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ABSTRACT
Objective: To determine the preventive effect of turmeric on mosquito coil smoke induced emphysema in rat 
lungs.
Study Design: Randomized control trial.
Place and Duration of Study: The study was completed in six months duration in the department of Anatomy, 
Islamic International Medical College, Rawalpindi, in collaboration with National Institute of Health (NIH), 
Islamabad.  
Materials & Methods: Twenty one adult male albino rats were divided into 3 equal groups. Control group X was 
kept in fresh air. Experimental Group M was exposed to Mosquito Coil smoke for eight weeks. Group T received 
oral turmeric 300mg/kg body weight and had a coil smoke exposure as well. All rats were dissected after 8 
weeks and lung tissue was examined microscopically. The statistical significance of the results was calculated by 
applying Pearson chi square test and the obtained results were compared statistically.
Results: Marked emphysema was observed in the histological sections of rat lungs from experimental group M 
showing alveolar septal destruction and bullae formation in the lung tissues of all animals (100%) in group M. 
Emphysema was present in 1 out of 7 rats in group T thus group T showed a significant protection with only 15% 
of animals with emphysematous lungs. 
Conclusions: Mosquito coil causes emphysema in the lung tissue and turmeric proves to be protective against 
this damage.
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mosquitoes. Repellency is a characteristic of the 
3personal protection chemicals.  Mosquito coil 

repellents are widely used in domestic households to 
1,4combat mosquito menace.  They are known to be an 

efficient mosquito repellent, are inexpensive and easy 
3to use but produce smoke . Coils being cheap are 

widely used in Asia. In 1996, WHO reported that the 
annual worldwide consumption of mosquito coils is 

4
estimated to be 29 billion pieces  and pollutant 
concentration from their emission is greater than the 

5
WHO standards.  They are burnt in closed rooms and 
are kept near the sleeping place to keep the 
mosquitoes at bay. Coils although effective against 
mosquitoes, cause indoor air pollution and users are 
exposed to them usually for the whole night 
(approximately 8 hours) and for several months 

1  
every year , badly affecting various human organs 

 6like liver, testis and kidneys  specifically lungs and 
become a cause of debilitating respiratory disorders. 
Lung damage, even cancer has been shown to occur 
by exposure to the coil smoke. Studies have revealed 
that long term exposure to the coil smoke can induce 

7
asthma and persistent wheeze in children  and is 

Introduction
“He who has health has hope and he who has hope 
has everything.” But a tiny creature, named 
“mosquito” has always been spreading life 
threatening diseases like malaria and dengue fever 

1specially in tropical and subtropical countries,  a 
major public health concern and a great hindrance to 
the socioeconomic development for the developing 

2
nations.  In the endeavor to protect himself, man has 
invented various means for protecting against 
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International University. A total of 21 albino rats 
(Sprague Dawley), all healthy adult males weighing 
250-300g were used for this study. Rats were 
purchased from the animal house of National 
Institute of Health (NIH) Islamabad. They were kept 
in a well ventilated room and were allowed to 
acclimatize for a week. The animals were kept in 
smoke exposure chambers at a temperature of 
27±3ºC with a 12hr light/dark cycle with access to 
drinking water and standard laboratory diet ad 
libitum. They were exposed to mosquito coil smoke 
for 7 hours per day for 8 weeks. Animals were 
randomly divided into three groups and were kept in 
the same environmental conditions and received 
identical care. Group T was taken as control group. 
Experimental Group M was exposed to Mosquito 
Coil smoke for eight weeks. Group T received oral 
turmeric 300mg/kg body weight (through gastric 
gavage needle) and had a coil smoke exposure as 
well. All rats were sacrificed at the end of 8 weeks 
and left lungs were dissected out and preserved in 
the containers containing 10% formalin. Tissue 
processing and embedding was done in paraffin. 
Slides were prepared and stained with hematoxylin 
and eosin. Microscopic study was done first at low 
power, x10, and then at high power, x40 objective. 
Slides were studied for presence or absence of 
emphysema. Bullae formation and destruction of 
alveolar septa was taken as a criteria to label 
emphysema.  The data obtained as presence or 
absence of emphysema in each rat was coded and 
entered in SPSS for analysis applying a Pearson Chi-
Square test. P-value of <0.05 was taken as significant.

Results
The alveoli of the control group X showed normal 
honey comb like structure with well-formed alveolar 
wall. In experimental group T, which received 
turmeric along with inhalation of coil smoke, 
emphysema developed in only one rat; 6 out of 7 rats 
remained protected against the damaging effect of 
coil smoke in group T (fig 1A). Lung tissue of all the 
animals in group M, which received only coil smoke 
showed emphysema with alveolar septal destruction 
and bullae formation (figure 1B). Statistical analysis 
was performed by using SPSS version 21. 
Emphysema was taken as a dependent dichotomous 
nominal variable whereas coil smoke and curcumin 
were independent variables. Pearson chi square test 

8
teratogenic  most severe poisoning has been 
reported in infants. A chemical barrier is created by 
the airborne insecticide particles present inside and 
around the houses that prevents mosquitoes from 
entering. Coils that contain pyrethrins deter almost 

345% to 80% mosquitoes and reduce their biting rat.  
Burning the mosquito coil causes evaporation of 
insecticide and a large amount of sub micrometer 
particles and gaseous pollutants are released which 

2reach the lower respiratory tract.  Release of 
particulate matter by burning 75-137 cigarettes 
equals that of burning one mosquito coil. Emission of 
formaldehyde from burning one coil is estimated to 

9be as high as burning 51 cigarettes.  
Nature has always been kind and rightly labelled as a 

 
great physician and turmeric is a nature's gift for 

10health. Curcumin(3-4%)  is the main bioactive 
 

component of turmeric. Turmeric holds a place of 
honor in traditional medicine of subcontinent for 
decades. It has been used as a food additive for 
centuries in Asia. Besides being the kitchen queen, it 
has been a center of attraction as a digestive aid, 
treatment for fever, inflammation, wounds, and 
infections as well as a remedy of various ailments 
including blood disorders. Thus it is a traditional 

11
herbal medicine.  In the present days, curcumin is 
proved to be a potent anti-inflammatory and anti-

12
microbial agent.  
Certain studies have proved that curcumin has 
prevent ive  effects  aga inst  the  t rachea l  
responsiveness and lung pathology in asthmatic 

13 14
rats  ventilator-induced  and acute lung injury in 

15rats.  An extensive literature search reveals that the 
local and international literature lacks in research 
with the same setup which could prove the effects of 
turmeric for prevention against histological 
alterations (damage) in lungs with allethrin based 
pyrethroids. Hence the study was conducted with 
the objective of determining the preventive effect of 
turmeric on mosquito coil smoke induced 
emphysema in rat lungs.

Material and Method
The randomized controlled experimental study was 
carried out in 6 months duration in the department 
of Anatomy, Islamic International Medical College, 
Rawalpindi, in collaboration with National Institute 
of Health (NIH), Islamabad, after an ethical approval 
from the Institutional Review Committee of Riphah 
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Discussion
Emphysema is an abnormal, persistent expansion of 
the respiratory portion of the lung, distal to the 
terminal bronchioles resulting from tissue 

16,17destruction.  In the lungs of all (100%) rats in group 
M, alveolar wall destruction and foci of collapsed 
alveoli with subsequent dilatation of contiguous 
alveolar spaces and formation of large irregular 
spaces (emphysematous change) was seen. 
Pathogenesis of emphysema involves imbalance 
between elastase and anti-elastases and an 
imbalance between oxidants (free radicals) and 
antioxidants. Elastase and oxidants are derived from 

1 8
neutrophils and macrophage  which were 
widespread in the rats of group M. The finding can be 
attributed to the injury of lung tissue by oxidants 
released by smoke exposure. Cigarette smoke is 

18
chemotactic to neutrophils and macrophages  
elastolytic and proteolytic enzymes, released by 
macrophages, have destructive effects on lung 

19,20airways.  Same phenomenon may be implied in 
mosquito coil smoke exposure because the burning 
of coil releases similar chemicals in even higher 

9
concentration as compared to cigarette smoke.  
Emphysematous change has also been observed by 

21
Franks in a smoke related study.  After an exposure 
period of 16 weeks, smoke induced emphysema has 
also been observed in the lungs of rats by Ji-Hyun Lee 

22 in a study done in South Korea. Pulmonary 
emphysema has also been induced by cigarette 
smoke in an experimental study on rats conducted in 
Canada to evaluate the role of neutrophils and 
macrophage released elastolytic enzymes in the 

23
progression of emphysema.  A recent study shows 
deranged lung function parameters in school 

24
children due to pyrethroid exposure.  Emphysema 
has also been observed in mice after an exposure to 

25
coil smoke for 120 days  while in our study the 
histological alterations have been observed in rats in 
a 40 days exposure period.
A recent study has proved that Curcumin has 
prevent ive  effects  aga inst  the  t rachea l  
responsiveness and lung pathology in asthmatic 

13
rats.  It has also shown its efficacy during ventilator-
induced lung injury in rats by inhibiting the oxidative 

14
stress and inflammatory response.  A study proves 
that if the chemical stability of curcumin is improved 
than it shows incredible property of preventing the 

was applied. The data was entered by coding the 
presence and absence of emphysema. The statistical 
significance for the observed results was compared 
between the two experimental groups. Results 
showed alveolar septal destruction and emphysema 
with bullae formation in the lung tissues of all 
animals (100%) in group M (Fig 2). Emphysema was 
absent in 6 out of 7 rats in group T; thus group T 
showed a significant protection with only 15% of 
animals with emphysematous lungs. The difference 
was statistically significant with a p value of 0.000 
that is <0.05. Difference of results can clearly be 
observed in graph (fig 2). 

Fig 1: (A) lung of rat in Group T showing preserved 
alveolar structure having honey comb appearance
(arrow). (B) lung of rat in group M showing destroyed  
alveoli (arrow) and increased alveolar space or
emphysema (double arrow).

Fig 2: Graph showing frequency of emphysematous 
change in group X, M and T 
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[Internet]. 2011;301(5):L721--L730. Available from: 
http://ajplung.physiology.org/content/301/5/L721

13.  Shakeri F, Roshan NM, Kaveh M, Eftekhar N, Boskabady MH. 
Curcumin affects tracheal responsiveness and lung 
pathology in asthmatic rats. Pharmacol Reports [Internet]. 
2018; Available from: http://www.sciencedirect.com 
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14.  Wang X, An X, Wang X, Bao C, Li J, Yang D, et al. Curcumin 
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15.  Zhang Y, Liang D, Dong L, Ge X, Xu F, Chen W, et al. Anti-
inflammatory effects of novel curcumin analogs in 
experimental acute lung injury. Respir Res [Internet]. 2015 
Mar;16(1):43. Available from: https://doi.org/10.1186 

15
acute lung injury in rats.  However, literature lacks in 
proving the protective effects of turmeric against the 
lung injury induced by allethrin based coil smoke. 
Group T had remarkable preservation of lung tissue 
in  which  on ly  15% of  an imals  showed 
emphysematous change. Turmeric has shown to 
prevent the emphysematous changes induced by 

23cigarette smoke.  Turmeric contains curcuminoids 
which are antioxidant and therefore can protect 
against the development of emphysema. As a potent 
immunomodulatory agent it can attenuate the 
activation of T cells, B cells, macrophages, 

26
neutrophils and natural killer cells.  and thus the 
tissue destructing enzymes released by these cells. It 
also affects the release of inflammatory 

27
cytokines. ,therefore, can possibly protect the lung 
tissue from the histological alterations induced by 
coil smoke in the rat lungs.
Inhaling toxic chemicals daily is inevitable these days 
especially in the underdeveloped countries, where 
combustion of biomass and synthetic materials like 
mosquito coils are used as the main mode of 
prevention from the mosquitoes because of the fear 
of contracting lethal diseases like dengue fever and 
malaria. Turmeric supplementation in the diet could 
possibly protect lungs against environmental 
pollutants especially pyrethroids.
Because of the limited duration, effect of prolonged 
exposure of pyrethroids on lungs and the preventive 
effects of turmeric on other body organs could not be 
studied. Further human based studies of prolonged 
duration are recommended. 

Conclusion
The present study clearly demonstrates that 
mosquito coil smoke adversely affects the lungs and 
induces histological damage causing emphysema 
and turmeric prevents it. 
Therefore alternative ways like nets and herbal 
products should be used to protect oneself from 
mosquitoes. Exposure to the toxic repelling agents 
should be avoided by human population. Turmeric 
has protective properties and saves the lung tissue 
from toxic effects of pyrethroids and can be used as a 
dietary supplement for preventing against 
environmental pollutants.
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