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ABSTRACT - Background — There is limited research examining reasons causing refractory chronic constipation (RCC) in children. The effects of lead
(Pb) and cadmium (Cd) exposures on this condition have been even less clear. However, some related factors may contribute to evaluation of blood lead
levels (BLLs) and blood cadmium levels (BCLs). Objective — The present study aimed to examine the relationship between Pb and Cd exposures and
RCC in children living in the city of Ahvaz, Khuzestan Province, in Southwestern Iran. Methods — This study was performed on a total number of 48
children aged 213 years, including 36 medically-diagnosed RCC cases and 12 controls referring to a pediatric clinic in the city of Ahvaz. Their BLLs
and BCLs were then determined using a graphite furnace atomic absorption spectrophotometer. The data from the researcher-designed questionnaire
were also recoded and the related risk factors were analyzed through Spearman’s correlation and logistic regression analysis. Results — The findings
revealed that the geometric means of Pb and Cd in blood samples in the control group were 58.95 pg/dL and 0.45 pg/dL; respectively. These values
in the case group were equally 45.26 pg/dL and 0.26 pg/dL; respectively. A significant difference was additionally observed between BCLs in the case
and control groups (P<0.01). All children in both groups also had BLLs greater than the permissible limit endorsed by the World Health Organization
(WHO) (<10 pg/dL). On the other hand, 8.3% of the individuals in the case group and 33.3% of those in the control group had BCLs higher than
the acceptable range mentioned by WHO (<0.5 pg/dL). Conclusion — Pb and Cd exposures due to environmental pollution and susceptibility to heavy
metals may not be associated with RCC in children living in the city of Ahvaz. Although this research was the first one providing data on BLLs and
BCLs in children with RCC, the findings could be useful for designing future epidemiologic studies.
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INTRODUCTION

Gastrointestinal (GI) disorders, including constipation, are one
of the most common health problems in children-?. So, children
with such conditions experience low quality of life which may of-
ten lead to high levels of anxiety and depression®. The severity of
constipation can also range from mild and short-term to severe and
chronic type®. Such a disorder additionally results in 3-10% increase
in physician visits and up to 25% of the referrals to specialist physi-
cians all over the world. Besides, the global incidence rate of consti-
pation in children varies from 0.7 to 29.6. Genetic predisposition,
low socioeconomic status, inadequate daily consumption of fibers,
low fluid intake inactivity, and environmental factors are thus the
most important and effective parameters affecting the incidence of
this disease®. Moreover, constipation is one of the most expensive
diseases, so dealing with its related problems can be very helpful.

Heavy metals including lead (Pb) and cadmium (Cd) are con-
sidered as environmental pollutants whose atomic stability in the
form of ions can result in their accumulation in the environment.
They can even enter into the food chain, causing concerns among
health authorities and researchers to meet the purposes of hygienic

and health-related problems®®. Lead is a toxic metal that enters
into the body through ingestion of dust, water, and food as well as
inhalation of particles containing this element”. Children, pregnant
women, and individuals with low levels of calcium (Ca), iron (Fe),
zinc (Zn), and copper (Cu) (due to absorption of high levels of Pb
in their bodies) are specifically vulnerable to lead poisoning®. Al-
though there is no safe level of Pb exposure in children, the blood
lead levels (BLLs) greater than 10 pg/dL cause poisoning symptoms
such as anorexia, abdominal pain, tiredness, learning disabilities,
mental retardation, reduction in intelligence quotient (IQ) rate,
abnormal behaviors, anemia, hypertension, kidney failure, immune
deficiency, etc®. Another important GI symptom in children cre-
ated by lead poisoning is chronic constipation®!D,

Cadmium is also another carcinogenic heavy metal existing
in the environment even at low levels. It can enter into the body
through food, smoke, and dust exposures. Moreover, elevated levels
of Cd in the environment bring about a wide range of undesirable
effects in cardiovascular, pulmonary, digestive, regenerative, liver,
kidney, and skeletal systems>!¥. Blood cadmium levels (BCLs)
larger than 0.5 pg/dL are thus considered to be toxic and levels
below this value can be safe!!¥.
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Although BLLs in children with constipation and other diseases
have been so far investigated, no studies have ever been reported on
examining BLLs in children with refractory chronic constipation
(RCC). On the other hand, relationship between children’s consti-
pation and their Cd exposures has not been determined. Ahvaz, as
one of the most polluted cities in Iran, is highly susceptible to the
accumulation of toxic metals such as Pb and Cd in the environment
which can enter into the human body*>!%, Therefore, this study was
designed to assess whether RCC in children was associated with Pb
and Cd concentrations in children’s body or not.

METHODS

Database description

A case-control study was carried out between May 2018 and
March 2019 to investigate the association between BCLs and BLLs
and RCC in children living in the city of Ahvaz, as the capital of
Khuzestan Province in Iran, with a population of approximately 1.5
million, situated in Southwestern Iran. A total of 54 participants (36
cases and 18 controls) were included in the study that the data of
six controls were excluded from the analysis due to the high abnor-
mality of BLLs and BCLs and finally, number of 48 children aged
2-13 years including 36 cases (19 males and 17 females) with RCC
and 12 healthy individuals (seven males and five females) without
any complaints of constipation as control group were accordingly
included, RCC was also defined as a poor response to appropriate
treatments include lactulose (1-2 mL/kg) and pidrolax (1-2 mL/
kg) after three months”. As well, all patients met the Rome IV
criteria for functional constipation and underwent examinations
for Hirschsprung’s disease (HD) by barium enema, and for celiac
disease, hypothyroidism, spinal disease, as well as possible food al-
lergy using medical history, physical examinations, radiology, and
laboratory test results. The data of both groups including gender,
age, weight, height, race, parental education, parental smoking hab-
its, parental consanguineous marriage, and socioeconomic status
were further recorded through a researcher-designed questionnaire.
This study was also approved by the Human Ethics Committee of
Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.

Once written permissions were obtained from children’s parents,
2 mL of the whole blood from each of the participants were col-
lected in a plastic tube containing ethylenediaminetetraacetic acid
(EDTA) anticoagulant. The blood samples were then immediately
placed in an ice pack and transferred into a refrigerator at 4°C19,
The blood samples were also digested for extraction of Pb and Cd
using the conventional wet/acid digestion method. Subsequently,
2 mL of blood was transferred into a conical flask and 20 mL of
concentrated 10% nitric acid was added to it and kept at room
temperature overnight. Afterwards, it was heated on a hot plate
until the solution turned colorless. The solution was allowed to cool
and its volume reached 6 mL with de-ionized water. Finally, the
digested samples were utilized to measure levels of Pb and Cd using
a graphite furnace atomic absorption (GFAA) spectrophotometer
(Varian AA240 FS) at the Faculty of Pharmacy, Ahvaz Jundishapur
University of Medical Sciences, Ahvaz, Iran.

Statistical analysis

The distribution of demographic characteristics of the par-
ticipants in the case and control groups was compared through
Chi-square test. Geometric means (GMs) were additionally used
to describe BLLs and BCLs. The distribution of Pb and Cd levels
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was also tested by Shapiro-Wilk test. Since BLLs and BCLs were
not normally distributed, Mann-Whitney U test or Kruskal-Wallis
test was performed to evaluate the relationship between independ-
ent variables mentioned in the researcher-designed questionnaire
and BLLs and BCLs. The odds ratio (ORs) and 95% confidence
intervals (CIs) of heavy metals were correspondingly estimated us-
ing unadjusted and adjusted logistic regression models. Spearman’s
correlation was then used to evaluate the relationships between
BLLs and BCLs and some quantitative variables (i.e. age, weight,
height, body mass index (BMI)). As well, the data of Pb or Cd
concentrations in blood samples were divided into two groups:
high-level and low-level groups taking 45 pug/dL as the boundary for
BLLs because GI effects such as constipation, abdominal pain, and
so on can be seen at BLLs of 45 pg/dL or higher"” and 0.2 pg/dL as
the boundary for BCLs, based on the study by Zheng®. To explore
some risk or protective factors for high BLLs and BCLs, logistic
regression analysis was used. Age, gender, race, parental education,
parental smoking habits, parental consanguineous marriage, and
socioeconomic status were also adjusted. The data were analyzed
using the IBM SPSS Statistics software (version 20). The level of
significance was set at 0.05.

RESULTS
TABLE 1 characterizes the general characteristics of the study
population. No significant difference was accordingly observed

between age, height, weight, and BMI in both groups, (P>0.05).

TABLE 1. General characteristics of assessed population.

Variable Case group Control group  P-value
Age (years) 5.51+3.19 6.41+3.11 0.48
Height (cm) 112.06+20.9 117£20.05 0.49
Weight (kg) 20.19+8.67 23.50+9.07 0.21
BMI (kg/m?) 15.55+2.29 16.51+1.62 0.189

P-value based on the Mann-Whitney test. BMI: body mass index.

TABLE 2 describes parent-child characteristics of both case
and control groups who did not differ in terms of gender, race, ma-
ternal education, and parental smoking habits; however, there was
a significant difference between paternal education, socioeconomic
status, and parental consanguineous marriage in the two groups.
TABLE 2 also displays the GMs of BLLs and BCLs corresponding
to parent-child characteristics, which were not statistically different
with reference to any of the covariates.

The GMs of BCLs and BLLs for the case group were 0.26 pg/dL
and 45.26 pg/dL, respectively, while these values in the control
group were equal to 0.45 ug/dL and 58.95 pg/dL; respectively. There
was no significant difference in BLLs between the two groups but
BCLs in the control group were significantly higher than those in
the case group (TABLE 3). All the children in both groups had
BLLs greater than the permissible limit set by the World Health
organization (WHO) (<10 ug/dL). On the other hand, 8.3% of the
individuals in the case group and 33.3% of those in the control
group had BCLs higher than the acceptable level mentioned by
the WHO (<0.5 pg/dL).

According to the results of Spearman’ correlation, BLLs were
negatively associated with age, height, and weight, and correlated
with BMI in a positive manner but none were significant. On the
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TABLE 2. Participant characteristics in this study.

Characteristic Case (n=36) Control BLL (p.g/dL) P-value BCL (gg/dL) P-value
(n=12) geometric mean geometric mean
Gender
Male 19 (52.8%) 7 (58.3%) 48.35 0.92" 0.30 0.66"
Female 17 (47.2%) S5 (41.7%) 47.87 ’ 0.29 ’
Race
Fars 16 (44.4%) 9(75%) 48.27 0.865 0.31 042"
Arab 20 (55.5%) 3(25%) 48.44 ’ 0.28 '
Socioeconomic status *
Well 0 2(16.7%) 40.99 0.43
Moderate 13 (36.1%) 6 (50%) 45.17 0.62°¢ 0.26 0.37¢
Weak 23 (63.9%) 4 (33.3%) 51.35 0.31
Father’s education®
College graduate 9 (25%) 10 (83.3%) 50.79 0.32
High school graduate 8 (22.2%) 2 (16.7%) 45.62 0.16¢ 0.29 0.41¢
<High school 15 (41.7%) 0 51.98 ’ 0.30 ’
No formal education 4(11.1%) 0 33.76 0.20
Mother’s education
College graduate 7 (19.4%) 5 (41.7%) 43.92 0.28
High school graduate 13 (36.1%) 4(33.3%) 53.65 0.49¢ 0.31 0.80°¢
<High school 14 (38.9%) 3(25%) 48.24 ' 0.30 ’
No formal education 2(5.6%) 0 36.30 0.24
Parental smoking
Yes 14 (38.9%) 3(25%) 52.31 b 0.32 N
No 22(61.1%) 9 (75%) 46.31 042 0.28 044
Parental consanguineous marriage *
Yes 25 (69.4%) 4(33.3%) 51.35 033" 0.30 0.97"
No 11 (30.6%) 8 (66.7%) 44.11 - 0.29 ’

* P <0.05 between cases and controls. ® P-value based on the Mann-Whitney test. € P-value based on the Kruskal-Wallis test. BLL: blood lead level; BCL: blood cadmium level.

TABLE 3. Comparison of mean (mean = SD and geometric mean) blood cadmium and lead levels within groups.

Blood lead level (png/dL)

Blood cadmium level (pg/dL)

Groups N Mean = SD GM P-value Mean + SD GM P-value
Case 36 51.02x26.96 45.26 0.29+0.13 0.26

0.054 0.0004*
Control 12 61.18+16.42 58.95 0.47+0.10 0.45

*#Significant P value <0.05. P-value based on the Mann-Whitney test. SD: standard deviation; GM: geometric means.

other hand, BCLs were positively associated with age, height,
weight, and BMI although no significant difference was observed
(P>0.05). The relationship between BLLs and BCLs were positive
and significant (P<0.05) (TABLE 4).

To explore some risk or protective factors for elevated BLLs
and BCLs, logistic regression analysis was performed, and the
results showed no association with BLLs (TABLE 5) and BLCs
(TABLE 6) in the unadjusted and adjusted analysis.

DISCUSSION

The present research was one of the rare case-control studies
examining exposures to heavy metals and incidence rates of RCC
in children. Although extensive research has been thus far carried
out on heavy metals, no single study exists reflecting on their effects
on RCC. Numerous studies have also estimated risk factors that
may lead to RCC in children, but this study set out to investigate

TABLE 4. Spearman Correlation analysis between BLLs, BCLs and some
related factors.

Dependent Independent Correlation Poval
variable variable coefficient “value
Age 0215 0.14
Height -0.163 0.26
BLL Weight -0.109 0.46
BMI 0.118 0.42
BCL 0.363 0.01"
Age 0.188 0.20
Height 0.166 0.26
BCL Weight 0.220 0.13
BMI 0.097 0.51
BLL 0.363 0.01"

*Significant P value <0.05. P-value based on the Pearson correlation analysis. BLL: blood lead
level; BCL: blood cadmium level.
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TABLE 5. Logistic regression analysis between BLLs and investigated factors (n=48).

High or low BLLs*

Investigated factors Unadjusted Adjusted
OR (95% CI) P-value OR (95% CI) P-value
Age 0.94 (0.78-1.13) 0.55 0.99 (0.80-1.22) 0.94
Gender 1.02 (0.32-3.21) 0.96 1.01 (0.28-3.58) 0.97
Race 0.61 (0.19-1.91) 0.39 0.74 (0.19-2.91) 0.67
Father education 1.40 (0.79-2.49) 0.24 1.83 (0.71-4.68) 0.20
Mother education 1.24 (0.63=2.41) 0.52 1.10 (0.36-3.34) 0.85
Socioeconomic status 1.44 (0.53-3.89) 0.46 1.57 (0.35-6.92) 0.55
Parental smoking 0.74 (0.22-2.46) 0.63 0.40 (0.08-1.86) 0.24
parental consanguineous marriage 0.63 (0.19-2.03) 0.44 0.52 (0.09-2.80) 0.45
* High or low BLLs, taking 45 pg/dL as boundary. BLL: blood lead level; BCL: blood cadmium level.
TABLE 6. Logistic regression analysis between BCLs and investigated factors (n=48).
High or low BCLs*
Investigated factors Unadjusted Adjusted
OR (95% CI) P-value OR (95% CI) P-value

Age 1.05 (0.84-1.30) 0.64 1.13 (0.88-1.46) 0.31
Gender 2(0.51-7.84) 0.32 1.61 (0.35-7.46) 0.53
Race 0.35 (0.09-1.40) 0.14 0.36 (0.06-2.14) 0.26
Father education 1.93 (0.97-3.83) 0.05 3.19(0.93-10.99) 0.06
Mother education 1.30 (0.60-2.82) 0.49 0.44 (0.09-2.04) 0.44
Socioeconomic status 1.08 (0.35-3.34) 0.88 0.65 (0.10-4.14) 0.64
Parental smoking 1.42 (0.37-5.45) 0.60 0.46 (0.07-3.02) 0.42
Parental consanguineous marriage 0.89 (0.23-3.36) 0.86 0.36 (0.05=2.62) 0.31

“High or low BCLs, taking 0.2 pg/dL as boundary. BLL: blood lead level; BCL: blood cadmium level.

the effect of heavy metals on incidence of RCC in children. So, a
total number of 36 children with RCC as the case group and 12
healthy children without any constipation were included as the
control group and their BLLs and BCLs were evaluated.

The study findings revealed no significant difference in the
GMs of BLLs between the case and control groups. The GMs of
BLLs in the case and control groups were 45.26 and 58.95 pg/dL,
respectively. Furthermore, the given value of BCLs in the control
group (0.45 ng/dL) was significantly higher than that in the case
group (0.26 pg/dL). Since the case group had taken laxatives, the
lower Pb and Cd concentrations in this group might have been
due to use of stimulants and increased Pb and Cd excretion. The
GMs of BCLs and BLLs in the control group were also higher than
those in the case group, although just the BCLs were significantly
higher (P<0.05). This might be because of high levels of Cd and
Pb in both case and control groups as a result of their exposures
to heavy metal resources. Considering Ahvaz as a contaminated
city, individuals, especially children could be exposed to Cd and
Pb through contaminated air, water, food, and consumer products
as confirmed in several studies. Moreover, Cd as an important
environmental pollutant in the blood samples of Iranian general
population is high, according to a systematic review by Ghoochani
et al. In addition, Cd contamination has been thus far observed
in other Iranian food groups such as rice, cereals, and legumes,
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canned tuna fish, vegetables, fruit juice, and eggs. A few studies
had been also done on BCLs of the general population in Iran.
However, comparing the results of this review study with those
in other countries revealed that the Iranian population had the
highest levels of Cd®V.

Urban traffic and roadside soils are thus the most important
sources of pollution that are directly related to vehicles and may be
simply transferred to other environments by wind and dust. Besides,
humans are exposed to potentially toxic metals contained in soil.
In a study performed by Neisi et al. found that the risk of cancer
in most exposed children was high due to high concentrations of
heavy metals in indoor dust in the city of Ahvaz®.

Drinking water is one other source of heavy metal and evalu-
ation of its metals is necessary. In this line, Ali Albaji et al. had
reported that, concentrations of Pb and mercury (Hg) in drinking
water in the city of Ahvaz were 0.02 and 0.0047 mg/L, respectively,
which were larger than standard levels®. Pourkhabbaz et al. re-
ported that chromium (Cr) and Cd concentrations in Karun River
were higher than the allowable limit of EPA3050 standards®.

Furthermore, milk is the main nutritious food, especially for
children, thus its contamination with heavy metals is of utmost
importance. In this regard, Rahimi had reported mean + stand-
ard deviation (SD) concentrations of Pb and Cd in milk samples
collected from the city of Ahvaz (11£5.43 and 2.45£1.57 ng/mL,
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respectively) that were higher than those in other regions and even
the values found in other countries®®.

Rice is also the second most abundant cereal in Iran. Heavy met-
als can easily accumulate in such crops through the root system and
transfer to the human body®. For example, Ramezani et al. reported
that Pb concentrations in rice samples collected from Khuzestan
Province were significantly higher than permissible levels®.

In another study by Payandeh et al., indicating that the amount
of Cd available to the wheat samples (0.31 mg/kg) was above the
standard limits set by the WHO (0.20 mg/kg)“”, due to the high use
of phosphorus fertilizers containing high levels of Cd.

In agreement with previous studies®-?, the present study
indicated that BLLs had declined as age had increased. It is well
recognized that BLLs usually reach at the maximum at 2-3 years of
age and decrease after it, so the results of this study corroborated
this evidence®*?. Children are also more susceptible to Pb than
adults for various reasons, such as greater GI absorption, higher
probability of nutritional Fe and Ca deficiency states which aug-
ment the effects of Pb, and physiological differences. Besides, some
painted toys may contain Pb and this is important since children
are likely to put them in their mouths®). On the other hand, BCLs
rise at an older age. These results validate previous findings showing
that Cd could not cross the placenta and, gradually accumulate
in the body. Since older children go to school and they are subse-
quently involved in other outdoor activities, they are more likely
to be exposed to Cd@8303%,

Although there was no significant relationship between BCLs
and weight in children, it was positive. Other studies had further
found that exposure to Cd could increase lipid accumulation
and eventually lead to obesity®>*®. This study showed a negative
association between BLLs and weight in children and a positive
association between BLLs and BMI that was not significant. In
2013, Scinicariello, had reported an inverse association between
BLLs and body weight in children and adolescents in the United
States®”. In a study performed by Wang et al. in China, it had
been demonstrated that BLLs was positively associated with BMI
and obesity in women®®, due to changes in the hypothalamic-
pituitary-adrenal (HPA) axis with Pb linking®” which could result
in obesity“” as well as Pb-induced oxidative stress disrupting fat
metabolism and causing obesity“). There have been also several
studies supporting that exposure to Pb was associated with lower
BMI“ and decrease in the growth of infant’s height®), weight®?,
along with head and arm circumferences*.

In the present study, no significant difference was observed
between the GMs of BLLs and BCLs of females and males.
In the case group, female children had higher BLLs and BCLs
than males; however, in the control group, BLLs and BCLs in
boys were higher than girls. Previous studies had clearly stated
that the concentrations of Pb in males were higher than those
in females“**?, because of higher exposures and as Pb tended
to bind to erythrocytes and higher blood hematocrit levels due
to increased Pb in them™®*). Likewise, Swedish researchers had
stated that BLLs in females could reflect hereditary factors to
a considerable extent (about 40%), while it could mostly (more
than 95%) show environmental exposure in males®”. Despite the
fact many studies had suggested that the concentrations of Cd
were higher in boys than girls, for some reasons, such as spend-
ing more time outdoors and possibility of more exposure to Cd,
especially through smoking®'->9, others had reported that females
were more vulnerable than males attributable to their lower Fe

levels increasing intestinal Cd absorption, since Cd bioavailability
is affected by low Fe status®’-359,

Lower socioeconomic status is also associated with elevated
BLLs and BCLs. This association is probably due to poor nutri-
tion and location of houses in streets with heavy traffic®®. In this
study, BLLs and BCLs increased as socioeconomic status had
decreased, but not significantly, which was consistent with previ-
ous findings®”,

As no significant difference was observed between parental
education and BLLs and BCLs, lower levels of education were
associated with a rising trend in BLLs and BCLs as shown previ-
ously®®%, This was possibly due to unawareness of various sources
of Pb and Cd in the environment®"¢).

Tobacco smoking also remains as a substantial source of in-
door air pollution and exposure to Pb and Cd in children. In the
present study, BLLs and BCLs in children whose parents had very
strong smoking habits were higher but not significant compared
with another group, which was in line with previous findings©®>%.

The effect of parental consanguineous marriage on Pb and Cd
poisoning in children has not been so far investigated, but, with
reference to culture and religion in this province, the number of
consanguineous marriages was vast®%, In the present study, BLLs
and BCLs in children with parental consanguineous marriage were
higher than other groups, which needed further investigations.

The study by Maleknejad et al., conducted in Iran on 90,
2-13-year-old children complaining of constipation (case group)
and 90 healthy children (control group), indicating that 37.8% of
the case group and 8.9% of the control group had a significant
difference in serum lead levels of >10 ug/dL. They investigated
the lead serum level, but we determined lead and cadmium levels
in whole blood, furthermore they studied some factors includ-
ing place of residence, parents’ occupation but we studied other
factors including race, socioeconomic status, parents’ education,
parental smoking, and parental consanguineous marriage. On the
other hand, Consistent with the present study, they found that lead
poisoning was significantly more frequent in children who were less
than 7 years old and boys®®.

Some limitations should be considered. First, lack of coop-
eration and poor compliance of parents was the main reason for
the small sample size in the control group although there are few
researches which the number of controls is less than the number of
cases® . Since we needed blood samples, it was very difficult to
justify and convince their parents to take blood samples from their
healthy children. Second, there was no possibility of the colonic
transit study. Third, anorectal manometry was not performed for
all patients. Fourth, finite time was another limitation that affected
the sample size.

To our knowledge, this is the first clinical study demonstrating
abnormally high BLLs and BCLs in children living Ahvaz, and so
far no studies to measure BLLs and BCLs in this area has been
done. The results of this study suggested that, in Iran especially
in the city of Ahvaz, definitive plans and regulations needed to
be implemented to prevent and control Pb and Cd poisoning in
children, because in data article performed by Mahmoudi et al.,
the high concentration of lead in even healthy Iranian children
was reported®. Screening and testing BLLs and BCLs should be
also improved. In industrial areas, screening programs for BLLs
and BCLs are also required to be exercised. Pb and Cd pollution
sources such as paints, industrial processes, cosmetics, agricultural
activities, and so on should be additionally controlled. Children’s
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hand-washing when they come in from playing outdoors can be
effective in this respect. As well, teaching schoolchildren in order
to inform them of the sources of heavy metals and protecting them
from exposures to heavy metals is recommended.

Evaluation of Pb and Cd levels in other biological samples such
as hair and urine and also in parents could be beneficial. Exposure
of pregnant women to tobacco smoke should be further minimized
and they need to be banned in terms of using Pb-containing cos-
metics containing.

Due to high levels of Pb and Cd contamination in the city of
Ahvaz, the risk of Pb and Cd poisoning and contamination threat-
ens future generations. Therefore, extensive studies are required
to find possible sources of contamination by heavy metals and
attempts need to be made to resolve this problem.

CONCLUSION

It was concluded that exposures to Pb and Cd due to environ-
mental pollution and susceptibility to heavy metals may not be asso-
ciated with RCC in children living in the city of Ahvaz, Khuzestan
Province, Iran. Although this research was the first one providing
data on BLLs and BCLs for children with RCC, the findings could
be useful for designing epidemiologic studies in the future.
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Gharibshahi N, Javaherizadeh H, Khorasgani ZN, Mahdavinia M. Relagdo entre niveis de chumbo e cadmio no sangue e a prisdo de ventre cronica

refrataria entre criangas iranianas. Arq Gastroenterol. 2021;58(3):329-36.

RESUMO - Contexto — Ha limitadas pesquisas que procuram razdes que causem constipagao cronica refrataria (CCR) em criangas. Os efeitos das ex-

posigdes de chumbo (Pb) e cddmio (Cd) nesta condig¢do tém sido ainda menos claros. No entanto, alguns fatores relacionados podem contribuir para
a avaliagao dos niveis de Pb no sangue (NPbSs) e dos niveis de Cd no sangue (NCdSs). Objetivo — O presente estudo teve como objetivo examinar a
relagdo entre as exposi¢des de Pb e Cd e a CCR em criangas residentes na cidade de Ahvaz, provincia de Khuzestan, no Sudoeste do Ird. Métodos —
Este estudo foi realizado em um niimero total de 48 criangas de 2 a 13 anos, incluindo 36 casos de CCR diagnosticados clinicamente, ¢ 12 controles
encaminhados a uma clinica pediatrica na cidade de Ahvaz. Seus NPbSs e NCdSs foram entao determinados usando um espectrografo de absor¢ao
atomica do forno de grafite. Os dados do questionario projetado pelo pesquisador também foram recodificados, e os fatores de risco relacionados
foram analisados por meio da analise de correlagdo e regressdo logistica de Spearman. Resultados — Os achados revelaram que as médias geométricas
de Pb e Cd em amostras de sangue no grupo controle foram de 58,95 ug/dL e 0,45 pug/dL; respectivamente. Esses valores no grupo constipagao foram
igualmente 45,26 pg/dL e 0,26 pg/dL; respectivamente. Observou-se diferenca significativa entre os NCdSs nos grupos de caso e controle (P<0,01).
Todas as criangas de ambos os grupos também apresentaram NPbSs maiores do que o limite permitido endossado pela Organizagao Mundial da
Satde (OMS) (<10 pg/dL). Por outro lado, 8,3% dos individuos no grupo de casos e 33,3% dos do grupo controle apresentaram NCdSs superiores a
faixa aceitavel mencionada pela OMS (<0,5 pg/dL). Conclusdo — As exposi¢des de Pb e Cd por polui¢ao ambiental e suscetibilidade a metais pesados
podem nao estar associadas a CCR em criangas residentes na cidade de Ahvaz. Embora esta pesquisa tenha sido a primeira a fornecer dados sobre
NPbSs ¢ NCdSs em criangas com CCR, os achados poderiam ser uteis para a concepgao de futuros estudos epidemiologicos.

Palavras-chave — Constipagao cronica refrataria; chumbo; cadmio.
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