SR EEB G 32(5: 577~584, 1999

b i g kot giq R IR K

w3 o
o4

Dietary Fat Intake during Pregnancy and Serum Lipid Levels in Mother and
Umbilical Cord of Full-term and Preterm Delivery

Park, Sung Hye - Ahn, Hong Seok
Department of Food and Nutrition, Sungshin Women's University, Seoul 136-742, Korea

ABSTRACT

The correlation berween maternal lipid nutritional status during pregnancy and gestational length was investigated. Subjects
consisted of 30 full-term delivery mothers, 30 preterm delivery mothers, and babies of both groups. Dietary far intake during
pregnancy and serum lipid levels in mother and wmbilical cord serum were measured. The mean daily intake levels of fatty acid
during pregnancy were lower than the recommended dietary allowances, while 06 / 03 ratios of dietary fatty acids were acceprable.
For preterm delivery mothers, fatty acid intake levels tended to be lower than those in full-term delivery mothers, especially DHA
intake of these two groups was significantly different. During gestation, hyperlipidernia was apparent in the pregnant women. The
serum lipid contents of preterm delivery mothers tended to be lower than those of full-term delivery mothers, and umbilical cord
serum lipid contents of the preterm delivery gronp tended to be higher than those of the full-term delivery group. Toral cholesterol
levels in the umbilical cord serum of preterm babies were significantly higher than those of full-term babies. HDIL-cholesterol levels
of umbilical cord serum were negatively associated with those of maternal serum for the full-term delivery group. On the other hand,
total cholesterol and HDL-cholesterol levels between umbilical cord serum and maternal serum were positively correlated in the
preterm delivery group. Concerning, energy and fatty acid intakes were more closely associated with serum lipid levels in umbilical
cord rather than in the mother, Dietory intake values were positively associated with umbilical cord serum lipid levels in full-term
babies, but negatively associated in preterm babies. It was concluded that gestational length was related to the dietary intake of fatry
acids such as DHA in pregnant women. For better understanding, the ralationship between placental lipid transport mechanisms
and gestatonal length needs to be explored. (Korean J Nutrition 32.(5) : 577~584, 1999)

KEY WORDS: gestational length, preterm, dietary fat intakes, serum lipid, umbilical cord.
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Table 1. Maternal and neonalal characteristics

Term(n = 30) Preterm(n = 30)

Agelyrs) 28.50 + 0.61 30.27 £ 0.70
Height(crm) 158.47 + 0.77 159.63 * 0.71
Parity 217 £ 0.24 2.07 £ 0.28
Pre-pregnancy weight(kg) 5140 £ 1.11 50.37 £ 097
Pre-pregnancy BMIkg /m®)  20.44 + 0.37 19.77 + 0.38
Pregnancy weight gaintkg/***  13.63 + 0.61 11.30 = 0.69
Nutrient supplement(%) 56.67(17) 73.33(22)
Morning sickness(%) 66.67(20) 63.33(19)
Blood pressure(mml-g)

Systolic BP 123.33 = 1.46 126.00 £ 1.63

Diastolic BP 80.67 = 1.06 81.67 £ 1.18
Hemoglobin(g / dI) 11.09 £ 0.31 11.54 = 0.26
Hematocrit(%) 3397 + 0.86 3490 £ 0.75
Anemia(%) 16.67( 5) 13.33( 4)
Gestational age{whks)*** 39.83 = 0.22 3463 £ 032
Birth weight(kg)*** 3.32 + 0.07 2,40 = 0.09
Biparietal diameter(cm)*** 9.23 = 0.07 8.56 = 0.08
Apgar score

1 min 6.57 + 0.14 6.50 = 0.24

5 min 9.27 £ 0.17 8.87 £ 0.32

Values are number and percentage or mean % SEM

{ ): number of subjects

***. significant differance between term and preterm delivery(p <
0.001)
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Table 2. Daily nutrients intake of the mothers during pregnancy

Term(n = 30) Preterm(n = 30)
Energy (kcal) 1985.94 + 10537 1761.79 + 105.87
Carbohydrate (8 310,17 £ 14.59 291.88 + 17.02
Protein ® 7923+ 630 6583 £ 6.10
Fat @ 4759 £ 463 3677 £ 3.28
Cholesterol* (mg) 239.67 £ 29.34 176.61 £ 2354
C18: 2 wh(LA) ® 887 + 1.17 6.29 + 0.66
C18: 3 w3{o LNA) (®) 0.86 = 0.19 077 £+ 0.7
C20: 4 wblAA & 011 = 0.02 0.07 = 0.01
C20: 5 @3(EP ) (8 0.34 £ 0.06 0.20 £+ 0.03
C22. b W3{DHA (g 0.67 = 0.3 0.44 + 0.08
TSFA (8) 1201 =  1.16 9.86 + 0.99
ZMUFA @ 1193+ 132 9.34 + 096
L PUFA* (g 1088 = 141 777 £ 032
TFA=" (8 3482+ 202 2698 + 198
Zwb (8) 898 = 1.18 6.36 = 0.66
T w3 (® 190 £ 031 1.41 = 0.24
P/M/S 0.94/1.03/1.00 0.92/0.99/1.00
b/ w3 6.74 £ 095 7.07 = 0.83

Values are mean + SEM
*: Signifacant difference between term and preterm delivery(p < 0.
05)
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Table 49 ZA¢ Ajgde] dAAAFRe] 4AAdL
AANBE, Fig. 1oe F4de] veid F5ES 19
2 YehArt. W71 @ e HDL-2 8224

37 Aol g ¥r) e AMdrt, = A4 arachido-

nic acid(AA) 2 DHANH 7} F7tE ook grta & |»™
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Tahle 3. Serum lipid profile of the mothers and umbilical cords

Termi{n = 30) Preterm(n = 30)
Mather Umbilical cord Mother Umbilical cord
Total cholesterol {mg/ dl) 280.47 + 18.17 74.53 £ 5.15*% 252.40 + 10.63 < 91.50 * 4.89
HDL-cholesterol (mg/dl) 53.27 £ 245 2930 £ 1.4 52.40 + 2.61 < 31.60 = 195
LD -cholesterol (mg /dl) 17113 £ 17.73 40.33 + 4.68 15453 = 9.88 < 50.33 & 3.61
Triglyceride (mg / dl) 280.30 + 22.33 24.67 + 2.23 22740 = 18.63 < 3713 + 396
Phospholipids (mg / dl) 269.73 + 9.40 102.73 + 4.27 240.10 = 9.07 £ 104.53 + 4.05

Values are mean + SEM
*: Signifacant difference between term and preterm umbilical cordip < 0.05)

Table 4. Relations of serum lipid between mother and umbilical cord

Equation y=ax+b

Group Lipid a b r Significance

Term Total cholesterol -0.0260 81.8377 -0.0943 NS
HDL-cholesterol -0.2140 40.7011 -0.4576 5%
LDL-cholesterol -0.0138 42.7019 -0.0524 NS
Triglyceride 0.0316 15.7980 0.3769 NS
Phospholipids -0.0676 120.9761 -0.1501 NS

Preterm Total cholesterof 0.2128 37.7920 0.4628 5*
HDL-cholesterol 0.4194 9.6243 0.5630 5%
LDL-cholestero} 0.1109 331996 0.3037 NS
Triglyceride 0.0512 25.4899 0.2407 NS
Phospholipids 0.0780 85.7947 0.1747 NS

x: Matemal serum y: Umbilical cord serum *: Significant at p < 0.05 **: Significant at p < 0.01
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Fig. 1. Significant relationships of serum lipid between moth-
er and umbilical cord. C: cord serum, M: maternal serum,
TC: total cholesterol, HDL-C: HDL-cholesterol
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24 H ANEe] dHAE e e EAY AEAH
Hggel AL 2 & BAALE Frad0A et
W A7E Table 59 AlAIH.
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Table 5. Significant correlations(p < 0.05) hetween maternal and
umbilical cord serum lipids and maternal dietary intake

Serum lipids Maternal intake  Correlation coefficients
Term{n = 30)
Marteranl serum
Total cholesterol ~ Energy -0.52
b / @3 0.39
LDL-cholesterol Energy -0.57
w6 / 03 0.43
Umbilical cord
Total cholesterol  Energy 0.44
Lipids 0.46
Cholesterol 041
SFA 0.42
MUFA 0.40
LDL-cholesterol Energy 0.39
Lipids 0.44
Cholesterol 0.37
SFA 0.37
MUFA 0.38
Phospholipid Energy 0.39
Lipids 0.39
Cholesterol 0.37
SFA 0.38
Preterm(n = 30)
Marteranl serum
HDL-cholesterol 18 3(w3) -0.37
P/S -042
Phospholipid @6 / w3 0.42
Unmbilical cord
Total cholesterol  Energy ~0.56
MUFA -0.43
PUFA -0.39
Wb -0.40
C18: 2{w6) -0.40
HDL-cholesterol PUFA ~0.40
w3 ~-043
C18: 3(w3) -~0.43
1.DL-cholesterol Energy ~0.46
Phospholipid Energy ~0.36

FSIrHp < 0.05) E E3me] A9 EA9) HDL-F7
2HE $3e o-LNA 45133 P/ S4AN & 89 4
ool YUT B AR TR 069 03AYALe 42
#1-g7} ] A24o) ATHp < 0.05),

A9, AWPoIAE RE] BANRAESY FEoh
J0F mAle) AN dBgel Y Aoz ANERT,
Wr|etole] A@RY $ZA2HE 2 LDL-Sd 2y
g 52t BAlS 9%, $AD, BALHE, TP 2

o'l‘_]_
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