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 USA Bald Eagles Die from Lead Poisoning 
Around 30 bald eagles have died in Iowa as a result of lead poisoning, and the figure 
may be as high as 200. The highly endangered and heavily protected birds 
ingest lead when they eat mammals shot with lead ammunition or fish 
tainted by lead tackle. 

.Å× 9ÏÕ4ÕÂÅ ÖÉÄÅÏÓ ÏÎ 4ÈÅ ,%!$ 'ÒÏÕÐȭÓ $)9-
Sampling lead test kits 
Intern Adrian Widjonarko produced and uploaded the following You Tube 
videos:The LEAD Group - Introduction of Lead Poisoning and DIY Sampling Kit, at 

www.youtube.com/watch?v=85H0FGV5qCU&feature=channel 
Lead Poisoning DIY Lead (Heavy Metal) Test Kit Instruction - Part 1/2, at 
www.youtube.com/watch?v=s4WzzUcBdCg&feature=channel; 
Lead Poisoning DIY Lead (Heavy Metal) Test Kit Instruction - Part 2/2, at 
www.youtube.com/watch?v=VVbB8wcglV4&feature=channel 
Lead Poisoning DIY Lead (Heavy Metal) Test Kit Result, at 
www.youtube.com/watch?v=L25RTdpKdRo 

 

http://www.lead.org.au/cu.html
http://www.lead.org.au/
http://www.youtube.com/watch?v=VVbB8wcglV4&feature=channel
http://www.youtube.com/watch?v=L25RTdpKdRo
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Lead Poisoning News from China, January 2010 
Compiled by Natalie Newman, Intern  

 

/ƘƛƴŀΩǎ ǇƻƻǊ ǘǊŀŎƪ ǊŜŎƻǊŘ ƻŦ ƭŜŀŘ ǇƻƛǎƻƴƛƴƎ ŘǳŜ ǘƻ ŦŀŎǘƻǊȅ Ǉƻƭƭǳǘƛƻƴ ŎƻƴǘƛƴǳŜǎΣ ǿƛǘƘ ƴŜǿǎ 
recently of 55 children and 47 adults suffering lead poisoning in Hekou village, Jiangsu. The 
village is situated close to a lead-acid battery factory; there have now been six similar lead 
poisoning incidents in the past six months across the country. 

January 2010 ς Hekou, Jiangsu - Dafeng Shengxiang Power Supply Co Ltd 

The factory at Hekou village had been operating at 160% capacity, but workers claim that 
managers were tipped off about visits from environment officers in advance, allowing them 
ǘƛƳŜ ǘƻ ΨŎƭŜŀƴ ǳǇΩ ŦƻǊ ǘƘŜ ƛƴǎǇŜŎǘƛƻƴΦ ¢ƘŜ Ǝovernment department in charge of organizing 
environmental checks has so far refused to comment. 

Workers have been routinely treated for lead poisoning, and as long as treatment continued 
were willing to stay silent. They now fear their silence has lead to the hospitalization of village 
ŎƘƛƭŘǊŜƴΦ ¢ƘŜǊŜ ŀǊŜ ŀƭǎƻ ŎƻƴŎŜǊƴǎ ǘƘŀǘ ŘƻŎǘƻǊǎ ŀǘ 5ŀŦŜƴƎ tŜƻǇƭŜΩǎ IƻǎǇƛǘŀƭ ƳƛǎǊŜǇǊŜǎŜƴǘŜŘ ǘƘŜ 
safe levels of blood-lead. 

December 2009 ς Qingyuan, Guangdong ς Aokelai Power Co. Ltd, (Zeliang Battery Factory) 

In December, a lead-acid battery factory near Qingyuan, Guangdong, was forced to shut 
down after 44 local children were found to have high blood-lead levels. The children were 
ǘǊŜŀǘŜŘ ŀǘ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ŜȄǇŜƴǎŜΦ ¢ƘŜ ŦŀŎǘƻǊȅ ǿŀǎ ǎƛǘǳŀǘŜŘ ƭŜǎǎ ǘƘŀƴ млл ƳŜǘǊŜǎ ŦǊƻƳ ŀ 
residential apartment building. 

September 2009 ς Shanghang, Fujian ς Huaqiang Battery Factory 

In Shanghang, Fujian, 121 children under 14 years of age were found to have excessive blood-
lead levels. Local parents say their children have been suffering from symptoms since a 
battery factory opened in 2006. (Huaqiang Battery Factory). Residents protested for four days, 
demanding government officials close down the factory, increase testing and pay 
compensation to affected families. 

August 2009 ς Wugang, Hunan ς Wugang Manganese Smelting Plant 

Parents and police violently clashed in August in Wugang, Hunan after 1,956 children were 
found with high blood-lead levels, due to the close proximity of a manganese smelting plant 
to a school. Fifteen residents were detained for rioting and protesting over the smelter, which 
had been operating for a year without environmental approval. The owner of the factory 
turned himself into police, after claims were made that he had abused his position as Deputy 
ǘƻ ǘƘŜ tŜƻǇƭŜΩǎ /ƻƴƎǊŜǎǎ ǘo illegally run the smelter. Two government officials were also 
investigated. 

August 2009 ς Fengxiang, Shaanxi ς Dongling Lead and Zinc Smelting Co 

Following the discovery in August that 615 children were affected by lead poisoning, 11 
officials from Fengxiang, Shaanxi, were reprimanded for failing to protect the local 
environment. The suspected source was a smelting factory, the manager of which has now 
resigned. Local villagers will be relocated from the area over the next two years. 

August 2009 ς Kunming, Yunnan ς car exhaust emissions (cited cause) 
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Near Kunming, Yunnan, 200 of 1000 children tested were found to have high blood-lead 
levels, with three children confirmed as suffering from lead poisoning. Parents blame a nearby 
industrial park, but the environment bureau claims that other factors, such as exhaust 
emissions, are the real cause. 

In total, 3000 children have been affected across China in the six months prior to January this 
year. 

In all of these cases, final decisive action came only when high numbers of children were 
found to have excessive blood-lead levels. Yet, local residents had complained for months and 
ŜǾŜƴ ȅŜŀǊǎ ŀōƻǳǘ ǎƛŎƪƴŜǎǎΣ ǇƻƭƭǳǘŀƴǘǎΣ ǎŜǿŀƎŜΣ ōŀŘ ǎƳŜƭƭǎ ŀƴŘ ŘǳǎǘΦ /ƘƛƴŀΩǎ ŜȄǇŀƴǎƛǾŜ ŀƴŘ 
swift economic rise has seen local governments, keen to attract businesses and investors to 
their area, willing to ignore environmental and health concerns. Often, lead-acid battery 
ŦŀŎǘƻǊƛŜǎ ŀƴŘ ǎƳŜƭǘƛƴƎ ŦŀŎǘƻǊƛŜǎ ŀǊŜƴΩǘ ŎƻƴǎƛŘŜǊŜŘ άƳŀƧƻǊέ ǇƻƭƭǳǘŜǊǎΣ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 
checks can be less strictly enforced. Manganese smelters illegally use anode slag, which 
contains lead. 

Environmental protection agencies are funded by local governments, which are not keen to 
ensure the agencies are funded well enough to do their jobs. Lack of staff training and poor 
resources mean that environmental agencies simply cannot be on top of every environmental 
disaster waiting to happen. 

9ǾŜƴ ǿƘŜƴ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴŎŜǊƴǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘΣ ǘƘŜ ƭƻŎŀƭ ƎƻǾŜǊƴƳŜƴǘΩǎ ǊŜǎǇƻƴǎŜ ƛǎ 
usually to find sites suitable for factories, and then relocate villagers to other areas. But this 
ŘƻŜǎƴΩǘ ŀƭǿŀȅǎ ǎƻƭǾŜ ǘƘŜ ǇǊƻōƭŜƳΣ ŀǎ ǾƛƭƭŀƎŜǊǎ ǎǘƛƭƭ ǘƛƭƭ ŦƛŜƭŘǎ ŀƴŘ ǊŀƛǎŜ ŎǊƻǇǎ ƛƴ ŀǊŜŀǎ ǾŜǊȅ ŎƭƻǎŜ 
to polluting factories. In a country with more than a billion people, the profit margin is placed 
ahead of peopleΩǎ ƘŜŀƭǘƘΦ .ǳǘ ǿƛǘƘ ŀ ƎǊƻǿƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴǎŎƛƻǳǎƴŜǎǎΣ /ƘƛƴŜǎŜ ǇŜƻǇƭŜ 
are starting to protest, not just for their health, but for the future of their children. 

Northwest and Central China is rich in metals, which require large factories to process. 

It is often a requirement for factories to help local families to relocate within a certain 
timeframe. But in most cases, only a small percentage of families are actually moved by the 
specified time, and the rest cannot afford to do so on their own. 

In August 2009, at the height of the poisonings, the Ministry of Environmental Protection 
(MEP) called on the country to fight heavy metal pollution, yet the Ministry of Propaganda 
asked news outlets to play down the poisoning stories in the lead-up to the National Day 
holidays. But the government is finding it increasingly difficult to ignore the mass protests and 
riots by ordinary citizens concerned about the health of their children, their farmlands and 
their future. 

More recently, Environment Minister Zhou Shengxian released a paper calling on the need for 
/Ƙƛƴŀ ǘƻ ƳƻǾŜ ǘƻǿŀǊŘǎ ŀƴ άŜŎƻƭƻƎƛŎŀƭ ŎƛǾƛƭƛȊŀǘƛƻƴέΥ 

Ecological civilization is the summary of physical, spiritual and institutional 
achievements of human beings when they develop and utilize natural resources while 
taking initiatives to protect nature and actively improve the relations between man 
and nature. Traditional industrial civilization leads to the conflicts between man and 
nature, and imposes a serious threat to the survival and development of mankind 
itself. Adhering to the idea and requirement for sustainable development, ecological 
civilization makes overall arrangement of the relations between environmental 
protection and economic growth in terms of human civilization. 
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(Actively Develop Ecological Civilization--Published in Qiushi Magazine by Minister 
Zhou Shengxian, 10-12-2009. Source: http://english.mep.gov.cn/) 

The Implementation Plan on Controlling Heavy Metal Pollution was passed in principle 
by the MEP on Aug 28. It demands joint measures by all the relevant departments to 
avoid further pollution, yet to be approved by State Council. 

άhƴ {ŜǇǘŜƳōŜǊ нфΣ нллфΣ a9t ŀƴƴƻǳƴŎŜŘ ǘƘŀǘ ƛǘ ǿƻǳƭŘ - along with eight (8) other 
ministries or bureaus** - commence a three-month nation-wide campaign to 
investigate enterprises that involve significant amounts of heavy metals (lead, 
cadmium, mercury, chromium and arsenic) in production, storage or transport 
ǇǊƻŎŜǎǎŜǎΦέ - 
http://switchboard.nrdc.org/blogs/awang/more_heavy_metal_mania_another.html 

In a case of double-ǎǇŜŀƪΥ ά²ƘŜƴ ŀǎƪŜŘ ōȅ /Ƙƛƴŀ 5ŀƛƭȅ ǿƘŜǘƘŜǊ ƛǘ ƛǎ ǎŀŦŜ ǘƻ ōǳƛƭŘ ǿŀǎǘŜ 
incineration plants in residential areas, Zhang said incinerators will not affect people's health 
ƻǊ ǇƻƭƭǳǘŜ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ƛŦ ǘƘŜȅ ŀǊŜ ōǳƛƭǘ ŀŎŎƻǊŘƛƴƎ ǘƻ ƎƻǾŜǊƴƳŜƴǘ ƎǳƛŘŜƭƛƴŜǎΦέ 
http://websearch.mep.gov.cn/was40/detail?record=11&channelid=24398&searchword=heav
y+metals Antidote to Poisoning Polluters, 2009-09-28 

"It's quite obvious that just to say the company has not been found by regulatory 
agencies to violate standards, which I assume are concentration standards, is not 
enough," said environmental activist Ma Jun, referring to a case in Shaanxi province 
where a local environmental bureau said smelter owner Dongling Group had met 
emissions standards. 

"It's quite obvious that the environment cannot absorb the volume," Ma said. He 
recommended restrictions on total volume of emissions, not just the level of 
emissions. 

(China calls for action to stop lead poisoning, www.reuters.com/article/idUSSP56473) 

New factories and smelters are subject to stricter environmental controls, but ones that have 
been operating for years are harder to regulate. However; as massive power shortages across 
China were forcing smelters to shut down until the end of February, this may have allowed 
time to address environmental concerns. 

http://sg.news.yahoo.com/rtrs/20100118/tbs-henan-power-lead-7318940_1.html 

http://news.alibaba.com/article/detail/metalworking/100164940-1-update-1-china-widens-
lead-industry.html 

In the USA, Website Acton reports that the cost of testing toys for lead in has forced some 
small manufacturers to move their business offshore, while increased scrutiny of Chinese 
made products has had some factories opting to swap lead for cadmium. There are calls in the 
US to strike a balance between the need to ensure products are free from dangerous heavy 
metals and the needs of small businesses to have transparent cost-effective compliance 
codes. 

Read more: http://catholicexchange.com/2010/01/14/126055/ 

http://english.mep.gov.cn/
http://switchboard.nrdc.org/blogs/awang/more_heavy_metal_mania_another.html
http://websearch.mep.gov.cn/was40/detail?record=11&channelid=24398&searchword=heavy+metals
http://websearch.mep.gov.cn/was40/detail?record=11&channelid=24398&searchword=heavy+metals
http://www.reuters.com/article/idUSSP56473
http://sg.news.yahoo.com/rtrs/20100118/tbs-henan-power-lead-7318940_1.html
http://news.alibaba.com/article/detail/metalworking/100164940-1-update-1-china-widens-lead-industry.html
http://news.alibaba.com/article/detail/metalworking/100164940-1-update-1-china-widens-lead-industry.html
http://catholicexchange.com/2010/01/14/126055/
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Editorial: The work of a Summer of Interns 
In this newsletter it was decided to draw special attention to the work of interns. 

¢ƘŜ ƴƻǳƴ άƛƴǘŜǊƴέ ōŜƎŀƴ ōȅ ƳŜŀƴƛƴƎ ŀƴ ŀǎǎƛǎǘŀƴǘ ǊŜǎƛŘŜƴǘ ǇƘȅǎƛŎƛŀƴ ƻǊ ǎǳǊƎŜƻƴ ƛƴ ŀ ƘƻǎǇƛǘŀƭΣ 
there to gain experience after graduating in medicine. Now it also has the wider meaning of a 
person with academic training in a particular technical area, gaining work experience with an 
appropriate organization ς such as The LEAD Group or the Global Lead Advice Service. The 
group who wrote this newsletter worked over the university summer vacation. 

You will notice that only three of the authors have an Anglo-Celtic or European name. The 
other names indicate a Chinese, Indian or African origin. 

This variety of names reflects the large number of overseas students now studying at 
Australian universities, since Australia set out to compete as a provider of higher education 
for the Asia/Pacific area. 

This newsletter, appropriately enough, focuses on the problem of lead poisoning in mainland 
China. China is a giant in more ways than one. In relation to lead, three problems stand out: 
frenetically-fast industrial development, often riding roughshod over local populations and 
paying insufficient attention to the safety of workers and local residents; a legal system not 
always able to deal with corruption at the local level, and millennia of agricultural, waste 
disposal and other practices that have added lead to the soil of agricultural land and to the 
water supply. India and Africa have some of the same problems. Thanks to the work of interns 
and volunteers, we are trying to do our bit to help. 

!ǘ ǘƘŜ ŜƴŘ ƻŦ aŀȅ нлмлΣ 9ƭƛȊŀōŜǘƘ hΩ.ǊƛŜƴ ƳŜǘ ŀ /ƘƛƴŜǎŜ ǊŜǎŜŀǊŎƘŜǊ ŀǘ ǘƘŜ ŦƛǊǎǘ ƳŜŜǘƛƴƎ ƻŦ ǘƘŜ 
Global Alliance to Eliminate Lead in Paint, held in Geneva under the auspices of the World 
Health Organisation and the United Nations Environment Program. This researcher is planning 
a study to further pinpoint the sources and pathways of lead poisoning in China. We hope that 
some of the articles in this newsletter will make a useful starting point. China does after all, 
ƘŀǾŜ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ƭŜŀŘ-poisoned population under one government. 

 

Prevalence and pathways and sources of lead poisoning in 
China 

By Kobe He, Tony Yan, Ewan MacAulay McDonnell, aƴŘ 9ƭƛȊŀōŜǘƘ hΩ.ǊƛŜƴΣ  
The LEAD Group Inc, Australia 

Is Lead a problem in China? What is the evidence? 

 China is, at 1.32 Billion, the world's most populous nation (CIA World Factbook). 
However, in a World Health Organization report, only 31,000 deaths are estimated as due to 
lead poisoning in the region that includes China. Either lead is not a major health issue in 
China, or the deaths are under-estimated by WHO. The evidence listed below shows that it is 
probably more likely the second reason (Fewtrell, 2009). 

Blood lead levels of people in China - Studies conducted 

 One study shows that 202 Chinese women tested in 4 different major Chinese cities 
ƘŀŘΣ ƻƴ ŀǾŜǊŀƎŜΣ ōƭƻƻŘ ƭŜŀŘ ƭŜǾŜƭǎ ƻŦ рΦст ƳƛŎǊƻƎǊŀƳǎ ǇŜǊ ŘŜŎƛƭƛǘǊŜ ό˃ƎκŘ[ύΣ ǿƘƛŎƘ ƛǎ 
equivalent to 56.7 micrƻƎǊŀƳǎ ǇŜǊ ƭƛǘǊŜ ό˃Ǝκ[ύΦ .ȅ ŎƻƳǇŀǊƛǎƻƴΣ WŀǇŀƴŜǎŜ ǿƻƳŜƴ ƘŀŘ ƭŜǾŜƭǎ ƻŦ 
оΦнм ˃ƎκŘ[ όонΦм ˃Ǝκ[ύΦ ¢ƘŜ ǊŜǇƻǊǘ ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ ǘƘŜ ǎƻǳǊŎŜ ƻŦ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ǿŀǎ ŦƻƻŘ ŀƴŘ 
air.  (Zhang et al 1997) 
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In 1996, Shen et al summarised that seventeen publications have reported elevated 
blood lead levels in children from different areas of China. Lead levels tested in children 
residing in busy and heavily trafficked areas in the PRC (China), showed blood lead (BPb) levels 
of a staggering 21.8-стΦф ˃ƎκŘ[Φ ¢ƘŜ ǇŜǊŎŜƴǘŀƎŜǎ ƻŦ .tō ǾŀƭǳŜǎ ŀōƻǾŜ мл ˃ƎκŘ[ - which is the 
1992 World Health Organization's definition of lead poisoning in children - ranged from 64.9% 
ǘƻ ффΦр҈Φ 9ǾŜƴ ŦƻǊ ΨǳƴŜȄǇƻǎŜŘΩ ŎƘƛƭŘǊŜƴΣ ŀōƻǳǘ рл҈ ƻŦ ǘƘŜƳ ƘŀŘ .tō ǾŀƭǳŜǎ ŀōƻǾŜ мл ˃ƎκŘ[ 
(Shen et al, 1996). Air pollution is out of control in China as a result of rapid industrialisation. 
When this summary was written in May 1995, lead was still used in petrol. Leaded petrol was 
officially phased out in 2000. (Xiao, 2008) 

Another study shows that for children 1-5 years of age in Wuxi City, the average blood 
ƭŜŀŘ ƭŜǾŜƭ ǿŀǎ уΦн ˃ƎκŘ[ όлΦпл ˃Ƴƻƭκ[ύΤ нтΦо҈ ƘŀŘ ōƭƻƻŘ ƭŜŀŘ ƭŜǾŜƭǎ ŀōƻǾŜмл ˃ƎκŘ[Σ ŀƴŘ мΦл҈ 
ƘŀŘ ōƭƻƻŘ ƭŜŀŘ ƭŜǾŜƭǎ ŀōƻǾŜ нл ˃ƎκŘ[Φ .ƭƻƻŘ ƭŜŀŘ ƭŜǾŜƭǎ ǿŜǊŜ ǇŀǊǘƛŎǳƭŀǊƭȅ ƘƛƎƘ ƛƴ ƛƴŘǳǎǘǊƛŀƭ 
areas, suggesting an air pollution link again. (Gao, 2008) 

A 2008 study shows that Chinese men have higher lead levels for some reason 
όǇƻǎǎƛōƭȅ ŦǊƻƳ ŀ ƘƛƎƘŜǊ ǇǊŜǾŀƭŜƴŎŜ ƻŦ ǎƳƻƪƛƴƎ ŀƳƻƴƎ ƳŜƴ ǘƘŀƴ ǿƻƳŜƴύΤ ŜǾŜƴ ƳŜƴ ǿƘƻ ŘƻƴΩǘ 
have an occupational reason for higher lead exposure. The average in Jinan City, Shandong, in 
мффм ǿŀǎ фΦно ˃ƎκŘ[ ŦƻǊ ƴƻƴ-ǎƳƻƪŜǊǎ ǘƻ мнΦоп ˃ƎκŘ[ ŦƻǊ ǎƳƻƪŜǊǎ όvǳΣ нллпύΦ !ŎŎƻǊŘƛƴƎ ǘƻ 
The China Post, (7 June 2010), smoking rates in China are 574% for men and 2.6% for women. 

 Newborn babies can be born with high lead levels, as lead is transferred from their 
mothers. A study of the blood lead levels of newborn babies was conducted in Shanghai in 
1993 (Shen et al, 1993). In 348 cord samples, the geometric mean of cord BPb levels was 9.2 
˃ƎκŘ[Σ ǿƛǘƘ ŀ фр҈ ŎƻƴŦƛŘŜƴŎŜ ƛƴǘŜǊǾŀƭ ƻŦ ǘƘŜ mean 8.86-фΦрп ˃ƎκŘ[Φ мпн ōŀōƛŜǎ όплΦу҈ύ ƘŀŘ 
ŎƻǊŘ .tō ƭŜǾŜƭǎ ƻŦ мл ˃ƎκŘ[ ƻǊ ƎǊŜŀǘŜǊΦ !ƳƻƴƎ ǘƘŜ ƭƛƪŜƭȅ ǎƻǳǊŎŜǎΣ ŦƻƻŘǎǘǳŦŦǎ ǎǳŎƘ ŀǎ tƛŘŀƴ 
(preserved Duck egg) is reputed to have a high lead content, and is eaten by pregnant women. 
This is old research, suggeǎǘƛƴƎ ǘƘŀǘ ǘƘŜ ƭŜŀŘ ŎƻƴǘŜƴǘΣ ǿƛǘƘ /ƘƛƴŀΩǎ ƛƴŎǊŜŀǎƛƴƎ ƛƴŘǳǎǘǊƛŀƭƛǎŀǘƛƻƴΣ 
is probably even greater now, 15 years later. 

One example that has gained national attention is a factory near Xinsi. In an isolated 
village in the mountains of China's western Gansu province, BPb levels in the children were 
ŦƻǳƴŘ ǘƻ ǊŀƴƎŜ ŦǊƻƳ олΦп ǘƻ тфΦу ˃ƎκŘ[Φ όhǎǘŜǊ ŀƴŘ {ǇŜƴŎŜǊΣ нллмύΦ 

ά¢ƘŜ ²ƻǊƭŘ IŜŀƭǘƘ hǊƎŀƴƛǎŀǘƛƻƴ ό²Ihύ ŜǎǘƛƳŀǘŜǎ ǘƘŀǘ ƎƭƻōŀƭƭȅΣ ƭŜŀŘ ǇƻƛǎƻƴƛƴƎ 
accounts for 229,000 deaths from cardio-vascular disease (CVD) per year. In China, 38.5% of 
children and 31.8% of adults are estimated to have more than enough lead exposure for an 
ƛƴŎǊŜŀǎŜŘ Ǌƛǎƪ ƻŦ ŜŀǊƭȅ ŘŜŀǘƘ ōȅ ƘŜŀǊǘ ŀǘǘŀŎƪ ƻǊ ǎǘǊƻƪŜΦέ ό²IhΣ  нллоύΦ 

! ƳƻǊŜ ǊŜŎŜƴǘ ǎǘǳŘȅ όнллсύΣ ά.ƭƻƻŘ ƭŜŀŘ ƭŜǾŜƭǎ ƛƴ /ƘƛƭŘǊŜƴΣ /Ƙƛƴŀέ ǿƘƛŎƘ Ŏombines the 
data from a number of blood lead studies, states that blood lead levels in children on average 
are now 9.29 ˃ƎκŘ[ ŀƴŘ ооΦу҈ ƘŀǾŜ ōƭƻƻŘ ƭŜŀŘ ƭŜǾŜƭǎ ŀōƻǾŜ мл ˃ƎκŘ[Φ ¢ƘŜ ǿƻǊǎǘ ŀŦŦŜŎǘŜŘ 
ǇǊƻǾƛƴŎŜ ǿŀǎ {ƘŀƴȄƛΣ ǿƘŜǊŜ ƭŜǾŜƭǎ ǿŜǊŜ ǊŜŎƻǊŘŜŘ ŀǎ ƘƛƎƘ ŀǎ мтΦнр ˃ƎκŘ[ ƻƴ ŀǾŜǊŀƎŜΦ ¢ƘŜǊŜ 
was a linear relationship found in Shanghai of lead attached to particles in the air and blood 
lead levels (Wang and Zhang, 2006). 

In China, where is the lead contamination coming from? 

Food (via Soil contamination) 

 It is common to use effluent as a fertiliser in China. This results in accumulation over 
time, within fields, of heavy metals.- cadmium, chromium, copper, nickel, lead and zinc (Cd, 
Cr, Cu, Ni, Pb and Zn). The longer fields have been subject to effluent irrigation the higher the 
level of heavy metal accumulation (10/04/08) (Xiong). This could be a possible pathway for 
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higher than average lead blood levels, for instance in agricultural workers. It may also be 
plausible, if lead works its way up the food chain, those eating greater quantities of meat 
would have a higher blood lead level - but this is speculation. 

άIŜŀǾȅ ƳŜǘŀƭ ŀŎŎǳƳǳƭŀǘƛƻƴ ƛƴ ǎƻƛƭǎ ŀǘ ǘƘǊŜŜ ŦƛŜƭŘ ǎƛǘŜǎ ǎǳōƧŜŎǘ ǘƻ ŜŦŦƭǳŜƴǘ ƛǊǊƛƎŀǘƛƻƴΦέ ( Xiong, 
2003). 

RESULTS AND DISCUSSION: In soil, the average contents of Cd, Cu, Pb and Zn are 
0.097, 22.6, 26.0 and 74.2 mg/kg, respectively. In the water of the Yangtze River Basin, the 
concentrations of Cd, Cu, Pb and Zn are 0.080, 7.91, 15.7 and 18.7 microg/L, respectively. In 
reference to human activities, the heavy metal pollution comes from three sources: industrial 
emission, wastewater and solid waste. The environment such as soil, water and air were 
polluted by heavy metals in some cases. The contents of Cd, Cu, Pb and Zn even reach 3.16, 
99.3, 84.1 and 147 mg/kg, respectively, in the soils of a wastewater irrigation zone. These 
contaminants pollute drinking water and food, and threaten human health. Some diseases 
resulting from pollution of geological and environmental origin, were observed with long-term 
and non-reversible effects. CONCLUSIONS: In China, the geological background level of heavy 
metal is low, but with the activity of humans, soil, water, air, and plants are polluted by heavy 
metals in some cases and even affect human health through the food chain. 

Eating lead-contaminated foods 

Lead contamination of food is more common in third world countries that do not have strong 
food standards. It has recently become an issue in countries that have been importing food 
products from such countries. Food can become contaminated where it is grown, or by 
cooking vessels or the containers in which it is exported or stored. 

There are a number of ways in which lead contamination of food occurs. The most common 
way has been during the growth and development of plants grown in soil containing an 
unusually high amount of lead. The plant surfaces become contaminated with dust or soil, or 
the plants may take up the lead from the soil as they mature. Lead contamination of food can 
and does occur even in commercial farming. The lead contamination of soil occurs when lead, 
lead dust, biosolids (sewage sludge), fertilisers made from waste acids from lead smelters or 
any liquid containing lead is introduced to the soil. [China is a very heavy user of biosolids in 
agriculture] see: Giblin, A., Lead in 

Eating Rice as a source of lead poisoning: 

Lead can be emitted during the mining and smelting of mercury ores, because most such ores 
also contain lead. Lead is also emitted during the burning of coal. Researchers in Guizhou 
province, where there are 12 large mercury mining and smelting operations and heavy coal-
powered industry, found that rice accounted for 94-96% of the uptake of methyl mercury 
(Raloff, 2010). They were not testing for lead, but it is likely that the rice was also a source of 
lead in the diet. 

Methyl mercury averaged 9.3 micrograms of this especially toxic mercury per kilogram of rice 
in an area where people down an average of more than a half-kilogram of the grain each day 
(Raloff 2010). 

άIŜŀǾȅ ƳŜǘŀƭ Ǉƻƭƭǳǘƛƻƴ ƛƴ /ƘƛƴŀΥ ƻǊƛƎƛƴΣ ǇŀǘǘŜǊƴ ŀƴŘ ŎƻƴǘǊƻƭΦέ (Cheng, 2003) 

Water 

Evidence within the China Sea shows a huge increase in lead content of ǎŜŀ ǎŜŘƛƳŜƴǘǎΦ άΧƛƴ 
the wake of China's rapid economic growth and the lack of management regulations, the 
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Hangzhou Bay is being contaminated by lead, among other pollutants, at a rate three times 
faster than the worst case in the western seaboard of U.S. three to seven decades ago. To halt 
this alarming trend and avert the possibility of serious contamination to the coastal 
environment, regulatory measures such as sewage treatment and the phasing out of leaded 
ƎŀǎƻƭƛƴŜ ǎƘƻǳƭŘ ōŜ ƳŀƴŘŀǘŜŘ ǳǊƎŜƴǘƭȅΦέ όIǳƘ ŀƴd Chen 1999) 

The lead contamination is believed to have come from rapid economic growth and a lack of 
waste control practices. The main source is the Yangtze river, indicating that this catchment is 
receiving high levels of Pb. It follows that anyone consuming water or food from this area is 
also receiving high levels of lead. (Huh and Chen, 1999) 

Wastewater from rivers near industrial sites near the city of Guiyu have lead levels 400 to 600 
times higher than wastewater from uncontaminated river would. Waste management rules 
are poor or non-existent (Brigden et al, 2005) 

A study of a lake in eastern Qinghai province did not display excessive levels of lead content. 
However, the lake is in the less-industrialised west of China. (Virkutyte and Sillanp, 2006) 

An additional study confirms that there are large amounts of lead particulates being deposited 
into the East China Sea, from where they are being transported (via a Biogeochemical cycle) 
throughout the world. (Lin et al, 1999). 

Exposure to Lead from Leaded Gasoline (Petrol) 

[ŜŀŘŜŘ ǇŜǘǊƻƭ ǿŀǎ ǳǎŜŘ ƛƴ /Ƙƛƴŀ ǳǇ ǳƴǘƛƭ нлллΦ ό.ǳǘ ǎŜŜ ōŜƭƻǿΥ άŘƻǳōǘ ŀōƻǳǘ ǘƘŜ ŀŎǘǳŀƭ 
phase-ƻǳǘ ŘŀǘŜέύ 9ȄǇƻǎǳǊŜ ǘƻ ǘƘŜ ƭŜŀŘ ŦǊƻƳ ƭŜŀŘŜŘ ǇŜǘǊƻƭ ƛǎ ǳǎǳŀƭƭȅ ǘƘǊƻǳƎƘ ŀƛǊōƻǊƴŜ 
particles, for adults, and via dust ingestion by children, in hand-to-mouth activity, particularly 
those living in houses and other buildings alongside heavily-trafficked roads. 

An EVISA 2006 news article about a meta-analysis of childhood blood lead studies in China 
found: 

Lead petrol phase-out: 

While most industrial nations, including China, have abandoned or at least restricted the 
use of leaded gasoline, this is not the case for all parts of Asia and Africa. 

What is happening? 

Children living in urban or industrial regions (in particular in eastern China) had much 
higher levels of lead than those living in rural areas. The figures from meta-analysis of 
AAS and ICP-MS results contrast sharply with those of western counterparts, who have 
much lower lead levels on average. 

Doubt about the actual phase-out date of leaded petrol for all road vehicles in China 

In February 2003, the International Fuel Quality Center (IFQC) reported in Current Status of 
Leaded Gasoline Phase Out Worldwide ǘƘŀǘ άŜǾŜƴ ǘƘƻǳƎƘ ƭŜŀŘŜŘ ƎŀǎƻƭƛƴŜ Ƙŀǎ ōŜŜƴ ǎǿƛǘŎƘŜŘ 
out in many Asian countries, it is most probably still available in small quantities in some 
άǳƴƭŜŀŘŜŘ ŎƻǳƴǘǊƛŜǎΦέ CƻǊ ŜȄŀƳǇƭŜ ƛƴ /ƘƛƴŀΣ ǎƻƳŜ ǎƳŀƭƭ ǊŜŦƛƴŜǊƛŜǎ ŜȄƛǎǘ ƛƴ ǊǳǊŀƭ ŀǊŜŀǎ ǘƘŀǘ 
produce leaded gasoline. Also, smuggling of leaded gasoline is also present and cannot be 
completely dismissed. It can be assumed, however, that these quantities are very small. Most 
of the leaded gasoline is probably used in remote rural areas where it is out of reach of the 
ƎƻǾŜǊƴƳŜƴǘ ǎǘŀǘƛǎǘƛŎǎΦέ 
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Other sources and pathways of lead poisoning in China 

People in China, of course, are likely to be subject to the other sources and pathways of lead 
poisoning known to the rest of the world, namely: soil and dust containing lead (a legacy of 
industrial manufacturing, smelting and mining activities and leaded paint refurbishment), 
ceramics with a leaded glaze, leaded paint, recycling of lead acid batteries and electronic 
equipment with parts containing lead, water from tanks with lead solder, water from 
galvanised iron pipes or lead soldered plumbing, leaded PVC products, leaded jewellery, toys, 
ammunition, lead contaminated Chinese herbal medicine, cigarettes, etc. 

Conclusion 

What the evidence from water catchments in the more industrialised parts of the China shows 
is that there is a clear link between lead contamination of the environment and industrial 
activity. Coal use in China is rising steadily and it should be noted that coal naturally contains 
lead. Spectrographic analysis of particulates in Shanghai indicated that up to 45% of such lead 
may come from coal burning, and may well have exceeded petrol as a source if not for the 
phasing out of leaded petrol (Zhang et al 2009). In all probability the source of lead 
contamination is airborne particles, in which form lead is far better absorbed than when orally 
consumed, but that does not rule out food and drinking water as additional pathways, since, 
though leaded petrol for road vehicles was officially phased-out in China in 2000, there seems 
to be an upward trend in blood lead levels. 

{ŜŜ ŀƭǎƻ ŀōƻǾŜΥ άLead Poisoning News from China ŀƴŘ άThe Global Problem of Lead Arsenate 
PesticideΣέ ŀƴŘ ōŜƭƻǿΣ άGovernment action on lead poisoning in Chinaέ. 

See ŀƭǎƻΥ άBiosolids used as fertilizer in China and other countriesέΣ ƛƴ [EAD Action News, 
volume 10, number 1. 

Dangerous polluters are already moving their activities out to rural areas where rules and 
regulations are weaker. This will mean that while there will be an ongoing unusually high 
amount of blood lead in subjects in city areas and that rural areas where there are strong 
sources of lead contamination will also have abnormally high levels. 
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Government action on lead poisoning in China 

A factsheet by Kobe He, Intern, The LEAD Group Inc, Australia, February 2010 

Attempts of Chinese governments to prevent and manage lead poisoning 

Smelters have been shut down for environmental checks 

At least three lead smelters in Henan province, and two in Shanxi province, with a 
ŎƻƳōƛƴŜŘ ŎŀǇŀŎƛǘȅ ƻŦ ƳƻǊŜ ǘƘŀƴ с҈ ƻŦ /ƘƛƴŀΩǎ ŀƴƴǳŀƭ ǇǊƻŘǳŎǘƛƻƴΣ ǿŜǊŜ ƻǊŘŜǊŜŘ ǘƻ 
temporarily halt operations in recent days after hundreds of children tested for high levels 
of lead in two separate cases in August (Yam, 2009). 

Promised testing and medical treatment for lead-poisoned children 

Officials announced to concerned residents that all children in Qingyuan would be given 
access to blood testing and prompt treatment to address the growing problem of lead 
poisoning. Qingyuan, located next to an industrial park containing a battery factory, 
shocked health and environmental officials earlier this year when blood testing of about 
50 families revealed 44 children with elevated blood lead levels, including one ten-month 
old with a level as high as 55 µg/dL, several times above the safety limit for blood lead 
levels (Greenlaw, 2009). 

Measurements from announcement of the Central government 

Lƴ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ CŜƴƎȄƛŀƴƎ ŀƴŘ ²ǳƎŀƴƎ ƛƴŎƛŘŜƴǘǎΣ /ƘƛƴŀΩǎ aƛƴƛǎǘǊȅ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 
tǊƻǘŜŎǘƛƻƴ όa9tύ ŀǇǇǊƻǾŜŘ ƛƴ ǇǊƛƴŎƛǇƭŜ ŀ ŘǊŀŦǘ άLƳǇƭŜƳŜƴǘŀǘƛƻƴ tƭŀƴ ŦƻǊ ǘƘŜ 
/ƻƳǇǊŜƘŜƴǎƛǾŜ IŀƴŘƭƛƴƎ ƻŦ IŜŀǾȅ aŜǘŀƭ tƻƭƭǳǘƛƻƴΣέ ƻƴ !ǳƎǳǎǘ нуΣ нл09. One month later, 
on September 29, 2009, MEP announced that it would ς along with eight other ministries 
or bureausς commence a three-month nation-wide campaign to investigate enterprises 
that involve significant amounts of heavy metals (lead and cadmium etc.) in production, 
storage or transport processes (Greenlaw, 2009). 

Guangzhou Maritime Court orders tannery to pay 62,500 RMB in compensation 

The Dongtai tannery in Panyu District of Guangzhou was ordered to pay 62,500 RMB in 
compensation for damages from several incidents of illegal waste water release in 2008, 
ōǊƛƴƎƛƴƎ ŀƴƻǘƘŜǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǳōƭƛŎ ƛƴǘŜǊŜǎǘ ƭƛǘƛƎŀǘƛƻƴ ŎŀǎŜ ǘƻ ŀ ŎƭƻǎŜΦ ¢ƘŜ ŦŀŎǘƻǊȅΩǎ 
illegal discharges were uncovered by investigators in July 2008 following complaints from 
local residents about red-colored water. The Panyu District procuratorate then brought 
the case before the Guangzhou Maritime Court, arguing that the tannery was responsible 
for thousands of yuan in damages to local agriculture, ecology, and public health 
(Greenlaw, 2009). 
Chinese minister calls for action to stop lead poisoning 

China's environmental protection minister has called for more effective measures to tackle 
heavy metal poisoning, state media said on Thursday, as anger grows amongst parents 
with children poisoned by lead. China, which has already set a target of closing 600,000 
tons of outdated lead capacity in the next few years, plans to send inspectors to major 
lead producing provinces for environment checks, industry sources said (Chan, 2009). 

Action required ōȅ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ ƛƴ /Ƙƛƴŀ ŦƻǊ ŎƘƛƭŘǊŜƴΩǎ ŜƭŜǾŀǘŜŘ ōƭƻƻŘ ƭŜŀŘ ƭŜǾŜƭǎ 

The following paragraphs are taken from a document published by MOH (Ministry of 
Health) China (9th Feb 2006), [with minimal editing, for clarity. Ed]. 
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Diagnosis and classification 

Plumbism and lead poisoning in children, high lead blood lead levels of children should be 
the basis for diagnosis. High lead plumbism: two consecutive blood lead level of 10 ~ 19.9 
µg/dL [micrograms per tenth of a litre]; Plumbism: two consecutive blood lead levels equal 
to or greater than 20 µg/dL; and based on blood lead levels were divided into mild, 
moderate and severe lead poisoning. Mild lead poisoning: blood lead level of 20 ~ 24.9 
µg/dL; Moderate lead poisoning: blood lead level of 25 ~ 44.9 µg/dL; Severe lead 
poisoning: blood lead levels equal to or greater than 45 µg/dL; 

Regulations for Children: Plumbism 

Children with high blood lead levels should be managed for lead poisoning at medical and 
health institutions qualified to conduct such treatment. Medical personnel should assist in 
the process of complying with environmental interventions, health education and 
treatment utilizing ǘƘŜ ōŀǎƛŎ ǇǊƛƴŎƛǇƭŜǎ ƻŦ ǊŜƳƻǾƛƴƎ ƭŜŀŘ ŦǊƻƳ ǇŀǘƛŜƴǘǎΩ ōƻŘƛŜǎΣ ƘŜƭǇ 
identify lead sources of pollution, inform the children's guardians as soon as possible 
regarding the sources of pollution from lead; give health guidance that is suitable for 
various situations, explain how nutrition helps to correct lead poisoning. Children should 
be treated appropriately and in a timely manner. 

Doctors are advised to carry out blood lead testing on children diagnosed with learning 
difficulties and autism 

(In the United States, in just one of many strategies to achieve the US national Healthy 
People target, set in 2000, that no child between the ages of 1 to 6 years in the US should 
have a blood lead level higher than 10 µg/dL by 2010, all state and local health 
departments were, on 7th August 2009, recommended to increase the rate of blood lead 
screening of at-risk children under 6 years of age. In some government agencies in the US, 
the follow-up (search for sources) blood lead level has been set at 5 µg/dL. For instance, 
ά¦ƴŘŜǊǎǘŀƴŘƛƴƎ ¸ƻǳǊ /ƘƛƭŘΩǎ [ŜŀŘ ¢Ŝǎǘέ ōȅ ǘƘŜ hǊŜƎƻƴ 5ŜǇŀǊǘƳŜƴǘ ƻŦ IǳƳŀƴ {ŜǊǾƛŎŜǎ 
ό5I{ύΣ ǎǘŀǘŜǎΥ άǇŀǊŜƴǘǎ ǎƘƻǳƭŘ ǘŀƪŜ ǎǘŜǇǎ ǘƻ ƛŘŜƴǘƛŦȅ ǇƻǎǎƛōƭŜ ǎƻǳǊŎŜǎ ƻŦ ƭŜŀŘ ƛƴ ǘƘŜƛǊ ŎƘƛƭŘΩǎ 
ŜƴǾƛǊƻƴƳŜƴǘ ƛƴ ƻǊŘŜǊ ǘƻ ǇǊŜǾŜƴǘ ŀƴȅ ŦǳǊǘƘŜǊ ŜȄǇƻǎǳǊŜέ ώƛŦ ǘƘŜ ōƭƻƻŘ ƭŜŀŘ ƭŜǾŜƭ ƛǎ р ҡƎκŘ[ 
ƻǊ ƘƛƎƘŜǊϐ όhΩ.ǊƛŜƴ ŀƴŘ ·ǳΣ нллфύΦ) 

Give central environmental officials stronger authority and resources to step in when 
local governments fail to regulate 

¢ƻ ōǊŜŀƪ ǳǇ ƭƻŎŀƭ ǇǊƻǘŜŎǘƛƻƴƛǎƳΣ /ƘƛƴŀΩǎ ŎŜƴǘǊŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀǳǘƘƻǊƛǘƛŜǎ ƴŜŜŘ ǎǳŦŦƛŎƛŜƴǘ 
legal authority and resources (human and financial) to intervene in a sustained way in 
areas where local governments faiƭ ǘƻ ŦǳƭŦƛƭƭ ǘƘŜƛǊ ƭŜƎŀƭ ŘǳǘƛŜǎΦ ¢ƘŜ a9tΩǎ ŀǳǘƘƻǊƛǘȅ ǎƘƻǳƭŘ 
be expanded (even beyond its recent elevation to full ministry status). Such a move would 
be critical in addressing the types of heavy metal incidents that have been filling the 
headlines in recent months. 

Tie government officialǎΩ career prospects more closely to reduction of heavy metal 
pollution 

China has had relatively good success with its total emissions control (TEC) system, which 
for now sets volume reduction targets for emissions of sulfur dioxide and chemical oxygen 
demand (COD), a measure of water pollution.  Part of its success is the incorporation of 
pollution reduction targets into government official job evaluations.  This has the impact 
of focusing the minds of officials, even at the lowest levels of the system.  This is one of 
ǘƘƻǎŜ ǎȅǎǘŜƳǎ ǿƛǘƘ άǳƴƛǉǳŜ /ƘƛƴŜǎŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎέ ŀƴŘ ƛǘǎ ǎǘǊŜƴƎǘƘǎ ǎƘƻǳƭŘ ōŜ ƘŀǊƴŜǎǎŜŘ 
in the name of controlling heavy metal pollution as well. 
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Disclose emissions to the public 

This is perhaps the simplest measure government can take to help reduce pollution.  
Information disclosure can assist overburdened enforcement officials by driving 
enterprises to reduce their own pollution, empowering the public to monitor local 
polluters and providing other stakeholders (like banks and corporate purchasers) with the 
tools to channel business away from bad environmental actors.  China has already moved 
in this direction, and expanding use of information as a regulatory tool is low-hanging fruit 
for pollution reduction. 

Establish serious penalties for data falsification and illegal operations 

When companies provide false data to the government, this weakens the very foundation 
of the environmental regulatory system.  Yet, penalties for lying to the government and 
obstruŎǘƛƴƎ ƛƴǎǇŜŎǘƛƻƴǎ ŀǊŜ ŜȄǘǊŜƳŜƭȅ ƭƻǿ όŎŀǇǇŜŘ ŀǘ ŀǊƻǳƴŘ ¦{ϷтΣллл ƛƴ /ƘƛƴŀΩǎ ǿŀǘŜǊ 
pollution law, with no criminal penalties, for example).  There should be criminal liability 
for intentionally lying about environmental data or obstructing government inspection 
work.  Moreover, many enterprises often begin operations without going through basic 
registration and environmental impact assessment procedures.  This makes it more 
difficult for authorities to regulate these entities and leaves some of the worst polluters 
out of the scope of environmental regulation.  Stronger penalties and enforcement 
authorities (such as the ability to attach personal liability to company officials) should be 
put in place for such behaviour. 

Ramp-up the monitoring network 

There is an urgent need to establish an effective ambient air monitoring network for 
pollutants with ambient air quality standards.  Without a monitoring network continuously 
measuring air quality in population centers and near priority pollution sources, the air 
quality standards in place provide little protection to those who most need them.  In 
addition, the monitoring data will provide an important check against fraudulent pollution 
reports that may be filed by large emitters.  China has already invested much in this and is 
planning to expand its nation-wide monitoring network.  The need to ramp-up quickly is 
more urgent than ever now. 

Develop a comprehensive approach to responding to pollution incidents 

The response to pollution incidents should be expanded to incorporate the full-range of 
tools for reducing health risk from heavy metal pollution, including human and 
environmental sampling, emergency response activities, environmental remediation, 
exposure reduction, and human health protection measures.  These tools should be 
established on the polluter pays principle, but provide the resources for governmental 
agencies to act immediately and seek reimbursement later if the polluter is unwilling or 
unable to react immediately and responsibly.  China is using some, but not all, of these 
tools now and work can be done to make the response system more robust and more 
standardized around the country. 
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The Global Problem of Lead Arsenate Pesticide 

By Chido Mpofu, Intern at the Global Lead Advice and Support Service (GLASS), run by The 
LEAD Group, Sydney Australia, 13 January 2010. 

Background 

Arsenical insecticides have been used in 
agriculture for centuries. Records show that 
arsenic sulfides have been in use since A.D 900 
in China. Lead arsenate was first prepared as an 
insecticide in 1892 for use against gypsy moth 
(Lymantria dispar) in Massachusetts, USA. 
Initially, lead arsenate was prepared by farmers 
at home. Over time, it was refined and 
marketed as basic lead arsenate [Pb5OH(AsO4)3] 
for use in certain areas in California, USA, and 
acid lead arsenate [PbHAsO4] for all other 

locations (Peryea, 1998). 

The use of lead arsenate insecticide was an internationally accepted practice adopted because 
of its effective control of insect pests and its low phytotoxicity [phyton: Gr= plant], compared 
to its contemporaneous alternatives (Peryea, 1998). 

Lead arsenate insecticide was used in many countries ,  including  Australia, Canada, New 
Zealand and the USA. It was used for insect pests on apples and other fruit tree, garden crops 
and turf grasses, on rubber and coffee trees and for mosquito abatement in cattle dips. 
(Peryea, 1998). 

Termination of the Use of Lead Arsenate in the USA and Australia 

The use of lead arsenate was terminated in early 1950s in Massachusetts, USA, in New York 
and other States in the mid 1960s, and in  1984 in Washington State.  All insecticidal uses of 
lead arsenate in the USA were officially banned on 1 August 1988 (USEPA, 1988), with a 
comment that all registrations for insecticidal use had lapsed before that date. 

In Australia, use of lead arsenate decreased after the introduction of DDT in 1950, and it has 
not been used on exported crops since 1983 (Peryea, 1998). 

How exposure to lead arsenate is possible 

Many of the lead arsenate-contaminated sites occur in former rural locations that are 
undergoing urbanization, particularly residential development. A variety of remediation 
strategies have been employed or proposed, including removal of contaminated topsoil by 
excavation,  and encapsulation by maintaining a continuous grass turf surface. Keeping lead 
arsenate-contaminated soils in orchard production effectively limits human exposure to lead 
ŀǊǎŜƴŀǘŜΣ ōŜŎŀǳǎŜ ǘƘŜ ŦǊǳƛǘ ŘƻŜǎƴΩǘ ƎŜƴŜǊŀƭƭȅ Ŏƻƴǘŀƛƴ ǎƛƎƴƛŦƛŎŀƴǘ ŎƻƴŎŜƴǘrations of lead or 

http://www.greenlaw.org.cn/enblog/?p=2159
http://www.chinapost.com.tw/health/other/2009/09/04/223302/Chinese-minister.htm
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arsenic. In the days of early settlement of Australia, market gardens existed in what is now a 
town or city centre, or on the fringes. The implication of this is that people buying land or a 
house in one of these areas should investigate the history of the area, to see if it once had 
market gardens. 

Exposure to lead arsenate pesticides in former orchard soils involves contact with the bare 
soils. 

Some common activities that may increase exposure are: 

¶ Gardening or digging in the soil, 
¶ Children playing in contaminated soil (particularly if not washing after play), 
¶ Eating without first washing hands and face after digging in soils, and 
¶ Eating unwashed vegetables grown in the soils. 

(Reference: Wisconsin Department of Health and Family Services) 

Health Problems Caused by Lead Arsenate 

The symptoms which follow oral exposure include severe gastrointestinal damage resulting in 
vomiting and diarrhea, and general vascular collapse leading to shock, coma and death. 
Muscular cramps, facial edema, and cardio-vascular reactions are also known to occur 
following oral exposure to arsenic (EPA, 1986) 

General recommendations to Avoid Exposure (Prepared by the Wisconsin Department of 
Health and Family Services) 

Sampling orchard soils 

¶ Soil sampling should be conducted when an agricultural property changes to other 
land use (e.g. farmland changed to a residential development or park). 

¶ For properties already redeveloped, sampling can be focused in areas where contact 
ǿƛǘƘ ǘƘŜ ǎƻƛƭǎ ƛǎ ŜȄǇŜŎǘŜŘ όŜΦƎΦ ŎƘƛƭŘǊŜƴΩǎ Ǉlay areas or gardens). 

Limit Access to Contaminated Soils 

¶ Cover any exposed or bare soil with grass, vegetation or other surface material (e.g. 
gravel or pavement). 

¶ Bring in clean sand for sandboxes; and soil from a non-orchard area for gardens. 
¶ When developing new residential areas in former orchards, plan landscaping so the 

top six inches of original soil is covered beneath cleaner soils. 

Minimize Exposure 

When contact with soils cannot be avoided, some basic habits will significantly reduce 
exposures and related health concerns: 

¶ Wash hands and face after touching soil and before meals and snacks. 
¶ Wash fruits and vegetables from your garden before eating. Uptake of arsenic and lead 

by plants is less of a concern than eating produce with soil stuck to it. 
¶ Keep toys and pacifiers clean when used outside. 
¶ Avoid tracking soil into the home and clean up right away if it happens. 
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How does lead exposure affect our eyes? 
By Daisy Shu, Optometry student, University of New South Wales, Australia, Jan 

Introduction 

Lead exposure is known to disrupt a myriad of body processes due to its toxicity to our vital 
organs, particularly our bones, heart, kidneys and nervous system1. However, there has been 
scarce research into its effects on vision, a fundamentally cognitive process. Due to the direct 
association between our eyes and the central nervous system (CNS), there is no doubt that 
the ability of lead to hinder the development of the nervous system will inevitably affect our 
vision. Studies have shown that lead exposure can result in a reduced sensitivity of rod 
photoreceptors2, blurred vision3 and irritated eyes4 as well as an increased susceptibility to 
cataract5 and optic neuritis6. Interestingly, although high concentrations of lead exposure are 
detrimental, a recent study7 has elucidated the beneficial effects of small amounts of lead in 
preventing and treating eye disease. [Photoreceptors: A nerve ending, cell, or group of cells 
specialized to sense or receive light. www.answer.com Rods are not sensitive to colour, unlike 
cones, but are many times more numerous than cones, and more sensitive to light.] 

Scotopic visual deficits 

Human vision is brought about by the photoreceptors of the retina, namely the rods and 
cones. Cones are responsible for vision under high light levels whilst scotopic vision, which is 
vision under dim lighting, is mediated by the rods. Fox and Katz2 conducted an 
electrophysiological study on rats, revealing long-term changes in the sensitivity of rods 
following low and moderate lead exposure (peak blood lead of 19 and 59˃ƎκŘ[, respectively)2. 
Electroretinographic (ERG) observations show that such alterations are present at the level of 
the retina. They found an increase in rod outer segment (ROS) calcium, a decrease in 
rhodopsin content (photopigment found in rods) per eye and reduced rod sensitivity in the 
dark adaptation function suggesting that rods are directly and selectively influenced by lead2. 
Evidently, lead can severely affect the ability of our eyes to function under dim light 
conditions, particularly in adapting to the dark. 

The development of the CNS and retina occur during gestation in humans and hence lead 
exposure during this period can have a detrimental effect2. A study on rhesus monkeys by 
Bushnell et al8 revealed that lead exposure of 85 ˃ƎκŘ[ during the first year of life impaired 
visual discrimination under dim lighting compared to their performance under bright light. 

http://pmep.cce.cornell.edu/profiles/insect-mite/fenitrothion-methylpara/lead-arsenate/insect-prof-leadars.html
http://pmep.cce.cornell.edu/profiles/insect-mite/fenitrothion-methylpara/lead-arsenate/insect-prof-leadars.html
http://dhs.wi.gov/eh/HlthHaz/pdf/LeadArPest.pdf
http://web.ento.vt.edu/ento/showPub.jsp?pubNum=880
http://inchesnetwork.net/Lead_Venkatesh.pdf
http://www.answer.com/
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Although the study was conducted on animals, the data has consequences for children 
exposed to high lead levels during development. It has been suggested that temporary blood 
lead levels in the vicinity of 200 ˃ƎκŘ[ early in life and chronic exposure at 85 ˃ƎκŘ[ 
subsequently can cause similar impairments of scotopic vision in humans8. 

Lead intoxication induces a harmful, chronic impairment of the vision needed under dim 
lighting, a condition known as night blindness8 and it has been proposed that this may occur 
via damage originating from the brain. Rods are quite poorly represented at an area of the 
brain responsible for vision, called the visual cortex, as there is much less neural tissue 
dedicated to processing its information compared to the cone photoreceptors8. Since lead 
induces brain damage via demyelinisation8, which is the loss of the myelin sheath around 
nerve fibres, deficits in the visual system will be likely to appear first in rod-mediated vision. 

Susceptibility to cataract 

Cataract is a clouding of the crystalline lens of the eye, causing an obstruction in the passage 
of light to our retina. Schaumberg et al5 found that cumulative lead exposure can increase the 
risk of age-related cataract. They measured bone lead levels in the tibia and patella of a 
selection of men aged 60-93 years old (mean age of 69) from Boston5. It was found that men 
with the highest levels of lead in the tibia (7.78 ± 4.85 ˃ƎκŘ[ύ had a greater than 2.5-fold 
increased risk of cataract compared to men with the lowest tibia lead levels (4.49 ± 2.65 
˃ƎκŘ[ύ5. After controlling for age, the approximated attributable fraction of cataract in this 
population due to lead exposure was 42%5. 

Lead has been found to be present in lenses with cataract in various studies9. It is thought that 
the invasion of lead into the lens may alter its redox status and cause conformational changes 
in protein, hence reducing lens clarity9. Lead is known to disrupt glutathione metabolism in 
the lens9 and raise the protein-bound glutathione and cysteine content5. Moreover, lead can 
hinder the biological balance of calcium in our system, that is, the calcium homeostasis, which 
is vital in maintaining lens transparency9. Evidently, many studies reveal that lead may be 
present at higher concentrations in cataractous lenses compared to transparent lenses5, 9-11. 
[redox: a reversible chemical reaction in which one reaction is an oxidation and the reverse is 
a reduction. The Free Dictionary] 

Other visual symptoms 

Since ancient times, lead poisoning has been found to cause damage to the visual system and 
even blindness in humans and animals6. These effects are collectively termed as άƻǇǘƛŎ 
ŀǘǊƻǇƘȅέ ƻǊ άōƭǳǊǊŜŘ ǾƛǎƛƻƴέΣ ŀǇǇŜŀǊƛƴƎ ƻƴƭȅ ƛƴ ŎŀǎŜǎ ƻŦ ƭŜŀŘ ǇƻƛǎƻƴƛƴƎ ǎŜǾŜǊŜ ŜƴƻǳƎƘ ǘƻ ŎŀǳǎŜ 
brain damage5. The importation of lead in wine-ƳŀƪƛƴƎΣ ŎƻƻƪŜǊȅΣ ŀƴŘ ƧŜǿŜƭƭŜǊȅ ƛƴǘƻ wƻƳŜΩǎ 
aristocracy circa 150 BC may have contributed to its ultimate ruin and decay6. Classical 
authorities on medicine at the time described symptoms of deteriorating eyesight due to optic 
neuritis, which is an inflammation of the optic nerve6. Moreover, lead was also found to 
potentially result in amaurosis which is the loss of sight due to disease of the optic nerve or 
brain without pathology of the eye itself6. 

More recently, lead exposure has been implicated in ocular neuritis in children which rends 
them either visually impaired or permanently blind12. Gibson found that cases of optic neuritis 
were often accompanied by an increased intracranial pressure  which seemed to directly 
irritate the optic nerve head13Φ IŜƴŎŜ ƘŜ ŎƻƛƴŜŘ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ŀǎ άƻŎǳƭŀǊ ǇƭǳƳōƛǎƳέ ōŜƭƛŜǾƛƴƎ 
it to be due to swelling rather than inflammation13. Lead-induced blindness, albeit a now rare 
and often transient phenomena, can be quite startling, emphasizing the burden of lead on our 
well-being. 
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Other visual symptoms have been documented, including strabismus and double vision 
noticed in a child with lead poisoning in a public health report on Queensland children14. 
ώά{ǘǊŀōƛǎƳǳǎΥ ŀ ŎƻƴŘƛǘƛƻƴ ƛƴ ǿƘƛŎƘ ǘƘŜ ŜȅŜǎ Řƻ ƴƻǘ Ǉƻƛƴǘ ƛƴ ǘƘŜ ǎŀƳŜ ŘƛǊŜŎǘƛƻƴΦ Lǘ Ŏŀƴ ŀƭǎƻ ōŜ 
ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ŀ ǘǊƻǇƛŀ ƻǊ ǎǉǳƛƴǘΦέ www.answer.com] 

It has been suggested that the increased intracranial pressure induced by lead exposure can 
also cause paralysis of the external recti [straight] muscles involved in eye movement12. This 
may contribute to strabismus, and consequently, double vision, due to the lack of fixation of 
both eyes on a target. 

Tetraethyl lead is a compound more commonly encountered in occupational conditions where 
it is used as an anti-knock compound in petroleum, including leaded Aviation Gasoline or 
AvGas3. Exposure to tetraethyl lead can cause symptoms of redness and pain in the eyes, as 
well as blurred vision3. Moreover, it can irritate the eyes and result in a potential loss of 
vision4. 

Vision-related cognitive deficits 

Various studies suggest that cumulative lead exposure is related to many chronic disorders of 
aging, including cognitive decline5. A study conducted by Shih et al measured tibia lead levels 
using 109Cd-induced K shell X-ray fluorescence (XRF)15. Subjects were then required to 
complete a series of tests including those related to hand-eye coordination, visual memory 
and visuoconstruction15. It was found that higher tibia lead levels significantly correlated with 
poorer vision-related cognitive functioning15Φ ώάVisuoconstruction abilities involve the 
coordination of fine motor skills with visuospatial abilities, usually in the reproduction of 
geometric figures.  This domain looks not only at the individual's aptitude for copying a figure, 
but how well planned and organized that figure is.  Individuals who have difficulties with 
visuoconstruction and spatial abilities often struggle with daily tasks such as arithmetic, 
ŘǊƛǾƛƴƎΣ ŀƴŘ ǿǊƛǘƛƴƎΦέ www.advancedpsy.com/visuoconstruction_abilities-page-25.html] 

Prevention of lead-induced damage to the eyes 

Lead contamination is widespread in our environment, primarily due to leaded petroleum and 
lead-based paint, causing practically every adult to have amassed some degree of lead in their 
system5. In industrial settings, avoiding lead exposure of pregnant women, adolescents and 
children is particularly crucial3. Other preventative measures include avoidance of generation 
of mists3 [e.g. liquid droplets of an acid in the sulphuric acid works of a lead smelter], 
adherence to strict hygiene rules and implementation of eye wash fountains in the immediate 
work area4. Eye protection such as splash and impact resistant goggles as well as face shields 
is also necessary4. It is advised that contact lenses should not be worn when working with 
tetraethyl lead4. 

Prevention of the lead-induced visual disorders remains an important public health goal, and 
can only be achieved by reducing the distribution of lead in our environment. Through public 
health campaigns and the enforcement of stringent lead contamination policies, the burden 
of lead can be significantly reduced. 

Treatment 

Cataract is commonly treated by surgery which involves removing and replacing the opaque 
crystalline lens with a plastic intraocular lens (IOL). In Australia, expenditures for cataract 
surgery cover the largest single line item in the Medicare budget5, revealing the serious 
financial burden which lead has contributed to. 

hǘƘŜǊ ŎŀǳǎŜǎ ƻŦ ŎŀǘŀǊŀŎǘΥ ά¢ƘŜǊŜ ƛǎ ǎƻƳŜ ŜǾƛŘŜƴŎŜ ǘƘŀǘ ƭƻƴƎ-term exposure to sunlight, 
tobacco, and heavy alcohol consumption may be associated with cataract formation. Some 
research suggests that people who have a low dietary intake of fruits and vegetables, vitamin 

http://www.answer.com/
http://www.advancedpsy.com/visuoconstruction_abilities-page-25.html
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C and E and betacarotene are also at higher risk of the disease. Systemic diseases such as 
diabetes and vascular disease may increase the risk of cataract development, as may eye 
injury or the use of 

ǎƻƳŜ ƳŜŘƛŎŀǘƛƻƴǎΣ ƛƴŎƭǳŘƛƴƎ ŎƻǊǘƛŎƻǎǘŜǊƻƛŘǎΦέ   
www.health.gov.au/internet/eyehealth/publishing.nsf/Content/commonprob 

Treatment of irritated and red eyes includes the application of lubricant eyedrops. 

Beneficial effects of lead 

During Egyptian antiquity, lead-based compounds were used in cosmetics, particularly in kohl, 
used to outline eyelids7. Analytical chemistry has revealed that two lead chlorides, laurionite 
and phosgenite, were manufactured to form fine powders found in eye lotions and makeup7. 
Contrary to modern belƛŜŦǎ ƻŦ ǘƘŜ ǘƻȄƛŎƛǘȅ ƻŦ ƭŜŀŘΣ ǘƘŜ ǎǘǳŘȅ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ άǎǳōƳƛŎǊƻƳƻƭŀǊ 
ŎƻƴŎŜƴǘǊŀǘƛƻƴǎέ ƻŦ ƭŜŀŘ ƛƻƴǎ Ƴŀȅ Ǉƭŀȅ ŀ ǊƻƭŜ ƛƴ ǇǊƻƳƻǘƛƴƎ ǘƘŜ ŀŎǘƛƻƴ ƻŦ ƻǳǊ ƛƳƳǳƴƻƭƻƎƛŎŀƭ 
defences7. 

.ȅ ǎǘǳŘȅƛƴƎ ǘƘŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ŀ άǎǳōƳƛŎǊƻƳƻƭŀǊ ŎƻƴŎŜƴǘǊŀǘƛƻƴέ ƻŦ ƭŜŀŘ ƻƴ ƘǳƳŀƴ 
keraǘƛƴƻŎȅǘŜǎΣ ƭŜŀŘ ƛƻƴǎ ǿŜǊŜ ŦƻǳƴŘ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ άƻȄƛŘŀǘƛǾŜ ǎǘǊŜǎǎ ǊŜǎǇƻƴǎŜ7Φέ [ŜŀŘ ƛƻƴǎ 
stimulated the production of nitric oxide (NO), an essential messenger in our innate immune 
system which communicates with immune cells such as macrophages and enhances the 
capillary blood flow for more white blood cells to migrate to the site of infection7. 

It was suggested that such small dosages could prevent diseases such as bacterial 
conjunctivitis7. However, bacterial conjunctivitis is usually self-limiting and current treatment 
involves antibiotic eye drops and ointments. Although lead does amplify the immune 
response, it is only effective in small amounts, so careful stoichiometric analysis should be 
implemented if it is to serve as a potential therapeutic agent. 

Conclusions 

Although progress has been made in limiting lead exposure in industrialized countries, most 
individuals have already accrued a considerable body burden of lead5. Further research into 
the effects of lead on vision is particularly beneficial, especially considering the recent finding 
of accumulated lead exposure as an unrecognised risk factor for cataract5. As the leading 
cause of global blindness and visual impairment16.  [As proof of this, the national eye health 
awareness campaign of the Australian Dept of Health and Aging, quoted from above under  
άƻǘƘŜǊ ŎŀǳǎŜǎ ƻŦ ŎŀǘŀǊŀŎǘέΣ ŘƻŜǎ ƴƻǘ ƳŜƴǘƛƻƴ ƭŜŀŘ ŜȄǇƻǎǳǊŜ ŀǎ ŀ ŎŀǳǎŜ ƻŦ ŎŀǘŀǊŀŎǘΦ ϐ 

Research suggests that reduction of lead exposure could help decrease the global burden of 
cataract. Future investigations into the potential of decreasing the risk of cataract may involve 
prompt treatment of lead poisoning using chelation therapy. Furthermore, the selective rod 
deficits resulting from lead exposure during gestation and in perinatal development6 should 
help raise greater concern for the need to limit foetal and childhood lead poisoning. 
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Fact sheet on lead and cancer 

By Subothini Srikaran, Volunteer Researcher for the Global Lead Advice and Support Service 

What is lead? 

Lead is a main-group element (known to occur in nature) with an atomic number eighty two 
ŀƴŘ ǘƘŜ ǎȅƳōƻƭ tōΦ Lǘ ƛǎ ƻƴŜ ƻŦ ǘƘŜ άƘŜŀǾȅ ƳŜǘŀƭǎέ όƻŦ ƘƛƎƘ ǊŜƭŀǘƛǾŜ ŀǘƻƳƛŎ ƳŀǎǎύΣ ƛǎ ƻƴŜ ƻŦ ǘƘŜ 
softest and weakest of the commonly used metals, is a poor conductor of electricity, has a low 
melting point and resists acid corrosion. Its colour is variable. For instance, when it is freshly 
cut, it has a bluish-white colour; on exposure to air it has a dull, greyish colour, and when it is 
melted into a liquid has a shiny chrome-silver lustre. (1) 

Background on Cancer 

Cancer, also known as malignant neoplasm, is a group of diseases where a class of cells shows 
uncontrolled growth, invasion and sometimes metastasis (spread to other sites in the body). 
In contrast, benign tumours are self-limited which do not invade or metastasize. (2) 

Association between lead exposure and cancer 

According to Lundstrom et al, lead exposure expressed as three different indices was not 
recognized as a risk factor for lung cancer. The studies of lead-exposed workers referred to in 
this article illustrate different findings concerning the development of lung cancer. Mainly, the 
elevated incidences of lung cancer in lead smelter and battery workers are moderate and 
could be explained by confounding factors not accounted for. Some studies are limited by 

http://www.sciencemag.org/cgi/content/abstract/sci;196/4287/333
http://web.mst.edu/~nercal/documents/publications/30.pdf
http://web.mst.edu/~nercal/documents/publications/32.pdf
http://informahealthcare.com/doi/abs/10.1076/ceyr.16.4.333.10689
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC511360/
http://www.publichealthreports.org/userfiles/120_3/120301.pdf
http://www.cgdms.org/cpm/xrf/xrfpdf/ref628.pdf
http://www.scielosp.org/scielo.php?pid=S0042-96862004001100009&script=sci_arttext&tlng=en
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small number of participants. Most of the studies are complex because of multifactorial 
exposure and due to deficiency of detailed information about individual exposure to lead and 
to other exposures in the working environment. Most of the studies also lack information 
regarding dietary and smoking habits. Furthermore, five other studies have not demonstrated 
elevated risks for any malignancies in lead-exposed workers. Authors of this paper conclude 
that, according to the findings in previous studies and their nested case-referent study, there 
is insufficient evidence to support occupational exposure to inorganic lead and lead 
compounds as a possible risk of lung cancer in humans. (3) 

Wong et al found a significant mortality from stomach cancer in the cohort study. However, 
the elevation of stomach cancer mortality derived from the analyses of the cohort and the 
nested case control study did not seem to be related to lead exposure. Wong et al also 
observed a small, statistically significant mortality increase from lung cancer. However, they 
suggest that the small increase- in the absence of an exposure response relationship - could 
be because of confounding as a result of smoking, and probably not causally related to lead 
exposure. Although there was a significant increase in the cancer of the thyroid and other 
endocrine glands, few deaths, deficiency of data about potential confounding factors, and the 
deficiency of reporting of a similar elevation in other studies highlight the requirement to 
perceive this finding carefully. In addition, they did not find an increase in mortality from lung 
cancer, bladder cancer, cancer of the central nervous system or lymphatic and hematopoietic 
cancer (4). 

Steenland et al suggest that, according to animal studies, lead is not genotoxic invitro. 
However it is said to promote the mutagenicity of other mutagens, perhaps through inhibition 
of DNA repair. [A mutagen is also likely to act as a carcinogen: Hutchinson, Dictionary of 
Science, 1194]. For example, early animal studies have shown that lead causes cancer in 
animal studies, mainly kidney cancer in two species through various routes of administration. 
For instance, they found that lead acetate and lead oxide acted synergistically to elevate 
kidney and lung tumors respectively, after administration of known carcinogens 
(nitrosamines, benzo(a)pyrene.) (5 & 6). Lead acetate was used in most of these studies 
because of ease of administration, given orally, subcutaneously, or intraperitoneally, generally 
at high doses. In contrast, most human exposure to lead is through lead oxides or inhalation 
of lead fumes. However, the compounds used in the aforementioned animal studies are all 
inorganic lead compounds, so if the blood lead level (in humans) is comparable to the levels in 
the studies then we could extrapolate these findings to humans. The authors suggest that in 
the eight studies with high exposures the evidence is rather indicative of a link with lung 
cancer and stomach cancer, but remains restricted. Perhaps confounding by arsenic is a 
concern in the study with the highest lung cancer relative risk. Also, there is weaker evidence 
of an association with kidney cancer and gliomas (7) 

 ά¢ƘŜǊŜ ƛǎ ǎƻƳŜ ŜǾƛŘŜƴŎŜ ǎƘƻǿƛƴƎ ǘƘŀǘ ƭŜŀŘ Ƴŀȅ ŎŀǳǎŜ ŎŀƴŎŜǊΣ ōǳǘ ǘƘƛǎ ŜǾƛŘŜƴŎŜ ƛǎ ǿŜŀƪ. Most 
of the evidence linking lead exposure and cancer comes from studies of workers with high 
levels of occupational (work-related) exposure to inorganic lead. People who have worked in 
heavily lead-exposed industries have been found to have blood lead concentrations of 40 to 
100 micrograms per deciliter (mcg/dL). In comparison, in 1991, the average blood lead 
concentration in US males in the general population was 4 mcg/dL (10 mcg/dL is considered a 
ƭƻǿ ƭŜŀŘ ƭŜǾŜƭύΦέ 

άA recent report in the literature suggested a link between occupational exposure to lead and 
ōǊŀƛƴ ŎŀƴŎŜǊΦέ 
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Book: ȰToxic Truth: A Scientist, A Doctor, 
ÁÎÄ ÔÈÅ "ÁÔÔÌÅ ÏÖÅÒ ,ÅÁÄȱ 

by Lydia Denworth, Published by Beacon, 2008 

9ŘƛǘƻǊΩǎ ƴƻǘŜ: This is not a paid advertisement by the book 
ǇǳōƭƛǎƘŜǊǎΦ ! [9!5 ƎǊƻǳǇ ǊŜǎŜŀǊŎƘŜǊ Ƙŀǎ ǇǊƻƴƻǳƴŎŜŘ ƛǘ άŀ ƎǊŜŀǘ 
ǊŜŀŘέΣ ōǳǘ Ƙŀǎ ƴƻǘ όȅŜǘύ ǿǊƛtten a review. 

Text of back cover: 

ά¢ƻȄƛŎ ¢ǊǳǘƘ ƛǎ ŀƴ ŜƴƎǊƻǎǎƛƴƎ ŀƴŘ ƛƴǎǇƛǊƛƴƎ ǎǘƻǊȅ ƻŦ Ƙƻǿ ǘǿƻ 
ŎƻǳǊŀƎŜƻǳǎ ƳŜƴ ǎƘƻƴŜ ǘƘŜ ŎƭŜŀǊ ƭƛƎƘǘ ƻŦ ǎŎƛŜƴŎŜ ƻƴ ƛƴŘǳǎǘǊȅΩǎ 
effort to conceal the harm to our childrenςand to all of us - by 
ƭŜŀŘ ƛƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΦέ 

-Philip and Alice Shabecoff authors of 

Poisoned Profits: The Toxic Assault on Our Children 

ά¢ƻȄƛŎ ¢ǊǳǘƘ ƛǎ ŀ /ƻƳǇŜƭƭƛƴƎ ŀƴŘ CƻǊŎŜŦǳƭ ǇƻǊǘǊŀȅŀƭ ƻŦ ǘƘŜ ƭƛǾŜǎ ŀƴŘ Ǉŀƛƴ ƻŦ ǘƘŜǎŜ ǘǿƻ 
remarkable scientific pioneers. An impressively researched and well-documented book, it is an 
astonishing chronicle of one of the most insidious and avoidable health problems of our 
ǘƛƳŜΦέ 

Dr. Devra Davis, author of 

When Smoke Ran Like Water: Tales Of Environmental Deception and the Battle against 
Pollution 

ά.ŜŦƻǊŜ Ƴƻǎǘ !ƳŜǊƛŎŀƴǎ ƘŀŘ ƎƛǾŜƴ a thought to lead poisoning, a geochemist named Clair 
Patterson and a passionate doctor, Herb Needleman, were learning just how widespread it 
was, and how damaging. Their work set the framework for the future examination of man-
made toxins, and their scientific and political struggles for the truth set a pattern for future 

http://www.cancer.org/docroot/PED/content/PED_1_3X_Lead.asp
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battles between industry and advocates over the significance of toxics. With plenty of gritty 
details. Lydia Denworth tells the story of these two giant leadςkillers, shedding light on the 
ŦƻǳƴŘŀǘƛƻƴǎ ƻŦ ŀ ƪŜȅ ƛǎǎǳŜ ƛƴ ǇǳōƭƛŎ ǇƻƭƛŎȅΦέ 

Arthur Allen, author of 

±ŀŎŎƛƴŜΥ ¢ƘŜ /ƻƴǘǊƻǾŜǊǎƛŀƭ {ǘƻǊȅ ƻŦ aŜŘƛŎƛƴŜΩǎ DǊŜŀǘŜǎǘ [ƛŦŜǎŀǾŜǊ 

άLƴ Toxic TruthΣ [ȅŘƛŀ 5ŜƴǿƻǊǘƘ Ƙŀǎ ǇǳƭƭŜŘ ƻŦŦ ŀ ǊŀǊŜ ŦŜŀǘΥ ǎƘŜΩǎ ǿǊƛǘǘŜƴ ŀ ǘǊǳŜ ǇŀƎŜ-turner, 
animated by a fascinatiƴƎ ƳŜŘƛŎŀƭ ƳȅǎǘŜǊȅΣ ǘƘŀǘΩǎ ŀƭǎƻ ŀ ƴǳŀƴŎŜŘ ŀƴŘ ƛƳƳŜƴǎŜƭȅ ǘƘƻǳƎƘǘŦǳƭ 
look at how good ideas can overthrow orthodoxy ς and ultimately make the world a better 
ǇƭŀŎŜΦέ 

Steven Johnson, author of 

¢ƘŜ DƘƻǎǘ aŀǇΥ ¢ƘŜ {ǘƻǊȅ ƻŦ [ƻƴŘƻƴΩǎ aƻǎǘ ¢ŜǊǊƛŦȅƛƴƎ 9ǇƛŘŜƳƛŎ - and How It Changed Science, 
Cities, and the Modern World 

ά¢ƘŜ ΨǳƴŜŀǊǘƘƛƴƎΩ ƻŦ ǘƘŜ ǇǊƻōƭŜƳ ƻŦ ŎƘƛƭŘǊŜƴΩǎ ƛƴƧǳǊȅ ŦǊƻƳ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƭŜŀŘΣ ōȅ ƛƴǘǊŜǇƛŘ 
researchers such as Needleman and Patterson, makes for an intriguing chronicle. The pitfalls 
and challenges they encountered at every step, their persistence in the face of extraordinary 
attacks, are instructive for others who puǊǎǳŜ ǘƘŜ ǘǊǳǘƘ ǿƛǘƘ ǘƘŜ ŎƻǳǊŀƎŜ ƻŦ ǘƘŜƛǊ ŎƻƴǾƛŎǘƛƻƴǎΦέ 

Dr. Alan Woolf, Director 

tŜŘƛŀǘǊƛŎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ IŜŀƭǘƘ /ŜƴǘŜǊ ŀǘ /ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘal, Boston, and Associate Professor 
of Pediatrics, Harvard Medical School 
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