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The case of frozen addict

1.

The only home we have: man and environment
The biosphere: earth’s thin film of life

N, Hzo, COZ, NOg, NHs, 02, CaCO3, NH2CONH2, N02
EcosystemSZ 1 109

Los Angeles blanketed by smog

3



p16, 22

Air pollution, water pollution, and solid waste 2

Valley of the drums
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Endocrine Disruptors
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by Rachel Carson

Deawings by Lois and Louis Dacling

HEON MIFFLIN COMPAXY 30STON

1962 Rachel Carson 8
DDT

1975
1992  Wingspread Statement

Chemically induced alterations in sexual and functional development
1993  Toxic Terror: the truth behind the cancer scares (Elizabeth M, Whelan)

Pros & cons ;
1996 T Colborn D Dumanoski J.P Myers 9
1997 D Cudbury
1998
BP
7
Blue Backs
Blue Backs

8-2.

Understanding environmental pollution (M.K. Hill, Cambridge University Press)
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. J. Emslay, Molecules at an exhibition—Portraits of intriguing materials in everyday life, Oxford University Press, 1998.

Too much of a good toxin—DDT

DDT was a devil in disguise. In the midst of World War I1 it appeared like
a beacon of hope, and Winston Churchill spoke of this new chemical in a
radio broadcast, describing it as “an excellent powder . . . which yields
astonishing results, and which will be used on a great scale by the British
forces in Burma.” In 1944 the Allies had used DDT to stop an outbreak of
typhus in the newly captured city of Naples.

DDT was eventually to save an estimated 5o million lives. In a war-
torn world this was good news indeed, but until then the molecule had
been a military secret, code-named G4. G4 sounded like a new wonder
drug, but it was merely the insecticide DDT, whose initials stand for
dichloro-diphenyl-trichloroethane. The molecule had first been made as
long ago as 1874, by a chemistry student Othmer Zeidler. He had taken
the chemical chloral, which used to be known for its rapid action as a
sleeping potion {called knock-out drops or Mickey Finns), and mixed it
with chlorobenzene in sulfuric acid. The result was a white precipitate of
DDT crystals. Zeidler reported his new molecule, and that was that.
MNobody noticed its remarkable insecticidal activity.

DDT was rediscovered in 1930 at the Geigy company in Switzerland
by Paul Herman Maller, who was searching for new insecticides, He
tested the powder and was amazed at how effective it was at killing all
kinds of insects at very low doses. It was soon in commercial production,
and in the next 3o years over 3 million tons of DDT were manufactured.
Méller received the 1948 Nobel Prize in Medicine and Physislogy for his
contribution to human health,

DDT kills an insect by interfering with its nerve cells. The molecule
unlocks a channel through the cell membrane which allows sodium
atoms to flow in unchecked, causing the nerve 1o trigger repeatedly until
the insect dies of exhaustion (animal nerve cells are not affected in this
way). This "excellent powder’ was destined to save millions of lives by
eradicating disease-bearing insects such as lice, which cause typhus,
fleas which cause plague, and mosquitoes which cause malaria and
yellow fever. DDT also destroyed crop pests such as the Colorado potato
beetle, and it was much safer than the insecticides then in use which
were based on the poisonous elements arsenic, lead and mercury. Yet
today many people regard DDT as an equally dangerous toxin.

However, in the 19508 its achievements were impressive, A campaign
to eradicate malaria from the then British colony, Ceylon (now Sri
Lanka), began in 1948, when there were 2.5 million cases of the disease
annually. Every home on the island was sprayed regularly with DDT, and
by 1962 there were only 31 reported cases—the scourge of this ancient
disease had apparently been lifted.

Mot everyone approved of chemical insecticides, and that same year
Rachael Carson’s book Silent Spring was published. This passionately
moving book was to become the bible of environmentalism. Carson
referred to DDT as the “elixir of death.” Within a few years people were
lobbying for it to be banned, claiming it was killing wildlife, especially
birds, causing cancer in humans, and building up in the environment
because it was not biodegradable. Moreover, analytical chemist were able

11



to detect this pesticide in tiny amounts and they had revealed that it was
everywhere: in goil, in water, in our food, and even in human tissue.

In addition to these worrying claims, there was an even stronger
scientific reason for phasing out this insecticide: the appearance of DDT-
resistant strains of insects. These insects produce an enzyme that
detoxifies DDT by removing a chlorine atom from the molecule. Today
there are almost 500 species resistant to DDT—mute testimony to its
over-use, It is still employed as an insecticide in some tropical countries
like India, although restricted to 10 o000 tons per year. The USA banned
DDT in 1972. as did many other developed countries. The spraying of
homes in Ceylon had ceased in 1964, but within five years there were
again 2.5 million cases of malaria on the island.

In her beok Toxic Terror, Elizabeth Whelan, president of the American
Council on Science and Health, debates the pros and cons of DDT and
questions the wisdom of banning this cheap and effective insecticide.
She points out that DDT may have saved more lives than any other
chemical. She also challenges many of the misconceptions about it, and
says that there is no evidence from human studies that it causes cancer.

The original report that DDT was persistent in the environment was
based on applying it to a plot of soil at ten times the normal level, and
then keeping the soil dry and in the dark. The DDT did not degrade.
However, in normal soil DDT is digested by microbes and its activity

persists for only about two weeks. The microbes also deactivate it by
removing a chlorine atom, and the same thing happens in sea water,
where go% of DDT disappears within a month. Nevertheless, DDT did
accumulate in humans, and at the time when DDT was banned the
average person had about 7 parts per million in their body. This came
from their diet, because most food in the 1g60s contained about 0.2
ppm of the insecticide. The DDT concentrated in fatty tissue and was
excreted only slowly: the half-life of DDT in the body is 16 weeks.

Such levels of DDT were never dangerous to our health. The World
Health Organization’s guidelines for a safe level of DDT intake is 255 mg
per year—about ten times the amount which consumers were exposed to
when DDT use was at 3 maximum in the late 196os. We know from
accidents and suicide attempts that people can drink a glassful of
insecticide fluid, containing about 4000 mg (4 g) of DDT, without
harmful effects. The fatal dose for a human is thought to be about 3o g of
the pure material.

Curiously, some insect species can tolerate even higher doses of DDT.
One is the Brazilian bee Eufriesia purpurata, which is found in the
Amazon. These bees actively seek out DDT and collect it. Indeed, some
of them have been found to have ever 4% of their weight as DDT, which
wolld be the equivalent of a human having six pounds of the insecticide
in their bedy. To these bees it appears to be a sex attractant, which is
perhaps not too surprising because some sex pheromones are very
similar to the DDT molecule,

5o what should we do about DDT? Clearly there is little that can be
done to reinstate it, but there are lessons to be learned from its story.
Perhaps we could still allow it to be used, en a limited scale, against a few
insects that have not become immune to it, but it will never again be used
as freely and unthinkingly as it was in the 19408 and 5o0s.
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