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Abstract

Temephos, an organophosphate larvicide, is extensively employed in India for mosquito control,
specifically targeting mosquito larvae in standing water. Mosquito-borne diseases such as dengue,
malaria, and chikungunya pose substantial public health risks, Temephos application has become a
crucial element of integrated vector management programs. The compound works by inhibiting the
activity of cholinesterase, an essential enzyme in the nervous system of mosquito larvae, ultimately
leading to their death. Studies conducted in various regions of India have shown its efficacy in reducing
mosquito populations, particularly Aedes, Anopheles and Culex species, which are primary vectors for
dengue, Chikungunya, malaria and Filaria respectively. However, the overuse of Temephos raises
concerns about the development of resistance among mosquito populations, necessitating regular
monitoring and the implementation of rotation with other control agents to maintain its effectiveness and
ensure long-term vector management in the country. In this article we trying to analyze the larvicidal
action of Temephos and its impact on aquatic organisms including nontargeting species and other
terrestrial organism and its long terms ecological effect.
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1. Introduction

Mosquito-borne illnesses remain a considerable global public health concern, particularly in
tropical and subtropical areas where warm, humid climates foster mosquito propagation 2 3I,
Diseases such as malaria, dengue fever, chikungunya, and lymphatic filariasis are spread by
various mosquito species, including Anopheles, Aedes, and Culex. In context of the India,
where mosquito-borne diseases are a significant public health concern, These vector-borne
diseases result in millions of deaths each year and place a substantial socioeconomic burden on
impacted populations, especially in countries where these illnesses are endemic [+ 5671,

To mitigate the spread of these diseases, various mosquito control strategies have been
developed, one of the most effective of which is chemical control using insecticides and
larvicides. Among the array of chemical agents, Temephos stands out as one of the most
widely used larvicides for controlling mosquito larvae, playing a crucial role in integrated
vector management programs in several countries, including India. Laboratory studies have
established Temephos’ effectiveness, showcasing its ability to deliver high mortality rates in
numerous mosquito species, including Aedes, Anopheles, and Culex. 8° Temephos has been
crucial in managing populations of mosquitoes responsible for spreading serious illnesses such
as malaria, dengue, and chikungunya [10- 11,

2. History of Temephos

Temephos, known chemically as 0,0,0',0'-tetramethyl O,O'-thiodi-p-phenylene bis
(phosphorothioate), is a non-systemic organophosphorus (OP) pesticide commonly utilized to
control mosquito outbreaks.*? It was first synthesized in the 1950s by American Cyanamid
Company 13 41 The chemical belongs to the class of organophosphates, a group of
compounds known for their potent insecticidal properties.

Initially, Temephos was developed as a broad-spectrum insecticide targeting various
agricultural pests, but it quickly gained recognition for its efficacy against mosquito larvae.
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The U.S. Environmental Protection Agency (EPA) registered
Temephos as a larvicide in 1965 1% 81 After which it was
adopted by several countries, including India, for use in
mosquito control programs. Its specific action on mosquito
larvae in water bodies made it a preferred choice for
combating mosquito populations before they could mature
into adults, thereby reducing the incidence of mosquito-borne
diseases.

3. Mechanism of Action

Temephos primarily functions by impeding cholinesterase, an
essential enzyme for appropriate neurological function in
insects. By disrupting cholinesterase, temephos interferes with
standard nerve impulse transmission, culminating in paralysis
and subsequent mortality in mosquito larvae [16:17. 18],

It acts as a neurotoxin by impeding acetylcholinesterase,
which is responsible for breaking down acetylcholine, a
neurotransmitter crucial for relaying signals across the
synaptic gap between nerve cells 1% 20 In normal
circumstances, acetylcholinesterase breaks down
acetylcholine after it has transmitted a nerve signal, ensuring
that the signal is short-lived and does not over-stimulate the
nerve. However, in the presence of Temephos, the breakdown
of acetylcholine is blocked, leading to the continuous
transmission of nerve signals. This overstimulation results in
paralysis and ultimately the death of the mosquito larvae.
Recent histopathological studies on Aedes aegypti have also
indicated that Temephos acts as a stomach poison, causing
harm to the midgut of the larvae 5 21,

4. Application and Efficacy of Temephos

Temephos is typically utilized as granules or an emulsifiable
concentrate, applied directly to bodies of water where
mosquito larvae are found. These habitats include stagnant
ponds, pools, ditches, and containers that serve as breeding
sites for mosquitoes. In context of the India, where mosquito-
borne diseases are a significant public health concern,
Temephos has played a vital role in vector control strategies.
India has one of the highest burdens of mosquito-borne
diseases in the world, with recurring outbreaks of malaria,
dengue fever, and chikungunya affecting millions of people
each year. The use of Temephos in India is part of an
integrated pest management approach, combining chemical,
biological, and environmental interventions to control
mosquito populations. Aedes aegypti is a significant vector for
dengue and chikungunya in India, breeding in domestic water
storage containers. Numerous studies demonstrated the
effectiveness of Temephos against Aedes aegypti larvae.
Several studies have highlighted the effectiveness of
Temephos against Aedes aegypti larvae. In Delhi, Temephos
achieved 100% mortality at concentrations as low as 0.02
mg/L within 24 hours, underscoring its high larvicidal
potency at minimal doses. Reported LCso values for Aedes
aegypti larvae 3 in Tamil Nadu ranged between 0.012 and
0.017 mg/L. Anopheles stephensi, a vector of urban malaria,
has also been extensively studied for Temephos susceptibility.
Laboratory and field investigations throughout India have
indicated high Anopheles stephensi larvae sensitivity to
temephos, with LCso values spanning from 0.01 to 0.02 mg/L
(241, Culex quinquefasciatus, the vector of lymphatic filariasis,
is one of the most common mosquito species in India.
Temephos has been found to be highly effective in controlling
Culex larvae. Studies in Kolkata and southern India reported
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LCso values of around 0.012 mg/Which indicating high
larvicidal efficacy [,

Field investigations have substantiated temephos' capacity to
diminish mosquito populations across diverse Indian states.
Integrated vector management (IVM) has progressively
become a thorough methodology for mosquito control,
amalgamating various strategies to sustainably manage
mosquito populations. 1VM involves a combination of
chemical, biological, and environmental methods to minimize
the reliance on any single control measure, thereby reducing
the likelihood of resistance development and environmental
harm 28 271 Temephos has been a key component of 1IVM
programs, particularly in regions where chemical control is
necessary due to high mosquito populations and disease
outbreaks.

One of the key advantages of Temephos is its to relative
safety for non-target organisms, particularly when compared
to other insecticides 2 2% 30 Temephos is specifically
formulated for application in water bodies, where mosquito
larvae develop, and has low toxicity to fish, birds, and
mammals at recommended dosages. This makes it an
attractive option for use in areas where human and animal
populations coexist with mosquito breeding habitats.

5. Challenges of Resistance

While Temephos has been widely used for decades, the
extensive and prolonged application of this insecticide has
raised concerns about the development of resistance in
mosquito populations. Insecticide resistance occurs when
mosquitoes evolve mechanisms to survive from exposure to
insecticides that would normally be lethal. larval
susceptibility / resistance to Temephos (Table: 1) and other
organophosphates has been documented in various parts of
the world, including India.

Several studies conducted in India have reported resistance to
Temephos among mosquito populations, particularly Aedes
aegypti. In Tamil Nadu, researchers have observed reduced
susceptibility to Temephos in Culex quinquefasciatus, with
LCso values increasipg to 0.04 mg/l B, In some regions, the
emergence of resistance has been linked to continuous, year-
round application of Temephos, leading to the selection of
resistant mosquito populations.

Some worker studied in West Bengal and revealed that the
some Aedes aegypti populations exhibited partial resistance to
Temephos, requiring higher concentrations for effective larval
control B2, These findings suggest that the overuse of
Temephos could reduce its long-term efficacy and underline
the need for resistance management strategies, including the
rotation of larvicides and integration of non-chemical control
measures. The mechanisms of resistance to Temephos in
mosquitoes include genetic mutations that alter the target site
of the insecticide (cholinesterase), as well as enhanced
metabolic detoxification that breaks down the insecticide
before it can act. As per Pungasem Paeporn et al, 2003, Ae.
aegypti populations may develop temephos resistance under
selective pressure, primarily through esterase detoxification.
Resistance can markedly diminish mosquito control program
effectiveness, resulting in elevated mosquito populations and
heightened disease transmission [, Resistance can
significantly reduce the effectiveness of mosquito control
programs.

Resistance monitoring is critical to ensure the continued
effectiveness of Temephos. To address the issue of resistance,
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vector control programs often rotate Temephos with other
insecticides or combine it with biological control methods,?
such as the introduction of larvivorous fish or bacterial agents
like Bacillus thuringiensis israelensis (Bti), to target mosquito
larvae.

6. Environmental and Public Health Concerns

Despite its widespread use and relative safety, there are
environmental and public health concerns associated with the
use of Temephos. As with all chemical insecticides, the
improper application or overuse of Temephos can lead to
unintended environmental consequences. Runoff from treated
water bodies can introduce Temephos into ecosystems where
it may affect non-target species, particularly aquatic
organisms like crustaceans and insects.

In addition, the long-term exposure of human populations to
Temephos in treated water bodies has raised concerns about
potential health risks. Although Temephos is considered to
have low toxicity to humans at the concentrations used for
mosquito control, chronic exposure to even low levels may be
associated with neurological and developmental effects.
Therefore, it is essential that Temephos be used in accordance
with safety guidelines and that alternative mosquito control
measures are explored to reduce reliance on chemical agents.
On the basis of Studies many workers had been reported that
the temephos has cytostatic and genotoxic effects 34 31,

7.1 Toxicity of Temephos on Non-Targeted Fauna and
Flora: While Temephos is highly effective as a mosquito
larvicide, its use raises concerns about its impact on non-
target organisms in aquatic bodies 61 and surrounding
environments®’. The chemical's toxicity can vary significantly
between different species, ecosystems, and environmental
conditions. This section will focus on the effects of Temephos
on non-targeted fauna and flora, including aquatic organisms,
terrestrial animals, and potential implications for human
health.

7. Toxicity to Aquatic Organisms

7.1 Crustaceans and Insects

Temephos is particularly toxic to non-target aquatic
invertebrates, such as crustaceans, which play vital roles in
aquatic ecosystems as decomposers and as food sources for
other species. Research has indicated that crustaceans like
freshwater shrimp, B8 crabs, B9 and copepods [ 4 are
highly sensitive to Temephos exposure, showing symptoms
such as reduced mobility, reproductive issues, and death at
concentrations like those used for mosquito control.

Several studies have demonstrated that Temephos can impact
on growth and development of aquatic insects that are not
vectors of disease. For instance, dragonflies [ and
damselflies, ®1 which are predators of mosquitoes, can also
be affected, leading to create potential imbalances in
ecosystems where these species contribute to natural mosquito
population control.

7.1.2 Fish: Fish species vary in their sensitivity to Temephos.
While Temephos is considered to have low toxicity to most
fish species when applied at recommended doses for mosquito
control, some species of fish, particularly those in early
developmental stages are more vulnerable. For example,
studies on Cyprinus carpio 2 and Tilapia species 3 have
shown adverse effects on behaviour, growth, and mortality at
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elevated Temephos concentrations. Moreover,
bioaccumulation of Temephos in fish tissue poses a risk to the
food chain, potentially affecting predators that consume
contaminated fish.

7.1.3 Amphibians: Amphibians, particularly tadpoles are
another group of organisms that can be impacted by
Temephos use. Tadpoles exposed to Temephos have shown
developmental delays, reduced growth rates, and increased
mortality. Amphibians are important bioindicators of
ecosystem health, and their sensitivity to pesticides like
Temephos may reflect broader environmental impacts. The
loss or reduction of amphibian populations due to larvicide
use could also disrupt food webs, as amphibians serve as both
predators and prey within their ecosystems 14,

7.2 Toxicity to Terrestrial Animals

While Temephos is mainly applied to aquatic habitats, there is
a risk of contamination in surrounding terrestrial
environments. Several terrestrial animals, including birds,
mammals, and beneficial insects could be exposed to
Temephos indirectly.

7.2.1 Birds

Temephos is considered to have low acute toxicity to birds,
with studies indicating that birds such as ducks, quail, and
chickens can tolerate exposure to the chemical at doses higher
than those typically used for mosquito control. However,
sublethal effects, such as reproductive impairments and
behavioral changes, may occur at chronic exposure levels or
in ecosystems where Temephos persists in the food chain.
Birds that feed on aquatic invertebrates or fish in treated water
bodies may also be indirectly affected by bioaccumulation of
Temephos.

Available data indicates that the LDsy of Temephos varies
across avian species, ranging from 18.9 mg/kg in the
California quail to 240 mg/kg in the chukar partridge .
LDso values in other studied bird species, such as the Japanese
quail, pheasant, and rock dove, fall between 35 mg/kg and 85
mg/kg 1. Mallards exposed to diets with moderate temephos
concentrations exhibited no reproductive alterations, except
for egg-laying frequency 161,

7.2.2 Mammals

Mammals including humans are generally less susceptible to
Temephos toxicity than invertebrates, but high levels of
exposure can still be harmful. Temephos is an
organophosphate, and like other chemicals in this class, it
inhibits acetylcholinesterase, leading to overstimulation of the
nervous system (471,

Research suggests that prenatal exposure to Temephos can
induce atypical behaviors and social interactions, including
hyperactivity, repetitive behaviors, and impaired social skills
in mice. Further studies have found that Temephos can cause
lasting DNA damage in human HepG2 cells (8, Controlled-
release formulations could help sustain effective pesticide
levels, prolong pesticide residual activity, lower application
rates and costs, decrease environmental pesticide levels, and
reduce toxicity to mammals and non-target organisms (49 501,

7.3 Impact on Beneficial Insects
One of the significant concerns regarding Temephos use is its
potential impact on beneficial insect populations, such as
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pollinators and natural predators of mosquitoes. Insects like
bees, butterflies, and predatory beetles play critical roles in
ecosystems by pollinating plants and controlling pest
populations.

7.3.1 Pollinators

Although Temephos is primarily wused in aquatic
environments, there is a possibility that pollinators could be
affected through drift or contact with contaminated water
sources 51, While studies on the specific impact of Temephos
on pollinators like honeybees are limited, there is concern that
repeated exposure to sublethal doses could affect their
foraging behaviours, reproduction, and colony health.
Protecting pollinators is vital for maintaining biodiversity and
agricultural  productivity, and minimizing Temephos
application near flowering plants or pollinator habitats is
important for reducing risks to these species. It is evident that
the Temephos, an organophosphate, registration was
cancelled in 2011 by United State, Environmental Protection
Agency with all remaining stocks to be discontinued by
December 2016 57,

7.3.2 Predatory Insects

Temephos has been shown to affect predatory insects that
naturally control mosquito populations, such as dragonflies,
damselflies, *®! and aquatic beetles 531, The reduction of these
predators can lead to unintended increases in mosquito
populations, as natural predation is an essential component of
mosquito control in many ecosystems. The loss of predator
populations due to larvicide use may result in an over-reliance
on chemical control measures, leading to a vicious cycle of
pesticide application and ecosystem disruption.

8. Environmental Persistence and Bioaccumulation
Temephos exhibits relatively low environmental persistence
54 with a half-life in water ranging from several days to
weeks, depends on environmental factors such as temperature,
pH, and the presence of organic material. Nevertheless,
Temephos can persist for extended durations in sediments and
soils, potentially causing long-term contamination of aquatic
ecosystems. This persistence is especially concerning in
regions with repeated Temephos applications or slow water
body turnover. According to Takayuki Hanazato et al. (1989),
application of the chemical at a target concentration of 500 pg
litre—1 eliminated almost all zooplankton. No recovery of
Cladocera was evident at the termination of the experiment
after 47 days [°61,

Bioaccumulation of Temephos in aquatic organisms,
particularly fish and invertebrates, poses a risk to higher
trophic levels including birds, mammals, and humans that
consume contaminated food. Monitoring programs are
necessary to ensure that Temephos concentrations remain
within safe limits in environments where it is used regularly.

9. Human Health Concerns

Temephos is considered to have low toxicity to humans when
used at recommended levels, 57 but there are concerns about
potential long-term effects, especially in communities with
repeated or chronic exposure to the chemical. Consequently,
an acceptable daily intake or reference dose has not been
established, primarily because numerous studies were of
insufficient quality due to non-compliance with good
laboratory practices (GLP) [58 5,
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Ingestion of contaminated water, dermal exposure during
application, and inhalation of aerosols are potential routes of
exposure for humans. Acute exposure to high levels of
Temephos can lead to symptoms of organophosphate
poisoning, including nausea, headaches, dizziness, and, in
severe cases, respiratory failure and death. The World Health
Organization (WHO) estimates approximately 3,000,000
acute pesticide poisoning cases annually, resulting in 220,000
fatalities. A significant proportion of these incidents occur in
developing nations [¢% 81, Therefore, it is critical that public
health authorities monitor the use of Temephos and ensure
that safety measures are in place to protect communities living
near treated areas.

10. Current Status and Future Directions

Temephos remains a crucial tool in managing mosquito
populations in India and other countries grappling with
mosquito-borne diseases ™ 571 To ensure its continued
effectiveness, its application must be carefully monitored to
prevent resistance and reduce potential risks to the
environment and public health 2% 681 Ongoing research into
the mechanisms of resistance, as well as the development of
new control agents and technologies, will be crucial for
ensuring the continued effectiveness of mosquito control
efforts 271,

Scientists are continuously studying how mosquitoes develop
resistance and are working to create new control methods and
technologies. Alternative strategies like using genetically
modified mosquitoes, the sterile insect technique (SIT), and
biological controls have also become more appealing in recent
years. These approaches offer the potential to reduce
mosquito populations without the heavy reliance on chemical
insecticides like Temephos. However, these methods are still
in the experimental stage and require further validation before
they can be widely implemented.

Looking ahead, the integration of Temephos with these novel
strategies could provide a more sustainable and effective
approach to mosquito control. By combining chemical,
biological, and genetic methods, it may be possible to achieve
long-term reductions in mosquito populations and the diseases
they transmit, while minimizing the risks associated with
insecticide use.

The current dose and frequency of Temephos for mosquito
control are based on specific recommendations set by public
health authorities and depend on the mosquito species,
environmental conditions, and depend on the water bodies
being treated. Temephos is typically applied in water bodies
where mosquito larvae develop, and its dosage is difficult to
controlled as the job mostly handled by low educated people
or lay man after minimal training. The agency and staff
engaged in anti-mosquito programme need to trained regular
interval for safe treatment practice while minimizing harm to
non-target species.

General Guidelines for The Application of Temephos.

1. How Much to Use

Granular Form: For temephos granules (1% concentration), a
common suggestion is to use about 1 part of the active
ingredient for every million parts of water (1 ppm) 2. In real-
world tests using this 1 ppm application in containers
with Aedes aegypti mosquitoes, it effectively kept them under
control for weeks or even months in certain situations I,
Liquid Form (Emulsifiable Concentrate): If when using a
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liquid concentrate, typically apply somewhere between 0.5 to
1 litre per hectare. The exact amount depends on how
concentrated the active ingredient is in the product.

For Drinking Water/Containers: The  World Health
Organization (WHO) advises that the concentration of the
active ingredient should not go over 1 milligram per liter (1
ppm) when you're using the granular form in drinking water
or water storage containers 4,

2. How Often to Apply: Stagnant or Slow-Moving
Water: For areas like ponds, ditches, containers, or other still
or slow-moving water sources, it's often necessary to re-apply
temephos every 7 to 14 days to ensure control of larvae

https://www.dipterajournal.com

High-Risk/Peak Season Areas

When there are a lot of mosquitoes breeding, some control
programs might switch to applying temephos every week (7
days). This helps to quickly suppress the developing larvae.

Long-Term Problem Areas

In water bodies that are relatively stable, temephos can last
longer. In good conditions, it might continue to be effective
for 3 to 4 weeks. Some lab studies have even shown it can kill
larvae for up to 15 weeks under controlled conditions [,
However, in actual field settings, it usually doesn't last that
long (often 2-4 weeks) because of things like dilution, water

emerging after the previous dose has declined in effect.

turnover, and the

presence of organic matter (691,

Table 1: Temephos larval susceptibility / resistance Test

No. (Author, Year) Location Species (stage) Method / assay Key finding
A 2004 study indicated that initial monitoring of
. . . temephos sensitivity in Brazilian Aedes aegypti
1. Carv;égzafegt al, Brazil Aeifjrszgy pti st\:/a\; ';; dd;:?\?:lsgi%g:;e larvae populations utilized the World Health
' Y- Organization (WHO) standard method to determine
their susceptibility
A 2016 study found variable yet widespread
Aedes aeavpti Large spatial survey using | decreased sensitivity or increased resistance to
2. Chediak et al., 2016. 67 Brazil (Iarvag)y P WHO larval bioassays and temephos in numerous Brazilian states, with
dose-response tests. resistance documented in some regions since the
mid-1990s.
. . In Jaffna, Sri Lanka, a 2023 study revealed that
Larval bioassays; Aedes aegypti larvae that tolerate higher salinit
3 Sivabalakrishnan et al., Jaffna, Sri Aedes aegypti investigated association of levels shogv)g% a decreased sensitivit gto teme hgs
: 2023, [68] Lanka (larvae) salinity tolerance and ied by ch in thei Y | dp '
temephos susceptibility. accompanied by changes in their cuticle and egg
characteristics.
According to a 2025 study in Dehradun
(Uttarakhand), India, there is a reported potential
Dehradun Aedes aegypti & | WHO larval susceptibility for Aedes aegypti to develop resistance and
4. Singh et al., 2025 %91 | (Uttarakhand), Anopheles methods (diagnostic/dose- | Anopheles stephensi was also assessed. Recent
India stephensi (larvae) response). local data from India indicates reduced
susceptibility in some urban areas, suggesting a
need for monitoring resistance.
Aedes aeqvpti Dose-response following A 2022 study presented the first country-wide
5. Palomino et al., 2022 [ Peru (Iarvag)y P WHO recommendations, | assessment in Peru, revealing varying degrees of
LCso/LCos estimated. resistance to temephos.
. . A 2013 study in Colombia showed that high levels
6. Grisales etal., 2013 ™ | Colombia AEd(Iejr\e;Zg; pti WHO Iar\;eexL bécr)]e;sesay, dose- 1" ¢ resistance to temephos were interfering with
P effective mosquito control.
In some Brazilian Aedes aegypti populations, high-
intensity resistance to temephos was observed.
Dos Santos Dias et al Aedes aeavpti Dose-response bioassays | Additionally, tests were conducted to assess cross-
7. 2017 72 v Brazil (Iarvag)y P (LCso/LCos) per WHO toxicity with spinosad, revealing that the LCos
methods. value (the concentration required to kill 95% of the
population) was significantly higher in resistant
populations.
. In Mexico, a 2024 study revealed that resistance to
Bioassays were performed L -
. temephos is widespread among the Aedes aegypti
on late 3rd instar/early 4th - P
- . - populations sampled. Specifically, 96% of the
Davila-Barboza et al., . Aedes aegypti instar larvae. WHO - . .
8. 73l Mexico . . . populations tested were classified as resistant,
2024, (larvae) diagnostic-concentration A - - .
indicating widespread resistance in the areas
assays across 23 . - . :
. studied and serving as a strong warning against
populations. : .
continued reliance on temephos.
Aedes aegypti mosquitoes subjected to prolonged
. exposure to temephos over 28 generations showed a|
9 Adhikari et al. 2021, 74 India Aedes aegypti (lab ngg:::ich:%?ggfsg OSVS\:E%S rapid development of resistance. The toxicity of
' " ’ generations) 9 ’ Y temephos was reduced by approximately 7.8-fold in
performed - PR
these mosquitoes, indicating a decreased
susceptibility to the insecticide
A 2021 study of Aedes aegypti larvae in the UK
Aedes aegypti  |Gene-expression profiling +| reported LCso values for sampled populations and
[751
10. Morgan etal., 2021. UK (larvae) bioassays lalso characterized transcriptional differences related
to how they susceptible to temephos.
. . Aedes aegypti WHO larval assays + LCso and LCos reported Biochemical/synergist data
76l
1. Bisset etal., 2013. Costa Rica (larvae) synergist tests link temephos resistance to metabolic enzymes.
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Dose-response bioassays

LCso values measured. Demonstrates possible

12. | Thornton et al., 2020. 771 Brazil Aedes aegypti (WHO Lab selection / partial reversion of resistance with selection
(larvae) - .
reversal studies withdrawal.
13, Paeporn et al., 2003, 8 Thailand Aedes aegypti WHO bioassays Early Iab-selectlo_n demor_lstratlon of enzyme-
(larvae) mediated resistance.
A 2015 study in Thailand reported the LCso values
for temephos in different locations, indicating that
14, |Thonawat et al. 2015, 79 Thailand Aedes aegypti WHO larval bioassays  F°Me sites showed susceptibility or low to moderate
several sites arvae resistance. The study also found regiona
: 9 n €00 I'si | 4 i The study also found regional
differences in how susceptible Aedes aegypti larvae
were to temephos
15. Faraj et al., 2010. % Morocco Anopheles Sp. WHO larval assays Methodological review defining discriminating
concentrations and interpretation.
A 2023 study in Chittorgarh district, Rajasthan,
WHO standard larval India indicated that there are local differences in
Chittorgarh . . - . Aedes aegypti and Aedes albopictus populations,
. 81] A Aedes aegypti bioassays (field sampling, - - S
16. Jangir et al., 2023. district, . with some showing decreased susceptibility to
. .| (larvae & adults) reference strain A
Rajasthan, India comparisons) temephos. The study also found varying levels of
P ’ resistance among local mosquito populations and a
decline in temephos susceptibility in some districts.
. iedraetal, uba (Havana, arval bioassays. igh resistance reported in several municipalities.
17. | Piedraetal., 2023% | Cuba (H Ae‘ifjrf}:g)y PU" 1 WHO larval bi High resi di I municipaliti
e . Susceptibility/residual persistence evaluated for
18. Azizi et al., 2019 [ ste Irrlae?ls(iAfglcus) ste Ahzggih(elgesae) L:r?dzj:gl tfilgilﬁtretse'g; al temephos and pyriproxyfen. Toxicity and residual
P P P Y ' activity for An. stephensi larvae.
19 Viafara-Campo et al., (Cgogélta;a/ Aedes aegypti Larval bioassays + Links larval resistance phenotype with gut
' 2025 (84 Floﬁencia) (larvae) microbiome analyses microbiota differences.
A recent study in Nouakchott, Mauritania (2025),
. provided a dataset showing the LDso values for
20. Haidy Mas?sas]et al., 2025 (,’\\lﬂgld?:f[g::?;)t‘ Aedes sp. Larval assays temephos-susceptible Aedes larvae, highlighting the
variability in susceptibility among local larval
groups.
Conclusion necessary resources and a conducive environment for this

Temephos has been a critical tool in the global fight against
mosquito-borne diseases since its discovery in the mid-20th
century. Its ability to target mosquito larvae in aquatic
environments has made it an invaluable asset in reducing the
transmission of diseases like malaria, dengue, and
chikungunya, particularly in countries like India, where these
diseases are prevalent. However, the challenges posed by
insecticide resistance and environmental concerns underscore
the need for careful management of Temephos use.

While Temephos remains a valuable tool for mosquito
control, its use must be carefully managed to mitigate its
impact on non-target fauna and flora. Aquatic invertebrates,
fish, amphibians, and beneficial insects are particularly
vulnerable to the toxic effects of Temephos, and its
persistence in sediments and potential for bioaccumulation
raise concerns about long-term environmental contamination.
Moreover, the risk of chronic exposure to humans and
wildlife necessitates the implementation of safety guidelines
and the exploration of alternative control methods to reduce
reliance on chemical agents like Temephos.

To mitigate potential harm to non-target organisms and the
environment, integrated vector management (I\VVM) strategies
should be implemented. These strategies combine temephos
with biological control agents, environmental management
practices, and public health education to promote sustainable
and effective mosquito control while protecting biodiversity
and maintaining ecosystem health.
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