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IEFAERKMAERE AT REAT LR, o2& RSP AR EY R L JmR, HAEE 7%
WRERIEL TR, AR U HEIER, AN, M. IR, fER.
MR, HER. HEmR. REER. REABEMSmEEREY, BREE. BER. &
L AR BRI, RSB R, AR T W R R S e
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1.1 Ba B

PR M e PRI, TEZNIR N B RO E E o R R PR B 4
Chn b R 20 S IR AR g 4 B AN R AT AR 4R B S5 (M) GBI Re B KA, 2 G R i
LA BN LW 1) BT AL) . BRI N R ZREY R, BN h E AR
WP, HA 8RO TR R RUIRITIR, A R R 2 I E IR A5 4 B A 4 M A T R
(¥ B SRR, KRR, BEBR R NGRS R, /N R Y R 45 4 o B
PERITRE AT RE SR BT AR EDIRE TS, B& NG F kb n e @iz fs,
TLMEERE (28 E RARES . WRRIUE. RO W@ rsus st
FRIESE IS8T, ZE 00 WG 14 Sh A AR S5 OB AL, B a BRI RO EE A — 3, i in2% sy
UM R SO T A HE I AR K PR A TE T ALY 7E R BRUBEARY v, st 2 ol i /M2 1) K BRL )
FREHR 3% 8 Sk M v AR D g 1524551100,

TR BRI AE VAT P 2w o0 i, 0 v PRV BN 52, 08 IR R B S B A = v B
FER HBAAR AR IEAZ . Ik, BRI\ TG RS A BRI /N IR0 74 2 R -7 2 I i
(alanine-glutamin, Ala-Gln) B{H&M-H 2B (glycine-glutamin, Gly-Gln) [f17KF e 14
U BEM Zm R, JF AP ARG BRI RO R i, TR R T A4
TEWTAF A% LRI, IR R S Y JE R, [ A 5 1.01 g/kg BW A R4 2 Ik
HEHI TR 14 dJ5 R IR AF 46 (1 S e DI RE il 45 A6 AN A A B 0o0s R AH WY 6 i Y, il ik
KT, 4 BE FRA RS BUR A 2 K/ BRI £ 111 mmolV/L N -5 & Bk f17k 21 d,
S5 RN I TE D REAR B W) B OB, R 45 AR /N B b B 4 ts), A T b e 4 i )
SR TN G ABBIE S o X SR T8 R I A B 1 KT M T R I S A R AR

BRI 565 1/ i I R BRSO 538 B B OB R I R IR . 5 R
B ARSNGB I A SRR IS B A R R s R

B%* (amino acid/carnitine transporters B%", ATB®") /A4 & JE R % 12 /& [neutral amino acid

&
A
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PRI EEAR: 1D DRSS 2)7 S xd SRS/ F & & H el i £
AR IR H., A S O I B4 I 6 B IR 4 38 B AR ASC T2 B ATBO #E N ZH L 14
ASCT22 R A ) i 18 43 S e (1 o 1 S B R 0 Ak, X 4 eIk e i N 4 i P 72 o 4
R, JF AT I 1 5 e 18 SR 7K PR 4 R e AR s IR 7K N /N b R4 e, HL
ASCT2 R A A8 FARUS . S5 AT 0 FE A Bt I A e W T 20 R B L2 79 2R3 R 1
WM (mitogen-activated protein kinases, MAPKs) {5 Sk (1 E B/ T, 2R
i TE AN H A 2 3 T A AR RS T, I AT B TE AR T, AT RS B BT R A

KT ARG S 7K AR Z 0 T A R i e F 7 H AT A 38 . Pohlenz Z5UOIE LD} b
FEA N TR PE s SR 10 J, R I EUIE e A 5 WA BRE SR 4 A R AN I R B R
B, EARDRERR N 2% 7 ST I Bt S50 W 45 R R Y 4 A IR o 7E g SRR R A
L2% MR AN T = A KR . TR R, i E R REKEEANE RS 07, 78
XTI FE b, 7RG i TE AN B IR TR I 4 mmol/L A8 E K AT AR i A AL e T
U815 25 Sk i 1) — JIRTE 288 IR N P A 400 o 78 @ BARDRL AR I 0.36% K N 2 IR -1 2
Wi, HAEK. TRV SRR A5 & RS . X B AT i o R
B, GDRERIRAN 0.75% ) T SRR - 7 Bk e e 2 v L AR K PR R AT AL AL 200,
1.2 &R

BRAE iR N B B TS B T AT AR SN, RS S AR ) S &R TR R A — SR
SR G P VAT S SRR LR i 0 4 K AN T R 55 7 T RS o BB IR AE T, 7E N R LAt
Bl =S B FE R B, RERIEAHSEE I — ML FEFRRMGEERER, —HRAN
MBS T 06 75 10 22 R 32 B R RR AT ARTT . Gngh R BRI AR 2% 4% 2 R A T Al s ol o e
SRR REER ;LRI 0.7% A SURR e 5O KT AT 1 B i kB K 12,
FELRPRR AR N 0.6% RS 2 IR RE St AT R AR KM BE . (i FRIR LA 1B TR, X ] R
RS R e (I E o X R P2 0 384 B AN AR K, E T 384 R J 3 WU 57 P T R, AT ik /N o
WHHE, GRANIFENRRENE, RIEMRBNE8EE. e, g, BEaRe
—JEXLT G, HAEDBRFE N 4 mmol/L, BRIl E /KT I, XTI A &,
&> 10 mmol/L XYUMLIER A F, fEMK b, FHaEM R RNLTEER. B TRHE
X 7K 7= Sl 1 T e S (AR B R 55 o (E AR B F0LA 7 f DR} FR AR I 1% RS R AT 1%
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B R 7T LA iz dE T RERS; 7RG SR ARDRL AN 1.85% kS 2 IR T LA/ fis 22 x4
J 8 A5 27,

KT S ERRAE B A5 5 b AR TR, 83 D\ AR SR A 8 T (R i A S 1 7 A A 3
SFR 170 R0 P i R T A A PR SR B, 2 I A #e A b e S A R . R,
W AT R T R, TSR EMEZREEE (mammal target of rapamycin, mTOR)
)R A% AR S6RF 1 (ribosomal protein S6 kinase, S6K1) [71,

1.3 HAh g R

TNRIR A ML y-BRE AMZIER R A E R —, BB TR IR T LA 70%48 7%
EHGURIES, SR R, AP IE L P IR . MRS TR,
[ i R0 2R (I A RS 3 R R, JF HOB N @ AN R RIS, X R IH1AT A B 78
Wl Z RN, RGP IR R, KRN & BURE B A Re 7 2 BRAREO. BT R
W, FEAFAE AR AR IN0.89% ) 5 2 R T LASR m I TE T RE IS, TEAFAE R AE SOE R NI, T3
PRk Z K S BUE B R T RE IS , 1738 0/ 75 R 14 L R (a3 8 2 1 1) 45 R i 1 8 e
TRem A B2,

SEBPOA N R — P TR IR, W IE TR EEAEA, LT M A R
42%~48% W B L AURI B, 1 A AT 20%~30%028), IR [RIRE 16 iz 18 Hh gl ok 45 %
¥ 1 R P 1T, T I A A I R I AR B B TR I, AR TR R R R 35%
Wl B, A 18% H T A 1 it 6 M 2 (R B4

FE S BT ORI, &K E IR T AR PR AT, b SRR,
P TR A BUE AR T, DRAE T I R R ) (1 SE AR TRE SN R B A4
FRER A AR, AT B o X B SR T AR i e 70160

2 HAth#y i

2.1 &
B M i A o0 SN A L TR % i R R R AR S ) EE R K] K — 3738,

FE W W3 VAR AR N3 000 mg/kgb (2 BEfIE & 717, BRI T4 I T mRNARI & H
JRAEACTE8, MBI 2% o TR T A I AP B RE SR T AT S O PR AL R B e T, A
I E AR T, I TR B A A A A i R 90 E el AR b s B ) B ] e it
TERE S 3 i e T A Bl AN g R 5 8 (40375 7, 32E 1T B v 4l S 0T o R4 o (A AL IR AL g
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2.2 JlgIimg
B EAESEZ A AETEE (polyunsaturated fatty acids, PUFAs) A AT & KM G .
G R A4 BRI E IR INC18:3n-3BE IR RE [ N4, n-3 PUFAst BEFEAR /N BRIRSE I 45
J¥ 98 B AR R ZR 12 AE N 46 i i A R 15 SR M0 H DN — B TUR R - Ceicosapentaenoic acid,
EPA), ] S0 Jlii 52 40 M 1) 5 2 S BRI 5 M3, 3 1 Wn-3 PUFAsAE 195 i 76 1T ik 5 3L
P il B R Dy Re A R4, TR I R B SRS FR I PO N B IR TR, Re 2k T IR 2%
HEEMAE IR K B 131, TEAT R TR R N 0.3 % YR & v B g I R i 2 i 1 AR 26 W R e A
T AR = ), X AT e S BRI R AT B e IR B Th e K. TEREAC R
ERAEN T, GRERRIN0.02 %6 (R AR il AR 05 S5 FLARNTE T F) AR K PR R S T i R

3w
i AR P AE 1 A 5 & PR AR Ao AR ELAE RS, AR A2 Ry sURg e i Y 4R I Th e . — LU
TR, FEMAME SRR E T, kBT, MAPKs. #kEE . i
BRI TR 2 AR, 35909 5 A B L = A FE IR0 5%, T 21 0 i 2 0 4 i R 730
AT B A R RO BT B R TS, AT R A B O B TR PR R B AT

CUIE SE L B I 4% e W v AL IS ) 24 i 08 20 1 P10 L 1869 S8 i T SR ARSI K = B 11
Hz K- [49-50]
2.4 FEK

RECSCE S B hRE IR S AR R R AN 2 0 . AT FU B, 45 R /) BB 5 POk SR
AT A S e AR KB, WEFERYT, R SRR R S IER X R, i
FE A ARG B, R BE OB T AN FL IR A 1 RO G JE 02 o AR SRR 7 65 M T v 1)
T E B IE R AT a1 OSSR SR WA I BELE e R B e AR AT 2
BE 5B R R SE B0, T 2 R B R A A i e T RE SR S IR iR
MR IIRTUE T, 20T DO 4ERF i R B Gm A 125 Thie, DAL AR i i b REAH 5% S e 4 i

(MG, KA o TE R RTS8 R T, DT S B 4 4 i [R] - 0 S RE A 5 1) 23 Wb N Ak 5541
FE% AR B AT SR I, SR AN B R 2 Wl T B AR G B KR, N i 3E R 4 A
Bz PR R i ) S5

3 &

g5 bRk, FdE A R PR K P SRR A K R SRR IR 22— o — LSRN AT (2 Bk K
TER G, YEFFIE R L S5 IRE, JFiREE R R s I aE T DL, fEGTR
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Research Advances: The Intestinal Health and Feed Additives in Aquatic Animals
TIAN Juan'? GAO Weihua!* WEN Hua>"*
(1. Department of Aquaculture, College of Animal Science, Yangtze University, Jingzhou 434024,

China; 2. Key Lab of Freshwater Biodiversity Conservation Ministry of Agriculture, Yangtze River
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Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China)
Abstract: Intestinal health is vital for body health, therefore, it is one of the key factors in ensuring
rapid growth of animals, and some exogenous feed additive can improve intestinal health in
animals. This article reviewed the recent research progress of feed additives which could improve
intestinal health of animals at home and abroad, including functional amino acids, zinc, fatty acids,
probiotics, polysaccharide, etc, and reviewed the influence of them on animal intestinal structure
and function, to provide theoretical basis and reference for aquatic animals health.

Key words: intestinal health; feed additives; aquatic animals

*Corresponding authors: GAO Weihua, lecturer, E-mail: gwh105@126.com; WEN Hua, professor,

E-mail: wenhua.hb@163.com (FiEgmtE SR



mailto:gwh105@126.com
mailto:wenhua.hb@163.com

	水产动物肠道健康与饲料添加剂�
	2 其他物质


