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Abstract: [ Purpose] To investigate the effects of glutamine (Gln) supplementation on immune or-

gan index and intestinal immunity of Qiandongnan Xiaoxiang chickens. [ Method ] A total of 90
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one-day-old Qiandongnan Xiaoxiang chickens with good health and similar initial body weight were
randomly allotted to 3 groups, each group with 5 replicates and 6 chickens per replicate. Chickens in
control group were fed with the basal diet, and chickens in experimental groups were supplemented
with 0.5% and 1.0% GlIn in the basal diets, respectively. After feeding for 42 days, 10 chi-
ckens were randomly selected from each group and euthanized by cervical dislocation for serum col-
lection. Immune organs were moved and jejunal mucosas were collected for subsequent analysis.

[ Result ] Compared with control group, 0.5% Gln supplementation significantly increased the in-
dex of spleen of Qiandongnan Xiaoxiang chicken (P<0.05). However, the spleen index, bursa index
and thymus index and the contents of IgG, IgM and IgA in serum, combined with sIgA secretin in je-
junum mucosa of broilers fed with 1.0% GIn were significantly increased (P<0.05). Meanwhile, the
mRNA relative expressions levels of MUC!I and MUC2 in jejunum mucosa were also significantly in-
creased (P<0.05). [ Conclusion] 1.0% GIn supplementation can promote the development of imm-

une organs and strengthen the immune function of intestinal mucosa of Qiandongnan Xiaoxiang chicken.

Keywords: glutamine; Qiandongnan Xiaoxiang chicken; immune organ index; intestinal immuninty

35 %

WA B /NN A T A B R e AR L
G /NRISE RIS G R, DL L 7R,
FA RGN 25 SRR L TR R Y B D
SRR, AR SRR ECH R AR v, WA E X
AT/ NEXGIERA HARECHIARE, i - fegem
T B IR A, AR REE R AR
TR R PR R R i il Y R
Z U, Jig 8 WE 2 T A W WCE SR ) T
BT, SORMUARRRI RSB, Wil N E 220
R L Uk B 26 0 5 B R AT R LA T o i
A MEAGIR IR E, AR fas &t
B2 i 7B WP e R A A= 1 S 5
TR AR, MK R, ISR A
K, 4ERrR & miE R RIE ALK AT R
HEIRRE,

B EABENE (glutamine, Gln) EHUAN &= F &
(T B8 R, R A Y L R
TR . R IEER . VNS TR I A A )
B CRTART 2% SWEREAE b 1 200 B R bk B2 2400 i 55
P A A0 A AR Y B RR IR, 7RI A A
PRSP SN FEEE G . SRk i 43l
Y R5 A iE e R DI RE 5 O T R EEAEHS, RE
WL HARPEI 1.0% Gln W& AT
BE, BRARRRESUREE, WmipaE s i, M
ERGE S, PrEEBERAL, Sk N
STl = I 55 77k 0 T Pk S E A P oo
X Gln B SRS R Z R, (HCT Gln 78
Hh ] b 7 R i 3 e e ML RE T T AR Y B A HiRGE

PR, AL S M A I R A PR S AR RS /NN
RFFE TS, FEH H R FE 1.0% Gln, 55T
Gln X RS 2 B &K B KB R ifim, L
31 4 2 P /N NS LT KR ) b T A (X
P &R RS

1 MREEZ%

1.1 Rt

KN Z A5 w1, 4 90 P A T = A
I, @R R 1 H BN F R BEAL > N
3, BHASAHER, BOEE 6 P, X R4
MRS HOR, BIG AL TE SLRT B AR I SRS T B
T 0.5% F1 1.0% 19 Gln, REAE MBI ILAR
KA BRITAT AT T, X A 3% R S e 44 IR vy
i1y, BRER 3K, AHREMEK;
PREP RS T . IR SR IE B, gl
42 d. H HBC 1 2 B [0 1 5245 ME (2004) i
17, W0 HARAS OB SR L3 1,
1.2 FEA S48
1.2 FEZH

TR T LR H AR S SO BHE A FR
LT Gln ) 3 _FERERHE R RARA R,
Fri 99.10%; Trizol (N0.9108, TaKaRa); TB Gr-
een Premix Ex Taq 357 & (No.RR420A, TaKaRa),
1.2.2 EE{ULE

AT R (FR 224CN, IR 5 AR
WA BR/AT]); BBS-SDC Bl TAEG (K i
DI AEYIEARARR A F); fEhiE >4 (VELPZX3,



£ 6 1]

Yo WL, AF FORESINAS BN B AR R /N S e a B A U W 1 e i ) 985

R 1 AR BRERREFKE (KTFEA)
Tab. 1 The ingredients and nutrient level of the basal

diet (air-dry basis)

J5UBL ingredients FE/% content

FK corn 56.30
/N2 %k wheat bran 2.94
FAKE FH corn gluten meal 6.33
K G soybean meal 18.52
KPR rapeseed meal 10.00
£ 7 limestone 1.18
#r#h NaCl 0.15
RIRES calcium bicarbonate 1.89
TR phytase 0.04
SALJERE choline chloride 0.15
%R methionine 0.15
HEIR lysine 0.22
K Eil soybean oil 1.63
TivEAl premix 0.50
&t total 100.00
E IR nutrient composition” 7KF level
HLEE A crude protein 21.18
RUTRE/(MI-kg ")metabolism energy 12.12
5 calcium 1.00
4 %% available phosphorus 0.45
HEBRHILE R Met+Cys 0.90
WER Lys 1.06
T35 Thr 0.79

e VTR EME T R IRt 4EZEFRA 6 000 TU. X E 2.0 mg.
% 4.0 mg. MR 42 mg. MESHEE 4.0 mg. 4E4FB12 0.01 mg.
#2E D3 2 000 UL 4EAKE 30 U, 44 K3 1.8 mg. ZRE
10.0 mg. AM20.15 mg. MER 0.85 mg. 2k (LABRER 4% 1T) 80 mg.
(AT R M 11) 8.0 mg. 4 (MATRARR1T) 80 mg. FE(VABREREE 1)
65 mg. WLLABUEL#RiT) 0.50mg. (LLEARRREAH) 0.25 mg. VA&
FOYSEIE, FeAR AT EE.

Note: " The premix provided the following per kg of diets: VA 6 000 IU,
thiamin 2.0 mg, riboflavin 4.0 mg, nicotinamide 42 mg, pyridoxine-HCl
4.0 mg, VB12 0.01 mg, VD3 2 000 IU, VE 30 IU, VK3 1.8 mg, calcium
pantothenate 10.0 mg, biotin 0.15 mg, folic acid 0.85 mg, Fe (as ferrous
sulfate) 80 mg, Cu (as copper sulfate) 8.0 mg, Mn (as manganese sulfate)
80 mg, Zn (as zinc sulfate) 65 mg, I (as potassium iodide) 0.50mg, Se (as
sodium selenite) 0.25 mg.” Crude protein was a measured value, while the
others were calculated values.

RERHMY); 4 C B0 ML (Sigma-16KL, FE[H);
S1010E-3 B4 B0 L (1L R BB # AL B8 A PR A
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1.3.3 7l R 43 WA B 4 9% BREE A (secretory
immunoglobulin A, sIgA) & &l &
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e
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o AR NCBI A 3 R PS5 H B SE 1)
FFIIELA B-actin fENZ:, BHAETAYER, NS
K HEEH P81 L3 2,

23 Bl A 2 5 RNA $RIC . 352 9k B A6 )
Kb Bk AR U F AT, Z R AT RO
TR B3N MUCT B MUC2 mRNA %} 3
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Tab.2 Primer sequences and parameters

A genes 51¥17 % (5'—3") primers sequences B35 accession No. FEPIK/IMbp product size
' F: ATTGTCCACCGCAAATGCTTC
Practin R: AAATAAAGCCATGCCAATCTCGTC NM_205518.1 13
F: ACGCCTTCTTCAGCAGCAACTC
Mol R: AGCAGCAGATGTGAGCAGTGATG XM_015279045.2 183
F: CTGCTGTGCTCCACCATTAAGTCC
muc2 R: GCTTGACACGCTCGGAGTATAACG XM_001234581.3 127
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20 uL, ETFHESIY53 5] 0.4 pLo W FRIF A
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R NELOE PSS RO E sy
1.4 HkEgiith

RGBSR F SAS 7.0 b AT B IR K 5 22
AT (one-way ANOVA) F1HJ{E AY Duncan’s £ 5
P, 45 R “meantSD” 78 . P>0.05 £7R
ERAREE, P<0.05 FREFDE,
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Xk QAR B M e B0 A il 2520 (P>0.05);
MR 1.0% Gln S48 5 T IERE 2. L IREEs
B M R A8 £ (P<0.05), 4l Fb X RRZH 48 v T
16.13%. 17.78% #1 14.78%., 5 0.5% Gln # It ,
W 1.0% Gln 3300 T IS 5L (P<0.05), {H
X FC AR BRI M B8 4505 i 35 52 ) (P>0.05)
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Tab. 3 Effect of glutamine supplementation on the immune
organ indexes of Qiandongnan Xiaoxiang chickens

PR E 205 groups

EiER 4 P
immune organ CK 0.5% GIn 1.0% Gln P value
indexes

FEIRERE

bursa index

JELAE 4R 2

spleen index

g FiAR 2

thymus index

3.15+0.48 a 3.34£0.35ab  3.71x0.19b 0.018

2.17+0.10a 2.34+0.12b 2.52+0.17¢  <0.001

7.51£0.77a 8.12+0.55ab  8.62+0.55b 0.007

AL, I 0.5% Gln X IfiL i IgG. IgM f IgA
A WE L (P>0.05); THN 1.0% Gln i
EHOINT M 1gG. 1gM K IgA B & (P<0.05),
SRR T 21.21% . 1.79% F130.93%., 5
0.5% Gln #HHE, %sHN1.0% Gln BEIEHNT IgA &5
(P<0.05), 1HX] 1gG il IgM BEA BEF (P>0.05).

&4 Gn MNBRENEBMEREKED ST
Tab. 4 Effect of glutamine supplementation on the
serumimmunoglobulin content of Qian-

I FAT AR R85 W35 (P<0.05); CKZLFMRALA] M
0.5% GIn#ZHLf11.0% GlnZH 43 5 7E Atk H AR H4 10.5%F01.0% ) Gln;
ENGE

Note: In the same row, the values with different small letters mean
significant difference (P<0.05); CK group was fed on the basal diet; 0.5%
Gln group and 1.0% Gln group were respectively supplemented with 0.5%
Gln and 1.0% Gln in the basal diet; the same as below.
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. CK 0.5% Gln 1.0% Gln P value
lobulin
9 B G
-%B-Eﬂ(%él . 0.99+0.06 a 1.10+£0.16 ab 1.20£0.11b 0.054
immunoglobulin G
EEREA M
.9& ez . 10.60£0.06 a 10.69+0.16 ab10.79+£0.11b  0.067
immunoglobulin M
HPEIREE A

. . 0.9740.06 a 1.07+0.16a 1.27+0.11b 0.005
immunoglobulin A

2.3 Gln X B REGDEG TSGR slgA & &1
Al

B LA B AR R /N XS 25 i B sIgA
b Gln WIS . SXTIRZLAE
L, 0.5% Gln B inxt =5 i Zh 1 sIgA & &0 i %
0 (P>0.05), TN 1.0% Gln 7] 352 525
FHIE sIgA & (P<0.05). 5 0.5% Gln A, &0
1.0% Gln 7] W E e =S IAZEE sIgA i (P<0.05).

5 -

b
a a
~ 4 T —
g5
247
I8 =
€ g2r
EE
17,] l L
O 1
CK 0.5% GIn 1.0% GIn

A7 groups

TE: HIRE FRR/ NG FREFR IR 22 57 3 (P<0.05); CK falMRELA H
Hs 0.5% Gin 41 H1 1.0% Gln 21 70 53l 76 25 il H O A3 i 0.5% 1
1.0% [ Gln; FIA],

Note: Values with different letters mean significant difference (P<0.05);
CK group was fed on the basal diet; 0.5% Gln group and 1.0% Gln group
were respectively supplemented with 0.5% Gln and 1.0% Gln in the basal
diet; the same as below.

E1 Gin NBERENEB=HFR sigA 22T
Fig. 1 Effect of glutamine supplementation on the content of
sIgA in jejunal mucosa of Qiandongnan
Xiaoxiang chickens
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Fig. 2 Effects of glutamine supplementation on the mRNA

expression level of MUC! and MUC?2 in jejunum
mucosa of Qiandongnan Xiaoxiang chickens
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