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Background

The current state of the environmental
pollution of Africa various countries

4 Wildlife, domestic animals and human are suggested to expose to hazardous chemlcals
from waste.
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Background

The current state of the environmental
pollution of Africa various countries

Air pollution due to traffic, industrial and agricultural activities is

one of serious environmental problem in African countries.
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Massive Childhood Lead ST smnMaNed  Background

Poisoning
The Price of Nigerian Gold

tion limit of 65 mg/dL.
A survey of the villagers revealed that 25% of all children under age 5
had died in the previous year, most of them in the half-year before the

Childhood lead poisoning on a scale unheard of for decades has study. This translates to a mortality rate of 255/1,000 live births, com-
been detected in rural northwestern Nigeria [EHP 120(4):601-607;  pared with a national average of 157/1,000. The problem was the lead-

Dooyema et al.]. The culprit: lead
in gold ore processed using artisanal
techniques. Chelation therapy for hun-
dreds of children, soil replacement,
and an education campaign to dis-
courage processing ore inside homes
may now have radically reduced child
mortalltv in the hardest-hit villages,
but the long—term effect of lead poison-
ing on the surviving children remains
to be seen.

The outbreak surfaced in the
spring of 2010 when health profes-
sionals noticed abnormally high rates
of child illness and death among young
children in 4 villages of Zamfara
State. Blood tests on 8 children
returned blood lead levels (BLLs) of
168-370 mg/dL, at least 16 times the

contaminated gold ore being processed
in many of the family compounds.
Two-thirds of these families had started
the activity within the last year.

Soil samples were collected from
nearly all the family compounds
where processing occurred, with 85%
showing heavy lead contamination.
The worst reached 250 times the U.S.
Environmental Protection Agency
safety limit of 400 ppm for play areas.
Similarly, water lead concentrations far
exceeded U.S. recommendations.

Not every child’s blood could be
tested, and a lack of medical data for
the deceased meant their deaths could
not be definitively linked to lead poi-
soning. Further, the locally recruited
survey staff had limited training in

Massive Childhood Lead (Pb) Poisoning in 2010

Blood samples were collected from
59% of children under age 5. Of these,
97% had BLLs of at least 45 mg/dL,

“The Price of Nigerian Gold”

all children tested In the Worst-
affected villages had blood lead
levels high enough to warrant
chelation therapy.

Adrian Burton is a biologist living in Spain who also
writes regularly for The Lancet Oncology, The Lancet
Neurology, and Frontiers in Ecology and the
Environment.



How is Zambia...?

e Since 2008, researchers from Vet School of
Hokkaido University and University of Zambia
have been investigating effects of
environmental pollution Zambia.



Preliminary conditions
Start of collaborative research with Zambia

Ground Screening cattle and
investigatio animalin Kabyve of Kabwe and man's lead

SEells i SO AR D contamination (Surveillance in 300

symposium Water health department for a children)

and study survey in man investigation
Copper Belt Offering date to a wild
area animal control

Influential screening of an animal

Related research institute , Related
ministries and agencies
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International Toxicology Symposium

to discuss on the environmental pollution in African countries

x International Toxicology Symposium in Africa
2009~2012 in Zambia
2013 in Ghana
2014~2015 in South Africa
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Preliminary conditions
Start of collaborative research with Zambia

Ground Screening cattle and
investigatio animalin Kabyve of Kabwe and man's lead

SEells i SO AR D contamination (Surveillance in 300

symposium Water health department for a children)

and study survey in man investigation
Copper Belt Offering date to a wild
area animal control

Influential screening of an animal

Related research institute , Related
ministries and agencies
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Children 'ﬁ*

Encephalopathy
Nephropathy
Frank Anemia
Colic

4 Hemoglobin Synthesis

!

4 Vitamin D Metabolism

4 Nerve Conduction Velocity

T Erythrocyte Prntnggrf:hyrin
Vitamin D Metabolism(?)

Developmental Toxicity
41Q, gHearing, JGrowth

b
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Transplacental Transfer

Pb conc. In blooc °
(ng/dL) l'!l m

Encephalopathy
Nephropathy

Frank Anemia

Male Reproductive Effects

4Hemoglobin Synthesis and
Female Reproductive Effects

AlNerve Conduction Velocity

+— Elevated Blood Pressure
*+—1Erythrocyte Protoporphyrin (men)

*+— gErythrocyte Protoporphyrin
(women)

Lead poisoning in

Human

Note: T=increased function and =4 decreased function.

Source: ATSDR, 1992
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Pb conc. (pg/dL) in child blood at two Kabwe areas i

Zambia
Kasanda (n=100) Makululu (n=129)

Children's
Zambian
blood level
exceeds the toxic
manifested level.

Approximately 3801 The density with
100 % of more 3607, o0 a possibility that
than 10 pg of 330--1-3;;3 a brain disorder
child's lead T and fatality occur
concentration/dL 200> for children

Blood Pb concentrations (ug/dL)
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Next Step...

e Our latest research activities revealed that
childhood lead (Pb) poisoning is a serious public
health concern in Kabwe.

e Based on the previous research activities, we
desire to extend our work to include
remediation and use Kabwe as a model for areas
with similar environmental problems in Africa.



Start
symposium
and study

Ground
investigatio
n and
Water
survey in
Copper Belt
area

Screening cattle and
animal in Kabwe
Conference with the
health department for a
man investigation
Offering date to a wild
animal control

Influential screening of an animal
of Kabwe and man's lead
contamination (Surveillance in 300
children)

Related research institute , Related
ministries and agencies
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The outline of
SATREPS project

1. Elucidating the pollution mechanism of lead in ecological
system, human and animals

2. Follow up study to the harmful metal pollution in children

3. Development and evaluation of the on-demand
environmental remediation technology



Elucidating a
pollution
mechanism in
ecological system

and human 0

Follow up study
to the harmful
metal pollution in

children a

Environmental
remediation

b.

o o

a. Measurement of lead in soil
and environment samples

. Wide area surveillance of

lead (remote sensing)

. Risk assessment of the

hazard with lead
Economic assessment of
the hazard with lead

. Physical remediation
. Chemical remediation

Bio-remediation and
phytoremediation

Elucidation of the shift mechanism
of lead to human

New vegetation index

Simulation of the pollution diffusion

Elucidation of the toxic mechanism
of lead

The expert training

Therapy protocol of the chronic
poisoning

New environmental remediation
technology of the soil



The Organization chart

Pollution data
base
Environmental

’ ’ remediation

Department of Health and
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environmental
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http://www.worldbank.org/
http://www.worldbank.org/

Setting of monitoring laboratory
and capacity building

ol o
Establishment of monitoring laboratory at UNZA
# [Install equipment

:

# Training of young researchers, staffs and officers of UNZA and Ministries

#% Short training and graduate program (Master / PhD) in Japan

# Seminar and workshop
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KICK OFF SYMPOSIUM

for project
Kabwe Mining Pollution Amelioration Initiative




