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Injection of Astragalus Polysaccharides into Eggs Improved the Antioxidant
Ability of Chicken Bursa of Fabricius with High Temperature Incubation

SU Lanli, JJIANG Haizhou,ZHAO Yinli, WANG Jinrong, JIA Wei,HU Sanlong
(College of Biological Engineering, Henan University of Technology,Zhengzhou 450001 , China)

Abstract. In order to investigate whether Asiragalus polysaccharides ( APS) improves the antioxidant
ability of the chicken bursa of Fabricius with high temperature incubation, 120 fertilized eggs were divided
into 4 groups and injected with 0,10,20,30 mg APS respectively before incubation, and then incubated in
normal condition. At the embryonic day 10 (E10) to E18, eggs were incubated with 39.5 °C for 8 hours
every day. On O day and the 7th day,chicken serum and bursa of Fabricius were collected to analyzed the
activities of glutathione peroxidase ( GSH-Px) ,superoxide dismutase (SOD) and the concentration of ma-
londialdehyde ( MDA). The results showed that compared with control group,30 mg APS significantly in-
creased the 0- and 7-day chicken body weight by 5.72% and 20.79% (P <0.05) respectively,and sig-
nificantly improved bursa of Fabricius weight by 31.25% and 29.12% (P <0.05) respectively,but had
no effect on the index of bursa of Fabricius. Compared with control group,20 mg and 30 mg APS signifi-
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cantly increased the activities of GSH-Px and SOD (P <0.05) and reduced the content of MDA (P <
0.05) in serum of 0-day chicken,and the activity of GSH-Px increased by 40.30% and 46.35% respec-
tively ,and the activity of SOD increased by 35.76% and 39.81% respectively. Effects of APS on the an-

tioxidant capacity in serum of chicken were observed in 7-day old chicken. In addition, 30 mg APS signif-

icantly increased the activity of GSH-Px and SOD in the bursa tissues of 0- and 7-day chicken (P <

0.05), and reduced the content of MDA (P < 0.05). Compared with control group, the activity of
GSH-Px increased by 33.65% and 24.46% respectively,and the activity of SOD increased by 49.93%
and 37.52% respectively. These data indicated that 20 mg and 30 mg APS improved the antioxidant abili-

ty of chicken bursa of Fabricius with high temperature incubation, and the effect of 30 mg APS was better

than 20 mg APS.
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Tab.1 Hatchability of fertilized eggs
4153 i 25 B/ AR/ % 4R/ % B4R/ %
Group Number of fertilized eggs Hatching rate Rate of health chicken Rate of weak chicken
X RE2H Control group 30 80. 00 87.50 12.50
1 30 83.33 92.00 8.00
2 30 83.33 93.67 6.33
3 30 86.67 96.15 3.85

x2 0 HREBEREBMERERY
Tab.2 Body weight and index of bursa of Fabricius of
0-day chicken

. AN R
) » B [ /g

5 TRt/ g ‘ (mg/g)

Weight of bursa )
Group Body weight Index of bursa

of Fabricius
of Fabricius
X B
33.90 £2.23a 30.53 +£2.25a  0.91 £0.32a

Control group
1 34.19 £3.02a 34.56 +3.45ab 1.01 £0.43a
2 34.76 £2.31ab  35.51 £2.55ab 1.02 +0.47a
3 35.84 £3.51b 40.07 £3.11b  1.12 £0.25a

TEFRAMHE KRR 2ZEFAREFE(P>0.05), AR KRR EFRFE
(P<0.05), FH.

Note: Values with the same letter mean no significant difference (P >

0.05), and values with different letter mean significant differ-

ence (P <0.05). The same below.

M3 FrR, i 1.2.3 417 H &4k R 5 =
A5 X BB 2 B T 12, 62% (14 83% 1 20. 79%
(P<0.05) 5 3 2 409 i 4K B & 20 591 H ik a6 1
ZHFRL 2 HEEE T 7.25% (P <0.05) f1 5. 19%
(P>0.05) 3080 1 20 Fnia s 2 28 4f XS 1 1A i i 22
[ 257 AR (P>0.05) , BH 3 214X 11 12 1G4
R A s 1 R X R B T 9. 22% Al

29.12% (P <0.05) , 5l 2 4 A B E%EF (P>
0.05) o 1256 2H % X8 B 32 P4 48 JORI X B 4 22 S AN
BF(P>0.05), UHALEENTESN 30 mg 3 K2 H
A LA R 2 TR A 7 H O A R A A O R
ERERT .
£3 7 BRENERENEKEEL
Tab.3 Body weight and index of bursa of Fabricius of
7-day chicken

. ) 2R R
) » B [ Bt /g
A5 Rt/ g ‘ (mg/g)
) Weight of bursa )
Group Body weight Index of bursa
of Fabricius
of Fabricius

X B

52.20 £5.10a  101.12 +11.61a 1.94 +0.88a
Control group
1 58.79 £6.41b  119.55 +19.89a 2.03 £0.34a
2 59.94 £8.41bc  128.53 £13.52ab 2.14 +0.28a
3 63.05+£9.14¢  130.57 £12.51b 2.07 £0.62a

2.3 ERESEESHEYSENALECNERSE
L BE S BB

W 4 R, KB 2.3 410 H I A L 3
GSH — Px 3 2 43 3 Wb & B8 4 48 25 T 40. 30%
46.35% (P <0.05) {H5ik % | 415 R R B E(P >
0.05), BEAM, kB 1 24144 (9 1075 GSH - Px i 1
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EX AN 2Z AR E(P>0.05), il 1.2.3
2 XS (9 I SOD 37 4 43 i) bb %o I 4 A XS 4 o T
32.27% .35. 76% .39. 81% , ik | 2% 5 & & K F
(P <0.05) {0 3 4ol 56 2 2 1] 25 55 ¥ F A8 3] B 3%
KFE(P>0.05) K50 1.2.3 AH4EXS 17 MDA &
HA B BB AL T 32.08% 44.94% .66. 04%
(P <0.05), ik 56 3 41449 1ML 7 MDA & & 43 % kb
RIS 1.2 ZHFEAL T 50.00% .38.32% (P <0.05),
Ut WA AR PN U O I 2 W B S I 3 AR e 4 o TR PR AL
B9 0 H 4R 5 135 BT e Ak RE 7, BA 7 S AROME 1k
30 mg R WERCR AT
x4 0 BEHLEIGME h R RIULIBR

Tab.4 Antioxidant index in 0-day chicken serum

21 51 GSH - Px/ SOD/ MDA/
Group (U/mg) (U/mg)
Xf BR 26

Control group

1 203.88 +£13.22ab 273.30 £12.68a 3.96 +1.02b
2 228.01 £11.83a 280.52 £10.23a 3.21 £0.42hb
3 237.84 £12.18a 288.88 £10.56a 1.98 +1.08¢

WS Frw, 5 2.3 407 H k4 il v
GSH — Px [ 1% ¥ 43 5 tb X A $2 & T 32. 96%
51.40% ,SOD {4 3% ¥ 43l b Xt B2 $2 75 1 14.37%
21.22% (P <0.05) ., X5 2.3 2 2 [a] 4 X iy 35 o
GSH - Px 1 SOD (G 2£ % AW % (P >0.05),
AR BT 123 41480 I3 MDA & &2 43 1) e X I
KT 29.59% 54.59% 57.40% (P <0.05) ,
Tl 2.3 ARG M MDA & 4t 40 51 il s 1 4d
FEAIR T 35.51% 39.49% (P <0.05) {HiX % 2 41 1
I 3 AN I MDA &2 2R AR E (P>
0.05) . BEHITERRNTESS 20,30 mg 85 (2 HEREAS W&
PR 2RI 7 B IR HERS I T PRI RE T

x5 7 BAHIGME R RIS

Tab.5 Antioxidant index in 7-day chicken serum

(nmol/mg)

162.52 +12.58b  206.63 +12.51b 5.83 +£1.03a

GSH - Px/ SOD/ MDA/
21 %) Group

(U/mg) (U/mg) (nmol/mg)
Xf HE AL

164.54 +11.26a 247.63 +11.58a 3.92 +0.57a

Control group
1 202.69 +10. 14ab 269.32 +11.28ab 2.76 £0.24b
2 218.77 +11.05b 283.22 +10.21b 1.78 £0.22¢
3 249.12 £12.60b 300.18 +12.56b 1.67 +£0.42¢

24 ENEHEESHENSRBLELEZRER
K IEFR R R

MR 6 Fron, i 3 41 0 H 4 4k x% 3 [C 48 41 41
GSH — Px & PE 43 5 b Xt Al Fnak 56 1 38 & T
33.65% Fl130.28% (P <0.05), 5% 2 4 £ R A
WECP >0.05), {5 1.2 414k 3 [T 454 4

GSH - Px J M AU R4 2% R % (P >0.05) , it
B 2.3 2H 4 XY v Q9 4 2L SOD 3 4 43 ) L X BR 20
BET 38.67% 49.93% (P <0.05) ,{Hik# 2 .3 A
HEXS VL R B 4L SOD Gtz Ml 22 % A B 3% (P >
0.05) . {8 2.3 414fE XS 5 R P4 40 MDA & & 73
S HE X B AH FRAIR T 37.21% .33.68% (P <0.05) 4>
IR G 1 K T 30.68% 26.79% (P <0.05),
HG 23 ZH XS 5 [CRE 20 21 MDA & 7 Z 1] 2% 5
AEF(P>0.05), ULHILEE NS 20,30 mg &
FEZMERE 5 2 2 R IR ALY O % A X ik [ 4
HA LA ANERE
F6 0 BREBERBAANAMLIER
Tab.6 Antioxidant index in bursa of Fabricius tissue

of 0-day chicken

GSH - Px/ SOD/ MDA/
25 Group

(U/mg) (U/mg) (nmol/mg)
X HE AL

222.32 +14.88a 203.61 +53.18a 6.80 +0.59a

Control group
1 228.07 £19.51a 225.28 +16.64a 6.16 £0.48a
2 254.25 +10.99ab 282.35 +38.31b 4.27 £0.84b
3 297.13 £18.26b 305.28 +16.64b 4.51 +£0.62b

MR T Fros, w5 3 7 H ARG i R 2
GSH — Px i ¥ 70 5] b X B A5 1 4 s 1
24.46% F119.61% (P <0.05) ;SOD H %4 43 5 Ho
R ZH AR B 1 4w Y 37.52% 1 31.50% (P <
0.05),5ilHm 2 HERARE(P>0.05), XK1,
2 A4S VE R4 20 4 GSH - Px Il SOD i 1 5 X B
HEZFARE(P>0.05) L4 2.3 44X LK
PELH 20 MDA 55 i 53 1) LU S SR BEAR T 16. 02%
23.12% (P <0.05) ,fHi{ 5% 2 .3 20 4 4 vk [C 7 20 41
MDA & &2 27 ARF(P>0.05), UWHEE
WTE S 30 mg B R 2 MRS W 3 $2 5 28 o iR I AL 1Y
7 H ARG i IR A AL TR RE

£7 7 BREGEREAQA RIS
Tab.7 Antioxidant index in bursa of Fabricius

tissue of 7-day chicken

GSH - Px/ SOD/ MDA/

Ho G
A5 Group (U/mg) (U/mg)

(nmol/mg)

Xif B4

Control group

1 266.34 £11.21a 230.18 +12.70a 21.16 £2.01lab
2 293.23 £15.96ab 250.03 £12.52ab 19.14 £2.06b
3 318.57 £16.28b 302.69 £9.93b  17.52 +2.05b

255.97 £10.33a  220.11 £11.19a 22.79 +2.61a

3 45T
3.1 ERNEHNEESHENTIRNLEERNEAEFA
FREABH®M

HEEMER RPN EELN, S HEY



126 T i R A

%48 %

TP CY N IOy = W= R R i K DY N O = b |
R R BET 2, [ A A 0 4 B i B S T LA
18 T R 4, 0 A R B ek AR A
F 5 30 2o 76 Fp B = RS 10,20 30 mg (I H L
BE B AR R T 4. 16% 4.16% 8. 34% ,
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SR, ERNAR Y ST 20 .30 mg B R 2B AR
BTN IR AL O H I A XS iy 7 A P BT AR
AL S P JF IR MDA & 5, H 30 mg SUR 1620 mg
BORAT, 5 AT 5T 1 8 I 2 MR R A R S W
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g5 TR E RN T G B R 2 R A A XY IR Y &
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