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waaak', x T, M &7, TR, ZRE, REF, § Z, Bk
(LSO 1 5 Rl B S A K DR € 5 W A 5 ) PTG S0 5, S 3 5230065 2.3 Ml e
APV RHE A B A IR 2 7 e 2 A A S AR K AR 130118)

FE.  HIFSE AR IR 20% AT K 20% 340 B AR AP R INR R K4 B ( Glutamine , Gln ) %% 4/
INER I RSB AR S G BEHLRE RS IR 8 120 HU 1 H IR AR ST AHE 19 E AR R /INE S BE AL Ay 4 21, 43 3 At B2 (Al
MEELRH H M) SEFPRIZL CGRAPR S B AE AR AP 209% S0H1) MSERPRIZE B RS A3 BIER N 0. 5% (1. 0% Gln B
Wl A S AEE,BANER 6 J3Y RN 21 d, S5RFW . 53 RA M L, 20% AR N B 5 R TR &
i ARG T (P<0.05) , W AR T T 6 W a5 W A I i AR X BE RIAR G 5 2k ( P<0. 05 ) B BELAIE | g i i vk R 8
FREL(P<0.05) o BLAI,20%EFFHIRS N IA B 3 REAR T I 7 2 % BREE 1 A (Immunoglobulin A, TgA) (EEREH G
(Immunoglobulin G, 1gG) M Bk 1 M ( Immunoglobulin M ,IgM ) 7 i ( P<0. 05) , B T 25 1 6 I 50 558 o 1 74 4
JEEREE 1 A (Secretory immunoglobulin A, slgA) % &2 DA} 25 B MUCT F1 MUC2 mRNA 235K (P<0.05) ., 5
20%ZEAFAHZLAR E , 20% SEATH H R AR 0. 5% Gln AU RN T M AR B (P<0. 05) 511 20% 3244 H Hi Hh
W 1.0% Gln SBZEHEIN T -+ =48 W 25 W S 1 i ARG BE ARG B 5 ( P<0. 05) , S 38 1 RELAIE | g g A vk [
HRE AR B IR BU(P<0.05) , &8N T I35 TgA TgG Al IgM 8 (P<0.05) , &34 T =S A BhIE sTegA S M H gk
i MUCIT Rl MUC2 mRNA Fik7KF-(P<0.05) , HIULAT UL, HAR A 209% 32 AFR R N2 8 A% T B AR ma /N B XS i i 4
B 8 S LS (B 209 SR H B R IRAN 1.0% Gln TR SRR A= B30V T BT 58 e VR

KR ARG SO BARM/INEXS; B eEPLae
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Effects of 20% rapeseed meal and glutamine supplementation on intestine
indices and immune function of Qiandongnan Xiaoxiang chicken
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Chishui River Basin, Zunyt 523006, China; 2.College of Animal Science and Technology of Jilin Agricultural University, Jilin Provincial Key Laboratory
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EEWB . SNEREITIA [ B A 2017(1205) 15 BHHE &
JRRQIBAATH [ AR AA(2017) 10 5 ] 538 X
TREE A 3 4 30 I [ T R4 (2018) 08 215 38 X it the effects of 20% rapeseed meal and 20% rapeseed meal
“15851" AA T H (20500202134) ; St M 44 H & 5 A [ 5 supplemented with different levels of glutamine (Gln) on
A KY 5(2016) 258 ] 5 5 M 45 IR 45 4 72 b A 191 intestine indices and immune function of Qiandongnan Xi-
(A A 75 201905) aoxiang chicken. A total of 120 1-day-old Qiandongnan Xi-

YEZE B SRATIAR(1981-) I8 INAR I &5 A, T, B30, WF9 5 1) aoxiang chicken with similar body weight were randomly
NEPIE TR B . (E-mail) zhangbolin@ zyne. edu. divided into four groups (A, B, C and D), and there

cn

Abstract:  The aim of this study was to investigate
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were five replicates in each group and six chickens per replicate. Group A was defined as control group and was fed with the
basal diet, whereas group B was fed with diets supplemented with 20% rapeseed meal ( equivalent amount of soybean meal
was replaced by rapeseed meal in the basal diet) , and group C and group D were separately supplemented with 0. 5% Gln
and 1. 0% GlIn on the basis of the basal diet. The duration of this experiment was 21 days. Compared with the control group,
dietary supplemented with 20% rapeseed meal significantly decreased feed intake and body weight gain (P<0.05), de-
creased the relative length and relative weight of duodenum, jejunum and ileum (P<0.05) and decreased spleen index,
thymus index and bursa index (P<0.05). Moreover, dietary supplemented with 20% rapeseed meal significantly decreased
the contents of immunoglobulin A(IgA) , immunoglobulin G(IgG) and immunoglobulin M(IgM) in serum ( P<0.05) , and
decreased the secretory immunoglobulin A (sIgA) contents and mRNA expression levels of MUCI and MUC2 in jejunal
mucosa ( P<0.05). Compared with 20% rapeseed meal supplementation group, 0. 5% Gln supplementation only increased
relative length of ileum (P<0.05), but 1.0% Gln supplementation significantly increased the relative length and relative
weight of duodenum, jejunum and ileum and spleen index, thymus index and bursa index (P<0.05). Additionally, 1. 0%
Gln supplementation increased the contents of IgA, IgG and IgM in serum (P<0.05) and the content of sIgA in jejunal
mucosa (P<0.05), and mRNA expression levels MUCI and MUC2 in jejunal mucosa ( P<0.05). Therefore, 20% rape-

seed meal supplementation significantly reduced intestine indices and immune function of Qiandongnan Xiaoxiang chicken,

however, 1.0% Gln supplementation could improve the inhibitory effect.

Key words;

ST B /N X 2 N A W EL AR ) I 5 PRI A
i, FZ A TSt B AR SR X B R
/N BB BE R ST FR B I RE TR S R
B GE S 7R B /N Xl 77 R R A 4
— ) HARBCHIbRUE , SRR B /INE XS R TR 5
FOHEAT , JHE H R 8 7B 2 T 1 o el ok i A2 31 OG0, B
B b HOI e PR  BR B RDRE L O
JOT B 1SR AR R A I S i o Sy RIS il e e} T
Wk SR EE R, HEZMIEFEE, e
— 5 FU B A 2 A AR s S0k, kb vl Ak A7l 4 T
Pk R A R L

SEAFR R MEBCE RIS A B =9, 5 B3R
TH®KZ 0 HE A R, HLE A S a0 30.0% ~
39. 7%, & o AR, =0T Y & 2 iRk Bk
PR BRI, SERPRA R A B A AR R T
TO AN SR T A HUE IR T, REAE 52 W sh ) 1) A 3 &
B IR HACR R R e e Re X 7 — e f R
il T IHAERR R K2R as R
FERLI A XS H AR IS 10% 2245 SRR T A 5
i PRI XS A AR PR R T SR T Bt 2 SRR S i A
N, SR £ X RGP AR R FBE R, Rabie 251
TEH] Cobb PAXS A WFFE X 42, 43 il 48 3 H K s in
0.10.0% .12. 5% 15.0% J% 20.0% F=EAFH1, & 88 H
FLHR N 20. 0% 32AFR & FEAR T 21 H il XS Y
SR H BB 3G TR L A SRS

glutamine ; rapeseed meal; Qiandongnan Xiaoxiang chicken; intestine index; immune function

KPSt RIS S 257 I 348 Jo o Bk o i L M A R
M, Min 2O 1 H RS RS AT X4, 4 B AE
H AT 0.5% 10% . 15% .20% I 25% K- 1)
SEAPHIRIRHI R 18 d, & B H AR I 25% SRAT
VELE 35 AR T RN - 249 3 5 o SO HOR
Gopinger 25 BF sy 45 3 B, HAR AR & B0k
NS T 20% 0, RIXS B I IE TR A Z 2R, R
SERPRUR R SR B B S5 R 0  H
R S I R 7] A SR A (O B B0 T 20% ) 23 B
TRARG A K BE , BRI T T 25, 128 11 52 1 A RS A A=
KRR, BRI, /N A2 LA 3R 43 T AL R0 A 9 B
B, A HE N TIRE . it R R b
HEL)E i (A D) BE 58 35 K A R 2 s A X e
71T R b 4 LA K S R R LR e e
FIR R, O T RA] Rl bR R S AT AE B AR
VRN, AT ARTE H AR R IR I 20% SEAF R
SERH T SRS IR T0URS it 6T PR B 3 AT R
T Ay RIS 2 o K I A 7= v BB B AL i
A B ( Glutamine , Gln ) 2 gy 18 40 it i) « B2
BoRb, BLAT IR Uk b A S AR AR
H R HEIN Gln A A FARE HE I iE A4 K R & ek
o E A 3G FE | AR H KB, R ALK G bl
el Bartell" WFSE4E R LW, HMR PN 1%
Gln REMI T AN+ 8 =9 E&EE,
Wu 2 RIS RIFERER I, H AR ER I 1% Gln
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I WiE 90 G RS RO TR
i, JFH, HFEI Gln A F T4+ 8L A 45
PR 8 B, R 0 P I f A AR
SEUTAE XS BB R 4 SIS N 0,0.5% 1. 0% K&
1.5% Gln, ZELH I Gln 35 40T PR RS il
BRFG B AT 48 %, 9 H 2L 1.0% Gln B INSUR B
I VLSS, HAR AN Gln A F T2 2 7
B R RERTERT ., F, AT, BRI
Gln A7 A] RERE I 5 700 1 SR RS v XS i 1 & B
B AR B AN F g2 H 2] H ik 1k, A AT A A L
i, R, AR B 58 40018 HUES AR B /N 39 S I 52 %)
38 5 7E H H ORI I 20% 32 FFR B AS TR K SF
Gln , BIFFT H AT 4 g /N X A e M e K il S e L
REASZ I, DT R B8 7 B /N B g 4 109 H R Rk 2 i
il S SRR A BRI SRS 2 K

e

1.1 R REFEE

BEAT 120 H 1 H 815 i AH i HL R i I 1k 5
HEA/INERG  BENLSY A 4 41, 43500 Ry o) R A (i R 3
filt HAR) SRFFRAZE (CRAT R A A0 B4 HORR v
20% K1) B KR HORR AL 2 508 i 0. 5% F
1.0% Gln R4, B AEFHA 5 NEE BN ER6
FUG, FEAt H AR REEAT R H R SRS A H R,
HOMLC ] 2 B I F2 AR fE (2004 ) 64T, HRRFEC T
FOEFRAT IR 1 iR,

I TE 5N A WA VL IR K R A B 52 AT A vl
170 RIY HoR B M B 57,6 M/, F o 45
TR 1 ok, ARG, XS A R ok, TR
IRIG1~3 d, XG5 R R AE 35 CAL LR 2
d FRE1 °C, HBIEZE 25 C LAy, FRHE B 44 7
55% ~65% A7 o AR I, XS HoR I 23 hOG iR
A Th PRI AOCIRAR Y . DR FEXG & T4 1, 4% I
TGP RE T AT S 1 21 d,
1.2 FEREH R EKIR

BRI T F AT A 8 4 S B A FRA
A CHABEME &R 35.00%) . Gln MW [ [ 2EHE
BHE R RABR AT, &80 99. 10%,
1.3 FERWNEF

FA-1004 BRI F K, RS %5 R A AU A A TR
S WA VELP ZX3 BUBERR IR 21 8% , 75 r BHE R
H RS F A2 77 BBS-SDC BB TAE G, Brrg & N

PUA I BARAT BR 2 7 A2 57 UVS-99 B i A% 2 il
TRA, v A 1 2 W B4 A BR S W) AR 75 CFX Con-
nect- — il i A 5¢ 6 E & PCR 1Y, 32 [ Bio-Rad A
AR

14 HMAXEE

1.4.1 mpagokdE LR 1 d 6 : 00,
JA A AT Wb B A R] A EROK, B2 d R
18 = 00, A Rk ras PR, B b B2 43
SIERE 10 HAFG U35 0 i 1Y) P XS 2R 47 AR B it 9
SER . RGBT R, A BIE T R
s B 151 g, FH T R e 48 5500

142 sk BEKE A RIEBUBIE MR AN
WEGEANE IR B B T RO FR i, H DA
T E B E

1.4.3 fiFlgE Bk 141 bR B
10 R JEFR T i 1 B AR S /NS R AT 52 %, R B0
JK I 22 10 ml 2048 o, M0ARE R LA i 3 A
tho 784 °C 2 500 v/minZ&F T #5015 min, I8
BN MTEHEAT 502 PRAFAE =20 CUKFR PRI
144 ZHEBEKE TEEHHIRES em A5
(i B, O ) 51 FF B B, 004 14 A B R K ol b £
JBE , HARBE A8 U B 26 A 2 ml VRAFE i
AWE TRAERFI

1.5 MEEREFIE

1.5.1 mpiEdgdon 2 XS RS2 K8 (A 10
HOBAER 2 H)Jar BT I, 40 R+ —
G0 23 B X e, Bk 25 P R ST e it 2 BE L
i % TP AR 430 00 5 45 Mo B 1) o it K 3
iR EOHE, AR XK E =4
BB (em) /5210 T (k) . M AEXT BT = 4%
Jo B I i (@) /SE AT ST A (k) o

1.5.2 S BEasson 2 YT IF I 5 4
YECTBLAE e i AN LR FHRG %8 RT3 i R U e |
LR AR G T it R4 T G 28 25 B 8 400 e , LA
BT IR E AR (o/kg) = TPERE &
(g)/SEHITE i (ke) .

1.5.3 hiF k& adEae RH/MLR
F & AT ML TE P EK & H A (Immunoglobulin A,
IeA) 3K E 1 G (Immunoglobulin G, IgG) &%
EEREA M ( Immunoglobulin M, IgM ) é’.\%{ﬂlﬂfﬁ, ik
e [ B U Y TR RT, FRE TR ™ ks
i B S UL S T
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Table 1 The ingredients and nutritional level of diet

TR A3 B 7 1LY FEREAR 20%30K) H AR
FEk (%) 56.30 56.30
INZER (%) 5.25 0.77
FREFH (%) 4.35 8.23
KK (%) 28.50 8.50
SEHER (%) 0 20.00
a8 (%) 1.26 1.08
=i (%) 0.15 0.15
WHIRAES (%) 1.87 1.95
HHRE (%) 0.04 0.04
JG% (%) 0.10 0.10
BHER (%) 0.15 0.07
WER (%) 0 0.45
KM (%) 1.53 1.86
TRE (%) 0.50 0.50
& it 100.00 100.00
HEH (%) 21.13 21.10
fRHE (MJ/kg) 12.14 12.15
5( %) 1.00 1.01
H A (%) 0.46 0.46
HER+ER (%) 0.86 0.86
WER (%) 1.06 1.06
TER (%) 0.81 0.78

1 ke FARELAE. 45 A2 A 6 000 1U, BRlEZE 2. 00 mg, i 4. 00
mg,ﬂﬂﬁﬁ 42. 00 mg,ﬂtt@@% 4.00 mg,gﬁzﬂ;‘? B, 0.01 mg,ﬁﬁéﬂj? D,
2000 TU, 44238 E 30 TU, 4642 2 K 1. 80 mg, 2 R4S 10. 00 mg, 44
# 0. 15 mg, MR 0. 85 mg, ¥k (LABRRRW.2k1T) 80. 00 mg, i ( LABEAR
Hit) 8.00 mg,%h (LABRIRERIT) 80. 00 mg, B ( IFLAREEIT) 65.00
mg, L LLEART) 0.50 mg, i ( LU BRI ) 0. 25 mg, # IR
Sy MR TR S, AT AR,

Table 2 RT-PCR 3|45 %

Table 2 Sequence of primers used for real-time PCR primers

1.5.4 =i REE b7 %92 3% @ A (Secretory im-
munoglobulin A slgA)4&-Z M & S HFHE slgA %
S R FH R AR 0, EL A B A e R )
Sl BT EON W A R Y TR
BT o

1.5.5 =B ZEGRE MUCI #» MUC2 mR-
NA FAK-Fagml 2 PRI — & ot & 1Y 25 1 20 s
FEf AR 1 ml B2 19 RNAiso Plus (77 i
5 .D9108A , TaKaRa) i) DEPC AL HE Y 5 ml B.0»
B KB SR BWARBIE NI, RIGE 0,
RNA VL3 RNA ¥ & RNA H %, IF H il 4ot
SR 2 T R RNA 1 0D, 000 15 o FIJH Pri-
meScript'" RT master Mix S 7% X 7] & 17 RNA 119
sk WSS B cDNA B T -20 CA 77, R
NCBI i i 2 1 e 31 3 B i 56 8 5191 91 LA B-
actin FEPENZ: A 519 AR T AW F &R,
WS K HIWIEH TS L3 2,

FIFH TB Green Premix Ex Taq il & ( No.
RR420A) #17 RT-PCR 15, #3870 & vt A
LR TR AT 2 T 5 2 I8 Livak %70 19 7 %
AT,

1.6 HIEFHITESHH

IV FH SPSS 20.0 i — e MR AT 5 2545
tr, 255 0 E W A Duncan’ s #F— 307 b8, 45
RS R EIR R IR, P<0. 05 Rn 25 i
.

LK 2 514 (5'—-3") PR/ (bp) LR BBl
FEM 1K (MUCT) 1EF : ACGCCTTCTTCAGCAGCAACTC 183 XM_015279046.2
2T : AGCAGCAGATGTGAGCAGTGATG
B 2 H (MUC2) iE[8] ; CTGCTGTGCTCCACCATTAAGTCC 127 XM_001234581.3
2 : GCTTGACACGCTCGGAGTATAACG
B-WLE#E A FEH ( B-actin) 1E [ ; ATTGTCCACCGCAAATGCTTC 113 NM_205518.1

S i) AAATAAAGCCATGCCAATCTCGTC

2 R0
2.1 20%3FF4A70 Gln R B ERE/MNEBEK
Le-H:sbA

e 3 R, HARH IR 20% 36T HA 2 35 B AR

T AR /INENS 1A R A i SR A (P<0. 05) L, {H
Xt AL A W R R (P>0.05) . 5 20% 3%
FHILAIEE, RPN 0. 5% Gln XF R A4
J e SR AR R W (P>0.05) HY
XPHRZH 22 S AN B2 (P>0.05) o AR, HAR TR fin
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1.0% Gln I 2 ¥4 0 7 MR 3 7 i ok B i (P<
0.05) ,{E X} fi ol A 6 B A i 3 5 1 (P>0.05)
H5XTHRA 22 57 R B3 (P>0.05)
2.2 20%3EFFFAF Gln FM B FENEBIFIE
Eitlz b

Wk 4 Fis , H RIS N 20% S F 1R 5 3 BEAIR
TR/ A8 W 23 W B nl g 4 ARG K
FAHXT BT (P<0.05) o 5 20%FFRZHAH I, H AR
RN 0.5% Gln S 38 0 7 [ iz AR X K B (P<
0.05) , [HXF 48 I 125 B 10 FH X 3 B A X it
[l AR B R A R (P>0.05) , JF H
0.5% Gln ¥ ZS By AH X 5T 5 06 R A 25 S AN (i
F(P>0.05) {48 7 A1 [l iz A0 X4 8 B AR X6 ot
a1 A5 AR B2 4 i IR T R4 (P<0.05) 3 H
WREIN1.0% Gln BZEHIN T + =30 .= &

R4 20%FFHM Gln T B FE/NEBHEIEEHF N

[ Ji B4 AE O BE FAR X B B (P<0. 05) , - H 5% B
HEFAEE(P>0.05), HHEPEM 1. 0% Gln 4H
T AR WA AR R B R AR B A (R AR R 8
FET 0.5% Gln N4 (P<0.05) ,

£ 3 20%FFFHAT GIn FINXTBRE/NEBEKERZIT
Table 3 Effects of 20% rapeseed meal and glutamine supplementa-

tion on growth performance of Qiandongnan Xiaoxiang

chicken
415 REH(g) PRI B (g) T RHA AR
AW 326.60a 131.77a 0.40
B4 302.42b 113.96b 0.38
cH 319.95ab 123.19ab 0.38
D4 324.41a 134.06a 0.41

[E—3 PR R ING PR RN 25 5 .38 (P<0.05) . A 41 3Lt H R,
B 410 20% S HFHIAL (CREFFRI A2 A IR AL HOAR TP i Sk) ,C 4
9 B HEERE RN 0. 5% Gln,D 204 B ZA3ERE E3AN 1. 0% Gln,

Table 4 Effects of 20% rapeseed meal and glutamine supplementation on intestine index of Qiandongnan Xiaoxiang chicken

031 T:?E%*HX# +:j‘§HZJ$EXﬂ‘ 25 AR B 25 Ja AR X IO EY7¥iEPOR NS [0 Ji FE o
KB (em/kg) ittt (g/kg) (em/kg) (g/kg) (em/kg) (g/'kg)
A 85.60a 10.46a 179.60a 18.95a 126.69a 12.80a
B4 80.04b 8.56b 161.73¢ 16.36b 108.96¢ 11.98¢c
CH 81.91b 8.93b 168.10bc 17.89ab 116.13b 12.29bc
D2 87.19a 10.40a 174.67ab 19.09a 122.92a 12.67ab

[ —B ARG R FOR 22 58 B3 (P<0.05) , AAbHRAT LR 3 1E,

2.3 20%3EFFHAFN Gln FMTBRENEBRE
SR EIBEMN M

W5 Piow, S RELAR LE , 20% SR RAR i i
AT AR A /N B i A 1k EC A 8 BRI
FEHEL(P<0.05) , 5 20%EFFFILLAH L, H AR RSN
0. 5% Gln Xl i 25 12 DR EFEEIOR IELIE 45 240G i
FR (P>0.05), H5 X4 2% K883 (P>
0.05) ; HM AR 1.0% Gln 5234 1T fig i &
B ICHEFR HIORN 8 %0 (P<0. 05) , H 5% 4
ZRAREFE(P>0.05), 1.0% Gln 704 MEFE £
FiUe B 48 0 3 F & T 0.5% Gln % N4 (P<
0.05) ,[HERABEIEHS 0. 5% Cln IRIMHZE R AR
F(P>0.05),
2.4 20%3EFFFAF Gln FMX B R E/NEBMFE
RRKREASENEM

W=k 6 FrR , 5% EALAH L, 20% SEAT RIS Jin i
TR T B A /D FE RGN 1gA TgM Al TG &
(P<0.05) . 5 20% & ¥F M1 20 A0 Lk, H R a8 i

0.5% Gln XF LW TgA \IgM Fl TgG 5 S A i 255
i (P>0.05) {H 2 E K T XF B4 (P<0.05) ; H AR
WHN1.0% Gln W T M3 1gA IgM 1 1gG 7
H(P<0.05), HS5 XA ER AR E(P>0.05),
HARHE N 1. 0% Gln 4117 TgA 1gM Fl 1gG & it
WRZEST 0.5% Gln TN (P<0.05)

£S5 20%FFFIA Gln FMBERE/NEGEEREEHEHZNE
Table 5 Effects of 20% rapeseed meal and glutamine supplementa-

tion on immune organ index of Qiandongnan Xiaoxiang

chicken

w5 IR A g e A AR S

B (g/kg) (g/kg) (g'kg)

A4l 1.88ab 6.78ab 4.28a

B4 1.53¢ 6.22¢ 3.69b

C 1.72bc 6.56bc 3.98ab

D4 1.99a 7.14a 4.30a
F =3 PRFEVNG R R R 22 573 83 (P<0.05) , #5ARFZ] WL 3% 3
.
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R6 20%3FHFHAT Gn TN BEENECMFRBEKREESE
B

Table 6 Effects of 20% rapeseed meal and glutamine supplementa-

tion on the content of serum immunoglobulin of Qiandong-

nan Xiaoxiang chicken

e HIEERE M A RPEEREH G GRERRE A M
,ﬁj‘JIJ =X A~ EL PSR

&1 (ng/L) i (ng/L) & (ng/L)
A 1.05a 0.73a 9.99a
B4 0.58b 0.58b 9.79b
CH 0.72b 0.61b 9.81b
D 4 1.14a 0.69a 9.95a

BTN /NG 7 B 73 22 57 5 8 (P<0.05) . 44 BRAL I 3
*o
2.5 20%3FEFFHAF Gln FMBEENEBEH
FHER sIgA S ERIEN

W 1 FR 5% AL AR E , 209% SRR in i
EREAL T B AR /NE G S I R AR slgA & i (P<
0.05) ., 5 20% EFFFI4LAH L, B &N 0. 5%
Gln %75 A ZEIE slgA & iS22 (P>0.05) ,
BB AR T X B4 (P<0.05) ; H MR a0 1. 0%
Gln W E 1IN T 2SI EE sIgA & (P<0.05) , H5
STHRZH 25 A B E (P>0.05), HBHEHEM 1.0%
Gln 75 A FEIE slgA & 0 & & T 0.5% Gln B0
20 (P<0.05) ,
4r a

g T

5L T

1+

S b lsisIgA it (ng/mg)

=

A B4 CH DZ
Lb¥RZH
NENG Fh RN B2 (P<0.05) . AAFIH L 3 1,
Bl1 20%3EFH85 Gln RN BRENEGEHIE slgA &
BHIR0
Fig.1 Effects of 20% rapeseed meal and glutamine supplemen-
tation on the content of sIgA in jejunal mucosa of Qian-

dongnan Xiaoxiang chicken

2.6 20%3EFFHIF GIn TN BEFNEBZEF
FHAE MUCI 1 MUC2 mRNA RiER 20

WE 2 Ji7s , 5% B AR L, 20% SRFFRA R N i
FREAR T B AR M /INEXG S R MUCT B MUC2
mRNA #357KT-(P<0.05) ; 5 20% kR AL,

AN 0.5% Gln %F MUCI F1 MUC2 mRNA %3k /K
WA B EF W (P>0.05) , {38 F K F X 4L (P<
0.05), #RTM, HE P 1.0% Gln BEXE M T
MUCI F1 MUC2 mRNA #35/KF (P<0.05) , H 5%
AR AR E(P>0.05), HHEPEM 1.0% Gln
Ao B MUCT J2 MUC2 mRNA Fik /K4 3%
= 0.5% Gln #IN4L(P<0.05)

3 17 8

3.1 20%3EFFHAF Gln FMXBFEFNEBEK
BRI RN

SEFPRUE & HAR R HIEE BRI, 2 — b
ZERFA R R R 0 BRin Sk S
KEPUEFRH T, WHEERE R T IR AR AL
A MEARTE R 20 X SEHUE R I F AR S T K
BHAKIERE™ . Rabie 251 BFge 4 200, HM
TN 20% KR W E FRAR T 1~ 21 H i I A Kk
fit, Sina % PB4 RIRIBER I, H AL IR0 20%
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