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Lessons from preceding birth cohort studies carried out in the world
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Purposes of birth cohort study

« clarify child health effects of prenatal
exposure to hazardous environmental
factors

« confirm whether infant had not been
exposed to any environmental hazards in
a measurable range

+ determine the causal factor of child
disorder due to postnatal exposure to
environmental hazards
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Birth cohort studies on prenatal
methylmercury exposure

‘Why were the conclusions of two studies different? A
Qg, ; e

'(", " The Faroes study group said.... The Seychelles study group said.... i

You underestimate their resulfs, ( We have forind some associations wiil both

on the effects of prenatal exposire improving and deteriorating performance on
to methylmercury on child varying endpoints in the past, but no consistent
\_ development, from the Sevchelles. or clear pattern of asseciations has emerged. J

The answer for this conflict was obtained from the Seychelles Child
Development Nutrition Study (Neurotoxicology 2008; 29: 776-82).
W

} This paper observed not only a significant correlation coefficient (r=0.31) between i
maternal hair mercury and n-3 polyunsaturated fatty acid, but also a significant adverse

association between prenatal methylmercury and 30-month psychomotor developmental
index of the Bayley Scales of Infant Development when the n-3 polyunsaturated fatty
acid measures were included in the regression analysis.
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Birth cohort studies on perinatal
PCB and dioxins exposure

* Why were such conflicting results
obtained from similar studies?

— Some chemicals such as methylmercury and lead,
proved to be relevant for causation, were not
simultaneously measured in most of the reports

— The neurodevelopmental outcomes used may have been
reversible in childhood

— The time when an outcome occurred due to an exposure
and when the exposure biomarker was measured may
have been markedly different
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Neurological effects of
other chemicals (arsenic)

Tanaka and Oshima reported that the standardized mortality ratio
(SMR) of neurological disorders in patients with Morinaga dried
milk poisoning was considerably larger than those of other diseases

Jpn J Public Health 2007; 54: 236-45

Cause-specific Observed deaths (0), Expected dezths (E), and Standardized morulity ratio (0/E) of patients
‘with Morinaga Dried Milk Poisoning: the Standard used was Oseka City Population

Males Females

Number of the subjects examined 3,133 1831
Mean age (SD) at the sterting time 274 (0.41) 274 (0.4
Meen duration of observation (SD) 22.4(184)
o  OE  @%C)
5 (118-195)

5.6 L13-147
015 @72-260)
4 43 (16-08D
Deai from suicide 2 11 @7-16) 511 (836-239)
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POINTS to scrutinize when the result is not
coincident with those of other researchers

1. Does the study include all crucial
confounders?

—  The consistent results, e.lg. on the effect of PCBs,
may be obtained if methylmercury and
peolyunsaturated fatty acid levels at birth can be
added into explanatory variables

2. Is there the exposure marker or! —
confounder having a U-shaped || = ——
type of dose-response curve? [

- Manganese is an essential metal for humans, but its
exposure at high levels caused reduced 1Q in children

- Shorter or longer sleep duration increased the
cardiovascular risk in adults and affected autonomic
nervous function and blood pressure in children

- Body mass index}BMl) in data analysis may also
raise a problem of linearity
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Conclusions

* The effects of environmental exposures to
hazardous chemicals, different from the
occupational exposures, on child
development are very delicate

* For this reason, methylmercury, PCBs and
dioxins, lead, arsenic, selenium,
polyunsaturated fatty acids, pesticides,
efc., must be completely determined in
assessing developmental toxicity

* A research model with concomitant
exposures is necessary for assessing such
subtle effects, even though the exposure
levels are considerably low
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