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FEE . [ BN AT & BURALAIN 250~ 1 000 mg-ke™ 7 T A2 21 H 8 RS KHERE, AR B — S50 A T X s
TG AL B BRI A LD BER 2R, [ ER IR R 1 H W E R BT (43+1) g HHIT B MEE AA ARG 256 H B
Ml 4 41,54 8 NEE, BAEE 8 HXG X 1R 21 1] MR L Atk 4 AR, K 56 21 7 56 ath 4] R R 43591 9% i 250,500 A1 1 000
mg-keg T, 21 HIREHEAS T I 1 H AR B S HORE I R W T8 B B U B L S RRE LRSS bR [S5R ] 5 X
ARG, TR I 250 me-kg™ P T WETE R T RATASMENERS B HEEL 2 A B S S 5 AL ( T-SOD ) 1 1 Fn S A4k
eI (T-AOC) , LU R zs AR il /N EE E 1(Z0-1) B E (OCLN) W% HF E2 #H56H F 2(Nrf2) Al SOD mRNA 1
FIRAK IR o 3 AR T 03 IR SR BB R F oo ( TNF-o0) Al D-FLFR ( D-LA) K ZS A B TNF-a mRNA BY3RiK K (P, <
0.05) ; 5% FRZHAH LL AR MR IR N 500 mg- kg™ 2 T 8 T AT AL RERS R 8 & W VH/CD {8, 2 WA B5 R T-SOD 1 14
HT-AOC, 25 [ B h B 4 ik L 2L 2( Bel-2) .Z0-1 F1 Nrf2 mRNA B35 7K, 3 B3 FAR T I TNF-a K- (Pr<
0.05) ; 5 XL A1 250,500 mg kg™ /5 T AR, FARERAN 1 000 mg-kg™' /5 T S T IME P ERRE A M(IgM) Fl 4
FEERIE A G(TgG) 1 (P,<0.05) ;5 500 mg-kg™ 75 T AR L, FAARER N 250 mg-ke ™' 79 T 0 3280 T AT RSN AE 28 B4R 4.
M35 B Z 45 (LPS) /K F-H1 OCLN mRNA FRiE/KF IF WAL T Mm% D-LA K- (P,<0.05) ;5 1 000 mg-kg™ /4 T 4IAH 1L,
TR 250 mg-kg™' T W 3B T PIAT XS ILE RS B R AL, [ B AR T 25 A B TNF-oe mRNA (192835 KF-(P,<0.05) 5 5
1 000 mg-kg ' 5 T AR, FMEIN 500 mg-kg ™' 2 T BEIRE T RS ZSIHE A Bel-2 mRNA 02835 KF I i 2 A%
T I LPS /K- (Py<0.05) , [ Z5i8 1AM 250 mg-ke ™' B 500 mg- ke ' A T 0 MR B & , iR it 1
FIEAE AT RS 25 M T A 254, 32 R 2 1 B s ) B, JELT PR 38 23 W Bt 4 Ak 1 i 0 B 3 1 T T BE 5 0005 Nef2 5530 A O
AR S T HERES T3l PR IR 250 mg-kg™' o
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Effects of dietary rutin supplementation on immune function,
jejunum morphology , mucosal barrier function
and antioxidant capacity of broilers

MA Longfei,CHEN Shun,ZHUANG Su,ZHOU Binbin, LIU Huijuan,ZHANG Jiaqi, WANG Tian, WANG Chao "
(College of Animal Science and Technology, Nanjing Agricultural University , Nanjing 210095, China)

Abstract : [ Objectives ] Previous studies had found that dietary supplementation of 250—1 000 mg-kg™" rutin could improve the growth
performance of broilers at 21 days of age. This study further investigated the effects of rutin on jejunal morphology, mucosal barrier
function and antioxidant capacity of broilers. [ Methods] A total of 256 1-day-old male Arbor Acres ( AA) broilers with similar body
weight(43+1) g were randomly divided into 4 groups with 8 replicates per group and 8 chickens per pen. Broilers in the control group
were fed a basal diet,and those in experimental groups were fed the basal diet supplemented with 250,500 and 1 000 mg-kg™" rutin,
respectively. At 21 days of age,one broiler from each replicate was chosen and slaughtered to analyze the indices of intestinal barrier
function ,immune inflammation ,and antioxidant capacity and other related indices. [ Results ] Compared with the control group,dietary

250 mg-kg™' rutin significantly increased spleen organ index, total superoxide dismutase(T-SOD)activity and total antioxidant capacity

Yo% H #A:2023-08-31
EETE : ERARBARESIH (31972598) ; VL3R A FRALRHE TR H (SZ-HA2021041)
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722 [EZI S S A NI S 841

(T-AOC) of jejunal mucosa and closed small cyclic protein-1( Z0-1)in jejunal mucosa of broilers, blocking protein ( OCLN) , nuclear
factor E2-related factor 2( Nif2) and SOD mRNA expression levels, while serum tumor necrosis faction-a ( TNF-a) and D-lactic acid
(D-LA)levels,and the expression of TNF-a mRNA in jejunal mucosa significantly decreased ( P;<0.05). Compared with the control
group , dietary 500 mg-kg™' rutin significantly increased bursal organ index, jejunum VH/CD value, T-SOD activity and T-AOC in
jejunal mucosa,B-cell lymphoma gene-2( Bcl-2) ,Z0-1 and Nrf2 mRNA expressions in jejunal mucosa of broilers. The serum TNF-a
level significantly decreased(P;<0.05). Compared with the control group,250 and 500 mg-kg™" rutin group, dietary 1 000 mg- kg™
rutin supplementation significantly increased the serum immunoglobulin M (IgM) and immunoglobulin G (TgG ) contents ( P, <0.05).
Compared with 500 mg-kg™" rutin group,dietary 250 mg-kg™" rutin significantly increased spleen organ index ,serum lipopolysaccharide
(LPS)level and OCLN mRNA expression level,and serum D-LA level of broilers significantly decreased ( P;<0.05). Compared with
1 000 mg-kg™" rutin group, dietary 250 mg-kg™" rutin significantly increased spleen organ index,and TNF-o mRNA expression level in
jejunal mucosa of broilers decreased (P, <0.05). Compared with 1 000 mg-kg™" rutin group, dietary 500 mg-kg ' rutin significantly
increased the expression of Bcl-2 mRNA level in jejunal mucosa, and the serum LPS level of broilers significantly decreased (P, <
0.05) . [ Conclusions ] Dietary supplementation of 250 mg-kg™" or 500 mg-kg™" rutin could promote the development of immune organs,
enhance immune capacity, improve jejunum morphology, and enhance jejunum barrier function of broilers. The improvement of
antioxidant function of jejunum of broilers might be related to the activation of Nrf2 signaling pathway. The optimum dosage of rutin was
250 mg-kg™' under the experimental conditions.

Keywords : broiler; rutin ;intestinal function ;immune ; antioxidant

PRI FR A A i v By B 75 B R RO AR I R S e S R AU A A K T RE AR S
TR FEHER DT X A& SR A R T B KR Y T AN SR PR XS A S S A A A
FEYRT, R E A R T, X S f A K B AR pe Ak, B i T R A R T R
RE B, AR TR E R T ALUERAGRRE RG> 4R B B 2R A W) D) BE K
R A AR S, T DLIE S AR TS A A B LA B B A RIS B g PRI AR (Rt B fe
RAEKMAS .

T NRRYEA R P ST AT A B R KR ngEdE sk BT TR R —F R
SRIETARAL S, BAT ZFh A W) 2E D Re, G DT B R et i aet Y i sh
ARERE S TRIT R B, T R B A R M S 5 B K BRI T R4, S AR B 1 A B R R A
W B R SURER B 2 A R R LA ST E L E Y L S AR AR KB, T B
AR B A B R AR R SR R AU BE I VEHT . Caglayan 55" B98I0, 7 T T 3 3
PN T A = e I T ) 2 (3 S A= A e i T S IR 7 N DR T = o I e i =
a2 B R AR 22T i ELA T A R A T R R B AR Y AR £
T Z2 1 SRR AAIS , 76 S T b ) S5 s B P A6 R A S A . SR, T T 1R gY 224
e R R L FE R AR s e b . FRATTHT IR 98 & BRI L % T (250 mg kg™ ) 7T fob 25 42 5 R XS (9 1K
| H 3 RICE R AR B AR AR AR T AL Bk B 3 Dy R 52 i o AS A AR SR 6 0L 7 i
HIWE ST IRl i — 20 DLRAF XS i3 o B x e, MBS 2540 Bt BT fig | s s S P a b D g 5 7
ARG FEAFKE R T X 21 Hiy AA PIXS 52, F35F HOR IS I A T 2l AT XS A= K R RE I ML, A
AR R A = ) RS2
1 #MRIERE
1.1 REME5ET

PL256 H 1 Hik(43+1) g MEMEZIR G5 (AA) RIXGAIRI X 52 WG FLRENL AT K 4 41, 194 8 NE &R, B
AN 8 HNY . &4/ ITEBLREARR P ER A0 mg- kg™ (X BEZH ) F1250.500.1 000 mg-kg™' 5T . AT (fk
SO >95% ) I RTRL T A B AR A BR S Rl LA iR 2 IE 36 [ 1 P58 25 51 43 (NRC,
1994 ) AiAT A 5 85 "B It SRARHERC ], AL B4 FVE R K L3R 1,

1.2 (AFEE

THEE 1 K25 125 52 10 PR XS A 6] 2 10 1) 28 7 FL R 3% a6 2 R 6L = AR i sg ), A8 T 8 1
IS FRIFEH 21 d, AEIKIS IR, CROE PIXS [ F SR 8 R R RIIROK 1 3 d B IRl B O RR (34+1) °C B
JERGAE TR 2~3 C ie&RIE R 22 C, MIXHR B PR HFAE 45% ~55% , 4 BEH URE P EA T 68
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x1 EARERERREEFREBKTE

Table 1 Ingredient compositions and nutrient compositions of basal diets %
JERHH B Ingredients composition IKF Level R4 A Nutrient composition® IKF- Level

E 2K Corn 57.02 1Ri§HE Metabolic energy® 12.57
A Soybean meal 31.30 HLEE H Crude protein 21.42
T KFE K Corn gluten meal 3.70 HZ R Lysine 1.20
LM Soy oil 3.00 FE AR Methionine 0.50
WiAR EF5 Dicalcium phosphate 2.00 5 Calcium 1.00
A} Limestone 1.20 %W Available phosphorus 0.46
LR BRER R EL L-lysine hydrochloride 0.33
DL-FE% % DL-methionine 0.15
A ALEN Sodium chloride 0.30
FlR A Premix' 1.00

1T Total 100.00

T 1) BURR 4 TR . 4E2E 28 A, 10 000 1U; 45422 D, ,3 000 1U; 24226 E,30 1U; 4E2E % K, 1.3 mg; BillEE 2.2 mg; #4425,
8 mg; MR ,40 mg; EALIEDK,600 mg;iZ FR45 , 10 mg; MEMEEE 4 mg; £ 2 ,0.04 mg; MR, 1 mg; 46422 B, ,0.013 mg; %, 80 mg; 4,

8 mg; /i, 110 mg; 5,65 mg; ML, 1.1 mg;f§,0.3 mg, 2)EFRAKFERITHEM, 3) RGHEANIE MI-ke™'
Notes: 1) Premix provided per kg diet: vitamin A, 10 000 IU; vitamin D;,3 000 IU;vitamin E,30 IU;vitamin K;, 1.3 mg;thiamine, 2.2 mg;
riboflavin, 8 mg;niacin,40 mg;choline chloride,600 mg;calcium pantothenate, 10 mg;pyridoxine 4 mg;biotin,0.04 mg;folic acid, 1 mg;
vitamin B,,,0.013 mg;iron,80 mg;copper,8 mg;manganese, 110 mg;zinc,65 mg;iodine, 1.1 mg;selenium,0.3 mg. 2) Nutrient levels are

calculated values. 3) The unit of metabolic energy is MJ-kg™'.

1.3 HmRESLIE

RIGHS 21 REERME, 20,00 Wkl A7tk K H 0800 4> F 4 BEHLEEL 1 4 B By P XS 177K
0, IR B MR B S B S R AR ), 0 R A R e B CRGLAE B R |k FC AR ) JRAREE I VR = R
B2 h JFE0 (4 9C 3000 remin~',15 min) , Ui EIERE T-80 CUKAE P AAAARRI . 28 BEHRIXG (143
Wl BeHZ (29 2.0 em) T 4% 2 PR B8 5 Wl s s U o 5o R R ) HUW) 18 25 A o T 08
8 B AV RIG AT -80 C B ARIRIKAR,
1.4 IEIRUESH®
1.4.1 FFiESESEERNNE R R A R R & #3001 XS I i o D-FLRR
(D-LA) Mg 208 (LPS) & &,
1.4.2 FJBEEBMERIEFRNE BN MR IGIE R G SRR E () 5 RXSIE R & (kg) it
AR ETRE, B G 0 PR RS I T e EER R 1 G (1gG) ARBEER A 1 M (IgM) g RIE R 7 o
(TNF-o) 554865, 500 G0 B R st W A WA IR A ], B 21 d XG2S AR 5 9 o L7 I SEAL AT
FRBTRARFRLL 1:9 2)3 5350 (4 °C 3 000 r-min~' 15 min) , Y& F3E W R ST B E W H AR B R A
T £, Fie WA BRIBE S Ak (ELISA) PN 5E sTgA /K-, R A R o 8 Al A Wik o B k) 6 0 A TR X 23
B L3EWOR B A (TP) & i M E B Fh I h 2 e B H A A 1 slgA &2
143 ZFRESELUNE KEWHL T 4% 2 RPETEE 48 h, B L0 W R, A ka1, )
e BRI AKRS Y 4 )5 & T 5 85 (ECLIPSE-80i &, JE jE H A< ) F AR 4 4. F Image Pro
Plus BN & EHEY P B s BB (VH) BB SR (VW) FIBRE IR EE (CD) IR m /B s
W HAE(VH/CD) .
144 ZHRSUEEXIERNE WS BRI (2 100 mg) 54 FER KL BT RARFRLL 1:9 /Y L)
A3, FE 4 CCTF LA 3 000 remin” B0 15 min, B VS, SR AAH R R & (0 B me 5t @ s A e o B ) I
W (MDA) &t FALEHUE AL RE J1 (T-A0C) | BV E ALY B AL (T-SOD ) 45 W H kit 481k ¥ T ( GSH-
Px) it AL & ( CAT) 3 7%
145 ZHMEL EEFMRENEEXERREKEHONE BUZE R4 2R (2 100 mg) |, ffi
TRIzol 17 ( TaKaRa, 3% ) #2IUE RNA i@ i3 RT-qPCR ¥l H AL mRNA ik, EARSRVER TSGR
WEFEHEAT ) LA BB EE 3 (B-actin) FEF NS HEH i 27249 7 B34 L mRNA (R AH X635 7K
L) 2=
1.5 HBAESSH

I HE K SPSS 22.0 B4 AT HLR 2 5 224387, H Duncan’s ¥ 2 8 L HE, SR FH 2 0P 2k
PR RIS BT AS [ B 72 T A SR
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®2 LHWAEEE PCRSIMFT

Table 2 Sequences of primers for quantitative real-time PCR

S HRT FTHI(5—3") FERIR N bp
Gene Accession No Primers sequence(5'—3") Products size

Nrf2 NM_205117.1 CGCTTTCTTCAGGGGTAGCA/AGTTCGGTGCAGAAGAGGTG 170
NQO1 NM_001277621.1 GGCAATGGCAGCAGCAG/AAGCACTCGGGGTTCTTGAG 138
SOD NM_205064.1 CCGGCTTGTCTGATGGAGAT/TGCATCTTTTGGTCCACCGT 124
GSH-Px NM_001277853.1 GACCAACCCGCAGTACATCA/GAGGTGCGGGCTTTCCTTTA 205
HO-1 NM_205344.1 TGTCCCTCCACGAGTTCAAG/CTCCAGTTGCTGCCATAGAA 181
NF-kB NM_001001472.2 AACAACCTCAGCCAGACTCC/ATGGCCGTTGTAGTTGGTGG 231
TNF-a NM_204267.1 AGCAGGGCTGACACGGAT/ATGAAGGTGGTGCAGATGGG 216
Myd38 NM_001030962.1 ATCCGGACACTAGAGGGAGG/GGCAGAGCTCAGTGTCCATT 115
IL-2 XM_015276098.2 TTCTATGGGGGAGTGGGACA/CACTCACTTTTGGCGCTCAC 85

INF-y NM_205149.1 CACTGACAAGTCAAAGCCGC/ACCTTCTTCACGCCATCAGG 87

Mucin2 JX284122.1 AGCGAGATGTTGGCGATGAT/AAGTTGCCACACAGACCACA 166
OCLN NM_205128.1 CCGTAACCCCGAGTTGGAT/ATTGAGGCGGTCGTTGATG 214
CLDN2 NM_204202.1 CCCGTCCCGTTGTTGTTTTG/CCCCTTCAACCTTCCCGAAA 126
Z0-1 XM_413773.4 TGTAGCCACAGCAAGAGGTG/CTGGAATGGCTCCTTGTGGT 159
Bax FJ977571.1 AGCTGGCGAACACCATCAAA/AGCACGATAATTCTGCCCCA 166
Bcl-2 NM_205339.2 CACAGGTGCCTACTGTCGTT/CACACTGGGATTCTTCCGCT 226
ki67 NM_205505 AGGTCCGTTCCCTCGTT/CATTGTCGTCTGGGTCATC 270
Caspase-3 NM_204725.1 TGGTGGAGGTGGAGGAGC/CCTGAGCGTGGTCCATCTTT 205
B-actin NM_205518.1 TGCTGTGTTCCCATCTATCG/TTGGTGACAATACCGTGTTCA 150

ff;Ner; T E2 M F 2 # A Nuclear factor erythroid-2 related factor 2 gene; NQOI . fif S 1k iF 5 1 3% [ NADPH quinine
oxidoreductase 1 gene;SOD . #8 &AL I fL B L R Superoxide dismutase gene ; GSH-Px; 23 B H id S L P B 3L K Glutathione peroxidase
gene; HO- 1. MZLZ NN 1 2£H Heme oxy enase | gene; NF-kB: 7% F T kB £ Nuclear factor kappa-B gene ; TNF-a: FRESRFER F o 3
A Tumor necrosis factor-a gene ; Myd88 : Bt 43 4b K T 88 I [H Myeloid differentiation primary response protein 88 gene;IL-2: 4NN % 2
H:[H Interleukin-2 gene ; [FN- yﬂﬁjc% Y A Interferon- -y gene; Mucin?2 . R 2 F N Mucin2 gene; OCLN ; A8 3N Oceludin
gene; CLDN2 . 5% %1 H 2 PUAREIR Claudin 2 gene; ZO-1: G /INAE A 1 3R Zonula occludens-1 gene ; Bax ; Bel-2 #1356 X 8 3L
Bel-2 Associated X gene; Bel-2: B AWK VR 3L 2 FEH B-cell lymphoma-2 gene ; ki67:ki67 8 FHFEE ki67 protein gene ; Caspase-3 : M2
TRE R 3 F£[H Caspase-3 gene;B-actin : B-LHHEE FHFEEH Beta-actin gene.

2 ZRES

2.1 AEKEAETABREREIEHNI N
W14 3 iR . SXFIEZ 500 mg-kg™' 75 T 411 1 000 mg-kg ' T AL, AR TR AN 250 mg-kg™' /5 T ik
FREE T ARSI HE B (P, <0.05) 5 5 X RRZHAH LY, T KR BRI 500 mg kg™ T 3558 5 T AT Gk [
W EIREL(P,<0.05) , HIL RSB ™ T B A7 550 B0V (P, <0.05, P, <0.05) , RIESE B 5 T
B2 YA (P <0.05) , AL Z A M iR B8O B & 255
#3 AEATATHABLRESEERNZM

Table 3 Effects of different levels of rutin on immune organ index of broiler

gE| FET UMK/ (mg-kg™") Rutin supplemental levels 745t P {H P-value

Item 0 250 500 1000 SE Py P, Py
WIRRFE L (g-kg™") Thymus index 2.20 2.63 2.34 2.24 0.10 0.388 0.857 0.178
AR %/ (g-kg™") Spleen index 0.83" 1.24 0.94" 0.90" 0.05 0.007 0.868 0.009
FRHEFEE (g-kg™" ) Bursa index 2.41° 3.14% 3.67° 3.18% 0.15 0.022 0.024 0.031

AN FREFORAEAE 0.05 K257 85, Pr Py B Py 2l UCRAIE AR — ik, T,
Note:The different small letters mean significant difference among the treatments at 0.05 level. Py, P; and P stand for treatment, linear, and
quadratic linear, respectively. The same below.

22 AEKEAETIHAFBZHRIE sIgA EEMNFRRREAMAEEFEENZMN

W 4 Fros . SXHHEAL 250 #1500 mg-ke™' 2 T AUAH LG, AL TR ES I 1 000 mg-ke™' % T & 42 = 1M
i IgM Al 1gG F5 & (Py<0.05) , ELIMLE Y IgM Al 1gG & 1 57 T i A 1 3 70 S 300 (P, <0.05, P, <
0.05) -'—?X]Lﬁ?aé FHEG, RS I 250 F1 500 mg - kg™ 24 T 25 B AR T 1M % TNF-a % 3 (P, <0.05) , H.
TNF-o it 52 TR I 5 IR ARG (P, <0.05) o B ALZ A2 I REIE slgA St & 2R
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R4 ARKFETHABZHEE slgA FEURMFEREIKERQ TNF-o BRI
Table 4 Effects of different levels of rutin on sIgA content in jejunal mucosa,serum immunoglobulin
and TNF-« of broilers

WH P T ERINKT/ (mg-kg™" ) Rutin supplemental levels — FrifiiR P {H P-value

ltem 0 250 500 1 000 SE Py Py P,
sIgA &/ (pg-mg™' ) sIgA content 9.72 10.14 9.53 10.25 0.15 0.297 0.473  0.609
IgM %/ (g-mL™" ) IgM content 7.60" 7.26" 7.57" 8.46° 7.72 <0.001 0.001  0.002
IgG &/ (g-mL™")IgG content 512.46" 498.85" 506.10" 563.58¢ 7.73 0.006 0.009  0.010
TNF-o %%t/ (ng-L™") TNF-a content 66.31° 57.93" 57.99" 60.87% 1.08 0.010 0.056  0.005

23 AEKFEETHAFEZEBESERNZME
R s i ST IELAR EE W AR AN N 500 mg-kg ™' 7 T B & TIN5 VH/CD {E(P,<0.05) , H.
WA 23l VH/ CD {ES T 38 A 2 2550 1 2800 (P, <0.05, P <0.05) . HAS4LZ [z VH VW Al
CDEEREZESR
®5 AEATETHABLERARKSHZM

Table 5 Effects of different levels of rutin on jejunum tissue morphology of broilers

s P T HINKF/ (mg-kg™" ) Rutin supplemental levels e P {8 P-value

Ttem 0 250 500 1 000 SE Py P, Py
B FEE/ wm Villus height( VH) 916.21 958.68 979.88 917.68 26.78 0.815 0.920 0.362
B 5 E/ wm Villus width( VW) 165.03 176.08 164.09 169.24 5.18 0.860 0.990 0.790
[ess R B/ um Crypt depth( CD) 199.05 183.66 168.62 176.15 5.72 0.286 0.110 0.318
/R VH/CD 4.62" 5.25% 5.81° 5.32% 0.15 0.038 0.037 0.048

2.4 AREKEATAFSMERREEROZMN
W 6 AR . SXFHEZL 500 A1 1 000 mg-kg™' /5 T AL, MR 250 mg-kg™' /™ T 4 5 AR T 1ML
Hr D-LA JKF-(Py<0.05) , HLIAYE Y D-LA ZKF-5 8 T 30 2 ki A0 26 (P, <0.05) ;5 250 #1000
mg-kg ' AT LG, RSN 500 mg-kg ™ AT MRS T LN T LPS AKOF- (P, <0.05) , HLILE 1 LPS 7K
ST I R AR (P,<0.05) .
F 6 RREKER T pI36 75 5 R AR K E RS0

Table 6 Effects of different levels of rutin on serum intestinal barrier indexes of broilers

WH P T EINKT-/ (mg-kg™" ) Rutin supplemental levels — FRifE% P {H P-value

Ttem 0 250 500 1 000 SE Py Py, Py
D-FLER/KE/ (g mL™") D-LA level 11.72% 9.37" 10.67° 11.39* 0.24 <0.001 0.842 <0.001
N&Z MK/ (EU-mL™") LPS level 9.87% 9.72> 9.23" 10.80* 0.19 0.022 0.142 0.017

Note: D-LA ; D-lactic acid ; LPS: Lipopolysaccharide.
2.5 AREKEATMAFESHEERSENIERNZN
W% 7 s 5% RELHAR L, R 80 250 F1500 mg-kg ™' 2 T B ERE T2 A T-SOD i M
1 T-AOC( P,<0.05) , B2 A h T-SOD & PE AT T-AOC 57 T i 2 K ih 456 (P, <0.05) , {045
HZ I CAT GSH-Px {iHEA MDA 0B & 255
F7 AEKEATR 21 d BIGZ I FRE h i R IEHRHI R0

Table 7 Effects of different levels of rutin on the activities of antioxidant enzymes in the jejunal mucosa of 21 d broilers

I H T/ (mg-kg™") Rutin supplemental levels i P {8 P-value

Ttem 0 250 500 1 000 SE Py P, Py
P&t/ (nmol -mg™" ) MDA content 0.52 0.45 0.51 0.57 0.07 0429 0346  0.223
B AL AL P/ (U -mg™") T-SOD activity 233.62" 279.66" 275.24* 23731 6.67  0.011  0.899  0.001
T E LAY/ (U -mg™") CAT activity 34.40 38.86 37.88 33.93 1.09 0284 0.803  0.059
23 e H ki A ARG P/ (U -mg™") GSH-Px activity 15.38 16.44 17.30 15.36 045 0371 0.842  0.106
BPUAILRE S/ (U-mg ™) T-AOC 2.19" 2.44° 2.51% 2.35% 004 0.039 0.122 0.013

2.6 ARKEAETHAFEEHRHEXREERRIENZMD

WE 1 BT SR AT 1 000 mg-kg™' 72 THA L, AR 250 mg- kg™ 77 T 8 5 FRAK T 25 I b i
TNF-o mRNA 1) % 357K (P, <0.05) , B TNF-a mRNA 23k KF 52 T3 i 5 R i A6 (P, <
0.05) (B4 20 [ /Y NF-kB Myd88 IL-2 1 INF-y mRNA kKB ELERE,
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2.7 ARKEETAFEEBHRELES AT EERIENZNE

WE 2 Frs : SXTHEALAT 1 000 mg- kg™ 24 T 4UAHE, AR BRI 500 mg- kg™ 2 T W E$E M T G5
WA ZE R Bel-2 mRNA 2635k (P,<0.05) , H. Bel-2 mRNA 7E23 I B 10 26 35 K 57 T 3o i &2 —
W\Hﬂ?ﬁ*ﬁ%(l’0<0.05) o B Z 8] HY Bax ki67 F1 Caspase-3 mRNA Fik/KFETL B E XS

P=0.567 P,=0.875 P,=0.517 P,=0.112

20 P=0384 P=0.170 P,=0.088 P=0.001

level

mMRNAFRT 2k K

mRNA relative expression

Mucin2 OCLN CLDN2 ZO-1
FEH Gene

O 0mg-kg' Rutin; [ 250 mg-kg™' Rutin;
[ 500 mg-kg"' Rutin; M 1000 mg-kg"' Rutin
E1 ARKAEATABZFGRIEMRXER
mRNA Fi%7KF 200
Fig. 1 Effects of different levels of rutin on the mRNA
expression level of jejunum inflammation

related genes in broilers
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