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(1o B2 e W AR Al AR A ARSI, o ) 2 e W A R 2 B8 B S S0 = B & SR A T e s il 5 e IR AL B AR
ER TREEE, s S R B e A FA S E , KY 4101252, P EIBHFBE R,
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W OE. KRR S AR S HEBAREIRE P AR N-R T B 5 R 8 (NCG) 345 4 o Z A E AL
& bFUMAE B H R B o E AALIRAR I BAIE AT AR I S R R L IR ARG Fvh L R G
RARE 02 Aok DUIR 5 4B 0 20 Sk 3k SURT 20 47 A 3845 2 x 0 B Sk 2 22 X F 3 RAn 4 R
oA 2 4, B4R 10 K, xR (CON 40) 49 "R K &b 4 M) NCG 48 & A s 48 b i m
20 g/(k - d) NCG, RIEH 45 d, Z P XM 15d, EXH30d, LR AP .1)NCG 28 4% 5L
fig A% B SL A= 4R A 4L F bk CON 424 %148 & 39.35% #= 54.16% ( P<0.05) , 2) 5 CON 4848k,
NCG A= Z AL E A M M4 F R HRI(P<0.05) , LA FRAEH1K19.61%(P=0.13) , 5L
M& %42 % 8.53% (P=0.13), 3)%5 CON 449t NCG 173 § & F 89 2. & £ (NH,-N) 4 & Kk
38.11% ( P<0.05) , A M EZE G R4 E1- 5 12.43% (P<0.05) , Bl i T8/ F 88 Yo AH B oH F+ 35 69 4
#(P=0.07), 4)NCG 4l ik X2 B B 4% fn 5 R 45 R B AR T CON 4 2 F B8 (P<
0.05) , S A H b Z B4 MK T CON AR #4R 5 (P<0.05), 5)5 CON 4148k NCG 41 fn i
P H Bk A M B 5 A B AL B AL LB B BALEE A B E 5 (P<0.05) , R B E
MR AEFZEBI(P<0.05), 6)5 CON 248kt FA P 4M K NCG TR Z R S F i b
FAREKREATE—RALRSE(P<0.05), 50 N EE -8R ESHLFFE —FRE
By &M (P<0.05) . % LATIE AP R m NCG #t %32 3 & B AR AR 7 W 2 69 b UM 4R |
FBAVAB A& RBFLAE N | B -EDARIT IR AR R EBR

KB N-ZF B S RBR A7 8 42 3 2F ;s 3L Ak s WAL 0 & R R
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(R A T A, A0k B AR5 R 5 4 i 20 ik v T
T 5 50 S K P R R 0 A g R R ) ML AR fi
B, s A, 51k B 57 5% b XA for 7 4005 4R 5
JER RN 36.72% , I H 4 Zp 23 S S R [%
54 FE T2 SR A AR G PED | ™ 5 BHL A 74 i
iy X A5V & J PR Ik 7 4 4% 24 8 D, B T G
PEIC L

K5 2R (Arg) VE R — Bl 55 A M 0 75 2 B R
ZURetE & IR, AT DLUR 4 2L AR b Bz 40 i
FE UL I B A s #E i HAERS R R E T
ALK BUR B RN 5 B R, 25 Z e A R
WZ A AE AR N A B— F AL A (NO) /Y il — Hif
&, Arg WlE I Z A 57 -37, 57 — HUBE R MK i
B A 2 O A 1) S AL R Ak S g, DT IR 1 3 )
BUMAS A 2 20 0 | B 5 R AN S 2R AR AR Y L 1H Arg
BRI EN R b O ARAS 5 T HL 5 5 A R
FERE 2 Z G0 L M AR 3 i b= AR RS B N T N
LA & R ( N-acetylglutamate , NAG ) J& — Ff & Bk
FRATT A2 W, Al ok BTG 2 P R R G e - ]
(CPS- I ) fid it 2 B P E i R & B, £ i LMl 2008
MR IR AN L-INEA R, 7 KA AR DL SR 2
MRACIE IR A MM N2 5T, & & 5%k
L-Arg'® 0 N -4 B Bt 45 & B2 ( N-carbamylgluta-
mate, NCG) 1 5 NAG W Z5 2%, Ko 5
NAG AL, 11 HAEAUAACE rh e MR, il L=
5 IR 2 08 7 % 42 #F 1 IR % Arg 4= B, Chacher
U aT 24 h RSN BRI K R B, A LT Arg 7E
T TR R 5 AR NCG BB R AR 17.8%
It , NCG 1 mFa e S s i i m ), e i 4= 45 7=
W N 2 B T SR

Chacher %" F 58 & B, 8 7 405 4 G R o 5 Jin
20 g/d NCG B, L, I 2% F PR h B R 2R A& i+
IR EARAE , A 8 PR R 8 . L= i
WITF IR A W NCG nl LA i 5 4= ALK P9 U5 Arg
A, R v L I AR i, ol
Bl 77 05 W1 05 2R B WE Zh 6 A T W) i R B &
(DMD) " Gu 21 1 i 3L A 05 A R R s i
40 g/ (& - d)NCG i}, FLI F 7L 8 7 2 53 42
{5 7.89% 1 3.31% , L3 N IRIE Arg A Y3 o
FEOL T E IR A AR A AL R A R, A L
o BB ol 5 A S KL, NCG T [
W A v R R de e, R Sy b L v 0 I L
IR FL R SR, NCG W 4F 1 B 5E

e B v AR AR T AR M X 06 FL A AR B A
FEXT NCG 7 1 1 3R AL A A 85 v 9 4 1 i 5% L 4%
LU

TE o AR R B v, W 4 0 98 0E LA S A 46
FERAR B A A C R R T, B 54
JEEREDA T/ AUFF IR 1T R AIG , 5 BOVL AR 2 R g 254K
WIS R RN AN IR | [A] B & 5 2 1R N 98 E L
SO, SR e SR AR TR, 2R e R 3 v TR AR
o Je e B 4 v i v S Re O, BB O 1A R S
Bt e FLA75 K ) LAt 3R SRR , D B % 2R B A4 fidt
R AR I 5 WA LK o AV Sy i %800 1l 4 7 5k A
+,NO 52 gk 5 n] $0i] Jidi sh bk i o B2
e JEU A K b K B A7 05 2 NCG AT DL i Y
S il — % 1k & & B ( endothelial nitricoxide syn-
thase,eNOS) f & A, & il ML % NO & =, ¥E 1
DB T I A R 5 A AR RN A A i i R 0 A
AN 1571 N P 1 AN 1 S = S d R I
A FRKR TR IS I NCG X 05 48 37 7 W A% W 3L
PERE LT BT R LR B s e S0 F8 A B 52 e
PETF v Vg Ml DX A 2L A5 2 1 A 7 1 B R AR R 2R K
i B SR

1 #MRlEFR*E
1.1 R 5t

I LA 20 Sk WA FL AT I £ 307 35 4 x 7Y 58 BT
AR 3R A [ Rk 2.0+0.7, 1K (413 +
42) kg, RIS 3.36+0.26], AL > N 2 4, 45
2010 3k, AR ZH (CON 41) fa] M2 LRk 4l b 30 56
ZH(NCG @) & Hefill fm M rh s 20 g/ (3% - d)
NCG( il BB ARAF, & =80%)
R 45 d, P HURAW 15 d, IEiRW 30 d, iR
T 2021 4E 6 1 12 H F 2021 4 7 A 25 H 1675 %
HIA Xl g i B SR A R0 Ll A AR A (TR
3 700 m) ¥EAT,
1.2 ARERFEE

SEAh i R A A VR 1 E AR LIRS BHE & B
DL R R AR RHIE 2 ORS f = 1:9) 43 I 1) M| R il ) e
RSB SRR N R 1 s, IR 4 R AR R
KA TR A AR NCG 5K RHE & B HUR &, 5%
Ja5 173 M BT IR A i i B R M 2 ik
(07:00 F118.00) , £ 52 ¥ (06:30 F117:00) , 4
A4 H R S OK Bk s AE S FE 3% ~ 5% , FREL
B H 25k AR = T HE DML,
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x1 ERARANREFRKFE(FHRERM)

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

15 H Items £ & Content

JE Bl Ingredients

FEKFHFN Corn silage 62.50
/NFZ B Wheat grass 20.83
B Alfalfa hay 8.33
HME Oat 0.92
/NZZ %k Wheat bran 0.75
TR K& IR Y DDGS 0.67
E K Corn 4.37
I fH Soybean meal 0.50
HA¥FF1 Cottonseed meal 0.42
iRkl Premix" 0.63
4k NaCl 0.08
A1t Total 100.00
EF2IKF Nutrient levels®

ML H 5T CP 6.96
KLIG T EE 4.84
H Pk VR 4T 4E NDF 51.99
PR VE M 4T 4 ADF 24.35
FEh i EE NE, /(MI/kg) 5.15
5 Ca 0.55
WP 0.26

1) # T 5 IRk &% A One kilogram of premix con-
tained the following: Fe 4 500 mg, Cu 1 600 mg, Mn
3 000 mg,Zn 5 500 mg, Se 30 mg,Co 20 mg,I 30 mg, VA
600 000 1U, VD 200 000 IU, VE 200 IU,

2) PRYSERE N TSR, AL E IR K SEE . NE,
was a calculated value, while the other nutrient levels were

measured values.

1.3 #HFmRESKNIER
1.3.1 M AZEME R 5 =

TEIEISE 28 ~30 KX, >R B B S 1 3% 4k
WAER 2 LA 260 6 IR, e Hs RSk AR B ZERE I )
RAJEEL 200 g 2247, 4% M8 1/4 ZEFE HLAIIMA 10%
A A TR 1R AT [ A, T D 25 vp 3% 0 RIR AN i
KA (ATA) & it B A ZE A E T 65 C
PEFE T8 72 h 5 BUT RS H AR B0 24 b Bl SR
FESA 105 CHUA B EHE, B 200 g £ 5ok
JaiEad 1 mm G, AR AIZEME G T 5 (DM) H
EEF(CP) MGG (EE) FIRLIK 43 B 43 5 42 B
GB/T 6435—2014. GB/T 6432—2018, GB/T
6433—2006 ,GB 6438—2007 J7 i JE 47 0 /2, 45
(Ca) & 4% GB/T 6436—2002 1) /= 4k R A1 v:

AT, B (P) & & H I GB/T 6437—2002 [
Sy CICRE P R ATIN A , R PR U 4T 4E (NDF) FliR
PEVE % £F 48 ( ADF) % 1 57 J| 4% Bt GB/T 20806—
2006 FI NY/T 1459—2007 fy 7 L kA7, &
M8 Van Keulen %" 4244 7 35 | ) FH 2% A i) g v
(1) ATA MNTRFE R 7, THR SR o FRUTHE AL 3 1A
s /(I
Fe R ZR (% )= 100x[ 1-( AdXNf) /
(AfxNd) ] .

Kb . Ad FAS 53 J R AR A ) ATA B i
(g/kg) ; Nd Fl Nf 43 590 2 ) b2 128 oy Bt 52 43 5 o
(g/kg) o
1.3.2 FAE

TEIE RIS 30 K, ZE B W ] 4353 51 R 4R 7%
FE TR KR MR DAL 5:5 TR A, HU50 mL
o e 5 TR B I S ARV 5 250, B A Milko Scan
FT*200 76150 % £ T G 7L i 53 43 M1 4% ( J1 % Foss
Electric 723 7)) #EAT Rz DU, 0 22 48 bn A 45 2L 8 1 5%
FLAER FLHER LR R A S EIE Y LA AR e
1R 5, FLAA 20 M %5 ] Fossomatic FC 79910
R B4 AT (J} 2 Foss Electric A ) ) 22, 4%
AR EFL (FCM) P= i AR,

4% FLREH IEFL =Mx (0.4+0.15F) ,

Kb .M 7= F AELIRE,

1.3.3 FEBEEKESH

TEIEBWIES 30 X, R4 M5 2 il 6 h,
fifi FH MDW—-15 2 545 008 B WCR AR (h E L
FEAK B A A A PR A | ) Jl o g 4 1 R A
W, PR E W2 A 10 mL B0 A, i
UB-7#Y pH i} ( 3£ [E Denver Instrument 23 ) ) Il 7&
o8 B W pH &, i i A —20 C kA AR AE, T
SETREE W S A (NH,-N) Frhr o) BOR E W,
4 CF 15 000xg B5.0> 10 min, B 35 1.5 mL, il
A 0.15 mL 25% ffi 5 B2 [ %2 J5 B T —20 C vkKA
17, T 5E B L PERS IR ( TVFA) R 4545 & 1

WL (VFA) & & 8 B W H NH,-N Fl VFA & &
392 BB Wang %510 F1 Weatherburn %517 J5 v ]
E o T H WP A Y B B ( MCP) & = i 25 4h
4366 BE 3T (UV1901, 3% K : 260 nm) £ Hf Zinn
SO BRI T A
1.3.4 1A S P E s br

FEIEIR IS 29 ~30 K, # 42 2 d T R4 pipfll
FHE AR M4 E AT B AR # kR I 10 mL,4 CF



5882 By B

¥ 1 34 %

2 040xg B0 15 min, B 2 mL [ JZ 3% T B 08
o, BT -20 CIKEEIRAE .

I35 2B A 48 A - I 3 A A58 (GLU) (& A
(ALB) JRZEZ(UN)  H il =B (TG) . & IH [& B
(TCHO) 7 & F 4% N e 2 i ( ALT) 4 5% 2
(AST) TG PER ] CX—4 A1 4 [ 3 A4 b 40 BT (25
Beckman 2~ &) Wl 22, By AR & Y 0 B B ot
WA TRERF SR

I Br AL FR b < 1L L A AL S (CAT) &
ok 3k 48016 W T ( GSH-Px ) | 8 4846 9 I £k i
(SOD) ¥ 4 43 51l R FH AH 07 Fr) it 3k £ 8 W BfF 0
(ELISA ) 50 & ( H E VL g o S0l A BR A 7)) I
B8 J7 s 2 BN & U0 WD A i v TS
(MDA) & & Ffl S Pt A L BE 71 (T-AOC) R A4t 5t
B TR A R 2N =] R0 S R s
2: 2 B0 & Ui B A3 5 05 M U (ROS) & 1R %
JEHR4T DCFH-DA H AR SEATRI , it H 7 & H
iR R AEYFEARARAA
1.3.5 ML BT R s g A 7

I35 2 21 28 Jd A= 1 (EPO) IR A5 = [
F—1(HIF-1) L& P 4 K ] F (VEGF) |8

ZF-1(ET-1) ,C BUFIHh Ik (CNP) £ 5t Fl IfiL 5 2 5K
ZH: AL ( ACE) . eNOS . % 5 A — & 1k A & i
(iINOS) & P43 5t HAH N ) ELISA 5] & ('
YL NGO Sl AT BRZA &) I, 0 2 7 12 2 A7)
EULIP M NO S E R AR & 74 TRHEA
BRI 300 8 ) o, 0 T ik S R &
W45,
1.4 BESEIT 40

B8 24 Excel 2010 925 2L B i ] SPSS 26.0
A I ST REAS ¢ K 9 E AT 20 [R) 25 S B R
i, P<0.05 1 0.05< P<0.10 43 1 Fm B4 &%
S22 S e g5 R DLV S (8 R B bR o 5
(SEM) 7R,

2 & R
2.1 DMIFMFESRWBEHLE

H 2% 2 AT, NCG 4 4% FCM Fl4a ks fb %
It CON 4H 439145 5 39.35% F1 54.16% ( P<0.05) ,
{H NCG #H 1 CON 4{ DM ,CP EE NDF  ADF %
NIH AR DL S DMI #4176 i 3% 2% 5% ( P>0.05)

F 2 NCG xti4 DMI #3543 5= 0 iH 4L B §2 00
Table 2 Effects of NCG on DMI and nutrient apparent digestibility of dairy cows

s NCG 4 X} HRZH SEM P18
Items NCG group CON group P-value
TY B R i DM/ (kg/d) 14.82 14.99 0.44 0.70
4% F LB IEFL 4% FCM/ (kg/d) 9.49* 6.81° 0.60 0.02
1A RHEE L3 Feed conversion rate/% 68.63" 44.52° 4.68 <0.01
T M L3 DM apparent digestibility/ % 92.88 92.92 0.35 0.91
M AR ILER CP apparent digestibility/ % 76.63 75.97 0.71 0.36
LG 2 W L 2 EE apparent digestibility/ % 66.80 67.39 1.60 0.71
R PR AT 4 R LTE AL #R NDF apparent digestibility/ % 70.01 69.22 0.95 0.41
PR P R A 4T 4k R LI b % ADF apparent digestibility/ % 73.22 73.57 0.72 0.63

[T H5H I8 A - B 3R 22 5 R W35 (P>0.05) A R/NE FREROR 25 57 .35 (P<0.05) . TR,

In the same row, values with no letter superscripts mean no significant difference ( P>0.05) , while with different small letter

superscripts mean significant difference ( P<0.05). The same as below.

2.2 ihFLIERE

H 2 3 A, NCG 4™ & Fn L 2 BB ) &
W FE T CON 41 (P<0.05) , CON 4 B R A
BT NCG HHEA T EMEHE(0.05<P<0.10),
NCG 45 CON A [HFLAE % FLEH R AIREA
Frim FLAR AN g DL S AR B 3L AR A e

F25(P>0.05) ,{H NCC HIARE R FEMET
CON Z[#% 19.61% , FLIR FAHEL T CON 4142 =
8.53%
2.3 EBEAESH

H 3% 4 Al 0, 5 CON 414 It , NCG 4178 B %
NH,-N & H[# K 38.11% ( P<0.05) , [ if MCP &
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R 12.43% (P<0.05) , SRR & & B F AT 2 HRIS W 2E 9 H W TVFA 4T N . TR Ik
(P<0.05), T RTEEABKMMBERER(P= R i A S pH YT i 3 2 5% (P>0.05)
0.07) , 1M LR/ WREAFEEHE(P=0.07),

R 3 NCG x4 FL It BERI R0
Table 3 Effects of NCG on milk performance of dairy cows

mH NCG 4 popickcl P1A
Items NCG group CON group SEM P-value
FE R Milk yield/ (kg/d) 9.66° 7.04° 0.44 0.01
FLIE = Milk fat percentage/ % 4.20 3.87 0.11 0.13
FLHER Milk lactose percentage/% 4.68 5.00 0.09 0.09
FL2E M % Milk protein percentage/% 2.87 2.82 0.06 0.72
FLIRZE A & & Milk urea nitrogen content/( mg/mL) 9.84 12.24 0.69 0.13
FLIA 4%k & Milk SCC number/ ( x10* 4~/mL) 48.33 53.17 7.23 0.76
BLE Y £ Total solids content/ % 13.29° 9.34° 0.50 <0.01
JENSFLIE A & & Non-fat milk solid content/% 8.72 8.92 0.08 0.25

R4 NCGi4mEELBESHHFIT

Table 4 Effects of NCG on rumen fermentation parameters of dairy cows

i H NCG 4 %o} RE 4 P IH
Items NCG group CON group SEM P-value
R MNR iR TVFA/ ( mmol/L) 55.80 59.00 4.45 0.48
PR Acetic acid/ ( mmol/L) 34.16 34.55 1.21 0.87
AR Propionic acid/( mmol/L) 11.20 13.05 0.54 0.11

T PR Butyric acid/( mmol/L) 8.08 9.22 0.48 0.25

5 T Isobutyric acid/( mmol/L) 0.61 0.68 0.02 0.07
%R Valeric acid/( mmol/L) 0.70 0.74 0.05 0.71

5 R Isovaleric acid/( mmol/L) 0.93° 1.29° 0.09 0.04
TR/ TR Acetic/propionic 3.12 2.80 0.17 0.07

pH 6.93 6.85 0.05 0.42
AASA NH,-N/(mg/dL) 6.09" 9.84* 0.66 <0.01
WA & H Jii MCP/(mg/mL) 1.90° 1.69° 0.04 0.01

2.4 MmF£ELIERR 15.62% ( P<0.05) , TG & & . & J+ & ( P<0.05) ,2

25 5,5 CON 44 I, NCG 4 IfL ¥ ZH[E] Il GLU ,ALB UN 53 Fl1 AST i P34 ¢ i
TCHO & H# #l ALT 7% ¥ 4> % % X 25. 78% Al 252 (P>0.05) .

£S5 NCG X4 MiE & { s tr 7200

Table 5 Effects of NCG on serum biochemical indices of dairy cows

WA NCG 4 popiikicl SEM P1E
Items NCG group CON group P-value
W% GLU/ (mmol/L) 3.86 3.61 0.09 0.19
M ALB/(g/L) 42.27 42.77 0.43 0.57
JR 2 % UN/(mmol/L) 2.77 2.91 0.12 0.56
il =M TG/ (mmol/L) 0.20° 0.15" 0.01 0.03
&I [# % TCHO/ ( mmol/L) 3.34° 4.50° 0.22 <0.01
A NEEE B ALT/(U/L) 23.66" 28.04° 1.04 0.03

K AST/(U/L) 54.33 50.56 2.15 0.39
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2.5 MmiEMEMNLIER
2 6 FIE 1 7750, 5 CON #H4H I, NCG 4
L34 GSH-Px ., SOD ¥ 4 Lk} T-AOC . % 7t &5

(P<0.05) , [7 B i35 MDA & &8 B Z K (P<
0.05) ,ROS &t I F FEAK (P<0.05) ,2 4 [H] 1L i
CAT i KB & Z 5 (P>0.05)

Fz 6 NCG W4 mFERENIBIRHZI

Table 6 Effects of NCG on serum antioxidant indices of dairy cows

I H NCG 4 Xif B4 SEM Py
Items NCG group CON group P-value
ik & B CAT/(U/mL) 99.93 91.38 2.81 0.13
2 W H ikt AL ¥y B GSH-Px/ (U/mL) 819.25° 698.69" 21.28 <0.01
ALY LB SOD/(U/mL) 165.81° 131.26° 4.60 <0.01
N B MDA/ (nmol/mL) 6.14° 8.98* 0.44 <0.01
HHEALAE S T-AOC/ ((umol/mL) 0.57° 0.44° 0.02 <0.01

~ 8 400-

Ik &

®E *

2 8300

"S5

R 2

K8 5200

&2

rEs

é@gloo'

Mg g

QI 0-

89 NCG CON
=

=

5] Groups

* FsR15 CON 1M 22 5+ 3% (P<0.05) .
# mean significant difference compared with the CON

group (P<0.05).

Bl 1 NCG X4 MiE ROS & 2RI
Fig.1 Effects of NCG on serum ROS content of dairy cows

2.6 MiEmsERMEF

H# 7 ], NCG 41175 VEGF NO % & DA
J eNOS iNOS {if 4 2 & = F CON 41 ( P<0.05) ,
2 4 (8] 1fiL 3 EPO \HIF-1 ACE ET-1 fil CNP & &G
WFEZEF(P>0.05),

3 3
3.1 NCG *#i4 DMI F15F0 RIE L R
FEMR 3 600 m 2247 LR HL X, KA &y
JEAY A T 19 60% , W5 24F i T AN 2 T 800
RIS 27 0P W 5 23R 0 iy 4L 40 A0 88 AR T £ B UK
-, SR il sl bk e g B v 28 (g REOK P 2 A%, 14
(A AL BE I I = 0R % 38 . Qiao % B ST E
B, e Dl DX 0 2L 8 v I e T 3H 4 A OF 3
DMI H 16.08 kg, i H. DMI DA K 4% 3243 1ML R 5

PR b DX A= A b TG B 3% 22 5. S5 UL A AT
I 20" A8 - T XA DR A5 2 R ) 351 i NCG &2 Bt
B0 F T A AR B X B AL AT B I 2 7R
W, A, 2 Y54 DMI DL R 45 57 50 2 W
THAL R T0 3 22 57, 3 AT AR 2 PR Ay 1) AR 2F 4k K
PR, WA R B S T R R AR, R S 7 A
TR IR e R 2 W, 1% 2F o A A 5 43 O 9
TR S E FH 32 1 R 26 52 45 /0N, I L7 o 41 4
TR KSR, NCG X7 248 SR £ 18 0 i 3 3 s o
Cieslar 22 BF5E & 3, M R NCG Q3538 B - (0 &
BE5 45 F ,NO Al A/ FH T FOIR 5 9 R 42 2 1
BTV LA 3t 386 T 4 2 2L a2 00 o, £ o LA
A5 156 A= DT 3800 7= 4% i 3 0 8 A 56 NCG
HIHA 4% FCM W E R THY RN Z —  Fif 5T
SCHTNCG $ETH0 4R Wb AL M R i il B 45 R — 2
3.2 NCG X4 b2l s RS20

o Do A e SOV B AT T FL AR A3 FL T g
TR, R BT RE Uy U FE kR
W, 5 75 5 LR A i 28 Aok ) s gLk
ZZE R, AT N BEST 2R B far B dE 4 A AR i R
IR AR 7 L AR R I BEAIR 19.20%
M 4.22% , W6 7L BE 7 A% S 20 B b 32 21 40 ) Y
T 3 25 1) % PR, 76 BBl 7= 300 40 2 4R v 3
NCG #] 43 5 #2 F+ 4% FCM 7= & M 3 & 1 X
13.08% F1 6.46% L) I, H /= J5 I % i NCG 191k
FRCRAE T B mr i, A5, #h 72 NCG 42 5
T WA R S EE Y A SRR FLIR R
RO, WA 0 AR R R A 2 s, X T g2
Arg Z5HUAR Z B 5 A A7 HEM DL R R 6 2R
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MZER, TERAMRBENIENT , Arg #1b o0 & 2
HEALRLARAE IR FZGI, A EZ S AL G
25 MCP LI AL EH AR, [FiF NCG Al # &
WA 1 8 v P e 0 G A T B IR G R ik ik
PUAR G R G R MEAR R DIaE ", Ik, AR5
NCG 2 4= 7L v 14 41 ff %% 5 A6 &8 T CON 4 i />
9.10%, BRIt = 4, NCG 1l i i i 3% 40 Mo £k ki
TR RYCPS- T 8 0k 20 e IR 5 1, 55 % 25 40 it

i — 2 A B Arg B A AR PR, B2 TR
T Arg SR BRI R LR S, T Ig B i
LW NCG W] 18 11 Arg— 12 24 2 — I8 e 7 A% 1 ik
TRV 2L IR b R 20 M A s B . B, S 2t
By Rl HE— 2 o A7 2 W b 2% A SR R L) R B A T Al
43, R AR T R M X 2F A L A R R A A
L

F£7 NCG W& mMBFERSRERMEFEEH I

Table 7 Effects of NCG on serum altitude response factor contents of dairy cows

it 5 NCG 4 X B 21 SEM PH
Items NCG group CON group P-value
fELrgm A % EPO/ ( pg/mL) 5 220.19 5 236.17 136.40 0.95
R4 P5 SN -1 HIF-1/(pg/mL) 114.33 109.86 3.84 0.57
M55 P Je A= 4 [ F VEGE/(pg/mL) 2 05.79° 179.21° 4.72 <0.01
I ik R 541k ACE/(U/pL) 84.63 81.22 4.67 0.72
W il —SF AL J A B eNOS/(U/mL) 34.32° 26.22° 0.98 <0.01
WM — A A A INOS/(U/mL) 24.41° 18.57° 0.73 <0.01
W i 2 -1 ET-1/(EU/mL) 11.09 9.88 0.45 0.18
C AUF4MAR CNP/ (ng/L) 6.11 5.74 0.16 0.23
—& LA NO/(pg/mL) 0.025* 0.021° 0.0008  <0.01

3.3 NCG X EEELBSHNTMN

5T 32 B, o T R AR A0 R 58 5 5% i 05 4 9
TR IX FR  REAR IR T Bk v B A AT B R
S EHLAR BE LR AL DA ST R AR FH R 55, in
AT A v RO A 7 A R R pHL A R R
R BRI ) B B4R bR, A IS 2 AR i 4R
AW pH ¥4 F IEF L (6.0~ 7.0) WP,
I, ZEE AR TR AR I NCG X5 4988 1 1E % & 2 0 i
ERON T A R R R R B A AR
W= NH,-N J&2 A s MCP (1) 2 50k 8 B
NH,-N DI & MCP & & 7] 2 Bl A 90 6 LR 5T
fsiR > W gE & B, R P I NCG al 5 5% {2
HEWS A PREAG IR, i 3 22 FHUAE R NH,-N &
A MCP iy s50% I L JE 05 4 3 7L 16 20 1) BE i 75
R ARG LSRR NCG 411498 B e
X NH,-N A9 2R B i 2% = T CON 41, iX 7] fig &
Ko NCG i 9988 B _E Bz 40 i A+ 48 g 41 i it
e NH,-N, & & il MCP #2 fit 75 & & &, s >
NH,-NF& i S0 Z IR

TR E F g, VEA 8 5 W sh B,
VFA™ LI J¢ HCO; BH B+ 3 4 55 3 A2 3 AALAA I

TG, N A sh it 70% DL F AR ae , 3F B
HomE E Mk SR EFD  ARKK
o2 RIS W4 TVEA DL M & % VFA Sk
IR 2 S 0 NCG A4 2 /MR B4 B
EHERBEY, FZHLRE B-HR T RN A
J G 7 R 0 R 1 LG A ik S BUAR I 5T
o NCG H 54 FLIEFAHE T CON 23 /n8.53%,
MM 78 NCG BS99 W 2 1R/ 79 R i IIL B AT 13 3ok
— LRI,
3.4 NCG Xt {4 miE £ LRI
PERILYE H i) F 2R 29 B, TG A1 CHOL g
i I e ML A4 W AT AR A D R 5, I Y GLU
AR T A 2L R B AT 3 A, 8 0 I B RN
FLEh W E s R E O SRR R R, 8RR
LRz AN Xt GLU fy S BURE 1%, fd B sh 4 1k iy
GLU & Hssh &P, kIR AFsR KW, BE
15 S50 WA AR N Leat \Apocd Fil RbpA S5 g2 | TE
¥y LA K GLU AR 56 3 I 638 N i, 3 BOWLIA b
P fi 2560 DA e R B IR N, ARER P, NCG 4
W54 (4 1fi %5 CHOL & it A 48 T CON 41 f# {i%
25.77% ,[Al Bf GLU & & A B 38 n, X 3 W #h 72
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NCG ] i #1054 JFF A 5 2 AR 72, P Bl 0 3
P AR I EL T 351 7 A i e 1 b g A SR A

JFRE4H MY ALT A1 AST 4785 5, 24 AT e
4 B A7 A3 BT, A4 3R 375 PR 3 i S B ALT A AST
FERHE ALY, PR o] VR A IE ) B8 (4 F 4 48
PR AR B 45 S F W], NCG 4 5 4 i ALT
KT CON 4, 2 B AT WE i) A #1758 75 31 ek
3, P NCG X T = W R AR AU PR 5% v 43 4 1) Ik
M EA RIFBEERCR, AR ATRE AR A I
Kpdw s B i, ko A E AR
S 54LUERK U RZHRALBE, KK, 2
5 054 L 7E ALB % & 0 8 3% 22 5%, 454 DMI
DL K CP R WLTH AL 55048, Ui W] NCG X 5 4 T 1k
IR AL A R 1 TG AL TR R
3.5 NCG x4 miFnEHismaIZm

Pena % iF 58 & B, A1 SEUMC K 0T 75 & HLIA 4R
PR 3, B A PN ROS At MDA 5 4, If38 i 4 56
RAEIEAR T K 1o T il 7K e R0 7K ek 45 55 J S, 4
7~ T AR TS e e A AR P

AR 25 R R AR TP U N NCG 7] 4 35 42
FHifiL % GSH-Px 1 SOD I 14 L & T-AOC, IfiL 35 H
MDA Fl ROS % & 53l A% 31.63% 1 12.99% , 1}
AP AL B8 J1 45 B0, LR S AL R o
FAFPIRA . NCG #F AR =, v] 38 i 48 T+ bt S 1k
FHEFIRUNZHETL R 2-ME F 2 Kelch £
WREN BT A -1 ML sh ) & A R i E
55 00 T 10 & &, A RS i NG I 10 1 3% )
e RAE SR AR B 5T R W, NCG ]
I AL N Arg 0 A4 P R S5 AR Ak A R Ok AR
MDA & i, [F] B ¥ 7= % NO i A Hf i il i
ROS, HAAMAFER AN 20 ¢/ (3k - d) NCG % HLIAPT
AALBE T BRI e W B . NCG 47 4 P 4
TR PEREAS 2 B2 T, TR I & 2 9 E S g LA K% 8 R s
(AR B AIG, PR I 0% 24 1) i 2L i 0 e 928 P B A5
PP RE X 5 AT BRI 45 10— 3,
36 NCGXFmENesREREAFEEN
A

W5 % BR, 5 DR 3 2 1 Y AR Ak i A K i
e T s T o 2 (A IR = R R TR WA N R
55, I HLI A8 P B 25 1) 32 P i2F — 25 5 UM 3 ik =
RO T 2 0 5 05 A%, Mk DS B s U B AR
B2 NOS 1% iNOS , eNOS Fl#f 22 1 — 48 1k
A A L (nNOS) 3 FA[RE &L, 7E NOS F1 i = A4

YIER E T, Arg AR AR B NO FRZ 2 ,NO
A 3 3 5 i A S Vi UL 6K il 20 ik ot 4 B
Wang %51 BF 58 & 8L, BBRA W 3h Bk e R 0 4 4R
eNOS 1 1 B AR 2 1717 38 AL 5 1 , #h £ NCG Al 38 i
2 eNOS FINEE NO & 1, FEAR Y 4= 1 241 it 3y
Jik F 73 Fn A1 FE W 46 R 7, % 0 AR A3 B R 0 4
(.0 M58 P O R 4 AR A 45 R R B,
NCG H54 1175 eNOS iNOS % ¥ L1} NO & &
A5 TN 30.89% (31.45% F1 19.05% , it 1 1 56 47
A PRI F % 32 NCG W fig J1 AR 52 2146l , H NCG
{EHE eNOS 11 iNOS F&35 (1) [R] B8 i 3 H NO &
s, TGRSy AR O 0 5 R M 5% e R
i, R W A AR L LA B A PR PR

RSy — Tl e 580 L A8 PN B A LA 22 53 34 i RN
B T, VEGE H A 1958 18 30 35 1 | 4k 45 F0
IR L DL S AR E I P R A i 3 B A AR
FAW S A g LR BT, #h 8 NCG AJ 34 fin 1fiL 7
VEGF % &t , {2 I S PR 5 T 03 2 4 P9 38 A B 4
EIE B, 14 58 005 2 1 W52 i AU R 1, ET-1
SR N B A U A D R AR W TR 2K,
2B il A AW A I8 | R T AR 3 A R R
R BLEAEH, AR5 d, NCG 4 35 4 1l 1
ET-1 & &A1t CON 238 n 12.25% , iX 7] GE & HL
& NO S5E&F 5K 1M 45 PR 7 R = 3 m i) J7 R 80 ET-1
PR ACEEPE S I, A R T A e ) DR A 3l AT

4 &

T RAR A IR B P, NCG TR THE B MR
X NH,-N (8RR 200800 7% 4 A D9 005 4
&Ko AR, NCG 7] LAEREHLAR GLU F1fig B4 8
i, A PR AR5 A B B R E R, $2 WL
A DL R G 2 PR AR R IG5 RE i N R R I 1Y)
MR FEW AR Y, NCG A] fiE # eNOS | iNOS |
NO 1 VEGF %41 & Ji 5 v R 7 A, AN T 3l ek
AR A L L A 3 A ke 3G in % A 7 i i HL T L
Y300 I T8 T S8 AL M X 2B R W A RS IV RE
AAEEEZ XL,

SE

(1] WRHE. 2220 2 BOR A A Ay 307 2EL003 24 v Do ) 2 A= AL
Wil [ D] 22 I8 30 5 B R SF B AR K
2021.
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Effects of N-Carbamylglutamate on Lactation Performance and
Plateau Adaptability of HolsteinxTibet Hybrid Cows

JIANG Aoyu'” BASANG Zhuzha® LI Bin> WU Yicheng'® PENG Jinfen'” LYU Xiaokang'
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Shenyang Agricultural University, Shenyang 110866, China)

Abstract; This experiment was conducted to investigate the effects of N-carbamyl glutamate ( NCG) fed at
high altitude and low oxygen environment on nutrient apparent digestibility, lactation performance, rumen fer-
mentation parameters, serum biochemistry indexes, antioxidant indexes and anti-altitude response indexes of
dairy cows. Twenty hybrid cows of Holstein dairy cow X Tibetan cattle cross third generation dairy cows in pre-
lactation with similar parity, body weight, milk yield and physical condition scores were randomly divided into
two groups of 10 cows each. The control group was fed a basic diet (CON group) , and the NCG group was
added 20 g/ (head - d) NCG to the basic diet. The experiment lasted for 45 d, including 15 d for pre-test and
30 d for formal test. The results showed as follows: 1) the 4% fat corrected milk and feed conversion rate in
NCG group were 39.35% and 54.16% higher than those in CON group, respectively ( P<0.05). 2) Compared
with CON group, the milk yield and milk total solid content of NCG group were significantly increased ( P<
0.05) , milk urea nitrogen content was decreased by 19.61% (P =0.13), and milk fat percentage was in-
creased by 8.53% (P=0.13). 3) Compared with CON group, ammoniacal nitrogen (NH,-N) content in ru-
men fluid of NCG group was decreased by 38.11% (P<0.05) , and microbial protein content was increased by
12.43% (P<0.05), and there was an increasing trend in acetic/propionic ( P=0.07). 4) The total cholesterol
content and glutamic-pyruvic transaminase activity of NCG group were significantly lower than those in CON
group ( P<0.05), and the content of triglyceride was significantly increased compared with CON group ( P<
0.05). 5) Compared with CON group, the glutathione peroxidase, superoxide dismutase activity and total an-
tioxidant capacity of NCG group were significantly increased ( P<0.05), and the contents of malondialdehyde
and reactive oxygen species ( P<0.05) were significantly decreased. 6) Dietary NCG supplementation could
significantly increase the contents of vascular endothelial growth factor and nitric oxide ( P<0.05) , as well as
activity of endothelial nitric oxide synthase and inducible nitric oxide synthase in serum ( P<0.05). It is conclu-
ded that dietary NCG supplementation can enhance lactation performance, antioxidant and anti-altitude response
capacity, and improve liver metabolism and nitrogen cycling of dairy cows in high altitude and low oxygen en-
vironment. [ Chinese Journal of Animal Nutrition, 2022, 34(9) .:5879-5890 |

Key words: N-carbamyl glutamate ; HolsteinxTibet hybrid cows; milk performance; oxidation resistance; an-

ti-altitude response
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