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R R RN SRR R KRS, BERERRARR
A A

MAER 7 B OEAR O# I H R
(BTEE LR 22K =25 8%, Kb 410128)

WE: TR AR A S N B = R XT 9 8 (Monopterus albus) EANERE . T IE (8 BE & 738 W BERR S22
W46 57 B (24.97+0.11) gt 35 % J9 BIF 5000 B, L] 42% (FMZH)M36% (LPAL) M d F 7K-F 4k}, JFfE
LPZH AR LRl 44N B P BB FIE AL 0.25% (Met])F10.50% (Met2). S2IbILik BaN b4, F4H34D
B, R HTS6d. SREFW: (DR TFMA, LPAFEE M E R, @A E [ A A I & B 5 2% %
&, TR REURE T MECTLPA, B %0 S N 4E 3 5 110 A= 1 Re A3 3 80, 1R R AR 35 PG, A Met2d
WAL IEVER IR ARITIRAI & AR R LT, MBI TFMA, LPAHEEE G M. REE. BN
Tl BELRAEKTHEZE BT B TLPA, Met24 3% 3% & e b5 /K P19 B 2 Rk, G T
FMZH, LPZH ¥ fif JFF i S A Sl 340 S 1 2 B T K S e A R 0 K1 B35 B A, T 2 & 3B 1, JF
Pl B A B 8 - IE 45 74 52 45 AT LPZH, Met24H v 8 I Bt Utk e 032 7, 4B IR 48 53 8, ik Lu il F
fi%o (BT FMAL, LPALAE TR EAR TR I ARG =2 B8 B3 N e, JEEBE TR | ] 5 J0CZR T 1) ARG =2 2 3% BT,
J& K _E 3 4 BR 8 (Staphylococcus) 53 BT B J& (Mycobacterium)~  F 570 3 14 J& (Methylosinus) 8 %f = &
2 FF, ANEIAT R E (Acinetobacter) AN F-FE T B o AHECTLPAL, SRZER A I BRI 1 2 i izl v i 0 A 3
WA B, FAMMeR A B A R m MBS FE E. g Bk (R & Akl & R st A K ke, 33K

PP REEAS 0 A0 g 1 A 45 A 5O, TN IN0.5% B R T Sk A5 0, T8 A0 A Rk E AT AT f e

KRR IR A RL AKVERE; JHIRIERE; B, s
X EHS: 1000-3207(2025)06-062508-11

FESES: S965.1  SCHEAFRIRAD: A

EE P E AR A EEY T ET
B2 15 65%—T75%)", 1 4 4 B AE  A
JERL. B AR I o AR g e, 38 T 2
5. WER . DUBSERER DRV 5 A ROt AR
EAE B W IEAE A . S RIE A ) E 2T
A MANFHEN, AN R VE 1) #2806 8 1 ) 7 SR AN
JSAH R, S I, H A 8 i 45 P 2
Tl b 2 1 7 SR TE40%—50%" . 7E B TH KT 7
TRPRH, B A R R E S F IR R R, T Ak
AR A5 32 DR R AOR Tk 1, (R es AN A
SHUK PR AT o 5 AR RO R A
HEN AR5 T T K = S i fe A KD, T E

Wois EHEA: 2024-11-23; 18T BEA: 2024-12-12

Wi 7K PEAT M T HRRSR R FE o AR A SR I BRI )
T B 2 IR P B ) IR AR K T R R g R AR
S, BRI R K S MR R A SR
Fr OO SR AAE AT o BTN R IAE TR R
I 75 2 R AT LS B FE LA h EE B & R
BEK P B A KR B RER L B 9 e A
[CEE 2 (Trachinotus blochii) I 5k I B 2 FR Al
S R PT DA ey S A PR TRV FH 26, SR AR KM,
I b A B R R S TR
FEAR R B DR} DN 8 20 R AU 2 R AN R 2 3
& /=1 ¥ (Ctenopharyngodon idella) 1A K PERE, 1M
HLS 2000 7 AIHEN . A% K 1 2 (M-
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cropterus salmoides)Wt 70 BN, FEAK 5% H) AR H
JE AN R R BRI R, A PTG RE ) R AR
T+, HAR S ARG s A S 2ie 2. itk
FEA 70 0 75 28 R 7] DA Yak 4% BL 22 V1 BRAK 28 B 1 k)
X 7K 7= BN ) A A R A R (%) A7 T S0

24 B2 (Methionine) X PR H it Z IR, +& — FhE
WAL R e 5 Bt 1 0 75 IR, 2 2 M LR
NEMEARRR . AW H K, R0 & LIt ASE 2 Fh
VIR L, FEVUAN S 5 E A S G T
oy PN EATIES) . EXT R TR, LAY
15 XJ W (Litopenaeus vannamei) ¥ i % i (Cypri-
nus carpio Songpu)~ Zx & 5 [ i (Thamnaconus se-
ptentrionalis). # & (Monopterus albus)=5 /K= 214
(R8T 58 Hh 22 W R R B A B K B A K
e TARER 2, i miE A v M, PUELRE T, 2
E N E R SR Thae Y, e R T
EN. S E. SR, HELEK — MR
25, DRl A B 1 i e LR 5 IR R 4 Tt
RPN . SRR o 2R 1 R SR AE40% LA BT
DR RS A RN IR B R ) 7 E RS e A 5 TR ) AT
FREL R R o AN SH0 0 BB i S0 5, I AEMIC
R PRDRE s N B R, W 8 s A 1 AR K
B T A B N i B R ) SR, D R £
RAEARE AR BRI S 2 (kK= 7758
MV R AT R EE R

1 #RERZE

1.1 SR SEREHE

TR JOE TR LR 1o ARSI LL
Ky BRI PRIKY S 32 B8R 1 5 R R, v Al =
S 2 R SRR, A5 P A AT 4 R LT, AR SE IR
ST, Bt W R AR KRR, 2 5
NIEHEAH@2%ME A, FMA)FMKE A4 (35%
FLER [, LP4H), MR et % i i sese romt 4, 78
LPZH (1) 25Ah 15 B A SR 2 T2 (0.25%, Metl)
F1(0.5%, Met2)o Lt} J5R}H ) T35 5 48 B 3 2E 20
], DL-AR 2R (3 %05 8 N99%) I T iR A= 4
RH A FRA 7], #VE AR R ORI 5 i@ 80 H
i 9, 4% B 43 B bR BB B IR A S, it it
NSRS P 2 52 2R A 5], IR A 52 a5
TARERE AR E—20°C IR AT o
1.2 RFER

ARSI B6 7 5 A A4 A T G I AL X A S b
HEAT . AR SZ6TT AR 1 SR I ST 2 T A 21 7K ek
AT EET AN, SRR T A B IR, LI B AN bR
H, A SR E 3N EEMAER.0 mx1.5 mx

1.5 m). 1% HU 6002 JE 4 K A% FH LA 1 6 17 (24.97+
0.11) ghl ALY % BL B 124 M AE . A2 E 516
UK S| R 8RR A AN B, IR B S A P vk b ]
FH i 1 TR A AR, ML BE O D R B 1 LR
AR UK EEVEDRH L AT, [R] B FR AR 21 e 1) b A0
IINBC &R, 15d)5 645 1 EFER VKA R], 1E
M A iR RE . PR O A P B B L R EE Y
3%—5%. FRPHSER IR SE56d. SAR I A PR R
#£1 AR RERKE(% TR

Tab. 1 Diet composition and nutritional level (% dry matter)

J5 K} Ingredient FM LP Metl Met2
1 ¥} Fish meal 42 36 36 36
HfiSoybean meal 18 12 12 12
XY Ky Poultry by-product meal 5 5 5 5
NE Y74 1% R} Brewer yeast 5 5 5 5
8 Fish oil 2 25 25 25
i Soybean oil 0 01 01 0.1
& MMethionine® 0 0 025 05
i 41 4E 2 Cellulose 446 1586 1561 1536
& #ra-starch 20 20 20 20
JE#FCholine chloride 0.5 0.5 0.5 0.5
WR — S 45 Ca(H,PO,), 2 2 2 2
TR A Premix” 1 1 1 1
L&Ak 77 Ethoxyquin 0.01 001 001 0.01
ki 25 77Mould inhibitor’ 0.03 003 003 003
it Total 100 100 100 100
B 7741 il Proximate composition®
¥ 2 A Fi Crude protein 42.84 3551 3549 3543
Mg 7 Crude lipid 6.53 645 649 647
K4y Ash 1071 1021 9.97 10.13
H A #Methionine 141 124 147 171

T TR RN T B BRI HE AR IR AR (LRT B),
E B 4 (mg/kg diet): KCI, 200 mg; KI (1%), 60 mg; CoCl,:
6H,0 (1%), 50 mg; CuSO,4-5H,0, 30 mg; FeSO,4- H,0, 400 mg;
ZnS0O,4-H,0, 400 mg; MnSO,-H,0, 150 mg; Na,SeO5- 5H,0 (1%),
65 mg; MgSO,-H,0, 2000 mg; 34 # 3645.85 mg; VB,, 12 mg;
38 E 12 mg; VB, 8 mg; VBy,, 0.05 mg; VK;, 8 mg; W 100 mg;
2R 40 mg; MHIR 50 mg; MR 5 mg; 445 0.8 mg; VA, 25 mg;
VCP,, 5 mg; VE, 50 mg; VC, 100 mg; Z%AIEMEMR 150 mg; [HH)
2434.15 mg; "B 1B RS N A RAS TREE IR A R
3R E AT fE

Note: ‘Premix purchased in Qingdao Master Biotechnology
Co., Ltd. (Qingdao, Shandong), the main ingredients (mg/kg diet):
KCl, 200 mg; KI (1%), 60 mg; CoCl,-6H,0 (1%), 50 mg;
CuSO,4-5H,0, 30 mg; FeSO4-H,0, 400 mg; ZnSO,4-H,0, 400 mg;
MnSO,-H,0, 150 mg; Na,SeO5-5H,0 (1%), 65 mg; MgSO,4-H,0,
2000 mg; Zeolite power, 3645.85 mg; VB, 12 mg; Riboflavin, 12 mg;
VBg, 8 mg; VBy,, 0.05 mg; VK;, 8 mg; Inositol, 100 mg; Pan-
tothenic acid, 40 mg; Niacin acid, 50 mg; Folic acid, 5 mg; Biotin,
0.8 mg; VA, 25 mg; VCP;, 5 mg; VE, 50 mg; VC, 100 mg;
Ethoxyquin, 150 mg; Wheat meal, 2434.15 mg; *The main compo-
nent of mold inhibitor is calcium propionate; “Nutrient content of
feed is the average of 3 replicated tests
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Y R K AR K 87 26.1—36.8°C, ¥ fift S & #6.1—
6.9 mg/L, WA & <048 mg/L.
1.3 EFBONE

A T J892(GB 5009.3-2016) 4T 1R1R] Al £ 4
T B TG 0% (GB 5009.5-2016)00 5 kel A £81 4
FLE B & % R KRIEHUE(GB 5009.6-2016)i
S8 TR AN f A T 197 25 &5 R FH 5 36 %7 (GB 5009.4-
2016) 5 ALK 4y o 4 HE(GB 5009.124-2016)ill & 47
BHEZRR S &2
1.4 HKFEMAIER

FRHH S0 45 5 0 B BE AR A 24h 5 BN
Fa e LI R f, W B R AR ARG AR,
HlE s N EE, HORITFE R AR A5,
JREAACEL L A AR R A A

171% % (Survival rate, SR, %)=100xN,/Ny;

Y EZ(Weight gainrate, WGR, %)=100x[ W ~W;]/
Wi

A Kl & %0 (Feed conversion ratio, FCR)=Wp/[ W~
mil;

A& bt (Hepatosomatic index, HSI)=100x W, /W,;

WEAAR L (Viscerosomatic index, VST)=100x W,/ W,;

JIELj# % (Condition factor, CF, g/em’)=100xW,/L’ .
b, NS R B R A (R); Nk w) e g 2
R, WHARNME (), WA (Q); Wp Nkl
TR (g); Wy o oa i BT T = (g); Wiy o % N i
H(g); LNHE R K (cm).
1.5 MF%KiEsR

TE 77 58 S50 45 R 5 %) 1 BE2E ) 24h 5 MBS
W6 HH B ATLE 3 2, il B2 v bk I, FH T 0 R PR R R
(Blood urea nitrogen, BUN). [fil & (Blood ammonia,
BA). 4N ¥ & (Alanine aminotransferase, ALT)-
4% H L 5 I (Aspartate aminotransferase, AST)7K .
1.6 BAEHE LiEHR

E 7 58 S U6 45 R 5 ) 3 BE 25 B, 24h )5 A
6 v Bt AL E 3 R B i, R U, WU 5 3 N E
i (Amylase, AMS). Hi i i (Lipase, LPS) 1 fif &
i (Trypsin, TRY)if& 4 o
1.7 RFBREALIEHR

TE 77 58 S50 45 o1 J5 o) 1 BE A ) 24h /5 Mg
W46 Hh B ATLER 3 B8 B i, A DO A 2N, R T
M 5E J Pt % AL BE 77 (Total antioxidant capacity, T-
AOCQ). % L5 H(Catalase, CAT). &t H AK(Glu-
tathione, GSH)~ 2+ Bt H JIk-S % # li§(Glutathione S-
transferase, GST). % 1L ¥ B AL (Superoxide di-
smutase, SOD). A — % (Malondialdehyde, MDA).
IR R S B R R A AR T

1.8 RFAEY) R YHI&

E2E24h)5, MEM. LP5Met24H (&AW
FaBE LBk I3 2 % i B L AT A 21, TN 22 5 H i
R E g 24h)E, BBk, B, . 1)
s Gt SR IR B4R ) o
1.9 MERMS

TEFRA S5 R G ATFM. LP 5 Met2 20 3% fish i3 47143
AR, 24h)5 M3 A I R BE AL B 6 2 3T
i A, B S e A, B T2 mLER
H, IAN-80 C UKFE H IR A7, HREXDNA M J8 2 W, 3Tk
[17]. A BhIR #% v % Bl == (https://www.genescloud.
cn) BT HRE 434
110 BESit o

{5 F Excel 20193347 £ 48 (4] 22 2 38 73 4, H
SPSS27H AR HHRE AT LR R T7 2 73 BT (ANOVA) .
72 5 3% (P<0.05), >K Fl Duncan’si#t 47 £ B A 36,
FH P )48 £h5 1 R (mean=SE) JE K R &5 R . V)
Jr 1 5 K H Slide Viewer FEIE 43 BT 5 A4 W8 82 4347

2 %

21 REAERPRMESEE X REEE KR
THLEBRYS

M2 20] Jil, S A BEAE AR A . MR JIE
fREE . BB EE fiE bR 100 3 22 57 (P>0.05). AHELT
FM4, LPZH 3 2 0 2% N FE, 1R R B E FAH(P<
0.05). AHEL T LPZH, Metl 20 M Met2 40 it % 5 & %
VS I v R B R 25 BT 34 (P<0.05), ]

R2 REAERMGRNERERI REEKEEENFIT

Tab. 2 Effects of methionine supplementation in low-protein diet
on growth performance of M. albus

$ak7 4153 Group

Index FM LP Metl Met2
VI E 24.95+0.05 25.0120.01 24.93+0.04 24.98+0.01
IBW (g)
RIJE 52.8840.7" 44.7120.3" 48.05£0.64° 49.90+0.39°
FBW (g)
YRS 92.6742.91 92.67+1.33 95.33+2.91 92.00+3.06
SR (%)
3 5 R 111.97+2.89° 78.78+1.17" 92.76+2.39" 99.7641.52°
WGR (%)
FERLERE 1.62+0.03° 2.28+0.03° 1.93£0.03° 1.76+0.01°
FCR
JiiRNE4 6.74£0.36  6.32+0.17  6.53+0.30  6.53+0.22
HSI
A L 22.07+1.17 19.45+1.43 22.65+0.93 22.72+0.82
VSI
A3 . 1274004 1.16+0.06  1.2+0.05  1.15:0.04
CF (g/cm)

v BRI AR AR R, [RAT B8R K _ B bR - BEA AR
$diE 22 7 1B 3 (P<0.05); T

Note: Data are mean+SE, different superscript letters repre-
sent significant differences (P<0.05); the same applies below
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I PERE R B2 R PR35 (P<0.05) .

B3R 30T A, AWK D . Koy S EH TR E
Z53(P>0.05). B TFEMAL, LP 5 E R N4
T R & = R PR AR(P<0.05). T
LPA, &SRR IINE s E . M &8
B BE FTHEH(P<0.05). THERZER AT R %
5 (P>0.05).

H12 47050, AHECTEMZH, LPZH 35 i iy 1 Ve ¥
Mg i 7 T 5 1 2 1 S T B, rR A I R
B AR E TR T (P<0.05). MECTLPAL, FE
EE RIS =N & e i 5 R B B E 2 B
s, HohMet2 0k B i 0 1 5 168 2 1 TS

2 E N (P<0.05).
22 REAENPRNESEX R MBS LI
FREIZ M

HH e ST, %4 1) 35 i 1 VS R AR B
F(P<0.05). MHFFME, LPALIMEHBA. BUN,
AST. ALT/KF¥ ¥ 5 (P<0.05); AHECTLPA,
BRI INAIMEFBA. BUN. ASTHALT/KF

X AN
23 RERFEMPRMEERE A AEIE L
FERREY ST

% 6n %0, M TFMAL, LP4L 35 6 I it o
CAT. GSH5T-AOC/KF &3 T [%(P<0.05), MDA
HREE FFH(P<0.05). WA TLPA, EE MR
BN #H 2 & FF IFCAT. GSH. SOD. T-AOC/K-F 3

#3 REAERNPRNESBRAES G ARRSNZNCTE)
Tab. 3 Effects of methionine supplementation in low-protein diet
on whole body composition of M. albus (wet weight)

R #H 7| Group
Composition FM LP Metl Met2
KAy 74.31+0.16 74.35+0.06 74.71£0.13 74.63+0.30
Moisture (%)

F&F [ Crude  15.78+0.23° 12.68+0.12" 13.63+0.09" 13.55+0.14°
protein (%)

FHHE 3.42+0.05° 2.69£0.09° 3.07+0.05° 3.26+0.07°
Crude lipid (%)

Y ix 3.15£0.05 3.16+0.12 3.13+0.05 3.10+0.10
Ash (%)

x4 REAERDRNE SR RIS H BB
Tab. 4 Effects of methionine supplementation in low-protein diet
on intestinal digestive enzymes in M. albus

A ZH 33 Group

Digestive enzyme M LP Metl Met2
TEREFAMY 138.15+ 113.88+ 104.92+ 127.42+
(U/mg prot) 1.84° 1.78° 2.06° 3.08°
fig i HELPS 197.07+ 183.53+ 214.1+ 23821+
(Ulg prot) 11.15*  6.08 1039°  7.78°
ERERFABETRY  1486.26+ 1307.99+ 1342.93+ 1390.57+
(U/mg prot) 18.42°  6.15" 14270 11.69

%5 REAERNPRNEREEX R MIEE LIEFRHIS I
Tab. 5 Effects of methionine supplementation to low-protein diet
on serum biochemical indexes of M. albus

AR 2H 5 Group

Biochemical index M LP Metl Met2
% BA 100.09+ 140.18+ 121.09+ 128.36%
(umol/L) 3.65" 2.64° 3.18° 131°
JRZZBUN 1924+ 3133+ 229+ 241+
(mmol/L) 0.72° 2.49° 1.49° 1.18"
BE AN 19.86+ 2736+  18.67+  16.79%
AST (U/L) 0.41° 0.11° 0.68% 1.01°
BN ENG 11.09+ 2116+ 1333+  15.13%
ALT (U/L) 0.56" 0.27° 0.68" 0.98"

* 6 REAERFIRNERERX REAT I AL IRIRRI R0
Tab. 6 Effects of methionine supplementation to low-protein feed
on liver biochemical indexes of M. albus

ok 2H 51 Group

Index FM LP Metl Met2
T AMEAEECAT 2887+ 1824+ 2255+  23.92+
(U/mg prot) 0.98° 0.42° 1.49 1.32
BIEH RS-l 4230+ 55.16+ 5066+ 4611
GST (U/mg prot) 2.95° 1.53" 1.02° 1.79°
I JEE A B H K 13.98+ 934+ 10.85+  12.70+

GSH (umol/g prot) ~ 0.74°  0.05" 1.02* 0.5

AL 1435+ 1209+ 1699+ 15,54+
SOD (U/mg prot) 0.48" 1.15° 0.39 0.8

RprELae 0.73+ 0.59+ 0.64+ 0.56+

T-AOC (mmol/g) 0.01° 0.03* 001" 0.02°
7 —WMDA 0.67% 129  112&  085%
(nmol/mg prot) 0.01° 0.06 0.08° 0.04

TF i, M GSTS MDA B#AR, HrhMet24H Fid 45
Fr 2 5 i % (P<0.05); TiMetl41#£EGST. GSH. T-
AOC/K- |2 7 A 23 (P>0.05).
24 REHENPRNESER HERFEELF
LRI

B 1AT %0, 5FEMALAH L, PRAR TR & KF
{5 LPZH % 5 JFF I 50457 TR XL PN 200 ) 4 B A B
B, Y S Ak Le 3G T, BRI SEAN B . Met2
YHAHE T LPAH, & T 40 B T A5 58 38, D35, =
T L] PR
25 RERENPRANESBRTREREEEN
A

P P 2R P 3T, % 4L T i i 3 i R 4L
Z AR 2R . Met24H i 6t iz i B B 40 25
BT E H s, FMZH 5 LPA 20 25 B 0 30 H AR Yk %
IS, I & 2R A o B IR 91093, 70671644,
Hoh 3 St o H 138, M T FM4L 5LPA,
Met2 2H 3 i iy i B B AT e o R =E B2, HAFh o
A ¥ 51 BERL R o

EH ] 4T 50, 11K 16 32 BRI N AR 1 1)
(Proteobacteria)~ J&HE# | ](Firmicutes) i Z& # ']
(Actinobacteria)Fl 4 Ji 44 [ ] (Chlamydiae)5s . %%
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Fig. 1 Effect of methionine addition to low-protein feed on HE staining of liver in M. albus
HS. fFiLSE; PV. [#lik; HC. AT4H
HS. hepatic sinusoid; PV. portal vein; HC. hepatocytes
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Fig. 2 Effect of methionine addition to low-protein feed on abun-
dance rank curves (a) and OUT cluster analysis (b) of intestinal
flora in M. albus
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Tab. 7 Relative abundance of the top four species of intestinal
flora at the phylum level (%)

2H 3 Group
FM LP Met2
A5JF 1 | TProteobacteria 79.15+0.99" 39.39+2.77" 80.43+1.85
JELEE R | I Firmicutes 18.60+0.81" 49.87+0.52° 9.16+0.54°
JBZE T T Actinobacteria  1.24+0.08"  7.82+0.24°  3.42+0.19°
A JE A IChlamydiae  0.03£0.01°  0.18+0.02° 1.56+0.19°
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Fig. 5 Relative abundance of the top four species of the gut flora
at the genus level
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Tab. 8 Relative abundance of the top four species of intestinal
flora at the genus level (%)

2H 5| Group
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J&Genus FM LP Met2
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ADDING METHIONINE TO PERFORMANCE ON THE GROWTH PERFOR-
MANCE, LIVER HEALTH, AND INTESTINAL FLORA OF MONOPTERUS
ALBUS PERFORMANCE

LIN Dong-Xiao, TANG Zhe, CAI Ming-Lang, XIE Kai and HU Yi
(Fisheries College, Hunan Agricultural University, Changsha 410128, China)

Abstract: This study was designed to investigate the effects of adding methionine to low-protein diet on the growth
performance, liver health, and intestinal flora of Monopterus albus. A total of 600 eels weighing around 25.00 g were
randomly assigned to four treatments with three replications each: FM (42% protein), LP (36% protein), Metl (LP with
0.25% methionine), and Met2 (LP with 0.50% methionine) and fed for eight weeks. The results showed that: (1)
Compared with the FM group, the weight gain rate, crude protein, and crude fat content of M. albus in the LP group
decreased significantly (P<0.05), together with a significantly increased feed coefficient (P<0.05). However, dietary
supplementation with 0.50% methionine improved the growth performance relative to the LP group, coupled with the
increases in the intestinal amylase, lipase, and protease activities (P<0.05), as well as lowered the feed coefficient
(P<0.05). (2) Compared with the FM group, the serum levels of blood ammonia, urea nitrogen, alanine aminotrans-
ferase, alkaline phosphatase, acid phosphatase, and aspartate aminotransferase increased significantly in the LP group
(P<0.05), which were lower in the Met2 group (P<0.05). (3) Compared with the FM group, eel fed low-protein diets
exhibited lower catalase, reduced glutathione, and total antioxidant capacity in the liver (P<0.05), while malondialde-
hyde content significantly increased (P<0.05), indicating oxidative stress and structural liver damage. In contrast, the
Met2 group demonstrated improved liver antioxidant capacity, intact hepatocyte morphology, and reduced vacuolation
ratio compared to the LP group. (4) The LP group exhibited a significant increase in the relative abundance of Staphylo-
coccus, Mycobacterium, and Methylosinus, alongside a significant decrease in Acinetobacter compared to the FM group
(P<0.05). In the Met2 group, the relative abundance of Staphylococcus and Methylocystis significantly decreased
(P<0.05), while Mycobacterium significantly increased compared to the LP group (P<0.05). In summary, low-protein
diet contributed to growth decline, liver damage, and intestinal microecological imbalance of M. albus. Supplementa-
tion with 0.5% methionine effectively maintained liver histomorphology, enhanced growth performance, and improved
intestinal health of M. albus.

Key words: Low-protein diet; Growth performance; Liver health; Intestinal flora; Monopterus albus
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