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Abstract:

AIM: Exposure assessment of lead (Pb) and Arsenic (As) from food, water, and house dust intake
were assessed among pregnant women, their children and fetuses in Pakistan and Japan, as well as
their body burden of the metalsin their blood.

METHOD: Fifty families which included a pregnant woman, a fetus and the 1-3-year-old siblings
were recruited in Karachi and Khairpur in Pakistan, and Shimotsuke and Asshikawa in Japan,
respectively. Their dietary exposure to Pb and As was measured in 3-day food duplicates and
drinking water by ICP-MP. Pb in house dust and respirable dust was evaluated with an energy
dispersive X-ray fluorescence spectrometry. Non-radioactive isotope Pb profiles of blood specimens
will be compared with those of the exposure origins, such as food duplicates, respirable house dust,
the soils nearby, and gasoline.

RESULTS: Judging from the data collected and analyzed so far, contribution from dietary intake is
highly correlated to higher body burden of Pb among Pakistani mothers. Additional data analyses
will reveal the status of Pb and As body burden in Pakistani mothers, fetuses and their siblings, and
causal sources of high body burden is delineated by Pb isotope profile analysis of different sources
of Pb exposure.
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The negative health effects of heavy metal elements are public health concerns, especially lead
influence fetus in its mother's body. The lead concentrations in Pakistani pregnant women's nails
were measured to estimate the lead exposure, and 13 nail samples were high lead concentrations. In
Pakistan, eye area cosmetics such as Surma is one of the important source of lead pollution. Total 30
cosmetic samples were collected in Pakistan and determined the lead contamination. Lead content as
the metal composition of four Surma products were more than 96%. From the SEM observations,
Surma containing lead was made from a powder of galena. Moreover, leaded Surma was composed
of inhalable particles, classified PM10, that was able to deposit in the respiratory system. Relative
bioavailability of lead in the Surma was determined by the in vitro bioaccessibility assay, and the
mean was 5.2%. This result was represented that if pregnant woman (assuming a body weight of 60
kg) take in only 29 mg leaded Surma in a week, it will exceed the former PTWI. The correlation
between leaded Surma and lead contaminated nails was confirmed by lead isotope ratios analysis,
and leaded Surma was involved with lead contaminated nails of Pakistani pregnant women. These
results were suggested that leaded Surma is important in lead contamination of pregnant women's

nails in Pakistan.
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Abstract:

In this study, we determine the total exposure of lead and arsenic among pregnant women and young
children having great sensitivity from environment. This study is conducted both in Japan and
Pakistan. Pregnant women having young child (1-3.5 years old) are being recruited for sampling. In
Pakistan, as exposure group, 50 each are recruited from urban location in Karachi and a rural
Gambat Taluka, Khairpur, province of Sindh. In Japan, as comparison group, 90 are recruited near
Shimotsuke area under Jichi Medical University and 10 are recruited in Asahikawa under Asahikawa
Medical University. We are collecting their nails, blood, urine, placenta, cord blood, while food
duplicates for three-days for the young child and pregnant woman are being collected from the
family. Furthermore, dust is being collected for 2 weeks using paperless vacuum cleaners and
questionnaire to survey life environment during pregnancy. Young children are studied through the
use of Bayley III scales of infant and toddler development to effect assessment. I will report the

result of Bayley III in Japan, and discuss how life style influences a child’s development.
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Abstract:

Adverse health effects of heavy metals are a public health concern, especially lead may cause
negative health impacts to human fetal and infantile development. The lead concentrations in
Pakistani pregnant women’s nails, used as a biomarker, were measured to estimate the lead exposure.
Thirteen nail samples out of 84 nails analyzed contained lead higher than the concentration (13.6
ng/g) of the fatal lead poisoning case, raising the possibility of an external contamination. Eye
cosmetics such as surma are recognized as one of the important sources of lead exposure in Pakistan.
We collected in Pakistan 30 eye cosmetics made in Pakistan, Saudi Arabia and western countries. As
the metal composition analysis by energy dispersive X-ray fluorescence spectrometry revealed that
some surma samples contained lead more than 96%, the surma might contaminate the nail specimen.
Scanning electron microscopy observations showed that lead-containing surma consists of fine
particle of galena (ore of lead sulfide) in respirable dust range (less than 10 pm). In addition, relative
in vitro bioavailability of lead in the surma was determined as 5.2%. Thus, lead-containing surma
consists of inhalable and bioavailable particles, and it contributes an increased risk of lead exposure.
Moreover, the relationship between the surma and the lead-contaminated nails by lead isotope ratios
analysis indicated the potential of lead contamination in nails by surma. These results suggest that
lead in the nails were derived both from body burden of lead and external contamination by
lead-containing surma. Therefore, nail is not suited as a biomarker for lead exposure in the countries
using surma, because we may overestimate lead exposure by surface lead contamination in nail by

surma.
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Abstract:

Lead has been controlled in petrol since 2001 in Pakistan. However, high blood lead levels have
been reported among newborns and young children in recent surveys. Different sources of lead
exposure including surma (eye cosmetics) have been implicated for lead exposure in studies in
Pakistan; however these studies used weak methodology. We objectively assessed using lead isotope
ratio (LIR) analysis methodology for possible sources of lead exposure among pregnant women (in
turn newborn) and young children (1-3 years) in megacity, Karachi, Pakistan. Of the total 23,
selected high and low lead level samples based on pregnant women's blood levels were collected,
where simultaneously blood from cord blood (for newborn) and 1-3 year old child was also collected
from the same family. In addition, three-day food duplicate samples for women and young child,
house-dust, drinking water, respirable dust and petrol and engine lubricant from the surrounding gas
stations were analyzed for lead content. All these samples were correlated using LIR to determine
the important sources of exposure for lead in this population. Food is the most important contributor
for lead exposure among pregnant women and young children. LIR of food and blood sample
contains similar isotopes as that in petrol. Therefore, past contamination of environment by petrol
emission is contributing to contamination of food, either directly or indirectly through agricultural
sources. Food protection and agricultural practices need to improve to reduce further exposure to the
population in the near term. Further studies are needed to identify routes of contamination of food in

this population.
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