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0.084) , %2 LPTE BRI B4R R B 5T R A PR R FZH o, TS A%
W3 S R A R B TR A A R, KRB R T, R AR R A O 6 A AR TR AR B
ERRMEA 28 g/d,

KR BRI O I A AR R A AR AR R AR

FESES.S823 XERFRIREG A XEHE.1006-267X(2020)05-2209-09

T 5 i iR KA, AN 2 R A B A
WA= AN AT BB R R 22— WA IO
T WA WL 2 20 2 1B 0T BE T 04 v e R
FEA I — RV IR R SR B R W AR A T 9E
PR T, BAE A E AR E N 5~
25 T, YFREE IR I 45 %% (temperature and hu-
midity index , THI) >68 | #3484 1] g ;= Az 47
P52 THI>72 B, WA IR IR B S N A B, 15
I R 7 N (RS ala b LY IVE G L OVA -

Y75 HH#A.2019-11-24

X WAL WG 2 1 4% 0 AR BRALAE 7 A AN RS2, T
D R E N/ U N = o N B | N
BT S T RE DRSS, B PLAE TR, A
IOE AN 2% 4 o 0 A4 A R AR R i 2 32 i H 22 3
WA &5, T E R W3 A 3% SR % 155 A D 1)
AL

SRABELR BERHY A2 E
R R H A S5 A R 3 25 RN
FEREAE, WAL & Z Ml E28

HEMAB B E AU &R (2016 YED0500507) 5 1 4l B2 Be B 1387 T ( ASTIP-IAS07)
TEE RN . D% (1992—) , B LA R EN L5 A4, NRsh 8 57 S 1RBEHA5T . E-mail; fengtaoma@ qq.com

« BIEEE N M5, W55, 1+ 500, E-mail: sunpeng02 @ caas.cn



2210 o ¥ B F

S

32 &

ARG, SRR | S 4 IR | e I R
Pt R S e R A AR AL HAT £ Fh 2 B 2 4E
F . R AE e o A AR i AR BT R A FH I
FAEM, &R I ( Lonicera japonica extract,
LIE) Y& JZ 2y 10 mg/mL I, AT 2 fiff K B & # 1
Bl 5 B RS B R B, A AR AR B XN A
ST VE T, AT A 2800 15 /0 BRI I A i i Y T
PR R E A B PR AL RE T B R e
PR o RN PR 2R AR U 0 4 AR A 4 iR
Y] A R i R A RN, 3 s T R AR PR R A8
B WLET L4505 i A6 52 1710 s e L7 00 % 2 sl
HH S TN 4 B AR $E ) AT 4 v R B 5 A R R
FALRE T, Bt A 7 Ve BE  2 i R S 0 AR e i TR
ST A R AR SR B R FH T ARON 8 P 2 R
PR A YA RN | i BRI 5 4 R AR 4
) 107 T B8 07 R0 A ) 3k e ) i i O
W, AR B 7E W 9 1) RS 0 4 R A 4 IR X A
PR A AR P R I T A AR e A O B RE Y
SO, DAR 9T 4 A6 38 U A 28052 ik 0% A T i
) LS 0

1 #MRlEFR*E
1.1 R E S s

I T 2018 4 6—9 H 7Eim 648 Hr bk i 7 A
Bl A7 BRA W4T
1.2 R

RIS 1 4 SR AL S IO W TR vE vh R Y
FARARA ], FER I NEER, 58N 10%,
1.3 R 5IRiET

IR BUAR BT/ (2.5+0.3) 43 P2 0B (30+
1) kg/d WFLRE(105+5) d fhfa FE iy 48 475 4=
20 3k, BEHLAY R 4 41, B4l 5 k. X4 (CON
2 ) e MR R Tt A A X 2B 0 i) A R R R R
14 (LJE-14 #H) .28 (LJE-28 41 ) .56 g/d ( LIE-56
4) M a RS, 5 10 JA), H A
2 Ji, IE I 8 A,
1.4 REARERAFEE

I A ok AR 2 55 07 X B R R 3 1k
(06:30,13:30,20:30) , 5¥ 43 3 ¥ (05:30,12:30,
19.30), H B kK, H & NRC(2001) " Fi il 1
R, LI4IR 4G H K (total mixed ration, TMR ) JE 2 /7]
WEE VR R AR IR A R A i B AR K
PR,

F1 EMAREBREFRKE(TYRER)
Table 1 Composition and nutrient levels of

the basal diet (DM basis) %

i H Items £ Content

J5 Bl Ingredients

B f5 Alfalfa hay 11.33
HMeF Oats 4.37
I Silage 33.76
P Syrup 1.33
EK Corn 18.82
EtH Soybean meal 11.43
VA% Distiller’ s grains 0.44
& E 2K Flaked corn 4.07
FIF %4 Sugar beet pulp 0.67
HiAFHA Cottonseed meal 7.04
BBk % 554 Yeast culture 0.70
HRIR 40 NaHCO, 0.79
£ %) Limestone 1.16
2 NaCl 0.50
S ALEE MgO 0.14
IR K,CO, 0.19
WM 545 CaHPO, 0.51
HE 5Ky Fat powder 1.27
WIR K} Premix" 1.48
A1l Total 100.00
# 37 /KF Nutrient levels”

WFL4HE NE, /(MI/kg) 6.52
KL H BT CP 16.93
ML EE 5.10
HLK 3 Ash 8.20
HPEPE IR 4T 4k NDF 28.42
TR PE PRI 2T 4 ADF 14.54
5 Ca 0.82
P 0.27

1) BUE By 5 T 52 i A 48 it The premix provided the
following per kg of the diet: VA 200 000 IU, VD 40 000 IU,
VE 5 000 IU,Mg 95 200 mg,Zn 1 000 mg,Co 50 mg,

2) WHLEREMIFFA, 7% NRC(2001) 1" A N 52
M fE., NE, was a calculated value according to NRC

(2001) 7 while the others were measured values.

1.5 #HRXESERNE
1.5.1  JRBE X Aic 55 THI A
R ] 5K 06:00,14:00 22,00 id 344
TS REOGIIE R R R B T EE TR Hl 1.5 m AR
S LF 4 PN R RURE G B, O 5 B8 A THIT, J
RN
THI=(1.8xT+32) - (0.55-0.005 5x
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RH) x(1.8xT—-26) ]!,

HH . T B4 (C) ; RH &4 & xR
(%) .
1.5.2 B JBIREE (RT) FIEZ 45 2% (RR) 4 2

RIS W], B3 R ek 2 d I Bk A 10 B TR
JEE TR R 1 3 T g i R WO 1 3 30 e 1) L A
W] 9 10:00—11:30 F1 16:00—17:30, | &
3 AR T A I I SR B R R PR RO AR
it 500 e i 8 ) B2 AR S AR A2 L 1 min A9 FF IR S UK
BN R W AR
1.5.3  FDH B FUBHRE i SR £ 5 i

TERI R R 4 2 3 d M R & i, TR H U4y
PORAEFRIE M E T 9 5t (DM) & & , A5
R AR TY R R (DML, [6] BHE
HHE(CP) [ AOAC(2000) , 777k 976.05 ] ML Ji
i (EE) [ AOAC (2003 ), /7% 4.5.05 ] FlHL K 43
(Ash) [ GB/T 6438—1992 ] & &, " Pk Uk 1% 21 4k
( NDF) FIgPE VL4 £F 4 ( ADF) & 2 2 I Van So-
est VAR A 5 B EATINAE
1.5.4 A 058 S 0 R AE 5 E

50 1 [R) A K o A O S R B8 AR R 0 i O
10 AR 1 IRWHAE #2 HL b W =4:3:3 {1y Ll R
4 50 mL ¥ikE, R F 3L 43 43 B A ( MilkoScanTM
FT6000) M 5 W 1Y FLAE % (milk fat rate) | L
# (milk protein rate) , ¥L B # (lactose rate) ., IF g
FLEJE Y ( non-fat solid ) 7 1= Fl L [E W) ( total sol-
id) &,
1.5.5 LI A R 45 5 e

BRI A T 50 45 o 2 K R i AT R AR R ik
FliL, % i # % 30 min J5,3 000xg 4 C &L

15 mindil & IfL3E FF i, T—20 CUKAE N IRAE5 H
1L 7E AL EF ( creatinine, CREA ) . JR B2 ( uric acid,
UA) . JR & (urea, UREA) | & % [ ( total protein,
TP) .1 % 11 ( albumen, ALB ) 1% %j ## ( glucose,
GLU) & & % H H 37 4 H 3 A4 1k { ( HITACH -
17080) i 72, 1L ¥ Fo %8 BR & 1 A (immunoglobin
A,IgA) A PEERE H G (immunoglobin G, IgG) Fl
B BREE 1 M (immunoglobin M, IgM) & & 2% F i
I A 28 W B 22 ( ELISA) 5 | 355 & W F 3% [&] Be-
thyl 23 W] ; L3 F 41 g /- % - 18 (interleukin-18, IL-
1B) . F1 40 s 4~ 2 -2 (interleukin-2, IL-2) | [ 4 ifl
4% -4 (interleukin-4, IL-4 ) A1 #AK 76 3 H - 72
( heat shock proteins-72, HSP-72) 7 & >k H 3¢
MyBioSource 2wl #9127 & #4700 7
1.6 WSt 4oH

6 B K F SAS 9.4 A4 i) MIXED £
YT gt R g, Gt A v e 4= R Bl AL
2 g b 2 [ N &, SR Turkey” s 35 i
TTZEELI; R HE MM IR E LRIEM 48
AEFREYIES IR W52, P<0.05 RoR 2 57 I 3
0.05<P<0.10 A 257 R E B,

2 & R
21 BEFESERZHTHSH THI

H e 2 FNIE 1 a4 2 R
BN 26.9~33.6 C, M IR E R 55.47% ~
77.43% ,THI 2} 77.64~84.04, RG] 4= 45 HL o |
MR AYSF-34) THI> 72, U156 11 ~25 K PLIKER 30~ 56
KIGF-H4 THI> T8, it LA A BT AR 3R 58 A AN A 85
H IR i 1A T B AW SO B

K2 HEHEBEEMHEITEE

Table 2 Temperature and relative humidity of cattle house

P[] -3 L EpOpiTeE S BT e

Time Average temperature/ C Average relative humidity/ % Temperature and humidity index
0600 26.9 77.43 77.64

14.:00 33.6 55.47 84.04

2200 29.0 69.02 79.74

2.2 &RTERE XN H 4 B iR E 0 PR IR
59 2R B 5 1)
H1 2R3 AT, 4R IS 0 46 R AE S O R] W 3

KA AN B 2 B IR B (P <0.05) , T X I 1 At
I FEF M (P>0.05)
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Fig.1 Temperature and humidity index curve of cattle house

®3 SRWREY X HR Y4 B 87 im0 IR ST B 25

Table 3 Effects of Lonicera japonica extract on RT and RR of heat-stressed dairy cows

ZH %] Groups P {H P-value
i H
SEM Qb3 2k b/
Items CON LJE-14  LJE-28  LJE-56 i )
Treatment  Linear Quadratic
HARE RT/C 38.41° 38.16" 38.01° 38.03" 0.05 <0.001 <0.001 0.021
WM 55 RR/ (¥K/min) 82.00 81.27 79.93 80.80 2.02 0.910 0.659 0.604

[T R A AR AN RN SRR 22 57 135 (P<0.05) AR F B RR 2 AN 3% (P>0.05) , R,
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 £RERBYNREBDEETEEM WAL TYFRCRER e JLEAR FIEE,
ZL A% 43 B =2 0 FLMER AEIRFLEIE Y & SRS EIE Y & &3 T
FH% 4 AT, TR 7S 0 4 4R A6 42 B X #4000, R (P>0.05) .

®4 SRWRBY AR HDF L= EREFELK S BRI

Table 4 Effects of Lonicera japonica extract on performance and milk composition of heat-stressed dairy cows

2151 Groups P {H P-value
MH SEM
b 5 —K
Items CON LJE-14 LJE-28 LJE-56 ALE #ﬁ K .
Treatment Linear Quadratic

TYRRE R

11.65 11.38 11.91 11.89 0.37 0.784 0.413 0.626
DML/ (kg/d)
FEWhE Milk yeild/ (kg/d) 26.64 28.59 28.73 28.47 0.99 0.430 0.301 0.237
FLIEZ Milk fat rate/ % 5.30 4.98 5.29 4.77 0.19 0.191 0.124 0.607
#.2E % Milk protein rate/% 3.46 3.17 3.36 3.09 0.13 0.167 0.103 0.951
FLBER Lactose rate/% 4.58 4.63 4.63 4.71 0.10 0.852 0.398 0.977

(=4 —5 2 7 A~ EL

jEED?L[—lﬁf% HR 8.76 8.82 8.51 8.51 0.13 0.247 0.103 0.755
Non-fat solid content/ %
BERY & &
ST P 16.42 15.22 14.55 15.17 0.62 0.227 0.213 0.096

Total solid content/ %
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2.4 EREEDYIHRNHPEMFENMISIRG WO MERR JRE SEA . HE AR AR
=AU G (P>0.05) . P &8 AL YA I

HE 5 nf 0 R R IR AR R B ] B B, M A B R R R AR (P=
WK AR S A 1T LI % 5 (P<0.05) XA 0.072) , Hirb LYE-28 41 L i A Hi & i e i

x5 SIREIRE B H 4 I E & A IR AREI R0

Table 5 Effects of Lonicera japonica extract on serum biochemical indexes of heat-stressed dairy cows

2H 51 Groups P {H P-value
gE|
SEM Qb3 2tk K

Items CON LJE-14  LJE-28  LIJE-56

Treatment  Linear Quadratic
JILEF CREA/ ( wmol/L) 127.58" 75.85° 77.80° 80.34° 7.38 <0.001 <0.001 <0.001
JREZ UA/( umol/L) 69.84 72.36 62.79 71.42 6.08 0.683 0.996 0.483
JR % UREA/(mmol/L) 2.55 1.81 2.80 2.51 0.41 0.393 0.673 0.883
BEE TP/(g/L) 75.89 69.48 72.27 70.87 4.04 0.711 0.549 0.556
MM ALB/(g/L) 34.11 34.23 30.90 31.12 1.77 0.392 0.165 0.645
WA B GLU/ (mmol/L) 3.10 3.36 3.66 3.40 0.17 0.165 0.234 0.072

2.5 SRERMNYNARHPFLFRBZIEREG  ZH(P>0.05), LIE-28 4 HW Y 4 M E 1L-4

=AU

2 6 7] J, LIE-28 2H #4 N 4 05 4 1L 7 1gG
R E ST CON 41( P<0.05) ; Tl LN in 4 4R 46
LU XN B A LT TgA Al IgM & & 0 i 3

Fri S T CON 4H( P<0.05) , MR RN 4 5 4k
PEICH X I A L IL-18 F1 IL-2 75 & 0 8
ERW(P>0.05) , GARES N4 AR AL BRI A B AR
RN AR IS HSP-72 & i i3 (P =0.084) .

® 6  EIRTERE XA B4 ML S R f AR 0 R4 00

Table 6 Effects of Lonicera japonica extract on serum immune indexes of heat-stressed dairy cows

21 5] Groups P {H P-value
Tij
#a SEM Ak 35t L bt —%K
tems CON LIJE-14 LJE-28 LJE-56 . .
Treatment Linear Quadratic
RPEFREH G ) N N
. .85° .40° .50 2.96 0.032 0.440 0.013
1eG/ (mg/mL) 76.41 86.85 89.40 81.50
RPEFREE A
0.30 0.41 0.50 0.41 0.07 0.291 0.322 0.104
IgA/(mg/mL)
RPERRE A M
3.56 4.70 3.85 3.89 0.51 0.464 0.981 0.412
IgM/(mg/mL)
HAAZRE-1B
46.65 37.94 44.53 46.68 3.48 0.277 0.563 0.247
IL-18/( pg/mL)
A E -2
A 4.55 4.31 3.91 2.78 0.87 0.508 0.144 0.800
IL-2/(ng/mL)
H A1 A2 -4 N " . "
. .10° .87" 34" 0.53 0.046 0.257 0.025
IL-4/(ng/mL) 7.60 8.10 9.87 8.34
# -72
L& 8.66 7.40 8.12 8.18 0.30 0.084 0.782 0.103

HSP-72/(ng/mL)
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Effects of Lonicera japonica Extract on Performance, Serum
Biochemical Indexes and Immune Function of
Heat-Stressed Dairy Cows

MA Fengtao SHAN Qiang JIN Yuhang LI Hongyang GAO Duo SUN Peng”
( State Key Laboratory of Animal Nutrition, Institute of Animal Sciences, Chinese Academy of
Agricultural Sciences, Beijing 100193, China)

Abstract: The objective of this study was to investigate the effects of Lonicera japonica extract (LJE) on per-
formance, serum biochemical indexes and immune function of heat-stressed dairy cows, and to explore the op-
timum amount of LJE to effectively alleviate heat stress of dairy cows. Twenty healthy Chinese Holstein cows
with similar milk yield, parity and lactation days were randomly assigned to 4 groups with 5 cows per group.
Cows in the control group (CON group) were fed a basal diet, while other in experimental groups were fed
basal diets supplemented with 14 ( LJE-14 group) , 28 ( LJE-28 group) and 56 g/d (LJE-56 group) LJE, re-
spectively. The pre-experimental period lasted for 2 weeks, and the experimental period lasted for 8 weeks. The
results showed as follows: 1) dietary supplementation of LJE could significantly decreased the rectal tempera-
ture of heat-stressed dairy cows ( P<0.05) , but had no significant effect on respiratory rate ( P>0.05).2) Di-
etary supplementation of LJE had no significant effects on dry matter intake, milk yield, milk fat rate, milk
protein rate, lactose rate, non-fat solid content and total solid content of heat-stressed dairy cows ( P>0.05).
3) Dietary supplementation of LJE could significantly decreased the serum creatinine content of heat-stressed
dairy cows ( P<0.05) , but had no significant effect on the contents of uric acid, urea, total protein, albumin
and glucose in serum ( P>0.05). With the supplemental amount of LJE increased, the serum glucose content
showed a quadratically increasing trend ( P=0.072). 4) The contents of immunoglobulin G and interleukin-4
in serum of heat-stressed dairy cows of LJE-28 group were significantly higher than those of the CON group
(P<0.05). Dietary supplementation of LJE had no significant effects on the contents of immunoglobulin A,
immunoglobulin M, interleukin-1B and interleukin-2 in serum of heat-stressed dairy cows (P>0.05), and
showed a trend to reduce the serum heat shock protein-72 content of heat-stressed dairy cows (P=0.084). In
summary, dietary supplementation of LJE have no significant effect on the performance of heat-stressed dairy
cows, can improve the immune response of heat-stressed dairy cows, and help to alleviate the heat stress of
dairy cows. Under the condition of this experiment, the optimal amount for effectively alleviate heat stress of
dairy cows is 28 g/d.[ Chinese Journal of Animal Nutrition, 2020, 32(5) :2209-2217 |
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