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Mercury is a ubiquitous cumulative element which is existed and contaminated in
many forms; the most common route is fish intake. The purpose of this work was to study the
link between the rate of fishy food consumption and serum mercury level in both pregnant
mothers and cord blood of their newborns. This study consisted of 70 pregnant women and
their neonates. The study samples were collected from the maternal blood and cord blood of
their newborns at the delivery time. The mean of gestational age for their neonates is (36.9
+ 2.1) weeks. Detailed food frequency questionnaire was taken to evaluate the frequency of
fish consumption per week, and approximate frequency per month. Measurement of serum
mercury level was done using inductive coupled plasma mass spectrometry.This study finds
highly significant increase (P A0.01) in serum mercury level either in maternal blood or in
their newborns’ cord blood in a manner dependent on the frequency of fish consumption. High
significant positive correlation (P A0.01) has been recorded between maternal mercury level
and cord blood mercury level of their newborns. Also, the frequency of fish consumption is
high significantly correlated with mercury level in each of maternal blood and cord bleod of
their newborns (P A0.01). Hence, the study concludes thatmercury tends to accumulate in fish
food chains reaching the human beings. Frequency of fish consumption per month affects the
level of mercury in mothers and their neonates.

Keywords: Mercury, pregnant mother, fish intake, newborns.

Vol. 12(2), p. 503-509

Mercury is a cumulative harmful toxin;
it is ever-present in the environment, earth and
livings that are totally unable to avoid exposure
to some form of mercury'. Mercury is existed and
contaminated in many forms; elemental mercury,
organic mercury, and inorganic mercury. Humans
can be exposed to mercury by different routes;
ingestion, dermal contacts or inhalation?.

Elemental mercury is used in such in
thermometers, sphygmomanometers, and dental
amalgam. It is badly absorbed unless vaporized
form. Inorganic mercury is used in beauty products
corrosive sublimates,pesticides, explosives, and as
a preservativein some medicinal preparations like
vaccines. Inorganic mercury itself is not feasible
by ordinary routes. However, microorganisms can
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alter inorganic mercury to organic mercury, which
is toxic. Organic mercury is a lipophilic substance
that is predominantly in the form of ethyl or methyl
mercury. Organic mercury is dispersed in all tissues
due to its high permeability power crossing the
blood-brain barrier and placenta®>.

A constellation of penetrating
urbanization practices, technology, industry and
metals processing are strongly associated with
environmental pollution, human dietary practicing,
and personal change in lifestyle’. Mercury comes
into water by the wastes of industrial pollution.
Methylmercury is the predominant form of mercury
in fish and other seafood; it is methylated by algae
and bacteria in water. The methylmercury has slow
elimination rate and this leads to bio-accumulation
as small fish is being eaten by bigger fish, so its
toxicity increased by moving up in the food chain®.

Methylmercury is lipid soluble compound
that crosses the tissues easily, it crosses the blood
brain barrier tending to accumulate in the central
and peripheral nervous tissues, glomerular blood
barrier affecting the kidneys, maternal-fetal barrier
of the placenta reaching to the fetus.There is great
variation in the content, type and style of pregnant
women on fish consumption between countries.
This is to some extent due to local environmental
conditions, species availability and consumption
preferences'. It is believed that maternal fish intake
during pregnancy can affect the developing foetus
soon and at the long run causing intrauterine growth
restriction, low birth weight, premature labour,
weight gain and neurodevelopmental growth>*.

The goal of the present investigation was
to elucidate the relation between the rate of fishy
food consumption and serum mercury level in both
pregnant mothers and cord blood of their newborns
in order to recommend balanced maternal fish
consumption.

MATERIAL AND METHODS

This is a cross-sectional study randomly
enrolled 70 pregnant mothers and their newborns
from those attending El-Galaa Teaching Hospital
for Obstetrics and Gynecology, Cairo, from
September 2016 till June 2017. This study is a
part of the in-house project that was approved by
the Medical Ethical Committee of the National
Research Center (16/295). All participants were

informed about the objectives of the study and
volunteered to participate with providing a written
informed consent.

All participants were subjected to the
following

Full history taking;stress on gestational
and obstetric history.

Mothers with chronic illness, high risk
pregnancies, and neonates with any genetic or
congenital abnormalities were excluded from the
study.

Food frequency questionnaire (FFQ);
emphasis on fish consumption particularly; how
many times per week, and approximate frequency
per month. Then according to the reported
frequency, the subjects were classified into three
groups; none or once / month, 2-3 times/ month
and more than 4 times / month.

Assessment of mother anthropometric
measurements;the weights (kgs) of pregnant
mothers were measured and total gestational weight
gain was estimated by subtracting the early first
trimester weight from the last measured weight
before delivery (corrected to the nearest 0.1 gm),
height (cm) (corrected to the nearest 0.1 cm), and
body mass index [weight (kg)/height* (meter)]
according to WHO standards’.

Neonatal examination and anthropometric
measurements; full detailed physical examination
was done. The anthropometric measurements of
weight (kgs) (corrected to the nearest 0.1 gm),
length (cm) (corrected to the nearest 0.1 cm),
head circumference (cm) (corrected to the nearest
0.1 cm), and mid-upper arm circumference (cm)
(corrected to the nearest 0.1 cm) were carried
out®, Apgar scoring was recorded at one and five
minutes’.

Laboratory investigations

Five ml of maternal venous blood sample
was taken by highly trained nurse at the early
labour phase in normal vaginal delivery or at the
preparation time for caesarian section, and kept in
tube without EDTA.Ten ml of cord blood was taken
at time of delivery before placental separation and
put in EDTA free tubes.Both blood samples were
then centrifuged at 1800 ‘e under cooling (4°C)
to separate serum samples which were kept at -70
until analysis.

Measurement of mercurylevel in serum
was done using inductive coupled plasma mass
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spectrometry (ICP-MS). It is obtained from
Sigma- Aldrich, Australia, and labelled as Fluka
Trace Cert Ultra. The hydrochloric acid and
ultrapure nitric acid (HNO3) were taken from J.T.
Baker Inc. The other solvents and reagents used
as analytical grade were obtained from Sigma-
Aldrich, Australia. Deionized water was used for
washing the laboratory apparatus and glassware
together with the standard solutions and sample

Table 1. Maternal and neonatal
clinic-descriptive data

Clinic-descriptive data Mean +SD
Maternal factors

Age of mother 26.7 +5.6
Weight 754 +14.83
Height 157.7 +6.668
neonatal factors

Birth weight 2.9 +0.6
Birth length 474 +3.3
HC 34.2 +1.9
MAC 10.2 +1.5
Gestational age 36.9 +2.1

preparation (resistance < 18 m, Academic Milli-Q
Ultra-Pure Water System, Australia)'®.

Before starting the analysis, the ICP-
MS instrument was optimized to give the highest
possible signal intensities. Then the appropriate
calibration standards were measured through using
standard aqueous solutions diluted in the range
of 0.05 to 10 mg/L. According to the protocol of
quality assurance, at least six-point calibrations
of different ranges for mercury (0.10 to 10 mg/L
and 0.05 to 2000 pg/L) were done. From the
corresponding calibration curve, the concentrations
of mercury in the sample solution were determined.
Statistical analysis

Data were collected, verified, coded
and analyzed using the Statistical Package for
Social Science (SPSS) version 23 (SSPS Inc.,
Pennsylvania, USA). Qualitative data presented
as number and percentages. The comparison
between two groups with qualitative data was done
by using Chi-square test. Independent t-test was
used to compare between two groups regarding
quantitative data respectively. Pearson correlation
analysis was used to assess the relation between
two quantitative parameters in the same group. The
p-value was considered significant at P <0.05.

Table 2. Serum mercury levels in maternal and cord blood according to fish consumption

Mercury level

Fish consumption

none or once/ 2to 3 times/ more than 4 times/ F* P
month month month
mean +SD mean +SD mean +SD
Maternal Hg (ng/L) 1.56+1.12 6.11£3.56 23.10+£5.08 174.42 0.00
Cord blood Hg (ug/L) 1.58+1.20 6.08+3.52 20.55+5.55 123.55 0.00

*One way ANOVA, Post Hoc multiple comparisons.

*+P value A0.01(highly significant), d” 0.05 (significant), >0.05 (insignificant).

Table 3. Correlation between the mercury

Table 4. Correlation between the frequency of fish
consumption and mercury level in each of maternal

levels in maternal blood and cord blood blood and cord blood
Mercury level M Hg Mercury level fish consumption
Cord blood Hg r 0.948 M Hg r .889
P 0.000 P~ .000
Cord blood Hg r .878
* Pearson’s coefficient correlation test. P .000

**P value A0.01(highly significant), d” 0.05
(significant), >0.05 (insignificant).

“Pearson’s coefficient correlation test.
**P value A0.01(highly significant), d” 0.05 (significant),
>0.05 (insignificant).
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RESULTS

This cross section study involved 70
pregnant mothers and their newborns of both
sexes. Table (1) shows the clinic-descriptive data
studied for pregnant mothers and their newborns.
Mother ages are ranged between 18- 40 years with
(mean +SD) 26.7 + 5.6 years, their mean +SD of
gestational age is 36.9+ 2.1 and the mean +SD of
neonatal birth weight is 2.9 0.6 Kg.

Table (2) shows the dependence of
serum mercury levels in mothers and neonates
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on the frequency of fish consumption per month.
There is highly significant difference between fish
consumption per month and mercury level either
in maternal serum or in their newborns cord blood
serum among the three groups (P A0.01).

Table (3) illustrates a highly significant
correlation (P A0.01) between the mercury levels
in maternal blood and their fetal cord blood.

Table (4) shows highly significant positive
correlation (P A0.01) between the frequency of fish
consumption and mercury level in each of maternal
blood and cord blood of their newborns.
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Fig. 1. The distribution of mercury level in maternal blood according to fish consumption
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Fig. 2. The distribution of mercury level in cord blood according to fish consumption of pregnant mothers
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Fig. (1) Box and Whisker plots present
the distribution of mercury level in maternal blood
according to fish consumption

Fig. (2) Box and Whisker plots Illustrate
the distribution of mercury level in cord blood
according to fish consumption of pregnant mothers.

DISCUSSION

Mercury is ubiquitous element in the earth,
it is well established known toxic trace element.
Mercury toxicity is rising and spreading as a side
effect of industrial development and accompanied
pollution. The industrial pollution reaches the
aquatic environment, and affects the fish food
chains with transferred bioaccumulation''-'2.

Fish are the final link in the food chain
in the aquatic environment. The existence of
mercury in fish and their products is significant.
Accumulation of mercury in fish muscles depends
on its concentration in the environment, as it is
fixed to all the organs and tissues of fish and not
released?.

The placental membrane is lipophilic,
on the other side the mercury vapour and
methylmercury are fat-soluble so they penetrate
the placental membrane easily. Mercury has been
found to lessen the carrying ability of blood to
oxygen encouraging hypoxic state. In addition,
mercury may affect the balance of most of the
body’s essential nutrients by inhibition of nutrient
transport through the placental membrane. An
inhibition of nutrient transport may cause fetal
death, congenital malformations, or growth
retardation®.

The data of the present study revealed
highly significant difference between mercury
levels either in maternal serum and their newborns
cord blood among the three groups regarding the
monthly frequency of fish consumption this finding
is consistent with the resultsobtained bySong et
al®. In accordance to our results, Taylor et al.**
reported that fish-eaters are significantly have
high blood mercury level that markedly increased
with increased frequency of consumption of fish
especially white fish and of oily fish.

Basu et al."> assessed the mercury level
in maternal blood through the three trimesters of
conception and the fetal cord blood and they found
that the maternal blood mercury values are not

significantly different across the three trimesters,
but they are significantly correlated. These
investigator observed that only third trimester
maternal mercury level is significantlyassociatedto
cord blood mercury which is explained as the
early fetal exposure may be notwell reflected in
cord blood samples due to the mercury half-life
in the blood is about 3-4 months. In addition
they mentioned that the seafood consumption
servings per month are positively and significantly
correlated with maternal blood mercury in the
second trimester and more in the third trimester.

Studying the coefficient relation between
mercury levels in maternal blood and cord blood
displayed a highly significant positive correlation.
This result comes in parallel with the previous
studies® 3¢,

Kim et al.'® monitored the total mercury
and methylmercury levels in the maternal blood
and in the umbilical cord blood at birth and they
found high significant positive correlation between
them which is explained by high fish and shellfish
consumption.

The current study showed highly
significant positive correlation between the
frequency of fish consumption per month and
mercury level in each of maternal blood and cord
blood samples. This result is similar to that of* '*.

Kim et al? study compared between
mercury levels in two groups of pregnant women;
group received fish as its usual frequency and
group advised to restrict fish consumption during
pregnancy (case-control study). These investigators
found that the maternal blood mercury level in late
pregnancy is positively correlated with mercury
level of cord blood. Also, the blood mercury level
in the group who ate fish more than four times per
month has been found to be significantly higher
than that of the group who did not consume
fish. Finally the level of blood mercury has been
found to be decreased in fish restricted group in
comparison to the other group when these subjects
are followed up for one year.

From other point of view, fish consumption
during pregnancy is balanced scale between
benefits and risks (hazards). Fish is known as
important source of vitamins, iodine and long-
chain polyunsaturated fatty acids(omega-3). It also
provides necessary minerals such as manganese
(Mn), copper (Cu), and selenium (Se), that may
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illustrate the neutralization role against toxic effects
triggered by mercury® '"-'8,

Wide disperse in the guidelines and
recommendationsabout maternal fish consumption
are present, they are relatively consistent to avoid
the predatory species prevalent and consumed in
each county, in addition to widening the intake
spacing and decreasing the amount of serving. The
widening of variation distance is depending to each
country circumstances regarding aquatic pollution,
type of fish available, and food costumes'.

In summary, mercury is a cumulative
harmful toxin, the industrial pollution invaded
the aquatic environment, and mercury tends to
accumulate in fish food chains reaching the human
beings.The level of maternal blood mercury before
delivery is significantly related to the mercury
level of their newborns, besides the maternal
and cord blood mercury levels are significantly
associated with the amount of fish consumption.
Contamination and fish frequency consumption are
major associated risk factors for elevated mercury
blood level.

CONCLUSION

The outcomes of the current study revealed
high significant difference between mercury level
either in maternal blood and their newborns cord
blood among the studied groups regarding the
frequency of fish consumption per month. High
significant positive correlation has been found
between mercury levels in maternal blood and
cord blood. High significant positive correlation
has been observed between the frequency of fish
consumption per month and mercury level in each
of maternal blood and cord blood samples. So, fish
frequency consumption equilibrium is needed,
biomonitoring and evaluation of contaminated
regions are needed.
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