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0.05) ;4) o3k 7RI KA Fde— 2R K ZFH 8 (0.50 mg/mL) 4845 B & KAk 4 5L
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AN 0SS NI - T o 2 AN B N TN
JE=98% , W [ BEVY AR 9B AE W E A A RAF,
M-MLV #5585 &6 F Invitrogen /A 7], SYBR ®
Premix Ex Taq™ Il H Takara 2\ &, TRIzol 14 H
Invitrogen /A w) , 2 % 5% i 72 w1 DL Oligo (dT)
519,

1.2 Kezshm554A

PEHE 12 KRR K H [ (472.35 £37.00) kg .
AR (30,00 £3.25) kg/d] AT B W LS B
[ (203 £5) B ]+ fa 0 475 4 R B8 -3
T, He K G5 RS oK SERE LAY R 1 AR
HRZH (D) A1 3 ANk dd , B2 3 s, Horpxd
MR M iR A H OB (TMR) |, 4518 56 41 7/ TMR
Al FA B 10(A) 20(B) .30 mg/kg(C) K
S EE, R 7 d, EikIY 28 d, 1EiRW
50.3.7.14.21 28 K, 73 R EZLFEFAE . X
U EE AR S 4 12 il - RAEFLIRAZT
1.3 AFERE

RIS A 1] M TMR , B ] IR K5 S i
i TMR IR A 5] J T 5 b i 7 i 2] 4t 4
HAR B A 05 4= A i ikoK, B R0 3 1k,
TMR S EFRAKE LR 1,

1.4 HREMUERFE
1.4.1  FLEES i e i b 35 0

FURERAE SRR P (G 3 ELAE, 42 L )i
513 L BIF - 20 TR R, T 2LFE b A 1k 3
b = A IR LR (T, ) AR R (T,) M B
(E,) VA& sIgA \ TNF-a & 2 (19300 5E .

IMAE R AR - A 3 28 SR i A8 2E 47 8 i ik G 1A
KA, MAETF 3 000 r/min 5.0 15 min J5 W E
W, A L5 I T — 20 TV, T 103 A4 1k
845 T, . T, .E, \TNF-a &% 1 i) 2 , 1A A0 2L AE
() JIT A F8 B 34 SR R S i A T I
1.4.2  FB52 BOR 5005 H

TRIO G oS B 2 0 5 4R | B o i BRI 5 3
PRI S5 0 AT, R A L FL B3 B A [R] 3 A7 3L R 21
LF AT ORAE, T LR 44U sIgA ' TNF-a
M, AR LIRS e sk B 1 A (IgA) |
TNF-a ) mRNA £k &, FLIR421% 10 slgA |
TNF-a 1Y 5 R A ik A7 00 e o5 BG4 5L

BREHZY 4 CIRATE, F T 2L BR R K 40 B 18 43 15 LA K
H5 KGR EILE G TNF-a 70 W2 A1 mRNA
FIkE R,

#£1 TMRAREEFKE(FUREM)

Table 1 Composition and nutrient levels of the
total mixed ration (TMR) (DM basis) %

i H Ttems
J5 B}l Ingrendients

4 & Content

KZ# Barley 6.25
E K Corn 12.72
= H1 Soybean meal 3.75
Hi#FH1 Cottonseed meal 3.60
/INFZ %k Wheat bran 2.50
iR Premix" 0.25
T S H AT ) DDGS 1.25
SEAFH Rapeseed meal 1.25
FIEK Corn silage 42.50
4k K & Extruded soybean 2.00
/N95$T NaHCO, 0.45
398 B AP I 5 Rumen protected fat® 1.00
EKT¥ Dried corn meal 5.00
SEFM Apple meal 3.35
HEZEH1 Plumule meal 3.75
£1 ¥ Limestone 0.66
2EEE Chinese wildrye 4.50
BT 5 Alfalfa hay 5.00
23k NaCl 0.22
#it Total 100. 00
TR & DM intake/kg 23.60
#hE NE/(MI/kg) 7.45
FHIRIT EE 4.70
HER R CP 17.50
TR PE R4 4 ADF 20. 20
PR VE R £ 4 NDF 36.20
5 Ca 0.86
B P 0.44

VAT BIRAE T One kilogram of premix contains
Cu 4 560 mg,Mn 4 590 mg,Zn 12 100 mg, Se 200 mg, Co
60 mg, VA 2 000 000 TU, VD 450 000 U, VE 10 000 TU, 44
/2 niacin 3 000 mg,

259 B AR PG N & A Rumen protected fat contains ;
TH5 DM 93% , KL (15T CP 25% , i oil 32% , vk
L 4E NDF 17% ,JE¥; starch 3% , e #% sucrose 5% , 14 1k
fit ME 19 MJ/kg,

1.4.3  FLARAC K 40HE AY 4 2 5 0 1k

HURF . U O 2 5 B 5 50 B & 3L
FFLIR 2L, B RR Eh 2% v (PBS, &4 1.0 g/L
HHR.0.5 ¢/LE®HR)JF1E4 C PBS &,
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K FH 43 UK Tt T Ak 12k %o LR 40 M AT o, B
PRI e SR HIH AL A (7% 3. 00 mg/mL i %5
BEEF.0. 75 mg/mL A JNEE 7L & A M, = i\,
20 min) 1k 2 W, BUAH AL LR 300 wm
F14) 24 R A T 3k D8, 2 R 8 Ui 5 1) A 5 R U
WAL B (& 1.50 mg/mL i85 B 0. 15 mg/mL
P 2 1B, 30 °C,20 min) J44k 2 WK, BRI AL )R
ERFLAE 4 300 wm A9 40 B 0 1 A7 0 08, AR U
W, B (400 x g,10 min,4 C), % Fi5W, PBS
[ 2B My (BSA)0.25 mg/mL ] # A,

JIE R &4t B 1) 3 2 5t Ak . At e AR R AL AR
100 wm B 20 B 0 0k 0%, O WS BB A, #E AT 40
T4, HUITIACSE 8 VR 4T S 0 (400 x g, 10 min,
4 C), 5 LW, L 1.062 g/mL Percoll 4 il /3 &5
W AT R P A AR A B 1 x 107 A4, FIH
ANFELE Percoll % B Bh & 250 UE 47 I8 K 40 g 19 2
ft, Percoll 73 & W H N & L % & M. 1. 090,
1.080.1.070 F11.062 g/mL, HH 1.062 g/mL
h Ay B AN B, 20 C R B L (500 x g,
40 min) J, W 4E 1. 070/1. 080 F1 1. 080/1. 090 2
A G 40, PBS PR B0 EE,

1.4.4  FLARAC K A0 fY 15 37

JE K 40 52 42 15 55 Wk . RPMI1640 ( GIBCO, &%

25 mmol/L HEPES) L A% W% 2 mmol/L 10%

6413 (FBS) , i % % 100 IU/mL, % % 100
IU/L FF40 M0 4§ 50 ng/mL, iR 56 i & o
V) 200 0 Ak 4 055 55 W P FBS W 1% |, HiAh 558 4
KRR WAR A, e i FE v, B 6T AR 4 (D1 ) Fpafi i
FH 20 B 4 4 55 72 A0, 1556 4100 T % 40 it 2 45 15
FEW 35 0.25 (A1) ,0.50(B1)0. 75 mg/mL
(C1) K& 5H#

75 ecm® BRI EERN 5. 0 x 10° 40 LL5E 4 %
FRWHE SR 24 h AT iR E, Hdle NEE,E
37 C,5% CO, HMIIEFA T IEE ,IF T 24 48 h
Bt 43 SIS 4 5% 77 L 3 YRR R 4 L, v R AR A
T TNF-o mRNA [ ik &, Hrih i 58 LW
H i) TNF-a mRNA 19 3 35 & fiff ] ELISA Ji{ % i
F G LT BHPE KSR
1.4.5  ZLAR2H 2380 20 BRI K 41 Bt TNF-ae mR-
NA ik il

IREG L AR LA 3 — iR H i S ( GAP-
DH) 1E N 2 B Yy, L TRIzol ¥ 45 BCFL IR 4H 21y
&RNA, XFRTHEE RNA i i 0 )5 , LA Oli-
go(dT) YE R FUEs |94 B M-MLV 2 #% 5% 050 &
Wets o ik AT RO sk, B SRV B 4k, 60 TC
34 5,40 NMEA, R 274 3EFT mRNA A %t
FEE M1 E, TNF-a M GeneBank H' Gene ID
280943 4 H L HBETT5 19751,

%3 LB} PCRE|¥FKF

Table 3 Primer sequences of real-time PCR

P38 H IR Gene amplification

5|#) 751 Primer sequence (5’ —3')

M8 IRFE A F— o TNF-a
3 R H v EE i 5B GAPDH

TCTCAAGCCTCAAGTAACAAGCCCATTGGCATACGAGTCCCACC
TCAACGACCACTTTGTCAAGCTCAGCTGGGGGTCCAGGGACCTTACT

HIRAE S ST
RIS ] Excel #E47 3 B, i ] SAS 9. 0
WA AT ST AL, REU ANOVA HEAT 7 22 53
Br, 25 W0 H Duncan [REESET45 4R £ &
Feds, P <0.05 FnE R g, I EE - E +
PR 22N

1.5

2 & B
2.1 HREBDFEMARKENAERERT T
BAHFHESENEM

4 AlA,21 d B A IS B, &8 5
HmTB.CH(P<0.05), MEERTDY(P<

0.01) JAbEIE, A HE R ARE(P>0.05),
IR TR e B 1 K 0 S B e, A A 5 2R 2Lk op
ME, LR EZER(P>0.05),

5 ATAL A 4T T, & EERNKE S
B, B T HINET (P <0.05) . HAl&4H &
ABFE S ZER AR E(P>0.05), 21 dBf,A 40
T, & & & T HAMAH (P <0.05), CHIAMT,
FRERMK G S EME, W& S TR (P <
0.05), H A4 AN I S 25 A8 E (P>
0.05) .14 d B}, C HFLFE T, & S 2 E & T
HI(P<0.01), & & T HARE S (P <0.05),
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Table 4 Effects of different dietary soy isoflavone ( SI) supplemental levels
on E, content in serum and milk of dairy cows pg/mL
JH ltems s} 1] 2H %] Groups
Time/d A B C D
0 67.14 £2.01* 71.10 +2.22* 71.26 £1.43*  57.06 =2.44"
3 70.69 +0.15" 67.66 £3.28" 62.99 +£3.28"  57.85+1.83*
I3 B, &4k 7 62.64 +2.30* 76.59 £5.54* 72.61 £5.54™  57.14 £6.38*
E, content in serum 14 62.58 +1.83* 61.88 +3.05* 68.47 £3.05*  66.37 £0.00™
21 75.40 £2.33* 58.99 £2.48* 63.43 £2.48"®  55.51 £3.18*
28 61.68 +2.58* 59.44 +2.62* 62.30 £2.62*  55.29 +£2.48*
9.21 +0. 70" 8.81 +0.38" 8.32+1.49*  7.40 +0.03*
9.90 +1.57* 7.04 +1.59* 8.28+1.02"  7.02x1.62*
AHE, &8 8.40 0. 09" 6.78 +0.72% 6.89+1.24"  8.27+1.07"
E, content in milk 14 8.95 +0.22* 7.08 £1.92* 8.48 £1.50"  7.81 +0.82*
21 7.85+0.41" 8.87 x1.03" 7.76 £0.54™  7.91 £2.10"
28 9.19 +1.86" 9.12 +1.95" 7.54 £2.14"  7.24+0.17*

[ — 5 s [ 51 KB R A A 48/ PR R 22 5 35 (P <0..05) A IEVING 7R 7R 22 57 il .35 (P < 0. 01) 5 [Al 7 %8s
JRARARSB RS FHERR 255+ B3 (P <0.05) MRS PR RIR 22 F R 3 (P <0.01) s A F R ROR 2 A3 (P >

0.05) %5 %6 K7 K9 MK,

Values of the same indexes in the same column with adjacent small letter superscripts mean significantly different ( P <

0.05) , and with alternate small letter superscripts mean significantly different (P <0.01) ; in the same row, values with adjacent

capital letter superscripts mean significantly different (P <0.05), and with alternate capital letter superscripts mean significantly

different (P <0.01) ; values with the same letter superscripts mean not significantly different (P >0.05). The same as Table 5,
Table 6, Table 7, Table 9, and Table 11.

&5 BIRPFEMARKEXRESEMMPEMFRILFES T, SEHNZ M

Table 5 Effects of different dietary SI supplemental levels on T, content in serum and milk of dairy cows  ng/mL
TH Items ) 8] 25 Groups
Time/d A B C D
0 1.14 0.01™ 1.02 £0.12* 1.28 £0.30* 1.28 £0.09*
3 1.27 £0.22* 1.19 £0.13* 1.06 £0.03* 1.02 £0.11*
I3 T, & & 7 1.23 £0.03% 1.27 £0.06" 1.25+0.11% 1.25 +0.22%
T, content in serum 14 1.15+0.03* 1.27 £0.25™ 1.27 £0.23* 1.24 £0.12*
21 1.43 +0.11* 1.28 +0.06" 1.28 +0.01* 1.07 £0.19*®
28 1.32 +0.01* 1.04 £0.01* 1.34 £0.14* 1.31+0.01*
0.33 £0.04* 0.31 £0.03* 0.27 £0.02 0.28 £0.08*
0.32 +0.02* 0.28 £0.03* 0.33 £0.04" 0.30 £0. 06"
FLFET, FiE 0.21 £0.05" 0.29 +0.03" 0.30 £0. 02" 0.32 £0. 04"
T, content in milk 14 0.30 £0.05" 0.29 +0.07* 0.32+0.01" 0.30 £0.02*
21 0.33 +0.12* 0.26 £0.03* 0.31 £0.01™ 0.32 +0.05*
28 0.30 +£0.05* 0.26 £0.01* 0.31 +0.02" 0.31+0.01*
H#E6 PTAHIL,DAHO07 14 dIMET, FEEE  BEIREZES FHMEEL(P<0.055% P<

T HABEHE] 25 (P <0.05) , HoAth 4541 454 [
ERAREBE(P>0.05), AH21 dFLFET, &8

0.01), 14 dif,A BHILFT, THEENT C,

D 41(P<0.05),
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Table 6 Effects of different dietary SI supplemental levels on T, content in serum and milk of dairy cows ng/mL

i H Items il AL Groups
Time/d A B C D
0 83.80 +2.52* 91.89 +1.62* 90.91 +2.78* 83.80 +1.93"
3 92.96 +2.46™ 88.41 +1.76" 92.19 +1.15* 85.94 +0. 66
My T, &h 7 86.01 £1.30* 86.49 +0.56™ 88.89 +2.07* 81.07 +2.57™
T, content in serum 14 95.35 +2.87" 86.18 £2.66" 91.08 £2.98" 81.55£0.21™
21 91.77 +1.01* 92.89 +1.49* 95.17 +1.01* 94.42 +1.50*
28 97.11 £2.42* 88.09 +1.45* 96.63 +0.08™ 90.39 +1.30*
0 15.46 £0.61™ 14.64 +0.73* 13.86 +0.68* 15.73 £1.64*
3 14.50 £0. 75" 15.77 £1.91* 14.91 £1.38* 13.81 £2.03*
T, G 7 14.51 0. 48" 14.61 £0.96* 17.02 +3.81* 13.79 +0.47*
T, content in milk 14 13.91 +£0.48% 14.04 0. 96" 17.61 +2.04™ 16.15 +0. 75"
21 16.64 £0.04* 15.61 £2.31* 16.61 £0.55* 14.35 £2.17*%
28 14.48 £0.27™ 14.29 +2.58* 13.91 =0.31* 15.18 £0.97*

2.2 HIRHBAEAMABEKFEHXE R EIR TS
R sIgA EEUARE R P slgA 2 IgA
mRNA RiIiZER M

27 nT1,21 d iF, A C A FLEE sIgA & &
BFEST B.DAL(P<0.05), HAm ] 545 2 22
SARBE(P>0.05), AZH21 dIFLFEsIgA Sk

®7 BRBVFMARKFEXESHMN P ZEF slgA SEH R0

BEET 28 d(P <0.

01) , 2 3 i T Ay iof 8] £

(P<0.05);C 4 21 d 3L#E slgA SR &m TH
flEFE A (P <0.05), B3 8 AT %0, ZLAR H sIgA
HSHACHREERTB.DU(P<0.05);IgA
mRNA A D A F T HM A4 (P <
0.05),

Table 7 Effects of different dietary SI supplemental levels on sIgA content in milk of dairy cows

ng/mL

I la] Time/d

20 %) Groups

A B C D

0 0.021 +0.010™ 0.036 +0.014* 0.043 +0.006™ 0.033 £0.013*
3 0.034 =0.006™ 0.026 +0. 005* 0.038 +0.020™ 0.008 +0. 005*
7 0.033 £0.018™ 0.029 +0.014* 0.021 +0. 008" 0.018 £0.011*
14 0.043 +0.006™ 0.049 +0.027* 0.026 +0.012™ 0.016 0. 005"
21 0.085 +0.012* 0.047 £0.001°® 0.062 +£0.012* 0.005 £0.001*®
28 0.014 =0.000* 0.008 =0.002* 0.011 0. 005" 0.007 0. 002*

*8 HIRHBAFAMARKFERESEMITTIEIIRF sIgA S EF0 IgA mRNA RiIEER

mRNA expression in the mammary gland of dairy cows

Table 8 Effects of different dietary SI supplemental levels on sIgA content and IgA

#H %) Groups

slgA ¥t sIgA content/ ( wg/mL)

IgA mRNA FiAH IgA mRNA expression

A

B
C
D

0.17 £0.038"
0.13 £0.001*
0.17 £0.011°
0.09 £0. 016"

2.26 0. 56"
1.79 £0.11°
2.36 0. 52"
0.52 £0.49"
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2.3 HRHBDFEMARKENKEREWIT L4
& FLHEF INF-a SEURILES TNFa 2
1 mRNA RiZERI N

Hi 2% 9 A[ 40,28 d i}, D 417 TNF-a 7 & &
FZETHMAEH(P<0.05), A4 0.3dIFE

TNF-a 7 i W 2 5 T H A & B E S (P <0.05)
7.21 128 d i}, D 4 FLFE TNF-a &5 B 3% & T H
20 (P <0.05), M2 10 A] A1, D 20 19 3L
TNF-a 7 F1H mRNA 558l W 3% & T HAb &
H(P<0.01), HA&HMER AR E(P<0.05),

*9 HIRBPEMARKEXESEMN T MERFEFR TNF-o &0

Table 9 Effects of different dietary SI supplemental levels on TNF-a content in serum and milk of dairy cows ng/mL

sf 8] 2H %] Groups
i H Items )
Time/d A B C D
0 0.81 +0.12* 1.49 +0.36" 1.36 +0.45" 1.81 +0.59*
3 0.96 +0.24* 1.16 £0.32* 1.27 £0. 36" 1.70 £0.14*
1fiL 3 TNF-a & 7 0.90 £0.41* 1.25 +0.41* 0.65+0.11* 1.49 +0.49™
TNF-a content in serum 14 1.10 £0.35* 1.40 +0.40* 0.97 £0.01* 1.60 +0.16™
21 0.94 +0.31* 1.17 £0.44* 1.09 £0.21* 1.41 £0.55*
28 0.84 £0.03™ 0.98 £0. 24 0.72 £0.08* 1.96 +0.46™
0 0.23 +£0.01* 0.22 +0.09™ 0.20 £0.01* 0.25+0.07™
3 0.25+0.01* 0.21 +0. 06" 0.16 +0.07* 0.30 +0.05*
FLFE TNF-a 51 7 0.16 £0.03"® 0.18 £0.02* 0.17 £0.01%*® 0.27 £0.02™
TNF-a content in milk 14 0.15 0. 00" 0.20 £0.06™ 0.15 0. 02" 0.30 £0.08™
21 0.19 +0.04"® 0.17 +0.03™ 0.13 £0.02™ 0.25 +0.02*
28 0.15 £0. 06" 0.17 £0. 04" 0.16 £0. 04 0.28 £0.04™

®10 HRPRMARKFHAXEREMM T4 IR TNF-a §E TNF-a mRNA KA EHFT
Table 10 Effects of different dietary SI supplemental levels on TNF-a content and TNF-«

mRNA expression in the mammary gland of dairy cows

205 Groups

TNF-a # & TNF-a content/ ( ng/mL)

TNF-a mRNA ik & TNF-a mRNA expression

A 0.57 £0.14"®
B 0.58 £0.03"
C 0.36 0. 11"
D 1.08 £0.17*

0.93 +0.11"
0.98 +0.12"
0.32 £0.06"
4.28 £1.36"

FFEHR B AR AR RE FRRREZRWEE (P <0.01) , AR/NEFERREFRE(P<0.05)  MAFERRER

AEZE(P>0.05)

Values in the same column with different capital letter superscripts mean significantly different (P <0.01), with different

small letter superscripts mean significantly different ( P < 0. 05), and with the same letter superscripts mean not significantly

different (P >0.05).

2.4 AEREKXERHEDAR M4 ZLARE
KB TNF-a 43 ipF1E mRNA RiZER M
12 11 v %1, D1 4H 24 h TNF-a 43 W & &
EMTCAAH(P<0.01), BEMIRT AL H(P<
0.05) ,TNF-a mRNA % ik i 5 TNF-a 43 W & 28
fhi#a¥—% ;48 h i, C1 41 TNF-a /3 5 % 5

THABAH (P <0.05) ,D1 240 TNF-a mRNA ik
EREERT C1 4 (P<0.01), BFMET Al 4
(P<0.05), Bl 41 48 h TNF-a mRNA £ ik# &
FET 24 h(P <0.05),Al #H 48 h TNF-a mRNA
Tkt 24 h HRERAEHE(P>0.05),
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F11 ARREXEREMARMXHEEIEFRY TNF-o i8R HE mRNA RiEEH R0

Table 11  Effects of different SI supplemental levels on TNF-a secretion and TNF-a mRNA expression in cultured mast cells

i H Items

2H 3] Groups

Al

Bl Cl D1

24 h

TNF-a 43 & TNF-a secretion/ (ng/mL)
TNF-a mRNA ik i TNF-a mRNA expression
48 h

TNF-a 43 & TNF-a secretion/ ( ng/mL)
TNF-a mRNA ik i TNF-a mRNA expression

1.40 £0.016®
6.74 £0. 34"

1.47 £0.044"®
0.91 £0. 26"

1.16 0. 044
1.00 £0.31°

1.75 +0.128*
3.26 £0.20™

1.31 +£0.050%
1.58 £0.31°

1.37 £0.057"
0.60 £0.30°

1.93 £0.052*
4.02 £0.16™

1.45 +0.037"®
0.47 £0.12%

3 %W
3.1 BHRPFEMARKEHXRER BT P4
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Effects of Dietary Soy Isoflavone Supplementation on the Levels of Tumor
Necrosis Factor @ and Surface-type IgA Secreted by Mammary

Mast Cells in Higher Lactating Dairy Cows during Late Lactation

ZHU Zhining HAO Zhenrong WANG Ming JIANG Linshu” GUO Yugin
( College of Animal Science and Technology, Beijing University of Agriculture, Beijing 102206, China)

Abstract; This experiment was conducted to study the effects of dietary soy isoflavone supplementation on the
immunological function in the mammary of Chinese Holstein cows during late lactation. Twelve cows with sim-
ilar parity, body weight and milk production were randomly assigned to four groups with three cows in each
group. Cows in the control group ( group D) were fed the total mixed ration (TMR) and the cows in the other
groups were fed the TMR supplemented with 10 ( group A), 20 ( group B) and 30 mg/kg ( group C) soy
isoflavone, respectively. To further evaluate the influence of soy isoflavone on the dairy cows during late lacta-
tion, mammary mast cells were isolated from the cows and cultured in the media containing different concentra-
tions of soy isoflavone, which were 0 ( group D1), 0.25 (group Al), 0.50 (group B1) and 0.75 mg/mL
(group C1). The results showed as follows: 1) the contents of estrogen (E,), 3, 5, 3’ -triiodothyronine
(T,) and thyroxine (T,) in the serum and milk in the experimental groups were higher in varying degrees than
those in the control group in the mid-anaphase after feeding the soy isoflavone. 2) The content of surface-type
IgA (sIgA) in the milk from the experimental groups were significantly increased in prophase (P <0.05),
and then decreased to the same level as the control group. The sIgA content in the mammary gland of the ex-
perimental groups was higher than that in the control group (P <0.05). 3) Tumor necrosis factor « ( TNF-«)
content in serum and milk in the experimental groups was decreased and significantly lower than that in the con-
trol group in the anaphase (P <0.05). TNF-a content in the mammary gland of the experimental groups was
significantly lower than that in the control group (P <0.05). 4) In the cell co-culture experiment, 0. 50 mg/
mL soy isoflavone could inhibit the mRNA expression of TNF-a in mammary mast cell (P <0.05). The re-
sults indicate that dietary soy isoflavone supplementation can improve the immunological function of mammary
gland of dairy cows, and the optimal supplemental level is 30 mg/kg. [ Chinese Journal of Animal Nutrition ,
2011,23(1) :112-121]
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