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Pesticides are widely used in Iranian agriculture and this has made a major toxicological concern among health professionals. The
objective of this study is to explore national data about pesticides toxicity. All relevant databases such as Google Scholar, PubMed, and
Scopusina time period of 1960 to 2012 were searched for the keywords “Pesticides, Iran, Environment, and Population studies”. A total of 57
studies were found relevant and then included into study. Almost all non-experimental studies carried out in Iran were classified into two
main categories of residue assessment in different samples and toxic effects on human. Depending on the dose and duration of exposure,
toxic effects of pesticides have been studied in two classifications including acute toxicity or acute poisoning and chronic toxicity. High
extent of pesticides have been used during the past decade in Iran while no enough proper studies were done to explore their possible

1. Context

Pesticides are considered as a main tool in modern ag-
riculture regarding their potential to control pests and
vectors of diseases but knowing their hazards for envi-
ronment and human health has given rise to controversy
on the excessive use of these chemicals. They constitute
a large group of chemicals which upon their target are
classified into different subgroups like insecticides, her-
bicides, fungicides, etc. Pesticides dependent agriculture
and their widespread use have become an issue of con-
cern in Iran as 18.5 million hectares are cultivated by 3.4
million farmers. Insecticides have become the most used

Figure 1. The Rate of Pesticides’ Use in Iran During 1990-2009
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Data were extracted from Food and Agriculture Organization of the Unit-
ed Nations (www.fao.org).

pesticides in Iran (33%), followed by herbicides (30%), fungicides
(20 %), acaricides (6.2%), rodenticides (3.8%), nematicides (1.5%)

and others (5.5%) (wwwpan-uk.org). Beginning in 2000, pesti-
cides’use has been dramaticallyincreased in Iran and reached to
the ultimate in2003-2004 given by annual usage of 27000 tones
throughout the country (Figure 1) (www.faostat.fao.org).

In order to evaluate the burden of pesticide exposure
at public level, different types of population studies have
been carried out in the country. In this review, we have
gathered all and discussed environmental and popula-
tion studies related to pesticides exposure in Iran in order
to have an overview of ways on which pesticide focused
researches should take steps, find the lacks of current
information in evaluating the level of pesticides burden,
and take clues and approach to direct the perspectives.

2. Evidence Acquisition

In order to make a comprehensive review, Google Scholar,
PubMed, and Scopus were searched between the years 1960
to 2012 for the keywords “Pesticides, Iran, Environment, and
Population studies". A total of 215 articles were found in pri-
mary search but after elimination of duplicates or irrelevant
papers, only 57 records remained to be reviewed (Table 1). Al-
most all non-experimental studies carried out in Iran were
classified into two main categories of residue assessment in
different samples and toxic effects in human. Depending on
the dose and duration of exposure, toxic effects of pesticides
have been studied in two classifications including acute tox-
icity or acute poisoning and chronic toxicity. The number of
studies in each category is shown in Figure 2.

Implication for health policy/practice/research/medical education:

Exposure to pesticides has been shown to be associated with higher prevalence of chronic diseases which needs to be specifically evaluated in the country.

Copyright © 2013, Iranian Red Crescent Medical Journal;; Published by Kowsar Corp. This is an open-access article distributed under the terms of the Creative Com-
mons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
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Figure 2. The Main Categories of Pesticides-associated Studies Carried
Outin Iran

3. Reults

3.1. Presence of Pesticides Residue

In a study carried out in Mashhad, concentration of
aldicarb, parathion, and thiobencarb in the water was
measured by gas chromatography and the results were
lower than WHO limits (1). Contrary to these results, the
amounts of malathion and diazinon were more than al-
lowed limits in the water in Mazandaran (2). There is a
same report on the residues of malathion and diazinon
in the water collected from places close to agricultural
lands in Tehran 1-2 months after spraying (3). The first
study on OC pesticides level in water and soil in Iran was
performed in 1974. The results implicated high levels of
DDT in fish taken from two rivers in southern Iran and
low levels of DDT and polychlorinated biphenyls (PCBs)
in the samples of sediment from the drainage systems
in Tehran (4). Recently, Esfahani et al. (2012) conducted a
study from 2009 to 2010 and showed that the most fre-
quent pesticides in sediment and water samples taken
from Amir-kalaye wetland were chlordane and then lin-
dane in the summer and lindane and endosulfan in the
winter (5).

In a study on commercial pasteurized milk, the levels
of DDT derivatives and PCBs were reported to be lesser
and higher than the ADI established by FAO/JWHO, respec-
tively (6). Furthermore, the concentrations of DDT and its
isomers, HCB, and HCH in Iranian butter samples, espe-
cially in the central parts of the country were shown to be
higher than those found in a global study (7). The highest
concentrations of PCB have been found in the samples
from Mazandaran province in the North and from in-
dustrialized cities such as Tehran, Isfahan and Arak (8).

Dahmarde and colleagues measured OC level in hair sam-
ples of pregnant women in 2007 and 2008 in Ahvaz and
Noushabhr cities. Concentration of PCBs was significantly
higher in Ahvaz than those in Noushahr and their coun-
tryside. Concentration of DDT metabolites was reported
to be high in the hair samples taken from countryside of
Noushahr (9). Between the years 1974-1976 throughout
Tehran area, 131 human milk samples were collected and
analyzed for DDT, BHC, and dieldrin by gas-liquid chro-
matography and the results indicated that the mean con-
centration of dieldrin exceeded the WHO limit (10). Later,
a same study was conducted on 40 human milk samples
and daily intake of BHC, HCB, heptachlor epoxide but
not DDT for breast-fed children was reported to be high-
er than ADI established for adults by FAO/WHO Expert
Groups (11). In addition, a survey carried out in Nour and
Noushahr cities in 2006 indicated that the daily intake
of OC pesticides and PCBs for infants via breast milk was
above the guideline proposed by Health Canada (12). Only
a few reports regarding the levels of OC contaminants in
adipose tissue are available for Iran but in a study, HCB
was reported as the highest contaminant in human adi-
pose tissues from 1991-1992. In this regard, data collected
from a study during 1974-1976 are representative of rela-
tively moderate exposure to DDT and BHC and relatively
light exposure to dieldrin (13, 14).

3.2. Prevalence of Pesticide Poisoning

In the north of Iran and Tabriz, OP and carbamate insec-
ticides have been reported as the third major agents de-
tected for poisoning and death (15-17). In Tehran, between
1994-1995 and 2003-2004, the result of a couple of studies
showed that the most fatal poisoning cases were related
to pesticides most commonly aluminum phosphide
(ALP) and then OP (18-23).

3.3. Biomarkers of Disruption Following Exposure
to Pesticides

3.3.1. Organophosphoruses (OPs) and Carbamates

Abdollahi et al. evaluated the level of AChE in samples
of healthy and occupationally OPs exposed people in two
separate studies and directed well correlation between
plasma and erythrocyte ChE (24, 25). A study conducted
by Joshaghani and colleagues indicated that the level of
ChE activity in the samples of 63 pesticide workers was
significantly lower than those of normal group (26). The
same results were previously reported by Ranjbar and
colleagues in two separate studies on 22 poisoned pa-
tients and 45 formulating workers, respectively (27, 28).
Measurement of ChE inhibition can be helpful in the
management of carbamate and OP poisonings, while in
chronic exposures, before/after comparison of this value
can produce more acceptable data (29, 30).

Iran Red Cres Med J. 2013;15(12):e13896
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Because of variable ChE activity among different persons
and lack of pre-exposure data in poisoned patients, the
researchers attempt to find other diagnostic factors for
management of poisoning. Electrocardiography of OPs
poisoned patients was studied and a significant relation
between reduction of QT interval and ChE inhibition and
mortality rate was found (31). Recently, evaluation of elec-
tromyography (EMG) of OPs pesticides poisoning cases with
polyneuropathy sings has been conducted in Mashhad by
Jalali and colleagues. That study showed a significant dys-
function in sensory rather than motor neurons affecting
lower extremities, particularly tibial and personnel nerves,
more than upper extremities (32). In another study con-
ducted on four of 98 chemical warfare victims, with severe
mustard gas exposure and mean age of 49.8 years, EMG find-
ings revealed positive sharp waves as well as fibrillations.
The motor unit action potential defects in these cases indi-
cated presence of axonal polyneuropathy (33).

Genotoxic potential of OPs pesticides was indicated in
a study carried out on 21 pesticide formulators. This re-
sult was accompanied with a significant elevation in the
activity of anterythrocyte antioxidant enzymes such as
catalase, superoxide dismutase (SOD) and glutathione
peroxidase (34). Increased level of SOD and lipid peroxi-
dation (LPO) was also reported in the samples of 40 hor-
ticulture farmers (35) in 22 poisoned patients (28), and
in 45 pesticide formulators (27). Blood R-glucuronidase
has been also investigated and suggested as a suitable
biomarker for not only chronic but also acute OP poison-
ing in human (36). In treatment of poisoning, few clinical
studies indicated that infusion of high doses of NaHCO3,
intravenous magnesium sulfate, and high doses of prali-
doxime appears to be beneficial in treatment of patients
with OP poisoning (21, 37-39). Although, some reported
that atropine alone can be beneficial enough in the man-
agement of OP poisoning (40). Furthermore, it has been
reported that NAC as a typical antioxidant have beneficial
effects on outcome of OP challenged patients when it is
used as an adjunct therapy to the standard protocol (41).

3.3.2. Paraquat (PQ)

Mortality rate of PQ poisoning in Iranian hospital was re-
ported 50% (42) of which 81.8% (43) showed a positive corre-
lation with age of patients and also occurrence of vomiting
after ingestion (42). Intravenous infusions of cyclophospha-
mide (15 mg/kg) daily for two days and methylprednisolone
1g daily for three days decreased the mortality rate of para-
quat poisoning by 33.3% (43). In a chronic exposure study on
paraquat-formulators, increased LPO and decreased anti-
oxidant power were reported (44).

3.3.3. Aluminum Phosphide (ALP)

There are some reports on the occurrence of mild hy-
perglycemia following ingestion of ALP (45, 46) and also
higher level of blood glucose in non-survivors hypothe-

Iran Red Cres Med ]. 2013;15(12):e13896

sizing that there is a correlation between hyperglycemia
and the rate of ALP-induced mortality (47-49). Induction
of oxidative stress along with protective effect of NAC
against LPO markers in the plasma of ALP-poisoned pa-
tients have been recently reported (50). Further, ALP has
been shown to cause cytoplasmic vacuolization of hepa-
tocytes and sinusoidal congestion in 38 fatal poisoning
cases (51). In a retrospective study on 471 ALP-poisoned
patients, 93% of cases were self-poisoning. Cardiovascular
disorders were the most common signs of poisoning in
which correction of blood pH and HCO3 concentration
seemed helpful in reduction of mortality (52). Soltanine-
jad et al. (2012) recorded dysrhythmia, elevated ST seg-
ment, and prolonged QT interval in ECG monitoring of
20 patients, as well as a positive serum cardiac troponin-T
in 30-40% of patients (53). These researchers developed
a simplified acute physiological score according to the
demographic data as a prognostic and predictor tool in
ALP poisoning (54). An association was found between
methemoglobinemia and mortality rate of ALP poison-
ing which can be treated by methylene blue and ascorbic
acid. Beneficial effects of hyperbaric oxygen therapy and
exchange blood transfusion have been reported in two
ALP poisoned patients who were resistant to methylene
blue and ascorbic acid treatments (45, 55-59).

3.4. The relationship Between Exposures to Pesti-
cides and Diseases

A retrospective study conducted in Nemazee Hospital,
Shiraz in 2007-2008 showed that pesticide-exposed cases
were ata higherrisk of non-Hodgkin lymphoma and mul-
tiple meyeloma (60). Noshad et al. (2007) indicated 12.5%
respiratory failures accompanied with 50% mortality in
pesticide-poisoned patients admitted to Sina Hospital,
Tabriz from 2002 to 2005 (61). A cross-sectional analysis of
187 chronically OP-exposed farmers showed an increased
possibility of neuropsychological disorders and metabol-
ic diseases mainly diabetes (62). Another cross-sectional
analysis of 40 farmers dealing with pesticides for a long
time reported higher incidence of somatization but not
psychological disorders (35). Ebrahimi et al. (2007) indi-
cated that almost 50% of total pesticides that used in Fars
province of Iran had potential of endocrine disrupting
effects such as antiestrogenic, antiandorgenic, antity-
roidic, antigonadotropin and anti-steroid properties (63,
64). Interfering with function of endocrine system can be
the base of many reproductive and developmental disor-
ders as well as sex-related cancers. But there has been no
survey exploring the link between exposure to common
pesticides in Iran and prevalence of kind of diseases.

4. Conclusions

Taken together, all non-experimental studies concerning
pesticide exposure in Iran fall into two categories, firstly
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those dealing with detection of residues in the environ-
ment or biological samples and secondly the studies which
tried to find useful biomarkers and treatments in people
acutely or chronically exposed. For residue assessment in
the environment, foods, and biological samples, those pes-
ticides classified as persistent organic pollutants (POPs) like
DDT derivatives and the other OCs have been mostly stud-
ied, though there are some sporadic reports on the persis-
tence of OPs. However, most of these investigations have
shown an alarming point regarding the level of widely used
pesticides in the living environment, nutritional resources,
and even in the samples taken from people and most seri-
ously from pregnant or nursing women. A main concern
regarding pesticides is the high prevalence of their poison-
ing. In comparison with other agents, pesticides have been
classified as the chemicals by which poisoning is the most
fatal. One reason is that pesticides are initially designed and
synthesized to be toxic for biological systems. In this regard,
some therapeutic approaches have been investigated for
pesticides poisoning in clinic and valuable results are got.

To evaluate the effects of pesticides on human health,
some valuable studies have been carried out on people
chronically and occupationally exposed to these chemi-
cals. In this respect, manifestation of the main biomark-
ers like decreased activity of ChE enzyme and induction
of oxidative stress in accessible samples were the main
findings. Oxidative stress and accompanying pathways
are the main characteristics of disrupted cellular ho-
meostasis and disease process. Moreover the relation
between chronic exposure to pesticides and different
types of human disease is being more uncovered (65,
66). Except one case-control study concerning higher
risk of non-Hodgkin lymphoma and multiple meyelo-
ma in pesticides-exposed people, there is no other inves-
tigation on the strength of the link between exposure to
pesticides and incidence of diseases in Iran. According
to high extent of pesticides use during the past decade
and lack of enough evidence regarding the effects of
these compounds on the community, Iranian research-
ers need to pay more attention to diseases which are
more probable to progress in the regional people in as-
sociation with pesticides.
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