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Background: Lead exposure and its deleterious effects continue to be a problem in many couniries.
The lack of effective and safe treatment for low level intoxication has promoted environmental
interventions to control different sources of lead. Objective: This study was conducted to determine
the effect of exercise training program in conjunction with consumption of foods with high calcium
contents and calcium supplementation on the maternal blood lead (PbB). Study design. Thirty-five
healthy pregnant women at the second trimester of pregnancy from Nasser General Hospital at
Shobra El Keima were represented as industrial governments in Cairo. They were divided
randomly into two groups (A&B). Group (4) study was 15 women participated in an exercise
training program plus consumption of foods rich in calcium and 1000mg/day of calcium carbonate
supplementation and group (B) control was 20 women were followed the same regimen of calcium
intake only as in group (A). Assessment of the maternal PbB was carried before and afier two
months of the exercise training program. Results: The collected data revealed a significant
reduction in the mean values of maternal PbB in group (A) but the decrease in group (B) was non
significant between before and after two months of the exercise training program. 4 deiectable
significant difference of maternal PbB between both groups was found after the end of the program.
Conclusion: So, this study suggested that exercise training program is a simple intervention
measures which can reduce lead burden among pregnant women thus resulted in decreasing its
hazard on the fetuses. Further studies will be recommended for determining the effect of maternal
exercise on the fetal PbB and maternal bone mineral density.
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| ¢ INTRODUCTION = ] There is evidence from animal studies
that intrauterine exposure to lead may disrupt

n Cairo as in many other countries, endocrine balance during pregnancy and may
environmental lead exposure with its lead to abnormalities of renal structure and
concomitant risk of neurotoxicity remains functionzo, abnormalities of the reproductive

a major health hazard for population® **, system and neurodevelopmental toxicity in
Exposure to lead is of special concern during offspring’. Human evidence corroborates these
pregnancy; lead absorbed by the pregnant findings, linking prenatal exposure to lead
mother is readily transferred to the developing with increased incidence of abortions, reduced
fetus, through the placenta at mid pregnancy’. birth weight, pre term delivery' and

neurological abnormalities in offspring’. Also,
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maternal blood pressure is believed to increase
among residents exposed to lead such as that
omitted from house paint, gasoline and other
sources’®. These concerns are especially
salient for women and children in developing
nations. Not only exposure to lead common,
but the toxicity of lead for pregnant women
and their offspring may be amplified by
nutritional deficiency and concomitant toxic
exposures which often occur in poor nations
which has emphasized the urgent need to
control lead exposure®.

Some authors have reported bone loss
during pregnancy and lactation that allow easy
mobilization of lead from bone stores to
blood?’.

The interrelation between dietary
calcium and lead has been widely documented
in animals and human studies'*'®. Results
from these studies suggested that dietary
calcium may have a protective role against
lead, essentially through two mechanisms by
decreasing absorption of lead in the
gastrointestinal tract and by decreasing the
mobilization of lead from bone store to blood,
particularly during periods of high metabolic
activity of bone, such as pregnancy, lactation
and menopause.

Artal and O’Toole, (2001)? reported that
moderate exercise of limited duration has no
harmful effects to the healthy pregnant women
and their fetuses. In addition, exercise has the
potential to play an important role in the
maintenance of and increase in bone
density'6‘28. The mechanical stresses that are
putted through bone during exercise are
thought to affect directly the structure and
geometrical characteristics of bone'®.

Due to the absence of safe and cost
effective treatment against low level lead
poisoning, preventive actions must focus
primarily on reducing environmental sources
and modifying behaviors or lifestyles that may

increase the risk of exposure. So, this study 1s
an attempt to evaluate the effect of an exercise
training program on the maternal blood lead
level in a sample of normal pregnant women.

SUBJECTS, MATERIALS AND

METHODS

Subjects

Thirty five pregnant women in the
second trimester of pregnancy with a history
of one or more normal spontaneous vaginal
deliverics of mature babies from Nasser
General Hospital at Shobra El Keima which
represented an industrial communities in
Cairo.

All  women  were healthy with
uncomplicated singleton fetuses, they had no
contraindications for participating in an
exercise training program, such as obstetrical
conditions e.g. previous abortion. vaginal
bleeding and pre term delivery and a history of
non obstetrical condition e.g. cardiorespiratory
discases, uncontrolled hypertension or diabetes
type I or Il, chronic liver and/or renal diseases.

Also, they must lived near industrial
sources with heavy stop and go vehicler
traffic, worked at factories produced lead and
on the basis of income were the same.

They were divided randomly into two
groups (A&B). Study group (A) consisted of
15 pregnant women who participated in an
exercise training program, in addition to
consumption of foods rich in calcium and
1000mg/day of calcium carbonate
supplementation23 and control group (B)was
20 women were followed the same regimen of
calcium intake only as in group (A) fortwo
months. Informed consent form was signed
from each pregnant woman  before
participation in this study.

Evaluations were carried individually for
each woman in both groups (A&B) before and
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after the end of the suggested program (two
months) for measuring the maternal PbB.

Procedures
I. Evaluative procedures

Each woman was rolled in a personal
interview to collect data about age,
reproductive history and date of last menstrual
period.

For measurement of the maternal PbB,
5ml of maternal venous blood was withdrawn
in a heparinized syringe after carefully
cleaning the skin at the venepuncture site.
Samples were kept at 4°C and analyzed by
UNICAN 929 & 939 Qz Atomic Absorption
Spectrometers with G 90 and Gf 90z Graphite
Furnace and Fs90 Furnace autosamplers in
Atomic Energy Institute in Naser City, Cairo.
I1. Treatment procedures

All through the study period (two
months), the participant women in both groups
(A&B) were instructed to take food rich in
calcium which includes the following amounts
daily: one glass of milk (250ml), one egg and
cheese (100gm). Also, they were taken
1000mg/day of calcium carbonate
supplementation (2 capsules/day).

For group (A), each woman was
participated in a moderate intensity of an
exercise training program via pedaling on an
electronic bicycle ergometer, which adjusted at
a constant speed of 30Km/hour for 25 minutes.
The exercise session was started by 5 minutes
of warm up and ended by 5 minutes of cool
down at the constant speed of the bicycle
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without load. And in between them the active
stage (15 minutes) of the pedaling exercise at
the constant speed with adjusted load to
achieve 60% of the estimated maximal heart
rate for each woman’ (Maximuwm heart
rate=220-age of woman in years)“ was
performed. The exercise training program was
performed for two months, 3 sessions per
week (one every other day).

Data were collected and statistically
analyzed using arithmetic mean, standard
deviation, percentage and paired T test at
P<0.05 as a level of significance.

N RESULTS B

The results of this study are presented
under the following headings:
¢ Physical characteristics in relation to the
maternal PbB concentration before starting the
suggested exercise program:

Table (1) showed the physical
characteristics of both groups (A&B). in which
the concentration of maternal PbB didn’t vary
with age, weight and height, whereas the
higher concentration was found in women
whose parity > 2 times and also when
gestational age >20 weeks in both groups.

Comparison  between both  groups
(A&B) showed non significant difference
(P>0.05) at all physical characteristics in
relation to the maternal PbB concentration
before starting the exercise training program.
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Table (1): Physical characteristics in relation to the maternal PbB concentration before starting the

suggested program in both groups.

Maternal PbB concentration {pg:/dl}
Variables Group (A) (Study) Group (B) {Contral)
<10 10-14 >14 <10 10-14 14
Number of pregnant women 5 6 4 7 7 6
| Age (years) 26.3 27.1 284 26.8 27.7 279
Weight (Kg) 70.5 72.4 71.2 71.8 74.4 735
Gestation {weeks) 18 20 22 17 21 22 o
Height(Cm) 150.4 152.9 158.2 154.6 157.2 156.8
Parity
} time 3 1 - 4 P -
2 times 2 3 2 3 3 4
> 3 times - 2 2 - 2 2

¢ Maternal blood PbB concentration:

In both groups (A&B), the maternal PbB
concentration was<10pg/dl in 5 & 7 women
(33.33 & 35%), while 6 & 7 women (40 &
35%) had maternal PbB concentration 10-

14pg/dl  and the highest concentration
>14pg/dl was found in 4 & 6 women (26.66&
30%) respectively before starting the
suggested program, figure (1).

Number of
pregnant women

<10

@ Group A
& Group B

10_14 >14

Maternal PbB concentration { g/dl)

Fig. (1}); Concentration of maternal PbB in both groups (A& B) before starting exercise training program,

The mean values of maternal PbB at the
starting of the study was 13.094 1.57 pg/dl
and 12.45+2.20ug/dl respectively, while after
two months of the suggested program, the
mean values was 9.90£1.22pg/dl  and
11.81£2.04pg/dl in group (A) and (B)
respectively, table (2).

Maternal PbB showed a significant
decrease (1=2.94, P<0.04) after two months of
treatment in group (A). while in group (B) the
decrease was non significant (t= 1.64, P<(0.13).
Also, comparison between both groups (A&B)
revealed a significant difference (1=2.37,
P<0.05) after completion of the suggasted
program, figure (2).
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Table (2); Mean values of maternal PbB in both groups.

Groups Date of evaluation Maternal PbB (pg/dl) Pvalue
Pre exercise [3.09+ 1.57
Group (A) Post exercise 9.90+1.22 0.C4
Pre exercise 12,45+2.20
N
Group (B) Post exercise 11.81£2.04 0.13

15 -

10 |

Maternal PbB
concentration

Fig. (2): Mean values of maternal PbB in both groups.

| DISCUSSION |

Lead pollution carries a definite hazard
to the pregnant women and new borns. The
relationship  between  environmental risk
factors and exposure to lead toxicity has been
a matter of concern in many studies®''. Thus,
the higher lead levels (>14ug/dl) measured in
the tested industrial area in this study might be
attributed to improper application of control
measures in  lead industries in our
communities,

In the present study, maternal PbB
decreased after two months of exercise
training program, in addition to consumption
of foods rich in calcium and 1000mg/day of
calcium carbonate supplementation and also,
in group (B) who followed the same regimen
of high calcium intake only as in group (A),
which come in agreement with experimental
studies, which have shown that consumption
of calcium could decrease the absorption of
lead through the digestive tract because of

B Pre exercise

Bl Post exearcise

Group B

competition at the level of the gastrointestinal
receptors”'ls.

Thus, changes taking place during
pregnancy pose an increase demand for
calcium that is satisfied either by dietary
calcium or by bone reserved'’. So, the
maternal bone may serve as a source of
calcium, as reflected by changes in bone
formation rate and loss of bone mineralasa
function of the number of pregnancics®’. Since
lead has found to be incor;aorated into bone in
a way similar to calcium®, it would appear
that pregnancy release accumulated lead as
well as calcium from bone. Therefore,
adequate intake of calcium could reduce the
mobilization of calcium and accumulaled lead
from bone.

Also in accordance with the przsent
findings, several authors have reported an
inverse association between increasing dietary
calcium consumption and decreasing blood
lead levels” . Similar data suggesting a
protective effect of milk consumption as
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observed by Hernandez-Avila et al., (1997)".
These authors evaluated the effect of calcium
in post partum women and observed inverse
correlation between PbB levels and milk
consumption. However, there are no reports of
a protective effect of calcium supplementation
in the general population.

Other explanation for the significant
decrease in maternal PbB after two months of
exercise training in group {A) could be
attributed to the effect of the exercise which
reported in several studies to increase BMD in
post menopausal osteoporotic women®"%,
However, there are no reports of its effect on
bone during pregnancy. Thus, exercise directly
may protect and maintain maternal BMD that
indirectly resulted in reducing maternal PbB in
this study.

Exercise induced moderate degree of
mechanical strain that is required to stimulate
an increase in bone mass and that this strain is
best generated by intermittent compressive
forces’. So that, stationary bicycle when used
in human subjects, it imposes mechanical
strain on the lumbar vertebrae via action of the
psoas muscles during hip flexion or indirectly
via the activity of the lower back musculature
as mentioned by Rubin and Lanyon (1985)**.

This presumptive link between muscle
activity and bone mass is su;:)ported by the data
reported by many authors'®.

Also, exercise can increase bone mass
through the piezo electric force in which the
exercise make compression on the bone that
causes a negative potential at the compression
site and a positive potential else where in the
bone, so, minute quantities of current flowing
in bone causes an increase of the osteoblastic
activity at the negative site of the current flow,
which  explained the increase in bone
deposition at the compression site'.

Thus, lead remains a major problem in
particular because of still high prevalence of

risk  factors related to cultural and
technological factors. So, behavioral and
dietary interventions should be developed and
evaluated in terms of their ability to reduce
lead levels in pregnant women because
adverse effects on neuro psychological
development have been observed in newborns
with Jead lower than 10ug/dl ',

! CONCLUSION |

The present results. can concluded that
exercise with diet rich in calcium and calcium
supplementation may be therapeutically
effective in reducing maternal PbB and can be
considered for inclusion in future intervention
protocols. But larger numbers, randomized
trails will be required to determine specifically
the amount of calcium as well as the exercise
intensity and duration of treatment necessary
to produce this salutary effect on maternal as
well as fetal PbB and maternal bone mineral
density.
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