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i E. KRR E ARG HEILET A A KZIR(IUGR) 5 & 47 5 B JUIT JE 48 g 5h 35 R
SR Hre, RFREN ZRMAE AT FOZ LR F 18 X MLy A 3 A, Kt K-F o
A 0.175(R1 41) [0.330(R2 28) #2 0.670 MJ/(kg BW’™” - d) (AWK R4, C4),H46 AN
FTE,ANEHE L RF, IR 140 d BT B FFF M2 RS URT IR 52 R 4 R BF Bt B Sh R R A
%, &R &AW .R1ABILIFIEE (P<0.01) FIFfmie4k (P<0.05) ATtz H 42 (P<0.01) A &
I 2 & (P<0.01) (A & (P<0.05) IV & i 7 (P<0.01) & Z:%E % & (P<0.01) (& B i R
(P<0.05) HiEEEO4LE(P<00) BEZEIMBERTCA, AR WK EEL ST CLH(P<
0.05) ;R2 AR JLATFIEF (P<0.05) 4 EEZE L2 (P<0.01) ZEXEIMEFZR T CA, MA K@
Fas R FH T C(P<0.05), &R T,HEIREG TR E TR F ™ ERH LIEILITIE A KA
F,RIMAEAR T A 0.175 MI/ (kg BW*™ « d) B, B8 JUAT Bk 4m feL sF R i &2 31 T R %o, LA
A A Y AAE BRI AE KT A 0.330 M/ (kg BW'™ - d) B XA B ILAFIE4F 5 & & 4 &
RAEKE,
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1.1 R ERFE

VERRIARDL TP AE 2~ 3 IGIR, 22 (R 0] 1 Fn sz 22
( Medison—SA—600 B #8151 22 ¥ 4 B i) 1
fREESE 40 E 18 H F R E R A 3 A4, 1R
REZK 403 0.175 (BT 1 41, R1 41) .0.330(FR
T 2 40 ,R2 #H) F10.670 MJ/ (kg BW"™ - d) ( H i

RE4,CH), B e MELE, BAEK 1 HE,
SR A N T 2248 B8 A 45 B ) 4 B S R i 7
FOE N 1S R AR et C A BR
., FTA IR F 08.30,16.00 iR 2 ¥k, C 4H
11:00 AN 1 W PARIIEFE 7R B, &40 A ok,
HH St BRRERGTWRE PR ARG
RA VS K EY ) WE S RY RS
TR B TR S SR K LR 1,

R1 AEREFRMARRE RREAERFBOEFKT (FAREM)

Table 1 Intakes of grass and nutrients, and nutrient levels of fed grass and left grass (as-fed basis)

mH #1%) Groups B B 7L
Items R1 R2 C Fed grass Left grass
A5 R fr it Grass intake/ ( g/d) 444£8° 853+21" 1 693+30°

HMEAFRER CP intake/(g/d) 45+1° 86+2° 171+3°

iR & ME intake/[ MJ/ (kg BW*™ « d) ] 0.175 0.330 0.670

R igfE ME/(MI/kg) 8.71

TH 5 DM/ % 88.42 92.04
HEH CP/% 10.09 9.27
HAEN EE/ % 4.34 2.72
H PR R 2T 4 NDF/% 71.98 71.19
FRYEVE T 4t ADF/ % 35.82 36.60
IR Ash/ % 4.67 4.39
5 Ca/% 0.57 0.68
W P/ % 0.09 0.08
1.2 BEFiE (H142) I BY g J5 (H144) IV B 5 (H145) )2

TR 140 d K fidl 6 R E B S fE S
I, 280 24 h, 255K 15 h, FRERTTE B, B2 5 i
JiE R T M BCHE AR L, B R 5E A8 B R LI
FREE,—80 CIRAEHFI
1.3 BRJLBFRE N SRS E RN E

FERF 1T U0 IF B E, B R DI AR 1 em x
1 cmx1 cm k41 ZURE A SOREA 5 D) Be, FHUI A
MU YD 7, R IR ARG - 2L (HE ) J4 8, 40x T
BRI 11 AR LB 47 40 B4, R &l S
Sy B Tmage—pro Plus 6 #5747 40 L4 40
P AR PN Bz 4 M A A TG 20 B 5o 2
1.4 Ba)LBTAE ECM B9l E

B ERS AL Z 0.5 ¢ A4, T 9o 4%
TAFRIY 0.85% ¥ 4 BRER K 2) 3% 3 000 t/min 550>
15 min J& , B35 W, SR 6 B¢ e 25 A0 0 3 7
(A st A ) TR AE 58 T ) I i L T 28 i Ji

FHEE M (H148) FLE W FTlR (H141) & &, 4 4% 1
Ui B A A AR A
1.5 HiEAE

A B R ] SAS 9.0 — i 2k 1 B 18 58 143
Br, % H Duncan [CiEE T2 E L EE,

2 & B
2.1 FIREHIUGR MEHBERILFBEERN
=AU

GEUR 5 TUGR X 5l 26 2F 16 L Ik 55 5% g
W% 2, R 140 d B, RY 4G LK T IE F )
WERT C 4 (P<0.01) , H 2 20 a] fF )k &/ 4 & 2%
SRR (P>0.05) ;R2 A JLIAE (P<0.01) AT
WEHEE (P<0.05) B3 ol il W E AT C 41, H 2 4l
JFE /R 22 5 A 3 (P>0.05)
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*2 HIREH IUGR MEHEFERILEE AFREEMFREE/FENZIT
Table 2 Effects of [IUGR during late pregnancy on body weight, liver weight and
liver weight/body weight in fetus of Mongolia sheep

WiH 415 Groups

P {8 P-value
Items R1 R2 C
PR T Body weight/g 3 111.00£94.34° 3 572.60+61.87° 3 977.67£65.03" 0.000 1
FFIEE Liver weight/g 72.17+10.14¢ 85.29+3.68" 100.30+10.86" 0.000 4
JFAEEE /R Liver weight/body weight/% 2.31x0.09 2.44+0.16 2.52+0.10 0.475 1

[l 47 B HE A A AR [ BT 7 BE R R 28 5 .35 (P>0.05)  AHAR 7 B 3878 26 5 .35 (P<0.05) , AR 18] 7 B 7R 22 53 il 1 3%
(P<0.01), [,

In the same row, values with the same or no letter superscripts mean no significant difference ( P>0.05) , while with adjacent
letter superscripts mean significant difference ( P<0.05)
0.01). The same as below.

, and with alternate letter superscripts mean significant difference ( P<

2.2 IFIR/EHA IUGR X R 48 F Ba JLBFAE P 35 R
MR E RN

T URE 1 TUGR X 521y 4 = i L I PN 552 i
YB3, WEUR 140 d B R1 4185 )L
JF 4B % ( P<0.05) TR A2 (P<0.01) i 3

BB ERTCH, NEMEHEERSTFCcA
(P<0.05), H 2 A4k A5 R4 M 22 = A i 2%
(P>0.05) ;R2 21 JLIFHE B 9 Kz 20 e 80 35 v 1
CH(P<0.05), H 2 21 [a] T 20 B %5 T 40 B 4% &
7 S R M 2 S AR B3 (P>0.05)

x3 EYREH TUGR Xt 548 3 B4 )L BT AE P 5K 51 48 B 40 2 9 2 i

Table 3 Effects of IUGR during late pregnancy on parenchyma cell number in fetal liver of Mongolia sheep

TH 2H 3] Groups
i H P {H P-value
Items R1 R2 C
JH- 241 L 2 , .

. N 3 266 276.04+4 077.85" 275 334.82+5 078.86" 280 933.78+2 602.28* 0.082 4
Liver cell number/(1~/cm”)

4 7
}ﬂ.:fmﬂﬂffzﬁh: . 4.74+0.09° 5.10+0.11% 5.26+0.07" 0.007 4
Liver cell nucleus diameter/ um
WA 2 240 f

23 381.70£750.45" 22 312.13+878.58" 20 028.94+929.57° 0.052 6

Endothelial cell number/ ( A/ cmg)

s FE 2 1
i AR 13 974.51+518.38 14 429.87+£635.55 14 097.64+476.77 0.834 2

Kupffer cells number/ (§~/cm*)

2.3 FIR/EH IUGR X HEFERIJLFFE ECM
e —g0k-An! 3 i i

AE IR 5 B TUGR X 57 43 £ iR L IE ECM /9
L2 4, U8R 140 d BF R1 ZHIRJLATAE T BY %
J7(P<0.01) I B i 5 ( P<0.05) | IV L ( P<
0.01) JEFEHH(P<0.01) EW MK (P<
0.05) L %EE &8 (P<0.01) ¥ 5 8k B 2K
T C4l;R2AMILIFIEAFEEA T HEEMT C
ZH(P<0.01) {5 2 A1 (8] T AYf 5, I AY fisg Ji | IV 7Y
WEZFERA EWRR ST EER AR E
(P>0.05) .

HUARIE % A2 K& B R B 20 I #4147
FLFE AR N R B B, A D PIL A R
AN o MR BT, LA Y 45 4 B0 2 AT /N i B/
322y T A0 M AS B, 7 T N R R 75%
BR T4, JF /0N P £ G Al 200 S it 52 40
FLAE PN B AR T e 0 | RBORL IR B 4 i AT

RURANNE A AU B 25 B R B I e AR B 2
A0, WF5ER W], TUGR 2™ 52 i i )L A4 & T
U o, AN M KN R4 A i BRI
BHRE SR Z IR FEUR LI AR AL, KA
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KRR RREAE ST RILIFRER A KR B BE
AR T B AR I SO A R AR i 2R, )
b, R1R2 ZH N Bz 40 M08 8 5 T C 4, A2
AE FER LTI AT RE ) LA I A A A
5 EC 2 2 06 P B2 240 T R S 2 I TR, e T
SN A G A AKX I A5 R R W], B BRI
32 BRI BE TR G LT IE 45 14 15 D BE 52 21 A [A] 7
e, H S ik a kY R R R — 2L

®4 FIREH IUGR MERERFILFFEAMIE RS ENHM
Table 4 Effects of IUGR during late pregnancy on ECM contents in fetal liver of Mongolia sheep

WiH 215 Groups
P {H P-value

Items R1 R2 C

I Zlj )& COI 1 /(ng/mL) 35.77+1.17° 38.48+1.17" 42.10+1.67" 0.016 5

I 71 8 )5 COTIN/ ( ng/mL) 20.49+2.05" 31.86+4.32° 32.90£2.99° 0.039 2
IV B COIIV/ (ng/mL) 5.56+0.30° 8.95+0.27* 7.79+0.78" 0.001 6
Z#5EEH LN/ (ng/mL) 32.17+0.20¢ 34.44%1.26™ 36.98+1.47° 0.025 9
HEW R HA/ (ng/mL) 147.56£13.27°  164.96£17.78" 161.77+12.14" 0.401 3
#HEH FN/(ng/mL) 43.82+1.43¢ 47.86+4.54¢ 66.44+4.78° 0.002 5

ECM AMUAYLZ S 21 20, i B2 45 8 35 A
g% N2 1Y 37 0T, 3 N A B I 85 RN 4E £ N R R
BT ECM 3 E T 40 ML PN R A A R 4
VSR O Y g = N i O || B i
Ji) EAZEGEWRR) MEA(ZREEA .
HEN)F ) REE A E YRR T —
PUBE S AR, de 40 28 B 5 412U o8 26 vk P s 3L
IEFDRERAT AT, LIV R B 5 )2 3 8 1 3t
[Fi) g o 5 S B ECML 15 40 LR 4T W o 52 e 1
RO 3 W SR AT LB 1k 40 A — Sl Y A
Al = B 05 A A B S E NS B 7 Ry A
FERGEEATEMIG KB RS v HEE R,
VoK /L T R R B G 1 2 R HECM A
355 40 A K N 434k A5 22 40 it 2 A 3 3 2 DDA
56, Xt 4 B 18 5 5 43 TR ke 43 R G R AR
I ARRE ST R 41T A It T 760 e Js
VAR 2R R B ER FEEASE
HREEWREBERT CH, HR2FEEASRT
FART C 4L, R LE IR 5 75 5% BR AR 083G L H- 41
MEOE L, 58 ECM A AR E R EE A
FEMRIG & B PR EEAE T, R i A H IR,
WY 0 P 14 B N oAk, H 3B b R A0 AP
A AL, TUGR S50 HIE P9 Bz 40 it SR I, vl fE

TR B A R AR i R
ECM K H 41 73 1) 728 A m] BE 52 R 3l 1) I 177 20 i 14
BB R 25 55 5 T AR A SR IR 35 1 12
REFEPR ] ECM & A b 7 300 s 5 A0 S 2848 A, T
JEA 15 22 il ECM 23 MAREAR , — 7 1 9% FR ] 5 2L
ECM & WAEST TR, 5 —TJ7 0, i LR ST 2T ek
BRI, BG L ECM B fi K T & s Rg 1, °F
WATIE, LT Rg T B0 — A AL IS0
240 M 04 7 3 k5 0 R A O T 00 Y A R R A
TE UL AeA6 7 FEF 4k 5 ECM 4336 % DI AR
KA mELAELALN PR FEEA & &
FHE AR, Sk SR IR A R — 2 AT RE R T
BLAAE EHE T AR T 2

4 &

O IR S5 307 7 R ) 58 oty 4 = ™ e BRI L iR L
o £ K & &, W B K F R
0.175 MJ/ (kg BW"™ - d) i}, IE JLIFIE ECM & %
Z R T EE R, B & A A 4R A8 5 0 5 1R
fiEZKSF M 0.330 MI/ (kg BW'™ - d) I UG £F 4%
EAGEEEMAE,

SE W
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Effects of Fetal Intrauterine Growth Retardation during Late
Pregnancy on Extracellular Matrix Synthesis in
Fetal Liver of Mongolia Sheep

HE Shan' LIU Yingchun®® LI Lingyao' LIANG Wei' GAO Feng'*
(1. College of Animal Science, Inner Mongolian Agricultural University, Hohhot 010018, China; 2. College of
Life Science, Inner Mongolian Agricultural University, Hohhot 010018, China; 3. Inner Mongolia
Key Laboratory of Bio—Manufacturing, Hohhot 010018, China)

Abstract; This study investigated the effects of fetal intrauterine growth retardation (IUGR) during late preg-
nancy on extracellular matrix synthesis in fetal liver of Mongolia sheep. Eighteen healthy Mongolia sheep with
synchronization of estrus and conception were allocated to three groups with 6 replicates per group and 1 sheep
per replicate. Metabolizable energy ( ME ) level was 0. 175 ( R1 group), 0.330 (R2 group) and
0.670 MJ/ (kg BW"™ . d) (Ad libitum group, C group) , respectively. At day 140 of gestation, ewes were
slaughtered to determine parenchyma cell number and extracellular matrix contents in liver of their fetuses. The
results showed that liver weight ( P<0.01), liver cell number ( P<0.05) , liver cell nucleus diameter ( P<
0.01), and the contents of collagen type I (P<0.01), collagen type Il (P<0.05), collagen type IV ( P<
0.01) , laminin ( P<0.01) , hyaluronic acid ( P<0.05) and fibronectin ( P<0.01) in fetal liver of R1 group
were significantly lower than those of C group, and endothelial cell number in fetal liver was significantly high-
er than that of C group ( P<0.05) ; significantly higher fetal liver weight ( P<0.05) and fibronectin content
(P<0.01) were founded in R2 group compared to C group, and endothelial cell number in fetal liver was sig-
nificantly enhanced in R1 group compared to C group ( P<0.05). The results indicate that nutrition restriction
during late pregnancy of Mongolia sheep restricts growth and development of fetal liver, and a serious impact
on the synthesis of extracellular matrix is found when ME level is 0.175 MJ/(kg BW"" - d) , and liver fibro-
sis repair reaction also occurs; only the change of fibronectin content in liver fetal is found when ME level is
0.330 MJ/ (kg BW"®™ . d).[ Chinese Journal of Animal Nutrition, 2016, 28(9) :2749-2754 ]

Key words: nutrition restriction; fetal liver; liver parenchyma cell; extracellular matrix
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