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. D7) S|ERA. REML (1805 kg). ZRMAMEHFNRE KK B ERTE 12 L (RERKAR
%63k, MENBMERENS N 24, BASANEL, ENEL 1 L34, SRBHERNERKTHRE, &
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BT 28 d & 180 d B iE H i =B (TG). % EA& S (LDL), Mm% &l (HDL) & EMia%, B2
FRARE; REBRALTA 28 d X 180 d By i CHO. TC #n LDL & E & T4, HL 4B TAE4, B2
FHALEE. BEHAHEARAEZREG T KAOH TR 28 d BHALANEAT 2 & K H-FABP nRNA fixtkik& (2
<0.05), *180 d FRUH —ERENRSE, EARGRE TN 28 dFo180 d LA A2 & K H-FABP mRNA Af
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B A A B OG5, FEMERA, ERMERAE —EHNER.
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Effects of Protein Restriction in Sows During Lactation
on Serum Lipids, the Content of Intramuscular Fat, and H-FABP
MRNA Expression in the Filial Pigs

ZHANG Hong-yu, SHAN An-shan, XU Lin, LI Jian-ping, CHENG Bao-jing

(Institute of Animal Nutrition, Northeast Agricultural University, Harbin 150030)

Abstract: [Objective]l The objective of this experiment was to evaluate the effects of maternal protein restriction during
lactation on serum lipids, intramuscular fat and H-FABP mRNA expression in the offspring. [Method] Twelve (6 Landrace and 6
Min pig) multi-parity sows with an average body weight of 18045 kg were chosen for experiment, and they were purely mated to
Landrace or Min pig boars at identical estrus date respectively. Sows were allotted into two groups, with three replicates each
consisting of one sow. All sows fed with a same composition diet in gestation, received a diet of either 18% or 9% protein during
lactation. The serum lipids level, intramuscular fat content and H-FABP mRNA expression of longissimus muscle was determined in
28 d and 180 d offspring. [Result] The result showed that the serum CHO was significantly increased in protein restricted group of
Landrace offspring at 28 d (P<<0.05), but no obvious differences were found in 180 d pigs. No significant difference was presented
in 28 d and 180 d offspring of Landrace, although there was a tendency of increase in the serum TG and LDL, and decrease in the
HDL. The serum CHO, TG and LDL of protein restricted group was increased and the HDL was decreased compared to that of the
control group, but no significant effect was found in 28 d and 180 d offspring of Min pig. The content of intramuscular fat and
H-FABP mRNA expression in longissimus muscle was significantly increased in protein restricted group of Landrace offspring at 28

d (P<<0.05), but no significant difference was observed in 180 d pigs. Maternal protein restriction during lactation presented a
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TEH@N: ki, Wid. Tel: 13654654191; E-mail: zhhy303@163.com. WAF{EH 1L, #d%, 1. E-mail: asshan@mail.neau.edu.cn
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tendency to increase in the content of intramuscular fat and H-FABP mRNA expression in 28 d and 180 d offspring of Min pig,

however, the influence was not significant.

[ Conclusion] The results indicated that there was a difference in influence of maternal

protein restriction on fat deposition in the offspring. The effect was decreased with the prolongation of time. The maternal effect

showed some difference between breeds.

Key words: sows; protein restriction; filial pigs; serum lipids; intramuscular fat; H-FABP
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1.1

F 1 BIEEILE BREBREFFKE OATREAD

Table 1 Dietary ingredients and composition of sows during lactation (air dry basis)

Jsk}l Ingredients X Standard {&&# 1 Low-protein EFKP D Nutrient levels

F2k Corn 67.90 91.75 141k DE, MJ/kg 13.81 13.81
FLH] soybean meal 26.15 2.00 FLEH CP (%) 18.00 9.00
7%k Wheat bran 3.30 3.43 TR Lys (%) 0.99 0.41
A1 Limestone 0.75 0.785 HE+IE Met+Cys (%) 0.62 0.40
IREE Calcium phosphate 1.165 1.3 #1 % 2 Threonine (%) 0.67 0.33
ik Salt 0.35 0.35 5 Ca (%) 0.76 0.76
HER Lys 0.10 0.10 13 AP (%) 0.40 0.40
i 2 Premix 0.285 0.285

il Total 100.00 100.00

D EHACER VA, P AT T FRMR M. VAI2500IU, VD;15001U, VE40mg, VK2mg, MHRE 24mg, 22 13mg, M2 1.2mg, S1LI0H% 600mg,

Fe 90.0mg, Zn80.0mg, Cu6.0mg, Mn 30.0mg, Se0.3mg, 10.28mg

! Nutrient level is calculated value; ? The premix provided per kilogram of diet: VA12500IU,VD315001U,VE40mg, VK2mg, VB;24mg,VBs13mg, Folic acid
1.2mg, Choline 600mg, Fe 90.0mg, Zn 80.0mg, Cu6.0mg, Mn 30.0mg, Se 0.3mg, I 0.28mg
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WA EIEAT. RNAKFRA: SYBR® Premix Ex TaqTM
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Fig. 1 Determination of integrity for total RNA

2.2 PCR ¥/ 18 ih % K JERR H 2%

BRI (B-Actin JE[H) 5 H-FABP A
Real-time PCR 7= 447" 14 1 2 R4 i ith 2 3 #r &5 4L
2RI 3) o WIBEINZ K BT LUE Y, G514 — Sk
J AR SEPEFE I i, 0 PCR 4718 Fr BES g oy
SR
2.3 BEEIABHEARENFRMLBEEKENE

i

RERE 7L 0 25 11 BRAAD6S 1A i IR 27K 1R 52
(£ 2) o BHAWMFUHE O RWZERS T KAK T
% 28d 13 H CHO W& & (P<<0.05) , Xf 180 d T
A B2 P T R R 414X 28 d J¢ 180 d
A4l TG #1 LDL W& &, {f HDL & & FF%, {HiY
RILB W E Y. BHAE A BREEE S T RS 11828 d
K 180 d IfiLi# ' TG. CHO /& LDL %, KT HDL

i, (HESWARRE . ERS R AR .
2.4 BEWIABEARENFRENNERSEM

A



1232 i &l RO 43 4

016 FEER 2R Dissociation curve 1.0e+001 I3 £E Delta Rn vs cycle
g "
g0 1.0e+000
Z0.12
A Z 1.0e-001
oy 0.10 =
““-*_; = il =%
£ 0.06 = 1.0e-003
;0(}4 100004/ \\¥
=002 |
I . 1.0¢-005 ,
-0.02 .. |
o0 65 70 75 80 85 90 95 Jle-tel 1 5 10 15 20 25 30 35 40 45
il Temperature ('C) fiENEL Cycle number
B 2 B-actin {5fEMN%Zk K PCR i/ 1 ihsk
Fig. 2 PCR melting and amplification curve of p-actin
se ar b SR Ty ey : - L
#ff 2% Dissociation curve T2 Delta Rn vs eyele
0.16 | Dissocmthn curve ) L0e+001 i th£k Delta R vs cycle
wa |
= 0.14 | 1.0e+000
=012 |
£ 010 | S 1.0e-001
Prad &
0.8 I z
ad | b=
P 0.06 | =
=0.04 - = \
" | 2 1.0e-004
= 0.02 |
# 0.00 | 1.0e-005
|
-0.02 - . 1.0e-006
60 63 70 75 80 85 a0 95 I 5 10 15 20 25 30 35 40 45
L Temperature ('C) i #HEL Cycle number

[E 3 H-FABP (& fi# £k & PCR # 15 ih 4k
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%2 BREWIHEQREANFRMEE. AAAER S 2 K& H-FABP mRNA fE3} %1% £ #1520
Table 2 Effects of protein restriction in sows during lactation on serum lipids, the content of intramuscular fat and mRNA
expression of H-FABP in the offspring

T H 4% Min pig K144 Landrace s R TAERN. BXF
Item 1E% Control K&EH LP P {4 P value 1E% Control K& E LP P {4 P value P {H P value
HM=#f TG
28d 0.91+0.09 0.96+0.11 0.19 0.74+0.04 0.78+0.05 0.11 0.61
180d 0.72+0.06 0.74+0.05 0.27 0.61+0.07 0.64+0.08 0.26 0.83
SB[ EE CHO
28d 4.43+0.29 4.64+0.23 0.07 3.95b+0.27 4.21a+0.26 0.03 0.76
180d 2.64+0.13 2.76+0.26 0.16 2.07+0.19 2.20+0.26 0.17 0.94
i # RN HDL
28d 0.71+0.08 0.660.06 0.14 0.77+0.05 0.73£0.06 0.11 0.82
180d 0.53+0.05 0.5120.05 0.26 0.53+0.06 0.49+0.04 0.13 0.57
K% iFEE M LDL
28d 2.42+0.20 2.52+0.17 0.19 2.33+0.15 2.41£0.12 0.17 0.78
180d 1.42+0.08 1.46+0.06 0.18 1.32+0.06 1.35+0.07 0.16 0.88
NS i
28d 2.84+0.14 2.95+0.09 0.12 1.73b£0.09 1.86a+0.08 0.02 0.84
180d 4.36£0.23 4.56+0.38 0.13 2.09+0.13 2.18+0.16 0.12 0.47
H-FABP mRNA %k
28d 1.42+0.08 1.50+0.07 0.10 0.62b+0.03 0.71a:£0.09 0.04 0.80
180 d 0.51+0.06 0.55+0.06 0.15 0.28+0.04 0.31+0.05 0.12 0.81
[F—ATAHFE B Z N AL, P REARFHE R R ZE R B (P<0.05), MMrFRHERRERALE (P>0.05); LP FREH HR; BxF R &
KT R AR 25

Values with different letters within a row indicate linear treatment effects (P<<0.05), with no letters indicate no significant effect (P>0.05); LP means
low-protein; BXF means interactive effect between breed and feed
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