T BB FR WA o T R K
EHE ORUCRT BN R T W s REARET SRR
(L gL M E AR s, AbaURF AR EAR S b, Jbat 1022065 2. hE
FVEFEBEAL B 7T, dbat 100193)

B AR B AR RS FONH A 54 4 L9 S 2 AR G AR M R B S EmRNAZR A
BRI o RIR 4 X 450 T J5 v, AR B A, Bk AR RO R HED |
15. 30. 45 g/dIZx B &, Huki14 d, 1E3RI21 d, FL4 . 5% FH B BE S0 28 W B 571300 5 CELISA)
ARSI B E M e BRE T (g) « AEAER AL FHIEIRER F-o (TNF-o) (1
TR, SRS 568 EPCRITVEN E M EAHMIIL-1. IL-6. IL-10FITNF-0 mRNAZIA & .
HiREIR: D 30 gldR B RATIF MIFIgME 2 53E & T X (P<0.05) . 2) 15 gld%2
AP MIEIL-15 & B 2w T X B4 R45 gld At e R4 (P<0.05) . 3) SxfME4i L, 15.
30. 45 g/d%s 2 ZH A YA MIFIL-1. IL-6. 1L-10. TNF-a mRNAK A &L H3E 257 (P>0.05) ,
{H45 gldZ% B R AT HE R LA IR FmRNAFRIA & . AT L, 2 Rl 3 s 0024 i i o
Ig K S BEAHSCANM N & B, FF3E 4RI T IL-6 mRNAR LB, WK DR EE4-%
FEIRE.
KB B R MET gk
RS $823
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TFR G AL P RRAS I AR A 2 AN RO T — Rl SR 3
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DA 254 e 7 A5 2 R R B 7 P B rh — PR 2 S A /N B B G » 8 s /1 B A i £
RIREL, HAT SRR T B R DUIE 8 RAEVI AR ) B2 G B0 L 1B . G 450
TIF 5T 0 2% 2 2 X A R0 /0N B 1 P i e, 45 SR 3 W9 4% 2 35 3 A e LA B S 1 41
HIER . 2SO TR, 25 B3R AR U S (R AN G e 2 B A, BTt o L A e Th
AEo PREFSFOHRIE, TR AN INAS 52 30T PR A R i HOR0 I BB B0 G e, (HIH
PEE ks R, AR 5 0 B 76 4% B 2 A 3 T A R 7 R R R R R B
(s, PRI YA e et .
1 MRS
1.1 R RS

FEFR (BREE>65%) MW EWLAR T A ARAR L5 AF, REREHNAIR.
e PR 7K AVEIRE B IR W 5 A= Ve R s, e b ot ek R A BR A ] 42
fits
1.2 R S5iEFRE R

RIS AX A% T 7R ¥, AR (2~3[f) « WAL RE[(153228) d]. Uk
[(24.543) kg/d]AHIT, Bl RS AHB) H AR E 7E500 kg /e 4 14k 7k A VI8 B 9287 4 17 3H
WA, AR IR0 WD | 15, 30. 45 g/dic e R, FHikM14d, 1Eikib21 d,
Fal, WEPIFARARAHR (TMR) , HHRE, HHYK, FHFY20K. FEaH
HRZH RS E F7 7K WA L

F1 RN RLSCE TR K (Y 2R

Table 1  Composition and nutrient levels of the basal diet (DM basis) %
TiH Items % Content

JE8 Ingredients

FHI- kK Cornsilage 28.57
K Corn 15.73
4Hi¥ Whole cottonseed 3.19
EfET5 Alfalfa hay 13.34
250 Leymus chinensis 11.20
THEHE K LT YY) DDGS 2.99
JEF 2K Pressure corn piece 7.16
S Soybean meal 11.53
HEFEH Cottonseed meal 3.87
TRk PremixV 1.96
& #h NaCl 0.46

&1t Total 100.00



B 7#7KF Nutrient levels?
FEEhE RS NEL/(MJI/kg)
FLRI; EE

fEER CP
BRIk 4F 4 ADF
rrPEBRIR AT 4E NDF

5 Ca

% P

DIFRAR ST ARt The premix provided the following per kg of the diet: Cu 800 mg, Mn 1 200
mg, Zn 3 300 mg, Se 30 mg, Co 20 mg, Fe 1 400 mg, | 70 mg, VA 1 100 000 IU, VD 330 000 IU, VE 3 000 U,

ApE g RE TR, HAE FR/KF S . NEL was a calculated value, while the other nutrient levels
were measured values.

13 FEhRESHRAE

I AR IEE 20K, A A AR (L BER I HEAT FR KIS BRR ML, IILRE T3 000 r/min oL
15 minj5gfE2 h, IR, T-80 CHRAF&FH . I FIPTEE AR M RARLS mLIL,
SEBGHE AN, T 48R T mRNAZRE & FIE .

14 4RFRIGE S T5E
141 AEFErEREIE

WEORHR, iR AR OR R FRHE, TP R R.

WCRREIPEEL DA s, tHR Y. MR 18 RIS di . © =6 : 4
LB RARE0 mLEEFL, I3 B A BRI 7, 12 B AL 94F O I LACTOSCAN R 4
H B A LR BT G E . FURE . FLE B MRS R, FRAMEER. AERAEM
FLIRE.

1.4.2 IR S peAR bRl E

MEREFREAG (1gG) + %IEREAA (gA)  FEHREAM (gM) . AN
-1 (LD HAI -6 (IL-6) « HANEAZ-10 (IL-10) « FEIRSEA T-a (TNF-a)
B EEIHIAR UM (R0 AEVIRA PR = 1B S B BRI E CELISAD 27 &l € ,
BT BC A AR 20 B2 U B P AT

1.4.3 AR A 7 mRNA Fik &1l e

TREZH A 23 5 A s RNA $2EL: AME IS D-Hank’s L 1:1 Fake, itk B 40 0 20 5 9% LA
1 200> 50> 20 min, WEUAMZLHA)E, N D-Hank’s ¥ P 900>g &0 10 min, 2 K. Y&
WREAH AR ITEE, N 1 mLTrizol, 4 CE & 5 min, /N 200 pL 5477, V841, # & 5 min, 10 000>y


https://www.baidu.com/s?wd=%E5%85%8D%E7%96%AB%E7%90%83%E8%9B%8B%E7%99%BDM&tn=44039180_cpr&fenlei=mv6quAkxTZn0IZRqIHckPjm4nH00T1Y3uW6sPHDkrHu-uAnYnjbs0ZwV5Hcvrjm3rH6sPfKWUMw85HfYnjn4nH6sgvPsT6KdThsqpZwYTjCEQLGCpyw9Uz4Bmy-bIi4WUvYETgN-TLwGUv3EPHTkPWTdrHcL

B0 15 min, BB E AN EARF SO EE, VK B E 10 min, 10 000>g &> 10 min, F L
W, 1 mL75% . k%, 10 000y 250 5 min, 53] RNA JTIE.

S 53 K S i 5E B PCR: MR 4 PrimeScript® RT Kit (cDNA 5 1 8 4 Rk A&) &k
R G AT EAE S %5 cDNA. S 98¢ % 7€ £ PCR f2/7 218 SuperReal PreMix Plus (SYBR
Green) WFIGHEAT. ZHOCER1LI¥THS14), Ll 5% € & PCR 5175 R S8k 2,
S B TR AR AR G KA €&, %5485 20 pL &, P B-NshEH
(B-actin) fENNZ, HF 2 2ACHEHE H R mRNA Rk &,

2 SRR LT R PCR ST A RS H
Table 2 Primer sequences and parameters for fluorescence-based quantitative real-time PCR

TH ltems ¥4 Sequences (5’-3°) 74 Products/bp
BN E 1IL-L F: CCTCCGACGAGTTTCTGTGT 161

R: AAAGCTCATGCAGAACACCA
BN & 61L-6 F: GCCTTCACTCCATTCGCTGTC 110

R: CTGCCTGGGGTGGTGTCATT
H4AN2 10 IL-10 F: GTGATGCCACAGGCTGAGAAC 213

R: GAAGATGTCAAACTCACTCATGG
Ji IR SR FE K F-0 TNF-a F: CCTGCCAATGTTTCCAGACT 183

R: GGCAGCCCTTAGTTTGTGTC
B-WEh&E A B-actin F: TGGACTGTTAGCTGCGTTACACC 186

R: TCTCGATCCAACCGACTGCT

15 HIEgih 5947

fi FlExcel 20078 PRUIH G, RS E B2 A2 ol s AT iH 5. KHISPSS
17.040 8 fF i one-way ANOVARE P AT BRI R TT Z2 70, BRI R TT 2 ZE R B2
I5f, R HIDuncan LT EK 2 HLILEL, P<0.05 9% 7R3,
2 RS0
2.1 FREEXYIEAE LR S

MEE 3HATLLEH, SxFREAAHE, 15, 30, 45 g/d FERAPETFHHRERE. P
BRSBTS ESRPHEREER (P>0.05) , XK R R AEPURTEA =G L
ToARFEN, o4 e e A i ml S SR At 1 s .

®3 RERNDA-FHHREGE, PRI R
Table 3 Effects of tea saponin on ADFI, milk yield and milk composition of dairy cows

i H B FMEFE /KT Tea saponin infusion level/(g/d)



Items 0 15 30 45

e Milk yield/(kg/d) 22.7143.41 21.4245.46 22344318  21.5946.51
P H KR ADFI/(kg/d) 19.0941.21 18.7241.54 18.9241.38 18.761.25
HANBRZIEFL FCM/(kg/d) 19.88+1.61 18.88+1.78 19.76+1.52 19.3943.07
HNgZ Milk fat content/% 3.170.49 3.2140.73 3.2320.52 3.3240.48
FLEMAFE Milk protein content/% 2.8120.17 2.9840.21 2.9240.28 2.8640.31
FLPEZ Lactose content/% 4.910.14 4.890.21 4.9640.15 4.8740.26
AZRE Somatic cell count/(104mL)  23.03+1.31 24.8043.50 23.2743.26 26.9743.86
TR R Feed efficiency /% 1.1440.11 1.0120.15 1.0540.09 1.0340.17

[FATHARE B AR A RN G PR R Z R % (P<0.05) , HHIF BT8R R 2 7 A B 3
(P>0.05) . TF#Id,

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.
2.2 FREFNY A MIF S TR AR R R

MRAFTTLLEH, SXTRRAMEL, 15, 30, 45 g/dZx 2R A MFEIgM & =36 it s,
30 g/ B ERAMIFIGgME B B35 (P<0.05) , HEAHMIEIgA. 19CE BN L EEER
(P>0.05). S5xfHEZHAHLEL, 15, 30, 45 gl B R A MGG EIHIH —ERENE S, HF
B 1% e R RO B R T B T AR

RA RN YA AR H S AR

Table 4 Effects of tea saponin on serum immunoglobulin content of dairy cows

TiH ZERMEE/KF Tea saponin infusion level/(g/d)

Items 0 15 30 45
TPEERE FA IgA/(ng/mL) 10.6643.75 9.3743.22 10.61+1.92 9.3442.42
TIEERE FIM 1gM/(ng/mL) 87.5448.992 98.2343.92% 116.65+13.03° 92.5748,65%
Fu R ERE G 19G/(ng/mL) 9.4940.54 11.2940.94 10.7640.69 10.4942.01

MESHF AT LLE H, 15 g/dZ B R A MG IL-17 & 2 3 i T4 R4 A45 g/d,f\%%?éﬂ
(P<0.05), JFBEH 4 i R MEVE KT B2 e i 1B AR . BEAE 2% B EACT (g i, IS TNF-a
QE%%%ME%%%%%,EﬂMM%E%ﬁm%TFaﬁ%%%,SN%ﬁ%Ei%
(P<0.05),

K5 AR RN WAL AN S A PR R R

Table 5 Effects of tea saponin on serum immune related cytokine contents of dairy cows

ng/L

i H B FRMEFE/KT Tea saponin infusion level/(g/d)



Items 0 15 30 45
A4 IL-1 39.5345.29 52.6145.88P 45.1847.41% 42.5043.20°
H 4/ 6 1L-6 2.7840.40 2.8140.34 3.3140.59 3.9740.60
FI40 /%10 1L-10 23.9843.52 28.6345.48 30.4845.72 25.2346.90
JiBI SR FE R o TNF-a 7.54+41.292 8.17+1.31% 9.21+41.22° 8.231.38%

2.3 FRBENYA PR S MR T mRNA ik &2 15200
MR LIE H, S5 X IRZLAH L, 15,30, 45 g/dAt 2 & 4HIL-1. IL-6. IL-10. TNF-a. mRNA
RIEEWLREZR (P>0.05) , {H45 gldAs SR A #Em L 4R FmRNAKIA &, IL-6
MRNAZR A & 2N E215.950%, IL-1. IL-10. TNF-a mRNAZR LB WAL E 25 . 5
XTHRAAAHLL, 15, 30, 45 gldZ B 3R I AT 1L-6 mMRNARIL & .
6 AR EXT YA R AT R F mRNAZR A & ) F

Table 6 Effects of tea saponin on the immune related cytokine mRNA expression levels of

dairy cows
i H ZR L RKWETE/KF Tea saponin infusion level/(g/d)
Items 0 15 30 45
A4 IL-1 A Ct 7.7546.19 8.11+4.45 9.0442.42 9.2642.79
F{ F-value  1.00 0.45 0.35 2.79
H4EN %6 IL-6 AC 9.8746.35 13.3145.88 13.4941.95 12.60+3.99
F{H F-value  1.00 2.79 1.63 5.95
H4A 210 IL-10 AC 7.6245.64 9.58+2.15 9.70+.58 10.12+2.90
FfH F-value  1.00 0.84 0.86 2.03
JR SR SEN Fo TNF-a. A C 5.40+4.86 5.68+2.88 5.98+.35 6.96+1.60
F{H F-value  1.00 0.16 0.39 2.68
3 W

3.1 ZREFEXSYI ML S R AR I R

AR B I I 2 M9 R B . AR 3R L TNF-aff) & &, BT B 4 h e
FEARPRIISZN, S5 R EIR30 gldZR B R AL Sxf AL, B SILE T IgMIg & &, Jf
BEE Ak 2 F KPR I, I IgM & B S BUSE NS s N R S TR S EON IS
FIgA. IgGEEIITCRFEZE . ML IR AR R N ML & A & BN E AR, EEAS
THEAMEKEA. BREALHREAH LR, BA SRR EM . RS S
ARG ERE R, K400 mo/LFIEA X+ fe PR MIgA S &4 BE R mER, 5
AT, —EFRRZR B R et B ians e as B E, (RN EA K,



JAE R SR RIS, B Tibk L 20 M A ) /KP4, [, AT R B, AN St
BREAEAREL, R FOE IRBEA B IR VR Bl 25 KW B E A R B R MR, a5e
SIS A AR 19GF L IL-28 B IA TR AR, AR 5 a0 NG A 22 5+,
SIHT IR TR AT BE A2 TR IS W R 22 et . IR FCARIE, A58 3O AR G 2 B I R A
A IR EREE R, ARG I A = e e I R AR i, DRLTE T RN DD 4% 2 2 2 IR e AR ik v
T A H R 1L,

IR T, 15 gldZs BRAMIEIL-15 25X A4S g/ds BRHAMLER B E,
X HEAAHEE, 15, 30, 45 g/ B ERAS IR 7 IMLEIL-1E 8. 30 g/d2 RALMIGETNF-o 8
e, SAIRAREREE, HHERSREAACPRIGM, MIETNF-of & 251 SR
INEER . INARRIGE R AT LA, SXTIRZIMEL, 15, 30. 45 g/d4% 2 R 4Ly IgM.
IL-1. TNF-od3F Frigi. ARBIRT ST T 48 230 Y24 M b G2 2R 8 1 S 4 i PR -1
R, PO TS R R A G Th BRI S SR A IR A 4R
3.2 ZRBEN YL G AR SN I R - mRNAZR A & 1 52

B PR E 2 A R AR R TR A AR U, B e T AR DL KB
SHH LR E LT A D RER), RO A 3. TR RS SE R 1 X%
25 TNF-os2 LA 240 M R A= g2 REER IS 43 WA I —Fh BT S s (E I R MG T, 5 1A
MR THRRFHAM N E FHLES 53R e RN BET, KT AR 3004 A
FAEFME N 7D, Gl R nE 4R 7 U TNF-o. IL-6f5 3315 B4 A R R
it K . RRIGEE MR, FEEARKPR R R HE51L-6 mRNARE &, H
AR EH . 1IL-6:2 Kshimoto5 18 N T4 i v & e A5 1) — Rl a1, e WU R A
P B A — RN T, CEBANAE. ENEANM DL AT 4E BRI bl R B0, TNF-o
SeId F RAT R Z RS /NS, RILN RIS b I —Fh e 5 S s 2 SR A I
I 51 EE MR BEI B2, Wk 5 N o A IR SER 1 AIRE R, SRR L,
45 gldZ e R A AT R AR A T IL-1. IL-6. 1L-10. TNF-a mRNAZKIA &, H45gdEEsR
Z11L-6 MRNARIE &2 5 215.956%, IL-1. IL-10. TNF-o mMRNAZ X & #2620 245 LA
o

M20tHZ0804EAR, FRETFAh Xt A2 Fdk AT Lok A=, BIE AT NIE, CESS. B,
At AR RN AR T 8O 2 N RV, (HPE S h R R B R R . A
WEFCHRERY, R R AT DA SR P AR L P S BB . e A B A S R,
BAR AL AR [ B 5 6, 3 2 I S ML RE AN B AR T o AT STHR0E, TR i s 2 30
PRI £ LT i ORI i R Fie 08 R i, (B SR ke esl, RIem i R, AR
RETE—EFERE A LV e L BR A 11 S S s AH G AR Rl 1 1 & &, JEXTIL-6 mRNAR L &4
TR, N3RS I e DR A AR T R il v L, R ot — i i B R AR
YA RN R IR AL T F 7 BR A
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Effects of Tea Saponin on Immune Function of Dairy Cows
CHANG Xiaoxiao! ZHANG Yifu! ZHAO Shiping! JIANG Qihuil WANG Bingt
FANG Luoyun! XIONG Benhai?* JIANG Linshu'*
(1. Key Laboratory for Dairy Cow Nutrition, College of Animal Science and Technology, Beijing
University of Agriculture, Beijing 102206, China; 2. Institute of Animal Science, Chinese
Academy of Agricultural Sciences, Beijing 100193, China)

Abstract: This experiment was conducted to study the effects of tea saponin on serum immune
related cytokines contents and their mRNA expression levels of Holstein cows. Four rumen
fistulated cows were used following a 4 X4 Latin square design with different infusion
concentrations of tea saponin [0 (control), 15, 30, 45 g/d]. The experiment had 4 periods, and each
period consisted of 14 d per feeding period and 7 d sampling period. Enzyme-linked
immunosorbent assay (ELISA) method kit was used to measure the contents of immunoglobulins,
interleukin and tumor necrosis factor alpha (TNF-a) in serum. Quantitative real-time PCR was
used to measure the mRNA expression levels of interleukin-1 (IL-1), interleukin-6 (IL-6),
interleukin-10 (IL-10) and TNF-a. The results showed as follows: 1) the serum immunoglobulin M

(IlgM)  content of dairy cow in 30 g/d tea saponin group was significantly higher than that in
control group (P<0.05). 2) The serum IL-1 content in 15 g/d tea saponin group was significantly
higher than that in control group and 45 g/d tea saponin group (P<0.05). 3) Compared with the
control group, the mRNA expression levels of IL-1, IL-10, IL-6 and TNF-« in 15, 30 and 45 g/d
tea saponin groups were not significantly different (P>0.05) , but the mRNA expression levels of

above cytokines in 45 g/d tea saponin group was increased. In conclusion, tea saponin can



improve the contents of immunoglobulins and immune related cytokines in serum, as well as the
mRNA expression level of cytokine 1L-6, which indicate that tea saponin can improve the immune
function of dairy cows.

Key words: tea saponin; immunity; cytokines; dairy cows
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