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Effects of Maternal Undernutrition during Late Pregnancy on Growth, Development

and Anti-oxidation Capability of Mongolia Ovine Fetal Liver

ZHANG Chong-zhi', LIU Ying-chun’, GAO Feng'* , LI Shi-dong', LI Ling-yao', HOU Xian-zhi'
(1. College of Animal Science, Inner Mongolian Agricultural University , Hohhot 010018, China;
2. College of Life Science, Inner Mongolian Agricultural University, Hohhot 010018, China)

Abstract: This study was conducted to investigate effects of maternal undernutrition during late
pregnancy on growth, development and anti-oxidation capability of Mongolia ovine fetal liver. 42
Mongolia ewes treated by estrus synchronization fecundability were selected, 6 ewes were slaugh-
tered at the beginning of the experiment and the remaining 36 animals were allocated to three dif-
ferent groups: restricted groupl (RG1, 0. 175 M] ME « kgw *™ « d°!', n=14), restricted
group2 (RG2, 0.33 MJ ME « kgw *” « d', n=12) and control group (CG, ad libitum, 0. 67
MJ ME « kgw *™ « d7', n=10). At 140 d of gestation, 6 representative ewes in each group
were slaughtered. The results showed as follows: fetal weight(P<C0.01), fetal liver weight(P<C
0.01), DNA concentration(P<C0. 01), protein concentration(P<C0. 01), total DNA contents ( P <
0.01), protein/DNA(P<C0.01), T-AOC(P<C0.01), SOD activity(P<C0. 05) in fetal liver were
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significantly decreased and GSH-PX activity (P<C0. 05), MDA concentration(P<C0. 01) were sig-
nificantly enhanced in RG1 group compared with CG group. For RG2 group, the decreases of fe-
tal weight(P<C0.01), liver weight(P<C0. 05), DNA concentration(P<C0. 01), protein concentra-
tion(P<C0. 01), total DNA contents(P<C0. 01), protein/DNA(P<C0.01), T-AOC (P<C0.01)

were founded and MDA concentration was significantly increased inRG2 group than that in CG

group(P<C0.01). In conclusion, the growth, development and anti-oxidation capability of fetal

livel were affected seriously by maternal undernutrition during late pregnancy. With the decrea-

sing of nutrition levels, the negative reactions to fetal liver became more severe and the sensitivity

of anti-oxidation defense was increased.
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Table 1 The levels of nutrition during restriction period (late

pregnancy) in each group

BHFE K

The levels of nutrition

CG RG2 RG1

H e S B A /(g e d D)
Mean daily grass intake
HAMERFHAR/(g-d D
Mean daily crude protein intake
H Q5 e R &K/

(M] * kgw 7 «d™1)

1 689.05 842.49 440. 18

170.43 85.01 44.41

0.670 0.330 0.175
Metabolizable energy

intake level daily

1.2 AFEE

P 2 SR TN A4S il M 00 JF I i o
A 2~3 cm F TR H #8458 8 AE % R 2H B 1
PR 0 1A WIS 0 S 4l FR K
FAm Bt 2 R AR . I AR50 T 082301 1600
T 2 Y NF BRZH B BH R 1 O AR TE R B FE 4 SR
2, 11:00 M 1 K. S HABKK: ARBRELE
fite o B R R A ) B RN B R L SR SR AN R SR LA
GrHT. PRLE IR LR 2.
1.3 BEAHiE

I IR (LR 90 D EFE 6 HRE 5 H K FHYy
RE T R E AT B 2. SERTE IR AW 24 b,
1B 7K 15 ho 5 52 F9E EE . R SE PR SO iR
L FRa i LA EE IR B L o8 5/ G L LG fE: i
I (2) /fKE (g) X100% , ik 140 d i, %% 2H )
EREEE 6 kAT B 52, ik b,
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Table 2 Chemical composition and nutritive value of grass during restriction period

R Y R g TR/ HMEE/ MR/ hURLgE/ kLA MK/ 8/ B/
Nutrients composition (M] « kg™!) ME % DM % CP % EE % NDF % ADF % ASH % Ca % P
KB E Fed grass 8.71 88.42 10.09 4. 34 71.98 35. 82 4.67 0.57 0.087
KR E Left grass — 92.04 9.27 2.72 71.19 36. 60 4. 39 0.68 0.080
1.4 MERBRRTZE Hr . Duncan 3£ #4172 H LKL .

LoacT iR JUAT R 2H 23 40 i 3 58 0 15 AE /4 I 7

BCEIRSANGILITIEA L 0.3 ¢ A HBUE BERR 2 4% R

MEMW LK ERE 20 LR A 1 21 FHREH IVGR WEHEERIILSHMFRS
min, I T E H DNA I [ & & . DNA Il & SEA

% Hoechst 33258 25 gy kb ik 2 1 2 R 1%
s W .
1.4.2  JIG LIRS A AL RE I i I B E k45
ARG JLAFIELALZR 0.5 g 2247, F 9 A5 IR 0. 85%
W ER K A19%,2 000 r « min™ "0 10 min J5 , B
W SR TR M R B (R AR ) TR
F I i L IE S Bt s R BE 1 (T-AOC, A015) .
8 AE AL B A S 1 (SOD, A001-1) L 48 i H k-3t
AL W S PE (GSH-Px, A005) Fil 7§ — [ & &
(MDA, A003-1)%45%5 .,
1.5 #iEaeE

JIE A G % SAS 9. 0 — i & PE B AL 58 1 43

UEUR J5 W TUGR X 58 1y 45 3¢ it JL 3 F Ik
ISR DL 2 3, B R AT 4T IR 5 0 TUGR ™ & R
fTrEdMERILLHEFENERET., L
RG1 f1 RG2 4R )LE B # Kk T CG 4 (P<<0.0D),
1M H RGL 15 JLE B F KT RG2 4 (P<<0.01);
RG1 (P<<0. 01 F1 RG2 (P<C0.05) ZH i JLIT I =
AR T CG 4, i B RG1 418 JLFIE & B 2K T
RG2 20 (P<C0. 05) ; B4 & 3 K- RREAR , JIFIE/ i L
oA 2 B0 AR B AR i 3 H R 22 5 AR 1 3 (P>
0.05),

®3 HIREH IUGR WREBFRILAEMFEENZ N (n=6)
Table 3  Effects of IUGR during late pregnancy on body weight and liver weight in Mongolia ovine fetus(n=26)

R 90 d
i H Item

YR 140 d 140 d gestation

90 d gestation

CG RG2 RG1

6 JLE /g Body weight 523.98+32.01

3 977.67+£65.03"

3572.60£61.87° 3 111.00£94. 34¢

JFE /g Liver weight 33.07+4.69 100. 30£10. 86° 85.29+3.68" 72.17+10. 14¢
FFIE/ G JL/ Y Liver/fetus 5.884-0. 12 2.52+0.10° 2.44+0.16° 2.31+ 0.09°

F A — A7 BHR )R AR A A R B 3R 7R 28 5 OR 35 (P>>0. 05) . A0 4B B 22 57 B 3 (P<C0. 05) , A ] 5 B 22 7 R i 3 (P <<

0.0, F£[F

Same letters within a row means no significant difference (P>>0. 05), adjacent superscripts means significant difference (P<C

0.05), and interval superscripts means extremely significant difference (P<C0.01). The same as below

2.2 IR/ HI TUGR X3 5 o 48 SF AR JL BT A 42 42 4
P 1 5 0 1% AE i 32 i

SRR 5 W TUGR X508 40 3 16 L I 2H 24 40
I 84 5 R A (5 W DL R 4. R AT A IR S Y

TUGR *J5& 0 40 i LT IE 4 2R 40 s DNA i H
HEMA REZW. Hh RGL M RG2 4 i LT IE
HA N DNA W FE F k3 5K T CG 4
(P<<0. 01) ; 45 & F7 K F B R AR . RGL #1 RG2 4 iR
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JURFREZL 2020 B 5. DNA & & i KT CG 41 (P<<
0.01), i H.% A i /DNA [l 8 F MK T CG 4
(P<<0.01),
2.3 WEIREH IUGR MR B EMILFFHEREL
A

U R J5 B TUGR X 58 17 45 ¢ i JL I E 4T 4 1k
RE IR B2 W3R 5. H 2R AT A, 4 IR J5 W TUGR %)
ST 4R E IR LIRS A AL 8 br 24 A B 25 . o

RG1 #1 RG2 21 it )L e &4t A AL g ) o A8 T
CG 4 (P<C0.01) ;1 H RG1 40 i JL AT M b 8 4801k
YA B S e R T CG 41 (P<C0. 05) 5 {H &
RG1 41 it U BE o 25 e K 2 48010 9 it 0% PE i 3
BT RG2 fl CG 41 (P<C0. 05) ; b6 % 5 32 K F 1 B
K. RG1 F1 RG2 20 i JL Ik o P9 1 1) v 3 3%
FET CG 4 (P<0.01),

%4 EIR/FHI IUGR 3% 5 v 45 3 s JL BT A 48 20 48 Fn 3 SE AN 3G BE B9 R4 1 (n=16)
Table 4 Effects of IUGR during late pregnancy on DNA content and protein/DNA ratio in Mongolia ovine fetal liver(n=6)

R 90 d YR 140 d 140 d gestation
i H Ttem
90 d gestation CcG RG2 RG1
DNA ¥ £ {6 /(mg = g ' fif#£) DNA concentration 23.78+1.95 15.5940.69° 12.8440.63° 11.76=40. 48
HEEASFE/ (mg « g '#FE) Protein concentration 116.791415.68 170.22+14.58"  110.3544.48°  105.30=+5. 86°

B DNA % & /mg DNA content

4 5 /DNA Protein/ DNA

757.48424.60 1 719.78+88. 46"

4,91+0.49

990.57469.77° 821.24462.50°

11.86+0. 35" 8.60+0.55° 8.29+0.59°

®5 HIREH IUGR WREHFIILIFERILE AN (n=6)

Table 5 Effects of IUGR during late pregnancy on the anti-oxidantion capability in Mongolia ovine fetal liver(n=26)

R 90 d WY 140 d 140 d gestation
iH Item
90 d gestation cG RG2 RG1
MALEALEE S/ (U« mL™Y) T-AOC 2.3240. 34 2.3440. 22 1.3040.05¢ 1.2740.10¢
HA ALY B AL BTG /(U « mL™') SOD 31.30+1.11 23.6040. 80 22.54+1.01*  19.3341.39"
A5 e H ko AL Y T 2/ (umol « L1 GSH-Px 38.7643.51 24.2943.18" 24.4742.07"  34.4942. 54°
N B/ (nmol » mL™") MDA 2.6440. 30 3.2340.21° 4.6920. 46 4.87+0. 28"

3 3 8

BEAGE 0 3 19 8 95 7K 7 X6 B L EE B i 2B K
EBARERZW, FEARRE AT EIRE
W8 R B ) 5 o 2 A AN U™ R T RG1 A RG2
AR JLE (P<<0. 01), i HBR #1 T RG1(P<C0.01)
M RG2(P<20. 05) 241 i LAY AT I 5, 5 g™ i T
R. Regnault ZE" Y JF % 18 25 9 — 80, FFIE4L 8 09 4=
2 DL A M 9 2R K AE S S L B 21 21 DNA
GHNERAEARTHREENZE. MEAKRS
DNA ) He A & 7 34 40 il K/ 19 48 452 . RGL Al
RG2 HJIG JLIF AL 4H 21+ & DNA & & K H R/
DNA ¥ 3 ZK T CG 20 (P<C0. 01) , 3 B I 1R J5 1
TUGR AAE 52 1 43 26 i LT IUE 40 ff 34 78 i 7 K%

ARG i EL AR ™ EE B T A MR 3 R AN TR R A
BT RIURFRE R AE KR BBk . BEE E 52 KT R
K B LA TR 20 22 240 i 154 B R 33 8 68 ) 1) 52 52 ) 7
JE A N X & 28 7 1B P A K BR A e G L
JHF I SRR A £ B R A, 5 B. Klionsky % (F.
Gao 2D Fn V. Daniel 25 7 48 58 19 BF 57 45 % —
B AR E FRK P BOE KT L 32 R L IE
KB 52 B B 200 i 1 7 g ) R AR HL 2
240 A R0 2 T 3 T

S YLK By T8 SR A A SR B R P B
ARG S EL R G B e o 2= R K
5 PR (ROS) H H 2 52 M e 2010 B G P L AL 45 4R
e B AL B (SOD) 14 Bt H ik ot 424k 4 1 (GSH-
Pxo) B B AR A0 A 25 4T 1 R AR 4 1
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GSH-PX [ 1t (P<C0. 05) Tt & 0] 22 ¥ 6 g ot 1o &L
e il A el 5L I8 A 2R T3 T R MDA ik
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