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Folate Levels of Umbilical Cord Blood and Pregnancy Outcomes

Lim, Hyeon Sook - Lee, Jeong A
Department of Food and Nutrition, Chonnam National University, Kwangju 500-757, Korea

ABSTRACT

The maintenance of adequate folate levels in the umbilical cord blood is essential for
supplying tissue requirements of fetal growth. However, there is no data on folate levels in the
cord blood of Korean infant. The present investigation was undertaken to determine folate
levels in cord blood and assess relationships between folate levels and pregnancy outcomes.
Dietary and supplementary folate intake was obtained from thirty subjects who were in the
third trimester of pregnancy. The umbilical cord blood was drawn at delivery and pregnancy
outcomes for the subjects were collected from their medical records. Erythrocyte and plasma
folate levels in the cord blood were analyzed. The subjects were divided into two groups : high
folate(HF, >654ng/ml) and low folate(LF, <654ng/ml) groups according to erythrocyte
folate levels in cord blood. Dietary folate intake and the amount of supplemental folates were
not significantly different between the two experimental groups. However, infant birth weight
(3540+295g) and placental weight(910+:85g) for the HF group were significandy higher(p=
0.0041 and p=0.0109, respectively) than those for the LF group, which were 3127 +419¢
and 823+ 80g, respectively. Although it was not significant, the gestational weight gain for the
HF group was 2.8kg higher than that for the LF group. Thus, the erythrocyte folate level in
the cord blood was significantly related to infant birth weight and placental weight. These
results confirm that a high erythrocyte folate level in the umbilical cord blood promotes both
fetal and placental growth and improves gestational weight gain as well. (Korean J Nutrition
31(8) : 1263~1269, 1998)
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38, 2% (anencephaly), 33=0]2H % (spina bi-
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o] AAT £4L FRolol 44T FolE oM AY
APE Zske 24 Al 2% 39 shiolth. BAle]
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u|=2] CDC(Center for Disease Control)& 7F71
g RFA 0.4mg/days]l G+ BFHF =S
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drddAte] A7zt  QAHHTE S golrr)
sl 2k BEAE B3 44 AR FE AR
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A3 (one serving size)® Fo| G4t Fako] 7|3}t
o GAt HAFE et @ B3AE B8 ¢
AR AFUEATL QA Sl A BFAQ]
7, AEE, 247 2 B0k oi@ AEE 24}
3 Ar2EA

YRt e 2 ATUERY 98, d4d A5 &
ARE 2R QA AFH AFE o] L3l
21213 BMI(body mass index : kg/m?)E T3t}
o2 o|&9 wESE, E€4%Y T ARIAAYH &
T 2RI,

3. MoE N A MY

ANEL 25 3% ADE AdelA Ffdo] A
g FAIE ol g3t AAAT AH ¥ AfEe
dF-E 3 4E7 4uE AL, A7 &
A e BAd] A8 48 02mlE 1.8mld) 1%

- 9 sodium ascorbate® ¥H-3k= 0.1M potassium

phosphate buffer(pH 6.3)¢]] £ —70 Tl A
st Uolx] d4e 3000rpme e 1587 948
2 3 S dBYeE BTl g FF By
A7 -T0 Tl RABIGLL AR Hele 2E 33
& A FA o] A HejolA S8sielc).

4. HE QWY AN Bk 24
A3 g9 P4t Fx= Tamura™e ol wja}
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Table 1. General and obstetrical chacteristics of the subjects
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B A7l gelstn 93 Al % 308eg o]
=9 gut Al g kA EAJo] B8 A3 Table
19} 29tk 93 29.0+4 540193, 2% 2 Qal
A AFE 22 159.244.3cm D 54.4+7.2kgold L.
o, 443 BMIE 21.4+2.8ke/m’E JeRIQY, &
& e 25d5E 134424301909 959
< 230£66THUoITh. ol RN B 4
T Frel A Q) Zol st gigict. A7 dake) Ak
73 84 5 B4 1.1+0.98) 0193 QA)e
39.4£1.1501%2H A F BA9 AFZI%e 12,
9+4.3kgo2 APTIMN HJ 3 o] 2 Holx] kst
o 2y I F AFFHEE) 3% SAF fel
(r=0.0812)2 veh kA gstou HFES 14.7+4.6
kgelRAi LFZL 11.9:3.9kg2 8 HFFo] LFZM
o} 2.8kg B3}t B2 AFL HFFL 68.8+6.6
keolQAi LFF2 66.5+8.7kge2 HFFo| 2.3kg
Eo A F2 @ Aol ot} £ At

item All (n=30) HF? (n=15) LF (n=15) p-value
Age (yrs) 29.0+4.5" 27.7+4.0 30.3+4.7 0.1233
Height (cm) 159.2+43 159.0£4.1 159.4+4.7 0.8051
Pré-pregnancy wit. (kg) 54.4+7.2 541+7.4 54.61+7.2 0.8620
Pre-pregnancy BMI (kg/m?) 214+28 21.4£28 21.5+29 0:8799
Wi. at delivery (kg) 67.6+7.7 68.8+£6.6 66.5+8.7 _ 0.4133
Wt. gain (kg) 12,9443 14.7+4.6 11.9+39 0.0812
Parity 1.1+09 1.0£0.9 1.1+1.0 0.6947
Gestational period (wks) 39.4+1.1 39.3+1.1 39.5+13 0.7533
Education level (yrs) 13.4+24 13.9+2.1 129427 0.2666
Monthly income (10,000won) 230+66 217+62 24370 0.2793
Delivery type : Vaginal delivery 16 10 6

C-section(n) ) 14 5 9

1) All values are mean+SD

2) HF is the group of subjects who have high erythrocyte folate level (> 654 ng/ml) in the umbilical cord blood
3) LF is the group of subjects who have low erythrocyte folate level (< 654 ng/ml) in the umbilical cord blood

Table 2. Dietary and supplemental folate intakes of the subjects during pregnancy

Item All (n=30) HF? (h=15) LF (h=15) p-value
Dietary folate (ug/d) 185.7+10.7" 183.9+9.9 1875+115 0.4221
Supplemental folate
Duration (mo) 42421 37425 47+17 0.2352
Amount (ug/d) 225.84163.8 201.9+167.7. 0.4338,

- 249.7+1620

1) All values are mean+SD

2) HF is the group of subjects who have high erythrocyte folate level (> 654 ng/ml) in the umbilical cord blood
3) LF is the group of subjects who have low erythrocyte folate level (< 654 ng/mi) in the umbilical cord blood
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Table 3. Erythrocyte and plasma folate levies (ng/ml) in the umbilical cord blood of the subjects

Item All(n=30) HF? (n=15) LF(n=15) p-value
Erythrocyte 621.6+197.2" 766.0+108.2 477.2+155.6 0.0001
Plasma 36.3+16.3 37.1+£136 355+19.3 0.8031

1) All values are mean+SD

2) HF is the group of subjects who have high erythrocyte folate level (> 654 ng/ml) in the umbilical cord blood
3) LF is the group of subjects who have low erythracyte folate level (< 654 ng/ml) in the umbilical cord blood
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Fig. 1. Pregnancy outcomes of the subjects. HF is the group
of subjects who have high erythrocyte folate level (>
654 ng/ml) in the umbilical cord blood. LF is the
group of subjects who have low erythrocyte folate
level (< 654 ng/ml) in the umbilical cord blood.
*p <0.05, **p<0.01, ns=not significant
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AZAANERAL 2 GAESA HHAHZALE F
Bl de B Auldatel GiAAdElw Table 29
2k, AAE B G Ee AA gAY A
185.7%10.7(160~200) pg/doi it} AP FE2 = HFF
o] 183.9+9.9pz/dolglen] LR 187.5%115m/d=
hF Aol folgt AolE HolA] gsket.

T A AAAY 83% 2570] PR EAS A
Faglon AgPdze HRFZIME 73%9 1190l
A3, LFZAE 93%91 148010t AR SAe) &
2717+ o 44l 574E o]Fe] Fubrjele
T 4212 1HEEM0IR 2, F2 FF vigd - 712
AAE ol @it BEAl AFHNNEUL ol E 5 &
A Z TS 458.3+336.61g/d01ieH ol& d4lA 7]
7t Fetel HFE HFTom AW 225.8+163 8pg/
doll sigEc} AdTdze HFZY B34 J3713%
< 3.712570¥elIR 2 o] 71t F BFAE BT G
AEFLS 406.7+353.9pg/dolR e ¢ A 7139
W A3 e 201.9+167.Tpg/dolglch. LFEE 4zt
4.7+1.7083 510.0+321.9pg/d 2 249.7+162.0
Hg/d2 HFZE $938<Q Zo)& Koz ¥t
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2 A7 Adde] A8 2 ¥ A 5=
£ Table 35 2t} A 73 AU ¥+
9 Aol At r k= 42} 621.6+197.2ng/ml £ 36.
3+16.3ng/mlejgien 7iQIzt Wolrt AFEAT. &,
A Q4 FEE 13.9~67.5ng/miel HHE Vel
3, YT G4 = 189.1~978.3ng/mle] HHE
Jehiigich 348 HRFE € LR J8TF g4t 5=
22} 766.0+108.2ng/ml 2 477.2+155.6ng/mlEA
% F3tel 2l AQl 2ol (p<0.0001)E YeRIUTE 21
¥ G4t sEE HFEH LFZo| 242 37.1413,
6ng/ml 2 355+19.3ng/mEA HFFo] LFFEt}
B2 AL BHYort felHel zlole ohiet.
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Apgar score

Algolel SN A D A%, FA, Avido]
5 & d7udAe 94 A3 Fig 15 28kt A
A thdAe 7 Aol A AF € AL &
7t 3,334%+413g 2 52.7+2.0cmolt} AYFER
H| 23 AAole] 24A] AF-& HFwo] 3,540+£295
go A 3127+419g% 89 LFF=Ed f2stA(p
<0.01) Etov 2484 A% HFE ¥ LFT 44
53.0+2.0cm ¥ 52.3+2.0cmEA HF o] th& §&
B%E ERou faAe gt AAgdAke] eyt
FA 2 Aol 44 863+92g 2 51.7+6.4cmo]
At AEFHIE HFZY 9etEAle 9101852
2 823+80g% B9l LFFHEY 234 (p<0.05) ¥
o} Aol Aol & vehiigit}. eyt Afidole
LFT0] 52.4+6.3cmZA 50.9+6.6cmE B HFE
B} 7 A Ao KA Aol Rt
£ ¥ 589 AT AAole] Apgar scores BHE
10.0+0.08 02 A¥F3tol| Apolr} giiTt.
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Fig. 2. Correlations between erythrocyte folate level in the
umbilical cord blood and infant birth weight and
placental weight.
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