BYE FR2ER 2020,32(11) :5158-5166
Chinese Journal of Animal Nutrition

doi: 10.3969/].issn.1006-267x.2020.11.021

ARAMERBREN B RE/NEBERER . RE
4 BE & 1% 18 IR 52 1% BY %2 i

sRARAR X XNEA =

ISR
(ST 27 5 A 0 5 M R B /KT R 6 50 00 A 5 ) 0 5

kOB HET

L X 523006)

ERE

W OE. KXB S EMERARR ISR BN (Gln) 3% & & A A Kk 2 AR I iE
FERE S E ey Hom, 00 R 1 BES B REA LW RS R A LS A 3 AW, Fa
SAER ,FAEL 6 R, TR R A MR X I AL A AR RAE L AR 0.5%
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RERS e v sl Wy A= I PERE , 4455 i i 4 B S Zh fiE | fie
PR E R E WAL R pLaE ™, (R H
H kA7 5 Gln X PR RS Ji 38 4 2 L RE 52 i 1) F
FERED . R, A I HT ST T AR IS0 A =
JHi %ok 3 A R /N A G A PR BE | 5 1 R B b
HRGRIBE (A 5 M0, L3 DA B A R 0 A X L B0 AR AR A
BregBE i ST A A RS AR

1 #MR5FZ*
1.1 IRk TS

Gln %54 99.10% , FEAUZRETE FA-1004
B+ RV (LSRR ARAA) .
UV759 SH0a] WL 43 606 B TE (RS 2% Bl 2= AU ER
AR 2 7)) | Sigma2 — 16KL &I A% i & 3 &0 Al
(Sigma A, ZEE) \LX400—2 R B0 HL (BT
HAADUIRAX S H 135 A BRA Rl ) L QL—-901 — B4 TR
AY2% 1) T HAR DL IR A 25 1) 15 47 B3 &) | Infi-
nite 200 fEFR1Y ( TECAN 2w, Hit) b TAES
(IR AL B AR A IR A W] i 43 66 BT
( NanoDrop /A #) , & [H ) 38 PCR §" 41 ( Eppen-
dorf A F], 3 [# ) | ¢ )¢ & it PCR {X ( Bio-Rad A
Al ERE)
1.2 Rt

PERE 00 H 1 H i AR E AR T A (R A S AR
INERRG BEMLAY AL 3 AL, B 5 ANER, HAE
26 HAY, X HE 4 fa 0 3 b e R 06 4 7 FE
T R () JE Al 43 SR 0.5% A1 1.0% 1) Gln, F&fi
TRPR S BT (O B 3R AR E) ™ (NY/T 33—2004) i
il , FZH R FRKSF e 1 B

®1 ERARAMRERKE(RTEM)
Table 1 Composition and nutrient levels of the

basal diet (air-dry basis) %

i H Items
JEBl Ingredients

41 Content

TE K Corn 56.30
/NFZ#k Wheat bran 2.94
EKREHH Comn gluten meal 6.33
KIZH1 Soybean meal 18.52
KK Rapeseed meal 10.00
£1#) Limestone 1.18
ik NaCl 0.15
WEFR 55 CaHPO, 1.89
TH R Phytase 0.04

2R 1

I H Items & Content
F ALK Choline chloride 0.15
% R Methionine 0.15
&R Lysine 0.22
K3l Soybean oil 1.63
ikl Premix" 0.50
&t Total 100.00
77K F Nutrient levels”

HLEH B CP 21.18
RHE ME/(MI/kg) 12.12
5 Ca 1.00
AR AP 0.45
FERR+F P E B Met+Cys 0.90
#2 Lys 1.06
&R Thr 0.79

1) TR B 4 e /A K 4241t Premix provided the fol-
lowing per kg of the diet;: VA 6 000 IU, VB, 2.0 mg, VB,
4.0 mg, VB, 42 mg, VB, 4.0 mg, VB,, 0.0l mg, VD,
2 000 IU, VE 30 IU, VK, 1.8 mg, iZFR%5 calcium pantothen-
ate 10. 0 mg, ‘£ ¥ F biotin 0. 15 mg, M R folic acid
0.85 mg,Fe (as ferrous sulfate) 80 mg, Cu (as copper sul-
fate) 8.0 mg,Mn (as manganese sulfate) 80 mg,Zn (as zinc
sulfate) 65 mg,I (as potassium iodide) 0.50 mg, Se (as so-

dium selenite) 0.25 mg,
2) KL BT SR, A A TH(E . CP was a meas-

ured value, while the others were calculated values.

1.3 AFEE

T FR IR AE 5 N A AR T R Kk R A B o
7o I H X & AT B, BT A KT AR,
6 H/9, BAEFE S A Bk RROK, BER
TAIME 3 UK, <& IR AH R BE | O IR A e s i TR
BRI 7 A PSR MR AT, e IR A AR T AT
X g IR 21 d,
14 REHERZRE
1.4.1  [MLiEFE AR

FER IS 45 T 1 K, B H k47 8 h Wikt
(ABAK), Tl 21 X 0800, & 4 % £
10 H(EAEE 2 BHXG) f76 A 5 A X 47 351
IS RO A S S B IMVRCR AR 2 10 mL B0
bR, T g T i . T 4 CL,2 500 r/min
M F B0 15 min, W IV IF O %E, R AT
—20 C &M F R,
1.4.2  SREEIEF R E

B 5 RS (410 X, A EE 2 H)
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ST BPFT IR, 4 it 47 SO | i i AR ok I 3 4 4
PEAE , R 8 KT AR, T TSR e 4 B 45 4L
I AE
1.4.3 25 RE AL R 2

ESHHEBRE S ecm EA BB, FHF AR BY
A1 I i B, FH T8 1 A B R K v T v £ JBE
i, HE3 R SIS R 2 2 mL RAEE T, R A7
TWA T,
1.5 MNEHEREFZE
1.5.1 ‘EKMERE

PIE 1 KA 21 X, LS 57 % B 7R
F/NE RG2S I FRE, AT -3 H B (av-
erage daily gain, ADG) , 75 ], DL &2 o0
A7 43 e 53 B K A Bk S k) H DL
¥ H R & it (average daily feed intake, ADFI) } ¥}
[ (feed to gain ratio, F/G)
1.5.2 i B

X8 S e AT FF A I, 43 5ol 4 UL | g e
tEJANE WY PN O 4 I TR A £ 1 S e K
LR B, R EREOTRE AT .
IR R (g/kg) = IR () /MG H (kg) ;

REFE L (g/kg) = WM (g) /X1 H (kg) ;
W T (g/kg) = MR E (g) /XSG (kg) o

1.5.3  IMiFfREskEH & &=

1ML 75 %o 2% 3R 7 14 A (immunoglobulinA | IgA ) |

H P BR % 1 G (immunoglobulin G, IgG) M % & Bk
5 1 M (immunoglobulin M, IgM ) £ ) 5% F /&
AR G AT DU | 454 A0 TR 4 BRR) & Ui ]
AT, B R & 20 A RS A ) TR

%Fﬁo
1.5.4 =5 I b B4y Wb Y 40 22 BREE | A ( secretory

immunoglobulin A, sIgA) 7 &

K AR S T2 A R sTgA & f
D, 454 20 BR e B on) & vl I A5 AT, B R
B A R AR T ARSI
155 ZBEEEEND 1 (MUCL) MFEHEH 2
(MUC2) mRNA ik 7K

F H RNAiso Plus 7 ( 7= & 45 : DO10SA
TaKaRa 2], H ZA) #E47 25 i %6 5 5 RNA 1) 2
B, 154 20 R e BRI Ul B i A7 R H o 430k
JCEETHIF R LR RNA #EA7 W2 . HR 4% NCBI
Bl PEEAT B 26 MUC & MUC2 514 #)83t
(51 P H N 2 Fir7s ) oSSm0 5E i PCR K6
M=% [ SYBR Green 4% ¥} %, £ CFX Connect™
PCR 1¥#% I #£47, SYBR Premix Ex Taq i 7 & 4
H TaKaRa 2 Al , #24F 20 B 438 70 & vt W 45 454
PLB-Lah 1 (B-actin) H NS, FEH R koK
AT 2 IR Livak %5 B9 05 Wk 47 . BEA R &
JE 3K,

Table 2 EHWHE= PCRIHF7I

Table 2 Primer sequences for real-time PCR

HEH ElkZ 2] PR N
Genes Primer sequences (5'—3") Product size/bp Accession number
1 Ui A TTCTTCAGCAGCAACT

HEH J:oﬁ COCCTTCTTCAGCAGCAACTC 183 XM_015279046.2
MUC1 T : AGCAGCAGATGTGAGCAGTGATG
M 2 i : CTGCTGTGCTCCACCATTAAGTCC

N 127 XM_001234581.3
MUC2 T : GCTTGACACGCTCGGAGTATAACG -
B- Hﬂ'xjj = J:oj’? : ATTGTCCACCGCAAATGCTTC 113 NM_205518.1
B-actin T : AAATAAAGCCATGCCAATCTCGTC

1.6 HIEZITSHH

N SPSS 20.0 H Y — M £ MEAR B 34T 7 22
ST, A 25 5 3 W — 20 A A Duncan [R5 #E1T
ZEIWK, 45RO E 45 1 2 3R 0R, P<0.05
FRERBE,

2 % B
21 fAMAEMGn MBERF/NEBEKERL
=]

TEALAR I Gln % 88 2K B /N 7 X A KPR R 1Y 52
M qn ¢ 3 Frs . 5 X RALA LE, AR I 0.5% 1Y
Gln 2 1 T 8 AR/ /M E W ADG (P<0.05) ,{H
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%t ADFI } F/G %A i Z 50 ( P>0.05) ; i M7 H,1.0% Gln %4 ADG i # & T 0.5% Gln
T 1.0%%) Gln &3 T B A /NG ADG K& Win4l(P<0.05) ,{H 2 412 [i] ADFI } F/G 2%
ADFI( P<0.05) , B E (X T F/G(P<0.05), If ANEZE(P>0.05) .

R3 ERAN Gn N RE/NEGERKMERE R

Table 3 Effects of dietary Gln on growth performance of Qiandongnan Xiaoxiang chickens

ilE| Gln %517k ¥ Gln supplemental level/ % P
Items 0 (%} B8 Control) 0.5 1.0 P-value
P H I E ADG/(g/d) 5.69+0.24¢ 6.14+0.32° 6.54+0.26" 0.001
¥ H R AR ADFI/(g/d) 14.62+0.24° 15.25+0.40" 15.83+1.05" 0.041
Bl EH F/G 2.57+0.09° 2.49+0.09" 2.43+0.05" 0.048

[T B SR AR AN RN R R 22 5 035 (P<0.05) MR BOE 7P RER R 22 5 A 3 (P>0.05) . T,
In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with the same or

no letter superscripts mean no significant difference ( P>0.05). The same as below.

22 ARAEMGn MBEFRE/MNEBRESRE W (P>0.05) ;WA 1.0% 1% Gln B3 178

it oA AR B /N X e e S A B Bk R R Rl (P<
T AR RN Gln XHES R B /N E XS LR EIR L 0.05), FEH.,1.0% Gln 750 25 %) it i 45 %5, B i

IS IR Q36 4 BT, 5 0k BEZH AR EE, AR RE AR BRI IR B E & T 0.5% Gln IRl

0.5% () Gln 2. & 38 50 7 B 78 Bg /N F X Mg i 48 %L (P<0.05)

( P<0.05) , {HXF I A 50OR 5 TC 3 45 80 W 350

R4 ERANGn MBEENEBREREIRHNN

Table 4  Effects of dietary Gln on immune organ indexes of Qiandongnan Xiaoxiang chickens g/kg
T [ Gln % 17KF Gln supplemental level/ % P
Items 0 (X%} Control) 0.5 1.0 P-value
JLIIEFE 44 Spleen index 1.63+0.06" 1.81+0.09" 2.18+0.35° <0.001
i B $5 %0 Thymus index 6.58+0.44° 6.97+0.36" 7.80+0.20* <0.001
£ R ZEH5 %Y Bursa of Fabricius index 3.82+0.26" 4.16+0.37" 4.79+0.44" <0.001

2.3 {AMEMGn HBEFHNEBMBFREIK g6 S (P<0.05) , [HXIME [gA K& 1gM F &%
EHSENEN A B EW(P>0.05) ; FAM N 1.0% K Gln 3

TEARES N Gln XFES AR B /N XS LW S e kAR B0 1 v IgA (1gG M IgM & i (P<0.05) . Jf
HEEmZmang s o, SXTRAML, Wi H,1.0% Gln SIN4 I IgA 1gG & 1gM % i
W 0.5% 1 Gln W28 & T B ARME/NEFGIME  HEEST 0.5% Gln iS4 (P<0.05)

K5 ERAMGn MBRENEGMEFRERESSENFN

Table 5 Effects of dietary Gln on serum immunoglobulin contents of Qiandongnan Xiaoxiang chickens ng/L
Wi H Gln %7K F Gln supplemental level/ % P1{E
Items 0 (X} H8 Control) 0.5 1.0 P-value
GIERRE M A IgA 0.79+0.03" 0.94+0.24° 1.45+0.11° <0.001
RPEREN G 1gG 0.67x0.02° 0.75£0.02" 0.85+0.01° <0.001

FPEFRE A M IgM 9.90+0.02" 9.93+0.03° 10.13+0.05° <0.001
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2.4 (ARAEM Gln B RE/NEB I FEsIgA
SENZMN

TARLER AN Gln X 25 73 g /N 49 25 i B B sTgA
SHRIPFZWAAE 1 PR, 55X A L, ARG
JI10.5% 9 Gln Xf B 75 B /N T X0 25 i R B sIgA &
A BELW(P>0.05) ; W 1.0% 1 Gln
ERIN T B AR/ INEG S R sIgA & (P<
0.05), JFH,1.0% Gln 4% B Bh L sIgA %
HEEET 0.5% Gln iIN4 ( P<0.05) ,

—~ 4 &
g b T
=
%D e
Emﬂ S e
I o
EF o
@ g e
: G
< e
5 e
@ 0
0 (X8 Control) 0.5 1.0

GIn¥n7KF Gln supplemental level/%

BRI R NG PR 22 5 A R (P>0.05) , 4
[Fl/NG FREFOR 2 5 B3 (P<0.05) . TR,

Value columns with the same small letter mean no signif-
icant difference ( P>0.05), while with different small letters

mean significant difference ( P<0.05). The same as below.

E1 AREN G MBERENEG
ZARE slgA S 2N

Fig.1 Effects of dietary Gln on content of sIgA in jejunal
mucosa of Qiandongnan Xiaoxiang
chickens
A e
X o
M2 s T
i 8
< 4 b
Z 5 10
2
SE o5
=0
:§ 0
0 (X #& Control) 0.5 1.0

GIn¥ ii7K~F Gln supplemental level/%

& 2

25 ARFEMGn MNBFFNEBETHFHE
MUC1 1 MUC2 mRNA Fi& K T8 201

T KU N Gln X 25 7R B /D X A g R IR
MUC1 Fil MUC2 mRNA =ik 7K1 5% 0 4n (&l 2 Jir
TN SGXTRRZAR L, WM ES I 0.5% ) Gln X725 5
FEIE MUC1 Il MUC2 mRNA ik K% 47 i &5
) ( P>0.05) ; Fa AN 1.0% i Gln 210 T 23
% B MUC1 Al MUC2 mRNA ik K F (P<
0.05) . JH,1.0% Gln N4 8923 % &5l Muct
A MUC2 mRNA F£ik/KFEH B EET 0.5% Gln
W (P<0.05)

3 it
3.1 (AREI Gln B FRE/NEBE KRR
WS B, AR TR AN 0.5% 1Y Gln X i 2 3
T AR /NEY ADG, {HXF ADFI X F/G %A
SO0, SR AR RN 1.0% i Gln WL 214 0 1T 8
ZRF /NN ADG J ADFI, 3f i Z %% T F/G.
XEWA Gln X8R B /N 4G AR P g ) 42 i 1R
FEA R AR, RN Gin B T2 2N
XK ERE . Xue &V ST R I, 50t AL (FA KR
Gln IR 0) FHH, WA AN 1.0% /4 Gln i
FEWNT AX ADG K ADFI, B ERIK T F/G, X
SARIG 45—, Dai 1 B g8 T
RIZEH, {H Sakamoto 25" BIF 5% 2 B, 1] KL 7% Ain
1.0% 1) Gln Xf 14 H iR AERPERER A W&,
XSRS LGS RIFA B, 12 50 5 ] fg
M TR Gln ZHNE KA ARG,

oe}

1.5

MUC2 mRNAR A /K
MUC2 mRNA expression level

0 (X Contro) 0.5 1.0
GIn#Zs 7K F Gln supplemental level/%

FMRFM Gin SBRE/NEBZHFIRE MUC1 B MUC2 mRNA %K FH#0m

Fig.2 Effects of dietary Gln on mRNA expression levels of MUC1 and MUC2 in jejunal mucosa of

Qiandongnan Xiaoxiang chickens
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32 ARFAMGn HBEFENEBRERE
IEHMN N

T fn B 18 BUR TEIh R & e R A8 1Y 8 245
B MR RS Rk PG R B S R A
B MRS E R B G055 AL G R M fe v o 59
AEBVIMERN" R AL 22 P AR s
T TG AL IE 43 ) 2 & 2 R A 1 =
PRV G 1) A b B 28 B R A bk e L
WINK R AEB R E 4G 20 HIREXE R
AR TR L F I, ABESE B, R AR
0.5% 1) Gln {2 38 I 7 B AR m /D 75 0 Jig B 4
B, AR 1.0% 1) Gln & 3 380 T 25 7R mg /N 49 g
JRFE K MG T AR R vk IR A, TR AR ARl 1k
1 HEZHR I (AA) WX KR 5 sh Yy, 26 HR
FE A RN 0.0.5% 1.0% & 1.5% ) Gln, 45
KL EARRIN 0.5% 1.0% % 1.5% ) Gln . 21
T T PRIXG e Jig i A5 K G e i £, I HL LR R S
1.0% 1Y Gln &R e 4 o W 5T IR S5, 1] ML 45 I Gln
REAE (I F G328 28 1Y R B R BL B2 /= ALK o iz
1NN NSy B ) O AN sV G [ IR
[CEE Pk R B 1S 22 LR PR /N3 2 1
KT LA SRR AR IR N Gln 1T AEE i
Tt G 5 A0 M3 5E 534k 02 3 B A | TR B ik TG 2
GREMN T AT, BRI A 40 i Fe e R
BIEDIRE, Gln XJ 88 B kK B WAL 1 F v] G
S TR N Gln A HLIR 88 38 B 1 & B S it
T R RERS | E S M TR T, AT A T
RIERM T ERET
3.3 fAME N Gn X B R E/NE IS M iE & Bk
EASENZI

IgA 1gG K IgM FEE 1 B ik [ 40 i 53 Wb, ¢
Wik e hie g EEAE M, IUA SRR E A & &
MR IR AE — 8 B2 BE b R T HILAA 50 22 BILBE A9 IR
B AR ZE R R ARSI 1.0% /Y Gin
EWIOT I G IgA L IgG K IgM H B, X 5
Bartell * A HF 7 45 S 40 01, LT 5% 2 0 4] R 5
1.0% 1Y Gln 33500 7 A I IgA 1gG K IgM
&, Bartell 21 Cobb WA ik ie %t %, 76 H
T AR 1.0% 89 Gln, 45 % % BRI 1.0%
) Gln 23N T 21 H RS 1gA & 1eG &
i, 1gG M IgM J& T %l B 40 M AROfE Ve P, & T
A B 20 ) 7 A 4R R A ST R, Gln BE 5
fEiE CDA* (CHEBIYE T 4 i —Fp ) B35 58> , X

HWRAE Gln F] REE I 45 = 4 B vE T 48 A i 1 5 B
Go PEEREE P A 00 T 38 I 1L 3 TG ok IgM Y &5 i
DL EE AR T AR S I 1.0% A9 Gin BE 3 Jin 4o 58
BREE A b i, 45 LR R T e 9 K-
34 ARFEMGn MBFEFNEBTHFHE
& B0

Wi 1 5z A M AE R il b R A1 8L R IR AL
W AR b A5 S BE ) R, 2 4 R S o e 1Y)
B R oy, G AL R TR H i S
TH [ A R DA G, O L, B B IR RE o b R S
FEE R 5Pk 1 03 b 4 1 3 A 38 Bt e, okt £ g
PR 7E Ji T8 4 W B 5 S A, A R P b i R
0 T 75 OGS 1 A 2 S A0 R A 8 7 A 1 sTg A R R T B
g i ) B AR BIL R, i BE LR AP ok B R PR A
B e R sIgA AN EE I B BT R iF BE
FRHT RN RS v 85 B AR D, SR AR A W R R, &
AN P BRI R AR N Gln 2 3
T BB sTgA SR AN B iE sigA
Fr O I H, Wu P DU/ RO AR A A
KPR Gin, 25 5 % B, Gln 38 33 8 4% 7 3
YIRE I T 40 MR 1 B AR A M i AR A 0 T il
sIgA 1431, AR IR 25 SRR B AR AR N 1.0% 19
Gln W E I T B AR F /D0 25 I B sIgA &
X I e B AR I (IgA 1gG M IgM) &
SEIGIN 25 R A — B, X R PR Gln 42 5
T AR SR K F. AT 0 fRRR B8 0 Gln
AT ek XS i T8 e R HILRE , A 2 g a8 A R R
B &R HEARHLRE A T T3 — 2P s,

JV i | Je 240 B T) 1A o K B AR AR 40 L, fiE
W E R T, XA 5 E R R
() 7K R LA JBTR A, 76 W b BB A2 Bt B, AR 3
i 285 G A2 A 2 RN AILBRAO 40 AR B 2k
MUC1 F1 MUC2 /2 EE & 1. MUCL &+
BT AR ES SR ER, S5
Jo 51 K G 8 AR AR 1 O 8, 34 i B T8 B AR B 9
MUC2 4 B ZE & 1, 2 5 4 ¢ 1 1L E % )
e e 7 2 s I AR I AR R T RE L 2 B R R
A E A ARG B, AR 1.0% 1)
Gln 380N 7B R/ N &S E B MUCL 1
MUC2 mRNA £ 3k7KF- AEgE AT, 2 B Fr
1k, A 5 Gln X R3S B 38 Z S MUCT F MUC2
mRNA #3570 E A DL ARGE . R A7
W LA IE R B, A N Gln B 3E3Em T /N
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R RRIR Al M B R, BOE N T = W MUC2
mRNAFR AR, o BB LU G R A 5% % 42
AL SR IR AR N Gin 3 140 1 (0] g 8
MUC1 mRNA Eik/KF, X A] G i T R as
Gln JI¥ T W Bess T A M3 58 I 5 Ak g AR 200
T3 T B 38 2 2R 0 4 0, 2 T 1 5 A Y
PETERE

4 4 it
TR 1.0% A9 Gln BEWSHE = 25 R /& XS
H K AMEBE e sEPERE MW iE S HLRE

SE
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Effects of Dietary Glutamine on Growth Performance, Immune
Performance and Intestinal Mucosa Immunity of
Qiandongnan Xiaoxiang Chickens

ZHANG Bolin LIU Ning LIU Rujie GAO Zhixi XIE Yuxiao WANG Qingrong
ZHU Ling ZENG Boping "
( Key Laboratory of Conservation and Utilization of Characteristic Animal Resources in Chishui River Basin, Department of
Biology and Agriculture of Zunyi Normal College, Zunyi 523006, China)

Abstract: This experiment was to investigate the effects of dietary glutamine ( GIn) on growth performance,
immune performance and intestinal mucosal immunity of Qiandongnan Xiaoxiang chickens. Ninety healthy 1-
day-old Qiandongnan Xiaoxiang chickens with similar initial body weight were randomly allocated into three
groups with five replicates per group and six chickens per replicate. Chickens in the control were fed a basal di-
et, and the others in experimental groups were fed basal diets supplemented with 0.5% and 1.0% Gln, respec-
tively. The experiment lasted for 21 days. The results showed as following: 1) compared with the control
group, dietary 0.5% Gln significantly increased the average daily gain, thymus index and serum immunoglobu-
lin G (IgG) content of Qiandongnan Xiaoxiang chickens ( P<0.05). 2) Compared with the control group, di-
etary 1.0% GlIn significantly increased the average daily gain and average daily feed intake, significantly de-
creased the feed to gain ratio ( P<0.05), significantly increased the thymus index, spleen index and bursa of
Fabricius index ( P<0.05) , significantly increased the contents of immunoglobulin A (IgA), IgG and immu-
noglobulin M (IgM) in serum ( P<0.05) , significantly increased the content of secretory immunoglobulin A
(sIgA) in jejunal mucosa ( P<0.05), and significantly increased the mRNA expression levels of mucin 1
(MUC1) and mucin 2 (MUC2) in jejunal mucosa ( P<0.05). 3) The average daily gain, the hymus index,
spleen index and bursa of Fabricius index, the contents of IgA, IgG and IgM in serum, and the content of sIgA
and mRNA expression levels of MUC1 and MUC2 in jejunal mucosa of 1.0% GlIn supplementation group were
significantly higher than those of 0.5% Gln supplementation group ( P<0.05). In conclusion, dietary 1.0% Gln
can improve the growth performance, immune performance and intestinal immune capacity of Qiandongnan Xi-
aoxiang chickens.[ Chinese Journal of Animal Nutrition, 2020, 32(11) :5158-5166 ]
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