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Haematological and Histopathological Effects of Mosquito Coil Smoke
on Kidney-An Experimental study on Albino Rat.
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Introduction: Mosquitoes have long been identified as the maators of many human and animal diseases like Wistever, malaria,
dengue, etc. Mosquito coils are the most prefemedquito repellent products used especially in llogeme communities, due to cheap
price. The most common active ingredients in mdsqeoils pyrethroids, are known to cause nephrettyxand,haematoxicity. However
substantial data is lacking on the effects of masqeoils containing d-trans allethriSubjects and Methods In this study we report the
histological and haematological effects of smalenf such coil on albino rat (Wistar). The studysvpgerformed on Thirty albino rats
divided into five groups (A, B, C, D, E) of six amals each. Control group A we left unexposed td smioke while rest (B-E) were
exposed for 4, 6,8,10 weeks respectivétgsults: We observed a statistically significant increasethia levels of serum urea and
creatinine in experimental groups C, D and E. lewé serum sodium and potassium remained unatfaatehe experimental animals.
Histopathological studies on kidneys revealed gdised degenerative changes proportional to quamiit coil smoke exposure.
Conclusion: General human masses should be made aware albupassible hazards and adequate measures shotdlemeto ensure
minimal exposure to coil smoke during domestic use.
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relative stereoisomer composition

The health implications of burning one mosquitol dsi
equivalent to the release of the same amount dicpkate
matter as burning 75 to 137 cigarettes, and emittin
formaldehyde equivalent to 51 cigaretfés.

Pyrethroids have been documented to cause clinical

Introduction

Mosquitoes have long been identified as the maatore of
many human and animal diseases like West Nile fever
malaria, dengue, etc. The latest estimates from WO

new cases of malaria worldwide at 214 million i tyear
2015 with an estimated 4,38,000 deaths. Accordiog t
NVBDCP, there were around 0.67 million cases ofamal
with 84 million related deaths in the year 201[7tkie month

of September in Indi&!

Mosquito coils are the most preferred anti-mosquito

products in low-income communities because theyheap
and readily available and are burned indoors asnamon
practice in many households of South America, Afrand
Asian countries like
ingredients in mosquito coils, which comprise abOL2-
0.4% of the coil mass are pyrethroids that are céffe
against many genera of mosquitoes including A&Hes,
Anopheles and Mansonia.

The first pyrethroid (fenvalerate) was commercidizin

1978F! At present, the class of pyrethroids includes 42

active ingredients, differing in chemical structuoe in

India. The most common active

symptoms such as increased urination, jerky movésnen
ataxia, incoordination, staggering gait, dizzinealiered
blood biochemistry, hepatotoxicity, haematoxicitynda
neurotoxicity®™

Research also indicates substantial alteration drious
organs of different animals exposed to chronic liaien of
mosquito coils smoke. Changes have been reportedrgs
as 7 day®!

Previous report on histopathological assessmentghef
kidney tissues of the rats exposed to mosquito siibke
showed severe multifocal congestion, cystic dilatain the
medulla; proteinaceous casts within ducts, intéabti
mononuclear cellular infiltration and widespreatutdisis'®

It has also been reported that mosquito coil bgrihéads to
increased level of blood urea and creatinine Ifels

In the present study we intend to do a detaile@stigation
into the histopathological alteration in kidneys dan
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hematological-indices (serum urea, creatinine, lsadand
potassium)in rats after prolonged and variableosupe to
mosquito coil smoke. As substantial data is noilalvke on
the effects of mosquito coils containing d-trankethtin,
therefore the present study will provide informatiaf great
social impact.

Subjects and Methods

The present study was carried out on 30 albinoafaiistar
strain of both sexes. The rats were procured from t
“Central Animal House” of Government Medical Cokeg
Jammu.

The clearance for use of animals was obtained from
“Institutional Ethics Committee” of Government Medi
College, Jammu

Table 1: Division of animals into 5 groups (A, B, CD, and E)
Groups Types Specimen numbers
A Control grou| 6

B Experimental grou 6

C Experimental group 6

D Experimental group 6

E Experimental group 6

Dissection of the kidneys

Each rat was placed in a beaker containing chlomofo
soaked cotton . A lid was placed over the beakealiout 5-

6 minutes to sacrifice the rats. The sacrificed waere laid
supine on the dissecting tray and pinned down - fand
hind- feet in stretched out position. A midline ision was
made in abdominal wall and skin was retracted tenothe
abdominal cavity. The intestines were displacedrte side
to visualise the kidney of opposite sides. Theafremssels
and ureters were ligated and cut and the kidneymoved.
Tissue of 3mm size was cut from kidney by usingrgha
blade and placed in 10% formalin solution of, tfedlowing
compositior:”

I. Formalin : 100m

Il. Tap water : 900m

I1l. Sodium chloride : 8.5gms

The tissue samples were embedded into paraffin avek
sectioned into 8 um thick sections using a micra@om
Haematoxylin and eosin was used to stain the tissue
sections.

Result

Table 3: Levels of serum urea among control and exgimental

The animals were housed in propylene cages of diiloes
44x28.6x30 cm3, which were placed in a room of &i@el2
sq. ft. with cross ventilation and facility of fawhere they

were acclimatized for two weeks under standardrktboy

condition (12 hour light and 12 hour darkness, terafure
at 25+PC), with ad libitum access to food and water.

Exposure of the rats
The animals were exposed to mosquito coil smokesifgint

hours a day (average period of time that humarepslen a
day) using mosquito repellent coil brand containthg%

groups (mg/dl)
Groups Mean + | Range Comparison P-value
SD
A 20.42 +| 18.4-23.1 - -
1.68
B 23.85 +| 19.5-26.5 Avs B 0.011
2.36
C 26.75 +| 25.5-28 AvsC <0.001
1.00
D 29.58 +| 28-31.5 AvsD <0.001
1.20
E 35.33 +| 32.9-38.1 AvsE <0.001
2.27

w/w of d—trans allethrin. The mosquito coil wasqad at a
distance of 30 cm from the cage

Table 4: Levels of serum creatinine among control rad
experimental groups (mg/dl)

. . + i -
Table 2: Details of exposure of rats to mosquito desmoke Groups g/lsan Range Comparison P-value
Group Exposure A 053 £0.2 | 0.07-0.6E - -
Group A Unexposed to coil smoke. B 1.62+ 0.4¢ 0¢22 Avs B 0.02¢
Group B Exposed for 4 weeks C 255+037 23 Avs C <0.001
Group C Exposed for 6 weeks D 3.0220.25 2633 Avs D <0.001
Group D Exposed for 8 weeks E 298+1.29 | 04-38 AvsE <0.001
Group E Exposed for 10 weeks

Collection of Blood

At the end of exposure period blood was collectethfeach
rat using the retro-orbital procedure.

The tip of the capillary tube was placed at the ialed
canthus of the eye under the nictitating membrésesoon

Serum sodium and serum potassium showed no signific
change in all experimental groups even after exgoucoil
smoke for 10 weeks. [Table 5 and 6]

as the sinus was punctured, blood entered the hybe

capillary action.
1 ml was collected in a simple vial and sent fodnldy

function tests, which included, serum creatiningeauy

sodium and potassium levels. Serum urea was estihiat
GLDH-urease metholfl. Serum creatinine was estimated by

alkaline picrate method. Serum sodium and potassium
levels where estimated using respective Accucaagistic

Kit (LAB-CARE Diagnostic India Pvt. Ltd., Mumbai )The

Table 5: Levels of serum sodium among control and
experimental groups (Mmol/L)
Groups Mean + SD | Range Comparison P-value
A 149.50 +| 143-153 - -
3.62
B 148.83 +| 143-155 AvsB 0.994
4.17
C 153.50 +| 149-157 AvsC 0.228
3.08
D 148.78 +| 141-156 AvsD 0.992
4.99
E 148.83 +| 145-152 AvsE 0.994
2.58

results were analysed using one way ANOVA test.
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Haematological Indices
We found an increased level of Serum urea andioneatin

all experimental groups compared to the control. A
statistically significantly increase (p<0.001) whewever
only observed in Groups C,D, and E which were sggdo
mosquito coil smoke for 6,8 and 10 weeks respegtive
[Tables 3 and 4]

Table 6: Levels of serum potassium among control an
experimental groups (Mmol/L)

Groups Mean  + | Range Comparison | P-value
SD _ .
A 0.153,;33 £ 362 Figure 3: Photomicrography of section of kidney ofalbino rats
B 602403 | 5564 Avs B 0.85¢ after 6 weeks of exposure to mosquito coil smoke sling
C 6.23 i 577 Avs C 0.293 tubular lumen showing extensive proteinaceous depits. (H&E
0.44 Stain 100X)
D 6.32 +| 5.6-7 Avs D 0.159
0.46
E 6.23 +| 5.7-6.9 AvsE 0.293
0.47

Figure 1: Photomicrography of section of kidney ofalbino rats
of control group showing normal glomeruli (A) and rormal
tubules (B). (H&E Stain 100 X)

Figure 2: Photomicrography of section of idney ofalbino rats
after 4 weeks of exposure to mosquito coil smokeh@wving
interstitial chronic inflammation in cortex A andin terstitial

congestion B. (H&E Stain 100 X)

RS Y £ 3 BRIV o T
Figure 4: Photomicrography of section of kidney ofalbino rats
after 8 weeks of exposure to mosquito coil smok&howing
tubular lumen with focal eosinophilic proteinaceos materia A

and moderate interstitial congestion B. (H&E Stainl00X)

oIbino rats
smelshowing
infiltration B and

Figure 5: Photomicrography of section of kidney
after 10weeks of exposure to mosquito coil

congestion in cortex A and medullary
medullary congestion C. (H&E stain 50 X)

Histopathological findings

Normal Rat Kidney (Group A)

The proximal convoluted tubules were more numerious
number and were lined by a single layer of low ootar or
pyramidal cells which had round nuclei and granular
cytoplasm staining deeply with eosin. The cell ldanes of
lining epithelium were not clearly defined and thpical
surfaces of the cells showed brush border that stlfiléed
the lumen. The nuclei were euchromatic and ceritral
position. The distal convoluted tubules were legsm@rous
in number and they were lined by cuboidal cells taeked
a brush border and contained lightly stained cysipl with

W Academia Anatomica International | Volume 5 Yiésd | January-June 2019




ed et al;

central euchromatic nucleus. In the medulla theckthi
descending and ascending segments of the loopsecé w
lined by similar cells as the distal convolutedui@s. The
collecting tubules and ducts of Bellini were linday
cuboidal or columnar epithelium with clear, lightgyained
cytoplasm and distinct cell outlines. They had darlygmina
and were regular in shape and lacked brush boftherthin
segments of loops of Henle were lined by simpleastgous
epithelium with central bulging nuclei. [Figure 1]

Group B
The kidneys of the group B rats showed no change in

architecture of cortex and medulla. In the cortiée renal
corpuscles appeared normal, with mild congestiorthef
glomeruli. The interstitium showed mild congestfonal
haemorrhage and focal chronic inflammatory inftieralThe
medulla also showed focal vascular congestion. tihaeles
appeared normal with normal lining epithelium anmdpgy
lumina. The interstitium of the medulla showed mild
vascular congestion and haemorrhage with focal nitiro
inflammatory infiltrate. [Figure 2]

Group C

The renal corpuscles in the cortex showed moderate cONgestion,

congestion of the glomerular tuft of capillarieso$fl of the
proximal convoluted tubules showed slight dilatatidheir
lumina were filled with eosinophilic proteinaceausterial.
The distal convoluted tubules also appeared dilatéti
eosinophilic proteinaceous material filling the iman The
tubules showed swelling of the lining epitheliall€avith

o Coil Smekie en Kidney of Rat.
ballooning degeneration and fragmentation. Therstiteim
showed moderate congestion and focal chronic

inflammatory infiltrate. In the medulla blood velssevere
moderately congested. All the tubules showed pratsous
material in the lumina. The interstitium also shdwfecal
chronic inflammatory infiltrate, vascular congesti@nd
haemorrhage.

Group D
In the cortex there was marked congestion of tbengltular

capillaries. The proximal convoluted tubules appdar
dilated with eosinophilic proteinaceous material time
lumina of approximately half of the tubules. Half the
tubules were normal appearing with empty luminae Th
distal convoluted tubules also showed dilatationthwi
eosinophilic material filling some lumina only, thmest of
the tubules were normal appearing with empty lumina

The interstitium showed focal congestion, haemaehaith
focal chronic inflammatory cell collection in thetérstitium.
The medulla showed focal vascular congestion. dathe
tubules in the medulla were filled with eosinophitiyaline
material and the other half of tubules appearednabrThe
interstitum of the medulla also showed focal vaarcu
haemorrhage and chronic inflammatory
infiltrate.[Figure 4]

Group E
In the cortex there was marked congestion andratiibn of

the glomerular capillaries. The interstitium alsbowed
signs of marked congestion and infiltration.[FiguBg

Table 6: Light microscopic changes in kidneys expesl to mosquito coil smoke.

CHANGES | Group A | Group B | Group C | GroupD | Group E
1. Glomeruli

| Normal glomeruli [ Mild congestion |  Moderate congessti | Marked congestion [ Marked congestion
2.Interstitium
a. Congestion No mild Moderate Focal Marked
b. Infiltration No Chronic  inflammatory Focal chronic | Chronic inflammatory | Marked

cells inflammatory cells cells

c. Haemorrhage No Focal Haemorrhage Haemornhrapent Focal Haemorrhage Haemorrhage
3. Tubules
a. Casts Absent Absent Present Present Absent
b. Ballooning | Absent Absent Present Absent Absent
degeneration of
epithelium
Discussion creatinine in both exposed groups, which is agsimilar to

Agarwal et af”! conducted a study on 15 rats for a period of
4 weeks. They demonstrated an increase in seruanewvels
from 16.03+1.33 mg/dl (control group) to 18.16+0g/dI

(4 weeks exposure) and the serum creatinine |eveta
0.48+0.03 mg/dl to 0.63+0.04 mg/dl (4 weeks expesur
The results demonstrated a significant increaskoih the
values, which is in line with results of the presstudy.
Significant increase in the serum creatinine lepts0.05)
was also reported by Ugwu etfdl.and Ogbonnia et &% in
experimental groups of rats exposed to differeints of
mosquito coils for a period of 31 days, which suppour
result of increase in serum creatinine in groupeB4 weeks
of exposure. Ibiam et & conducted a study on rats using
two different brands of mosquito coil for a period 4
weeks. Their results indicated a significant inseeen serum
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our finding in the present study for Group B ra#scording

to a study conducted by Okine et8l.chronic exposure of
mosquito coil smoke for 6 weeks showed no significa
increase in serum creatinine levels. The study ris i
discordance to our study. Siddique ef-4lin their study on
Wistar rats exposed for 4 weeks reported haemogrhag
congestion of blood vessels, cellular infiltratiand fibrosis

in the interstitum of kidneys. These findings ane
concordance with the results obtained in our sfodygroup

B that was exposed for a period of 4 weeks. Fudtyarwal

et al® also reported marked symptoms of renal tissue
impairment in rats exposed to mosquito coil smobe 4
weeks, which included interstitial infiltration thavas in
favour of our study. They also reported glomerular
degeneration and tubular degeneration that was also
observed in our study. Idowu et Hl. reported no



morphological changes in exposed rats till 8 weeken
they reported mild interstitial congestion. Fullngestion
was reported at around 16 weeks of exposure. Tudy $¢

in discordance with our study as we observed cdiayeas
early as 4 weeks and maximum congestion was raparte
the exposed animals at 10 weeks Ayorinde &flaleported
no change in the histology of kidneys. of exposeiinals
and the same was also observed by Okine & alhich is

in discordance with our study.

Urea is formed by deamination of amino acids in lther,
and then it is transported by blood to the kidnehere it is
excreted with uriné®! Elevation of serum urea observed in
the present study in response to pesticides exporay be
explained by: 1) impairment in its synthesis assult of
impaired hepatic function, 2) disturbance in pnotei
metabolism and 3) decrease in the filtration ratethe
kidney!?”!

Creatinine is a waste product that is normallyefid from
the blood and excreted with urine. Increase in torieee
level in response to pesticide exposure indicaesalr

disease and may be a result of impaired glomerular

function %%

Conclusion

The coil smoke can be toxic for humans as well geweral
masses should be made aware about the possiblelbaxa
the over-use of mosquito coils. Adequate measunesid
be taken to ensure minimal exposure to coil smakend
domestic use.
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