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RF# SCC 2 FH1K(P<0.05) ,
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W H 14 R ek P @ n-%£-2(1L-2) 5%
t&%ﬁﬁ%ﬁ%%%ﬁm%ﬁ%%%Mkﬁ%?ﬁ;%wmmAﬂa*
14 X o7 P A8 R AL B ALEE (SOD) F A EAM A (P=0.06),

By T e — A2 L3R Z 44 6 7 Ak
g K430+ SCC,
KA At
FE 45 E S S816 HEAFRIRAD A

FL 55 R AE WA B 5 L R R R A
i, T E R e A A AR R AR L W FL A e EL A T,
A FLE AT R T E N R E, W
WA FREAT LA ok T HE R &3k, RHPUE
RIRIT WA 3 5 R 2> 1 iU FL I S i A R 5k
& N PRI, SR FH 4% 60 A 40 A o 3R ¢
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"B ARA BAR(TMR) , # ot R B S F 5 R By
a@m%%#ﬁm#a@mwﬁﬁﬁm%
%A1 14 d, 45 aE 4 4 14 d,
SR #AT L P SCC 5L~
oA, AERBT) S BAst et w A F
8.95%#= 13.24% ( P>0.05) ,4% 3LAS & E 5L = & f= 5
m%ﬁ%mﬁ%;%%ﬁﬁ%ﬁ%¢%Miﬁ%?émm
¥ B EAK T 3T R4 (P<0.05) ;L) FH & I

B FR AR B AT
S5 1.14.28 R 2T R E A
& o 4 A AL 4R AR

ERBAYUEI 0 FnE SR mT
14 RILEZFEFEZFRFH(P<0.05),% 14

o A A K B
VAR i S 5 AR & B F A
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TR B ARG & B, A R )
DR 5 4 A 1L 3 TP A 5 A0 M ) B RN i B
I 2% A g Bk 1 1 S p AR AR W i T M AR
M2 S % (MDA ) & &, B 35 FRAC DS 2 2
ML % (SCC) , HE 1M B AR W% 4 2L B R 19 & AR %
P AR, 765 A T R B A i B AT LA —
FERE R A4 W = W PERE , JE 28 7 W i T R 1Y
A O LA T R A LS W A BEALAE Y
AL AT e 2 W 28 Ak 5 B 3L R 2 Ak
(PRLR) /555 5 55 5k I+ 5( STATS) {5 5 i
52 M5 2 L b R A0 R % 7 4 i A2 i i L

FEFUBER A R ANt 5 TR 2R Ak A W8
T AR 1 1 25 e 58 M DR RN e R IR A 1A
F—a( TNF-a) 1977 4 oA S B PR 1y 223k, AT A2
EAIER kR B R (e

T — AR AR, R S A
f2fiil N ER AL &, A BUAR PR 5P
Pohps 2 e S4B . Hunt % B9 &
P, 8 1L BE 2205 (LPS) 75 5 M8 rh Mok 20 it 28 48 e R
A U0 T P B RT3 A B g
BN AT 7= A B9 TNF-ou, M 0 HILAAR 98 E 2 R
ARZS I L3 Tl 41 i) 2 A 00 S R B AR 3
PR A A T OE 4R B GE A BH B % R 7 - B
(NF-«B) 15 55 S & 12, 15 — @ F2 Lk > &
A BT BRI R TR, DA T o3 AR 4 Y R A48 L B 28 T
R T E RO P A A B R ) S RN
AL, ml LA B s A S R SRR A i
B G YA] UE 5 v AR AR &
S T P P 53 DR 38 T A4 L P9 4 D H K 2, A 45 A
P AL B B R g s nAg e L Uk, R
B & 3 & SRR EA T R 0 R A S5

A5 AE 5 A8 e AR b S AT i B I B T
SRy, W 58T i B R R s 4R O R R B L
B R PR RS (FLP SCC I I f % AT 4R
FEAE SCHE bR 19 52 | 8 90 FLAE 0% A A= 7= rhox 2L B
RIPEIT R, R Al W) 52 B 7 5 4 A= 7= 5 Bk v
4 07 FH AR AL ES AR 3

1 #REFE
1.1 RXesH

T8 T FH AT I B R 4 IO 24 T B v
ARIBAT IR A, A I B O A B SR R, R
PR 08 — Vi TR A L (2 2 ok s R A7 00 7 745 1

&l 40% ", B E R IR, 4%
A M ) 3k 0 AT R A AT, LT R
TN 39%.
1.2 Wi 5RFER

IRERH] 2 ~4 AR AR (590+15) kg ¥
TR T B T 1 18 Sk BB B v L 5 48 e b 4
W34 [ SCC M (41.31+0.49) x10" 4~/mL, &b T RiE
7 IPRAS M 2L 55 KRR (CMT) i 5 05 4 A =
A% ( DHI) 245 #ff 7 0 B Bt 2L 5 R 1 4R ik
), A ZE PR X 2 FR i S e A8, K 18 3k
RIS A4- BEAL 4> R 3 41, B 6 Sk, ¥E A7 1 %3k
B, Hoh xR (A 41) AR IR A H AR
(TMR) AT 840 (B 41) 5 H SR B4l (C
) WhLE BRI TMR 22 4h, F43 0 #H 30 g/d 1Y
Pyt B A 60 g/d M I, AT R 5
T R 1% MR R K R A S5 = A AT 5 46
SRR S ) SR R KR S A S R e
Al M IE AR, A B 2546 (HL-Q11A , 3k K
WERREPLIA R A A N, 58 Tk 4 JF 10 R 4%
N AR A G K 25 it . dm
FITE R AT AT, A H AR 1k, 1A 3R
YEAT 35 d, Hodh Ay 7 d, fa i) 14 d 45 ke
H114 d, TMR AHREFRAKEWER 1,
1.3 HRNRESRE

AR IR A 26 1,14 .28 KRR AT, i FH 38
[ BD 24 A (9 R i A8 64T 0% 48 R P e kR it 3k
AREIOmL MAH, EERT#HE 1L hET
3 000xg 5.0 15 min FRBUMLIE , 17 T —80 T {147
B XA Sk AR HEAT WD RE YR R R RE B IE)
08:20,15:20,20:20, 57 BRI 4:3:3 IRG
Ja, BT 4 TR, T30 SCC il K 3L sy
ST, I IE SRR R W A 7 W, S 0 Y 7 2 7
AL BRI
1.4 HEHRWESFHE
1.4.1  FRH HUE SR 0 & 5

%M GB/T 6432—1994 il & M & (A i & &,
Z M8 GB/T 6433—20006 il & KL 5 Wi & &, 2 1
GB/T 6434—2006 5 FR M 1 14 £ 4 F rp 4 Pk U4
45, 2 GB/T 6435—2002 M E 555 &, 5
14 GB/T 6436—2002 il 5 i & & .
1.4.2  FLH SCC KL 43 By k6

FLH SCC K2R FH A 20 it 11 %0 {X ( Fossomatic
5000, F+7 FOSS 2~ w) M . F A7 i ZLAE TR )
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J5i 8 MilkoScan FT120 FL i 43 20 A A & L i
R FEAR I EMARZA TR, 4%FLIEK
IEFL(4%FCM) F= AR 4540 T A0 75
4%FCM F= g =Mx(0.4+15F)
KM R F O FLIR R (LR R i
AN B B )1 o

®1 TMR AR K EFKT(FHREM)
Table 1 Composition and nutrient levels of the

TMR (DM basis) %

i H Ttems
JE#l Ingredients

41 Content

EKFHN Corn silage 24.53
E K Corn 15.73
HiAF ¥ Cottonseed meal 3.31
B 15 T ¥ Alfalfa hay 14.31
E¥E Leymus chinensis 10.20
TS B AT ) DDGS 3.11
J - E 2K Pressure corn piece 8.17
THH Soyban meal 12.32
H=EH1 Beet pulp 4.81
iRkl Premix" 2.95
14k NaCl 0.56
A1T Total 100.00
# 37 /KF Nutrient levels”

P RE NE, / (MI/kg) 7.13
MG EE 4.56
L&A CP 17.36
MV 7 4t ADF 18.50
TP VR £F 4 NDF 31.34
5 Ca 0.68
i P 0.41

V5T S TR B A One kilogram of the premix con-
tained the following: Fe 1 400 mg, Cu 1 200 mg, Mn
2 400 mg,Zn 5 500 mg, Se 40 mg, Co 30 mg,I 90 mg, VA
900 000 IU, VD 700 000 IU, VE 9 000 IU,

DT e S S A 3R KO S S (E
NE, was a calculated value'**) | while the other nutrient levels

were measured values.

1.4.3 I3 S8 R S Ak 48 Arer T
MmEPRBEMEHFIAHMBENK-18
(IL-1B) H 4/t R -2 (IL-2) \H 4/ K -6
(IL-6) .14t/ 2% —8 (IL-8) \TNF-a, TH & —
(IEN-y) JEMHFEE T A(SAA) & & ] M bt E kit
i [ A8 B H Bt 404 9 18 ( GSH-Px ) | 4816 9 15
1L (SOD) | it A b & ( CAT) T M M B bt i 4k

it J1(T-AOC) MDA % i ] ¥k W F B3 5t g2
A TREBIEFE BT 150 &, 2 BR U BH 13 7 il A A
(Multiskan FC, $88R W /R AL A BRA A ) L kAT
ioR11LN
1.5 HIBERESSHR

BT 128056 B0 45 5t 2% Excel 2007 #E479) 4 3%
Pk A SPSS 17.0 48 3t 3K /4 ' () one-way
ANOVA )7 17 5 R 2 J7 22 43 #r, $R J5 ] Dun-
can [RIEMATAM Z E L, P<0.01 Rk E 7R
W3, P<0.05 K2R B ¥ ,0.05<P<0.10 {5
HAw bk,

2 HER55W
21 HERSSESRIYT O =14 F
ZLHSCC &M

MFE2 T IER, 5 A 4, #W 30 ¢/d
Py it T A AR R RN T 8.95% (P>
0.05) ,4%FCM F= R FI%5 14 KFLE AR B FH 5
(P<0.05) %5 14 KFH SCC [FEAK T 14.57% ( P<
0.05) ; %M 60 g/d T i H WY (43 24 1) 7= % o 34
T 13.24% (P>0.05) , B EHE T 4% FCM 7= &
% 14 RILEH R (P<0.05) 5 14 K7L+ sCC
AR T 27.15% (P<0.05) . HET] UL, A7 it B 5
T FE B X A MR TEAS RS2, 7 — 5 F2 8
AR T WA B PRI AR R T 2L SCC,
2.2 MMEWSE SR 4 i %% 5%
EFE&=rHIE

MWE 3R LER, 5 A M, #0830 g/d
(AT B R 4% A4 5 14 K I b IL-1B8 , TNF-a
i 0 R (P<0.05) , ELAT 25 R X 05 4= TL-18
FEBF RO A A AR T 4.61% ; i 4%
¢ 30 g/d AT HCER XS W5 456 1,14 .28 KL
IL-2 IL-6 IL-8 IFN-y & & ¥ A 7 2F B 35 52
(P>0.05), RS FULE, A 8 v] 7 — & 2
JE L3RS R LR G S e D RE

M3 PR LA, 5 A 4 M, R
60 g/d¥ s $& HUP A 0 4R 565 14 K g v IL-18
TNF-a &4 i # AR (P<0.05) , 55 14 K 1L 7
IL-2 S B ETHE (P<0.05) ;MM 60 g/d i
SR N 455 114,28 KM WE B IL-6, IL-8
IFN-y &% A A B E R (P>0.05) , k%,
SV, 7 s PR U W] A — R R R A AL
TR e TRE
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®2 MTHEMSBEERIMNPBEF=EREFEL P SCC HFm
Table 2 Effects of bamboo leaf flavonoids and Artemisia annua extract on milk
performance and SCC in milk of dairy cows
i H I} fi] A4l B 41 c4l SEM P1H
Items Time A group B group C group P-value
P Milk yield/ (kg/d) 22.35 24.35 25.31 1.82 0.31
4% FLREAL IEFL 7 . . .
. .66° .95° 0.66 0.03

4% FCM vyield/ (kg/d) 25.19 28.66 28.95
LG % % 1 K Day 1 4.65 4.84 4.75 0.37 0.49
N R % 14 K Day 14 4.98 5.57 5.34 0.67 0.16
Milk fat percentage/ % N

% 28 X Day 28 4.93 5.14 4.79 0.49 0.47
T %1 K Day 1 3.26 3.25 3.36 0.23 0.11
- . % 14 K Day 14 3.21° 3.50° 3.49° 0.19 0.04
Milk protein percentage/ % .

% 28 KX Day 28 3.31 3.23 3.34 0.15 0.36
L % 1 K Day 1 3.96 4.07 3.83 0.40 0.88
? ) % 14 X Day 14 3.92 4.24 4.19 0.35 0.18
Lactose percentage/ % s

%5 28 X Day 28 3.98 3.87 3.79 0.14 0.45
_ %1 X Day 1 12.56 12.43 12.66 0.15 0.34
LRER & %5 14 K Day 14 12.77 12.41 12.82 0.56 0.27
Milk UN content/ ( mg/dL) - y ’ ’ ’ - ’

%5 28 K Day 28 13.24 12.9 12.43 0.48 0.29
_ . % 1K Day 1 45.0 41.8 39.6 0.76 0.15
FLIR A % 14 K Day 14 45.3* 38.7° 33.0° 0.30 0.01
Milk SCC/(x10" //mL) k Y ' ' ' ' '

% 28 K Day 28 46.3 40.9 41.2 0.43 0.34

[T B SR AR A RN R 22 57 W3 (P<0.05) MR SOEFREFROR Z 7 A 3 (P>0.05) . T,

In the same row, values with different small letter superscripts mean significant difference ( P>0.05) , while with the same or

no letter superscripts mean no significant difference ( P>0.05). The same as below.

23 MMHEMSEERNYINF DFEREN
Ei-LaR: oA

MWFE AR LIEN, 5 A L, #0030 ¢/d
Pt S 60 g/d T FEBUYE , U345 14 K
T MDA 7 & 2 F K (P<0.05) , 55 14 KLV
H1 SOD {f A L E(P=0.06) , 15 1,14,
28 KM H CAT 7% . T-AOC 1 NO & 4%
BEB(P>0.05) , LRSSV, AT 3R 5
T FE I W A LR R B S AL RE 1A — i I 4R
EEH .

RIS
31 MMHEWSSERINY T4 7= 9% 68 fn
ZLHhSCC B8

A IS 25 R R, 5 05 A F AT o B S
EREUY) AT DUAE — R R A 0
BERSILE AR JF HBEMA S sCcC, /A

WFFE R B, ) IR T 5 B S AL S W A A 4R
WhA Py R O T R T 2 Al
LR W IR R ECR 8 1, A BEE IR W B
WAL, BET R o A PR . MR SE T A R B,
FEW AR AR TR I A 20 mg/kg K 5 R AT LA 0
WA R P IR AR L PSR S R, AT
PR S eu Y DR E Sk G R U S TR dl
30 g/dPrM B A, AR S @ T 020 1 X
A RELS B 2 AL 5 W RE 6 12 E % A i LR B0 R
TR, LB I L R
A B8 R sz 2 Wi 7L s vh B ik LR A A
REMPEEY . BT, & T 7 42 WU x5 2 7
Wyt 2 W A SR IE LD AR WP TS R R
i AR U 45 A 1 7 g EL A A e AR
ATRESE TR R PR O R M e B e A
Yy, AT BEAE LR R, 3 SR ML BT A AL RE T OF:
W AR AL, AT 45 W3 2 7 A B o 1227
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5% 2 B, 05 2 BILAAR B4 w2 bz 240 B AN A4
i R 3 A LR TP AT A R o e D AR 4 o R
(4 9 RE SR, {H A 90 SRR 9 AR, IR AL 46 e
(AR FLRR L R 5 2 5 PR G 5 SR )
ALK R A, BT AL SCC 2RI, 4k 4 15
43U SCC AT LA W7 45 2F 7L B 1 fk BREIR A
AR Br W5 4= L A SCC A (41.31+0.49) x
10* 4~/mL, FIA4 BEERL R G TE
PR i B 5l T P I S, #lh SCC BE T
%, X5 Zhan %R U5 4 R A 60 mg/kg
BAE A, AT R AR T 2L SCC Ry 25 AL, H
2 B P R AT RE AT I B T AR U A
PUAR BVE I, T 400 15 200 3 R 240 B B i, X 4 R
20 6 P B8 2% TP G AR R, AT X o | A 5 AR L
i 9% B A0 GRS A 205 e Ah A i R A
LU T AR — E AR B S I b TNF-o B 35
g S R R R N B RS NN TR %
TNF-o (5300, $2 S BE PR BE , E— 4R v 7= i
KL, 7E— E R LR T W42 5 R W
EQELW—ZSJ .
3.2 MTMEWSEESRINYX T4 miE R & H%X
BAFEErHIE

20 e DR 2 AL AR T X 4 R B 9 Y )
ZH 8B4y, TNF-o F1 IL-18 J2 W 40 i 7 A 9 32
BE R T, 54 P8 vk RAE BRI A L, Y
B Z 24N B TR e W i AR G, B se 4 412
R BRI A5 43, 1 A5 AR ORE FB A A A8 A
F-1(IL-1) & & B Tb, I sl H A 42 & R 7 1
T, A T RN 4 R R E N, 5 K AR ORE A 1 K TR
B, SR BEY KB, W AR v b IL-1 F R b
Tt AE b 208 5| KR &, Bl E o
71 B HEZS FE WAy W, I AE AR S E A & R 5
VEF R 76 5 0 19 201k 0 i) o8 R & ol 20 M
50% , e P A PR PERE R AR AW 4
SR, AT I R T R Y W R T W 4R
L3 AR IL-1R A4 25, W] DAAT 50 b B 3 5 0 X AL A
G R4 o AR I ORI, AR T S LA Y
@R, TNF-a B4 925 1E F 3 2 0009 0k %
P S HRIEM R PG PRSI, 1A
W98 B, 70 G R R N oK 5 57 # T DAAE —
TR b AR 0528 3% P TNF-o 093 &, JFE HEHL
PR G E R T 1 40 3, i 412 4 IH 7 1 6 ik R R
X R R A BT AL A ] DAY e 22 24 T Ak

T 3B (MAPK ) F1 NF-kB 5 5 5 38 1% |, i 1
Fa € NF-xB/NF-«B #l il & 1 (IkB ) & & ¥ FBH 1k
IkB MR , BEREM AT 1] p38-MAPK {55 4% 538
H TNF-o (7= e & P2 R LR E Y L 28 BT
WA 5 T s B U AT R AT A AR i i T IL-1
Y55 TNF-o 198 5, X A7 ] 8h ) #6184 FL 5 R i
PHIE R X7 00 o i 3k, JEm FRAREL B R 0 &

2 58 PRk TA Ry A0 R £ 922 T R 1) X 3
BHED ) ARBEIT SRR, T R T i
A Mg IL-2 () E R, A E T IL-2 R
F CD4"H1 CD8" T 4fi ff = 2= , B AT £ Fh S 25 2 )
AEVY L BRI R B, TL-2 (B EA B 8 4
PETME T 400 17( Th17) 234 R #2h RAE , I8 1o
SR T M T A0 B 7 A RS K 5 L 5 P o
PERYS BRI, 48 S i iE v TL-2 3 2 mT 4R e L
HR G E T RE , A AR BEAR T 2R 2 5 R & A%, I
H SAA Z2REEIREAMBIRE A, X PR
M S 22 7 T 04, P AR G B v 0 e B
e I T AR A 0 B 3 2 2 75 S A 3L 4R 1 EE AR
PR AR A v R S SR B 7 —
FEEE L RRAK T 0320 135 SAA A9 & i, F 1M A1
FL R )RR
33 MMHEMSEERNYNNF NFEREN
Ei-LaR: oA

A B B ) E AR R, T A P iR
{14 2H 2R 20 B v A8 405 , BILAAR R IR 9 SOD 78 48 H
 SEF A Sy A A R B T EEEH,
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Effects of Bamboo Leaf Flavonoids and Artemisia annua Extract on
Milk Performance, Milk Somatic Cell Count and Serum Immune and
Antioxidant Related Indexes of Dairy Cows with Subclinical Mastitis

HOU Kun' TONG Jinjin' CHU Kangkang® XIONG Benhai’* JIANG Linshu'"
(1. Beijing Institute of Animal Science and Technology, Beijing Key Laboratory of Cow Nutrition, Beijing 102206, China;
2. Beijing Dairy Cattle Center, Beijing Capital Agribusiness Group, Beijing 100192, China; 3. Beijing
Institute of Animal Husbandry and Veterinary Sciences, Chinese Academy of

Agricultural Sciences, Beijing 100193, China)

Abstract: This experiment was conducted to investigate the effects of bamboo leaf extract and Artemisia annua
extract on milk performance, milk somatic cell count ( SCC) and serum immune and antioxidant related indexes
of dairy cows with subclinical mastitis. Eighteen Chinese Holstein cows with subclinical mastitis [ SCC was
(41.3140.49) x10* cell’mL ] with similar days in milk, similar milk yield, body weight of (590+15) kg, 2
to 4 parities were selected and randomly divided into 3 groups with 6 cows per group for feeding experiment.
Cows in control group were a total mixed ration (TMR) , while cows in bamboo leaf flavones group and Arte-
misia annua extract group were also fed TMR, and supplementary fed with bamboo leaf flavones (30 g/d)
and Artemisia annua extract (60 g/d) , respectively. The feeding experiment was conducted for 35 days, in-
cluding pre-test period of 7 days, feeding period of 14 days and post feeding period of 14 days. Blood and milk
samples were collected on day 1, 14, 28 to measure milk SCC, milk composition and serum immune-related
factor contents and antioxidant indexes, and the milk yield was recorded. The results showed as follows: 1)
compared with the control group, the milk yield in bamboo leaf flavones group and Artemisia annua extract
group was increased by 8.95% and 13.24% ( P>0.05) , respectively, the 4% fat corrected milk (FCM) yield
and milk protein percentage on day 14 were significantly increased ( P<0.05), and the milk SCC on day 14
was significantly decreased ( P<0.05). 2) The contents of interleukin-13 (IL-13) and tumor necrosis factor-a
(TNF-a) in serum on day 14 in bamboo leaf flavones group and Artemisia annua extract group were signifi-
cantly lower than those in control group ( P<0.05) ; otherwise, the serum interleukin-2 (IL-2) content in ser-
um in Artemisia annua extract group was significantly higher than that in control group ( P<0.05). 3) Com-
pared with the control group, the serum malondialdehyde ( MDA ) content on day 14 was decreased significant-
ly (P<0.05), and serum superoxide dismutase ( SOD) activity on day 14 tended to be increased both in bam-
boo leaf flavones group and Artemisia annua extract group (P=0.06). In conclusion, both bamboo leaf fla-
vonoids and Artemisia annua extract can improve the mill performance, enhance the immune function and an-
tioxidant capacity of dairy cows, and decrease the milk SCC of dairy cows with subclinical mastitis. [ Chinese
Journal of Animal Nutrition, 2019, 31(9) :4286-4295 |

Key words: bamboo leaf flavonoids; Artemisia annua extract; antioxidant capacity; immune function; dairy

cows; subclinical mastitis
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