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Effects of flavonoids from alfalfa on the milk production,
serum hormone and immune indexes of dairy cows

ZHAN Jinshun, HU Lizhen, ZHONG Xiaojun, HUO Junhong” , GU Deping

(Institute of Animal Husbandry and Veterinary, Jiangxi Academy of Agricultural Sciences, Nanchang 330200, China)

Abstract The aim of this study was to examine the effects of flavonoids from alfalfa on the milk production, serum
hormone and immune indexes of dairy cows. Four primiparous Holstein cows fitted with ruminal cannulas were taken as
study object, and 4 X 4 Latin square design was conducted. The cows were fed with total mixed ration supplemented
with 0, 20, 60 or 100 g alfalfa flavonoids (AF) at different periods, respectively. The experiment lasted four periods
and each period contained 24 days. The results showed that: 1) The dry matter intake (DMI) of dairy cows showed
quadratic curve change with the increasing dose of AF. DMI was significantly higher in group Il than that in groups | and
IV (P<<C0.05); 2) Prolactin (PRL) concentration was increased at first and then decreased with the increasing dose of
dietary AF supplementation. The concentration of PRL in group IlIl was the highest. The concentrations of
trilodothyronine and tetraiodothyronine were increased linearly with increasing dose of dietary AF supplementation and
were significantly higher in group IV than that in groups | (P<C0.05). 3) The count of CD4" and the ratio of CD4" to
CD8" in group Il were significantly higher than that in other groups (P<C0.05), whereas the count of CD8" showed the
opposite result; 4) The relative expression of genes of IL-4, IFN-y and GM-CSF colony stimulating factor in
lymphocyte of group Il were significantly higher than that of other groups (P<C0.05). In conclusion, the moderate
supplement of alfalfa flavonoids in diet could improve cow’s feed intake and regulate hormone secretion and immune
performance of dairy cows. The addition of 60 g AF in the diet of dairy cows was shown to be most beneficial.
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Table 1 Effects of alfalfa flavonoids on dry matter intake and milk production of lactating cows

) 20 5 Group bR P {f P-value
Ei=kay . N

= X 7
Index 1 I m v ) At —&

SE Linear Quadratic

TYrRE &/ (kg/d) DMI 16.80 b  16.97 ab 17.58a  16.30 b 0.21 0. 37 0.01
PR/ (kg/d) MY 28. 65 30. 93 34. 39 30. 51 3.61 0. 60 0.43
4% krERL/ (kg/d) FCM 26. 14 27. 45 31. 06 26.97 1.77 0. 47 0.18
Wik (M/F) 0.97 1.02 1.10 1.08 0.05 0.11 0.50

- AT BUE R B9 A [ 7 8, AR 22 5 10 35 (P<<0..05) . Tl

Note: Different letters within same column represent significant differences at P<Z0. 05. The same bellow.

2.2 EREEMMN4FNFFHRKENZIE

A 2o Xt 4% A i A AR R R A E (3R 2) L Bl
FEFL R R BERE HORE b B A IR S ) B o e S
W (P=0.05), Ko il 5 [l Al fe ey o I3 T

T e JBE Bl 25 A A A ) ) i S e T
(P =0.02), Mo i g VAL 2 & Tl [ 4
(P<0.05) . & & Bl X JHC At 9 38 ¥k 2 E 18 35 3
M o 5 T A AT A 5 A R I A

R2 BEEMIDFMBFHRRKREN M

Table 2 Effects of alfalfa flavonoids on hormones concentration in serum of lactating cows
B 2H 5] Group B P {f P-value
ECE D .
e = i bl ¢
Index 1 I I \
SE Linear Quadratic
fEFLE /(uIU/mL) PLR 187. 69 187.96  219.64 193. 96 9.24 0.22 0.05
24 / (ng/mL) P 0.65 0.73 0.78 0.74 0.09 0. 44 0.50
M — %/ (pg/mL) E, 22.26 23.00 26.73 22. 80 1.29 0.39 0.12
K2/ (ng/mL) GH 4.18 3. 83 3.77 3. 66 0.19 0.11 0.56
1§ 5% %/ (uIU/mL) INS 16.91 16.18 19.97 16. 11 1.96 0.88 0.45
SRR IR AR/ (ng/mL) Ty 1.01 b 1.05ab  1.06 ab 1.08 a 0.01 0.02 0.42
DUl RO R R 4R/ (ng/mL) T,  73.62b  74.02b  75.36 b  84.63 a 2. 44 0.02 0.12

2.3 HEEMMNFREEIRNEIE

S FH O K A0 SO 00 4% A i T ik B 40 i A
. SR 3, BEAE FOR PO A S R i
T .CD 47 T ke 4iig 1 CD 47 /CD 8™ # 2 5 7
e JE B A o e 112 2 s T A&
(P<0.05), 1 CD 8" T ik [ 4 ftg Ay 25 S 0 A8 )2 .

K H RT-PCR & i 41 ffg PR 7 3 P 26 35 & 3, GM-
CSFE IFN-y fl IL-4 By 3RiE ¥ 8 —kith &84k, H
H G 11 418 3 v T H A 45 41 (P<C0. 05) , i Ho A
FHERHT R EZE R (RO, B 556 0%
YA B S BE R RE
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Table 3 Effects of alfalfa flavonoids on ratio of CD 4" and CD 8" in blood of lactating cows
G - .
. #H 5] Group bR P {f P-value
*El *ﬂ‘ =} y
) R i —K
Index I I 1\ -
SE Linear Quadratic
CD3 ™" 40.55% 36.78% 46.96% 37.05% 7.27 0. 84 0.72
CD4™" 37.33% b 46.87% a  35.00% b 35.70% b  2.00 0. 66 0.08
CD8g" 33.03% a  26.40% b 34.07% a  37.07% a 1.40 0.05 0.11
CD4" /CD8 " 1.20% b 1.81% a 1.06% b 1.06% b 0.09 0.10 0.04
F 4 BTEEI AR EFEEEXRIE NG
Table 4 Effects of alfalfa flavonoids on relative expression of cytokines
=] N —
20 3] Group e P { P-Value
A .
TR 2 25 — W%
Gene 1 I M v gtk —IX
SE Linear Quadratic
I11-2 1.02 1. 59 0. 83 1.91 0.41 0. 34 0.56
TGF-p1 1.01 1.02 1. 08 1. 29 0.18 0.32 0.61
GM-CSF 1.00 b 2.25 a 0.89 b 0.83 b 0.23 0.12 0.03
I11-4 1.00 b 2.30 a 0.89 b 0.84 b 0.22 0.11 0.02
IFN-y 1.00 b 2.28 a 0.89 b 0.88 b 0.22 0.13 0.03
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