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Abstract The objective of this study was to examine the effects of flavonoids from alfalfa on blood biochemical
indexes.oxidation resistance and immunity of dairy cows. Four primiparous Holstein cows fitted with ruminal cannulas
were selected. 4 X 4 Latin square design was used in the experiment and the cows were fed total mixed ration added 0,
20,60 or 100 g alfalfa flavonoids at different periods,respectively. The experiment had four experiment periods and each
period contained 24 days. The results showed: 1) The total protein content of serum appeared change of quadratic
curve,and was decreased at first and then increased with increasing doses of alfalfa flavonoids extract (AFE) (P<C
0.05). The other indexes were not affected by AFE;2) Platelet counts (P<C0.05) and thrombocytocrit (0. 05<C P <<
0.10) were higher than that of control group,and showed a tendency of decrease with increasing the dose of AFE. The

proportion of neutrophil was increased linearly (P<C0.05) ,whereas the proportion of lymphocyte displayed a decline

http: // xuebao. cau. edu. cn
DOI:10. 11841/j. issn. 1007-4333. 2017. 05. 08

Wk H Y. 2016-05-04

WEWH . LHAERREFFRIEE TR E (PAPD); BT #F 2 E A & /T H (143958101000 5 YLH @& K AT 58 A4
BRI I3 H (KYZZ_0367)

W—EH . 4%k, M54 E-mail: zhanjinshun1985@163. com

WIAERE . B E R, B, AR U, S SR ORI R B B B FE ST - E-mail: gqzhao@ yzu. edu. cn



553

di AR A R RIS A IR W 2 VAR A AR BT P RE R A 2 Y R T 67

trend (0.05<CP<C0.10) with the increasing level of AFE;3) The glutathione peroxidase activity was increased linearly

(P<C 0.05),whereas the methane dicarboxylic aldehyde concentration had a tendency of decrease (0.05<ZP<C 0. 10)

with increasing the level of AFE. The catalase activity was increased at first and then decreased with increasing the
dose of AFE (P<C0.05);4) The Ig G concentration of serum (0.05<CP<C0. 10) and the relative expression of Fas

gene in lymphocyte (P<C0.05) was increased first and then decreased with the increasing dose of AFE. In conclusion.

AFE could improve oxidation resistance and regulate the immunity of dairy cow.

Keywords dairy cow; alfalfa flavonoids; blood biochemical indexes; oxidation resistance; immunity
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Table 1 Ingredient and composition of basal diet

R Ingredient 4 4% Content | {2415 ® Chemical composition  #r it Content
H5 R 7B/ (g/kg)? Concentrate supplement 333.50 e RE/ (M]/kg) NEL 7.11
EHMFE/ (g/kg) Gross cottonseed 37.90 MEH/(g/kg) CP 175. 00
FH3EH1/ (2/kg) Beet pulp, pellet 32. 80 MG/ (g/kg) CF 25.00
TR kL (g/kg)® Premix 1. 80 kMR AT 4E/ (g/ke) NDF 311.00
FH I E A/ (g/kg) Corn silage 432.90 JR VR B £ 4/ (g/kg) ADF 151.00
MEFE L/ (g/kg) Oat grass 116. 20 5/ (g/kg) Ca 6. 60
B 15/ (g/kg) Alfalfa 44,90 Wi/(g/kg) P 2. 80

4 ORERHHM TR 5 158. 30 g/kg £ K, 35. 30 g/kg HH1,52. 90 g/kg K5 [ ,54. 90 g/kg WM . 16. 70 g/kg MU HE . 2. 20 g/kg &
#:,3.50 g/kg BRARTS ,4. 40 g/kg BRFRZEH5,3. 30 ¢/ke BRI A B0, QOTURM A& T 50 HARARAL 3 000 TU 44 F A, 31 400 1U
4R D,30 TU 44 % E. 100 mg £, 10 mg #7,35 mg #¥.20 mg 4 .0. 30 mg fL,0. 10 mg i, 0. 08 mg 4. @y~ Wifae Jyit &
B HAl S S

Note:Concentrate supplement contained 159. 30 g/kg corn,36. 30 g/kg soybean meal,52. 90 g/kg soybean hull,54. 90 g/kg dried

distillers grains with solubles,16. 70 g/kg brewer’s grain, 2. 20 g/kg sodium chloride, 3. 50 g/kg calcium carbonate, 4. 40 g/kg
calcium hydrophosphate, 3. 30 g/kg sodium bicarbonate. The premix per kilogram of the diet contained 3 000 IU vitamin A,
31 400 1U vitamin D, 30 IU vitamin E, 100 mg iron, 10 mg copper, 35 mg zinc,20 mg manganese,0. 30 mg iodine,0. 10 mg

selenium,0. 08 mg cobalt. Net energy for lactation (NEL) was calculated and the others were measured.

RNA 1 pL, Anchored-oligo (dT) 18 primer 1 pL, 10 min.55 °C,30 min, fFf8 cDNAREET —20 C
Random hexamer primer 2 yl., Water(PCR-grade) 9 R,

pls Transcriptor Reverse Transcriptase Reaction 1.3.3 314kt

Buffer 4 pl., Protector RNase Inhibitor 0.5 pL, R HE Gene Bank 77 {1 3 KX JF %) . % F Primer 5. 0
Deoxynucleotide Mix 2 pL, Transcriptor Reverse BT 5. 51 9 i Invitrogen A &S (F 2),
Transcriptase 0. 5 pl. & N & 4 & 25 C, HE1 W50 H

*2 5lWigit
Table 2 Primer design

e BRs 719 7 5 P BE /bp

Gene Accession number Primer sequence Product length

F:GACATCCGCAAGGACCTCTA
Bactin NM_173979.3 205
R:ACATCTGCTGGAAGGTGGAC

F:GAGAAATGCACACCAACGAG
Fas NM_174662. 2 189
R:CAGTTGCCTCCCTTCATCAT

F.:GACAGTGGTGCTGAGGATGA
Caspase3 NM_001077840. 1 167
R:AGCCTGTGAGCGTGCTTT

F:ATGACTTCTCTCGGCGCTAC
Bel-2 NM_001166486. 1 181
R:ACGCTCTCCACACACATGAC

F:CGTCTAGGGTTCCTGCAATC
P53 NM_174201. 2 194
R:CTCACAACCTCCGTCATGTG
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1 pL.PCR %7K 3 uL,cDNA 5 L, PCR J% i 4
95 CHUAEME 600 s; PCR WA 95 °C .10 s. 38k
60 ‘CHI 72 ‘CHEMPA 10 s, JHER 45 U5 Fll fige it 243
Br 65 °C .60 s,
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HH s HSARIIE s P S 58 00 s C; o W 4 1Y
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Table 3 Effects of alfalfa flavonoids on blood biochemical indexes of dairy cow
H 5 Group P {8 P-Value
it P o 15
Index 1 Il m v SEM 2tk =K
Linear Quadratic

BN R/(U/L) ALT 29. 05 27. 40 31.00 29. 23 1.62 0.59 0.97
AR/ (U/L) AST 89. 20 80. 38 104. 55 81.00 11.33 0.99 0. 54
BEA/(g/L)TP 80. 34 78.11 77.91 80. 99 0. 90 0.68 0.03
HEH/(g/L)ALB 33.56 33.57 33.52 32.67 0.39 0.17 0.31
Bl B R B/ (U/L) ALP 63.28 59. 88 61.73 55. 50 5.38 0.41 0.80
1L #%/ (mmol/L) GLU 3.95 3.74 4.05 3.94 0. 14 0. 66 0.76
FR % 4./ (mmol/L) BUN 6.01 4.77 5.75 5.88 0. 49 0.79 0.21
WLEF/ (mmol/L) CREA 51. 30 53. 30 52.15 51. 40 1.35 0.89 0.35
SR B/ (mmol/L) TC 6.51 5.56 7.31 6. 60 0.41 0.32 0.78
H il =H/ (mmol/L) TG 0.18 0.19 0.17 0.17 0.01 0.29 0.49
15 % B g 3 M/ (mmol/L) HDL 2.29 2.32 2.49 2.21 0.09 0. 90 0.15
I%% % I§ & 1/ (mmol /L) LDL 1.23 1.23 1.42 1.27 0.06 0.26 0.22
P A/ (U/L) LDH 1198.13  1159.15  1141.25 1 139.05 67.09 0.54 0.79
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Table 4 Effects of alfalfa flavonoids on blood cells of dairy cow

#H 5 Groups P {# P-Value
BTz bt 1 et “x

Index 1 I m v SEM - -

Linear Quadratic

4/ (10° /1) WBC 13.52 13. 26 14. 14 13.28 0.41 0.93 0.49
40/ (10" /L) RBC 6.96 8.85 6.99 6. 60 0.18 0.30 0.48
rhpoR 4/ (10° /L) NEUT 4.57 4.15 5.10 4. 83 0.27 0.21 0. 80
WE4IH/(10° /L) LYM 8.18 8.53 8. 50 7.63 0.32 0.29 0.11
PR A/ (10° /1) MONO 0.33 0.23 0.27 0.20 0.05 0.16 0. 81
WE R M kL4 i/ (107 /1) EO 0.39 0.29 0.22 0.57 0.13 0.45 0.13
g B PR 41 i / (10° /1) BASO 0.55 0.63 0.45 0. 60 0.07 0.94 0.63
I/ /(10° /1) PLT 363. 75 511. 50 501. 75 397.75 48.35 0.68 0.04
kL4 % NEUT 33.56 35.05 37.23 39.10 1.12 0.02 0.18
e/ % LYM 61.33 58.23 58. 20 55.10 1.59 0.13 0.09
KAz A/ % MONO 3.40 2.13 2.58 1.50 0.73 0.16 0. 89
ME R PR AN/ %6 EO 2. 90 2.48 1.63 3. 80 0.91 0.67 0.20
W Bl PR 41 i/ Y6 BASO 0.43 0.50 0.38 0.50 0.06 0.73 0.69
/MR EFR/ % PCT 0.28 0.38 0.37 0.29 0. 04 0.94 0.06

R5 BHEEMIGAEACEEOZM

Table 5 Effects of alfalfa flavonoids on oxidation resistance of dairy cow

2H 5] Groups P {fi P-Value
Ei=RY Fr 1% -

2 -
Index 1 i il v SEM 261 IR

Linear Quadratic

ALY I LR/ (U/mL) SOD 43.02 43.59 45, 44 45. 38 1. 14 0.13 0.80
AW H K E ALY EE/ (U/mL) GSH-PX  420. 61 509. 74 479.12 521. 33 24,96 0.05 0. 38
S EALER/(U/mL) CAT 57.57 59.75 57.39 56.98 0.47 0.10 0.03
N %/ (nmol/mL) MDA 2,42 1.39 1.13 1.52 0.34 0.10 0.08

R6 EREMMNREREASENFN

Table 6 Effects of alfalfa flavonoids on immunoglobulin concentration g/L
2H 5 Groups P {f P-Value
s L —
Index 1 I il N SEM Btk —
Linear Quadratic
Ig G 10. 39 11. 84 10. 19 10. 06 0. 34 0.13 0.06
Ig M 2.65 2.69 2.46 2.41 0.17 0. 26 0. 81

Ig A 0.76 0. 81 0.71 0.71 0.05 0. 35 0.63
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Table 7 Effect of alfalfa flavonoids on relative gene expression of lymphocyte

- #H 5 Groups P P {f P-Value

it b I 1R

3 . &k —k

Gene 1 I m I\ SEM
Linear Quadratic

Fas 1.00 1.99 0. 84 0.90 0.17 0.11 0.04
Caspase3 1. 00 1. 54 0. 95 1.05 0.24 0.67 0. 39
Bel-2 1.01 1. 15 0.91 1.27 0.13 0. 39 0.41
P53 1.02 2.17 1.12 1.42 0. 30 0.93 0. 20

3 W54t
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Bel-2 f8 6 31 il 2 A 438 375 P 7% 45 FL 75 B 1k 44
AT P53 REE i WO AL T Il R 1 SE T 32 R AR
P T . Zhou 257 fil Perumal 2508 B 57
KB, BN AL A W) BE % 8 1 PG Caspase-3., T
Bel-2 F1 7t 5 Bax & 11 3% 5 ok At 98 40 /4 04 2.
T8 AL G WA R 15 3 Fas 85 A& B 12
HE R A0 TS0, Zhang SV BFSE & B TE
i e AL P R T L 25 /0N BRE IR 6 R 2 AR S P g
% 4 1o i 21 2L P A IR BE T L 10 3 R IR DNA W%,
WEMW Bel2 i3k, L P53, Fas, FasL #l
Caspase-3 RN F M RX, FMmMH MmME . »
Hb W2 AL A Y e 0% 38 L R AR P53 R Caspase3
B PR 35 F Bax/Bel-2 e 301 /) BRI B2 57 i it
hpf 2 A A R T DL R, B 2 A
Y Ret% 8 i3 7 Fas,Caspase-3,.P53 fil Bel-2 &
F 8 SR 400 1 A0 E AN 0 T . A A v
XK 4L Caspase-3 . Bel-2 Fl P53 KN ik L5
Ml HBERE R AR Fas R RIL, 2R EKW. 515
S5 AT Al 15 Fas 78 1109 A 10 0 604 2 240
PR,
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