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アフリカ諸国の
環境汚染

Environmental 
Pollution in Africa

石塚真由美 Mayumi ISHIZUKA
北海道大学 大学院獣医学研究科/環境獣医科学講座・毒性学教室

Department of Environmental Veterinary Sciences,

Graduate School of Veterinary Medicine, Hokkaido University

Air pollution
In urban areas, air pollutions is 
becoming pronounced problem because 
of the use of ill serviced vehicles and 
lead- gasoline. Dioxins and PAHs also 
cause air pollution.

Water pollution
As water sewage systems in Asia are not 
maintained well, large amount of 
domestic / agricultural wastewater is 
discharged to rivers and lakes.

Environmental issues common to Asian 
countries 

For examples
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PAHs (Polycyclic aromatic hydrocarbons, 
mutagens and carcinogens)
POPs (persistent organic pollutant)
Pesticides

DDT
Organophosphate
New generation pesticides, etc.

PPCPs (Pharmaceutical and Personal 
Care Products)
Mycotoxin 
E-waste (metals, etc)
Metals and Semi-metals

Environmental pollutants common to 
Asian countries 

For examples

Regarding pollution by natural sources, even in the present
day, the number of people exposed to arsenic (As) by
untreated drinking water is estimated over 100 million in
rural areas of many Asian countries such as Bangladesh,
India, China, Myanmar, Pakistan, Vietnam, Nepal and
Cambodia (Fendorf et al. 2010).

Semi-metal Hazard in Asia
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What chemical is 
problem in Africa?

• In 2015, we held 24th Symposium on Environmental 
Chemistry in Sapporo to discuss on environmental pollution. 

• There were reports from Asian countries, India, Vietnam, 
Philippine, Bangladesh, Indonesia, Thailand, Korea, China, 
Taiwan, etc... These countries have collaborative research 
with Japan.

• How is Africa… ? The situation is “Black BOX”…

Images (impression) of Africa
(by veterinary students)

6

• When we ask to Japanese students in our school about 

their image / impression of Africa…100% of students 

answer same image as ”Nature and Wildlife”.
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Hipo-pool without Hipo

Hippopotamus moved to 
other areas, maybe due to the 
chemical contaminations.

8

Smog in city area

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 (Pb) Poisoning in 2010 
“The Price of Nigerian Gold”, EHP 120(4)

Know the current pollution levels.

Know the effects of each pollutant on human 
and wildlife health.

Actually, there is little report on 
environmental pollution in African countries.

Field Toxicological approach

What is necessary for 
environmental research in Africa?
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Collaboration in Environmental 
Toxicological Research Field

Collaborative research 
Researcher Exchanges
Training
International Symposium
etc.

Since 2008, we have started collaborative research with University of Zambia, and
we expanded our activities to other African countries.

Food contamination in Egypt

12

The rapid development of industry in the Nile Delta, Cairo and 
Alexandria has imposed burdens on the local environment, and 

environmental contamination has become apparent.

In addition to the environmental pollutants released from industrial 
areas, municipal effluent and agricultural industry, which have grown 

in volume due to the concentration of population, are causing 
environmental contamination. 

We detected certain concentration of heavy metals from meat 
producing animals. 
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Gold mining areas in Ghana

13

At the start of this research, we suggested that this area may be 
contaminated with mercury, since there are illegal mining activities 
using mercury. 

However, in fact, we found the arsenic is the serious problems in this 
area. Even the drinking water is also contaminated high concentration 
of arsenic.

14

In addition to As….
PAHs in Ghana

 Air and soil are subjected to different pollutants due to agricultural,
industrial or transport activities.

 PAHs (polycyclic aromatic hydrocarbons) are environmental pollutant.

PAHs may be common problems 
in urban area of African countries. 
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78.4%

11.4%

6.3%
3.2% 0.6%

Gasoline engine

Power plant

Traffic tunnel

Residential

Coke oven

CMB for sources of PAHs in air from the city centre

Source of air PAHs: Chemical mass balance (CMB)

84.7% of PAHs from city centre were from traffic related sources of which 78.4% was 
contribution from gasoline engines and 6.3% from roadway traffic.

Lakes contaminated with DDTs in Ethiopia 

16

Increasing environmental pressure on the Lake by the intensive agricultures and 
vast growth of floriculture, industrial activities and house hold wastes around the 
Lake, in Ethiopia.

We easily detected DDT accumulation in almost fish species in lakes.

But…Why?



2016/5/8

9

Insecticide use for vector control; 
Major pesticide is “DDT”
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Henk van den Berg et al. EHP 2012
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Produce: 5000 tons
Ethiopia: 400 tons

South Africa: 70 tons
Of DDT is used for IRS

EHP, 2009, 17(11) 1656-63

Annual global production and use of DDT (in 103 kg active ingredient) 

Global DDT use;
especially in Asia and Africa
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We detected high concentration of 
DDT in wildlife at National Park

Tiger fish and avian birds are top predator in river 
environment. 
We detected marked high concentration of DDT in 
these animals at National Park in South Africa and 
Lakes in Ethiopia. 

20

Mining area in Zambia
Almost lead poisoning occurs in developing countries. 

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

10

Children Adult
Pb conc. in blood

(μg/dL)

10μg/dL
Develop.
Toxicity 

130μg/dL
Death

Almost 100 % of children 
exceeded developmental 
toxicological level (10 μg/dL)

Pb conc. (μg/dL) in child blood at two Kabwe areas. 
Yabe et al. Chemosphere 2015.

Some of children 
exceeded lethal 
level.

Number (%) of children Number (%) of children
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Collaborative Research Activity 
on Environmental Toxicology

23

Zambia
 Copper and cadmium contamination in aquatic 

environment
 Concerns on lead contamination in environment 

and serious risk to animals, human

Ghana
 Arsenic concerns (Gold mining 

areas), PAHs

Kenya
 Insecticide 

Concerns
 Lead 

contamination 

Ethiopia
 DDT 

contamination 
in lake 
environment

South Africa
 DDT 

contamination 
in National 
Park

Egypt
 Organochlorine pesticides
 Heavy metals 

Nigeria 
■Massive lead poisoning

Benin
 Polycyclic Aromatic Hydrocarbons

Congo (DRC)
 Cadmium concerns (mining 

areas)

International Toxicology Symposium
to discuss on the environmental pollution in African countries

International Toxicology Symposium in Africa
2009~2012 in Zambia
2013 in Ghana
2014~2015 in South Africa
2016 in Egypt
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Researcher / Student Exchanges 

2009 2010 2011 2012 2013 2014

Number of 
researchers

14/125
n / days

33/462 41/620 69/1501 47/1901 36/660

Outbound 
countries 

3 (from JPN) 4 (from JPN) 5 (from JPN) 5 (from JPN) 4 (from JPN) 4 (from JPN)

Symposium 
Venue

Zambia 
(Univ of 
Zambia, 
Lusaka)

Zambia (Univ
of Zambia, 

Lusaka)

Zambia (Univ
of Zambia, 

Lusaka)

Zambia (Univ
of Zambia, 

Lusaka)

Ghana
(KNUST, 
Kumasi)

South Africa 
(Johannesburg 
University and 

NWU)

Exchange 
countries

Zambia
Ghana
Nigeria

South Africa
Kenya

Tanzania

Zambia
Ghana
Egypt

Nigeria
South Africa

Botswana
Kenya

Tanzania
Benin

Zambia
Ghana
Egypt

Nigeria
South Africa

Botswana
Cameroon

Uganda
Sudan

Zambia
Ethiopia
Ghana
Egypt

Nigeria
South Africa
Cameroon

Sudan
Nigeria

Kenya
Uganda

Zimbabwe
Burkina Faso

Tanzania

Zambia
Ethiopia
Ghana
Egypt

Nigeria
South Africa
Cameroon

Sudan
Nigeria

Kenya
Uganda
Tanzania

Congo (DRC)

Zambia
Ethiopia
Ghana
Egypt

Nigeria
South Africa
Cameroon

Sudan
Nigeria

Kenya
Uganda
Tanzania

Topics: pesticides, mycotoxin, 
metals, PAHs, POPs, dioxins, etc…

26



2016/5/8

14

27

http://aa.vetmed.hokudai.ac.jp/
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• Project 1  Continuous surveillance on toxicological impact of 
environmental pollution in African countries

• Project 2  International Toxicology Symposium in Africa
– To share information and establish toxicological network in Africa

– In 2016, Cairo, Egypt

• Project 3: Visualization of impact of chronic / latent chemical 
hazard and Geo-Ecological Remediation in Zambia
– KAMPAI project (KAbwe Mine Pollution Amelioration Initiative)

– Hokkaido University: Faculties of Engineering, Veterinary Medicine, Health, 
Environmental Earth Science , Science.  Private Company, etc.

– Collaborative Research and Establishment of “Monitoring Laboratory”

Research on Environmental Pollution in Africa
Our collaborative research in Future
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Plan for Capacity building
workshop, symposium, short / long training
Requested training from 

African countries
Target persons

Collaborative faculties of 
Hokkaido Univ.

 Management
 Officers (Ministry of Mine, 

Lands)
Engineering

 Chemical analyses
 Monitoring skill, Remote 

sensing (Surveillance 
skill using Satellite, GIS)

 Remediation skill

 Officers (Ministry of Mine, 
Lands, Health, 
Environment)

 Researchers, MS / PhD 
Students

Faculties of Engineering, 
Veterinary Medicine, Health, 
Environmental Earth Science , 
Science. Private Company, etc.

 Risk assessment, 
Toxicologist

 Officers (Ministry of 
Health). Researchers

Faculties of Veterinary Medicine, 
Health, etc.

Common to Asia and Africa

Monitoring Lab. 
In Zambia

30

Thank you for your kind attention.


