S IR 2021,33(4) £ 2355-2364
Chinese Journal of Animal Nutrition

doi: 10.3969/j.issn.1006-267x.2021.04.053

FiRPEHARAIMEAE RS IBITHEFK

MFEERZET BEHNREAXEARIEUAREGE
I 7% & 8 4R B9 52 1

BBt ZEREAE X B RSO SREEARY
(LT HERESRER B 75002152, 52 B H 4L F R X KIE R AL ST RARNF, ZE 751900)

 OE. KXE G AR TR T E AR R m RR T BES R B (NCG) 231 & F R F A KA
B ABRAEERAREAR T F o FALIBFEOYm, RABR(E2HR) FHB3 Y
W) FekE [ (47.75£1.20) kg | LM FHF 80 R AMAEBEALIRM, RAZLF 63 R, ik
#60 RH4EIRAF FRAT KL, HIRT0d W HF FHAKEMMNS A28, BASATL , HFANEL
6 RF ., B AR AR X AR T R 0.10% NCG, &I 85 5 ¥4
ROBMFFEHFEFL R, SREAW)) ST BAM, RBAHEFREFMAERE LA
T 6.1%(P<0.05) , Ak KkFotk ZH A LI H(0.05<P<0.10), 2) 5 xrBatart XIw ¥4 F
AR W 5B Bg By b s B @ B B (LPL) mRNA 838k ik K-F B E- & T 18.6% (P<0.05) , @ | F
fi§ oy b ) F) Hi5 & G 4(GLUTA) mRNA A83F £ AR TR E FH T 13.3% (P<0.05) ; # £ F X
MR B S A B P AR S B A BE A 48 A= B8 (SCD) mRNA A8 &f & ik KB A B IF A H
(0.05<P<0.10), 3) 5ttt RBEAFF hFELEORKREGLEA LAAH(0.05<
P<0.10) , 5 PR B B2 A G AR ERAETA FTHAH(0.05<P<0.10), 4 LR ikt B

B F AR PRI 0.10% NCG R EZRGHATFREFMAE RNKEHRETREFRE

WARARF A LPL SCD #= GLUTA %) %% |

KR R RA T B R T RS o AL ISAT; I8 B AR

B 5255826 X HkFRINAD A

I 2 3 ) e i 1 2008 B FE 5k R TE IR G
WY R W TR AL S A I A0 A 2 A RAE K, A B
2 3 A 3 E A R b S L B 7 B IR
s 184 B 7 0 R R R S 3R T A T 4 M A R 3
S ALK B AR S B IR R R
FRK5 WG & B B i 48 A i AR oG, A e
G Hh 5 W REACE 73 Ak 25 B T el i L RR D5 &
B H5 OB B F AR TR 4 R
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A B A T R VO B, T B R R G R
RZ IRl IE 2, 5 IR I6 1 09  07 & & )5 30 % VT4
X, 5 Arg M, NCG P Fifae =ik, vl
TG B0 5 A 2 K R A R A K
T, fE ik B BE K M s B ik A NG L, PR ik
FYEAHRIFCER AT, PR, &
R ARRR P R N IS B9 NCG 1] 58 2 42 TH IR JA 17 T
R SRR E R OCH F 1 £k, IR S IR G
MpRILER!" ",

A AT BA I S 5 A& B, TR R TS S0 0.10% NCG
AT 2 B v R UL IR 7 % o, o I
FR AR, B E RS R R HE TR
AT IR M B AR R TR N NCG 2 75 8 #5410 4k
KRB AU, # = B8 SR, P, A
5 B TR U Ok b 5 I BE R IR 45 NCG X 7
RMEEA K KT A E EBALAR 5 TR 5¢ 5L ] 2%
KSR A AT R s, LA A NCG 4%
Bl — Rk = 2R P SRR 2R R A

1 #MR5FZ*
1.1 REHWEFER

W0 A M R, R FAR E [ (47,75 %
1.20) kg JAHIE A2 MERESE 80 H SR H R & 1%
JE AT N THEHRG AN, i) 5222 63 K, dE#E i)
ZZ0 60 R LTINS, MUk 70 d #BEE IR
HEREUL 2 4, B4 5 MEE, BIEE 6 H¥,
SPIRAS R, R AR IR B R R R A 1 B St
60 H

IR I FL A A R 2 % NRC (2007) #31, Hi2H A
FOE SRR WL 1, XoF HE 2H BF 2 1 0 L Al AR R 3k
45 40 A FE R R AR T AR N 0.10% NCG(NCG 5 & =
95% , K> & <3% , B R <5 mg/kg, B &
<10 mg/kg) .
1.2 AFEE

BRI AT H-5 5 ) % 70 30 XU R 4 1 2 I ik =X
FHWN RTINS — 17 0 4 ik b 5 k17
YR WA 7 d, BRI E WS R, R
08:00 F116:00 4 2 WHiAME, B HIRK, #FEGH:
YERRF HEAT T 2 K HURN G, B AR 4l ) e
A PR ] DR A PRIE R AR R R R <5 % , HL 2 T %
g
1.3 HmRESLE

B P RNk BEREE 5 B 10 B R

o S IRYAL: | D e O = S B R - nP ¢ WA S O
PRSI E I 5E 9 A AR RAE b . BE2E )5
FKCR I 5 mL, WA LT, BT —20 C vk EH R AF
RO, A3 iR SEHE BB RIR N (B IR) B &
NGV (Wale ) JE KT IR (K2 g ) Fn R B i i
(M%) 2010 g, NEEEALIREE A R 0 R —, A
Bij 1A &b RNA BEfie, FE 5 S TR A PR, &

&1 ERARAMRERKE(THRER)

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

i H Items

JE Bl Ingredients

£ & Content

KT Corn silage 11.50
H T % Green hay 30.00
E 755 Alfalfa hay 8.50
FE K Corn 29.50
# %k Wheat bran 6.80
EtH Soybean meal 7.70
HAFEFH Cottonseed meal 4.00
iR ¥ Premix" 2.00
A11 Total 100.00
H K Nutrient levels®

AHLY OM 90.52
MK 4 Ash 8.33
fRiiE ME/(MJ/kg) 11.95
FLEE BT CP 14.75
# g EE 5.52
HEVE S AT 4 NDF 45.33
TR VL4 4k ADF 25.58

1) BT 5 WAL Per kg of the premix contained; Ca
10.5 g,P 6.2 g, VA 22 000 IU, VD, 10 000 IU, VE 100 mg,
Fel g,Na 3.5 g, Mn 50 mg,Zn 100 mg, Cu 15 mg, Se
0.3 mg,1 0.9 mg,Co 0.6 mg,

2) AR RE B, AR N SE I, ME was a calcu-

lated value, while the others were measured values.

1.4 $EHRIE

141 HAEFRMEFENPIER SER
W2 BT A A A B A F AR R
WA TR A SRR NIR RS R,
AR L A TR o e s 1) b T P 2 B
TR T ity AR T A I
W P 2B NS T
o EEL R IR 05 2R o 1 A A
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1.4.2 B4 br

Jrigk 10 HEEE AT IR A5 o1 )5 , ## KR I 5 mL,
BTEO®Y,1 980xg .4 TE.C 15 min, Y& 1M
H, B T-20 CUKHORA, RT42 A AL
X (TBA-40FR, HAZRZ A H]) 8 i bb o 2
Mg SHEH(TP) \HEH (ALB) BRHEH (GLB) |
SUEE B2 (CHO) (%8 (GLU) JREA(UN) &
i, R &0 R AR TR ST, e R
W SR A THRAE
1.4.3 B A 7 AMEF AN [6] 3 AL g iy 41 2 b s s
DB G BE R 3k

K H TRIzol ¥ HOURH A T MEE B g g |

RGBS B B RNA, Bt & RNA ] 1% Bt i 4
BERCHL K B IE, 2 I8 TIAN Script RT Kit JZ 5% 5%
R A UL B R AR 3RS cDNA I DL M B HR , R
F S wF ¢ % & B PCR 5 ik il € IR & M1 I8 Al
(LPL) JGWitR& e ( FAS) A8 IR BEAIRE A 221
FIfE (SCD) F4#) % Wi % 12 5 H 4 ( GLUTA) mRNA
X R KK, 519K A Primer 5.0 #4531,
PCR 5|5 W3 2, LA B-NLBhHE H ( B-actin) ly
W2 1E ABI7500 %G € 7 PCR A | k47 52 5%
JtiE i PCR SN, MR 4E H 02 KF B-actin 1Y 1]
EAGIR (Ct) , SR 2722 33 50 5 b 4% i W ot
FHURH G mRNA AR X 235 K15

#=2 PCR3|I¥FF]
Table 2 PCR primer sequences

K& R 519 3 B KGR PRI RN
Gene names Primer sequence (5'—3") Tm/C Amplification product size/bp
. ) F.CTTCCAGCCTTCCTTCCTGG
B-MEIEH B-actin R:GCCAGGGCAGTGATCTCTTT 00 180
F.AGCTCCAAGTCGCCTTTCTC
& S LPL : 60 171
R UG R:CGGAGAGCTTCCCCAATGTT
F.CCACGTGGCTGGTATCAACT
B iR A /i FA : 0 1
WA R £ 1L FAS R.GGCTGACAGCAAAACAGGTG 6 08
i F.TGCTGATCCCCACAATTCCC
= y :
il R ML B A 22 ANEY SCD R, CACCCCATAGATACCACGGC 60 218
g g e F.CAGGATCGACCACTATCGGC
M BB 4 GLUTA 60 136

R: TGGCGTGCTTTCTTCTCCAT

1.5 #HE\EHI+HZE

IR IG KU FH Excel 2010 #1F0EF7 4] 45 3 B3
B R JH SAS 8.2 TTEST i 240 /3 #r , 4H 1] 24 5+
FIH ¢ K 56 AT FL 88, P<0.05 R 22 5 W 3,
0.05<P<0.10 £/RA B EEH,

2 #F B

2.1 NCG W#MEFRMEFEMEERME RN
t 2% 3 Al L, 5% B2 A B iR 6 48 Ak 1R

MEWAEREE ETHT 6.1% (P<0.05) K Ak

A FTHHFE(0.05 < P<0.10) , i [F F TG B

FHER(P>0.05),

®3 NCGMHHETFREFMEERMFRIZIT
Table 3 Effects of NCG on birth weight and body size of newborn offspring Tan sheep (n=>5)

gE| xf B2 R el SEM P1E
Items Control group Experimental group P-value
#)4: # Birth weight/kg 3.80° 4.03* 0.07 0.03
A& Body length/cm 27.50 28.58 0.27 0.07
1A% Body height/cm 32.58 33.17 0.35 0.09
Jg FEl Bust/cm 33.91 34.58 0.43 0.41
J7% Chest depth/cm 11.67 12.67 0.26 0.29

)45 Kt AR AN R /NG 7R R OR 22 5 35 (P<0.05) , BT R RN ZR AR (P>0.05) . TR,
In the same row, values with different small letter superscripts mean significant difference ( P<0.05), while with no letter
superscripts mean no significant difference ( P>0.05). The same as below.
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2.2 NCGW#EFHRMEERREBALASAHALR
BERAIMAAME X E E mRNA RKix 8200

F 4 AT 0L, S5 B AT Eb R0 21 B A 1R
MEEEHE T LPL mRNA X R EKF 48 T
18.6% ( P<0.05) , M '& JE ' GLUTA mRNA FHXf %
KK R E FRET 13.3% (P<0.05) ;iR 56 240 5 4
TACHEE I IE 1 LPL mRNA R 26 1k K A7 FEAR

#B(0.05<P<0.10) ;B A FRMELEN IR B IR A1
FE g SCD mRNA I %f 3 ik K E A T i #
(0.05<P<0.10) , fZJgH SCD mRNA HHXF ik K
I % S (P>0.05) 58 A FAUMEE I i
g ZRs AR NS th FAS mRNA AH % %35 K76 B
HX(P>0.05)

&4 NCGCXIHETHMEFEARRIMALIEAARPIEHTAREXERE mRNA RiXH M

Table 4 Effects of NCG on mRNA expression of fat deposition related genes in different parts of fatty

tissue of newborn offspring Tan sheep (n=5)

gE| Xt HRAH g 2 SEM Pia
Items Control group  Experimental group P-value

7 lig Enterolactone 0.89 0.71 0.16 0.06

JIE 25 1 B T & Pararenal fat 0.75" 0.89° 0.20 0.02

LPL J7 i Sebum 0.90 0.91 0.16 0.88

N Tail fat 1.48 1.49 0.12 0.74

g Enterolactone 0.91 1.03 0.26 0.51

NG 15 R ity ¥ i& Pararenal fat 1.09 1.39 0.18 0.55

FAS J2 g Sebum 1.30 2.15 0.54 0.34

FENg Tail fat 1.51 1.66 0.55 0.57

. %8 Enterolactone 0.91 1.10 0.12 0.11

R M%% A I Pararenal fat 1.30 1.43 0.15 0.07

KA il

sch Sz JiE Sebum 1.22 1.21 0.11 0.09

BJE Tail fat 1.63 2.45 0.61 0.05

s - W i§ Enterolactone 1.05 1.37 0.19 0.31

Zi?f%é ' Ji§ Pararenal fat 1.80° 1.56" 0.42 0.03

GLUTA A% Sebum 2.77 2.83 1.31 0.52

FENE Tail fat 1.73 1.77 0.74 0.59

2.3 @FIREIEEFHEMAREE
H12E 5 Al 0L, ) B2 5 e 4 A Uk s B R

REMHREEHTTEE 25 (P>0.05),

®5 ERWVEBFHRETMARRE
Table 5 Body weight before and after pregnancy and daily feed intake of ewe (n=30)

i H Xf B2 | SEM P1H
Items Control group Experimental group P-value
I IRATAE Body weight before pregnancy/kg 47.75 47.73 1.20 0.88
IF 4% )5 7 8 Body weight after pregnancy/kg 50.33 50.45 1.11 0.37
H R & & Daily feed intake/g 2 524 2 540 16.78 0.25
2.4 NCG ¥ 3483 M & £ LIS ARRI R0

6 AL, GXF MR L R AL R s 3 3t i

TP il GLB & L #a % (0.05<P<0.10) , Il
% CHO GLU il UN & #A T FEE#(0.05<P<
0.10) .

3.1 NCG X#f&EFREFMEERERBZM
S Hh A AR R R AR RO S AR K R TR
AR AR R ILR AR MV BE A Py 3K
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BREERYTCRHLE A STHE, BEERAR
SRBURIIVERKEEZM , HIE IR REE
B R T B, NCG BEME CpS- 1 K — 4
ML —5 SRR A LB (PSCS) |, M ITTAE HE N 51 Arg
AL, Arg SEsh WA= i S Rt b T A LR HL
B2 5 B RILMAEREF S K
A ST B, 7E AT R B GROR HROE i AS [R) K P
NCG 5, Arg 7F 05 1A% S0 VL RE 1Y [7] i T LUER &
B AT BRI AR B BRI LI AN AR K
REN ) KIS EI NCG BERES T HA T
ML= R TR NN RS R Sl oy o =

AT e A AR N NCG #2 & B 1l A 78
H Arg Wk BE, HF I AR BF G £ NO RN £ e 1 &
RO NO B i n] R g i A N R A K R
( vascular endothelial growth factor, VEGF) ¢ ;=4 |
5 S LA &7 5K I 0 2 il 38 TR, 22 M ofl YRl A AR
BRIG R B MG A K S S IR A I LS =
JFHER 22 AR, NCG i 4h 5818 7T 1 VEGE
H1 miR-15b , miR-222 Ffif # ik P K 2% i — 8 AL A&
G (NOS) FEH i 235, DT 5 i i ik 2 g
ZERL G LA BEARSRAS T £ (108 37 f g <,
R AR EE .

R 6 NCG X $EIREF % & L IEFRAI 720

Table 6 Effects of NCG on serum biochemical indices of regnant ewes (n=>5)

gE| popiiE| i 2 SEM P1A
Items Control group Experimental group P-value
BEE TP/(g/L) 64.43 72.40 0.13 0.05
HZE M ALB/(g/L) 30.43 30.70 0.65 0.37
BREH GLB/(g/L) 34.00 41.70 0.78 0.08
JH [ & CHO/ ( mmol/L) 3.28 2.60 0.52 0.09
JRZ %, UN/( mmol/L) 4.93 3.37 0.39 0.06
# % GLU/( mmol/L) 3.56 2.28 0.11 0.07

32 NCGHHEFRMEEARAMABAAER
FERRIM AR X EERIEMN N
eIy i A E B A 2 Fhoy =, H— /N B
200 R R T 5 M R S R L ok
JF 415 5 i 40 A F S R R A SRS I, AR R
i 1 1ML 0 A 32 B B LA S R R 41 U R
AR TR s W A7 fig it 1) 2 28 =, DR
S TG A R AR A A0 R
2 AP is i 8 I R 2 K A AE i iR v
SR iR g B RS AR IR AL AU E R B
S SHUIG G 1 B BB B M i IR AR R
5% 5 8 W5 AR AH 5 9 46 18 35 PXRN 43 B il 2 B A
& 107 ORI 52 H B4 A0 a5 P 2, S 398 i 8 R I G 3
I 107 F T B8 - 8 0 B 7 P XU 4 T 4 AR, A g
A A A 5 S0 ST W], LPL  FAS , SCD Al
GLUT4 % 7 g i A 0 15 i #2 b il 3 ¢ gt
PR
LPL J2 5 J AR 1 Fn % 52 1) OGS i, 5 22 7
Ui £ 230 R L PA) R IE I 40 Ji rp eak o) L
B e A R B g s 1 5 RRURR B, X AL 4L I i e DL
ROt 1 A5 VE . LPL e 2 Wy LA iy H ik

=R R A SR I R R e R, DR BIL A 2 2 A
FERFIH . LPL AT 5 L P F0AR 195 HIh =18 /9 53
Be, 2D BE Wi 4 i R /N B 2 &R . LPL R
A, 368 358 I8 95 AN [ 26 23 N g i 1 ) DT BRI 52 i) 4%
s AREFSE R LPL mRNA AHXF 2 ik 7K SEAE
B b 2 LA, B0 R AR AR, 5 Bonnet
ST 4 A — 2, XU AT R S T 2 R
FEM N NCG fig 8 52 m Hr AE F U6 LPL
(2238, AR 26 2E (R IR 7 0 e, % B v B A AR
TR = P ] < 5 oA AR A

FAS J& & 3N ¥ o T A D7 1 A A 5 AR 22 1Y
RN TERRZH 2 rh 2 5 5 AT, AT AR AR G R
A G A T BR WA O R
MU 2 b, v AL B S E A RTTT R PR
HEE A FH LUK BE R BT R B9 A 0 IR L, FAS
FIR R 2 BE D5 R A L B2, OO Mk 5 I AR B
TR RIS ARBFSE R, NCG WA 2k
FRMEE NG E IR s F R FAS mRNA A
IR X U O S 3 e S B SR R AR P
I NCG & A G g A FAUMEE g IR B R
RE AR AR K 55 A5 i R & Wi, X W g B BE L B2 PR
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FURE NG g 3 R R W JC 5% i, 87 A 7 A = B
A TR 2Z 520

SCD J& —Fl i £or T P9 Jot ) %) 15 A 1,
B AN I 7 TR ) S B, o] R R R CO A R
51N FSUEE K 1R A B T 7 A A 1 A
W R, R 2 2 A KB AT AL S, DR W TR 4 I =
PR PR AU 49 I 4 D RLAE 0 FE FLBh B R, SCD
FEAENFIE R S5 0E 7 2R B A 2 2 ik HOR
FEE IR il AR A 2 20 2R 5k O DR B A 1) TR
EEHEREAEHTY , AL R R, NCG w5
A FACHEE A R s AL R T SCD mRNA AH
XF IR K o X Uk B A iR S B S B SR AR R
W NCG 2313 FAUMES SCD 3Kk,

GLUT4 7EMi FL 31 ¥ GLU 8 i iz i 7 bl
VR, 6T UR Y A T AR 45 s 7 DO RRE
BE, GLUT4 1B & F A B 5 55 50
KRR T, FBE 50 A0 A6 N5 7 2L 220 L, 33 26 2 it A
JiE & R AT GLU A il T i, R A 2
SAH R 5 2R OB FRAIG,  BO GLU 9 1) sk
/12835900 SRR 5 38 ik X WE SR GLUTA 16 A 6] i
i 2240 mRNA ik 58 & B, NCG {87 4E 7
FRMEE B IS GLUTA mRNA FHXF £ iE K F B E F
R, TR A O T M S B SR AR TR I NCG
AT REAR - FCE = 5 0 &) F61 1 D5 20 40 40 i % GLU
ARV SO R A T 40 o = O = 0 R 07 7
A X B G SR AR L R B R BRAAE
3.3 NCG X&F¥1mnEE L5 iR %20

I35 2B A48 bm 2 S B 3l P BILAR 50 95 T fE | il
TP S UE % T RE e B Y B AR AR MY TP
R R AR B T T AR KO TP & AR
L, AR TR s A K B m DR AR RICR .
I UN B it 2 LA P 3 1 o A i i 2 2 1R F
B AR AR, 2 T R I i UN & R
I, AR R AR 1 Pk 2 Bl A TR i = o & B
S AN UN 8 EA ) ora R g
B b B 40 M R+ 38 4 B A A NCG gk 47
PREFIEIRRIBE S, BLAL, AR T 3 i NCG fiE
A R RAR N L AT B T A7 4% 07 UN & &1
L2 26 2 FE IRGE 5 NCG 1l 2 & 1fiL 7 TP, ALB Al
Arg SR Arg T $ LA A X R 5 A
AL BT TP & &, GLU & sh W HL ISR
WP 0 BB AR bR, GLU & i A 48 & vl 1 Se i 2
KM A LA FLAE T oK . GLU & &2 11 3l 27 iy

JEAREE GLU SRUF A2 B 0 DR R 4E 15, sh 7 R
BT AW (B, B i W OK B GLU, 2 % &=
B2y 45 Rl AL 20 Hp o figt 3L B B8 AR Sk B A A
IEAh B 5 A IR IR LA 650 F GLU , b LI 75 K
B GLU A saLbE " . ARBFFEH d iR s
BRI IR NCG )5, YR B E 1L TP &
I ML UN GLU % & BRI, B4 F IEw
0 I, AT RE S o A R R SR AR A I NCG {2
HERESER YA 0T A RORCR W B S CPS- 1
RN Z R EMAIRE  IHRUEE £ GLU W 2
LA LR .

4% ®»

=A

U B v S 9T B SR AR R S S 0.10% NCG
AR A AR VAR  EAERKRE, W
N W5 TR A S HE [ LPL SCD 1 GLUTA 3635,

SE
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Effects of Dietary N-Carbamyl Glutamate in Middle and Late Gestation
Period on Growth and Development, Expression of Fat Deposition
Related Genes of Newborn Offspring Tan Sheep and Serum
Biochemical Parameters of Ewes

ZHONG Rui' LI Yinzhu' LIU Bo' NIU Wenzhi® ZHANG Guijie' "
(1. Department of Animal Science, Ningxia University, Yinchuan 750021, China; 2. Hongsipu District Tianyuan
Well-Bred Sheep Breeding Co., Ltd., Wuzhong 751900, China)

Abstract: The aim of this study was to investigate the effects of dietary N-carbamyl glutamate (NCG) in mid-
dle and late gestation period on growth and development, expression of fat deposition related genes of newborn
offspring Tan sheep and serum biochemical parameters of ewes. Eighty Tan sheep ewes with similar parity ( the
second parity ) , age (three years old) and body weight [ (47.75+1.20) kg ] were selected for artificial insem-
ination after synchronous estrus. Sixty-three ewes were successfully conceived, and sixty of them were selected
for the experiment. After seventy days of gestation, the ewes were randomly divided into two groups according
to their body weight, with five replicates in each group and six ewes in each replicate. Ewes in the control
group were fed a basic diet, and others in the experimental group were fed the basic diet supplemented with
0.10% NCG. Until the end of parturition, all ewes in each group produced 1 lamb. The results showed as fol-
lows: 1) compared with the control group, the birth weight of newborn offspring Tan sheep in the experimen-
tal group increased significantly by 6.1% ( P<0.05) , and the body length and body height had an upward tend-
ency (0.05<P<0.10). 2) Compared with the control group, the mRNA relative expression levels of lipopro-
tein lipase ( LPL) in perirenal fat of newborn offspring Tan sheep in the experimental group was significantly
increased by 18.6% (P<0.05), while the mRNA relative expression level of glucose transporter 4 ( GLUT4 )
in perirenal fat was significantly decreased by 13.3% ( P<0.05) ; and the mRNA relative expression level of
stearoyl coenzyme A desaturase ( SCD) in enterolactone, pararenal fat and tail fat of newborn offspring Tan
sheep had an upward tendency (0.05<P<0.10). 3) Compared with the control group, the contents of total
protein and globulin in serum of ewes had an upward tendency (0.05<<P<0.10), and the contents of choles-
terol, glucose and urea nitrogen in serum had an downward tendency (0.05<P<0.10). In conclusion, dietary
0.10% NCG of Tan sheep in middle and late gestation period can increase the birth weight of newborn offspring
Tan sheep, and improve the expression of fat deposition related genes in newborn offspring Tan sheep, such as
LPL, SCD and GLUTA4.[ Chinese Journal of Animal Nutrition, 2021, 33(4) :2355-2364 |

Key words: gestation period; N-carbamyl glutamate; offspring 7an sheep; serum biochemical indices; fat

deposition
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