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VENR N-Z0 I RO 7L Ll SE SR R AR KM e L MRS 2 28 B R R
THARD 4 FU OB AT F4AN?2 SEEY T OBV TFERW
(L B RURME R BB 2R, B 5T 210095; 2.8 5RO RS2 TURERT A hot, 1]
216121)
RIS BTEWE T 1~41 HRSUE T L 26 26 2 E R N-S0F 52 2B (NCGOX FAE KRR
MRS5S FENFE M., EH 1 HERE] (3.140.3) kgl AHIEMMFLILEREE 32 1, BlEL
SME 2 NAY (B 16 D, %R IR 0 (RHE). 100 mg/kg BW ) NCG. T35 41
HS w317 52 . 4558380, SXTRRZIMHLEE: D #k NCG BE8 5 T 1~41 Hid Py HIY =,
BEBRRTHER (P<0.05); 2) #Ek NCG RE#Em 1 41 Ak mi b i EaNAaEA
T (P<0.05), MR KT 21 141 HEEFIMREAMIRREA S E (P<0.05); 3)#ENRk NCG
SERE T 2180 41 HE MR R A KR RS A S ® (P<0.05); 4)#ER NCG &
T MERBER. SERATER SR (P<0.05). 5)EMR NCG &5 7 A ME. /I
W K R AR BB (P<0.05). 45 FR427r, MR NCG R Ll £ KK E LN
HRA
CEE: N-Z AR WA AKMERE WsH: e
739555826
RS RN YRR 5K & A AR KRBT 1 R VRN, (eI & Il E AR &

F, SR G . SR RE ) S A i A S T AR R R R, d TR TS
R B B & & R EAE TR R E R EIEFRT R, TR IR A KR K
1, PHULTEEAMRAEC. SRTH, A ERRTEIR 15 A 1) e e A 2 DL SR B DRI MRS SRR I e A
PR T AR R Tl A B A, N-Z RS 2BR - (N-carbamylglutamate,NCG) 1E NS IR &

IS N-CEREIER (NAG) A HSRAABY,  wl DU I e v b R 15 o IRk Pl 2 I o
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HEEGH: AT Cllk) BIFED (201303143-06); VLA AR E 3085 S %
4TiH (CX(15)1007)

EE R E£AH&K (1991-), F, WHEBIMA, WEmraL, WFEFEAP 2. E-mail:
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R FUBE- T (CPS- 1) RTEIERALHE A MRS 2R A . 1L, NCG #il it — ik R IR
SR AN THEREIR, NCG 778 B b B AR AR . AR T NAG, NCG AN A sh 44
P b O P R Bl RS, X — AR A L B AR 5 N R AR AR R o I I R
FREENR NCG R 354 Ml AL AR 10 AR A AR KR (GHD & &, R AEKA
IR A B G #EAR NCG B rT LI 7 BRI AL S8 A K R B B b TR 2R 1) 2 ),
{H/2 NCG I L0 2 62 A KRR S O b o AIRIG B TERF FUHE R NCG S 7L 1L
AR MR. MRS EERFW, N NCG EMAL L 36 RS2 3R ik .
1 MEEE
11 iR 5wt

PEHLB2 R WIAE BART . AR IO I L R LD 2 > T I 2 A AE IR . AT
HEBRBE 7= 5 AR L A6 E HOM I FL L 2 22 A KM e T E S, & R BRI 2EI L2 A A
5, AAAES HREL A AL A S N2AAFILL, 16 . 52 MIFIALHE 4R F ST
AFHENRO AR 8100 mg/kg BWHINCG, 5 #140 do 38 HA E 5 R 70 5.\ 1 2 JRER . NCG
5K A 5 FAS mLTESH RS SIS NG T, SRR S AR AE K . R 56 T FINCGIE B
WARMHRH AR AT, AP AR S B EES (2014) T05005, 72l H97%.
12 TEAFREEAIRE SRR

WIGTE R HUA KB T L 2B R 0 AT L EEE AR B HENRC (2007) HEFE (10
L RE TR EERCH], WPLBR R TR R CE IR AR L. ARG IR P B2 AR,
HOK, HERE. SEE L. R A= 2o, WHRI R 2E AT IR e, B
B EEL 21 RALHERER, WRAHRENLEIE R G, B E#ERNCG 2 hfE 3 kR M5 mL
TR E R RS T, BIZ0F3 000 r/mings 08 min, 7 &I, T-20 ‘CikEfFE.

R IR E TR CRBEAD

Table 1 Composition and nutrient levels of the basal diet (DM basis) %
WH Items & Content
J5REl Ingredients
TR Soy straw 32.35
FK Corn 36.80
#%k Wheat bran 10.73
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1 Soybean meal 16.80

ERASS CaHPO4 0.60
IR 5 NaHCOs 0.12
£k NaCl 0.50
TRl Premixt’ 2.10
4t Total 100.00
EIEKF Nurtient levels?

H1LAE DE/(MJ/Kkg) 12.43
HEAR CP 15.85
H BRI AT 4 NDF 39.37
FRPEDRIR AT 4k ADF 21.01
5 Ca 0.62
R AP 0.41

Y 1Rl T TR AR L The premix provided the following per kg of the diet: Fe 56 mg, Cu 15mg, Zn
40mg, 11 mg, Mn30mg, Se0.2mg, Co0.25mg, VA21501U, VD 170IU, VE 131U,

A5 Measured values.

1.3 bR K ik
131 RFEAERKMRE

RALEFAEL 20 AV H S IERRELX, NRIEFREN R EAAETIRE, FREERR

M SERPR SR E A AL RE S, 12 hERRE . AP HIgE, Axh.
P HIE (kgld) = CRE-HIE) [REL.
13.2 FRAERRIERFNE

B HCFK S ARG FIRER, SR EHE SRR kA, RARPSEE 4, #

AN . AR
JEIEZ (%) =100x875 KK/ GEFBHARE R ED .
1.3.3  IMRAALTRFRAI &

H5 261, 20 AL PSSR LR & T4 C IR FIVital Scientificlf AL 2 4B 1
MEwERE (GLU). BEH (TP). HEHA (ALB). REZ (UND. &, H=Ml (TG).
BHER (TC) WM&,

134  MIKPEREERINE

RSP AL RERAE 7y BN AL i T4 CRgdk, FIRIELISARGH & JWE L Rias 4y
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FHEARARD WEMKGH. BEZE (Ins) K—%ME (NO) &,
135 IMLREFER & =21 E

W 2ECEALH RS RAEE /N B I IR AE S T4 CRAG . TE R, HX0.3 mLILZ K 5 10065 JE K
WL RRE, Y2, =R F12 000 r/mings0030 min, HU L&, F H7ZL-8800% S L
H 343 T SO & S R 7 i
1.4 HEG i

TRI K R FISPSS 19.08 AT GE 110 Mt 4LIR) 1 22 S R U 56, 45 5N B 40 SR
VRIS o B o B A R X DO B i RO, PIP<0.05 8% 7. IR A
ADEEEFET IR, R R AL RINCGALHE N Gt 1 26 2500 59 N 13 A4k .
2 4 R
2.1 HENR NCG S 7Ll 2 25 20 A Ktk e IR VE 2 I 5

M 2 a5, SXIEAAMEL, NCG ¥ 41 HIdAEE T 0.89 kg (P<0.05), 21~41
HE AN 1~41 H P15 H 8 5 2525 (P<0.05). {H NCG Xf% 21 HEdAE I 1~21 HiEkF
BIHRER A RE (P>0.05). MXTTXHA, NCG A 5EFIRVE % R EMKIK (P<0.05),

F2 2 WEME NCG XL L 262 A KMk RN V5 2 11 5

Table 2 Effects of oral NCG supplementation on growth performance and diarrhea rate of suckling kidlets

TiH . o 2 N-Z A 2R A
Hi# Days of age t1{E
Items Control group NCG group
t-value
1 3.0440.21 3.1240.21 0.98
{kE Body weight/kg 21 5.4240.50 5.5740.50 0.84
41 7.5140.39 8.40+0.39" 6.43
» ) 1~21 0.1240.03 0.1240.03 0.39
SPFEIHIME Average daily )
. 21~41 0.1140.02 0.1440.02 5.71
gain/ (kg/d) .
1~41 0.1140.01 0.1340.01 5.98
fg75% Diarrhea rate/% 1~41 3251 19.63" -4.16

*FoR A Z R B (P<0.05). FRMF.
* meant significant difference between groups (P<0.05). The same as below.
2.2 VR NCG XM FL L =F 355 MR AR A Fa s i) s )

% 3 %0, NCG A% 1 HiRi K A tfstr 5 RAEE T ZR (P>0.05). NCG 4
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ETE 41 HiR I TP A1 ALB £

FPEAM UN &8 53 K (P<0.05).

K3 HEM NCG X 7L 1L 3 25 5 I A A A AR bR B 2

BEETXIEA (P<0.05); {H NCG 43 21 F1 41 HES ML

Table 3 Effects of oral NCG supplementation on plasma biochemical indexes of suckling kidlets

e Hi# Days
Items of age
1
% GLU/ (mmol/L) 21
41
1
BEA TP/ (gL 21
41
1
HEE ALB/ (g/L) 21
41
1
JRZEZ UN/ (mmol/L) 21
41
1
&, Amonia/ (mmol/L) 21
41
1
Hil=# TG/(mmol/L) 21
41
1
MHEEE TC/(mmol/L) 21
41

2.3 ENRNCG S FL LR M 2R & NO & &=

o 20
Control group

4.2540.69
4.6940.71
3.6440.75
64.7745.72
52.7615.77
50.5642.42
38.0443.28
30.0743.29
31.10+.38
3.7040.67
3.7340.341
4.3140.423
111.00+10.13
105.57+17.30
129.43+14.70
0.4540.24
0.5840.10
0.5540.71
3.8040.50
3.8240.53
3.8340.31

N-Z A = IR A
NCG group
4.0430.61
4.4340.69
3.9840.31
66.7346.26
53.7043.31
60.1142.55"
38.92#4.11
31.61+1.89
36.27+.45"
3.6140.65
2.1240.29"
3.1940.27"
108.4349.48
77.57+0.68"
95.5748.02"
0.4530.22
0.4240.13
0.3940.07
3.6040.55
3.7840.36
3.6740.89

R 4 750, 1 HEE NCG A MK h R iats SX RAM L LR % EZ R

SFFXTIRZE, 21 1 41 HER M NCG A EF MLk b GH.

K4 FERNCG XA L EE2E MR N —

=t

RE RN

t{d

t-value

-0.58
-0.70
112
0.37
0.38
4.18
0.37
0.38
4.18
-0.24
-3.60
-3.45
-0.24
-3.59
-3.45
-0.23
-1.82
-1.40
-0.71
-1.04
-0.62

(P>0.05); #f

Ins & NO & &R EFm (P<0.05).

Table 4 Effects of oral NCG supplementation on plasma hormones and of nitric oxide contents of suckling kidlets

i H# Days
Items of age
KR GH/(pg/mL) 1

paplGEeN

Control group

455.80+50.44

N-Z 75 PR AL
NCG group

459.65469.19

t{E

t-value

0.19
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[ESZE Ins/(mIU/L)

—%AL% NO/(nmol/L)

2.4

H# 5 nkl, S5xf

(P<0.05).

TiH

Items

R Arg
22 J1& 1R Ser
2. Pro
HEAE His
AR Thr
MR Lys
iR Met
HEE Val
MR Tyr
FILAMR e
AR Leu
HKNEMR Phe
tBE L Trp
NER Ala
RITAHEE Asp
RITABERE Asn
BEARE Glu
el
FREEMR Cys
HZ® Gly
JRZR Cit

]

DN

*5

21
41
1
21
41
1
21
41

TENR NCG X 7L 1L 3 26 3 SR B IR 5 B Y

479.245452.12
467.846436.85
15.1640.72
13.09+1.63
14.99+1.60
6.6240.71
7.0240.86
7.38+4).88

VA NCG I 7L L1 3 255 M S 28 B R 2 R A2

AL, NCG AR MAMEIR . JNEIK L SRS

546.711449.945"
553.389446.331"
15.3440.62
14.79840.97"
17.45141 58"
6.5540.72
8.4640.98"
11.244.41"

=24
5

M

4.27
6.02
0.20
3.34
5.03
0.19
291
6.15

B ET

Table 5 Effects of oral NCG supplementation on plasma amino acid

contents of suckling kidlets

X HEZH
Control group

97.8349.63
150.00+19.65
228.00+17.00

89.7348.32

96.3345.04
249.33425.51

21.8347.02

401.67+140.47

89.7049.65

77.80439.70
173.67+13.87
56.47+2.80
26.00+2.90
264.67435.36
25.1840.69
387.3048.29
29.7342.98
439.6749.50
9.6240.03
237.67+11.02

40.4643.80

umol/L

N-a B = R AL

NCG group

206.50+11.50"
168.63+18.13
235.5049.50
99.50419.50
106.20+20.80
257.00433.00
34.0043.10
400.33488.91
79.134#4.91
71.40+1.00
138.67+23.67
58.3746.18
29.90+2.47
286.5049.50
25.1140.81
397.00492.00
23.7145.55
399.00442.00
11.19+.06
201.57+11.16
58.3746.19"

t{E

t-value

10.70
2.69
0.29
0.43
0.19
0.15
1.92
-0.09
-1.02
-0.86
-1.92
0.17
0.26
0.71
-0.05
0.04
-0.16
-0.18
0.31
-1.29
6.02

-
=

=]
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B Om 46.47+2.80 68.3747.17 5.43
2.5 ENR NCG X W 3L L1 = 35 5 2% B A B 5 Y 2
% 6 AlA, MR NCG J5, FF&SHeEHEEYA TS, Hrh NCG H &M,
NI AR Ji ARG B 1) B3 v TR IR AL (P<0.05).

K6 HEML NCG I 7L 1L 3 25 3 4% B DG R A5

Table 6 Effects of oral NCG supplementation on organ relative weight of suckling kidlets a/kg
ST 4H Control N-2 H Bt s R 4 t{H

WiH Items

group NCG group t-value
LI Heart 5.5940.99 5.6040.69 0.74
FEAE Liver 21.9743.08 24.1742.98 1.93
J¥RJIE Spleen 1.7310.24 2.5040.31" 3.24
JitifiE Lung 16.9143.37 17.8642.21 0.97
'BHE Kidney 4.4640.6 5.2440.65 1.29
JH Rumen 7.3241.02 7.2640.79 0.57
M E Reticulum 2.6630.27 2.7430.34 121
fEH Omasum 0.8010.11 0.8340.24 0.42
4¢H Abomasum 7.8641.13 7.861.07 0.74
KW Large intestine 13.98+1.96 17.1442.63" 3.22
/Mg Small intestine 29.29#4.1 42.7444.23" 4.98
M Testis 1.4340.19 1.7540.41 131

3 W i

PAAE 22 AR P B3R RS B X 4 4F X B Rl e — b /s E R IR 1131, X AT e e i T BEFL
SRALIRIRT Y 15 RIS 2R AN RE I B IR T R I AN TR R HAE AN SR IR = 3L
HAMZIR (ORI R LA RRSE) MR, M B e e iR = S EUAN NO
SURIEE N, NSNS R 504 i YRR R TSR IR R, SR AR IERE,
A DA IGE G P AR S R SR PR A T AR N4, NAG 2 A R PR R S R 5 B i) — A 0 S (1 A B
PRF08, VFZHETE CAIESE, NCG 1EA NAG MIZEHZY), mTLMEE 2 M0l 737 (R4
FROCL, JEIOL, AR R PRI RE ZRR B

KT NCG W 4l 5 & £ P BERIRE I [E A b O — 540l , B 1 B Tp e L. B,
FEM NCG W] DIt LA 38 A K R B KA IR 2R 1) & a8l TR 7NN 0.08%1F) NCG w] LA
RERPBPEA KR, AEERE, SARWTY R LR RIS 502, (B NCG *t#
AR R R IE R > . AR FIR Y], #EAR NCG 40 d, LI =E 3£ T H
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W AR, ISR B S HR N ATRE 2 NCG (k7 LA Py 5t A% 2R 1) & 1, 4k T 12

HEUUE A& BORIE K . Frank Z5EHRE, ¥k NCG R348 & 7 AAE 1T H
1B AE B (A R Wang S509HRIE, 7E 7~14 HEE R RE & s AEKIRZE (IUGR) fF
AR 0.6%MAFEIR, WU TAMIIERE, WIKTIER. XEHRIESS
A TG R—B

MR P a2 B YR g — R TR, Bl RT DU I IR R IEH NS 2 R i a L IR FE
T PR & B0, i CPS- T /& &I 2 B R AL P rh 1y DG B G RY . 7S SR A AR A i
T2 NAG & CPS- T ARSI, Kk, NCG 1E8 NAG 25y, nr LUt i#is CPS-
[ T BEA N 2 RIS R R AR . ARRE T, #ER NCG R3S KT 21 A1 41 Hm L%
EMMEEM UN &, M3 TP & EMNR m, XRWAMAATRHER NCG 5, —Jrina@d
WoiE CPS- [ Mk N 2 RINEMAIRE, 75— I AL T RN B A& ORI T 20
ALB JE SR AR bR, RIS B E ALB BRI, ARE K I NCG 4752 41
H#S M3 ALB /K- 235w T % B4, 5 P mT e EAR NCG Jit s 17 1 I L A6 2 I B RO e

AR, KSR AT LSS A PR Ins R GH AORE29), AGRE6 & IR NCG &,
EHE T 21 A1 41 HERMELAE SRR MK GH A Ins /K. X A LU IR F-HEAR NCG Bt 51 S 1fn
FREARKCT I . KRR RSN NO & B B A TR R 281, ARk o S
It NCG BFILH T 25EM% NO /K, (HIRFEEEIER AN xR, WRP7m
NCG F A2 NO K&, (H NO & LR il ik S . (Rt ML WA B %
ERBRFRT, MRS EAERKRE .

R RS, BFASRBEIRE SRR K N IR A U 200 T AN R i 2 Hoam KA K 97
LY, AR RV R e 7R B PR R NS T DA e [ N SR 5 i, (EL I A 2 38
12 P A T EE R & R (R AR G, Xra haE S M2 Ol
MR JNE R MRS HUE BTSN, BT LUE R NCG RAMT RS 2 R N
W& — R SE N R AT IR R, VRS CPS- T ARl R e WS R 1, TESEIA4EI A, NCG 7T LAfE
FEEBRANERI A M., AR, #EA NCG et T L s F R W E IR &, 1M
RKFEREAR . NER L SE RS & RE T, EIFRA R R ARG ER S . ¥
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B NCG 7ENE it IR RE 2R & RSR[5 AR 2 My 2L 56 3 DR U B A 1 U 1) e s 5 RO
KRR ) S T 35 AT I, AERGANRE FR PRDRR Hh 8 i Bk R ] 35 3
TG 4% B G LRV IR FE I K B 28290, R 44 SCOWRIE 3, PA) A AR PR MR VS A B R T 25
SO R AR A (E RS BOR R AN B3 . ASEIG A LA FL G IR NCG 7T DL 248 i
AEFET i, XA AL I A B, YW NCG nl RETEMFL G E S 8 B R B S s
VT R AR E T . R 18 B L AR T A IR R WT LA 5 L B AR B L s R A R R
FLERHE (MTOR) {5 5i8EK, (efipEEaE M, sl E BIFEmE, (RIS (Lt R L 5 40
MXGiE 5 AR, sk, 78 21 H BT 5E REEA DR A0 1% RS SR FT DL 2 4 v /)
WA R BB AR IREE, et /N R g, gehh, EH I TR DS R R AT
DA ST AAF S i R A AR A ESY. S BT 7T 38 A AR PR AN I RE 1 DR3P P0G SRR B N
P2 SR 15 P i ve i S A 6 3 T 0 2 S T R IR 0 £ 1 B R B A R I 4R I LR 5
FEI NCG 7T DUR Z B m K AV A BB, (et T IE R E, KEITAD S R A
—H. WMIERREZENHEGE, ZE IRV AR & BB, (it iE i A
R E AT LA 5 HOu & IR B AV A AR, X AT BE R EI NCG 2 i L A6 A K R e Y S
Iz —
4 4
I GG E R NCG, Al R MRS R S HARE P 7K, BRARI 2L
FHEE, REmBrAEKERE, RARERT.
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WANG Feng!2 WANG Ziyu!2*

(1. College of Animal Science and Technology, Nanjing Agricultural University, Nanjing 210095,
China; 2. Research Centre of Haimen Goats, Nanjing Agricultural University, Haimen 216121,
China)

Abstract: This study was conducted to investigate the effects of oral N-carbamylglutamate (NCG)
supplementation on growth performance, blood parameters and organ weight of suckling kidlets
from 1 to 41 days of age. Thirty two suckling kidlets with similar body weight [(3.140.3) kg] were
randomly assigned to 2 groups (16 kidlets per group) at 1 day of age. Two groups of kidlets were
orally administrated NCG at the dose of 0 (control) and 50 mg/kg BW per day, respectively. All
kidlets were sacrificed at 41 days of age. The results showed that compared with control group: 1)
oral administration of NCG significantly increased average daily gain and reduced diarrhea rate of
sucking kidlets at 1 to 41 days of age (P<0.05); 2) oral administration of NCG significantly
increased plasma total protein and albumin contents of 41-day-old suckling kidlets (P<0.05),
meanwhile, significantly decreased plasma ammonia and urea nitrogen contents of 21- and
41-day-old suckling kidlets (P<0.05); 3) oral administration of NCG significantly increased plasma
growth hormone, insulin and nitric oxide contents of 21- and 41-day-old suckling kidlets (P<0.05); 4)
oral administration of NCG significantly increased plasma arginine, citrulline and ornithine contents
of suckling kidlets (P<0.05); 5) oral administration of NCG significantly increased the relative
weight of spleen, large intestine and small intestine of suckling kidlets (P<0.05). In conclusion, oral
administration of NCG increases synthesis of arginine and improve growth performance of suckling

kidlets.
Key words: N-carbamylglutamate; suckling kidlet; growth performance; blood parameters; organ
weight
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