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Table 1 Nutrient levels in each group during restriction period (late pregnancy )

B 3% K Nutrient levels CG RG2 RG1

H Tl B34 8% A i Average daily grass intake/( g/d) 1 689.05 842.49 440.18
H #LE H RE 4488 At Average daily crude protein intake/ ( g/d) 170. 43 85.01 44. 41
H R AE SR & /K S Daily ME intake level/[ M/ (kg BW"™ - d) ] 0.67 0.33 0.17
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Table 2 Nutrient composition of grass and its residues during restriction period ( air-dry basis)

BiH (ZiNiz T MEAR OHEEN hPRveEr e mtkvterde Mk 4 i

Items ME/(MJ/kg) DM/% CP/ % EE/ % NDF/ % ADF/% Ash/% Ca/% P/%
Sv BB

IOR B A9l i 8.71 88.42 10.09 4.34 71.98 35.82 4.67 0.57 0.087

Consumed grass

Y. B

AU IR i 92.04 9.27 2.72 71.19 36. 60 4.39 0.68 0.080

Grass residues
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Table 3 Effects of maternal undernutrition during late pregnancy on body weight and measurements in Mongolia ovine fetus

{E4E 140 d 140 d of gestation

EyE| 44 90 d
Items 90 d of gestation
{5 Body weight/g 539.98 +78.41
1A Body height/cm 15.43 £0.87

{& % Body length/cm 16.07 £0.53
fifg[El Chest circumference/cm 16.47 £1.04

5 B Abdominal circumference/cm 16.88 £0. 82

fl e 1K Curved crown-rump length/cm 30.18 £2.19

CG RG2 RG1

3977.67 £159.29* 3 572.60 £138.34° 3 111.00 +231.08°
32.93 +0.33 32.80 £0.53 32.03 £0.85
29.84 +1.38" 28.68 +1.25" 27.68 +1.52°
32.38 +1.78" 31.60 +1.86" 30.22 +0. 48"
32.43 £1.14° 32.08 +0.98" 31.03 +0.38"
53.72 £1.64" 51.78 £2.01* 50.07 £1.75°

I A7 K J AR ) 7 B s P BEROR 2 5 AN 35 (P >0..05)  MIAR P BEROR 2253 35 (P <0.05) AR 7 B R 22

FEE(P<0.01), T,

In the same row, values with the same or no letter superscripts mean no significant difference ( P >0.05) , while with adja-

cent letter superscripts mean significant difference (P <0.05), and with interval letter superscripts mean extremely significant

difference (P <0.01). The same as below.
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Table 4 Effects of maternal undernutrition during late pregnancy on blood routine parameters in Mongolia ovine fetus

i HEUE 90 d 4 140 d 140 d of gestation
Items 90 d of gestation cG RG2 RG1
P
E'E,HH@%I o 3.52x1.34 156.98 £5. 39 149.83 £17.55 138.63 £21.17
White blood cell count/( x10° /L)
AR 0R e
; 4.34 £0. 64 8.65 +£0.25" 8.44 +0.80° 7.44 £0.69°¢
Red blood cell count/( x10"/L)
METHE R &
72.43 +10. 34 5.50 £6.02° 3.33 x11.31° .00 £10.13°
Hemoglobin content/ ( /L) + 125.50 £6.02 123.33 £11.31 107.00 £10. 13
21 0 s = 1. Hematokrit/ % 27.67 £4.07 42.46 £2.15° 42.05 £3.98° 35.98 £4.05°
Z1AH M 53 A T AR S R AL
CV of red blood cell 16.88 £0. 39 15.05 +0. 66" 15.82 +0.67™ 16.24 +0.95"
distribution width/ %
1fit/MR % H Platelet count/( x10°/L) 272.00 +26.88 282.88 +£59.37 282.83 +81.51 241.14 +78.74
SE-34 1ff /)N CFH a 3
LR 7.74 £0.44 6.46 £0.34° 7.12 £0.46° 7.19 £0.55°

Average platelet volume/fLL

RS FEREHEFRRATESFEXHR)L A =98 #0m

Table 5 Effects of maternal undernutrition during late pregnancy on metabolites in blood of Mongolia ovine fetus

i H I 90 d HEE 140 d 140 d of gestation

Items 90 d of gestation cG RG2 RG1
#i% % GLU/ (mmol/L) 0.35+0.13 2.35+0.62 2.47 +0.52 2.50 0. 66
M SR TAA/ (wmol/mL) 8.43 +£0.92 22.26 +2.88" 20.68 +3.31" 16.98 £4.10°
JEMmEAL NI % NEFA/ ( wEq/L) 71.75 £12.84 60.33 +8.31° 58.60 £11.72° 78.25 +17.65°
B — ¥ K T BHBA/(mmol/L) 0.07 £0.01 0.09 +0.03° 0.12 +£0.02° 0.23 +0.09*
MEEH TP/(g/L) 24.13 =0. 40 35.27 £3.91 34.94 £1.02 33.87 +2.25

®6 WIREHEFRRARHEFXERILOFHELENB M
Table 6 Effects of maternal undernutrition during late pregnancy on antioxidant capacity in blood of Mongolia ovine fetus

i H FEUE 90 d IR 140 d 140 d of gestation

Items 90 d of gestation cG RG2 RG1
ByiEfkiE ) T-AOC/(U/mL) 4.56 £1.05 2.62 £0.54" 1.70 0. 34" 1.06 +0.67°
ALY {LE SOD/(U/mL) 134.56 £6.92 107.97 £6.69° 104.03 £5.68"  99.61 +4.18°
A e H RS E AL GSH-Px/ (umol/L) 113.63 £16.99 74.16 +11. 50" 75.30 +16.69" 95.86 +5. 22"
P —.f MDA/ (nmol/mL) 1.33 +0.12 3.30 £0.49" 3.83 £0.98" 4.44 +0.80"
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JLIR &5l 61 I 10 20 2L LA /2 1A B 8 3R o 28, (H
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Maternal Undernutrition during Late Pregnancy: Effects on Growth
Development and Physiological and Biochemical Indexes in
Blood of Mongolia Ovine Fetus

ZHANG Chongzhi' LIU Yingchun® GAO Feng'® CAO Ping' HOU Xianzhi' LI Shidong'
(1. College of Animal Sciences, Inner Mongolia Agricultural University, Huhhot 010018, China;
2. College of Life Science, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract . This study was carried out to investigate the effects of maternal undernutrition during late pregnancy
on growth development and physiological and biochemical indexes in blood of Mongolia ovine fetus. A total of
42 healthy Mongolia ewes mated at a synchronized estrus were selected. Six ewes were slaughtered at the be-
ginning of the experiment (90 d of gestation) and the remained animals were allocated to three metabolizable
energy (ME) level groups: restricted group 1 [RG1, 0.175 MJ/(kg BW" ™ «d), n=14], restricted group
2 [RG2, 0.330 MJ/ (kg BW"™ - d), n=12] and control group [ CG, ad libitum, 0.670 MJ/(kg BW" ™ - d),
n=10]. At 140 d of gestation, six ewes in each group were slaughtered, quickly removed the fetus, and
measured the fetal body weight, body measurements, physiological and biochemical indexes in blood. The re-
sults showed as follows: fetal weight ( P <0.01), body length (P <0.05), chest circumference ( P <
0.05) , abdominal circumference (P <0.05) , curved crown-rump length ( P <0.01), red blood cell count
(P <0.01), hemoglobin content ( P <0.01) , hematokrit (P <0.01) , total amino acid content ( P <0.05) ,
total antioxidation capacity ( P <0.01) and superoxide dismutase activity ( P <0.05) were significantly de-
creased and average platelet volume ( P <0.05), coefficient of variation of red blood cell distribution width
(P <0.05), nonesterified fatty acid content (P <0.05) , B-hydroxybutyrate content ( P <0.01) , glutathione
peroxidase activity ( P <0.05) and malonaldehyde content ( P <0.05) were significantly enhanced in RG1
compared with CG. For RG2, the decrease of fetal body weight ( P <0.01) and total antioxidation capacity
(P <0.05) was founded and average platelet volume was increased compared with CG ( P <0.05). In con-
clusion, the fetal growth and development are affected seriously by maternal undernutrition during late pregnan-
cy, which leads to severe malnourished anaemia, nutritional and metabolic disorder, and oxidative stress of fe-
tus in RG1. [ Chinese Journal of Animal Nutrition, 2013, 25(2) :344-349 |

Key words: nutrition restriction; fetal development; blood routine parameters; metabolites; antioxidant capac-

ity
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