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Objective To evaluate levels of lead (Pb) and cadmium (Cd) in the breast milk in the second post-
partum month, to investigate the relationship between Pb/Cd levels in breast milk and some sociodemo-
graphic parameters, and to explore whether these levels affect the infants’ physical status or the mothers’
psychological status (postpartum depression).

Methods A cross-sectional study was conducted between November 2009 and December 2010. Al-
together 170 healthy mothers were enrolled from Nanjing Maternity and Child Health Care Hospital. The
inclusion criteria were: voluntary to participate in this study, healthy, with no chronic disease, breastfeeding
in the second postpartum month, living in a suburban but not non-industrial area of Nanjing, and not occupa-
tionally exposed to toxic metals. All the mothers completed a questionnaire and were evaluated based on the
Edinburgh Postpartum Depression Scale (EPDS) to identify the risk of postpartum depression. Pb and Cd
levels in breast milk were determined by inductively coupled plasma mass spectroscopy. The infants of these
mothers were examined for their z scores of weight for age, length for age, head circumference for age, and
body mass index for age.

Results The median breast milk levels of Pb and Cd were 40.6 pg/L and 0.67 ug/L, respectively. In
164 (96.5%) of the 170 samples, Pb levels were higher than the limit reported by the World Health Or-
ganization (> 5 g/L). Breast milk Cd level was > 1 pg/L in 54 (31.8%) mothers. The mothers with a his-
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tory of anemia had a higher breast milk Pb level than those without a history of anemia (41.1 pg/L vs.
37.9 pug/L, P = 0.050). The median breast milk Cd level in those who were active and passive smokers dur-
ing pregnancy was significantly higher than that in non-smokers (0.88 pg/L vs. 0.00 ug/L, P =0.025). The
breast milk Cd level in the mothers not taking iron and vitamin supplements for 2 months postpartum was
higher than in those taking the supplements (iron supplement: 0.74 pug/L vs. 0.00 pg/L, P = 0.025; vitamin
supplement: 0.78 pg/L vs. 0.00 pg/L, P = 0.005). Breast milk Cd level at the second postpartum month was
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negatively correlated with the z scores of head circumference (r = — 0.248, P = 0.042) and weight for age at
birth (r = — 0.241, P = 0.024) in girls. No correlation was found between the breast milk Pb/Cd levels and
the EPDS scores.

Conclusion  Considering the high levels of Pb and Cd in breast milk in this study, breast milk moni-

toring programs are ncccssary.

Chin Med Sci ] 2013; 28(1):7-15

HE rapid industrialization and urbanization have

increased the exposure to environmental pol-

lutants.! Lead (Pb) and cadmium (Cd) have been

reported as among the top 10 toxic metals in the
Priority List of Hazardous Substances announced by the
Agency for Toxic Substances and Disease Registry.? Pb
poses a public health problem due to its adverse effects,
mainly those affecting the central nervous system in the
most vulnerable populations, such as pregnant and lac-
tating women and children. In adults, Pb exposure has
been found associated with anxiety and depression.’ Be-
cause of the absence of a safe exposure limit in children
and the ability of Pb to accumulate in the body for a long
time, a great interest in evaluating its adverse effects in
low concentrations has emerged.* Cd has also been found
to cause neurotoxicologic and behavioral changes in both
human and experimental animal studies.” Cd exposure
may be implicated in some neurological disorders including
hyperactivity and increased aggressiveness in humans.®
Nonetheless, the observational clinical data on the rela-
tionship between anxiety or depression and Cd exposure
are inadequate.

Pb can negatively influence the growth of newborns.
Previous studies have reported an inverse relationship
between anthropometric measurements of newborns and
the Pb levels in placenta/umbilical cord.” As Pb is readily
transferred to the fetus through the placenta,® its inter-
ference can be observed on early embryonic development
and during the last months of pregnancy.’ The primary
sources of Pb in breast milk are diet and bone lead. When
up to 5% of bone mass is mobilized as a source of calcium
during pregnancy and lactation, the lead accumulated in
bone from previous exposure is concomitantly released
into the blood and excreted into breast milk.*® Detectable
Pb level in breast milk has been documented in population
studies of women with no current environmental or oc-

cupational Pb exposures.!!

The levels of toxic metals in breast milk can indicate
the exposure on the part of the infants and the possible
prenatal exposure on the part of the mothers.*? A limited
number of studies have been conducted to determine the
toxic metal concentrations in breast milk.* In the present
study, we detected the Pb and Cd levels in breast milk in
the second postpartum month, investigated the relation-
ship between some sociodemographic parameters and the
concentrations of Pb and Cd, and analyzed the influence of
these toxic metals on the infants’ growth and on the
mothers’ postpartum depression.

MATERIALS AND METHODS

Study population

This is a cross-sectional study conducted from November
2009 to December 2010. A total of 170 voluntarily enrolled
healthy mothers were evaluated at Nanjing Maternity and
Child Health Care Hospital, and all of them provided breast
milk samples at the second postpartum month. These
mothers were all living in a suburban but not non-industrial
area of Nanjing, and not occupationally exposed to toxic
metals.

All the mothers completed a questionnaire regarding
their occupation, smoking habits, childbearing history,
history of anemia at any time, and intake of iron and vi-
tamin supplementation during pregnancy and within
2 months after delivery. The level of maternal hemoglobin
on the first postpartum day was taken from the hospital
records. All the studied mothers were evaluated using the
Edinburgh Postpartum Depression Scale (EPDS) to identify
the risk of postpartum depression, those with a score =13
were considered at the risk of depression.'®* The infants of
these mothers were examined, and their z scores of weight
for age (WAZ), length for age (LAZ), head circumference
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for age (HCZ), and body mass index for age (BAZ) were
calculated based on recent World Health Organization
Growth References.'* The study was approved by the
Ethical Committee of Nanjing Maternity and Child Health
Care Hospital. The mothers were informed about the
purpose of the study and written informed consents were
obtained from all the participants.

Analysis of the breast milk

The breast milk samples were collected 2 hours after the
latest feeding session in the morning. Every mother ex-
pressed 10 mL milk directly into clean polyethylene tubes.
All the samples were frozen immediately after collection
and kept in —20°C until analyzed.

In order to minimize the polyatomic interferences,
reagent water equivalent to ASTM Type 1 (ASTM D 1193,
>18 mQ cm resistivity), 0.5% (v/v) nitric acid, a tuning
solution (for sensitivity tuning: 10 pg/L for each of the
metals Li, Y, and Tl in 0.1% HNOs), and a single-element
standard stock solution for Pb and Cd were used. Breast
milk sample (1 g) was accurately weighed, put into a dry
XP1500 vessel, into which 5 mL of 0.1% HNOs and 5 mL of
distilled water were added. For digestion, this mixture was
placed in a microwave oven at 105°C for 10 minutes. Fol-
lowing digestion, the samples were diluted with 25 mL
distilled water. The standard stock solution and the milk
samples in the polyethylene tubes were placed in the
automatic sequencer of the Inductively Coupled Plasma
Mass Spectrometer (Yokogawa Analytical Systems, Tokyo,
Japan). The lowest limits of quantitation (LOQ) for Pb and
Cd were both 0.2 pg/L.

Statistical analysis

The data were analyzed using SPSS 14.0. The results were
presented as means+SD (range), and medians (25th-75th
percentiles). The Mann-Whitney U test was applied to
compare the Pb and Cd levels between subgroups divided
according to the characteristics listed in the questionnaire.
The Pearson correlation coefficient was used for the rela-
tionship between breast milk Pb and Cd concentrations and
numerical variables (anthropometric measurements, EPDS
scores, etc.). P<0.05 was considered statistically signifi-
cant.

RESULTS

General information

The mean maternal age was 26+4 years (18-42 years), 7
(4.1%) were over 34 years. One hundred and ten (64.7%)
of the mothers had been educated for no more than 8
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years. Only 37 (21.8%) mothers were working. The mon-
thly family income was less than 2000 yuan in 20 (11.8%),
2000 yuan in 40 (23.5%), and over 2000 yuan in 110
(64.7%). Mean gravidity was 2.1£0.9, and mean parity
1.7+0.8 (Table 1). The birth interval was less than 2 years
in 10 (5.3%) mothers who had parity > 1. The mean
maternal hemoglobin level was 11.4+1.4 g/dL (6.1-14.8
g/dL).

Seventy-five (44.1%) of the infants were female and
95 (55.9%) were male. Nine (5.3%) of the infants were
< 2500 g at birth and 21 were born < 37 weeks gestation.
The mean birth weight was 3216+345 g (2131-4110 g)
and the mean head circumference at birth was 34.1+
1.7 cm (31.0-39.0 cm). In the second month after birth,
the mean weight for age was 4788+634 g (2670-7100 g),
the mean length for age was 54.17+2.71 cm (41.5-67.0
cm), and the mean head circumference for age was 37.9+
1.4 cm (33.0-42.0 cm) (Table 1).

Pb and Cd levels in breast milk

The Pb level was above the LOQ in 168 (98.8%) breast milk
samples, and > 5 ug/L in 164 (96.5%) samples. The me-
dian (25th-75th percentile) Pb level of the 170 samples
was 40.6 pg/L (22.1-59.2 pg/L), which was confirmed by a
duplicate analysis.

The Cd level in breast milk was above LOQ in 87
(51.2%) samples, and > 1 pg/L in 54 (31.8%) samples.
The median Cd level was 0.67 pg/L (< LOQ-1.26 pg/L)
(Table 2). The highest Cd level in the samples was
43.0 ug/L. The mother was 19 years old, and this was her
first pregnancy. The baby was delivered by vaginal birth,
weighing 3400 g. There was no history of chronic disease.

Table 1. Characteristics of the studied mothers and infants

Characteristics Values
Mothers (n=170)

Age [year, X s (range)]

264 (18-42)

Being housewife [n (%)] 133 (78.2)

Education <8 years [n (%)] 110 (64.7)

Gravidity [times, x #s (range)] 2.1+0.9 (1-11)

Parity [times, X £s (range)] 1.7£0.8 (1-9)
Infants (n=170)

Gender (male/female) 95/75

Gestational age [week, X s (range)] 38.4+1.4(32.0-41.0)
3216+345(2131-4110)
Head circumference at birth [cm, X *s (range)] 34.1£1.7(31.0-39.0)
4788+634(2670-7100)
Length for age at 2 months [cm,; +s (range)] 54.17+2.71(41.5-67.0)

37.9+1.4(33.0-42.0)

Birth weight [g, X #s (range)]
Weight for age at 2 months [g, X #s (range)]

Head circumference for age at 2 months

[em, X s (range)]
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She was diagnosed with anemia during the pregnancy but
did not take iron supplements. The maternal hemoglobin
level on the first postpartum day was 9.1 g/dL. She had
lived in a suburban area since childhood. The heating in her
former childhood house was provided by a coal stove. Her
family currently lived in a 20-year-old house, heated by a
coal stove as well, and close to the main road (< 200 m).
She and her husband were both non-smokers and the
mother was not exposed to cigarette smoke during her
childhood in her family environment.

Relationship between maternal sociodemographic
characteristics and breast milk Pb/Cd levels
The maternal age and education level, monthly family
income, parity, and birth interval were not related with the
breast milk Pb and Cd levels. The employment status of the
mothers did not affect the Pb level in breast milk, while the
median breast milk Cd level was higher in the unemployed
mothers than that in the working mothers (0.71 pg/L vs.
0.01 pg/L, P = 0.025).

Active and passive smoking during pregnancy and in
2 postpartum months was analyzed. The mean daily
number of cigarettes in active smokers was < 5 and thus
active and passive smokers were combined for analysis
(active and passive smokers versus non-smokers).
Smoking during pregnancy or in 2 postpartum months had
no effect on the breast milk Pb level, while the median
breast milk Cd level in the active and passive smokers
during pregnancy was significantly higher than that in

non-smokers (0.88 pg/L vs. 0.00 pg/L, P = 0.025, Table 3).

Smoking in 2 postpartum months had no significant effect
on the breast milk Cd level.

The mothers with a history of anemia at any time had
higher breast milk Pb level than those without anemia
(41.1 pg/Lvs. 37.9 pg/L, P = 0.050, Table 3). According to
the Spearman correlation analysis, no significant correla-
tion was observed between the maternal Hb level and the
breast milk levels of Pb and Cd (Pb: rs = - 0.031, P =
0.644; Cd: rs = — 0.117, P = 0.160). The use of iron and
vitamin supplements during pregnancy or in 2 postpartum
months did not affect the breast milk Pb level. The mothers
who did not take iron and vitamin supplements for
2 months postpartum had higher breast milk Cd level than
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those who did (iron supplement; 0.74 pg/L vs. 00 ug/L,
P = 0.025; vitamin supplement: 0.78 pg/L vs. 0.00 pg/,
P= 0.005; Table 3). Nonetheless, the use of iron and vi-
tamin supplements during pregnancy did not affect the
breast milk Cd level.

Twenty-six mothers (15.3%) were at risk of postpar-
tum depression at the second postpartum month. The
breast milk Pb and Cd levels in the mothers at risk of de-
pression were not significantly different from those in the
mothers not at risk (Pb: r= - 0.055, P> 0.05; Cd:
r= - 0.051, P > 0.05).

Relationship between infant factors and breast milk
Pb/Cd levels
Breast milk Pb or Cd levels did not change with birth weight,
gestational age, or gender of infants (Table 4). In the in-
fants, 61 had crying attacks of colic type and 75 had ir-
regular sleep pattern. Infants with irregular sleep pattern
and colic crying had similar breast milk Cd and Pb levels
compared with infants without these problems. A total of
117 infants (68.8%) were exclusively breastfed at the
second postpartum month. In the comparison between
exclusively breastfed infants and mixed fed infants, the Pb
and Cd levels in their mothers’ breast milk at the second
postpartum month showed no significant difference.
Breast milk Cd level at the second postpartum month
was negatively correlated with HCZ and WAZ at birth in
girls (HCZ: r= - 0.248, P = 0.042; WAZ: r = — 0.241,
P = 0.024; Table 5). Breast milk Pb and Cd levels were not
correlated with other anthropometric measurements.

DISCUSSION

The WHO has reported that 2-5 pg/L of Pb may exist in
the breast milk in 3 postpartum months under normal con-
ditions based on its research conducted in 1989 in 6 coun-
tries (Guatemala, Hungary, Nigeria, Philippines, Sweden,
and Zaire.).'® Pb level in breast milk varies with regions
(0.5-126.6 pg/L).'**® The difference in the breast milk
Pb level may depend on various factors such as the time
of sampling (morning or night), the time of lactation (co-
lostrum/transient/mature milk or foremilk/hindmilk), the
method of sampling (pump or manual), maternal factors

Table 2. Levels of lead (Pb) and cadmium (Cd) in breast milk at the second postpartum month (pg/L, n = 170)

Percentiles > LOQ > WHO recommended
Toxic metals Minimum Maximum
25 50 75 [n (%)] limit level [n (%)]
Pb < LOQ 22.1 40.6 59.2 1212.0 168 (98.8) 164 (96.5)
Cd < LOQ < LOQ 0.67 1.26 43.0 87 (51.2) 54 (31.8)

LOQ: limits of quantitation; LOQ for Pb and Cd are both 0.2 pg/L; WHO recommended limit for Pb is < 5 pg/L, for Cd is < 1 pg/L.
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Table 3. Maternal sociodemographic characteristics and Pb/Cd levels in breast milk

Pb level [ug/L, median Cd level [ug/L, median

Sociodemographic characteristics Number . .
(25th-75th percentile)] (25th-75th percentile)]
Age (year)
<21 41 40.9 (17.3-59.1) 0.51 (0.00-1.64)
>21 129 40.2 (12.1-59.1) 0.61 (0.00-1.24)

Monthly family income (yuan)

<2000 60 41.9 (14.3-59.1) 0.00 (0.00-1.47)

>2000 110 40.42 (14.0-59.1) 0.61 (0.00-1.23)
Education (year)

<8 110 40.0 (12.8-56.2) 0.61 (0.00-1.22)

>8 60 41.3 (14.3-55.7) 0.61 (0.00-1.41)
Parity

1 81 40.7 (11.4-59.7) 0.62 (0.00-1.37)

>1 89 40.1 (10.8-24.3) 0.68 (0.00-1.24)
Working status

Employed 37 41.1 (9.25-56.7) 0.01 (0.00-0.69)*

Housewife 133 40.2 (11.7-59.4) 0.71 (0.00-1.28)
Birth interval (year)

<2 14 43.6 (20.1-61.2) 0.52 (0.00-3.31)

>2 72 40.0 (11.3-49.0) 0.64 (0.00-1.22)
Smoking during pregnancy

Active and passive 84 40.6 (12.4-51.0) 0.88 (0.00-1.30)*

No smoking 86 40.5 (10.5-58.1) 0.00 (0.00-1.12)
Smoking during 2 postpartum months

Active and passive 114 40.9 (10.3-61.1) 0.70 (0.00-1.36)

No smoking 56 40.0 (10.7-55.1) 0.24 (0.00-1.22)
Hb value on the first postpartum day (g/dL)

<11 41 40.4 (15.3-58.3) 0.84 (0.00-1.53)

>11 129 40.6 (10.1-54.7) 0.67 (0.00-1.20)
Intake of vitamin supplement in pregnancy

Yes 140 40.6 (12.2-61.4) 0.00 (0.00-1.24)

No 30 41.6 (13.7-58.5) 0.69 (0.00-1.29)
Intake of iron supplement in pregnancy

Yes 40 46.4 (3.41-54.9) 0.53 (0.00-1.33)

No 130 40.0 (12.8-60.1) 0.67 (0.00-1.14)
Intake of vitamin supplement in 2 postpartum months

Yes 40 41.2 (15.1-57.4) 0.00 (0.00-0.78)*

No 130 40.0 (9.47-59.0) 0.78 (0.00-1.26)
Intake of iron supplement in 2 postpartum months

Yes 37 42.6 (15.1-57.1) 0.00 (0.00-0.98)*

No 113 39.2 (9.10-59.8) 0.74 (0.00-1.16)
History of anemia at any time

Yes 67 41.1 (17.8-61.0)" 0.51 (0.00-1.34)

No 34 37.9 (6.75-54.3) 0.21 (0.00-1.09)

*P=0.025 compared with the housewives/women not smoking during pregnancy/women not taking iron supplement during 2 postpaitum
months; *P=0.005 compared with the women not taking vitamin supplement during 2 postpartum months; "P=0.050 compared with the
women without a history of anemia at any time.
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Table 4. Relationship between infant factors and Pb/Cd levels in breast milk at the second postpartum month

Pb level [ug/L, median

Cd level [pg/L, median

Infant factor Number . .
(25th-75th percentile)] (25th-75th percentile)]

Gender

Girl 75 40.1 (9.14-41.4) 0.51 (0.00-1.17)

Boy 95 40.9 (14.5-49.4) 0.61 (0.00-1.26)
Gestational age (week)

<37 34 40.1 (15.2-48.9) 0.01 (0.00-1.39)

=37 136 40.6 (12.2-50.2) 0.70 (0.00-1.26)
Birth weight (g)

<2500 21 40.1 (8.1-47.2) 0.18 (0.00-1.01)

=2500 149 40.7 (10.8-49.8) 0.68 (0.00-1.27)
Sleep pattern

Regular 95 40.6 (11.4-48.1) 0.69 (0.00-1.16)

Irregular 75 40.6 (12.0-60.2) 0.51 (0.00-1.21)
Colic crying

Yes 61 40.6 (11.0-49.0) 0.70 (0.00-1.34)

No 109 40.6 (12.1-49.4) 0.71 (0.00-1.21)

Table 5. Correlations between breast milk Pb/Cd levels and z scores of anthropometric measurements at

birth and the second postpartum month

Z scores of anthropometric

Correlation coefficient in girls

Correlation coefficient in boys

measurements Pb Cd Pb Cd

At birth

HCZz 0.074 —0.248* 0.017 0.031

WAZ 0.091 -0.241*% 0.038 0.062

LAZ 0.100 -0.014 0.002 0.017

BAZ 0.087 0.026 0.059 0.062
Two months after birth

HCZ 0.145 0.064 0.061 0.058

WAZ 0.147 0.001 0.057 0.078

LAZ 0.122 -0.037 0.003 0.031

BAZ 0.111 0.030 0.080 0.091

HCZ: head circumference for age; WAZ: weight for age; LAZ: length for age; BAZ: body mass index for age; *P=0.042; *P=0.024

(parity and maternal Pb burden), as well as environmental
factors (place of residence and exposure level/duration).
However, several other factors (methods of analysis,
contamination of the samples, etc.) might interfere in the
final results as well.!*?! Considering the previously re-
ported range, the present study detected high levels of Pb
in breast milk (40.6 ug/L), consistent with the results of
some previous studies, in which there were risk factors
such as occupational exposure, urban living, living close to
ore processing plants.?*?* The participants in the present
study, in contrast, lived in a suburban area, had no oc-
cupational exposure, and were not close to ore processing
plants.

The median breast milk Cd level at the second post-
partum month was 0.67 (< LOQ-1.26) ug/L in this study.
The level reported in the literature is 0.06-24.6 pg/L.>*%*
Only 5 breast milk samples in the present study showed a
Cd level higher than the minimal risk level (5 pg/L) stated

by Abadin et al.'! The breast milk Cd level at the second
postpartum month in the present study was lower than that
reported by Turan et al.?®

The present study did not found maternal age and
education level, monthly family income, parity, and birth
interval correlated with the breast milk Pb and Cd levels.
However, Younes et al?’ detected lower breast milk Pb
levels in younger mothers (< 20 years) than in older
mothers (=36 years) (5.1+1.4 ug/L vs. 13.4£3.5 ug/L).
Several studies have shown that maternal age and parity
are not correlated with breast milk Cd concentrations.*?® In
the present study, mothers who were housewives had
significantly higher breast milk Cd concentrations than the
working mothers. A possible explanation is that Cd may
bind to the dust particles in indoor air. It has been reported
that the amount of Cd in household dust particles was
higher than that in outdoor air.?® The inadequate ventila-
tion and the presence of cigarette smoke in the house may
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cause the high breast milk Cd level in housewife mothers.

Some studies reported a relation between iron defi-
ciency and high blood Pb level in humans.*® In the present
study, mothers with a history of anemia at any time had
higher breast milk Pb level than those without anemia
history (P=0.050). Nonetheless, this study revealed no
significant relation between breast milk Pb level and
maternal Hb level on the first postpartum day postpartum,
or between breast milk Pb level and iron supplementation
during pregnancy or in 2 postpartum months. Similarly,
Koyashiki et al®* observed no correlation between Hb and
lead level in milk/blood samples taken between the 15 th
and 210 th day after delivery.

Vahter et al*? reported an increase in Cd absorption
and its toxicity in the presence of decreased iron stores and
iron deficiency. Satarug et al*® reported that non-smoking
mothers with insufficient iron stores had three times more
body Cd load than the mothers with sufficient iron stores.
However, the present study showed that the breast milk Cd
level at the second postpartum month did not change with
maternal anemia status, which might be explained by the
severity and duration of anemia.

In this study, the breast milk of the mothers not taking
vitamin and iron supplements at the second postpar-
tum month contained higher levels of Cd than those of the
mothers taking supplements (P=0.005 and 0.025). Simi-
larly, Gundacker et al®* identified lower breast milk Cd
concentrations at 2-14 postpartum days in the non-smo-

king mothers who took trace element/vitamin supplements.

In contrast, Leotsinidis et al*® reported that taking trace

element/vitamin supplements did not affect the Cd levels in
breast milk.

One of the most well-known routes of exposure to Pb
and Cd is through cigarette smoking.*® In this study,
mothers with active and/or passive smoking exposure
during pregnancy had significantly higher breast milk Cd
level than non-smoking mothers; however, maternal
smoking habit in the postpartum period did not affect
breast milk Pb level. Although some studies reported a
relation between smoking and breast milk Pb levels,** other
studies have shown no such relationship.?” This might be
explained by the number of cigarettes consumed or other
associated environmental contaminants. Ursinyova et al®*’
found higher breast milk Cd level in mothers actively
smoking before and during pregnancy.

Some clinical studies have been conducted on anxiety
and depression status with exposure to Pb.*® Dang et al*®
assessed the mental health status of the residents in a
mining area in Hubei using the Symptom Checklist 90
(SCL-90) and State-Trait Anxiety Inventory (STAI). They
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found that the mental health status of the residents was
affected, having higher scores on the S-AI and T-AI scales
than those living in @ non-mining area. This study found no
correlation between the breast milk Pb/Cd levels and EPDS
scores. To our knowledge, this is the first study investi-
gating the association between breast milk Pb/Cd levels
and maternal mental health in the postpartum period.
Further studies are necessary to confirm the finding of the
present study.

The present study found no relationship between the
breast milk Pb/Cd levels at the second postpartum month
and infant characteristics such as birth weight, gestational
age, and gender.

Irregular sleep pattern or colic crying in infants were
not associated with different breast milk Pb and Cd levels in
their mothers at the second postpartum month in the
present study. On the other hand, there has been no
published study exploring the effect of toxic metals on
infantile colic.

The clinical presentation with toxic metals might differ
with gender.®® In this study, breast milk Cd level was
negatively correlated with HCZ and WAZ at birth in girls.
The breast milk Pb level in the second postpartum month
was not correlated with the anthropometric measurements
of the infants at birth or 2 months after birth in either sex in
the present study. Kordas et al*® reported a negative
correlation between the blood Pb levels and the head cir-
cumference measurements of 602 infants aged 8 years
and living near a casting plant in Mexico. The possible
explanation for these differences might be the level of
intoxication, associated environmental conditions, genetic
factors, and follow-up duration.*

In conclusion, Pb level in breast milk samples in this
study were much higher than the currently recommended
safety limits. Human milk could be used for research on
lead exposure, with the goal to evaluate the risk to chil-
dren’s health using a non-invasive biological procedure.
Investigations are urgently required to explore factors such
as environment, diet, lifestyle, and/or cultural habits con-
tributing to maternal and fetal exposures to Pb and Cd.
Preventive measures must be taken accordingly to reduce
environmental exposure and manage anemia in women in
all age groups. Furthermore, periodic breast milk moni-
toring programs could help in evaluating maternal expo-
sure due to ongoing exposure during the course of lacta-
tion.
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