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Introduction
Pesticides are ubitiquos and very prevalent in plant, everyone can be 

exposed to them just by walking on grass, drinking water and inhaling 
pollen in the air. Pesticides are equally found lurking in medicines, 
cosmetics and in just about everything. Residues of pesticides found in 
the air inside homes, on floors and other interior surfaces contribute 
to overall exposure of household occupants [1]. Additionally, open 
air burning of pesticides and application of it on the field are major 
contributors to environmental pollution problems. Some insecticides 
persist in the indoor environment or track-in. This is particularly 
true of DDT, chlordane and dieldrin whose efficiency depends on 
persistence [2]. Any of these chemicals may combine in the atmosphere 
to form fine particulate matters found in air (fruits and vegetables), 
water (sea foods), and in plant world (grains). Therefore, both wild life 
and humans are at risk from pesticide pollutions isn’t the environment. 
Several reports have shown that pesticides of all kinds are cause of 
chronic degenerative diseases [3]. Pesticides and other chemicals have 
been shown to cause impaired reproduction [4], deformities [5], deficit 
in brain functions and are carcinogenic [3,4,6], induce apoptosis and 
necrosis in human umbilical, embryonic, and placental cells [7] and 
other adverse health effects [8,9].

A case of insecticide Raid® has widespread uses in control of insects 
especially anopheles mosquitoes [10]. However, because of chemical 
stability, insecticides Raid® accumulate rapidly in tissues causing death 
and have profound effect on growth [11]. Bioaccumulation factor of 
insecticide Raid® was observed in lipid, up to three times that of the 
feed at the first concentration while accumulation factor in the muscle 
, brain and liver was about the three times that of the feed [12]. There is 
little toxicity and bioaccumulation data for raid on rats in the literature. 
However, Davis et.al. [10] Presented summary of insecticide as having 
an acute dermal toxicity for rats, which is considered as extremely high.

In the past, accidental ingestion of pesticide was the primary 
method of supposed intake, but new studies show that inhalation and 
skin exposure are even higher. Understanding the levels, distribution of 
pesticides in the organs and subsequent overuse can aid environmental 
managers. The toxicity of Raid® on human oxidative stress is largely 

unknown, particularly how mixtures of pesticides by-products affect 
human toxicity. Restricting analyses to more homogeneous endpoints 
are important in characterizing human toxicity of pesticides. Therefore, 
the aim of the present studies is to explore critical window of exposure 
and target sites, while toxicity was examined for oxidative stress profiles 
using food (most important ingredient in health) as medium in liver 
and kidney.

Materials and Methods
Test facility

Tests with Wistar rats were conducted in a room temperature 
exposure facility (23°C). Thirty-five animals weighing between 180-
210 were caged in perforated aluminum chambers (38 × 55 × 35 cm). 
Five animals were placed in each of the chambers containing sawdust 
shaves, and a light: dark cycle of approximately 12 h. Water was given 
ad libitum, temperature was maintained at 24 ± 1°C. Air temperature 
was ± 2°C of the water temperature. The animals were quarantined for 
10 days before the beginning of the experiments. Protocols describing 
the use of animals in accordance with [13] National Research Council 
(NRC), a guide on the care and use of laboratory animals were 
maintained

Test procedures

Wistar rats were obtained from the animal breeding facility of 
College of Health Sciences, Obafemi Awolowo University, Ile-Ife, 
Nigeria. Technical grade RAID® (Johnson and Johnson), was dissolved 
in corn oil and in a rotary mixer 2:98 (w/w) with commercial feed, 
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Purina 5000, for 10 min: the control diet contained corn oil in the same 
proportion without Raid. Animals were fed raid-spiked commercial 
feed at measured concentrations of 25.0 ±2.4, 54.0 ± 9.2, 108.0 ± 12.5, 
216.0 ± 14.6, and 430.0 ±20.2 and 961.0 ± 80.6 μg/g ‘Raid’ for 10 days, 
increasing 5 - 10 g/day and ending with 96 g/rat. Three rats from 
different chambers receiving the same concentration of raid in the 
food were selected and tissue samples were dissected out (erythrocyte, 
kidney and liver) at test termination. The symptom-limited sensation 
tests were performed after an overnight fast. Mean values were 
calculated from the three rats sampled from each concentration of 
insecticide-raid.

Measurement of body and organ weights

Body, kidney and liver weights of the control and treated rats 
were measured at the end of the 30th and 60th days by employing an 
automatic balance (AND GX-600, Japan). Rats were anesthetized with 
diethyl ether after measurement of body weights, kidney and livers 
were removed and their weights were measured.

At test termination, blood was collected from retro-orbital plexus 
with the help of capillary tube 24 h after 30 and /or 60 days of exposure. 
Heparin (2mg/ml) was used as an anticoagulant. Blood samples were 
centrifuged at 2000 rpm for 15 min to separate plasma. The layer 
of white blood cells above the packed erythrocytes was discarded. 
Erythrocyte pellet was washed three times with 0.15 M NaCl, diluted 
(33%) in phosphate buffer saline (mM: NaCl, 136.9; KCl, 2.68; KH2 
PO4, 1.47; and Na2 HPO4, 6.62; pH 7.4) and kept at 4οC until further 
analysis. The 33% packed erythrocytes were used for the estimation of 
LPO, GSH, Glutathione reductase, Catalase and Superoxide dismutase. 
LPO and GSH were measured on the day of blood collection.

Measurement of LPO

Lipid peroxidation (LPO) was assessed by measuring 
malondialdehyde (MDA) levels by thiobarbituric acid (TBA) reaction 
[14]. In brief, 0.2 ml of 33% packed erythrocytes was incubated 
at 37±0.5οC for 2 h. The sample was mixed with 1 ml of 10% w/v 
trichloroacetic acid to precipitate protein. The mixture was centrifuged 
at 2000 rpm for 10 min and an aliquot of 1 ml supernatant was reacted 
with 1 ml of 0.67% thiobarbituric acid in boiling water bath for 10 
min. After cooling, it was diluted with 1 ml of distilled water and the 
absorbance was read at 535 nm. Results have been expressed as n mol/
ml packed erythrocytes.

Assay of GSH level

GSH content in erythrocytes was estimated by the method of 
[15] Prins and Loos (1969). Briefly, an erythrocyte pack of 0.2 ml 
(33%) was mixed with 4 ml of 0.08 NH2SO4. After 10 min, 0.5 ml of 
tungstate solution was added and mixed vigorously for 5 min to clear 
the brown hemolysate. After allowing it to stand for 5 min to avoid 
crust formation on top of the supernatant, it was centrifuged for 15 min 
at 2000 rpm at room temperature. Two milliliters of supernatant was 
mixed with 2.5 ml of Tris buffer (pH 8.0) and 0.2 ml of 5, 5’ –dithiobis-
2-nitrobenzoic acid reagent. Within a minute, absorbance was read 
at 412 nm. The levels of GSH have been expressed as mmol GSH/ml 
packed erythrocytes.

Determination of SOD activity

SOD activity was determined by the procedure of [16] Madesh and 
Balasubramanian (1998). The reaction mixture contained 0.65 ml PBS 
(pH 7.4), 30 µl 3-(4-5 dimethyl thiazol 2-xl) 2, 5-diphenyl tetrazolium 
bromide (MTT; 1.25 mm), 75 µl pyrogallol (100 µM), and 10 µl 

hemolysate (10%). The mixture was incubated at room temperature for 
5 min, and the reaction was stopped by adding 0.75 ml of dimethyl 
sulfoxide. The absorbance was read at 570 nm and the activity has been 
expressed as Unit. One unit of SOD was defined as the micrograms of 
hemoglobin causing 50% inhibition in the MTT reduction.

Determination of catalase activity

Catalase activity in erythrocytes was assayed by the 
spectrophotometric method of [17]. In brief, 2 ml of phosphate buffer 
(50 mM, pH 7.0) and 10 µl hemolysate (10%) were taken in a curvette. 
Reaction was started by adding 1 ml H2O2 (10 mM) and the absorbance 
was recorded at every 10 sec for 1 min at 240 nm against water blank. 
The activity of catalase has been expressed as mmol H2O2 utilized/min/
mg hemoglobin.

Determination of GR activity

GR activity was measured following the method of [18]. The 3 ml 
of reaction mixture contained 2.6 ml PBS 12 M, pH 7.2), 0.1 ml EDTA 
(15 mM), 0.1 ml oxidized glutathione (GSSG) (65.3 mM). To this, 10 µl 
of hemolysate was added and the volume was made up to 2.95 ml with 
distilled water. After incubation at room temperature for 5 min, 0.05 
ml of NADPH (9.6 mM) was added. Decrease in absorbance/min was 
recorded immediately at 340 nm for 3 min. Control was run without 
GSSG. The activity of GR has been expressed as unit/g hemoglobin. 
One unit is µmol NADPH utilized/min/g hemoglobin.

Estimation of Hemoglobin in erythrocytes was determined by 
using kits (BDH Chemical, England) following the manufacturer’s 
recommendations.

Statistical analysis

All values have been expressed as mean ± SEM. Two-way analysis 
of variance followed by Duncan’s post-hoc test was used to find out 
the differences between mean values. The differences were considered 
significant when p < 0.05.

Results
Lipid peroxidation and oxidative profile of male rats exposed to 

insecticide Raid® in erythrocyte, liver and kidney is shown in Table 
1. The data show that Raid® has no effect on the antioxidants on the 
erythrocyte, liver and kidney when administered for thirty days. It 
is equally observed that all oxidative profiles were decreased after 60 
days. All the parameters either in erythrocyte or the organs compared 
nagatively with the control groups (P<.05). The results indicated that 
catalase, SOD, Gr, and GSH levels significantly decreased in rats treated 
with insecticide Raid® alone compared with the liver and kidney. 
Besides, raid-induced oxidative damage caused a significant increase 
in MDA levels of the liver and kidney tissues. More so, rats exposed for 
60 days increased lipid peroxidation level by 2.0% of the control these 
effects are marked for reduced glutathione which decreased by 2.4% for 
30 days and 5% for 60 days respectively. In the liver, insecticide Raid® 
could not produce any significant changes in the magnitude of LPO 
and glutathione reductase levels respectively, but show some activities 
in catalase (0.75%), SOD (0.23%), reduced glutathione (0.07%), i.e 
when rats are exposed for 30 days. However, after 60 days of exposure, 
Raid® caused significant increased in LPO (10.3%) p<0.05, diminution 
in the activities of catalase (5.5%), SOD (9.5%), GR (8.5%), and reduced 
glutathione (12%) levels. In the kidney the effect of insecticide is less 
marked in MDA (1.3%), whereas, there are decreases in catalase (0.6%), 
SOD (0.7%), GR (1%) and reduced glutathione (1.3%) for 30 days. 
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While at 60 days, rats exposed for 60% showed pronounced effects in 
the increased level of malondialdehyde (24%) and diminution in the 
levels of SOD (1.7%), GR (2.5%) and glutathione reductase (1.8%). 

Discussion
From the data presented in table 1 it is apparent that the insecticide 

Raid® is central to all the complex multifaceted reactive system, 
where there is substantial decreases in the inter-dependence between 
separate organ component members i.e. the malondialdehyde, 
catalase, Superoxide dismutase, glutathione reductase and glutathione. 
Glutathione complex participates in detoxification at several different 
levels, and may be responsible for various increases in malondialdehyde 
and the decreases in oxidative profiles of the rat scavenging for free 
radicals against Raid® toxic products.

Increases in the intracellular levels of pesticides, if not contained 
may lead to membrane dysfunction and inactivation of proteins 
compounds. Thus, the antioxidant responsive elements found in 
cells and organs are inducible by oxidative and chemical stress [19]. 
These antioxidants provide the multiple defenses against frequently 
and potentially reactive oxygen species (ROS), enhanced antioxidant 
and detoxification capacity of normal cells may be affected by many 
pesticides agents. Chronic oxidative stress has numerous pathological 
consequences including cancer [20], arthritis and neurodegenerative 
disease [4]. For example, the decreases observed in the oxidative profile 
of rats after exposure to insecticide Raid® is associated with the major 
mechanism for cellular protection against agents which generate 
oxidative stress. 

Many pesticides are hydrophobic molecules that connect 
extensively to biological membranes, particularly to the phospholipids 
bilayers [21] and in lipid-rich internal tissues including body fat, liver, 
kidney, and elements of the central and peripheral nervous system 
[22]. They may damage the membranes by inducing lipid peroxidation 
that may have led to accumulation of malondialdehyde. Erythrocytes 
are more vulnerable to LPO [23]. Lipid peroxidation has been shown 
to cause profound alterations in the structure and functions of the 
cell membrane including decreased membrane fluidity, increased 
membrane permeability, inactivation of membrane-bound enzymes, 
and loss of essential fatty acids [21]. This kind of pesticides may also 
cause serious adverse impact to non-target organisms and humans 
[24]. The primary toxicity of these pesticides may therefore be due to 
irreversible inhibition of lipid peroxidation [25]. The bottom line is 
that humans regularly interact with countless pesticides substances that 
could trigger illness on a daily basis. This underscores the importance 

of living life as purely as possible. What it means is that, since these 
environmental pollutions of pesticides are so common and widespread, 
virtually everyone could be at risk. Environmental pesticide must also 
be a concern for those predisposed to an auto-immune disease. 

Among common pesticides, organophosphorus (OP) compounds 
are used in the industry as softening agents, hydraulic liquids, 
additives to lubricants and antioxidants. They are used in agriculture 
as pesticides, insecticides, and acaricides; and in home as chemical 
cleaning agents [26]. Wide range application of pesticides can lead to 
penetration of pesticides into hydrological systems or contamination 
of food crops. Furthermore, pesticides are known to cause inhibition of 
pseudo-cholinesterase activity [27]. According to recent studies, many 
organs such as the heart [25], the kidney [28], the pancreas [29], the 
liver [30], the reproductive system [31], hematological and biochemical 
parameters [30] could be affected by pesticide toxicity. These damages 
cause inflammation leading to mitochondrial toxicity [32] and 
dysfunctional mitochondria enhance susceptibility to cell death [33], 
tissue impairment sets in followed by pathology. 

Several other studies with cell cultures or experimental animals 
have shown that the oxidative shift in the intracellular glutathione 
(redox status) is typically associated with cellular dysfunction [34,35]. 
Complementary studies in human have shown that oxidative changes 
in the plasma (i.e., extracellular) are correlated with aging-related 
patho-physiological processes [36]. The available evidence suggests 
that these changes play key role in various conditions which limit 
the human life span [35]. Such theories claim that oxidative stress 
within mitochondria can lead to a vicious cycle in which damaged 
mitochondria produce increased amounts of reactive oxygen species, 
leading in turn to progressive augmentation in damage cell [36]. For 
example, the widespread use of glyphosate, the active ingredient in 
the herbicide Roundup, is exacerbating the problem. Glyphosate 
immobilizes certain nutrients, rendering them inaccessible to the plant, 
which in turn robs of essential micronutrients normally from food. It 
also cannot be washed off, as it is absorbed systemically through the 
plant, which means consumption of herbicide is far more than ever 
imagined. Besides, glyphosate-induced oxidative damage caused a 
significant decrease in GSH levels and a significant increase in MDA 
levels of the liver and kidney tissues [37]. Glyphosate is suspected of 
causing genetic damage [5], infertility and cancer [38]. It is also acutely 
toxic to fish and birds and can kill beneficial insects and soil organisms 
that maintain ecological balance. 

Blood Lipid Catalase Superoxide Glutathione GSH
Erythrocyte peroxidation dismutase reductase (glutathione)

Control 4.88(0.28) 89.73(2.84) 4.28(0.16) 14.24(0.84) 0.42(0.03)
30 days 4.89(0.11) 89.72(2.60) 4.2990.200 14.25(0.07) 0.41(0.92)
60 days 4.98(0.18)* 89.05(2.42)* 4.21(0.18)* 14.24(0.01)* 0.40(0.13)*

Liver cont 4.52(0.37) 89.12(2.03) 4.36(0.17) 14.19(1.37) 0.47(0.25)
30 days 4.52(0.20) 88.37(1.87) 4.31(0.15) 14.18(0.08) 0.46(0.14)
60 days 5.04(0.62)* 84.45(3.00)* 3.98(0.17)* 13.08(0.02)* 0.42(0.26)*

Kidney cont 3.96(0.52) 78.24(0.96) 4.08(0.08) 14.50(0.21) 3.09(0.01)
30 days 4.01(0.34) 77.81(2.65) 4.05(0.69) 14.34(0.22) 3.05(0.04)
60 days 5.24(0.65)* 76.88(0.12)* 3.98(0.23)* 13.24(0.57)* 3.08(0.02)

Lipid peroxidation: nmol malondialdehyde/ml packed erythrocytes; Catalase: nmol H2O2 utilized/min/mg hemoglobin; Superoxide dismutase: One unit is µg hemoglobin 
required to inhibit 3-(4-5 dimethyl thiazol 2-xl) 2, 5-diphenyl tetrazolium bromide reduction by 50%; Glutathione reductase: µmol NADPH utilized/min/g hemoglobin. ( ) 
Values represent mean ± SE (n = 3). *p<0.05 compared to control  

Table 1: Lipid peroxidation and antioxidative systems in erythrocytes, liver and kidney of male rats exposed to insecticide Raid® for 30 days and /or 60 days.
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