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ABSTRACT - Fish contain both the neurotoxin methyl mercury (MeHg) and nutrients important for brain devel-
opment. The developing brain appears to be most sensitive to MeHg toxicity and mothers who consume fish during
pregnancy expose their fetus prenatally. Although brain development is most dramatic during fetal life, it continues
for years postnatally and additional exposure can occur when a mother breast feeds or the child consumes fish. This
raises the possibility that MeHg might influence brain. We evaluated the relationship between fish consumption and
mercury exposure levels in umbilical cord blood of the pregnant women of the city of Tongyeong city, Korea. A total
of 159 pregnant women residing in the city of Tongyeong, Korea were recruited for the study between October 2010
and March 2011. Fish consumption was evaluated using food frequency questionnaires including detailed questions
on fish consumption. We used ANOVA to estimated the particular relevance between the frequency of fish consump-
tion and the umbilical cord blood mercury concentration, and other various factors. The average mean concentration
of mercury levels in umbilical cord blood of pregnant women who participated in our study were 2.69 + 2.50 ppb,
ranging from 0.01 to 14.80 ppb. The mean concentration of umbilical cord blood mercury exposure was lower than
the level recommended by WHO (5.0 ppb), but the mercury exposure level exceeded the WHO recommended in 17
(10.7%) cases of umbilical cord blood. Mercury levels in cord blood of pregnant women were 2.04 + 2.00 ppb, rang-
ing from 0 to 8.00 ppb in below 29 years old and 3.18 & 2.74 ppb, ranging from 0.01 to 14.80 ppb in more 30 years
old. In this study, there was a significant difference for the frequency of eating fish between the groups (p < 0.01). The
level of the groups that ate fish 3 to more times per week (4.15 + 4.02 ppb) was significant higher as compared with
the level of other groups that ate fish 1 to times per week (2.63 + 2.22 ppb) and none per week (1.06 = 1.44 ppb),
respectively. We found that the mercury concentration of umbilical cord blood associate with fish consumption and
this was statistically significant and this fact revels that fish consumption is positively related to mercury levels in the
umbilical cord blood. We need systematic and periodic research on the general population to prevent mercury poison-
ing, which can be cause by low-level mercury exposure from dietary intake such as chronic fish consumption
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Table 1. General characteristics of investigated pregnant women

Characteristics Number(%)

Age

>30 69(43.4)

<30 90(56.6)
Frequency of fish consumption times

none 21(13.2)

1-2 /week 118(74.2)

> 3/week 20(12.6)
Type of fish consumed

Sliced raw fish 25(10.8)

Fish roasted 138(59.5)

Soup 57(24.6)

Can 12(5.2)
Residant duration(years)

<5 72(45.3)

5-10 19(11.9)

>10 68(42.8)

Table 2. Umbilical cord blood mercury level in pregnant women
by age group in Tongyeong, Korea

Ace  Number Minimum  Maximum Median value
& value (ppb)  value (ppb) (ppb)
<30 90 0 8.00 2.04 £2.00°
>30 69 0.01 14.80 3.18 £2.74°
Total 159 0.01 14.80 2.69 £2.50

Median value are expressed as means + SD, Means are signifi-
cantly different (p < 0.05)
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Table 3. Umbilical cord blood mercury level in pregnant women by
the preference of fish in Tongyeng, Korea

Rating of fish Number Minimum  Maximum Median

consumption value(ppb)  value(ppb) value(ppb)
Very like 15 0.10 8.80 3.81 £2.69
Like 61 0 14.80 2.88 +£3.05
Common like 82 0 7.44 2.39+1.90
Dislike 1 0.58 0.58 0.58 +£0.00

Median value are expressed as mean + SD, Means are not signifi-
cantly different (p > 0.05)
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Table 4. Umbilical cord blood mercury level in pregnant women by the frequency of fish consumption in Tongyeong, Korea

Frequency of fish consumption (per week) ~ Number Minimum value (ppb)  Maximum value (ppb) Median value (ppb)
None 21 0.01 4.16 1.60 £ 1.44°
1-2/week 118 0 11.1 2.63 £2.22°
> 3/week 20 0 14.8 4.15+4.02°
Median value are expressed as means + SD, Means are significantly different (p < 0.05)
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Table 5. Umbilical cord blood mercury level in pregnant women by type of fish consumed in Tongyeong, Korea
Type of fish Number Minimum value (ppb) Maximum value (ppb) Median value (ppb)
Sliced raw fish 25 0.01 8 1.99+2.27
Fish roasted 138 0 14.8 2.79+£2.59
Soup 57 0.01 14.8 3.10 £2.87
Can 12 0.01 7.21 2.28+£2.40
Median value are expressed as means £ SD
Table 6. Umbilical cord blood mercury level in pregnant women by fish species mainly consumed in Tongyeong, Korea
Fish species Number Minimum value (ppb) Maximum value (ppb) Median value (ppb)
Mackerel, hairtail 126 0 14.8 2.76 £2.62
Flounder 7 0.01 6.06 2.60 +£2.63
Sea bream 6 1.5 6.4 3.05+1.85
Tuna can 33 0.01 11.1 291+2.71
Anchovy 40 0.01 11.1 3.00 +£2.48
Others 20 0.01 8.5 3.27+223

Median value are expressed as means + SD
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Table 7. Umbilical cord blood mercury level in pregnant women by the amount of fish intake in Tongyeong, Korea

Amount of fish intake (about g) Number Minimum value (ppb) Maximum value (ppb) Median value (ppb)
Whole (300) 24 0.1 8.5 2.93+£2.20°
1-2 slice (100-200) 82 14.8 3.07 £2.77*
<1 slice (< 100) 53 10.2 1.97 £2.02°
Median value are expressed as means + SD, Means are significantly different(p < 0.05)
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Table 8. Umbilical cord blood mercury level in pregnant women by dental amalgam treatment in Tongyeong, Korea

Dental amalgam treatment Number Minimum value (ppb) Maximum value (ppb) Median value (ppb)
Treatedment 13 1.23 59 3.18 +1.38
No treatment 11 0.01 11.1 3.27+3.28

Median value are expressed as means + SD

Table 9. Umbilical cord blood mercury level in pregnant women according to sex of newborn infants in Tongyeong

Sex of newborn infants Number Minimum value (ppb) Maximum value (ppb) Median value (ppb)
Male 30 14.8 2.84 +3.34
Female 129 12.1 2.65+2.28

Median value are expressed as means + SD
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