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Abstract

DDT is a persistent insecticide that was widely
used in the world from the 1940s until the 70s,
when it was banned in the United States and
other countries. Most of its toxic effects are not
observed in the acute forms, but particularly
after chronic exposure. These long-term issues
include reproductive effects, varying according
to the time of life in which the individuals were
exposed. The aims of the current study were to re-
view the principal toxicological effects of DDT on
reproduction, stratifying by physiological periods
of exposure, and based on the magnitude of these
effects, to discuss the cost-benefit relationship of
reintroducing DDT with the specifically defined
vector control criteria.
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Introduction

The impact of pesticides on human health has
received worldwide attention from the scientific
community, especially in developing countries,
where the use of these compounds has increased
rapidly. Their evaluation requires knowledge and
a clear view of the relative importance and mag-
nitude of each of the contamination routes 1.

Pesticides appeared in Brazil in the 1960s and
1970s as a scientific solution for pest control in
crops and livestock 2. Earlier, in the 1940s, some
substances with insectidal properties had already
been used to control certain endemic diseases
like malaria and schistosomiasis 3.

A first class of pesticides that was widely used
in public health consisted of the organochlorines,
among which the most widely known example is
dichlorodiphenyltrichloroethane, or DDT.

A previous publication 4 described the dis-
covery of the insecticidal power of DDT, the first
synthetic organic insecticide, launching the era
of the organochlorine pesticides. Beginning with
DDT, a growing number of pesticides emerged.
During World War II, and DDT was widely used
by the U.S. Army in campaigns in various regions
of the world, after which its use became wide-
spread 5. Despite the benefits, the indiscriminate
use of this class of substances led to serious eco-
logical problems. It is now estimated that nearly
all living beings, both plant and animal, are con-
taminated by organochlorine insecticides 4.
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Concern over the use of DDT began in the
1960s, when the famous book Silent Spring by
Rachel Carlson 6 described a series of harmful
effects on the environment and wildlife result-
ing from pesticide use. The author specifically
emphasized the effect of DDT in weakening the
eggshells of the American eagle (Haliaetus leu-
cocephalus), contributing to a sharp decline in
this species. In addition, due to its high persis-
tence in the environment and numerous reports
of resistant insect species, DDT was gradually
replaced with other substances in many devel-
oped countries.

In Brazil, DDT was banned from agricultural
use in 1985. In 1997, the Fundagdo Nacional de
Satide [FUNASA; National Health Foundation] also
banned its use for vector control. Finally, since
1998 there has been a total ban on DDT for any
use in Brazil 3. However, in some countries with
endemic malaria areas, DDT is still widely used.
Since economic interests often clash with the
need for environmental protection, DDT is still
produced and exported in large amounts by coun-
tries that have already banned its use in their own
territories 7. A well-known case of the use of DDT
that generated known environmental impacts
was Cidade dos Meninos in Rio de Janeiro, where
an old Ministry of Health insecticide factory that
had been closed down in the 1950s released large
amount of insecticides into the air, particularly
hexachlorocyclohexane (HCH) and DDT 3.

DDT exerts its action on the physical make-
up and health of humans, in addition to contami-
nating the environment and animal populations.
Thus, understanding DDT’s mechanisms of ac-
tion is crucial for evaluating the impact of such
contamination on human health.

We currently have a considerable body of
knowledge on the multiple toxic effects of DDT 8.
Particularly in the last 15 years, great attention
has focused on this insecticide’s possible estro-
genic and anti-androgenic effects and how such
interference with the endocrine system’s homeo-
stasis represents a mechanism of action that
explains part of the compound’s toxic effects 7.
Furthermore, DDT byproducts have been linked
to infertility, miscarriage, and breast cancer, and
such effects are modulated according to the stage
of life in which the individual was exposed.

Beyond this accumulated knowledge, there
is an impasse in the scientific community on the
reintroduction of DDT in countries where en-
demic diseases whose vectors can be eliminated
by DDT are demanding its renewed use. They
base their argument on a cost-benefit discourse,
given the high mortality rates from vector-borne
diseases like malaria and yellow fever. A recent
article 8 reviewed the main characteristics of this
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organochlorine and some aspects of its use in
leishmaniasis and malaria vector control. Con-
sidering the compound’s description and one
of the possible groups of outcomes in humans,
namely its endocrine-modulating and reproduc-
tive effects, the current article has the following
objective: to review the main toxic effects of DDT
related to the reproductive system’s biochemical
and physiological mechanisms, according to the
specific period of life in which the individual is
exposed; based on the magnitude of these effects,
to discuss the cost-benefit relationship involved
in the possible reintroduction of DDT with spe-
cifically defined vector control criteria. The first
part of the article reviews some key aspects of
DDT toxicology, after which we list some stud-
ies that have examined the relationship between
DDT exposure and selected outcomes; finally,
the discussion develops and presents arguments
for and against the reintroduction of DDT as a
vector control pesticide.

Chemical properties of DDT

DDT (dichlorodiphenyltrichloroethane) is a syn-
theticinsecticide belongingto the organochlorine
chemical class. DDT also has several metabolites,
emphasizing DDE and DDD. Both DDE and DDD
are byproducts of DDT. All the isomers are solid,
white, odorless, and tasteless substances, with
the empirical formula C,,HyC5 9:10.

DDT'’s persistence is due to its great chemi-
cal and physical stability and its slow and partial
biodegradation 5. Since DDT possesses optical
isomerism, the commercial product is a mixture
of two isomers (op’DDT, some 23%, and pp’'DDT,
some 77%) obtained as a compound with a high
degree of purity through the reaction of a chloro-
benzol molecule with a chloral hydrate molecule
in the presence of sulfuric acid 10.

DDT toxicology

Although DDT is a potent contact insecticide with
prolonged residual action in the sites where it is
applied, and although the underlying mechanism
of its neurotoxic effects is essentially the same
in insects and vertebrates, this organochlorine’s
toxicological record can be considered relatively
clean 1011, Despite its intense and careless use for
decades in many countries, known cases of acute
DDT intoxication in humans are rare, and there
are even fewer reports of deaths caused by this
insecticide. This selective biocidal action is ex-
plained by the fact that DDT is readily absorbed
by the insect’s chitinous exoskeleton, while the



corneal layer of keratinous cells in mammalian
skin acts as an efficient barrier against the insec-
ticide’s penetration 10,

We can assume that nearly all individuals
born since the mid-1940s have been exposed to
DDT for a major portion of their lives and have
accumulated it in their fatty tissue 1. Maintain-
ing a constant rate of entry into the body, DDT
concentration reaches a stationary level in the
adipose tissue and remains relatively constant.

DDT can be absorbed by inhalation or inges-
tion, depending on the vehicle used. In mam-
mals, including humans, after being absorbed by
the oral or respiratory route, DDT is broken down
by two routes: the principal form of metabolism
is its transformation into the unsaturated com-
pound DDE, through the loss of hydrogen and
chlorine.

In order to be excreted, DDT is slowly de-
chlorinated and oxidized by cytochrome p450-
dependent monooxygenases to intermediate
metabolites, among which p,p’-DDE, one of the
most persistent in mammals 10.11. DDEis virtually
non-biodegradable, not undergoing subsequent
transformation, and since it is highly fat-soluble,
it tends to be deposited in the body, especially in
adipose tissue.

The second metabolic route is transforma-
tion into the saturated compound DDD, through
the substitution of a hydrogen atom with a chlo-
rine atom and continuing metabolism through
a series of intermediate compounds until DDA
[bis(p-chlorophenyl)acetic acid], which is wa-
ter-soluble and excreted in the bile, feces, and
urine 58. Another metabolic route, unlike that
with p,p’-DDE as the intermediate route, results
in DDA excreted in the urine. DDA, originating
from technical DDT or p,p’-DDT, but not from
p,p’-DDE, is found in considerable amounts in
the urine in cases of acute intoxication and in-
tense and recent occupational exposure 10.

For a long time, DDT has been known to
deposit in human adipose tissue 12. Since DDT
crosses the placental barrier and is eliminated in
human breast milk, even newborns and nursing
infants have detectable amounts 5.

The underlying mechanism of both the in-
secticidal action and acute toxic effects of DDT
involves the alteration of neuronal electrical ex-
citability, respectively in insects and vertebrates
13,14, In axons exposed to DDT, the descending
phase of the action potential is prolonged (nega-
tive post-potential), thus returning more slow-
ing to resting (baseline) potential 513. This effect
results in delayed repolarization of the neuronal
membrane.

Thus, the membrane of a nerve cell exposed
to DDT remains partially depolarized after the
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action potential, making it highly susceptible to
stimulation 14.

These alterations caused by DDT are mani-
fested as neuronal hyperexcitability with repeti-
tive firing of action potentials after sensory stim-
ulation (hyper-responsiveness to stimuli) 510,13,
This explains why acutely intoxicated individuals
display the characteristic symptoms of DDT neu-
rotoxic action, namely persistent tremor and/or
seizures 10,13,14,15,16,17,

There are four possible mechanisms for ex-
plaining how DDT prolongs the negative post-
potential and increases neuronal excitability
in the central and peripheral nervous systems:
altered permeability of the axonal membrane
to potassium; slower inactivation of sodium
channels; inhibition of neuronal adenosine tri-
phosphatase (ATPase), particularly Na+/K+-de-
pendent ATPase and also Ca++/Mg++-ATPase;
finally, inhibition of the capacity of calmodulin
to bind to and transport calcium ions, which are
essential for the intra-neuronal release of neu-
rotransmitters 11,13,17,

Health effects

It was formerly believed that DDT and its me-
tabolites did not possess endocrine effects, butin
the 1970s and 80s several studies 1819 suggested
that DDT mimics estrogens, i.e., possessing simi-
lar pharmacological properties to p-estradiol.
This gave rise to extensive investigation on the
possible hormonal effects of human exposure to
DDT and it byproducts.

These compounds can indeed act as estrogen
agonists, since they can induce estrogenic effects
when they bind to specific receptors. The possi-
bility that they exert a complex effect by interact-
ing with different steroidal hormone receptors at
different levels, with as-yet unknown biochemi-
cal and physiological consequences, requires
further investigation 20.

Although many of the most important organi-
zational events giving rise to an adult with repro-
ductive capacity take place in the uterus, other
equally important events occur over the course
of extra-uterine life. Such time periods (during
which the reproductive system’s development is
more susceptible to transformations, including
those produced by xenobiotics) have been well
characterized in the scientific literature 20,2122,

Preconceptional exposures are defined here
as those affecting spermatogenesis in men, while
in women this phase corresponds to the point at
which the gametes emerge from the primordial
follicular state and proceed to the primary and
secondary follicles and become fertile 21.
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The prenatal period is divided into two phas-
es: the first phase ranges from fertilization until
genital development. However, the critical time
for deleterious effects in the reproductive system
is during the second phase, from genital develop-
ment until birth 22.

Meanwhile the post-natal period basically
involves the individual’s fertility potential, from
regulation of ovarian function to the quality of
sperm production 22. This phase also includes
puberty, particularly involving finalization of the
sexual maturation processes.

Preconception

A study of young males in an area sprayed with
DDT in Mexico found an inverse association
between blood DDT concentration and sperm
count and testosterone concentration 23. Haus-
er et al. 2425 found a weak inverse association
with sperm motility, but not with concentration,
morphology, or altered DNA, when observing a
population of 212 adults in their 30s who were
partners of women considered sub-fertile in the
United States. Waissmann 26 reported an associa-
tion between DDT and some other solvents and
decreased fertility and viable sperm concentra-
tion in semen.

DDT and its metabolites commonly show an
estrogenic effect; particularly, the metabolites
0,p’-DDT; p,p’-DDT; p,p’-DDE; o,p’-DDE, and
o,p’-DDT are estrogen receptor ligands in estro-
gen-responsive cells 27.28. Some epidemiological
studies have shown the estrogenic effects arising
from thisinteraction. For example, Akkinaetal. 29,
in a sample of 219 Hispanic women living in the
United States who suffered DDT intoxication,
found a high DDE concentration associated with
early menopause. Cohn et al. 30, in a sample of
289 women born in the early 1960s in the United
States, showed an association between DDT ex-
posure and decreased odds of pregnancy.

Prenatal period

DDT easily crosses the placenta and is found in
the umbilical cord blood of neonates born to
mothers exposed to this insecticide 7. Still, there
is no experimental or epidemiological evidence
that DDT is teratogenic in mammals, i.e., there
is no consistent indication that this insecticide
causes malformations in offspring exposed dur-
ing prenatal development 510,

Hosie et al. 31 analyzed the blood organochlo-
rinelevels in adipose tissue samples from 48 boys,
18 of whom with cryptorchidism (undescended
testes). The authors did not find any differences
between boys with and without cryptorchidism
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in terms of DDT and its metabolites, polychlori-
nated biphenyls (PCBs), toxaphenes, HCH, and
other related compounds. However, increased
concentrations of heptachlor-epoxide (HEP) and
hexachlorobenzene (HCB) were observed in boys
with cryptorchidism 31.

An epidemiological study on the east coast of
Sweden in a retrospective cohort of fishermen’s
wives observed that high consumption of fish
from the Baltic Sea (principal source of this popu-
lation’s contamination by persistent organochlo-
rine compounds, including PCBs, PCDD/Fs, and
DDT) was not associated with a higher frequency
of miscarriage and/or stillbirth 32.

As for the chronic effects of organochlorines
and DDT, specifically related to obstetric events,
the results are still conflicting. Fenster et al. 33
analyzed a cohort of 385 low-income Latino
women living in a rural community in Califor-
nia. The authors observed an inverse association
between the plasma concentration of HCB-im-
pregnated lipids and fetal growth and delayed
gestational age. However, they found no statisti-
cally significant association between prematurity
and any type of organochlorine. According to Ro-
gan & Chen 34, various previous descriptive and
analytic studies identified a strong association
between breast cancer and high plasma DDT
levels. However, this association has now been
challenged, and they report the need to adjust
for possible confounders, like degree of exposure,
type of DDT metabolites, estrogenic variants, age
at menopause, diet, breastfeeding history, differ-
ent population types, ethnicity, tumor character-
istics, and polymorphisms.

In relation to obstetric effects, Korrick et al. 35
found an increase in serum DDE associated with
an increase in the risk of miscarriage in a group of
15 cases and 15 controls in China. Furthermore,
Longnecker et al. 36 evaluated a group of 1,717
pregnant women in the United States and ob-
served an increase in serum DDE associated with
a history of miscarriage and stillbirth in previous
pregnancies.

Longnecker et al. 28 analyzing a cohort of
2,613 pregnant women in the United States,
found a strong association between serum DDE
levels and prematurity. The same conclusion ap-
peared in a case-control study with 100 cases of
prematurity in Mexico by Torres-Arreola et al. 37.

As for birth defects, a case-control study
by Longnecker et al. 38 including 219 boys with
cryptorchidim, 199 with hypospadia (closure
disorder of the urethral canal), and 167 with
polythelia, and 552 controls in the United States
showed a slightly increased risk in the associa-
tion between DDE and such malformations, but
the results were inconclusive. Bhatia et al. 39, in



a similar study with 75 cases of cryptorchidism,
66 cases of hypospadia, and 283 controls in the
United States, found a similar slight, non-signifi-
cant increase for both malformations.

Post-natal

Beard et al. 40 examined the relationship between
plasma DDE and bone mineral density (BMD)
in 68 sedentary women who reported adequate
dietary calcium intake and found results suggest-
ing that DDT exposure might be associated with
reduced BMD.

DDT can also delay puberty. The estrogen-
like activity of DDT and its isomers is weak as
compared to estradiol. However, its bioaccumu-
lation property and long half-life show that hu-
man exposure can have estrogen-like effects in
some circumstances 541,42,43,

Turusov et al. 44 report the estrogen-like po-
tential of DDT, assessed in vivo and in vitro. In
the former, tests in oophorectomized rats or
those with low-weight uteruses showed an im-
portant response to the metabolite o,p’-DDT,
inhibiting estradiol binding to uterine receptors.
In the latter, some DDT and DDE metabolites
proved capable of inducing MCF-7 cell prolif-
eration in breast tumors, which are estrogen-
dependent 44.

DDT belongs to group IIb in the classifica-
tion of the International Agency for Research
on Cancer (IARQ), i.e., possibly carcinogenic in
humans 45. The IARC data allow concluding that
there is an association between DDT use and
cancer in animals. However, the Agency for Toxic
Substances and Disease Registry (ATSDR) 10 con-
siders the studies in human contradictory. There
was an increased risk of post-DDT-exposure pan-
creatic cancer, as well as excess incidence of liver
cancer and multiple myeloma following occupa-
tional exposure to DDT; however, the association
was not confirmed, and the exposure conditions
were not compared. The association in humans
is thus inconclusive 9.

Some researchers have made the connection
between organochlorine exposure and increased
cancer in humans. A hypothesis based on bio-
chemical and epidemiological aspects suggests
that organochlorine pesticides may trigger breast
cancer due to the adverse effect on estrogen me-
tabolism 45.

DDT and its metabolites have been referred
to as endocrine disrupters, due to evidence sug-
gesting that they can alter the normal function
of the endocrine system and contribute to breast
cancer. Dich et al. 46 reviewed the relationship
between pesticides and various types of cancers.
They found a relationship with soft tissue sarco-
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ma, non-Hodgkin lymphoma, and leukemia, and
less consistently with lung and breast cancer.

There is also evidence that organochlorine
pesticides act as active promoters of carcino-
genesis, i.e., not inducing the genetic event that
participates in the initiation phase of cancer, but
potentiating or “promoting” the clonal expan-
sion of the initiated cells 46,47. Breast cancer mor-
tality is inversely correlated with DDE levels in
adipose tissues in whites and blacks. None of the
other cancer types showed a positive correlation
with DDE concentration in adipocytes, except in
liver cancers, with a positive correlation in whites
and a negative correlation in blacks (Cocco et al.,
2000, apud Snedeker 48).

Romieu et al. 49 analyzed the relationship
between breastfeeding history, plasma DDT and
DDE levels, and breast cancer risk in a study of
women living in Mexico City from 1990 to 1995.
Serum DDT level was not associated with cancer
risk, but the presence of high DDE levels, princi-
pally among post-menopausal women, can in-
crease breast cancer risk. Bohannon et al. 50 in
a cohort of 1,407 women with breast cancer in a
case-control study in the United States, observed
an association between this outcome and serum
DDE level.

Reintroduction of DDT:
costs and benefits

There is an intense debate in the United Nations
Environment Program (UNEP) concerning the
ban on DDT and 11 other persistent organic
pollutants 51. However, there are regions in the
world where DDT use is the only malaria vec-
tor control strategy, as in some countries in Af-
rica, Asia, and Latin America. One position thus
defends the restricted use of this compound for
public health purposes, aslong as the cost-bene-
fit relationship between risk and positive effects
is favorable, and where there is no other vector
control alternative, meanwhile without failing
to signal the need to invest in research resulting
in malaria vaccines or the development of other
types of insecticide 33,51.

In principle, DDT was banned due to its ad-
verse effects on the environment, like the high
persistence in different environmental com-
partments and bioaccumulation and biomag-
nification in living organisms, including human
beings 43.

In September 2006, the World Health Organi-
zation (WHO) recommended the use of house-
hold spraying with DDT and other insecticides
for malaria control 52,53,54,55,56, At that time, the
WHO cited many reasons for using DDT for this

Cad. Salde Publica, Rio de Janeiro, 23(12):2835-2844, dez, 2007

2839



2840 Guimarses RM et al.

purpose, including that DDT has a longer action
time, and thus fewer household sprayings are
needed, so that it is capable of repelling mosqui-
toes from inside dwellings and killing those pres-
ent on sprayed surfaces 53,56. Since then, some
African countries began to reintroduce DDT in
their endemic disease control activities 54,55.

Recent publications have resumed this dis-
cussion on the benefit of reintroducing DDT. Re-
hwagen 57 notes that the last WHO recommen-
dation tends towards the use of DDT not only in
epidemic areas, but also in those with high and
constant malaria transmission rates, which in-
cludes all of Africa. Mandavilli 5859 reiterates this
observation.

According to Rogan & Chen 34, when the glob-
al ban on DDT was proposed in 2001, numer-
ous countries in Sub-Saharan Africa claimed that
DDT was still necessary as a cheap and effective
form of vector control, especially contributing to
the reduction of child mortality. In this study, the
author also describes research showing that DDT
exposure in the amounts needed for malaria con-
trol could cause pre-term birth, thus overweigh-
ing the benefit of reducing the infant mortality
from malaria. They conclude the study by recom-
mending that DDT might be useful for malaria
control, but that the evidence of adverse effects
on human health requires appropriate research
to determine whether there is in fact a positive
cost-benefit relationship with its use.

Some recent studies have shown diverging
opinions. Maharaj et al. 60 attempted to deter-
mine whether reintroducing DDT in vector con-
trol would have some effect on malaria transmis-
sion in the province. The study was designed after
the local malaria epidemic in 2000 was attributed
to vector resistance to pyrethroids. Their conclu-
sion was that reintroducing DDT had a positive
impact on malaria control, contributing to a re-
duction of up to 91% in cases, together with other
measures like chemotherapy. Still, they highlight
that the success was due to the adoption of multi-
ple strategies, and that routine practice includes
the exclusive and continuing use of DDT in en-
demic malarias areas in the province. They also
report that this practice is currently threatened
by the emergence of DDT resistance.

A recent article by Etang et al. 61 showed del-
eterious mutations in the Leu-Phe and Leu-Ser
amino acid sequences in Anopheles gambiae
mosquitoes associated with pyrethroid or DDT
resistance in Cameroon. Meanwhile, Cui et al. 62
state that in China, large amounts of four classes
of insecticides (organochlorines, organophos-
phates, carbamates, and pyrethroids) are sprayed
yearly in fields and plantations, thereby leading
directly or indirectly to a rigorous natural selec-
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tion of the vector population. Cui et al. 62 also
describe seven classes of the most frequent mos-
quitoes in China, like the Aedes, Anopheles, and
Culex genera, all of which are disease vectors, and
all of which except the carbamates have generally
presented resistance to pesticides.

Some public health programs have focused
on studying the cost-effectiveness of this prac-
tice with DDT, for example in Cameroon 63, Mo-
zambique 64, Kenya 65, South Africa 66, India 67,
Vietnam 68, Eritrea 69, and Ghana 70. In general,
the continuous use of DDT for vector control, but
not for agriculture — the condition approved by
the Stockholm Convention on Persistent Organic
Pollutants — has proven to be a good alternative
for malaria control.

There are also other highly successful experi-
ences in countries that have used environmen-
tal modification programs to eradicate mos-
quito larvae, as in the case of Malaysia 71 and
Zambia 72, using water level variation in reser-
voirs, intermittent irrigation in agriculture, re-
moval of part of the emerging vegetation, and
even introduction of larvicidal biological agents
in the environment, like bacteria 73, fungi 74, and
some algae 75. These are believed to be alterna-
tives to DDT use. However, little is said about
their environmental impact, especially for those
that alter the ecosystem. It is still not known
whether these measures may be as harmful or
even worse than DDT itself.

The range of studies shows the great variabili-
ty in DDT resistance, according to the target area.
Such evidence requires more in-depth research
to reach a conclusion on this relationship. It is
also necessary to obtain genetic monitoring data
on mosquito strains to verify the possibility of
vector migration from areas where they are resis-
tant to areas where they are susceptible.

DDT use thus remains as an issue for deci-
sion-makers in endemic malaria areas due to its
historical success in malaria control. To make an
evidence-based decision, health system manag-
ers will face the difficult task of estimating the
risk and benefits. The association between DDT
and certain types of cancer (e.g., of the breasts,
endometrium, ovaries, prostate, testes, and thy-
roid) and other endocrine effects is still a con-
troversial issue 76. Cocco 77 provides a review of
experimental and epidemiological studies sug-
gesting or refuting the associations, but which
were modeled and designed differently.

DDT is far from problem-free. Some African
countries that export farm produce remain con-
cerned about a possible boycott of their products
by European Union countries, which now seek
to set tolerance limits well below those of other
developed countries like the United States and



Japan 78. The global community needs to be sure
that DDT is only used to fight malaria mosqui-
toes, and not the African economy. The commit-
ment by non-African countries to reintroducing
DDT is thus indispensable. Thus, eradicating the
mosquito to prevent malaria mortality implies
that the African countries should have relative
economic stability with this new social standard.

The debate over vector control vis-a-vis ma-
laria resurgence is still vital, but it should include
all the relevant evidence for countries with so-
cial weaknesses. For example, as an endocrine
disruptor, DDT is capable of decreasing ductal
sensitivity to prolactin, decreasing the amount
of breast milk produced, and thus shortening
breastfeeding time 510,14, This fact is non-neg-
ligible, considering that breast milk is often the
only meal for African infants, even those over six
months of age 79,80,

Conclusion

Malaria is a major public health problem, and ef-
fective treatment and prevention efforts are nec-
essary. This article proposed to help elucidate the
issue by highlighting some endocrine and repro-
ductive outcomes of chronic DDT exposure.

Resumo

O DDT é um inseticida persistente que foi ampla-
mente utilizado no mundo a partir da década de 40
até a de 70, quando foi banido nos Estados Unidos e
outros paises. A maioria dos efeitos de sua toxicidade
nao é observdvel em formas agudas, mas especialmen-
te apds exposigoes cronicas. Dentre estes aspectos em
longo prazo estdo os efeitos reprodutivos, que variam
de acordo com o a época da vida em que as pessoas fo-
ram expostas. Os objetivos deste estudo sao: revisar os
principais efeitos toxicologicos do DDT na reprodugdo,
estratificando de acordo com os periodos fisiologicos
de exposicao; e a partir da magnitude destes efeitos
discutir o custo-beneficio da volta da utilizagdo do
DDT com critérios definidos de eliminagdo de vetores
da maldria.

DDT; Exposicdo a Praguicidas; Maldria
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The Global Strategy for Malaria Control is the
focus of intense discussion in the international
arena 57,59,78, We are still far from reaching a con-
sensus on DDT use for controlling endemic dis-
eases. There is considerable evidence on DDT’s
adverse effects on the environment and human
health 77. Still, malaria is a serious public health
problem in developing countries like those of
Sub-Saharan Africa, leading to extensive mor-
tality 81. According to some authors, the malaria
cases and deaths that could be averted by DDT
far outweigh the health problems arising from
its use 81,8283, Meanwhile, others have shown a
clear concern over the future use of DDT (even if
rationally applied) for vector control 3477.

There is no ideal solution to vector control
problems. Even intradomiciliary DDT spraying
has its limitations 82. However, in many places,
especially in the Sub-Saharan countries, it is the
best or even the only form of control 81. This is
not a closed discussion, quite to the contrary. We
must assess the short-term benefits that DDT will
bring for countries with adverse endemic malar-
ia statistics, without losing sight of the probable
long-term harms from exposure to this insecti-
cide. Based on this assessment, we should rely on
common sense to reach the best decision.
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