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Abstract

Mercury (Hg) is a natural chemical element found in the Earth's crust in three forms, namely elemental, inorganic and
organic. Mercury is formed naturally through anthropogenic activities, volcanoes or seepage of groundwater through
mercury deposits. Mercury exposure cause harm to pregnant women and the fetus. Some mercury compounds
bioaccumulate and cross the placenta to the fetus. They also pollute colostrum and breast milk, causing severe health
problems for newborns such as, disabled and a tendency to hyperactivity or autism. High fish consumption increase
mercury levels in pregnant women. Fish intake during pregnancy is associated with mercury levels in hair in pregnant
women, mainly the frequency of fish intake, types of fish and the amount of fish consumed. This study aims to determine
the relationship between fish consumption and mercury levels in the hair of pregnant women. Hair samples were taken
from 53 pregnant women in Bulukumba district using purposive sampling technique. Hair analysis used Atomic
Absorption Spectrophotometer (AAS) AMA 254 with a wavelength of 253.7 um. This research is analytic observational
with a cross-sectional study design. The results showed that were 73.6% of mercury levels in the hair of pregnant women
were abnormal, then 64.2% of pregnant women who consumed fish> 3 times / week and 35.8% of fish consumption < 3
times / week It is concluded that there was a significant relationship between fish consumption and mercury levels in the
hair of pregnant women, but it was not significant for total fish consumption. The community is advised to use mercury
friendly materials and tools and to the government to intensify education to vulnerable communities about the dangers of
mercury in pregnant women.
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describes the anthropogenic source of mercury from
gold mining, where the results of the examination of
sediment and fish in rivers have passed the safe value
required by WHO (0.5 mg kg-1). The results of the
investigation of mercury levels in sediment were 2.4 mg
kg-1 and 1 mg kg-1 in fish. The high concentration of
mercury in sediment and fish is due to agricultural
activities and gold mining around the river [24].

INTRODUCTION

Mercury (Hg) is a chemical element that
occurs naturally in the Earth's crust in three chemical
forms, namely elemental, inorganic and organic, in
liquid form, silver-white, volatile at room temperature
and easily mixes with other metals such as gold, silver
and tin [11, 16]. Mercury is formed naturally through
anthropogenic activities, volcanoes or through seepage
of  groundwater  through  mercury  deposits.

) . ; Cases of poisoning caused by mercury were
Anthropogenic activities can lead to increased exposure

reported in Turkey in 2013, where 179 children were

to mercury and residue in the environment [22].

According to Egani et al., [3] anthropogenic
activities that occurred in Pakistan caused mercury
levels in the air through dust particles to have passed
the safe threshold where measurement results in 22
different locations obtained 3000 ppb, high
concentrations of mercury in the air. Study in Peru

hospitalized for mercury poisoning, and three people
died [19]. In 2019 in Turkey there was mercury
poisoning which resulted in 29 people being
hospitalized and one person dying. Mercury poisoning
that occurs in Turkey is caused by inhaling mercury
vapour while practising in a laboratory using a
thermometer containing mercury [7]. In Indonesia,
cases of mercury poisoning have been reported in
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several places, such as the case of pollution in Buyat
Bay due to contamination with the gold mining of PT.
Newmont and PETI activities that pollute rivers in
Central Kalimantan [20].

Mercury can enter the human body through an
exposure mechanism known as "port d entry”, namely
the skin, respiration and digestion. Consumption of fish,
use of amalgam in dentistry, use of cosmetics and
smoking are problems that also contribute to increased
exposure to mercury in the human body, especially
pregnant women and children who are the groups most
vulnerable to the impact of mercury exposure. The
pathway of Mercury exposure into the body affects the
form of the disturbance it causes. People who are
exposed to mercury vapours can experience impaired
brain function. The decline is caused by cortical
disorders which have implications for the development
of the nervous system. Nervous system disorders bring
to some effects, such as psychological complications,
emotional disturbances, as well as severe mental
hyperactivity [10, 26].

Mercury exposure can also cause harm to
pregnant women and the fetus they are carrying.
According to Yoshida, Al-saleh et al., [1, 27] some
mercury compounds bioaccumulated and passed
through the placenta to the fetus. It also polluted the
colostrum and breast milk and resulted in serious health
problems for newborns in the form of babies being
deformed and a tendency to hyperactivity or autism.
Total mercury (THg) levels in hair and methyl mercury
MeHg levels in umbilical cord blood increases
significantly with increasing of frequency of fish
consumption [15]. High fish consumption also rose the
mercury levels in pregnant women [2]. Fish intake
during pregnancy is associated with mercury levels in
hair of pregnant women, especially the frequency
intake, types of fish and the amount of fish consumed.
So, this study aims to analyze the relationship between
fish consumption and mercury levels in the hair of
pregnant women in Bulukumba district.

MATERIALS AND METHODS
Location and time of Research

This research was conducted at the Regional
General Hospital of H. Andi Sultan Daeng Radja,
Yasira Mother and Child Hospital, Caile Public Health
Center and Ponre Public Health Center, Bulukumba
District. The study held from June to August 2020.

Type of Research
This study is analytical observational that
explains the relationship between variables independent

and dependent through hypothesis testing with a cross
sectional study design.

Population and Sample

The population in this study were all pregnant
women who visited H. Andi Sultan Daeng Radja
Regional General Hospital, Yasira Mother and Child
Hospital, Caile Public health Center and Ponre Public
health Center, in Bulukumba district. Samples were
selected based on inclusion criteria with purposive
sampling techniques. Samples were pregnant women in
the first trimester, second trimester and third trimester
who planned to give birth in Bulukumba district. The
number of samples in this study was 53 samples.

Hair Sampling

The method used in hair sampling had been
applied in the previous study Schaefer et al., [25] 0.05
mg hair sample was taken from the occipital area of the
head close to the scalp, Each lock of hair was then
clamped at the base then cut with scissors, around 1-3
cm from the root hair or at most with the scalp. The hair
was stored in a plastic bag until analysis.

Hair Analysis Method

The dry hair sample was weighed as much as
0.05 mg, the sample was put into a 50 ml volumetric
flask, then the volumetric flask was heated with an
electric bath until the hair decomposed at a temperature
of 300 ° C, 5 ml of HNO; (p) was added to the sample
then closed, homogenized by turning the pumpkin
slowly. 5 ml of HCL (p) was added and homogenized
again, then heated with an electric bath for 2 hours at
300 ° C, then filtered with Whatman filter paper with a
diameter of 125 mm No. 40 Cat no.1440-125. Add 20%
nitric acid, measure each sample with an AMA 254
Atomic Absorption Spectrophotometer (AAS) with a
wavelength of 253.7 um. Create a calibration curve
then calculate the mercury level in units of pg/g. For
standardization used the standard solution (SRM)
1702260100 brand KGaA made in Germany.

Data analysis

The data analysis used in this study is a
bivariate analysis that relates the independent variable
(fish consumption) and the dependent variable (hair
mercury levels) using the Chi-Square test.

RESULT

At this stage, a bivariate analysis was carried
out between the independent variables. In this case, the
frequency of fish consumption with the dependent
variable, namely mercury levels in the hair of pregnant
women. The results of data processing using SPSS will
be described as follows:
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Table-1: The Relationship between Fish Consumption Frequency and Hair Mercury Levels of Pregnant Women
in Bulukumba District in 2020

Fish Consumption Frequency | Mercury levels in hair Total p®
Abnormal n (%) | Normal n (%) N (%)

> 3 times / week 21 61,8 13 | 38,2 34 | 100.0 | 0,009

< 3 times / week 18 94,7 1 |53 19 | 100.0

Total 39 73,6. 14 | 26,4 53 | 100.0

Source: Primary Data, 2020
Note: a. Chi-Square test b. a<0,05

Table-1 shows that out of 53 respondents, 34
respondents who frequently consumed fish > 3
times/week and 61.8% had abnormal mercury levels (>
1ug/g) and 19 respondents who consumed < 3
times/week which 94.7% of them had abnormal

mercury levels (> 1 pg/g). The p-value (p) = 0.009 is
significant at (p = 0.009 < a 0.05). So it can be assumed
that there is a relationship between the frequency of
eating fish and mercury levels in the hair of pregnant
women.

Table-2: The Relationship of Total Fish Consumption to Mercury Levels in Hair of Pregnant Women in
Bulukumba District in 2020

Total Fish Mercury levels in hair Total p®
Consumption Abnormal n (%) | Normal n (%) N (%0)

> 3 times / week | 21 74,1 7 | 259 34 | 100.0 | 0,934
< 3times/week | 19 73,1 7 |269 19 | 100.0

Total 39 73,6 14 | 26,4 53 | 100.0

Source: Primary Data, 2020
Note: a. Chi-Square test b. a<0,05

Table-2 shows the results of the bivariate
analysis between the amount of seafood consumption
and mercury levels in the hair of pregnant women. Of
the 53 respondents, there were 27 respondents who
consumed > 12 ounces/week of seafood, of which 20
respondents or 74.1% had mercury levels that were not
normal/exceeded the threshold value (> 1 ug/g). There
were 26 respondents who consumed seafood < 12
ounce/week of which 19 respondents had abnormal
mercury levels in their hair or 73.1%. The probability
value (p) shows a value of 0.934, not significant at a
0.05 (p > a 0.05). The amount of fish consumption is
not related to mercury levels in the hair of pregnant
women.

DISCUSSION

Morrissette et al., [17] stated that the
frequency of fish consumption during pregnancy has a
significant positive relationship with levels of mercury
in the hair of pregnant women, especially in the second
and third trimesters. According to Drouillet et al., [5]
the frequency of fish consumption is associated with an
increase in mercury levels in the hair of pregnant
women, but the levels of mercury in the hair are still
within normal limits because < 1. Frequency of fish
intake during pregnancy with mercury levels in hair in
pregnant women. The results of the different analysis
were statistically significant (p = 0.04). Mercury levels
in hair among pregnant women with a consumption
frequency of > 4 meals/week were higher than the
group of pregnant women who consumed fish 1
time/week [23].

According to Gaxiola-Robles et al., [6] there
was a significant relationship between the frequency of
seafood consumption and increased levels of mercury in
the hair of pregnant women. The frequency of seafood
consumption > 2 times/week was significant (p = 0.01)
when compared to seafood consumption once/month.
According to Kobayashi et al., [4] the frequency of
seafood consumption is a factor that affects the
concentration of total mercury (THg) in the hair of
pregnant women. The results of his research explained
that the frequency of seafood consumption was
significant with the presence of mercury levels in the
hair of pregnant women. The results of the food
frequency consumption (FFQ) show that pregnant
women who consume seafood < 3 times/week have
mercury levels above the normal level, namely 1 pg/g
[4, 8].

Pregnant women are recommended not to
consume seafood > 12 ounces/week or 2 servings of
canned tuna per week and no more than 6 ounces of
white tuna. If the mercury content in local fish is
unknown, then fish consumption should be limited to 6
ounces/week. However, a study conducted by Avon
Longitudinal Study of Parents and Children (ALSPAC)
using the longitudinal study method stated that pregnant
women should limit their fish intake to only 340 grams
per week [9]. This study is in line with the results of
research by Kirk et al., [13] where the amount of
seafood consumption does not have a significant effect
on the hair of pregnant women. The results of
measurements of mercury levels in hair are still in a
safe condition, namely 0.58 pg/g, the cause is because
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the fish diet is regulated by pregnant women, which
does not exceed 12 ounces/week.

Other studies have given different results,
where the concentration of mercury in umbilical cord
blood, in early and late pregnancy tended to increase
when the frequency of fish intake increase. It was
positively related to fish consumption that exceeds the
Food Drug Association (FDA) recommendation of 12
ounces/week [12] Sagiv et al., [21] stated that there is a
significant relationship between the amount of seafood
consumption > 2 servings/week and the increase in
mercury levels in the hair of pregnant women.
According to Naess et al., [18], there was a significantly
different effect between the group that was given the
intervention, fish consumption of 400 grams/week and
the group that was not given the intervention. The
difference in treatment significantly affected the
mercury levels in the hair of pregnant women, where
the intervention giving fish consumption contributed to
the mercury levels in the hair of pregnant women.

CONCLUSION

It is concluded that there was a significant
relationship between the frequency of fish consumption
and mercury levels in the hair of pregnant women.
However, the amount of fish consumption was not
significantly related to the hair levels of mercury. It is
suggested to the public to use household materials and
tools, including agricultural equipment that is mercury
friendly and to provide education regarding the dangers
of mercury on the health of pregnant women.
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