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ABSTRACT: One push aerosol repellent used by the public contains an active substance called transfluthrin. 
Transfluthrin is mostly pyrethroid synthetic which has functions as neurotoxin substance. It may act as free 
radicals in the body due to the compounds which have one free electron that makes it reactive. The purpose 
of this study was to investigate the effects of transfluthrin on mice organs. In this study, the experimental 
animals (Wistar mice) were put in an exposure chamber and exposed by one push aerosol repellent contains 
around 20-25% of transfluthrin one time a day for 15 days. The damage of mice organs was identified by the 
microscopic picture (400x of magnification). The results showed that the expose of repellent contains about 
20-25% of transfluthrin on mice increase the damage of lung, liver, blood, and kidney cells from 13% to 
24%, 12% to 27%, 9% to 69% and 22% to 55%, respectively. 
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1. INTRODUCTION 
 

Air as one of the natural resources which are 
the main need for a living thing and non-
renewable. Air pollution has negative effects on 
human health. Substances that are often used in 
daily life and potentially as air pollutants 
(pollutants) are cigarette smoke [1], air freshener 
aerosol, and insecticide aerosol [2]. Increased 
concentrations of air pollutants are related to 
various diseases such as lung cancers, Parkinson, 
and many others [3–5]. 

Pollutants, both gaseous and particulates are 
very harmful to the health of the human body. 
Pollutants can pass through the body through 
respiration and oral processes. The presence of 
pollutants in the body will be able to disrupt the 
function of organs, including the kidney as the 
main organ in the excretory system [6,7], the lungs 
as respiratory organs [8], the liver that plays an 
important role in the process of detoxification, and 
blood as the most fluid in the body [9,10].  

The degree of organ damage caused by 
particulate matters of pollutants is strongly 
influenced by particle size [11,12]. The size of the 
particulate matter varies greatly. Based on its size, 
the particles can be classified into three kinds, i.e., 
coarse particles, fine particles, and ultrafine 
particles. Ultrafine-sized particles give a greater 
effect than larger particles. The results showed that 

the fraction of ultrafine particles was the most 
damaging particulate matter [13]. 

One of the substances that are often used in 
daily life and potentially as a pollutant is one push 
aerosol mosquito repellent. Indonesia is one 
country that has a tropical climate, where the 
tropical climate is very suitable for the breeding 
process of insects, especially mosquitoes. 
Mosquitoes themselves can cause various diseases. 
The effort to overcome the increasing number of 
diseases caused by mosquitoes is to use some 
chemicals insecticide - containing mosquito 
repellent. 

For each type of a mosquito repellent contains 
different ingredients depending on the brand and 
their types. One of the most popular mosquito 
repellents in the market is the one-push aerosol 
which has a variety of content one of which is 
transfluthrin chemicals. Transfluthrin is one of the 
pyrethroid insecticides that produces a rapid 
reaction with low persistence. Pyrethroid 
insecticide has a very specific effect on insect 
nerve cells, so it needs a little amount to have the 
required effect [14]. 

One push aerosol mosquito repellent is mostly 
used in a closed room. The scent of mosquito 
repellent is an indication that the harmful 
compound of mosquito repellent is still spreading 
in the room as well as an indication of the residue 
in the room. This aerosol can disrupt the 
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respiratory tract. If the particles enter the lung, it 
will flow in the blood so it will give certain effects 
such as inflammation of the sensitive organs 
[3,15]. The transfluthrin active ingredients 
contained in one push aerosol can decrease the 
erythrocytes.  

The pulmonary lung is the organ that first 
contacts directly with particles. Particles that enter 
the lungs will be carried by the blood and 
circulated throughout the body. The blood then 
goes to the kidney for filtering. The filtered 
residues will be detoxified by the liver. So that the 
potential organs affected by the active ingredients 
of the mosquito repellent are lung, blood, kidney, 
and liver. 

Based on the description of the dangers of 
mosquito repellent and the potential impact on the 
organs, it is necessary to conduct research to 
investigate the impact of mosquito repellent on 
organs. However, there are limited studies on the 
impacts of the indoor aerosol one push mosquito 
repellent, and no available data on the effect of 
transfluthrin on organ damage. Hence, this study 
was aimed to investigate the damage level of the 
kidney, liver, lung and blood organ in mice 
exposed by the indoor aerosol one push mosquito 
repellent. This study will contribute to a better 
understanding of the pollutant impact on the 
anatomy, structure, and work function of the 
organ. 

 
2. MATERIALS AND METHODS 
 
2.1 Experimental Animals and Treatments 
 

We used 2-3-month-old male mice (Wistar) as 
the experimental animals that were divided into 
three groups: a control group, a treatment group A 
and a treatment group B. The control group was 
unexposed mice. The treatment group was sprayed 
with the different mosquito repellent. The group A 
and B were exposed by the transfluthrin content of 
21.3% and 25% respectively. The exposure dose 
was given for five spray pushes. After the mice 
were sprayed, they were placed in the exposure 
chamber with the dimension of 20 cm x 20 cm x 
30 cm for 20 minutes (Fig.1). Then the chamber 
was opened to the mice breathed free air. After 
spraying for 15 days, the mice were dissected to 
take the organ: lungs, blood, kidneys, and livers. 

 

 
 

Fig.1 Chamber of exposure to mice 

2.2 Preparation and Histological Examination 
 
2.2.1 Kidneys, livers, and lungs 

The mice from the control group and the 
treatment groups were sacrificed by cervical 
dislocation. The kidneys, livers, and lungs were 
cleaned using NaCl (0.9%). They were fixed in 
buffered formalin (10%) for a week and 
dehydrated in upgraded ethanol series. After being 
processed to the paraffinization, they were cut 
using a microtome and were colored using HE 
(hematoxylin and eosin) [6]. 
 
2.2.2 Blood 

The blood smears were placed onto the object 
glasses. They were fixed with 70% methanol 
solution and then covered with the cover glasses. 
When they came dried (±5 minutes), they were 
stained using a Giemsa and buffer pro-Giemsa 
solution [10]. 

 
2.2.3 Histological examination 

The cells deformation was observed using a 
microscope (400x of magnification). The damage 
level (DL) of the observed cells (OC) was 
calculated using Eq.  (1) [6]:  
 
DL = [∑deformed cells / ∑OC] x 100% (1) 

 
3. RESULTS 
 
3.1 Lung Damage 

 
The microscopic picture of the lung treatment 

group mice is shown in Fig.2. 
 

 
 

Fig.2 Microscopic pictures of lungs of mice (1) 
control (without treatment), (2) type-A and (3) 
Type-B. The red, green, and grey circles show the 
emphysema, DSA, and edema, respectively. The 
pink circles indicate the bleeding 

 
Lung emphysema is a disease whose primary 

symptom is an airway obstruction because the air 
sacs in the lungs are excessively bulging and 
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suffered extensive damage. Edema is characterized 
by the presence of fluid-filled alveoli and an 
increased laxity of the alveolar septum. Alveolar 
septal destructions (DSAs) are characterized by the 
thinning of the alveolar septum, atrophy, and in 
some parts total damage of the alveolar septum 
that spherical formed and may also be 
accompanied by enlargement of the ducts and 
alveolar sacs. For normal alveolar cells 
characterized by an almost spherical (poly) cell 
shape with a size of 4-5μm [8]. The lung damage 
is calculated by counting the normal cells and the 
damaged cells in five random fields to determine 
the cell deformation [16]. The percentage of the 
cell deformation is presented in Fig.3. 

 

 
 

Fig.3 Damage percentages of the mice lungs 
 
3.2 Red Blood Cells Damage 
 

The microscopic picture and percentage of 
blood cells damage of red blood cells can be seen 
in Fig.4. 
 

 
 

Fig.4 Microscopic pictures of red blood cells of 
mice (1) control (without treatment), (2) type-A 
and (3) Type-B. The percentage of red blood cells 
damage (4) 

The physical changes were determined by the 
comparison between the size and shape of normal 
cells and the abnormal cells [10]. The abnormal 
blood cells are classified into nine types of cellular 
damage, i.e., cell target, teardrop, crystal, roll cell, 
polychromasia, sickle cell, stomatocyte, and 
basophilic [17,18]. Cell targets are the blood cells 
that have erythrocytes that look like shoots or 
Mexican hats. Teardrop is a pear-shaped blood cell 
or like water droplets. Krista is a blood cell that 
has a straight or crooked or slightly square shape. 
Roll cell is a blood cell that holds each other. 
Sickle cell is damage that has erythrocytes shaped 
crescents, stiff, and chronic hemolytic anemia. 
Stomatocyte is a type of blood cell that has 
erythrocytes in the form of a central pallor such as 
the mouth. Basophilic is a blood cell damage that 
has a slim/ rounded granule. Keratocyte is a blood 
cell damage that has a barrier shape. 

 
3.3 Kidney Damage 

 
The observation of the kidney cell damage was 

demonstrated by the microscopic images of the 
glomerular cells and tubules (Fig.5) [6]. The 
results of the glomerular observation (green 
arrows) and kidney tubular mice showed that the 
pollutant exposure could cause the damage of the 
kidney structure that is known as the glomerulus 
and tubular damage. Glomerular damage is 
characterized by the widening of Bowman space 
[19,20]. Tubular damage is characterized by 
narrowing of the tubular lumen (orange circles). 
The increasing of the glomerular and tubular 
damage will cause necrosis or cell death called 
Acute Tubular Necrosis (ATN). ATN is caused by 
lack of oxygen (ischemic ATN) and the influence 
of toxic substances in cells (nephrotoxic ATN). 
Microscopically, there is a pigment of hemoglobin 
pigment scattered in the tubules. The percentage of 
the kidney cells damage is presented in Fig.6. 

 

 
 

Fig.5 Microscopic pictures of kidneys of mice (1) 
control (without treatment), (2) type-A and (3) 
Type-B. White circles show normal tubules 
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Fig.6 Damage percentages of the mice kidneys 
 
3.4 Liver Damage 
 

The changes in the mice liver include the 
central vein, hepatocyte cell form, and sinusoid 
blood vessel (Fig.7) [9]. The centralist vein shape 
that is originally a spherical shape and unbroken. 
After receiving treatment, the vein began to break. 
Similarly, hepatocyte cells also had to change the 
shape. Meanwhile, the sinusoidal blood vessels 
became wider. The observation of liver cells 
showed that spraying of pollutant material in mice 
had adverse effects on the liver organ of mice 
where the administration of these pollutants 
affected the shape and structure of mice liver cells. 
Dosage type B-type mosquito spray for high 
intensity can cause blood cells to get worse. At a 
spray dosage of 5 times obtained damage of liver 
cells reached 27.49%. 

 

 
 

Fig.7 Microscopic pictures of livers of mice (1) 
control (without treatment), (2) type-A and (3) 
Type-B. Captions: A = Vein Centralist, B = 
Normal Cell, C = Binucleus, D = Parenchymal 
Degeneration. The percentage of liver cells 
damage 

 
4. DISCUSSION 

 
Insecticide one push aerosol is considered the 

most powerful in killing or eradicating mosquitoes. 
There are five ways insecticide work on the insect 

body that affects the nervous system, inhibits 
energy production, affects the endocrine system, 
inhibits cuticle production and inhibits water 
balance. Transfluthrin contained in both types of 
mosquito repellents is a pyrethroid class II 
obtained from the synthesis of pyrethrin. Based on 
their toxicity and structure, pyrethroid is classified 
as type I and type II. Type I is a pyrethroid group 
that has no α-cyano group and type II has an α-
cyano group.  

The interaction between blood and transfluthrin 
occurs when the blood passes through the lungs. 
Blood contains hemoglobin which acts as an 
oxygen binder. With the transfluthrin entering the 
lungs, the hemoglobin will tend to bind 
transfluthrin rather than oxygen gas to be 
circulated throughout the body. The blood 
containing transfluthrin can affect other substances 
needed by the body such as nutrients, hormones, 
fats, sugars, and proteins. Pyrethroid can increase 
activation and prevent deactivation. The impact of 
the event resulted in the ion channel open longer. 
At the cellular level, pyrethroid interferes with 
nerve activity, membrane depolarization, and 
synaptic disorders [21]. The membrane of a protein 
affected by pyrethroid causes the change of the 
action potential of the cells.  

Enzymes that hydrolyze ATP have been found 
to be sensitive to pyrethroid reactions. ATPase 
neural membrane is a target for pyrethroid in 
invertebrate insects, whereas in rats it is 
synaptosome. Pyrethroid joins the lipid bilayer 
layer to interfere with phospholipid conditions and 
cause instability in the membrane. The mechanism 
of neurotoxicity begins with an interruption in the 
activity of Ion Na +, K + and ATP ions and 
membrane instability. 

Several types of pyrethroid are known to 
produce poisoning symptoms similar to poisoning 
due to cyanide and aldehyde. Pyrethroid is thought 
to be capable of generating free radicals and 
causing stress on cells. Pyrethroid manifold 
cypermethrin and fenvalarete have been known to 
produce oxidative stress and changes in 
antioxidant enzymes [22]. Oxidative stress is a 
condition where there is a disturbance of balance 
between the productions of free radicals with 
antioxidants that cause tissue damage. Oxidative 
stress can be caused by a reduction in natural 
antioxidant levels in the body and increased free 
radical production [12]. Oxidative stress occurs 
due to the presence of reactive oxygen species 
(ROS) in cells more than the natural oxidant 
compounds in cells. Free radicals are substances, 
molecules, compounds that have highly cellular 
reactive properties. If radicals are not inactivated, 
their reactive characteristic can damage all types of 
cellular macromolecules such as carbohydrates, 
proteins, lipids, and DNA. Free radicals generally 
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stand on their own, with very fast reactions with 
other atoms filling in the vacancy of an unpaired 
orbital. Transfluthrin is a free radical of the C 
atoms in the structure of benzene. 

The kidneys function to produce urine from the 
body's metabolic processes. The kidney is the main 
path of toxic substances (toxins). The release of 
the substance is carried out by three processes: 
filtration by the glomerulus, reabsorption by 
tubules, and secretion by tubules. The kidneys also 
concentrate toxically on the filtrate and carry the 
toxic via tubular cells. Glomerular damage will 
lead to disruption of the filtration process in the 
glomerulus so that the ability to filter blood is 
reduced, the proteins and blood cells will 
accumulate in the tubules. 

Tubules serve as a place of reabsorption and 
secretion in the process of formation of urine. 
Damage to the kidney tubules is characterized by 
the presence of tubular cells that swell due to fluid 
shift from outside the cell into the cell. This shift 
occurs because the toxic substances contained in 
ultrafine particles from pollutants cause changes in 
the surface charge of the tubule epithelial cells, the 
active transport of ions and organic acids, and the 
ability to concentrate from the kidneys that 
eventually lead to damaged tubules, impaired 
urinary flow, increased via tubular pressure. This 
cell swelling causes the tubular lumen to become 
narrowed until closure. If the tubule cell is 
damaged, it will interfere with the system of urine 
formation in the kidney, then the substance that is 
not needed by the body cannot be removed from 
the body, so it will be toxic that can damage the 
kidney organ [23,24]. 
 
5. CONCLUSION 
 

The results of the research have shown that 
there is damage to organ cells in mice due to the 
pollutant exposure. The transfluthrin active 
substances contained in one push aerosol affect the 
mice organ with the different damage degrees. The 
blood is the worst damage with the percentage of 
69%. Meanwhile, the lung is the least damage of 
24%.  The damage depends on the transfluthrin 
content. A more dose of transfluthrin caused more 
damage to organs. 
 
6. REFERENCES 

 
[1] Wardoyo A. Y. P., Santjojo D. J. D. H., 

Rahayu T., and Subagyo S., Influence of 
smoking rate on ultrafine particle emission of 
cigarette smoke. J. Biol. Res., Vol. 23, 2018, 
pp.90–94.  

[2] Lü D., Zhang X., Wu W., and Jiang W., 
Measurement and statistic analysis of 
combustion heat of two kinds of household 

spray aerosols in China. Procedia Eng., Vol. 
45, 2012, pp.638–642.  

[3] Buonanno G., Giovinco G., Morawska L., 
and Stabile l., Lung cancer risk of airborne 
particles for Italian population. Environ. Res., 
Vol. 142, 2015, pp.443–451.  

[4] Allen J. L., Liu X., Weston D., Conrad K., 
Oberdörster G., and Cory-Slechta D. A., 
Consequences of developmental exposure to 
concentrated ambient ultrafine particle air 
pollution combined with the adult paraquat 
and maneb model of the Parkinson’s disease 
phenotype in male mice. Neurotoxicology, 
Vol. 41, 2014, pp.80–88.  

[5] Sioutas C., Delfino R. J., and Singh M., 
Exposure assessment for atmospheric 
ultrafine particles (UFPs) and implications in 
epidemiologic research. Environ. Health 
Perspect., Vol. 113, 2005, pp.947–956.  

[6] Wardoyo A. Y. P., Juswono U. P., and Noor J. 
A. E., Varied dose exposures to ultrafine 
particles in the motorcycle smoke cause 
kidney cell damages in male mice. Toxicol. 
Reports., Vol. 5, 2018, pp.383–389.  

[7] Passagne I., Morille M., Rousset M., Pujalté 
I., and  L’Azou B., Implication of oxidative 
stress in size-dependent toxicity of silica 
nanoparticles in kidney cells. Toxicology, 
Vol. 299, 2012, pp.112–124.  

[8] Wardoyo A. Y. P., Juswono U. P., and Noor J. 
A. E., Comparison of lung damages due to 
petrol and diesel car smoke exposures: 
histological study. Int. J. GEOMATE, Vol. 
15, 2018, pp.124–129.  

[9] Wardoyo A. Y. P., Juswono U. P., and Noor J. 
A. E., An observation of histological 
evidence on internal organ damages in mice 
caused by repeated exposures to motorcycle 
emissions, in Proc. AIP Conf. Proc., 2017, 
pp.020007-1-020007-11.  

[10] Wardoyo A. Y. P., Juswono U. P., and Noor J. 
A. E., A study of the correlation between 
ultrafine particle emissions in motorcycle 
smoke and mice erythrocyte damages. Exp. 
Toxicol. Pathol., Vol. 69, 2017, pp.649–655.  

[11] Yang H., Chang S., and Lu R., The effect of 
particulate matter size on cardiovascular 
health in Taipei Basin, Taiwan. Comput. 
Methods Programs Biomed., Vol. 137, 2016, 
pp.261–268.  

[12] Upadhyay S., Ganguly K., and Stoeger T., 
Inhaled ambient particulate matter and lung 
health burden. Eur. Med. J. Respir., Vol. 2, 
2014, pp.88–95. 

[13] Oberdörster G., Maynard A., Donaldson K., 
Castranova V., Fitzpatrick J., Ausman K., 
Carter J., Karn B., Kreyling W., Lai D., and 
Olin S., Principles for characterizing the 
potential human health effects from exposure 



International Journal of GEOMATE, March, 2019 Vol.16, Issue 55, pp. 113 - 118 
 

118 
 

to nanomaterials: elements of a screening 
strategy. Part. Fibre Toxicol., Vol. 35, 2005, 
pp.1–35.  

[14] Miao J., Wang D., Yan J., Wang Y., Teng M., 
Zhou Z., and Zhu W., Comparison of 
subacute effects of two types of pyrethroid 
insecticides using metabolomics methods. 
Pestic. Biochem. Physiol., Vol. 143, 2017, 
pp.161–167.  

[15] Buonanno G., Stabile L., and Morawska L., 
Personal exposure to ultrafine particles: The 
influence of time-activity patterns. Sci. Total 
Environ., Vol. 468–469, 2014, pp.903–907.  

[16] Wang T., Miao M., Bai M., Li Y., Li M., Li 
C., and Xu Y., Effect of Sophora japonica 
total flavonoids on pancreas, kidney tissue 
morphology of streptozotocin-induced 
diabetic mice model. Saudi J. Biol. Sci., Vol. 
24, 2017, pp.741–747.  

[17] Almeida L. E. F., Wang L., Kamimura S., 
Wong E. C. C., Nouraie M., Maric I., Albani 
S., Finkel J., and QuezadoZ. M. N., 
Rapamycin increases fetal hemoglobin and 
ameliorates the nociception phenotype in 
sickle cell mice. Blood Cells, Mol. Dis., Vol. 
55, 2015, pp.363–372.  

[18] Pretorius E., Mbotwe S., and Bester J., 
Erythrocytes and their role as health 
indicator: Using structure in a patient-
orientated precision medicine approach. 
Blood Rev., Vol. 30, 2016, pp.263–274. 

[19] Sarkar A., Das J., Manna P., and Sil P. C., 
Nano-copper induces oxidative stress and 

apoptosis in kidney via both extrinsic and 
intrinsic pathways. Toxicology, Vol. 290, 
2011, pp.209–218.  

[20] Momeni H. R., Professor A., and Eskandari 
N., Effect of curcumin on kidney 
histopathological changes, lipid peroxidation 
and total antioxidant capacity of serum in 
sodium arsenite-treated mice. Exp. Toxicol. 
Pathol., Vol. 69, 2017, pp.93–97.  

[21] Soderlund D. M., Molecular mechanisms of 
pyrethroid insecticide neurotoxicity. Arch. 
Toxicol., Vol. 86, 2013, pp.165–181.  

[22] Akbar S. M. D., Sharma H. C., Jayalakshmi S. 
K., and Sreeramulu K., Effect of pyrethroids, 
permethrin and fenvalarate, on the oxidative 
stress of Helicoverpa armigera. World J. Sci. 
Technol. Vol. 2, 2012, pp.1–5.  

[23] Grigoryev D. N., Liu M., Hassoun H. T., 
Cheadle C., Barnes K. C., and Rabb H., The 
local and systemic inflammatory 
transcriptome after acute kidney injury. J. 
Am. Soc. Nephrol., Vol. 19, 2008, pp.547–
558.  

[24] Xu D., Chen M., Ren X., Ren X., and Wu Y., 
Leonurine ameliorates LPS-induced acute 
kidney injury via suppressing ROS-mediated 
NF-ĸB signaling pathway. Fitoterapia, Vol. 
97, 2014, pp.148–155.  

 

 

Copyright © Int. J. of GEOMATE. All rights reserved, 
including the making of copies unless permission is 
obtained from the copyright proprietors.  


	THE EFFECTS OF TRANSFLUTHRIN AS THE ACTIVE SUBSTANCE OF ONE PUSH AEROSOL REPELLENT ON ORGANS DAMAGE OF MICE (MUS MUSCULUS) (CASE STUDY OF LUNG, LIVER, BLOODS, AND KIDNEY)
	nOMENCLATURE: ATN (Acute Tubular Necrosis); ATP (Adenosine Triphosphate); DNA (Deoxyribonucleic Acid); DSA (Alveolar Septal Destruction); ROS (Reactive Oxygen Species)
	1. INTRODUCTION
	2. materials and methods
	3. results
	3.1 Lung Damage
	3.2 Red Blood Cells Damage

	3.3 Kidney Damage
	6. referenceS


