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H (P<0.05) , {HAFYTAMMEECREERT HA 2 4L (P<0.05) , T P4 2.
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RE TN A R ZE M R, TSR SR I, WL P SR SRR IR T R LA e
BEAMFR CEAFD A RIS, B aEaE T [ 5 AR LA A 7 2 AR R
R AT ER, KRR Carginine, Arg) VENUA I —Fh A0 75 EU AL B AN D R 1L 2 A
R4, O BB M. XIS ECHF TR, G LPY S SN FabReT, 1~3
4 M P A0S [ 5 SR 7 B A 1.38%. Zhou 25175 0  BE AR A 0 R IR, A BT L 4))
R R R T B 2.8%. M I FUARE, ML HR SR PR RS R
LY 2.16%, TN T UAFL YDA rhoRs SR 75 2 8 1 A L W (R SRR . TRIZE RO B R
DR, AU S EIR 10 7 RGN, U5 B &G AN Be i 2 AE BRI TR, 4t
FeBRNTS o T L, ORGSR e 1% S 25 1 P J ) 6 R e R ok E A B, T AR AR ER T L
PR3 BT 51 A R R B 45181 JahanianCWF 5 R B, S ] RS TRDRR FR AR I T NRC e &
(¥ SR G 5 S SR LR IR S Thie . IR AE S i X B IR Y B BRER 11 A(IgA) R BRER
1 M(IgM) LA K CDA* 21 1 34 J82 SR A e W BCHILRE FRHRHT A0 000, e, A SR IE e A b
T T T AL TE FASL I 00 T 7 A I S 8 L1813 v A = B o FE W02 LI 9T
D4R, 4t 2 FHREEIRERAEIL m LR LR i A s R i &2, (M1
&, KT RGRBRN Wh2b et Ren VR H M LB Fe il o AR AT SRR S 95 4= LI b
MR TR, B4t 2 AR E R IR E R SRR R S IR AR R Al ARG R
RS RO T R 0 2R b FUPE RE 1) A, 38 3 I 5 W4 35 S bk 20 B Rl 14548 4w,
SRS B 5 ] WK R Wl L T R W A LR G 0 (R 52 L, DA A RS SRR AE 328 B 2R 7 B
FHRFF G AR — SRRl TR .
1 MRS TE
1.1 a5l it

KRG A-BENL A 3 4, IR 358 AR T it B 22 d CRFREEEN 7 d,
ARG 15 d) o 3 ARSI T 0 . BEER A IR« DIXTHR A B Al RS =R
2R [ A TREO L A A B T X R 0 I B 1 R A e 2 RS R BRIR FE AT HEVE, VR &=
4 37.66 g/(L )M, NEERA[S 2 fASEIRASER, MR 77.24 gl(L d)]. #ETWRER
TSI AR A IR A TR, AR R4 B SUERO B AT S1HEEE 8 h, R RN 4
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Table 1 Composition and nutrient levels of the basal diet (DM basis) %

JERE Ingredients %+ Content EHFE/KF  Nutrient levels 2 “ & Content
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EE Alfalfa 15.30 WFLIFRE NEL/(MJI/Kg) 4.66
2£® Chinese wildrye 10.47 HEHP CP 14.08
EKFIF Cornsilage 28.80 Ae4F 4ok &9 NFC 40.27
Fk Corn 2150 HPER 4T 4E NDF 34.99
Ri¥FFE Cottonseed meal 6.10 FR MLV AT 4 ADF 21.09
KEH Soybean meal 6.80 HHRWT EE 3.96
TR e AT DDGS 9.40 5 Ca 0.91
BERRESS CaHPO4 0.60 L TP 0.59
& NaCl 0.50
TRk Premix? 0.53

100.00

4t Total

DR R AT se bR A4t The premix provided following per kg of diet:CuSO4 25 mg,

VD310 000 IU, VE 25mg, /A& nicotinic acid 36 mg, JHHH choline 1 000 mg.

FeSO4 H20 75 mg, ZnSO4 H20 105 mg, Co 0.002 4 mg, Na.SeOs3 0.016 mg, VA 12 000 IU,

2P R 7L 4 RE MR A 5 JEURHIL L RE AN ARDAR b RO EL ) A0 TH B, LA 8 SR KT g sl

1.2 FEdREE

other nutrient levels were measured values.

{& . NEL in diet was calculated according to NE. of ingredients and their percentages in diet, and the

RIS RN, A SLR06 4 S b L, 1 /i N & %D 2.8 % (EDTA*Na,)

PUBtE T, FTIUE T 1 ImAEEAE T, 447.2Xg &0 20 min FEULTE, BT %
PEBRE A AR AR E

1.3 I IgA. HIEFREE G(1gG). HfEBkEH E (IgE) WKL E

KL GRS AR S THIZE 1A, 19G. IgE Kl & (BS-0360) , ll5E MMk
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H11gA. 19G S IgE WREE, BRI E B IR S BT G Ut B 53R4T
14 MiERZEMBANTFAMBEANE L (LD « AZRAE6 (IL-6) KMRIRIERTF o (T
NF-a) ¥l &

IL-1. 1L-6 A2 TNF-o0 i 2R F U S ezl g, v F OB B S 22 70 B CELISAD i)
BHWE L R&B AT (CK-E94174B. CK-E92031B. CK-E92026B) , HEAKIELES
FE R A B A AT
1.5 A AR AR bRl e

BEEWRE . BRI, 7 Il S A R G RS YETE S M TR ) H Ol 5E
16 Giitori

IGHE FH Excel 2003 #H 41t /5, FIFH SAS 9.0 #HAFH 75 Z 4 (ANOVA) HEAT
RIS 2 E R, P {E/NT 0.05 iR ZE R KT
2 ZR55H
2.1 MIE G R EE IR EEAN - vk 4 4

M8 2 A, SIS T 1gA 5 1gE WK T 5% % 7 (P>0.05), 1Ml 19G WK LIS IR
Hiprm, WERANR L, BEAHRIC, HAZEREZE (P<0.05) o MAME KT R 2R
R 5225 AR A 0w A S M, S eI 2L 30 A 2 30 w0 2 8 T I B 1 2 R R
H(P<0.05), Mkt A 415 2R A JC & 3% 7 57+ (P>0.05).

F 2 KR PN WA L2 L5 S 0 R AR 1V FEE A - k4B L

Table 2 Effects of arginine infusion on serum immunoglobulin concentrations and milk SCC of lact

ating cows
TiH LS K E B HARA SEM P1E
Items Casein group  Arginine group Alanine group P-value
TPEERE 1 A IgA/(g/L) 0.63 0.54 0.62 0.07 0.38
G ERE A E IgE/(g/L) 23.33 21.33 22.33 1.10 0.22
G ERE A G 1gG/(1U/mL) 8.39¢ 10.642 9.49° 0.33 <0.01
LR gL Milk SCC/(10% /4N/mL) 64.86° 45.96P 66.28? 5.62 <0.01

[FAT B8 8 bR TG 7 BB [F 2 R R Z R A B3 (P>0.05), AT RRRZRE#(P<0.05). T,
In the same row, values with no letter or the same letter superscripts mean no significant difference (P>0.05),

while with different letter superscripts mean significant difference (P<0.05). The same as below.



84 2.2 IfiEAALIERR
85 3% 3 BT 50, ZIEE MCEE R R IR Ae % IR 25 3 M b FL AR L b B B IR I T BR LB (P

86  <0.05) , AN ENE LA FEHRAMIEIERA B NN (P>0.05) .

87 3 ORSERRMEVEXS WA FL WA ML AR AL TR bR R 5

88 Table 3 Effects of arginine infusion on serum biochemical indices of lactating cows
5H BECA  REm Rt il
Items Casein group  Arginine group  Alanine group SEM PR Pvalue
BEA TP/(g/L) 81.86° 86.462 81.34° 1.95 0.04
HERLL AIG 0.46° 0.532 0.50% 0.03 0.10
BN ER ALT/(U/L) 25.33 28.50 28.83 2.48 0.33
BEER AST/(U/L) 58.83 57.83 58.50 3.59 0.96

89 23 HIEAMERT

90 2 4 A5, WAL IS T IL-6 WA SZETT RS IR 52, 5 4H 1) IL-6 IR JE A W
91  FExER (P>0.05) ; MAFZIRAMES IL-1iRERE, BRESTREAY (P<0.05) ,
92 HESHERHAZEERANLEE (P>0.05) . TNF-o ikE SRR RS, 5F5 T Hib2

93 4 (P<0.05) , X2HzELEEZER (P>0.05) .

94 R4 AEABRRETE X FLYIA LI S5 40 M X TR TR 2 i
95 Table 4  Effects of arginine infusion on serum immuno-cytokine concentrations of lactating cows
i H mEEA HERA NARRA
] o i SEM P {H P-value
Items Casein group Arginine group Alanine group
A4 A2 1 IL-1/(pg/L) 170.64° 198.542 188.21% 10.45 0.05
A4/ 2 6 IL-6/(pg/L) 54.12 55.98 60.03 2.92 0.15
J IR IR LA T o TNF-o/(pg/L) 52.78° 64.852 52.82° 4.04 0.01

9% 3 W it

97 3.1 RHEERMEE XL FLY A L BBk AR AR RE R A 4 A2 i K ) S i

98 RN ER TN Z ML YIRS SHURA LS & A RSN, e m N —
99 Fhilf AU E LR MRS SANMIIGIE, MaALid e BN E AR . ETURM, REARRTEN
100 REEIVER T W A SRR, Hodt D R AL ) 2 O AR G B BT A A
101 IS AE—SEALE S A A1 TR 2R B — A RN IR R . 20 AT R 240 ffg S5 06170,
102 [k, FERIR SR G ThRE S5 DIA e 20, Guige skt I RENE S HUR S &, IENLIA B &
103 RN, IERESRIBITIRA R, PR M AR AR NP, e, 196G A LS AR B
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i, B ARG S5 G AR SRR B SR A8 e A FH P2, T R ME— Bl R 4 0 S e 1R
W, 7EHRES e bl AR, 1gA A IgE Reig i <2 2 B ALIE A, HLARTH
AT AN T 4 8 Y T ST A4

R R R AE IS IE I P2 = 5 R R S T 1gA. 1gM LU CDA* 13k B 12 s Bt B 8 PR
PLJUOBY; GRS 2 B K RUE Pk S R IgA 10K, IR BRI K BRI TE
AR, ARSI 0.3%M1 0.6% IR S IR RE WS i 25 18 im 358 HL Bk UL RE J AT XS I 3 o
IgM F1 19G R EE, o435 RS () AR G 7K ST 270, Tan S (2817E PRy R i Jot 5 Pl Bk o 28 ¥ 15 i 5
P RAES L, FEANEAE IR G K BUA R 1gA 119G IR B E R m . EibFLEHH
IR I, FEE R R 5+ 19G. 1gM R 5 B0 25 T B2 PO, AR IR 7E 47
AR TS BRI, FE R PR R i AL A MF T 19G IRSE, TR IgA. IgE WREEANR A
REF . 5 ER AR E &SI T AR B TR FE TR (HR IR
SRR P I 5 e ML 19G BT B i S AP LA A B 1 G Do R ) LI s e e 7«

R i B R T A i 4E i, 2B AN, B B R
ZIAZE Ik A gr A > B AU IR LA E AR AL, A A ARG R 95%, LRSS
JRAHLGFE 2 It 7% 1) b B 0T A 7y e A 4 0 RO DR A 9 A L D5 A IR 10 AN A 47 o Y
BLERPR, YL UARL RS SE BI A B 2 2R TR AR BRI I, AR LR 018 5 DL S HERR 2%
BeIhREM ARt e AL IR KBRS, BRI g AR i S ORI BB, |/ AR AT
R, TR RN FE RS SRR A 08 2 B BRI AL R, T AR TRBG BT 7T R DL HE A B R
BENS (525 AR WA L A A 3 rh e
3.2 FERRRREE XA LA LT A= AL FE AR B R

3% B B E AR PG R, i B E A AE R E B AL, S S R BN R
THENNUAR F 2B IR, B2 SRR NINSER, 1EJyNURE E ) 2RI 14144
b, IR B m R B S ik Zh W AR KR B B DU AL B FOIR S . AR Ie7E 954 B RI4S
K, FERRRTE IR TIPSR AR, MENNUR GREBRE A R, I & R
WEERIT s, AU 7L S B BA ] 2 R BGE , T B sGas 1 HUAR B %
PR AT ERRILE 7 ke Wr A S8 AR s I 0.69%0 70 0.8% k5 Z IR HIMT FU R, M IR
BEREAPE S SRR, BIENAFRLE L 4 AR A R = AL, L
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H VR A PR SR /K Y- T T S 2 T i, Zhou S5 BSI7E B 56 DGR A IF 8 Hh - R B
AR FTBRELAE il RIS 22 AT DhRERIN K — > B EL bR, HBUME R = IR RENS — e R
S ALA I o BER O, A6 ML RN TE RS R IR 5 2 $ v 1 BR AL BKRLE, i) 52 v
WAL OB RS o 30 T 22 A B 5 [ A TR R s R O UL, R R
ReMS7E— e AR LM 2 MR SR S A AR AR, I aEkit. B
SEOM S IR SR RS 25 P BRIV Th I BK L, I3 i (e e LR 3 1 B IR 15 R E 5
WU MR P LR A SO 70, TS s LA 4 Seie 3BT,

BNFR SR FE RN AL T AR A T i 2 R SE A2 iy, fENLIA R
& RS RERAUHEE EEEN, eNIEtE S 2B RA N R A — 2 REREE, Aulls
HREEAS E IR I BCA XS ALT B AST FITE ™ A= 520 o 3X — &5 55 Tl NS5 POE Wy 4 A4 Y
WA DL 45 R —EL.

3.3 KA HEVE XS WA FL WA 037 rH 4 AR IR IR P A R i

M IL-1 A IL-6 ROy Rtk EAH LA A 1, R DAe st B 4 SR AN ST A Sk
[40-411, TNF-o Xof Jif 63 240 it B AT L ARV S AN IR B AR Y (B I 4 ) 2 A 70 B AR
IIRERIRIETCRM . BEAh, TNF-o JEFTE G ERELAD, 755 SR 19 /e R AR Ay
RPNV, ARIGEE KRR, KRR IR b LY IS h S e A R 1~ IL-1 AN
TNF-o HIRE, X—40 5 FFHEMIE A XS h BT R B EE R — 30 12508 5 v bR o
BRI K (ORGSR I, AT XS IS IL-1 0 TNF-o0 3% FE BB DR HHORS SR 7 I == 1 -
THE IR ETHES, 25 E SRR g8 o e R B, AR RN 08904 IR AL 1%
FIREAEE T TNF-a FZERREE, X RIRY], MRS —ERE ik

Em

IL-1 A1 TNF-o (OIREE, 38 I ik SR8 B L 1T A3 ) A W 4R i BR AR MUK (K0 S A%, 2t i
S LY LR B B BBl e

HAEWTARGE, ENERZHE (LPS) SIA 45 AE RN NSRS IR, FTEEMR |
L-1 A1 1L-6 i BRIE, Rt T LPS SHE M SO MBS, 457 ST LPS 51K 4RE KN 1)
WA TR TR SRS R, AT LPS Sz IL-6 Al TNF-a (id ERIE, BEM &%
T AU JOAE S 28 e AN R R A IR 2R, A 508 B TR0 Y 1L
1. FHE y (INF-p) . TNF-a 55 mRNA [l E3R0E, MITZME LA RO B BRAE
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Effects of Arginine Infusion through Jugular Vein on Serum Biochemical and Immune Indices of
Dairy Cows at Mid-Lactation
DING Luoyang! LIANG Xianghuang?® WANG Mengzhi'™ ZHANG Junt?™ WANG
Hongrong® ZHOU Gang® ZHANG Xin! XU Qiaoyun?
(1. College of Animal and Technology, Yangzhou University, Yangzhou 225009, China; 2.
Experimental Farm of Yangzhou University, Yangzhou 225009, China)
Abstract: This study was conducted to investigate the effects of arginine infusion through jugular
vein on serum biochemical and immune indices of dairy cows at mid-lactation. A 3>3 Latin square
trail was used. Six healthy lactating cows at similar lactation stages with similar body weight,
parities, days in milk, milk yield and body condition were selected and divided into 3 groups (2
for each group), which were casein group (control group), arginine group [infused 37.66 g/(L )],
and alanine group [equal nitrogen to arginine group, infused 77.24 g/(L €)]; three periods of test
were carried out, and each period lasted for 22 d (7-day infusion period plus 15-day interval
period). Blood was collected before morning feeding at the last day of infusion period to detect
serum biochemical and immune indices. The results showed as follows: the concentrations of total
protein, immunoglobulin G (IgG), tumor necrosis factor o (TNF-o) in serum in arginine group
were significantly higher than those in other groups (P<0.05), the concentrations of interleukin 1

(IL-1) and the ratio of albumin to globulin in arginine group were significantly higher than those
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in alanine group (P<0.05), and the number of somatic cells in milk in arginine group was
significantly lower than that in other 2 groups (P<0.05), but no significant differences were found
in the activities of gluamic-pyruvic transaminase and glutamic oxalacetic transaminase, and the
concentrations of immunoglobulin A (IgA), immunoglobulin E (IgE) and interleukin 6 (1L-6)
among groups (P>0.05). In conclusion, arginine infusion can promote immunity performance of
lactating cows and the passive immunity of fetus in some degree by increasing serum total protein,
IgG, IL-1 and TNF-a concentrations.

Key words: jugular vein infusion; arginine; immune globulin; cytokine; somatic cells
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