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A, A8 ANEE,BIEE I H, AT 60 d F1 120 d RAFE, 2 i 35 AT NE S AL -4 E AL 5 45 DL R ST
FALAH G R . S5 B X005 60 d B, S5 IRZLAH He, LF 41F0 LH + LF 21 1 5% 2% Jbk H Akt S04k ¥ il ( GSH-
PX) K453 T 10. 48% i1 12.06% (P <0.05) ,LF + TH 2 JiFJIE 8 404k 47 15 {L. i (SOD ) . GSH-PX Filif 4 {2 Ff
(CAT) 7KL ) 48 8 AL W I fL -1 (SOD-1) F1 CAT fi mRNA ik 4RI In T 111. 76% (141.32% ,140. 48% .
168. 00% Fil 140.00% (P <0.05) ,LH + LF + TH 21 ;- Il GSH-PX F1 CAT 7K L) K SOD-1 ., 2 bt H ik i 48 1k ¥y il
(GPX) F1 CAT ) mRNA 23584330 T 77. 55% [76. 19% 211.00% 80. 00% F1 169. 00% (P <0.05) ;5 LH £l
TH ZHAH I, LF + TH 2 JIF)E SOD 7K F-43 51340 7 125. 00% F153. 19% (P <0.05) ;5 LH + TH 4441 1, LH + LF 4 F
JE SOD-1 [ mRNA ik &HN T 121.05% (P <0.05) ., L4 120 d 0F, S HRLHAH ., LH + LF 41 \LF + TH 4| f1
LH + LF + TH 4 113 SOD 7K 43 B3 T 22. 44% 16. 98% 1 17. 84% (P <0.05) ,LH + LF 41 iFiiF SOD .GSH-PX #1
CAT 7K 43 BEAN T 38. 46% 43. 72% Fl136. 73% (P <0.05) ,LF + TH 21 Tl SOD FiI CAT /K43 hn T 35. 16%
F146.94% (P <0.05) ,LH + LF + TH 41 JH/ii SOD 7K-F-3E)n T 54.95% (P <0.05) o 5 L ik ARG N 25 B A
BRI 0T K L 7 B oM 35 AT AN [) 2 2 i 448 5 2R Y B S fk Be g, B0 LH + LF 48 \LF + TH 41 f1 LH + LF + TH
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Abstract : This study determined the effect of dietary supplementing superfine powder of Chinese medicine on the antioxidant
ability of laying hens. A total of 576 Xinyang black feather laying hens at 43 weeks of age were randomly divided into the con-
trol, Leonuri Herba (LH) ,Ligustri Lucidi Fructus (LF) ,Taraxaci Herba (TH) ,LH + LF,LH + TH,LF + TH,and LH + LF
+ TH groups, eight replicates per group and nine hens per replicate. At days 60 and 120 of the trial ,the hens were sampled to

determine the plasma and liver oxidant-antioxidant indexes ,as well as the liver expression of antioxidant-related genes. The re-
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sults showed that,at day 60 of the trial ,compared with the control group,the plasma levels of glutathione peroxidase ( GSH-
Px) in LF and LH + LF groups increased by 10. 48% and 12.06% ,respectively (P <0.05) ;the liver levels of superoxide
dismutase (SOD) ,GSH-Px,and catalase (CAT) and mRNA expression levels of SOD-1 and CAT in LF + TH group in-
creased by 111.76% ,141.32% ,140. 48% ,168. 00% , and 140. 00% , respectively (P <0.05) ;the liver levels of GSH-Px
and CAT and mRNA expression levels of SOD-1,GPX,and CAT in LH + LF + TH group increased by 77.55% ,76. 19% ,
211.00% ,80. 00% ,and 169. 00% ,respectively (P <0.05). Compared with the LH and TH groups, the liver SOD level in
LF + TH group increased by 125.00% and 53. 19% ,respectively (P <0.05). Compared with the LH + TH group, the liver
mRNA expression level of SOD-1 in LH + LF group increased by 121.05% (P <0.05). At day 120 of the trial, compared
with the control group,the plasma SOD level in LH + LF,LF + TH,and LH + LF + TH groups increased by 22. 44% ,16. 98%
and 17. 84% ,respectively (P <0.05). The liver SOD, GSH-PX, and CAT levels in LH + LF group increased by 38.46% ,
43.72% ,and 36. 73% ,respectively (P <0.05). The liver SOD and CAT levels in LF + TH group increased by 35. 16% and
46. 94% ,respectively (P <0.05). The liver SOD level in LH + LF + TH group increased by 54.95% (P <0.05). In con-

clusion , the single or compound superfine powder of LH,LF,and TH could improve the antioxidant ability of laying hens to

some extent,among of which the LH + LF,LF + TH,and LH + LF + TH groups present stronger effects.

Key words: Chinese medicine ;superfine powder; Xinyang black feather laying hens ;antioxidant ability
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FR R BTG P4 ( reactive oxygen species, ROS) 55}
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BCA A&l At s & X & EVHEARARA
A, BPrEALEE S (total antioxidant capacity, T-AOC)
NN [ (malondialdehyde , MDA ) {57 & W H 7§ 72
Y TR G T, A A AL B ( superoxide
dismutase , SOD) | 2+ Bt H ki3 & 4k ¥ it ( glutathione
peroxidase , GSH-PX) Fl it 48 {4 & Jiff ( catalase, CAT)
D ) & X B R AR R FRA |, Evo
M-MLV Jz %% 510 & 0 8 SO B A= ) TR BR A
) 5 T A AT G 3 PR 33k 0 B FH 5 140 ol AR T
AW TR IR PR S R 8 T SR A o0l
11, Nanodrop 2000, Thermo Fisher Scientific; PCR
1%, LightCycler® 48011, Roche ,
1.2 Az . SESRAERE

I 43 JE I BT R 576 H BEAL
G378 8 21, o rpont BE 2 ] DR A R MY, 0 20 20 i
FERBEAR A 0. 5% 25 75 (25 7 H 41, Leonuri
Herba,LH) .0. 25% % vi+ ( 4 vif4H , Ligustri Luci-
di Fructus, LF) .0.25% 3 /9% (31 /A 9% 2H |, Taraxaci
Herba, TH) 0. 5% % £k % f1 0. 25% 2 v ¥ (LH +
LF) .0.5% 2515 f1 0.25% 3 /A% (LH + TH) |
0. 25% 4 BT -1 0. 25% /A3 (LF + TH) 0. 5% 2%
BERE 0. 25% 4 51F 1 0.25% /A% (LH + LF +
TH), fH 8 ANEE, HAERL 9 H, #imlh 7
d, IEC 10 120 d. FE Al e R 2 R0 1] 55 b o
(NY/T33-2004) 745 5 0] S5 X0 5 5 5 BE e ], Hoal
BCE SR WL 1, BUREL N B T So iR k42 1L .
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422 A 140 000 U 44 2 D3 50 000 1U 4k 2%
E 480 mg 2/t 2 K3 180 mg 4/ 2 Bl 63 mg 2/}
2 B2 200 mg ., 4EH= & B6 140 mg ., 4EH:= 2% B12 0.7
mg JHEEHE 1 000 mg D-3Z R 500 mg, MR 50 mg,
D-A¥)2 5.0 mg A ALNHAK 900 mg  #E 2 3 000
IU 86 2.0 g 41 0.3 g 5 1.8 g #¥ 2.0 g flll 70 mg,

i 9 mg, IKIGHEXGRH 4 ZHMHESR, HEI R
X, FEXG iR M FL Sk AKOK 8ROk, B H 07:
30 1 16: 00 £ RIME— Y, A N 6 HE B[] 43 K
16 b, Z\ ) LA E K, F5 P8 T3 3 il 7 20 ~ 25 °C,
X R ML 25, R —1IK,

&1 ERHEARENREEFKTE (KFEA)

Table 1  Composition and nutrient levels of the basal diets (air-dry basis)
JEURE [6424 e Wiy GE
Ingredient Rate( % ) Nutrient = Content
Tk Com 62.59 fRi5fhE Metabolic energy(MJ/kg) 11.25
M1 Soybean meal 23.88 ML F Crude protein( % ) 14.23
A%y Limestone 7.94 HNET Ether extract( % ) 9. 66
i Soybean oil 0.49 5 Ca(% ) 3.51
FE A Methionine 0.10 HRE AP(% ) 0.34
TRl Premix 5.00 MR mR Lys(% ) 0.71
£+ Total 100. 00 TSR Met(% ) 0.37

TE - HLER USTRUELAR W S {8, A i AE

Note ; Crude protein and ether extract were measured values, while the others were calculated values.

1.3 #HmRESLE

I3 FREES 60 d A 120 d, AF4 L 8 HiE
XS FREAMRAE , IR M 5 mL, FFEPEE,3 500
r/min B0 10 min 5325 1005 5 BUHIEZH 20, W R0 R
J5i-80 CORAF, FI T8 Ab-Pia b dabn U e A e Bk
B o
1.4 Mm3EFMAFREEL-ENIERNE

PRIUIFAEZHZ1 0. 100 O g, LA 9 {5 0K¥% (4 PBS
B, BT EP B b, 2 500 r/min Z.0> 10 min,
HETEW . 20 CORAF Y M FNFEZH 2 4] 9 |
TR, I BCA 3050 60 I JHF A 2 1 vk B, Ak
AR &2 T-AOC Fil MDA 1=, F ELISA
& SOD (GSH-PX il CAT /K-, $#E A B i i

W S UL A T .
1.5 FrEEHMENEXERRESH
WOTFIEZH S A , FH Trizol X2 HUEL RNA,
PR 28 A0 43 0606 B I 2 L RNA Y B2, ] Evo
M-MLV Sz 5 5850 &0 2 RNA S 54 ¢DNA DL
B-actin P B IER , H PCR (LA SOD-1,GPX3 FiI
CAT ) mRNA k7K. 10 pL SRR ALEE 22 x
SYBR Green Pro Taq HS Premix 5 uL, [ FiiF5|4)
£ 0.25 uL (10 pmol/L),cDNA 2 pL, ddH,0 2.5
pLo PCR JUR 25444 :95 CHAEME 30 5595 CAME
55,60 CiBk 30 5,40 DMEHH, SIWFFHI K 2,
I 27420 315 mRNA AR 35

F2 ZHKESR PCRETASIMES]

Table 2 Primer sequences used for real-time fluorescence quantitative PCR

AR L7 27 FERF RS TR
Gene name Primer sequence(5'—3") Accession No. Product size( bp)
F:AGATGGCGTATGACCCTAGC
CAT R:CCTCTGATAATTGGCCACGC NM_001031215. 2 173
. F.TGGTGCTCTTTGTCAACGTG
GPX3 R. ACTTCAGTGCAGGGAGGATC NM_001163232.3 174
F:GGGAGGAGTGGCAGAAGTAG
SOD-1 R:AAACGAGGTCCAGCATTTCC NM_205064. 2 159
p-actin F:AGTACCCCATTGAACACGGT NM_205518. 2 197

R:ATACATGGCTGGGGTGTTGA
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1.6 HBEBFZITEDHF

R EAE 2 Excel W)L HE S, R H] SPSS 26. 0
RAE AT B R 25 7 244307, Duncan's 803145 213K
LS BEM, P<0.05 HEREE . 0.05<P<
0. 10 HAH B S
2 GHRE5HW
2.1 mMESE-mEHIERHTL

FH22 3 A0, iR A 60 d I5F, 5% R4 AH 1L, LF
ZH 13K SOD Fi GSH-Px 7K P43 ¥ hn 1 11. 25% F0
10.48% (P <0.05) ,LH + LF 20 /1 LH + TH £ |fi 3¢
GSH-Px 7K 4 B34 7 12.06% #1 12.22% (P <
0.05); 5 LF + TH Z04f Lk, LF 4111 3% SOD g 1
11.70% (P <0.05) ; 5 LH + LF + TH 414 k., LF 41
M3 SOD AKSEHEAN T 15.96% (P <0.05) ;5 LF +
TH 1 LH + LF + TH 2040 Lk, LH + LF 2§ Ifi. %% GSH-
Px K4 9138 h0 17 9.55% 1 9.48% (P <0.05),
LH + TH £ 11 3% GSH-Px 7K 5340 1 9. 71% Fi
9.64% (P <0.05) . I 120 d B, 5 %) B8 41 AR
., LH 20 TH 2 \LH + LF 20 \LH + TH 41 .LF + TH
Z0F LH + LF + TH 2 1fii %% SOD 7K 43 5138 in 1T
9.93% , 23.31% . 22.45% . 18.13% . 16.98% #iI
17.84% (P <0.05) ,LH 44 .LH + LF 44 #1 LH + TH
MM FE T-AOC KF 2 ThEa s (P =0.065) , i 5
M3 CAT /KPR F S (P =0.065) ;5 LH
ZHAH G, TH 26 1L 3% SOD /KSER T 12.17% (P <
0.05) ,LH + LF #4 il 3% SOD /K F3ef 1 11.39% (P
<0.05),
2.2 BFEESL-ELERHOTL

22 4 A0, R0 60 d B, 5 X R ZHAH E, LF
+TH ZHJiFE T-AOC ,GSH-Px .SOD MDA #1 CAT 7k
SEAy B I T 115.38% | 141.32% | 111.76% .
106. 52% F1 140. 48% (P <0.05) ,LH + LF + TH 4]
JFHE T-AOC, GSH-Px Fl1 CAT K 3F 43 5l 3 fn 1T

205.13% 77.55% 1 76.19% (P <0.05) ;5 LH +
LF + TH 404 1, LF + TH 4 JFJE T-AOC &A% T
29.41% (P <0.05) , GSH-Px Fll CAT 7K 45 5113 i1
T 35.92% F136.49% (P <0.05), k¥4 120 d
i, S BEZHAH I, LF 26 \LH + LF 44 \LF + TH 24 F1
LH + LF + TH 44 it )i SOD 7K ~F 43 5| 34 hn 1T
51.65% 38.46% .35.16% F1 54.95% (P <0.05),
LF 2070 LH + LF 2 JiFfiE GSH-Px 7K F- 4351 386 in 1
40.51% F143.72% (P <0.05) ,LH 41 \LF 4{ .LH +
LF 20 A1 LF + TH 2 iF BiE CAT 7K 43 51 34 fin 17
40. 82% 59. 18% 36.73% 1 46.94% (P <0.05) ;
5 LH + LF 20 A5 L, LF 24 SOD Fil CAT 7K~F-43
TIET 9. 52% F116.42% (P >0.05) ,
2.3 BFEEMEMAMBEXERRIENETK

1 5 0], IR A 60 d B, 5%t BRZL A L, TH
40 LF + TH 411 LH + LF + TH 41 iF ik SOD-1 f#
mRNA & 3k 2 43 7 3% fin T 208.00% ., 168. 00% il
211.00% (P <0.05) ,LH #4 \LF #{  TH 4 1 LH +
LF + TH Z e GPX3 1) mRNA ZRik i 435l 34 i 17
94.00% .92.00% .89.00% Fi1 80.00% (P <0.05),
LF 24 TH 44 .LH + LF 2§ \LF + TH 44 #il LH + LF +
TH 21 i iiE CAT 9 mRNA ik & 45 53 17
153.00% . 159.00% . 120.00% . 140.00% F0I
169.00% (P <0.05) ;5 LF + TH 414, LH + LF +
TH 41 iFiE SOD-1 1 CAT 7K 43 538 7 16. 04%
F112.08% (P >0.05) . iRIe45 120 d B}, 5% E4H
AHEL,LH + LF . LH + TH.LF + TH #1 LH + LF + TH
ZHF IE GPX3 () mRNA &5 & 70 il B AR T
79.00% .83.00% ,92.00% #1 91.00% (P <0.05),
LH + TH £ .LF + TH £ /1 LH + LF + TH 4 iFJiii CAT
i) mRNA 22 ik 40 M &A% T 46.00% .73.00% FiI
48.00% (P <0.05) ,

®3 EARAMPLBRMNELMRENL-RELIERIZMmM(n = 8)

Table 3  Effects of dietary supplementation with superfine powder of Chinese medicine

on plasma oxidant-antioxidant indexes of laying hens(n = 8)

#1351 Group

i BIE gy
I X HEiR P-val
tem ol LH LF TH  LH+LF LH+TH LF+TH LH+LF+TH sy -value
[0}
iX5655 60 d Day 60 of the trial
T-AOC (mmol/L.) 0.40 0.47 0.42 0.34 0.44 0.47 0.47 0.40  0.014 0.356
MDA ( nmol/mL) 10.57  10.21 9.94 10.95 1154  10.55  10.69  10.61  0.106 0.113
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#3% 3 (Continued Tab. 3)
2051 Gr
e A B iﬁﬁj’f P1{a
Ttem X Ak P-value
Control LH LF TH LH+LF LH+TH LF+TH LH+LF+TH ggym
R4 60 d Day 60 of the trial
SOD( ng/mL) 7.38" 7.91% 8.21° 7. 94 7.85% 7. 60 7.35% 7.08¢ 0. 081 0. 008
GSH-Px(ng/mL) 173.70°  180.66*° 191.91* 183.67%° 194.64°  194.92° 177.67™ 177.78"  1.947 0. 006
CAT(pg/mL) 626.33  612.08  666.19  652.26  611.43  618.48  610.13  602.30 5.057 0. 131
R4S 120 d Day 120 of the trial
T-AOC( mmol/L) 0. 49 0.56 0. 45 0. 46 0.56 0. 54 0. 44 0. 41 0.016 0. 065
MDA ( nmol/mL) 10. 39 10. 09 9.75 10.98 10.73 10. 55 10. 69 10. 61 0. 095 0. 068
SOD(ng/mL) 6.95° 7. 64" 6. 84° 8.57¢ 8.51° 8.21% 8. 13 8.19% 0.115 <0. 001
GSH-Px(ng/mL) 166.62  163.81 163.26  168.51 168.56  164.52  171.16  173.91 1.301 0. 540
CAT(pg/mL) 605.83  639.37  634.35  642.12  648.92  618.70  620.40  628.91 3.799 0. 065
T AT B A bR W) B R R 25 R B 3 (P <0.05) , R,
Note: Data in the same row with different superscripts mean significant difference (P <0.05) ,the same below.
x4 AMBMPABRM I EBIRESL-FHELIERNZIE(n = 8)
Table 4 Effects of dietary supplementation with superfine powder of Chinese medicine
on liver oxidant-antioxidant indexes of laying hens(n = 8)
i
mH A G ﬂjﬁfﬁ PH
Item i i P-value
Contre] LH LF TH LH+LF LH+TH LF+TH LH+LF+TH ggyp
I 60 d Day 60 of the trial
T-AOC(U/mg) 0.78¢ 1. 00" 1.41% 1. 28 1. 15% 1.02% 1. 68" 2.38% 0. 099 <0.001
MDA ( nmol/mg prot) 0. 46" 0.23¢ 0.51% 0. 45" 0.20° 0.41" 0.95% 0. 64 0.051 0. 003
SOD(U/mL) 0. 68 0. 641 0.78 0. 94" 0.71° 0. 85" 1. 44° 1.07% 0.042 <0. 001
GSH-Px(U/g) 5.30¢ 4,941 6. 11 7. 49" 5. 86 7. 34% 12.79° 9.41" 0.395 <0.001
CAT(U/mg) 0. 42° 0. 43¢ 0.47° 0. 58" 0. 48° 0.57° 1.01° 0.74" 0.031 <0. 001
XI5 120 d Day 120 of the trial
T-AOC(U/mg) 1.83¢ 1.85° 2.08* 1. 06" 1.12° 1.24° 1.02° 0.95" 0. 083 <0.001
MDA ( nmol/mg prot) 0.53 1.24 1.34 0.83 0.70 1.17 0.33 0. 06 0.111 0. 094
SOD(U/mL) 0.91¢ 1. 19%* 1.38 0.92¢ 1.26% 1. 10% 1.23% 1.41° 0.038 0. 001
GSH-Px(U/g) 7.48°0  8.85"  10.51% 6. 901 10.75*  8.20%! .20  9.84% 0.309 0. 006
CAT(U/mg) 0. 491 0.69 0.78* 0.52°¢ 0.67°  0.56™ 0.72  0.65% 0.021 0. 001
F5 AMBMPABRS T EGFREREMBXEEREMZMm(n = 8)
Table 5 Effects of dietary supplementation with superfine powder of Chinese medicine on the
liver expression of antioxidant-related genes of laying hens(n = 8)
HH G
. 5] Group ﬂ]ﬁjfi .
Ttem X i MR p e
Conel LH LF TH IH+LF LH+TH LF+TH LH+LF+TH ggyM
IS 60 d Day 60 of the trial
SOD-1 1. 00 1.27% 1. 64" 3.08" 1. 68" 0.76¢ 2. 68" 3110 0. 147 <0.001
GPX3 1. 00" 1. 94 1.92¢ 1.89° 1.71% 0. 74° 1. 62 1. 80° 0. 102 0. 008
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2:5% 5( Continued Tab. 5)

215 Group

W {ER

T H e PA{i
Item Xt R kTR P-value
Control LH LF TH LH+LF LH+TH LF+TH LH+LF+TH ggym
B84 60 d Day 60 of the trial
CAT 1. 00° 1. 14¢ 2.53% 2.59° 2.20% 1. 47% 2.40% 2.69° 0. 143 0. 001
B84 120 d Day 120 of the trial
SOD-1 1.00% 1.33® 1. 36" 1.76" 1.09% 0. 80 0.32" 0.33" 0.118 0.016
GPX3 1.00% 1.39° 1.38¢ 0.55" 0.21¢ 0.17¢ 0. 08¢ 0. 09° 0. 089 <0. 001
CAT 1.00% 0.71% 1.20® 0.95% 0. 94 0. 54 0.27¢ 0. 52 0.055 <0.001

3 Wit E4%iR

MR Rt AL S ¥ A R A 3 4%
ROS BRI 255 AR it A Ak, 3515 15 #4241
FIANEIIAE " . SOD &A= Wy ik P B B A 0 A Ak
fifi . —  FEN A5 T 77 A /9 SOD Al 3 2> ROS 11y
ARG, B AR R . GSH-Px & — Fift 7 3 4 5
AL % ik T, 38 o e A A & R SR KT R AR
ROS 7K, A F T 4 £5 HL K 19 19 & -1 F AL
Wt BT, PR R AL B K O AT B K
BWANLRGEMFAE",

TEATIFFE 1, A AR i v 2488 S0k T B e 2
RIGES 60 d FEAY BT S AL B K T B AR e FE R %
5 (HIREREE 120 d AH R FE AR A H IR 4R v, mT /g
SR R PR e XS LR T BE AN bt S ALBE I T
W N i 481 B AR 2 R B0 A AL K AR
HETT MG ST AL RE 1 . Gu S5 4 , B %5 4F
W S I, FE S A BRI RE R [, I AP Fh T 4E A
il 7K S, T MDA e J s

ARHIFGE R, 4520 v 2 AR Ao 34 1T 4 5 2 SOD
1 GSH-Px 7K, 156 W Hf 245 38 o9y 7T 3 2o 2 i Pt 46
PR KBl FE Y PRI RE 1o o AR N 25
FEROATHE 5 2% SOD AAFE CAT /K PA K Wik
GPX JE[H Fik , T RE 5 o B v & ] 38 S k-t
AT AT BTG PR B D o BN, g B R A T
I ] B RS O K R R A B
Ik A Bz 240 i fpie A A2 R0 R MDA &5 389 im . SOD
il GSH-PX 7K F-Ai " o Huang 45" 31238 , (A MR
0. 4% 5 3 5L TOMs T {5 4 v 48 3 14 i 1 T R
PR KT RIS MDA 55 & 2 i 3 s AL (4 e
FALRE ST o RS Jin £ T F AT B v A 2 R
SOD 1 GSH-Px 7K JFHF CAT 7K F & H: GPX F1
CAT Rk, MTRE S i A =i XL 5 WA
Ko Lol FHIMRER TR EA W WY A M 2E5E BRVE
FIFCAEALRE S, SRR T 58 0w PR R BT

SOD FI GSH-Px /K W&l MDA &8 4 o 7]
Hahn D-2f 2L T 0 B A = 2/ B 40t Cu/Zn-
SOD \Mn-SOD I CAT J[H iy 357, 59 4b, fal ki
VR INTH A B A H2 55 1% SOD /K S FRE T-AOC 7K
S )% H: SOD (GPX il CAT JL[H iy F 3k, ol fig 5 Mo
AT EEPTEA AR A . AR E
W2 BAPUEALRE 1 TRDRR TS N 2 B T A5 Rl A v
J 6 JUL PR 7 4 A T K ST AR OG5 PR 3k 4 okl
MDA 7K,

S AN TR N 25 RERL R4 0T T 4 0T TR A
RO LA N2 25 BE B 4 01T I 2N SRR ORS X TT
B K SOD JKF FFHE SOD  T-AOC .GSH F1 CAT
HOELI K FFIE SOD F1 CAT 3 [ 635, H 76 $2 &5 i
R LA Tl 7K S A1 SOD-1 35 R 26 3k 5 T A T % vt
TR, UL BAAS [R] A 2 75 3G 5 7 B e W A B AR
AL e A U R SN . e 2GR T, 22 ot
T EAT R A AT IE A T, 25 B 5 T 3% IR 0 P
AWM 4 TR RAN 2 1P fE T 2
O T T, s B R AR IR L 0T 1R =i 2R
FITH D A MLIR 28 B A 3 B B A Ak T v, BE
HUE ] 2 MR S A B TG A 37 B I v %) ) el
B R B AL T T A R Ak o
TSIt R R SN 22E )y, TR i AR XS I B
SEALHE B, JF ek R X A PR B AR Y 7
2 B T T, BB R 258 RO U IR TR
T 2GR ORY , AT BE 2 5 W 7R R Y B9 A= W R R
LGB RIE

ZE LR  FETAAR TR A N 25 R B T A TSR 4 0T
TR AR sl S T AR O T e B 0 R T T AR e
/K- EJSATIE SOD-1 .GPX3 1 CAT JEpA ik, e
PR E A TR LRE 1. P LH + LF 41 \LF +
TH 240 LH + LF + TH 2H 7E 345 5509 41 AL RE i
SR T AR, 5 R R A, #EAE 0.25% 2 vi T il
0. 25% Jili B BAR A 2B ok s i



86

KIRF=YIBE R 5T K

Vol. 35

5% 0k

1

10

11

12

13

Xie T, Bai SP,Zhang KY, et al. Effects of Lonicera confusa
and Astragali Radix extracts supplementation on egg produc-
tion performance ,egg quality, sensory evaluation, and antioxi-
dative parameters of laying hens during the late laying period
[J]. Poult Sci,2019,98 :4838-4847.

Liu X,Lin X,Zhang S, et al. Lycopene ameliorates oxidative
stress in the aging chicken ovary via activation of Nrf2/HO-1
pathway[ J]. Aging,2018,10:2016-2036.

Yara S, Lavoie J C,Beaulieu ] F et al. Iron-ascorbate-media-
ted lipid peroxidation causes epigenetic changes in the an-
tioxidant defense in intestinal epithelial cells:impact on in-
flammation[ J ]. PLoS One,2013,8:e63456.

Su T,Qiu Y,Hua X, et al. Novel opportunity to reverse anti-
biotic resistance :to explore traditional Chinese medicine with
potential activity against antibiotics-resistance bacteria [ J].
Front Microbiol ,2020,11 :610070.

Zhang Q,Liu J,Duan H,et al. Activation of Nrf2/HO-1 sig-
naling: An important molecular mechanism of herbal medi-
cine in the treatment of atherosclerosis via the protection of
vascular endothelial cells from oxidative stress[J]. ] Adv
Res,2021,34:43-63.

Song I.,Zhang J,Lai R,et al. Chinese herbal medicines and
active metabolites ; potential antioxidant treatments for athero-
sclerosis[ J]. Front Pharmacol ,2021,12:675999.

Miao LL,Zhou QM, Peng C, et al. Leonurus japonicus ( Chi-
nese motherwort ) , an excellent traditional medicine for ob-
stetrical and gynecological diseases: A comprehensive over-
view[ J]. Biomed Pharmacother,2019,117;109060.

Chinese Pharmacopoeia Commission. Pharmacopoeia of the
People’s Republic of China;Volume I( HrAE A A= 24 .
5—36) [M]. Beijing: China Medical Science Press,2020.

Gao L,Li C,Wang Z, et al. Ligustri Lucidi Fructus as a tra-
ditional Chinese medicine:a review of its phytochemistry and
pharmacology[ J]. Nat Prod Res,2015,29:493-510.

Lakshmi D, Gopinath K, Jayanthy G, et al. Ameliorating effect
of fish oil on acrylamide induced oxidative stress and neuro-
nal apoptosis in cerebral cortex[ J]. Neurochem Res,2012,
37.1859-1867.

Surai PF, Kochish II, Fisinin VI, et al. Antioxidant defence
systems and oxidative stress in poultry biology: an update
[J]. Antioxidants ,2019 ,8 :235.

Heng N, Gao S, Chen Y, et al. Dietary supplementation with
natural astaxanthin from Haematococcus pluvialis improves
antioxidant enzyme activity, free radical scavenging ability,
and gene expression of antioxidant enzymes in laying hens
[J]. Poult Sci,2021,100:101045.

Alagawany M, Abd El-Hack ME. The effect of rosemary herb

17

18

19

20

21

22

23

24

25

as a dietary supplement on performance, egg quality, serum
biochemical parameters, and oxidative status in laying hens
[J].J Anim Feed Sci,2015,24 .:341-347.

Liu Y,Li Y, Liu HN, et al. Effect of quercetin on performance
and egg quality during the late laying period of hens[ J]. Br
Poult Sci,2013,54.510-514.

Gao D,Li Q,Li Y,et al. Antidiabetic and antioxidant effects
of oleanolic acid from Ligustrum lucidum Ait in alloxan-in-
duced diabetic rats[ J]. Phytother Res,2009,23:1257-1262.
Shang X, Pan H, Wang X, et al. Leonurus japonicus Houtt. :
ethnopharmacology , phytochemistry and pharmacology of an
important traditional Chinese medicine[ J]. J Ethnopharma-
col,2014,152,14-32.

Yin J,Zhang ZW,Yu W], et al. Stachydrine,a major constitu-
ent of the Chinese herb Leonurus heterophyllus sweet, amelio-
rates human umbilical vein endothelial cells injury induced by
anoxia-reoxygenation[ J ]. Am J Chin Med,2010,38.157-171.
Huang WQ. Effects of Leonurus japonicus micropowder on
laying performance,egg quality and serum antioxidant capac-
ity of primiparous quail[ J]. Heilongjiang Anim Seci Vet Med
(BIpLE =R ) ,2018,23:156-159.

Yu ZL, Zeng WC. Antioxidant, antibrowning, and cytoprotec-
tive activities of Ligustrum robustum ( Rxob. ) Blume extract
[J].J Food Sci,2013,78 ;. C1354-1362.

Liu B,Ma R,Zhang ] ,et al. Preventive effect of small-leaved
kuding tea ( Ligustrum robustum ( Roxb. ) Blume) polyphe-
nols on D-galactose-induced oxidative stress and aging in
mice [ J ]. Evid-based Complement Alternat Med, 2019,
2019.3152324.

Epure A, Parvu AEE, Vlase L, et al. Phytochemical profile,
antioxidant , cardioprotective and nephroprotective activity of
romanian chicory extract[ J]. Plants,2020,10.64.

Zhao 1.,Zhao JL.,Bai Z,et al. Polysaccharide from dandelion
enriched nutritional composition, antioxidant capacity ,and in-
hibited biocaccumulation and inflammation in Channa astatica
under hexavalent chromium exposure[ J ]. Int J Biol Macro-
mol ,2022,201 :557-568.

Chen ZW ,Ren MX, Guo L, et al. Treatment of the infertility
of Yang deficiency and cold application with modified Yang-
he decoction [ J ]. Chin J Clinic ( 7 B Il IR BEE 4 4¢3,
2022,50:1128-1130.

Zhou ZZ ,Kong XH ,Hu X, et al. Effect of traditional Chinese
medicine compound on production performance, egg quality
and antioxidant ability in egg laying hens [ J]. Anim Hush
Vet Med ( & P 5 H <) ,2022,54 :122-126.

Song N,Bai J,Li Y,et al. Comparative study of the stripping
curve of Sanhuang Xiexin compound granules and single herb

formula granules in four mediums[ J]. J Pharmac Res( 242#

5%) ,2016,35:341-343 369.





