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ABSTRACT

We evaluated the relationship between birth weight and mercury exposure levels in Seoul, Korea, by following a
cohort of pregnant women and the outcomes of their pregnancies between 2001-2005. Eighty-five pregnant women
were recruited into this study after obtaining informed consent. Samples were collected at delivery from normal preg-
nant women who were living in the city of Seoul, Korea. Mercury concentrations in 85 sets of maternal and cord blood
samples were measured using a gold-amalgam collection method. We used multiple regression analysis to analyze the
effect of mercury exposure on birth weight. The mean levels of total mercury concentrations were 5.41(ppb) in maternal
blood of pregnant women and 3.58(ppb) in umbilical cord blood. The mean concentration of umbilical cord blood mer-
cury exposures was higher than the level recommended by WHO. There was a significant correlation between maternal
and cord blood mercury concentrations. Mercury concentrations of umbilical cord blood was associated with birth
weight. In addition, after adjusting for potential confounding factors, we found that mercury exposure may reduce the
birth weight. This study suggests that exposure to mercury concentration during pregnancy contributes to the risk of low
birth weight. Therefore, prenatal and environmental education for various and possible sources of mercury exposure
might be necessary for the good health of babies. The finding of this study supports the construction of national policy
for environmental health management.
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Table 1. General characterization of population*

No.(%) of Mean(SD) of
respondent Birth Weight
Maternal age (year)
>30 26(30.59)  3313.46(318.55)
<30 59(69.41)  3274.07(372.53)
Parity
0 37(43.53)  3254.86(332.29)
1 39(45.88)  3277.95(387.43)
2+ 9(10.59)  3450.00(286.05)
Body mass index (kg/m?)
<25 62(76.54)  3258.55(329.73)
>25 19(23.46)  3390.53(411.60)
Education level
<University 22(25.88)  3298.64(344.84)
>University 63(74.12)  3281.75(361.71)
Family monthly income
<#2000,000 34(40) 3231.47(362.52)
>W2000,000 51(60) 3322.55(349.51)
Passive smoking
None 45(56.96)  3294.89(341.75)
Exposed 34(43.04)  3267.35(400.38)
Infant sex
Male 49(57.65)  3363.27(300.16)
Female 37(42.35)  3181.11(400.03)
Gestational age
237 81(95.29)  3306.79(332.03)
<37 4(4.71) 2867.50(593.99)
Total 3286.12

*Subject with maternal and cord blood sample(s), complete
questionnaire data, and birth outcome data.
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Table 2. Distribution of mercury concentration exposure during pregnancy (ppb)
Mean SD Min 25th 50th 75th 90th Max p-value
Maternal blood 3.58 1.26 2.03 2.69 343 4.08 4.87 9.72 0.0001
Cord blood 5.41 1.91 2.31 4.04 5.06 6.58 8.34 10.25
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Fig. 1. Association between maternal and cord blood of total mercury levels. Mercury levels were transformed to a natural log.
Abbreviation. mb: maternal blood, cb: cord blood. (p<0.01, r=0.31)
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Table 3. Determinats of total mercury concentration in maternal and cord blood
Maternal blood Cord blood
N Mean SD P-value Mean SD P-value

Preference for the fish

Prefer. 34 3.67 1.48 0.40 6.08 2.03 0.02*

Do not prefer 34 3.37 0.97 ’ 4.96 1.74 ’
Frequency of Meal with fish

Do not eat 7 3.38 0.95 4.42 0.76

<1 meal/week 27 3.59 1.22 0.93 5.33 2.11 0.36

21 meal/week 51 3.60 1.33 5.59 1.90
Amalgam restoration during pregnancy

No 4 342 0.27 5.03 2.95.

Yes 66 352 1.27 0.75 5.50 1.91 0.45
Frequency of Amalgam restoration

<4 73 3.53 1.07 0.74 5.34 1.88 0.46

>4 12 3.88 2.14 5.85 2.17

*P<0.05 obtained by ANOVA.
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Table 4. Association of birth weight with Mercury exposure

Modell Model2
Log(T-Hg) B SE P-value B SE P-value
Maternal blood —65.04 154.80 0.60 -263.41 153.75 0.09
Cord blood -59.44 110.83 0.59 -313.21 112.53 0.01

Model 1 : Simple regression.
Model 2 : Adjusted for gestational age, maternal age, mercury * Preference for the fish, Preference for the fish,
mercury*Frequency of Amalgam restoration, Infant's sex, Parity, BMI, pregnancy history.
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Fig. 2. Association of birth weight with mercury exposure by 75 percentile of maternal and cord blood mercury exposure, Adjusted
for gestational age, maternal age, mercury * Preference for the fish, Preference for the fish, mercury * Frequency of Amalgam
restoration, Infant's sex, Parity, Body mass index.

*p<0.05
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