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Application of Coated Sodium Butyrate in Low—Protein Diets for Broilers: Mechanisms and
Prospects
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[Abstract] With the increasing demand for sustainable development in animal husbandry, reducing dietary
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protein levels has become an important strategy to decrease nitrogen emissions and conserve resources. However,
low—protein diets may pose potential challenges to the growth performance and intestinal health of poultry.
Coated sodium butyrate, as a processed additive, can overcome the limitations of ordinary sodium butyrate and
achieve targeted release in the hindgut. This paper systematically explores the potential value of coated sodium
butyrate in low—protein diets for broilers, focusing on its mechanisms in maintaining intestinal barrier function
and improving growth performance, thereby providing theoretical references for further research in this field.

[Key words] Broiler production; Low—protein diets; Coated sodium butyrate; Intestinal integrity; Growth

efficiency
HE SEIUAE J5 W BRI RS HERET . 22 T LB 557, AAWFE B R
PURE S IR I DI T5 g SR BRI IR MG T IR BACE RS BT B ERR R ROV AEAN (B, 23 Hr vl BE R A

PRSI RER) 2 1 br o SERAR BT I HRRDS 56, IB I AN TS & A
ST 8 TR R, SRR B R R HR A R0 % 2R,
WU, 8 F SR T ) 55 35 P A1 AT BE R B 8 10 A Rk A
AR AR, R A2 AT REXS il 17 25 A Dl e 52 B 7 AL AN A
M o

P 3B A D8 R4 o WAL ) = 237 IR LA 97 0 ) 2282 57 s,
Hofg BOIRAS BB 9 A4 R R, AEHEREIR R (1 R
JS2FH TR, 35K A 208 5% T T it D26 R i 3t e S 450

TN RN T IR I AR, fE4E Fr B 40 My e A HAY
FOEI) 9 5 R SRR U 4 A B S5 U5 T BAT AR . AR,
Wil T RREATEAE DA A TE AT BARB i AR IR R S5 B
PR 3 R AR AR B A (T RN E IS A RO X 2 AN A2,

FIBLH, A R0 T S P S At
1 MRIR DT

1. MIRER F FRR L Ry A

SR 1 HRSC ) 7 2 2 1 A 2 A s U, 7 P fLCoH
B EKCP BRI, S8 A0 G SR IR AL SV I IR 73K
T PR FOR AR KT G AR -3 P 20 ) RIS 25 k2D
RHBCE, R CREF IEH 2 TR RE .

SR, 245 1 FUKT BRI 2 B SE R T AN 24, W] RE™
AR o BT FU R, AR AR 1 FORAT RE S BUA RS i TE T A T
A2, BRI AMGAT = L IRAR S BB TR RN, AT SZ M 57 70 Wi
R BeAh, HORSZH B B5O3 mT BE S i T A A ) K B AL 1,
BETT RN XA T

L 2604 T BRI BER AL

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 149



Agricultural Science

AR Fh e
F3LOH 9 HeRA 1.0€2025F
WERM . | FIS (ISSND: 2630-4678 / (FFETIS): 650GL004

B AR B A3 I A e A ) (I B BT 4 R AT A X T
FRPAREAT AL B, (L BROE TN 52 B B ME N5, 76/l 5 BN &5 i
ORI IX R B AL IR R 1T R B SE 1 1 ) R, B
AP 1 HAEYR ., A3 AR 7E 1 18 )5 BOR % B KRR

FHOCHT AL R, B AL IR 5 (0 T BRANAE S Bl W A K 1 e
i T A 5 TR R AR L T BRI IR . R FER
R B0 AR B R T T BRAN A8 B 1k A 3 B A F A —
J& e .

2 BEERANE

BB T ERIAERXSCE D IRP R, Bz OoMEET
I 28R 2 IRIE R e R B AR RS, ITITHCHEARE A
AR A i Sk 1R A7 T ) o AR FLIR 2 — AN R 2R I 48 R 4,
FPBATR DY E BEAT VRN 85 -

2. LA E R ARE B fiban BRI Rk

o A B 5 B 2 9 s SR AN B 2 NAR VISR — B B k. B
TERANIE I FR I R, K T BV R S

A fe IR SRS Bl OUHEE g ) b gl
MG T AR vt B b, AR & s . T R B %4k
FEA R EATP, A A A I TE . A AE S 1R RE
R X R B TR TR R E YRR, FRICREER
B, AT B 2 AR B i B/ B s IR B (V/C) LU . B iIv/CLt
(RS i 2 5 LA SE R P T A T AT e 70 SEE 10 4 P B 7
FE, X0 TAAL T8 7 IR (IR D RS ARG =G E 3,

BEOERE A RS Y ER R R e B S B O T B
B AR [B] 1B E R DT AR, TR —MAMIAHER X
PEAL Bl 77 (HDACH) o 383 #IHHDAC, T BRAEE A4 & F mifiE
CTRA, B2t G 5T 45 K, T 0TS 2 R BB E B (W
Occludin, Z0-1. Claudin-1) FEFIE. XBHREBEH TR
BARENE WAL 22 T R RIS “ 1807 2 A K&k, BG5mam
i T P T R A 1, A R A a5 1k, BELLE N B 3R (JILPS)
1) 23 o

2. 2B A B RE: QG o IR B

IGHEE A AR T BRI =X, B T BR BN /i A\ e
8 37 51 P BRI T AR R .

T BT T R B S PGS o, & T — AR T
KA V17T R T S5 IR AR S T AR AP IR PE A G . S
TR, TR T /RS Ref% B X 25 J5 18 1 75 7 e H 3%
ko BN, BRI T ER AR A HIHIV T IR B Mhi IABLH (R 28
PEFE DR A K SR HE [K ) , AT PRI F S REL R N AR I 1 R R
HIRE

TR G T TR E Y R TR 277, RIS 2 VF
ZH M (WAL FRAT A . BT B TR« IR K
Yo —MERER LT RN EEWRBMAEM RS RS, HAS
A0 SR ) TR R R S R A B T RN E I NS
T RIS, N IE R IR XA R R M 7R EhEh .

2. 3YFT S RAE SR . PARE L FRACACIEE #E

KB O HAR T RE RS F2 AP st R vl 5 | R B 18
TE B 38 2 RE, IX P I PR 98 0 2 FR B #E 9% 4, BRARAE K

FOHINF- « BIEEE: TR T2 IS R R g K
PR, 7R T2, T ERAEUEIE T S G R AR I SZ 4k (1
GPR109A) B BL#Z1E N0 k%, B R HI% R 7 « B(NF- x B) B3%
b o NF- x BJZ S0 B “ P07, HApm & FE R — R
TR R AN T (WnTNF- a , TL-1 B, TL-6) f4E o K iE b . X
RURE AW T IRINEEY NG T @RIk “BK” , BB S
JEC 1) 02 LU, T 2 I RE B A S IR T L AR Kl 3E 4
PEWE

2. ABEE AN B I U A K M R R A R AR

IR =R AR ISIARAE, TR R S — AN P B R
MUREAR, LRI T A T R AN et PO NS AE A P Rl I A LR A
FLHE G 50 R TT S8 I — A7 BT 1 A B I A SR I«

T o, R A BB A R T IR IS ORI B R
LB A SR B 1 A ) S R, T RN E Y
KT EFRY R ARRR T i imisE . X5 HR
1 2 11 5 e S AN SR I R % B 78 40 b g SR ELIE AR A,
AR BE T YRR RS TR A BRI S, R R At
BRI AR AR IR B B E L,

B, RO IR AE Y BR B s> T 6T 2 G R G RSBk
AR R TS (RIS R GRS A R R
B, AR EmESFERNUER R ExRzS" ). FHE, &
SE I R TR 45 P R R 7 A BE AT A AR A (3 A i i
iR, XL AR AR AN e B R IREUE 5 4, i —2P 3L
08 fRle R g EE TR, ek o TR B SR AE X TR T S
RGBS A -

H=, PR IRE MR ZE I T EFR A, 1B,
SV I R B0 J 8 98 RE 4 S S S A LA ) 4 T 22, SR T T
AR EER AR RSN BT B BRI 2 E O &K
SRR B TIRENE T HAT BB R AL, B PRI R S
PEPEIR B, W 2 0B R IR 5 10 B AR ST AL A, A
TR 7 ARRLFI I 2355 302

B &, IX = ORML b R4 SR I A FRAR U I, V4R B
AR OSBRI A T VR REFR B - 3215 735 1 38 5 (ADG) AP AR} 2R L
(FCR) o RMEFEAR B 1 HRR AR AR R, Jl I G 4 T FRRAN I 1T, ARG
WU RE % 1K 2T AR Y AR A2 7 — 7 T8 I 3 i R SO R B
Z IR0y, 53— ) B YR/ b VH FE R4 15 55 T2 o X P FRUE S 97
)28 B 28 R B PRI XS BB A% B v 3 1 A B (R AR R VR £ Ay
PSR, ANTTTTE S FRBR W S5 A T T e 4 e R 4F (9 42 7= Mk R, Se
TR (IRERHD 525338 (RIFAEK) g —.

3 RAHARMIEITIEREX=

RFEIOAE IR B HLH], 7T — AN R A
TR BB HERGEMIEITERNE & .

3. IR Y

150 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Agricultural Science

AR Fhrp
F3LOH 9 HeRA 1.0€2025F
WERM . | FIS (ISSND: 2630-4678 / (FFETIS): 650GL004

DA AT FORGER KT 5B T RRAM 7R N B 1 32 RO e
HAZHARH, VR 2 X 3 158 4 FEAL i T BB AL X 4 3
e BRI 7 5K B R R .

®1 w7 58T

RIS T i passiL] L A (P pose
L(1';u:1<,r) A¥ (Leve) (TreatmentDescription) Bt B (Purpose)
g Y EWEAAR (i 215 P) % ROERSH, RREEQRRE
A2 it | SR R 5 5 AP
ﬂ[iwf.ﬂkuj. BI 0 mg/kg (3 EIRIR)
2 500 ng/kg  GEFHELHIED
B3 800-1000 mg/kg  (PRZFI &)
M THRE PR AE2 X 3=6/NMRIR A . A RIS B INES
S, ATAAMAEE — AN P IR (IE & A HARHAE R/ HiAth

aifETe), AT PR R T IR AE R R 1 DR R B AR N 20 2
3. 22 HE AR AR IR R S I T %
PP LA 5 A7 R BLE 2 T AL 1 2 R AR AR Ak 2
Ps .
R2 ZUEFLARMRIR R SR T 53R

p— Ky is:
KA COFD). T E SEMBRIE, iR A
it & b A B R (V) AV F, HE Yot BEHR
St R SRS

5 i D-FLER. LS (DAO) V& 1 TN SR

R Oceludin, Z0-1% % ER 1) mRNA ELISA R

130k K RT-PCR, Western Blot
KA ZEEZNE: ‘(;;‘ annon, Chaol 40, B L+ 165 +RNA &R BT
o

SRR TR R BN T B (INF -, TL-18, ELISA il

TR AL W) B A% ElbEPR

3. SWEEPRAR S MY SR

FIBRN: A4 T BRANA R R AT REAFAE AR 2 MR B S B
i ELEAT R R 6 R B R A AN N, 3 G R A R TE AL
I G R B T A A

B AR B LM E R
EUR, ELEEREMIRCR o W BB i ) B L AN RETREE
EDHY, BUETHEE R0 R

BrEcer e RSN A KB B (B A R AR
JiE K E it RANHNE PR Rl G4 T BB RICR T REAE I
BRI R B AR WA S 1 I B (s — ) o R
[EREZNNE T

5 H ARSI AR fETE BT H R D, BB T RIE Stk
W~ i e BEHISEER G AT PR FUIL S XA T e P )
BEETUER, X TIT R E & g5 5 BA HE SR .

4 ZEig

CRE TR, TEXSACE B R A a1 RN, AR
AT 2 PR R Nt B i AN A AR R . X — SR R RIS
TR BN YE R )1 BRI 2 B B AR, A& Bl Frakk
J SR (R AR R 5 22 o AR, AH AL A7) F5 3l A (R B S0 5
H—DIIERI e .

(5% 3]

[11Belloir,P.,Meda,B.,Lambert,W.,Corrent,E.,Juin,H.,Lessire,
M.,& Tesseraud,S. (2017). Reducing the CP content in broiler
feeds: impact on animal performance,meat quality and nitrog
en utilization.Animal,11(10),1881—-1889.

[2]Guilloteau,P.,Martin,L.,Eeckhaut,V.,Ducatelle,R.,Zabiels
ki,R.,& Van Immerseel, F.(2010). From the gut to the peripheral
tissues: the multiple effects of butyrate. Nutrition Research
Reviews,23(2),366—384.

[31Van Immerseel,F.,De Buck,J.,Boyen,F.,Bohez,L.,Pasmans,F.,
Vo'lf,J.,...& Ducatelle,R.(2004).Medium—chain fatty acids decrea
se colonization and invasion through hilA suppression shortly
after infection of chickens with Salmonella enterica serovar
Enteritidis.Applied and Environmental Microbiology,/0(6),3582
—3587.

[4]Hou J,Lu L,Lian LTian Y,Zeng T, Ma Y,Li S,Chen LXu W,
Gu T, Li G and Liu X (2024) Effects of coated sodium butyrate
on the growth performance, serum biochemistry, antioxidant
capacity, intestinal morphology, and intestinal microbiota of
broiler chickens.Front.Microbiol.15:1368736.

[5IWang,H.,Zhang,C.,Wu,G.,Sun,Y.,Wang,B.,He,B.,...&L1,T.(2020).
Glutamine enhances tight junction protein expression and
modulates corticotropin—releasing factor signaling in the
jejunum of weaned piglets.Journal of Nutrition,150(2),371—
378.

[6]Zhang,W.H.,Jiang,Y.,Zhu,Q.F.,Gao,F.,Da1,S.F.,Chen,d.,&Zhou,
G.H.(2011).Sodium butyrate maintains growth performance by
regulating the immune response in broiler chickens. British
Poultry Science,52(3),292—-301.

EEE T

0P (1996—-), B, %%, 7 d1-F L A AR £ L A w9l
Rl K b F k. SR AR REE
YRR TN E] BT 61 g s A,

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 151



