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ABSTRACT 

 
The duration of exposure dependent effect of Carbamate treated net on serum lipid profile of female Wistar rats was 
investigated in this study. Eighteen (18) animals were randomly divided into three (3) study groups with six (6) rats 
each. Group 1 was designated as the control group while groups 2 and 3 constituted the experimental groups 
containing rats exposed to Carbamate treated net for 30 and 60 days respectively. The rats were exposed daily to 
Carbamate treated net by whole body and nose inhalation mode of exposure. The body weight of rats was measured 
at the commencement of the experiment and at the end of the experiment. The organ weight result obtained indicated 
that the body weight increased significantly in the rats of the experimental groups when compared to the rats in the 
control group at p<0.05. The result obtained indicated that the body weight increased significantly in the rats of the 
experimental groups when compared to the rats in the control group at p<0.05. The total cholesterol (TC), 
triacylglycerol (TG), high density lipoprotein cholesterol (HDL-C) and low density lipoprotein cholesterol (LDL-C) 
concentrations in the sera of the rats were determined at the end of the experiment. The result obtained showed that 
the TC, TG, HDL-C and LDL-C levels increased significantly in the rats of the experimental groups when compared to 
the rats in the control group at p<0.05. The observation from this study suggests that long-term exposure to 
Carbamate treated net in household setting may alter the level of the serum lipid profile of the experimental animals, 
thereby leading to various health complications. 
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INTRODUCTION 
 
Malaria is a life-threatening disease that is caused by 
plasmodium parasite which is usually transmitted to 
humans through bites of infected female Anopheles 
mosquito. It remains a major cause of mortality and 
morbidity in the world and particularly in sub-Saharan 
Africa [Ekam et al., 2019 and Zain et al., 2000]. The use 
of insecticide treated nets has proven to be one of the 
most effective preventive measure of malaria during the 
past decade, they not only prevent entry of mosquitoes 
into the net but kills them as well thus reducing exposure 
of man to mosquito bites [Ukpanukpong et al., 2018]. 
Roll back malaria (RBM) has also stated that one of the 
strategies set to fight malaria is to increase the utilization 
of mosquito nets as it is also a cost-effective intervention 
which may also provide community protection through 
mass impact on vector mosquito population when used 
at a high coverage rate [Roll Back Malaria, 2005]. 
 
 
 
 
 
 
 
 
 
 
 
 
 

WHO had identified pyrethriods as the major insecticide 
recommended for treatment of mosquito net owing to 
their strong insecticidal activity [Diaro et al., 2015] but as 
a result of widespread resistance of mosquito parasite to 
pyrethriods, research into the use of other insecticides 
such as carbamates, organochlorines, 
organophosphates etc. have been greatly encouraged  
and the use of these different classes of insecticides 
with different modes of action in combination with 
pyrethriods have also been recommended especially in 
factory production of wash resistant insecticide treated 
nets also known as permanent insecticide treated nets 
[Pierre and Guessain, 2004]. One of the factors that 
determines the efficacy of these insecticide treated nets 
(ITNs) in preventing malaria is the concentration of the 
insecticides use in treating them [Jima  et  al., 2007], but 
many of the chemical constituents of these insecticides 
that serve as their active ingredients are considered to 
have the potential to affect human health as they tend to  
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accumulate in the tissues of organisms that are exposed 
to them when they come in  contact with them either 
directly via dermal and pulmonary absorption or 
indirectly via food across the gastrointestinal tract (GIT) 
[Malaria Consortium, 2016].This is mostly as a result of 
poor knowledge, ignorance, illiteracy and abuse of the 
use of ITNs as can be seen in cases of skin irritation or 
reaction which occurs when nets are used without first 
airing them properly and use of ITNs as hedges in 
farmlands especially in rural areas or communities 
[Ukpanukpong et  al., 2019a]. 
Insecticide treated net and Long-lasting insecticidal net 
are the most commonly used  malaria control tool to be 
developed since the advent of indoor residual spraying 
and chloroquine in the 1940s, and as such they have 
been an important component of global and national 
malaria control policies since the mid-1990s. Insecticide 
treated net  is a mosquito net that is treated with an 
insecticide that kills mosquitoes which comes in contact 
with it, or repels them and Long-lasting insecticidal net is 
a mosquito net that has been treated with insecticide 
during the manufacturing process which does not 
require retreatment with insecticide and lasts for up to 
three years. The use of mosquito treated net has 
increased from only 3% to 60% of African children 
sleeping under an insecticide treated net [Jenny and 
Mark, 2006]. Sleeping under an insecticide treated net is 
the most widely adopted preventive  measure against 
malaria because they form a protective barrier around 
people sleeping under them against mosquitoes and the 
insecticides that are used for treating them kill and also 
repel mosquitoes, thus reducing the number that enter 
the house and attempt to feed on people inside. They 
have proven to be effective in many areas of malaria-
endemic regions of the world [Odutuga et al., 2016]. 
It is estimated that the number of cases averted since 
2000 and the cost associated with care in the public 
sector, insecticide treated net and long-lasting 
insecticidal nets saved US $900 million dollars between 
2000 and 2014. As a result, over one billion nets have 
been distributed to Africa alone since 2000, between 
2008 and 2010, a total of 294 million nets were 
distributed in sub-Saharan Africa.  Of the US$1.6 billion 
invested in malaria commodities in 2014, 63 percent 
was spent on insecticide-treated nets [WHO, 2015]. 
Hence, insecticide treated nets and long-lasting 
insecticidal nets, in particular, represent a cost effective 
means of malaria prevention for a risk population and 
are currently recommended as the first choice net by the 
World Health Organization [WHO, 2015]. Factors that 
determine the efficacy of insecticide-treated nets and 
long-lasting insecticidal nets include the type of nets 
used, the class of insecticide used in treating them, 
frequency of retreatment, cost of the insecticide, level of 
pyrethroid resistance, funding for nets, lifespan of nets, 
awareness of its importance, proper use and 
maintenance of the nets etc   [CDCP,  2019]. 
Pesticides comprise a large group of substances with 
the common characteristic of being effective against 
pests. This group include insecticides, herbicides, 
fungicides, nematocides etc. which are formulated to kill 
or inhibit the growth of plant and animal competitors 
which interfere with man’s health, comfort or production 
of food [Piage et al., 2010]. Hence, pesticides are of vital 
importance in the fight against diseases. 
Notwithstanding their efficacy against pest, they can 

cause some adverse effect to various body organs, 
tissues, systems, alteration in biological parameters and 
human health at large on exposure to them or if abused, 
because they contain various chemical constituents 
[Murray et  al., 2013]. Organophosphate and carbamate 
insecticides form are the groups of chemicals that are 
mainly used in agriculture and medicine [Jaga et al., 
2003]. 
Carbamate is a chemical compound that is formally 
derived from carbamic acid (NH2COOH). The term 
includes organic compounds (e.g., the ester ethyl 
carbamate), formally obtained by replacing one or more 
of the hydrogen atoms by other organic functional 
groups; as well as salts with the carbamate anion  
H2NCOO−  (e.g. ammonium carbamate). Carbamate 
insecticides have the carbamate ester functional group. 
Included in this group are aldicarb (Temik), carbofuran 
(Furadan), carbaryl (Sevin), ethienocarb, fenobucarb, 
oxamyl, and methomyl. These insecticides kill insects by 
reversibly inactivating the enzyme acetylcholinesterase 
[Piage et al., 2010]. Carbamates represent one of the 
main category of synthetic organic pesticides which was 
introduced into the agrochemical market in the 1950s 
and are used annually on a large scale worldwide [Piage 
et al., 2010].They constitute a versatile class of 
compounds and due to their high range of activities they 
are used as insecticides, fungicides, nematocides, 
acaracides, molluscicides, sprout inhibitors or 
herbicides. Carbamates are effective insecticides by 
virtue of their ability to inhibit the enzyme 
acetylcholinesterase in the nervous system. The 
mechanism of carbamates poisoning, except herbicidal 
carbamates, involves carbamylating of the active site 
leading to the inactivation of this essential enzyme which 
has the important role of catalysing the hydrolysis of the 
neurotransmitter acetylcholine (ACh) to choline and 
acetic acid. Hence, Carbamate compounds are often 
called anticholinesterases because like 
organophosphates, they can inhibit esterases that have 
serine in their catalytic centre [Jokanovic and 
Maksimovic, 2009]. 
In the presence of inhibitors, acetylcholinesterase 
becomes progressively inhibited and is not further 
capable of hydrolyzing acetylcholine to choline and 
acetic acid [Jokanovic, and Maksimovic, 2009]. 
Consequently, acetylcholine accumulates at cholinergic 
receptor sites and produces effects equivalent to 
excessive stimulation of cholinergic receptors 
throughout the central and peripheral nervous system. 
The Inhibited enzyme can be spontaneously reactivated, 
with reversal of inhibition occurring typically with half-
time of an hour or less after exposure. This fact may 
reduce the possible period of intoxication in situations of 
accidental overexposure or suicide attempts. The 
inhibition of other esterases may also occur [Thompson, 
2000 and Jokanovic, 2008].  
Thus, inhibition of AChE by carbamate esters, causes 
toxic effects in animals and human beings that result in 
a variety of poisoning symptoms and eventually 
culminate in respiratory failure and death. The site for 
carbamylation of the enzyme is the hydroxyl moiety of 
the serine amino acid.  The rate of regeneration of the 
carbamylated enzyme to AChE is relatively rapid 
compared with that of an enzyme that has been inhibited 
(phosphorylated) by an organophosphorus pesticide 
[Reiner, 2001]. Therefore, human exposure to the 
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carbamate pesticides is less dangerous than exposure 
to organophosphorus pesticides, because the ratio 
between the dose required to produce mortality and the 
dose required to produce minimum poisoning symptoms 
is in general, substantially larger for carbamate 
compounds than for organophosphorus compounds  
[Ukpanukpong et al.,  2017]. 
 
MATERIALS AND METHODS: Animal cages, 
Carbamate treated net, water bottles, feeding troughs, 
hand gloves, nose mask and plain vial tubes. 
Chemicals and reagents: Carbamate, deionised water, 
buffer formalaldehyde and chloroform. 
Equipment: Electronic weighing balance, chemistry 
analyzer, curvet, refrigerator, dessicator, homogenizer, 
spectrophotometer, centrifuge, dissecting set and plain 
sample bottles.  
Animal handling design: Eighteen (18) albino wistar 
rats (Rattus norvegicius) weighing 140g – 180g were 
used for the experiment.. The rats were housed in a 
standard laboratory cages and kept in the animal house 
of the Department of Biochemistry, University of 
Calabar, Calabar. The cages were cleaned regularly and 
the animals were fed with pelletized feed and allowed 
access to water. The animals were randomly divided 
into three (3) study groups consisting of six (6) animals 
each. Group 1 was the control group while groups 2 to 3 
were the experimental groups. Acclimatization of the 
animals to the environmental conditions was allowed for 
two (2) weeks prior to the commencement of the 
experimental carbamate exposure procedures.  
 

MODE OF EXPOSURE  
A modified whole body and nose-inhalation exposure 
method which involved placing the cage housing the 
animals in the test groups under carbamate treated net 
was used. The animals were exposed for 9 hours per 
day to the net throughout the respective exposure 
periods to established full contamination. At the end of 
the exposure time each day, the animals were removed 
from the exposed nets and transferred to carbamate free 
section of the animal house. 
COLLECTION AND PREPARATION OF SAMPLES 
FOR ANALYSES 
At the end of the experimental period, the rats in each 
study group were anaesthetized with chloroform vapour 
and sacrificed by dissection. Blood was collected from 
each rat by cardiac puncture and put into well labelled 
plain screw-cap sample bottles for serum separation. 
The blood samples collected were allowed to clot and 
the sera separated with Pasteur pipette, after spinning 
with MSE model (England) table centrifuge for 3000 rpm 
for 10 minutes. The separated serum samples were then 
used for biochemical analyses. Basically, all biochemical 
analyses were carried out within 24 hours of serum 
separation.  
 
SERUM BIOCHEMICAL ANALYSES 
Triacylglycerol (TAG), total cholesterol (TC), high 
density cholesterol (HDL) and low density cholesterol 
(LDL) concentrations were determined in serum by 
colorimetric methods using commercial assay kits. The 
assay procedures used were as contained in the kit 
literature.

 
Experimental design 
 

Group  No. of rats Treatment 
Control group 6 Water and rat pellets  
Test group 1 6 Exposure to carbamate treated 

net for 40days 
Test group 2  6 Exposure to carbamate treated 

net for 60days 
 
Lipid profile determination 
 
Serum total cholestrol (TC) determination 
Principle: Cholesterol was measured in serum, in a 
series of coupled reactions that hydrolyze cholesteryl 
esters and oxidize the 3-OH group of cholesterol. The 
free cholesterol was and then oxidised. One of the 
reactions by-products, hydrogen peroxide then 
combined with phenol and 4-aminoantipyrine catalysed 
by peroxidase to produce a red coloured quinoneimine 
which was quantitatively measured at absorbance of 
546nm. The intensity of the colour produced is directly 
proportional to the total cholesterol concentration of the 
sample. 
Cholesterol ester + H2O Cholesterol esterase 
Cholesterol+Fatty acid 
Cholesterol + O2    Cholesterol oxidase Cholestene-3-
one + H2O2 
2H2O + Phenol + 4-aminoantipyrine   Peroxidase     
Quinoneimine + 4H2O  
 
 
 

Calculation: The concentration of cholesterol in the 
sample was calculated using the formula 
Cholesterol concentration = x Concentration of standard 
Where sample A represent absorbance of sample and 
standard A represents absorbance of standard 
Serum triacylglycerol (TAG) determination  
Principle:   

The triacylglycerides were determined in serum using a 
series of coupled reaction in which triglycerides were 
hydrolyzed to produce glycerol and fatty acids by 
lipases. The resultant glycerol was then phosphorylated 
by ATP in the presence of the enzyme, glycerol kinase 
to glycerol-3-phosphate oxidase which was further 
oxidised to dihydroacetone phosphate by glycerol 
phosphate oxidase. Hydrogen peroxide was produced 
as a by- product. The final step was the reaction of 
hydrogen peroxide, 4-aminophenazone and 4-
chlorophenol catalysed by peroxidase to form the  
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indicator, quinoneimine as well as hydrochloric acid and 
water. The concentration of H2O2 was directly 
proportional to the intensity of the colour and hence the 
triacylglycerides. Absorbance was measured at 500nm. 
 
Triglyceride + H2O Lipase Glycerol+Fatty acids 
Glycerol + ATP Glycerokinase Glycerol-3-
phosphate+ADP 
Glycerol-3-phosphate + O2 Glycerophosphate oxidase 
Dihydroxyacetone + Pi + H2O2 

2H2O2 + 4-aminophenazone+4-chlorophenol Peroxidase 
Quinineimine+HCl+4H2O 
Calculation: The concentration of triacylglyceride in the 
sample was calculated using the  
Formular: Triacylglyceride concentration =x 
Concentration of standard 
High density lipoprotein cholesterol (HDL-C) 
determination 
Principle: 

HDL was measured directly in serum by selectively 
precipitating chylomicrons, very low density lipoproteins 
(VLDL) and low density lipoproteins (LDL) with 
phosphotung state and magnesium reagent .The 
mixture was then centrifuged, the supernatant obtained 
contains HDL-C which was determined according to the 
mono reagent enzymatic colorimetric end point method 
as previously described for serum cholesterol level 
determination. 
Calculation 
HDL-Cholesterol (mg/dL) in supernatant = x Conc. of 
standard 
 

Low density lipoprotein cholesterol (LDL-C) 
determination 
Principle: 
Low density lipoprotein-cholesterol was determined 
using the method described by Friedwalds et al., (1972). 
According to the Friedwalds relationship, low density 
lipoprotein –cholesterol is derived from measured values 
of total cholesterol, triglycerides and HDL-C. This was 
due to the fact that most of the circulating cholesterol 
were found in the three major lipoproteins fractions i.e 
very low density lipoproteins (VLDL), low density 
lipoproteins (LDL) and high density lipoproteins (HDL).  
Calculation: LDL-C = Total cholesterol – (HDL-C + TG/5) 
Where TG/5 is an estimate of VLDL-C. All the values are 
expressed in mg/dL. 
Statistical analysis: The data collected were analysed 
using student‘t’ test and values expressed as Mean ± 
SEM at p<0.05 to determine if there was a significant 
difference between test and control group.   
 
RESULT 
Duration of exposure dependent effect of carbamate 
treated net on body weight changes. 
The result of the duration of exposure dependent effect 
of carbamate treated net on the body weight of Wistar 
rats is given in table 1. It was observed that 30 days of 
exposure to carbamate showed significant increase in 
the body weight of rats in group 2 (175.15 ± 1.14) when 
compared to rats in group 1(control) (104.93 ± 1.09), 
and 60 days of exposure to carbamate showed 
significant increase in the body weight of rats in group 3 
(202.29 ± 0.46) when compared to rats in group 
1(control) at p < 0.05. 

 
Table 1: Effect carbamate treated net on Body weight indices of albino wistar rats. 

 

TREATMENT PERIOD BODY WEIGHT(g) 

  0 Day 140.93 ± 1.09 

  30 Days 175.15 ± 1.14 
a
 

  60 Days 202.29 ± 0.46 
b
 

 

 
 
Values are expressed as Mean ± SEM, n=6 
a= significantly different from control group at p<0.05 
b= significantly different from control group at p<0.05 
 
Duration of exposure dependent effect of carbamate 
treated net on organs weight indices of albino wistar 
rats. The result of the duration of exposure dependent 
effect of carbamate treated net on the liver weight of 
albino Wistar rats is given in table 2.  It was observed 
that 30 days of exposure to carbamate showed 
significant increase in the liver weight of rats in group 2 
(7.77 ± 0.34) when compared to rats in group 1(control) 
(6.08 ± 0.26) and 60 days of exposure to carbamate 
showed significant increase in the liver weight of rats in 
group 3 (9.91 ± 0.08) when compared to rats in group 
1(control) at p < 0.05. The result showed that 30 days of 
exposure to carbamate resulted in a statistically 
significant increase in the weight of the heart of rats in 

group 2 (0.56 ± 0.01) when compared to rats in group 
1(control) (0.38 ± 0.01) and 60 days of exposure to 
carbamate also resulted in a statistically significant 
increase in the liver weight of rats in group 3 (0.72 ± 
0.02) when compared to rats in group 1(control) at p < 
0.05. The result also showed that 30 days of exposure 
to carbamate showed significant increase in the weight 
of kidney of rats in group 2 (0.56 ± 0.01) when 
compared to rats in group 1(control) (0.46 ± 0.01) and 
60 days of exposure to carbamate showed significant 
increase in the liver weight of rats in group 3 (0.75 ± 
0.01) when compared to rats in group 1(control) at p < 
0.05.
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Table 2: Effect of carbamate treated net on relative organ weight of Wistar rats 
  

Treatment Period   Liver (G) Heart (G) Kidney (G) 

 
0 Day (GROUP 1)  6.08 ± 0.26  0.38 ± 0.01 0.46 ± 0.01 
 
30 Days (GROUP 2) 7.77  ±  0.34

a
 0.56 ± 0.01

a
 0.56 ± 0.01

a
 

 
60 Days (GROUP 3)  9.91 ± 0.08

 b
 0.72 ± 0.02

b
 0.75 ± 0.01

b
 

 
Values are expressed as Mean ± SEM with n=6 
a= significantly different from control group at p<0.05 
b= significantly different from control group at p<0.05 
 
Duration of exposure dependent effect of carbamate 
treated net on serum lipid profile of albino wistar 
rats. The result of the duration of exposure dependent 
effect of carbamate on serum TC level of albino Wistar 
rats is presented in table 4.. A statistically significant 
increase in TC level was observed at P<0.05 in rats of 
group 2 which were exposed to carbamate for 30days 
(40.50 ± 0.24) when compared to rats in group 1 
(control) (37.83 ± 1.43) and showed significant increase 
in TC level at P<0.05 in rats of group 3 which were 
exposed to carbamate for 60days(40.50 ± 0.25) when 
compared to rats in group 1 was also observed. The 
result of the duration of exposure dependent effect of 
carbamate on serum TG level of albino Wistar rats is 
presented in Table 3. The result showed a significant 
increase in TG level at P<0.05 in rats of group 2 which 
were exposed to carbamate for 30days (75.00 ± 0.28) 
when compared to rats in group 1 (control) (71.50 ± 
1.43) and a significant increase in TG level at P<0.05 in 
rats of group 3 which were exposed to carbamate for 
60days (86.50 ± 0.68) when compared to those in group 
1 (control). Therefore, exposure to carbamate treated 
net was observed to cause a significant increase at 
P<0.05 in serum TG level of rats in the experimental 
groups. 

The result of the duration of exposure dependent effect 
of carbamate on serum HDL-C level of albino Wistar rats 
is presented in table 3. The result showed a significant 
increase in HDL-C level at P<0.05 in rats of group 2 
which were exposed to carbamate for 30days (35.00 ± 
0.40) when compared to rats in group 1 (control) (29.67 
± 0.23) and also showed a significant increase in HDL-C 
level at P<0.05 in rats of group 3 which were exposed to 
carbamate for 60days (39.67 ± 0.23) when compared to 
those in group 1 (control). Therefore, exposure to 
carbamate treated net was observed to cause a 
significant increase at P<0.05 in serum HDL-C level of 
rats in the experimental groups. 
The result of the duration of exposure dependent effect 
of carbamate on serum LDL level of albino Wistar rats is 
presented in table 3. A significant increase in serum LDL 
level was observed at P<0.05 in rats of group 2 which 
were exposed to carbamate for 30days (21.30 ± 0.37) 
when compared to rats in group 1 (control) (17.33 ± 
0.23) and a significant increase in serum LDL level at 
P<0.05 in rats of group 3 which were exposed to 
carbamate for 60days (27.67 ± 0.26) when compared to 
those in group 1 (control) was also observed. Therefore, 
exposure to carbamate treated net was observed to 
cause a significant increase at P<0.05 in serum LDL 
level of rats in the experimental groups.

 
Table 3: effect of carbamate treated net on serum lipid profile of albino wistar rats. 

 

Treatment Period TC (mmol/L) TG 
(mmol/L) 

HDL 
(mmol/L) 

LDL 
(mmol/L) 

 
0 Day ( GROUP1) 

 
37.83 ± 1.43 

71.50 ± 1.43 29.67 ± 0.23 17.33 ± 0.23 
 
 
30 Days (GROUP 2) 40.50 ± 0.25 75.00 ±0.28

a
 35.00 ± 0.40

a
 21.33 ± 0.37

a
 

 
 
60 Days (GROUP 3) 40.50 ± 0.25 86.50 ±0.68

b
 39.67 ± 0.23

b
 27.67 ± 0.26

b
 

 
Values are expressed as Mean ± SEM with n=6 
 
TC=Total Cholesterol 
TG=Triglyceride 
HDL=High density lipoprotein 
LDL=Low density lipoprotein 
a = Significantly different from control group at P <0.05 
b= Significantly different from control group at P <0.05
  
 

DISCUSSION 
The present study was designed to evaluate the 
duration of exposure dependent effect of carbamate 
treated net on serum lipid profile of Wistar rats. The 
study was carried out using eighteen (18) Wistar rats 
that were randomly divided into three (3) study groups 
consisting of one control group and two experimental 
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groups. The body and organ weight indices of the rats 
were also measured. 
The result obtained from the study showed that the final 
body weight changes of rats in the experimental groups 
at the end of the experiment indicated a significant 
increase when compared to the initial weight of rats of 
the control group  at p<0.05.This may be as a result of 
the effect of exposure to chemicals on the metabolic rate 
of the body and is in agreement  with Akinola and 
Ukpanukpong [2015] who reported that chemicals on 
entry into the system of an organism alters the normal 
physiological state of the system as a result of the 
unwanted chemical reactions which they elicit. The 
result also showed a significant increase in the organ`s 
weight of rats in the experimental groups when 
compared to the initial weight of rats of the control group 
at the commencement of the experiment at p<0.05. This 
may be as a result of exposure of animals to chemicals 
that exert toxic effects on vital body organs like the 
kidney, liver, lung and brains and is in line with 
Ukpanukpong et al, [2019b] whose study showed that 
toxic chemicals affect vital body organs. Analysis of 
body and organ weight in toxicology studies is an 
important endpoint for identification of potentially harmful 
effects of chemicals in experimental groups and is 
correlated since increase in organ weight of an organism 
is usually accompanied by and results in increase in 
body weight of that organism [Jaga et al., 2003 and 
Ukpanukpong et  al., 2016] 
The serum lipid profile comprising of total cholesterol 
(TC), triglyceride (TG), high density lipoprotein-
cholesterol (HDL-C) and low density lipoprotein-
cholesterol (LDL-C) of the rats in the experimental 
groups, comparison with that of the rats in the control 
group were observed and recorded in the result. The 
result indicated a significant increase in the TC level of 
the experimental groups, when compared in to rats in 
the control group at P<0.05. This may be due to 
lipogenesis of the liver in response to exposure to 
chemicals and other xenobiotics [Murray, 2003]. This 
result is in accordance with the report of Uboh  et  al, 
[2007 and  Aliyu et  al, [2016] who noted that exposure 
of animals to chemicals enhances the serum TC level of 
that organism. Cholesterol aids in biosynthesis of 
hormones, bile acid and vitamin and serve as a 
component of cell membrane. The result obtained from 
the experiment also indicated a significant increase in 
the TG level of the experimental groups, when 
compared to rats in the control group at P<0.05. This 
may be due to exposure to chemicals which is known to 
cause alterations in lipid metabolism and oxidative 
stress [Aliyu  et  al., 2016] and is in accordance with the 
report of Uboh et al, [2007] who noted that exposure of 
animals to chemicals enhances the serum TG level of 
that organism. Triglyceride is a blood lipid which enables 
the bidirectional transference of adipose fat. The result 
obtained from the experiment also indicated a significant 
increase in the serum HDL level of the experimental 
groups, when compared to rats in the control group at 
P<0.05. This may be as a result of exposure to chemical 
which causes increased level of bio-activated 
compounds in an organism leading to potential adverse 
effects [Ukpanukpong et  al., 2013]. This result is in 
contrast to that of Uboh et  al, [2007] who noted that 
exposure of animals to chemicals decreases the serum 
HDL level of that organism, but is in accordance with 

Saheed et  al, [2015] whose study indicated an increase 
in serum HDL-C level in response to exposure to 
chemicals. HDL-C is an essential lipoprotein which is 
required for transportation of fat molecules out of the 
walls of the artery and from macrophages and other 
peripheral tissues along with subsequent transfer of 
cholesteryl ester to plasma or hepatic acceptors. The 
result obtained from the result also indicated a 
significant increase in the LDL-C level of the 
experimental groups, when compared to rats in the 
control group at P<0.05. This may be due to exposure of 
animals to chemicals which may cause the effectiveness 
in regulation of lipid metabolism by the tissue to be 
compromised [Murray et al., 2013 ] and is in accordance 
with the report of Uboh et  al,[2007]  who noted that 
exposure of animals to chemicals enhances the LDL-C 
level of that organism. LDL-C is an essential lipoprotein 
which is required for transportation of fat molecules into 
the walls of the artery and as such has been associated 
with promoting the development of atherosclerosis. The 
result of the lipid profile is in agreement with Ejoba et al, 
[2013 and Ukpanukpong et al, [2018] who reported that 
changes in lipid profile have been used toxicologically in 
evaluating the toxicity of chemicals and other 
xenobiotics in the living system and that serum lipid 
profile serves as diagnostic biochemical index in some 
clinical conditions such as chronic obstructive jaundices, 
hepatitis and coronary artery disease..  
 
CONCLUSION: Conclusively, this study indicates that 
exposure to carbamate treated net may have effect on 
the body weight, organ weight and serum lipid profile of 
albino Wistar rats depending on the duration of 
exposure. 
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