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XU Wk S A& uk o BRARSCT
PO Il 2 30 2 H 9 % 625014)

& E: AR B TR R xR B B M AR AR N R B R % (JUGR) T 44 '8 I DNA H 3L 52 R2 liff — 1 (DN-
MT-1).p53 A . Bel-2,Bax FlE S ZREA KK F - TAGE-D K FIk By m . 2% 24 kW) 7= 855, i 7 )5 % B
FEBEHLA o BEZH (CL 1. 3 mg/kg ) AR B 2H (F,30. 0 mg/kg W) 4 12 AN FEE GNP EE 1 L8 .0 F#
BERE AT 00 24 h YR BETEVERR AR AR LA S 21 o U 0 B A 2 R 0 B 5 SR AR BE A AT R 60 d B I I L DA OOE R AR 1
H(NBW) HI TUGR 7 AE A1 4 00305 R0 AE o FH 550 59 00 98 43 A 12000 7 1 355 - R VA B2 5 FH 90 78 & PCR(RT-PCR) J5' ik
5 DNMT-1.p53 3£ [ . Bel-2 . Bax Fil IGF-1 Z£ B i Ay Rk 2= 57 . 45 R BERG n 30.0 mg/kg MR R B 3%
& 2 B0 7 B A RO A AT A I R % i (P<<0. 01) R 40 ™ B B A ML BE G i 2 5% i (P>0. 05), TUGR + C 4
DNMT-1 Fik 8 8 E M T NBW 4 (P<<0.05) ; IUGR + C 4 p53 X E M W F & T NBW 4 Hl IUGR+ F 4 (P
0.01);TUGR + C 4 Bcl-2 ik 1% B Z (L F NBW 41 IUGR + F 41 (P<C0. 01) ; ITUGR + F 4] DNMT-1,p53 FI
Bel-2 3k 5 NBW 4 2% %R % (P>>0.05); TUGR #H Bax £k W3 & T NBW 4 (P<C0.05); IUGR 4
IGF-1 57 K T NBW 20 (P<C0. 05); TUGR £1 fl NBW 41 #J Bax fl IGF-1 XA HHNZFHA R E (P>
0.05), A Z5 4B /R Y« 0 F0 M R X 0 7= R 4 5 0 1k R DG Y R R L A S R R 0 7 R A R AR AT I R
i, g B AR 7 R AT 22 fiF TUGR X DNMT-1.,p53 Fi Bel-2 K 335 I 20

KFWE: R PR B R R RN R B RE

hE 43S, $828;5816.7 XERFRIZED : A

MRV N B B G 4E AR 2, vl A BRI R
FET-HOK ot BE M B R REY . BN R B RE
(TUGR) 245 i 7L 3h P W 1 48 5 76 400 0 3 o9 1 2
KRB 2 A Ll s oA E <11 kg BAME
& X TUGR, Ifi iE % A & & = (NBW) >
1.4 kg™ . TUGR AMRA7 6 % 357 40 K R RE AR
T A 2R R R Y A7 s Y T iR
T3 B AN JG KA 7 P RE 7 AR K 0T MR U 3 A
Fk kAT AN R E R A M B . DNA H 3t fk
AT A X Y 0 AR 1) A 8 M A i PR 5 L LR L
34 DNA HEEB X R 24 75 NE R . DNA
H AL — 1T (DNMT-1D) XF T 4 £5 1F 6 (1 H 561k B
R G & B R U b AS BT 2000 i 0 9 45 R
B, TUGR I 25 5% W JHFJUE L5 I DNMT-1 5 [ 3% 3k
. HAT 3 o 2 A p53 3 5 o 1 HY L A s X R
H mRNA KF, By 1o H Bel-2 FE - &
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R EREA K F - 1(IGF-1) ik & 0 2 M 26,
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1 #HE5RFE
11 ez R 42

T e B 0 BE A — B R 2 se 1) 77 B A 24
Sko BEREER 3 IR L SO OT AR R AR 12 /)
RIS 24 /Ny ) — 48 B 2R 1 B R N B S8
TEOR 2 AT ORI — 2. B M5 £ 5% BE AL 2> 5
2qp A 12 A EE . BAEE 1 KE. B
B BCAP T 46 B4 21 H I Wi,
L2 Rt

TR B IR R B Rl B o 2 4

OB A0TSR Tl ) A O R 55 & 1.3 mg/kg)
W 7R AR OR S o R (MR AR
30.0 mg/kg) , o BTl 1Al Al 2 B NRC(1998) £ 4%
B SO R A R B SR K LR 1. A
Wi L DT BR A X R B R Rh A AR . AR R AT ORI BE A R B
HOHAS 6] L BB A A7 56 1 IR 8 22 5 B AT 4 o0
NEW + C 4. NEW + F 4. IUGR + C 4 #
TUGR + F 4, A B LE A7 58 25 % 12 R R L L

R1 ARARREFKFE(RFEA)

Table 1 Composition and nutrient levels of diets (air-dry basis, %)

B Ttems g & & Folic acid content (mg/kg)"

1.3 30.0
JEBl Ingredients
E >k Corn 72.0 72.0
K1 Soybean meal (44% CP) 22.0 22.0
11§97 Fish meal 2.0 2.0
M 45 CaHPO, 1.4 1.4
1%y Limestone 1.6 1.6
&3k NaCl 0.4 0.4
Z Ak HH Choline chloride 0.1 0.1
YA ZHIR KL Vitamin premix® 0.3 0.3
B ¥ R TIE B Mineral premix” 0.2 0.2
411 Total 100.0 100.0
B F£ 7K F Nutrient levels
H1Lfie DE (MJ/kg) 13.8 13.8
ML B CP 17.2 17.2
TR Lys .9 0.9
WP 7 0.7
45 Ca 1.2 1.2

DR A B OIS E . Folic acid content was estimated value.

2 YA WUIR R BT 58 A A 2 i The vitamin premix provides following per kg of diet: VA 12 800 IU; VD
2 600 IU; VE 44 IU; VK; 4 mg; Fifli & thiamin 2. 4 mg; #% # & riboflavin 8. 8 mg; VBs 3. 2 mg; VB, 0. 028 mg; AR ni-
acin 32 mg; JZ 2 pantothenic acid 24 mg; 44 & biotin 0.5 mg,

P T RT YR BURR H FF Provided per kg of mineral premix: Fe (as ferrous sulfate) 160 mg ; Cu (as cupric sul-

fate) 30 mg ; Zn (as zinc sulfate) 160 mg ; Mn (as manganous sulfate) 30 mg ; Se (as sodium selenite) 0.5 mg ; I (as potas-

sium iodide) 0.6 mg,

1.3 HFERE

U R S0 5% 7 BR A A P9 B 55 5 A H 43 31 7E08:.00
F116:00 43 2 ¥ fil L T 400 (B b ~ 4B U 84 &) IS
W] T 85 d~ 4316 SR B 43 Mk 2 #1 3 kg/d. 4
W1 EAROK . LR R R AR A B R

1.4 MEHERRTTE
1.4.1 B8 SIEVERESS rill 2

IrUR 24 ho L g 0 A% LR R RS AT R
B AR SR BOF PR AT S W AR 5 21 R I
I FR A A BT S
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1.4.2 FFShWSCER R i it i T B )

BEE AT Uk 60 d B AT AE R KR I 10 mL, 4754
A FUE KR L 5 mL, BUMLYE T — 20 CARAERRM .
I3 PR 5 R A £ 9% 43 A % (radioimmuno-
assay, RIA) | 52, % A ik %] & (MP Biomedicals,
Germany, SimulTRAC-SNB Folate Radioassay
Kit) F SN-695B RIF e it #0 r 3+ &AL C T H
WA AR A FD Biltr. #4070 i 8 3k
NBW (1. 4~1.5 kg) fil [IUGR(0.8~0.9 kg) {£ 5%,
JER B e R I E T A R R R =
=80 CRAFF RIS IS RNA,

1.4.3 & RNA [2HUR cDNA )4 i)

#2187 & (Trizol Reagent, Invitrogen) # 1F i
WL — 80 'C f_ f7 1Y ' I & RNA, FIJC RNase
f) DNase 4k B . 1 Bk & RNA J1JE & DNA 75
e, FHBNE 0 EE I HL UK R A RNA 923, A&
i & [ 5% 4  {X (Beckman DU-800, CA, USA) F
2y 260 nm KK ALK RNA f)KSEFAE R, R A
10 oL ¥ st W R & : 2 pL 5 X Prime Script™
Buffer,0.5 pL Prime Script™ RT Enzyme Mix,
0.5 pL Oligo dT Primer (50 pmol/L), 0.5 pL

Random hexamer primers (100 pmol/L),4 pL &
RNA.2.5 2L RNase-free ddH,O, ¥ F K WS
¥.37 'C .15 min;85 C.5s, J2 &% H )5 57 R gEAT
PCR [ 8 — 20 ‘CIR-AE4%&H .

1.4.4 Real time PCR [/

S 32 96 € & PCR, SYBR Green PCR Mix
(TaKaRa, Shiga, Japan), K 25 pL ) Jz W & & .
TaKaRa SYBR Premix Ex Tag™ (2Xx),12.5 pL; |
T 51 ¥ % (10 pmol/L) 0.5 pL; cDNA # 4,
2 pL;ddH,0,9.5 pL. f iQ5TM % )% & & PCR
1 (Bio-Rad. CA, USA) 43 B 4 3% 1 ff 15 0 . I
NCBI £k % I . Primer5.,0ligo6. 0 #4755 ¥ i% 1T,
Hi TaKaRa 23w & 851 WK 2. VAR P
95 C1iiZsM: 1 min; 95 C 48 5 s;60 CiE k 30 s;
72 CHEf,30 s; 3k 40 DEIR . I A it 2 T
T 1G 7 W) 0 R S vk 0 A il 2 B AR T 295 C L0 s
50 C,305;95 C,0 s HAEH0.5 C/s).
FH BRI 56 6 H VK K 45 77 ) K/ s DNA T 51 43
W= e —t, BOFEMmEL 3K, HLA BE
FHEW P Hy A J KRGk T2 8 » AT AR N Bk 6 A T
R it FH R 5 S 7K 34T 7 500

x2 EEESIMF

Table 2 Primer sequences used for different genes

iy 2k N

Target genes

5141551

Primer sequences (5°-3")

FI RN
Product size (bp)

B[R A 4 5

GenBank accession number

F: AGGTGAGGACATGCAGCTTT

DNA H &1L — 1 DNMT-1 213 BF198895
R: AACTTGTTGTCCTCCGTTGG
F: CACTGGATGGCGAGTATTTCAC

p53 152 AF098067
R: CTTAGACTTCAGGTGGCTGGA
F. CTGGTGGTTGACTTTCTCTCCT

Bel-2 124 NM214285
R: TAGGGGTTTCCGCTTCTGAT
F: GGTCGCGCTTTTCTACTTTG

Bax 111 AJ606301.1
R: CGATCTCGAAGGAAGTCCAG

Mot 2 B KT — 1 IGE-1 F: CTGAGGAGGCTGGAGATGTACT 136 DO121132

e i R: CCTGAACTCCCTCTACTTGTGTTC

F: TGGATGTCCTTGGGCATG

H, A 226 BP459633
R: AGATCCGGCGCTACCAGA

1.5 HEFELEEHH

H A9 % K DNMT-1,p53, Bel-2, Bax, IGF-1 #f
REAEKRE 270 C IS L L O e T I
LR AR R e ik 5 ] SPSS 13.0 Gtk h ik 47 7 2241
Mz E i, 85RUFHEE RfEERR. U
P<<0. 052 i Fn i, P<<0. 01 Stk i Z ik .

2 F R
2.1 FhFEMERI M =LA

By %% 3 AT 40 ¥ 0 30. 0 mg/kg MR 4% 41 4] 7=
BT 3888 7 A 50T 3 88 7 W AT R AT R B AR
TRTE F1 21 H % 7 ¥ W % 4K = 4 00 3 5. 71% .
7.14% 1. 48%Fl1 2. 58 % (AT . FE #Z M (P=0. 05) ,
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Table 3 Effects of folic acid supplementation on reproductive performance of gilts

i H Items

-2 % & Folic acid content (mg/kg)

1.3 30.0
S35 PR AT B Average litter size (n) 10.5+£2.7 11.1£2.1
-8 PR IG AR B Average alive litter size (n) 9.8+2.4 10.5+1.9
Sy 4 A R Average birth weight (kg) 1.35+0.18 1.37+£0.12
SEH WA B Average weanling weight (kg) 6.21+0.22 6.37+0.21

[ A7 B JR A RN 8 O 22 57 B3 (P<C0. 05) s A RRS 78 9 22 7 R 8. 35 (P<C0. 01) 5 & A [ 7 B 5o F B R

ZRRIBBEKFE(P>0.05, FFEAE.

In the same row, values with different small letter superscripts mean significant difference (P<C0. 05), and with differ-

ent capital letter superscripts mean extremely significant difference (P<C0.01), while with same letter or no letter super-

scripts mean no significant difference (P=>0. 05). The same as below.

2.2 &b FE I ER XS 40 75 B AR A T I E M ER
A0

Elai'%ztﬂ%u-%%ﬁn 30.0 mg/kg MR fif #) 7= £

BT TR 5 AN IR 4 S T 64.58% , 22 ik

BBt 7K (P<<0. 01 ; % 30.0 mg/kg iz fif
B AE AT A ) I3 IR B O R A AR B R
(P<<0.01). 414 NBW FI TUGR 41 IfL {5 MR &
BLBFEESF(P>0.05),

x4 HBIEXNODEHEBREEZN

Table 4 Effects of folic acid supplementation on folic acid concentration in serum

(nmol/L)

i H Items

-2 2 & Folic acid content (mg/kg)

4 Gilts (n=12)
E%AMEIAE NBW (n=8)

Piglet
14 Piglets HNETIEZ IUGR (n=8)

1.3 30.0
113.73 +£8.96" 187.18£6.21%
19.24+1.26"° 27.30+1.58*
18.23+1.65"° 25.65+1.814

[e) 510 5 v T AR U T N R R IR AT R AR A TR SRR 25 5 R 3 (P=>0..05)

In the same column, val-

ues with no letter superscripts between NBW and IUGR piglets mean no significant difference (P>0.05).

2.3 A FEMEBMNFEFEEXERRENZNE

& 1 W% TUGR + C 49 DNMT-1 3t [ A %
Fikgm B EMT NBW +C 4 . NBW+F 4 (P<
0.05),IUGR + F 4/ .NBW + C 41 .NBW + F 4 f{}
W) 2 5 A B (P>0.05) ; TUGR + C 44 p53 K
HIXF R 5 A B % & T NBW + C 41 . NBW + F 4]
1 TUGR+F 41 (P<<0.01),IJUGR + F 41 .NBW +
C4 .NBW +F 4l 22 7 A& E(P>0.05);
IUGR + C 4 Bel-2 JE F A X} ik Ak 8 F K F
NBW + C 41 fl NBW + F 41 (P<0.01), i L F
IUGR+F 41 (P<C0.05),IUGR + F 41 .NBW + C
4 .NBW + F A i 4 0] 22 5% A 1. 3 (P>>0. 05) ; TU-
GR 4] Bax JEHAXT F A& B E m F NBW 4 (P<
0.05); TUGR 4 IGF-1 3 [ A xf £ ik & W &K T
NBW 41 (P<0.05),

o 1< EINBW+C

g 3T B [UGR+C
is 30F A ENBW+F
2E s 7 1UGR+F
=620
o
22 1.0

<

505

0

Bcl-2 IGF-1 Bax ‘ P53

B 1 DNMT-1,p53.Bcl-2 . Bax #1 IGF-1
EF mRNA I RiEE
Fig.1 Relative expression of DNMT-1, p53, Bcl-2,
Bax and IGF-1 gene

AR R NG R R 22 5 A8 B35 (P>0..05) 4 AN [ /)
BPRHRREFEFH(P<0.05), AR KE 7R £RZEFW
B3 (P<<0.0D,

In the figure, the same small letters indicated that the
means were not significantly different (P>>0.05); differ-
ent small letters indicated that the means were significantly
different (P<C0. 05); different capital letters indicated that
the means were significantly different (P<Z0.01).



282 By H

I 22 %

3 3
3.1 &b 7E I EE X 40 75 B 5E B 1 AR A0 M E A ER
SENEME

AR HIF 5T 22 B b 78 v 12 5 3 B i B AT i A
BB AT LT I R v B L AELXE AT TR AT R AT
WOV 35 AR R 21 RS ST 35 T % 1R TG I R
4 e 30 ] BRE 5 0t 3 R B R R PR AR Ak Hp ot
Bz 60 d IS I i IR R R T AR g A AR TR
KT T 3k A I 9 R VA T A R R R T R
HDIE R S AT A L R S R U B B A
W2 AT S ok IR A R s IR DA 2 A
KEBTE., W58 AT IREERE R b 70 0 2 mT 42
R R IG A7 06 3R L RN S DTS R B B R 4
B, R RGN 28 7 BERE AT B AR RO, A HE I R A
e CUN 2 1 13 £ 1 B R - PMISG Ak 31D I 2 53 i
FU L DA g U kb T R T HE B9 R A 1 )
FERERE AT R TR IR AT R AT R Y AR & 21 H
U ST 359 Wi % K BTG S S RS . R G B A TR M R
{18 B0 1 P T B R B SR 45 v ) O A TR B
3.2 MEBHENFEFESHEAXERRIEN
=AU

FE PR A T S AL X 32 20 5f DNMT-1 % # 57
45" . DNMT-1 76 DNA H 34k o f2 v % 4%
HEZPER MR & O 4L W Sk
T AR 0ol B 300 5 TR B 46 37 3[R 3 58 0 11 it
KPHMRIET . BT £ W TUGR K B
5 R0 DNMT-1 356 R 3658 5 3 07, H A bl
B DR 2 H S A AR S R I O 52 e G At A DG 3k P 3R 5K
B R AR Ry — B B A g i B A B Y T, A]
i R R I PR 5 Sk R 4 H O A A o K
DNMT-1 £ [H mRNA JKF 0 BRib 2 4k, #h se it
iR B Rt R E A R A R B S TUGR 5L
R BRI IE 36 B )i 3h 7 F AR A S X 3R 38 i
M, FEAHE ST, b FE IR T A0k 6 TUGR AT
BB IE DNMT-1 36 mRNA £k 51 8 3% i,
5 LR WRE 45— 5L

P53 Kk PRI Sy L5 53t R - 40 O T B e
TE B T A9 P A S2 SR EDT . IR gT R L 18
PEE AR B 2 BRI IE p53 mRNA £ ik & Jf
SEAMEETY . KR BB RIE . TUGR S8
U2 e 8 T 38 0 p53 3 R 8h 1 Y G A AR AR
JF L H mRNA K., AR+ . IUGR & 3F I

8 pS3 FEF AT B b b i ik ™ . B fAkb
et R Al R TUGR A% B IE p53 mRNA /K-,
{HXF NBW {154 JC i & 52 Wil 130 W] i R % pb3 AL A
R I 55 A DO AR T SE A 8 2 B AR R R Ak T
e Z ARSI X pS3 KL PR A 1A T R AN B . PR
S A BRI PR B 2 BT B A p53 P Rk
e b I B R e AR R

Bel-2 1 Bax 7£ 240 M I8 1215 5 % i B8 b R 5
H Y AE M. Bax/Bel-2 J2 e 40 M U8 T 09 ¢ B
. Bel-2 fE P I To 8 (1, w] s ok R ik
A A 2% CL 22 M Bax B FIAE I8 T8,
Bel-2 il Bax 7] i@ 1 i 1% caspase-3 (casp-3) 3 5 i
Yo o 5T E R DNA W7 24, DT 9 45 40 i 9 1
5 Fr B AE 7 38 . TUGR 3 Jin 20 i 9 7= 9 [W] B | 9
Bax. Fi# Bcl-2 2 [H mRNA ik, 380 casp-3
WPET . WA HGE R S T p53 A LI Bax,
TE Bel-2 B HF KRR, A5 LI IUGR L
8 Bax, F 8 Bcl-2 22 mRNA 7K, 5[ 91 5F 5%
SR —F, A IR IS AT 8% TUGR X Bel-2 JE A
Ik 1 O R 4 BN Bax KL G B . A HF
FEUESE T p53 A Bel-2 &P K35 B R R & B X
Bax JE [F 3 35 0y 8 5 FL A 5 A 0 4 38 A7 AE — E 22
5t Al RESE MR A 7T JE X 3 R A R AN —
E 22 538 R

AR T IGF-1 (R 1k %2 Z Fh s i (45 248 K
MBI IR s, AR R E B R Rl
IGF-1 43 bt e 3235 iyl 0 o BESE B B 5T
R AT R 91 BE R A S L IGF-1 & & A4l
Zih mRNA JKF & i3 EA . TUGR 174 £
SR M TR MR A AT B 5 IE R R E
A LE fE B 48 A 25 D . AR B9 K B TUGR
% T WA E I IGF-1 J: ] mRNA JK - b 78
MR J5 JC S RO . AN R S R AL T A 3 1 A ) 25
FAIESE T IGF-1 9 2GR 1R R AR B B e T RE i 5%
AP, BN BFST R E Bel-2 KXY
IGF-1 23k b 25 A OC0 (R0 A8 A 5 h OF ok
AFTARBE, BB IGF-1 J: ] mRNA £k & £ %
AE 12 7K 1 01PN 0 D 1) 5 )

TR
D 4TI R B 7 5 7 A R T
B A A 21 O W E I R S
@ TUGR . 3 52 Wi 38 4= 41 %% ' IE DNMT-1,
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p53.Bax.Bcl-2 Fll IGF-1 28 mRNA X} Fik & ;
3 3 X BE AR FE R AT A AL 2 i TUGR X DNMT-1,
p53 Fl Bel-2 £ mRNA /KB 520 ,

S E 3k

(1]

(2]

[3]

(4]

(5]

L6]

L7]

[8]

L9]

[10]

Matte J J, Girard C L, Brisson G J. Folic acid and
reproductive performances of sows[J]. Journal of
Animal Science, 1984, 59(4). 1 020-1 025.
Tremblay G F, Matte J J, Dufour J J, et al. Surviv-
al rate and development of fetuses during the first 30
days of gestation after folic acid addition to a swin-
ediet[J]. Journal of Animal Science, 1989, 67(3):
724.

Wu G, Bazer F W, Wallace J M, et al. Board-invi-
ted review: intrauterine growth retardation: impli-
cations for the animal sciences[J]. Journal of Ani-
mal Science, 2006, 84(9): 2 316.

Sinclair K D, Allegrucci C, Singh R, et al. DNA
methylation, insulin resistance, and blood pressure
in offspring determined by maternal periconception-
al B vitamin and methionine status. proceedings of
the national academy of sciences[J]. Proceedings of
the National Academy of Sciences, 2007, 104(49) .
19 351-19 356.

Wu G, Bazer F W, Cudd T A, et al. Maternal nu-
trition and fetal development[J]. Journal of Nutri-
tion, 2004, 134(9): 2 169-2 172.

Davis C D, Uthus E O. DNA methylation, cancer
susceptibility, and nutrient interactions[J]. Experi-
mental Biology and Medicine, 2004, 229(10). 988-
995.

Pham T D, MacLennan N K, Chiu C T, et al. Utero-
placental insufficiency increases apoptosis and alters
p53 gene methylation in the full-term IUGR rat kid-
ney[J]. American Journal of Physiology Regulatory
Integrative and Comparative Physiology, 2003, 285
(5): R962-R970.

Hockenbery D M, Oltvai Z N, Yin X-M, et al. Bcl-
2 functions in an antioxidant pathway to prevent ap-
optosis[J]. Cell, 1993, 75(2) . 241-251.

Gobe G, Zhang X J, Willgoss D A, et al. Relation-
ship between expression of Bcl-2 genes and growth
factors in ischemic acute renal failure in the rat[J].
Journal of the American Society of Nephrology,
2000, 11(3): 454-467.

Bailey L B, Gregory J R. Folate metabolism and re-
quirements[J]. Journal of Nutrition, 1999, 129(4) .

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

779-782.

Lillycrop K A, Phillips E S, Jackson A A, et al. Di-
etary protein restriction of pregnant rats induces and
folic acid supplementation prevents epigenetic modi-
fication of hepatic gene expression in the offspring
[J]. Journal of Nutrition, 2005, 135(6): 1 382-
1 386.

Livak K J, Schmittgen T D. Analysis of relative gene
expression data using real-time quantitative PCR and
the 2 (-Delta Delta C(T)) Method[J]. Methods,
2001, 25(4): 402-408.

Matte J J, Girard C L, Brisson G J. Serum folates
during the reproductive cycle of sows[J]. Journal of
Animal Science, 1984, 59(1) . 158-163.

Bestor T H. The DNA methyltransferases of mam-
mals[J]. Human Molecular Genetic, 2000, 9(16) .
2 395-2 402.

Li E, Bestor T H, Jaenisch R. Targeted mutation of
the DNA methyltransferase gene results in embryon-
ic lethality[J]. Cell, 1992, 69(6): 915-926.
Koutros S, Zhang Y, Zhu Y, et al. Nutrients con-
tributing to one-carbon metabolism and risk of non-
hodgkin lymphoma subtypes[J]. American Journal
of Epidemiology, 2008, 167(3) . 287-294.

Clarke A R, Purdie C A, Harrison D J, et al. Thy-
mocyte apoptosis induced by p53-dependent and in-
dependent pathways[J]. Nature, 1993, 362(6423):
849-852.

Shihab F S, Andoh T F, Tanner A M, et al. Ex-
pression of apoptosis regulatory genes in chronic cy-
closporine nephrotoxicity favors apoptosis[J]. Kid-
ney International, 1999, 56(6) . 2 147-2 159.
Korsmeyer S J, Shutter J R, Veis DJ, et al. Bcel-2/
Bax: a rheostat that regulates an anti-oxidant path-
way and cell death[J]. Seminars in Cancer Biology.
1993, 4(6) . 327-332.

Porter A G, Janicke R U. Emerging roles of caspase-3
in apoptosis[J]. Cell Death Difference, 1999, 6(2) .
99-104.

Thissen J P, Ketelslegers ] M, Underwood L E. Nu-
tritional regulation of the insulin-like growth factors
[J]. Endocrine Reviews, 1994, 15(1). 80-101.
EAER, SRHEME, RO, F. B RKPENY) R
IR IR A AR RAERKE T - 1 RS
RAERKBE W ZmII]. sh¥E 54k, 2007
(7). S831-S835.

Nemet D, Connolly P H, Pontello-Pescatello A M,



284 CIIERE - 22 %

et al. Negative energy balance plays a major role in of Applied Physiology, 2004, 96(1) . 276-282.

the IGF- [ response to exercise training[J]. Journal

Effects of Folic Acid Supplementation on Reproductive Performance of
Gilts and Kidney Functional Gene Expression in Newborn
Piglets Suffered Intrauterine Growth Restriction

LIU Jingbo YAO Ying YU Bing CHEN Daiwen”

(Institute of Animal Nutrition, Sichuan Agricultural University, Ya’an 625014, China)

Abstract : This experiment was aimed to study the effects of maternal folic acid supplementation on reproductive performance
of gilts and kidney mRNA expression of DNA methyltransferasel (DNMT-1), p53, Bax, Bcl-2 and insuline-like growth fac-
tor-1 (IGF-1) of newborn piglets suffered intrauterine growth restriction (IUGR). Twenty-four gilts were randomly alloca-
ted to two groups, control group (C, folic acid 1. 3 mg/kg) and folic acid supplementation (F, folic acid 30. 0 mg/kg) group
with 12 replicates each. Gilts” reproductive performance within 24 h after parturition and weight of weanling piglets at 21-
day-old was recorded. Gilts” blood samples at the 60™ day of pregnancy, and normal body weight (NBW) and IUGR new
born piglets’ blood samples and kidney weres collected for serum folic acid concentration test by radio immunoassay. Real-
time polymerase chain reaction (RT-PCR) was applied to determine gene expression differences of DNMT-1, p53, Bcl-2,
Bax and IGF-1 in kidney. The results showed as follows: supplementation with 30. 0 mg/kg folic acid significantly increased
serum folic acid concentration of gilts and piglets (P<C0.01), but there was no significant difference in reproductive per-
formance of gilts; real-time PCR indicated that relative mRNA expression of DNMT-1 was lower in IUGR + C group than in
NBW groups ( P<<0.05), and transcript expression level of p53 in IUGR + C group was higher than that in NBW groups and
IUGR + F group (P<C0.01), while Bcl-2 in IUGR + C group was lower than that in NBW groups and IUGR + F group (P<C
0.01), and there was no significant difference in expression of DNMT-1, p53 and Bcl-2 between IUGR + F and NBW groups
(P>0.05); the expression abundance of Bax was higher in IUGR groups than in NBW groups and the opposite pattern was
noted for IGF-1 (P<C0.05), no significant differences of kidney Bax and IGF-1 expression was noted within I[UGR and
NBW groups, respectively (P>>0. 05). Results indicated that supplementation with folic acid had no effect on gilts” repro-
ductive performance but increased gilts and newborn piglets” serum folic acid concentration; supplementation with folic acid
could prevent the negative effects of IUGR on DNMT-1, p53 and Bcl-2 gene expression. [ Chinese Journal of Animal Nutri-
tion , 2010,22(2) :278-284 |
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