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I . HFAEZHZY IGE R IEALIE DL . [FIH SR FH ELISA Xt 2 22 BUMLYE IGF-1. IGFBP-3 /K474
R MRtz AN ELRER. RERIEEXBARL (P<0.05) ;5 MERHkZ 24122 R IGF-1. IGFBP-3 &
FR UG AR LU R . IGFBP-3 ZKSF- ML IE# X IRAL (P<0.05) 5 M= 4G BURZH 2R IGF-1R .
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Effects of maternal folate deficiency on the methylation of insulin-like growth factor
system in the offspring rats
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Abstract: Objective To study the effects of maternal folate deficiency on fetal growth and development and the
methylation profiles of insulin-like growth factor system in the offspring rats. Methods Twenty-two Sprague-Dawley
female rats were randomly assigned to two groups: a folate deficient group (n=12) and a control group (n=10). They were
fed with folate deficient and normal diet respectively. Dams were mated after 2 weeks of feeding. Eight female rats from
each group were pregnant. On the 20th day of gestation, the fetuses were delivered by caesarean section. Thirty-two fetal
rats from each group were randomly selected and the body length and weight were measured. Eight fetal rats from each
group were randomly selected and ELISA was used to measure the level of folate content, IGF-1 and IGFBP-3 in the
fetal brain and liver. Three fetal rats from each group were randomly selected and methylated DNA immunoprecipitation
sequencing (MeDIP-Seq) was used to detect the methylation level of insulin-like growth factor system in the fetal
brain and liver. ELISA was used to measure the level of IGF-1 and IGFBP-3 in the maternal serum from both groups.
Results The mean fetal length and weight were lower in the folate deficient group than in the control group (P<0.05).
The levels of IGF-1 and IGFBP-3 in the maternal serum, as well as folate content and IGFBP-3 in the fetal brain and
liver were significantly lower in the folate deficient group than in the control group (P<0.05). The methylation levels of
IGF-1R, IGF-2R, IGFBP-2, IGFBP-5, IGFBP-6 and IGFBP-7 in the fetal brain were higher in the folate deficient group
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than in the control group (P<0.05). The methylation levels of IGF-1R, IGF-2R, IGFBP-3 and IGFBP-5 in the fetal liver
were higher in the folate deficient group than in the control group. The methylation of IGF-2 gene showed a significant

reduction in the folate deficient group (P<0.05). Conclusions

Maternal folate deficiency may cause retardation of

growth and development of the offspring, which is possibly associated with the changes of methylation profiles of

insulin-like growth factors.

[Chin J Contemp Pediatr, 2017, 19(4): 470-474]
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AR AT (insulin-like growth factors, IGFs )
FEYnsEsE . k. TS REE A A K
JEEHET, mEAREIREMEAR (IGF-1, 1GF-
2) . ZAK (IGF-1R., IGF-2R) il ZkEE KA
TLEAEN (IGFBPs) 41 ", IGFs J2& IR ik A4
EERKMEEREN T, HEREFTPREEEREX
HEMIEH. &4, RTHIRZ 5 IGFs [ 1%
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3 3 P Ak G i LT il T AR (MeDIP-
seq) , BREAEMPRERZ 41FIE F X IRZH G BT IGFs
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FG U L HFIEZH LU0 B IGF-1 . IGFBP-3 X F- 7K,
VIR 1GFs kAR L7242 SR IR i = Ar 118
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RV TS AR 47 AF: Sprague-Dawley (SD)
B 22 HORILARDENA I [ Bk i A R A PR
ol MR . KEUIGF-1, KB IGFBP-3 BEE s
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1.2 ZhERIMHI&

¥ 22 HSD MEERBENL /A R B Z 4 (n=12)
FIEH XA (n=10) o MFRREE= 41 K BRI 1
R AR IE # X R Rl - SIBR iR, 75 2 fe) Rl e
JrEE LAY, WALR R A Yok g, 7
WEFE 2 JH I 5 RAT AR T IR IE H AR SD E R
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BE N LR EDRG TR S B 25 0 K, BEEDFEA
T Rl FR I Y, ARSI R A A R fRDR) B UM

=1 WMAKRKRABMARKS (gkg)
b gy IEFXTRRA]  nhEREe= 4

e 380.5 380.5
BRI 200.0 200.0
MWL TER 152.0 152.0
g 100.0 100.0
=R 70.0 70.0
24k 50.0 50.0
TR A 35.0 35.0
feARIRE 10.0 =
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R £H M LS 28R 20 KPR e, I v
10% /KA AR (333 mlkg) FBREE, SIUEBUG; R
JE PO B TR, FRER O, 28 SO 2R UL
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LSS 22 ELISA 73t o B—53 16 ERFEHLE 6 HiR
S HUIK L LR, PBS Pk, A%, —80°C
KFEIRAAER . B R RURREALE 4 H &id 5%
LK (RkE, w4 RS BE R
1.4 ELISA iZ#mtER. IGF-1 & IGFBP-3 7k

F—w i RBENLIC 1 X, BIARZH 458 Hik
B Bz PR 2H 27, S FH ELISA 35 52 22 B if
IGF-1. IGFBP-3 7% i M Jif BUI . AR ZH 0 i i
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G, FFAEALAHME., IGF-1, IGFBP-3 7k
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1R Bk = 2H 29 UM 3% IGF-1. IGFBP-3 /K3F &
R . FPIEH SRR | IGFBP-3 KK T 1E
HOXTIRAL (P<0.05) o SIEF G RAA, nhmRik
Z ARG . FFIEL 20 IGF-1 FIk /K Fmg R R,
HEF G FE L (P>0.05) , WK 4~5,

*2 WMAZREEOLER (xzs, g)

215 n o WIGAIRE 2 FJGRE 4220 d (R
IEWXTIE4L 8 238+9 290 + 14 420 + 26
iRtz H 8 2416 258 + 11 367 17

t{H 0.588 5.178 4.885

P 0.566 <0.001 <0.001

*3 MWARRLER. FENLE (x=zs)
25 n LK (em) A (g)
T X R 32 3.99 +0.90 4.16+0.19
Rz 4 32 3.66+0.16 3.35+0.37
t{E 9.978 11.153
P <0.001 <0.001

x4 WHAZRIMTE IGF-1 70 IGFBP-3 /K FEEbik
(x+s, pg/mL)

. L N ik . .
14013 B, %R KL 2% E X (=153, AL " ICI1 ICIBP-3
., S VS IEH TR 8 1062 + 151 2512 +504
P>0.05) o MEERAIMIAR WL, TohEZH . B -
UL e 2 Y Rt = 41 8 359 + 88 1665+ 115
< H o (1l 9.830 4.633
2.2 PAZREBREREKRIER Pl <0.001 0.002
(R NN N RN A R =2 v A R =
x5 WARBMKETIEALARIE., IGF-1, IGFBP-3 /KFELLE  (xxs)
- fikiH 21 FFMEZHZR
- MR (ng/mL)  IGF-1(pg/mL) IGFBP-3(pg/mL) MR (ng/mL)  IGF-1(pg/mL) IGFBP-3(pe/mL)
IEF AL 8 188 + 28 789 + 85 3411 + 673 174 + 40 582 +97 2413 + 450
IR = 40 8 110 £ 16 691+ 115 2203 + 548 77+ 16 578 + 62 346 + 50
{5 6.934 1.951 3.939 6.375 0.109 12.910
P <0.001 0.071 0.002 <0.001 0.915 <0.001
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Ky T IR IR AL, FIZ R R = 25
M i B IGFBPs B I EEAL3RIA, FIRgE T ik
BRI, MR ERER .

M, ARG R IR B R sk = 2 5 25U
U IGFs JE A A KSE (ke Ay, FLA Rl 22 R
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