lipid metabolism of largemouth bass (Micropterus salmoides) fed diet with
high lipid supplementation

LU Ziye', YAO Chunfeng’, CHE Mingxiao', CHI Shuyan'", TAN Beiping '
(1. Aquatic Economic Animal Nutrition and Feed Laboratory, College of Fisheries,
Guangdong Ocean University, Zhanjiang 524088, China;

2. Guangdong Yuehai Feed Co., Ltd., Zhanjiang 524017, China)

Abstract: The experiment aims to investigate the effect of adding alpha-lipoic acid (0-LA) to high-fat diets on the
growth performance and liver lipid metabolism of largemouth bass (Micropterus salmoides). Three isonitrogenous
experimental diets were prepared: a basal diet with 14% crude lipid (D1), the second diet with 14% crude lipid
added to a-LA (D2) and the third diet with 16% crude lipid added to a-LA (D3). M. salmoides [(5.01£0.02) g ini-
tial weight] juveniles ingested the three diets for 8 weeks. The results showed that the weight gain rate and specific
growth rate of M. salmoides in groups D3 and D1 were not significantly different (P>0.05), but significantly higher
than in group D2 (P<0.05); the protein efficiency and protein deposition rate of M. salmoides in group D3 were
significantly higher than those in groups D1 and D2 (P<0.05). Serum triglycerides levels, glutamic oxaloacetic
transaminase, and glutamic alanine transaminase activity were significantly lower in groups D2 and D3 compared
to group D1 (P<0.05), while the difference in total cholesterol levels was not significant between the groups
(P>0.05). Liver vacuolation and fat deposition were significantly lower in groups D2 and D3 than in group DI
(P<0.05). The hepatic metabolome results showed that the biosynthetic metabolic pathway of unsaturated fatty
acids was significantly upregulated in group D3 compared to group D1 (P<0.05). Muscle fatty acids were signific-
antly elevated in group D3 for pentadecanoic acid, heptadecanoic acid, and 21 carbonic acids (P<0.05). The con-
tents of arachidonic acid (ARA), eicosapentaenoic acid (EPA), and docosahexaenoic acid (DHA) in muscle were
significantly higher in groups D2 and D3 (P<0.05). High-lipid diet with a-LA enhanced lipolysis, inhibited lipid
synthesis through the biosynthetic metabolic pathway of unsaturated fatty acids, and reduced hepatic lipid accumu-

lation, as well as increased ARA, DHA, and EPA deposition in muscle.
Key words: Micropterus salmoides; o-lipoic acid; high-lipid diet; lipid metabolism; growth performance
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