
 

79 
 

International Journal of Agricultural and Applied Sciences, June 2022, 3(1):79-89 

https://www.agetds.com/ijaas 

ISSN: 2582-8053 

https://doi.org/10.52804/ijaas2022.3113 

 
 

Research Article 

 

Modulation of chlorpyrifos-induced genotoxicty and oxidative stress by cow urine 

supplementation in male wistar rats 
 

Shelly Sharma, Sukanya Mehra and Pooja Chadha* 
Cytogenetics Laboratory, Department of Zoology, Guru Nanak Dev University, Punjab, Amritsar-143005, India 

Corresponding author e-mail: poojachadha77@yahoo.co.in 

(Received: 08/01/2022; Revised: 13/04/2022; Accepted: 20/05/2022)   

 
ABSTRACT 

Due to extensive use of chemical fertilisers, pesticides and hormone injections our food is becoming poisonous and to 

eliminate such poisons from our body natural products can prove to be very effective. The therapeutic use of cow 

urine has a long history in India. And recently being considered as potent bio pesticide, the cow urine has been 

considered in the present study to evaluate its ameliorative potential against the oxidative stress and genotoxicity 

induced in the brain tissue of rat by intoxication of chlorpyrifos (CPF). Chlorpyrifos is a broad spectrum conventional 

organophosphate agrochemical used to control a variety of pests in agriculture and for domestic purposes. For the 

experiment the antioxidant potential of cow urine was measured by DPPH assay. Further in present inquisition 

ratswere divided into two groups, one exposed to1/8th, 1/4th and 1/2 of LD50 of CPF and other group of rats were treated 

with cow urine consecutively for ten days prior to exposure of CPF. Brain tissue was collected after 24hrs, 48hrs and 

72hrs of treatment. Symbolic elevation in %tail DNA, tail moment and MDA levels while reduction in SOD, CAT 

and GST activities was noted in chlorpyrifos treated groups as compared to control groups. The effect of dose was 

also ascertained for all parameters. On the other hand, pre-treatment with cow urine significantly abridged the effect 

of CPF intoxication. Thus, it appears from the study that cow urine ameliorates pesticide induced cancer insurgence 

in rat because of its high antioxidant levels and can be used as a viable potential substitute for anti-cancer therapy. 
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INTRODUCTION 

During recent years agrochemicals being extensively 

and indiscriminately applied globally as plant protection 

agents and for boosting food production leading to 

discharge of large amounts of these chemicals into the 

environment. Among them many of them cause 

detrimental effects to non-target organisms. 

Organophosphate pesticides being pervasive in both 

developed as well as developing countries leads to the 

concerns regarding the relative safety of these chemicals 

on the environment as well as human health (Saulsbury 

et al., 2009). Chlorpyrifos (CPF) being highly applied 

organophosphorus pesticide against several pests.  The 

advert effects of chlorpyrifos mainly attribute to the 

irreversible inhibition of enzyme acetylcholinestrase 

(AChE) which leads to accumulation of acetylcholine, its 

decreased activity and thus preventing smooth 

transmission of nerve impulse (Colovic et al., 2013; 

Singh et al., 2010) Thus due to extensive use and 

accessibility, exposure to CPF has become a major 

global health concern. Consequently, there is a dire need 

to search for natural antitoxic alternatives to alleviate the 

toxic effects.  

Natural products include large group of chemical 

compounds produced by living organisms viz., animals, 

bacteria, fungi and plants that have distinctive 

therapeutic effects. In the broadest sense, natural 

products include any substance produced by life (Strobel 

and Daisy,2003). The bioactive compounds present 

inside the natural resources have persistently been of 

great interest to researchers working on several disorders 

(Hemraj et al., 2012). Most of the cancer therapeutic 

drugs have been derived from natural resources 

(Aggarwal et al., 2006). Researchers have generated 

number of new anti-cancer drugs but resistance to these 

drugs imposes great challenge to introduction of new 

drugs. Thus, the modern research world is taking huge 

interest in traditional medicines along with the modern 

therapies. 

In ancient Vedas cow urine has been considered holy and 

compared to the nectar (Rigveda 10.15). According to 

Ayurveda Sangraha, the ancient scriptures, Sushrut 

samhita (45/221) and Charak (sloka-100), cow urine 

possesses medicinal values and is considered to be active 

in treating various types of disorders. Due to its several 

pharmaceutical values cow urine has been considered for 

the treatment of various diseases including diarrhoea, 

gastric infection, renal colic, jaundice, anaemia, skin 

diseases, fever, epilepsy, anaemia, abdominal pain, 

constipation and arthiritis etc.( Nagda and Bhatt, 2014) 
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It is also considered neuroprotective agent and known to 

generate bioenergy at sub cellular level (Kelly, 1997; 

Randhawa, 2010) .The analysis of cow urine also shows 

that it carries minerals, enzymes as well as vitamin A, B, 

C, D and E. Also, it is found to contain volatile fatty acids 

along with antioxidants which quench the formed 

reactive oxygen species responsible for DNA damage 

(Pathak ML & Kumar A., 2010). Also, cow urine has 

been found to carry antimicrobial and lipase potential 

which can be the important factor for its usage as a 

medicine (Kumar et al., 2004). The study permed by 

Jarald et al., 2008) revealed cow urine carries antioxidant 

and antimicrobial activities.  

Though there are numerous examples stating the 

efficiency of cow urine yet scientific reports are few. 

However, its efficacy against toxicants such as pesticides 

induced toxic effects is scarcely explored.  Therefore, the 

present study was undertaken to fill the lacuna in this 

regard. Consequently, in the present study the potential 

of cow urine in alleviating the oxidative stress and 

genotoxcity induced by chlorpyrifos in brain of rat has 

been investigated. 

 

MATERIALS AND METHODS 

Chemicals 

CPF (99%) was purchased from Sigma Aldrich, St 

Louis, U.S. Cow urine was obtained from Divya 

Pharmacy, Haridwar, India, while all other chemicals 

used were of analytical grade and were obtained from 

Sisco Research Laboratory, Mumbai, India. 

Determination of Antioxidant Activity using DPPH 

free radical scavenging activity of cow urine 

The free radical scavenging capacity of the cow urine 

was determined by DPPH method described by Brand-

Williams et al. (1995) with slight modifications. The 

DPPH radical solution (200µM) was prepared in 

methanol. The cow urine sample (10µl) was added to the 

tubes followed by addition of 3 ml DPPH solution and 

was incubated for 30 min at room temperature. The 

absorbance was recorded at 517 nm using Shimadzu UV-

1700 Pharma spec. Ascorbic acid was used as positive 

control. The results were expressed as % radical 

scavenging activity. The percentage radical (%) 

scavenging activity was calculated by the following 

formula: 

 

% inhibition =
Absorbance of control –  Absorbance of sample 

Absorbance of control
𝑥100 

 

Experimental Design 

The experiment was divided into two parts. In the first 

part three groups of rats were treated with the three 

concentrations of chlorpyrifos i.e 1/8th, 1/4th and ½ of 

LD50 (152 mg/kg b.wt) dissolved in corn oil along with 

one control group treated with corn oil. In the second 

part, again four groups were considered. All the groups 

were pre-treated with 0.5ml of cow urine for ten 

consecutive days and then administered with all three 

concentrations of chlorpyrifos in corn oil. Control group 

is also treated with cow urine. Each group contains ten 

rats. 

Animals and care 

Mature male Wistar rats having weight 120±20 g was 

used for the experiment. Animals were caged at room 

temperature with a relative humidity and on a 12 h light–

darkness cycle. The animals had free access to 

commercial pellet diet and water ad libitum. All the 

experiments were performed according to guidelines for 

use and care of laboratory animals and were approved by 

Committee for Purpose of Control and Supervision of 

Experiments on Animals (C.P.C.S.E. A). Animals were 

acclimated 15 days prior to any experiment. 

Tissue preparation 

The animals were sacrificed after 24, 48 and 72hrs of 

treatment. After decapitation, brain was immediately 

removed; blotted, weighed and washed using chilled 

saline solution. One part of the brain tissues was minced, 

cut into small pieces and then dried on a filter paper and 

homogenized (10% w/v) separately, in ice- cold 1.15% 

KCl, 0.01 M sodium, potassium phosphate buffer (pH 

7.4) in a Potter–Elvehjem type homogenizer. Further, the 

homogenate was centrifuged at 18,000g for 30 min at 

4◦C, and the resultant supernatant was used for the 

determination of different enzyme assays and TBARS 

and glutathione content. The other region of the brain 

was used for single cell gel electrophoresis for 

genotoxicity assessment. For this, homogenate (25% 

w/v) of fresh tissues was prepared in homogenizing 

buffer (0.075 M NaCl containing 0.024 M EDTA, pH 

7.2) in a Potter Elvehjem homogenizer. To obtain nuclei, 

the homogenate was centrifuged at 900g for 10 min and 

the pellet was gently suspended in 4.0 ml of chilled 

homogenizing buffer. 

Determination of Genotoxicity 

The potential genotoxicity of CPF was determined by 

following the basic protocol for the Comet Assay, with 

some modifications (Singh et al., 1988). 

Slide Preparation 

Clean and dried slides were layered with 75µl of normal 

melting agarose (1% prepared in 0.1 M sodium 

phosphate buffer, pH 7.2 containing 0.9% NaCl) and 

allowed to solidify. The precoated slide was once again 

coated with second layer of 75µl of a mixture containing 

equal volumes of sample homogenate and low melting 

agarose (2% in phosphate buffer saline). Slides were 

then immersed in the lysing buffer (containing 2.5 M 

NaCl, 100 mM EDTA, 10 mM Trizma base, pH 10.0 

adjusted with 10 N NaOH and with 5% DMSO and 1% 

Triton X-100) for 3 hrs in the dark. After lysis, 

electrophoresis was performed for 20 min for unwinding 

of DNA and left undisturbed. The slides were then 

placed and immersed in fresh electrophoresis buffer in 

order to remove all lysing solution. Electrophoresis was 

performed for 20 min at constant voltage (1 V/cm and 

300 mA). After electrophoresis, the slides were washed 

thrice with freshly prepared neutralizing buffer (0.4 M 

Tris-HCl, pH 7.4) for 10 min each at room temperature. 

Slides were dehydrated in absolute methanol for 10 min 
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and left at room temperature to dry. The whole procedure 

was performed in dim light to minimize artifactual DNA 

damage. After drying, each slide was stained with 20µl 

of ethidium bromide rinsed with water, and covered with 

a coverslip. Slides were scored under fluorescence 

microscope and analyzed using casplab software.  A total 

of 100 cells were scanned per three slides per tissue per 

animal randomly (with a total of 300 cells scored per 

tissue per animal) and analyzed using an image analysis 

system (casplab). The % tail DNA and tail moment (TM) 

were considered as the measure of DNA damage. 

Biochemical analysis 

Determination of thiobarbituric acid reactive 

substances in rat brain 

 According to the method of Draper and Hardley, 1990, 

the extent of lipid peroxidation in terms of thiobarbituric 

acid reactive substances (TBARS) formation was 

measured. Brain supernatant was mixed with 1.25 ml 

TCA, 2 ml TBA (0.67%) and heated for 1 hr at 80◦C.  

After cooling, the precipitate was removed by 

centrifugation. The absorbance of the sample was 

measured at 532 nm using a blank containing all the 

reagents except the sample. As 99% TBARS are 

malondialdehyde (MDA), so TBARS concentrations of 

the samples were calculated using the extinction co-

efficient of MDA, which is 1.56 ×105 M-1 cm-1. 

Determination of glutathione S-transferase (GST) 

activity in rat brain 

Glutathione S-transferase catalyzes the conjugation 

reaction with glutathione in the first step of mercapturic 

acid synthesis. The activity of GST was measured 

according to the method of Habig, 1974. One unit of 

GST activity is defined as 1 mol product formation per 

minute. 

Determination of superoxide dismutase (SOD) 

activity in rat brain 

Superoxide dismutase was assayed according to Kono, 

1978. One unit of enzyme activity was defined as the 

amount of the enzyme exhibiting 50% inhibition of auto-

oxidation rate of pyrogallol. Data is expressed as U/mg 

protein. 

Determination of catalase (CAT) activity in rat brain 

The enzyme catalase converts H2O2 into water. The CAT 

activity in brain supernatant was measured 

spectrophotometrically at 240 nm by calculating the rate 

of degradation of H2O2, the substrate of the enzyme 

(Aebi, 1984). Activity was monitored at 240 nm for 60 

s. Data is expressed as U/mg protein. 

Protein estimation 

The protein content of the tissue homogenates mentioned 

earlier was determined by following the method 

described by Lowry, 1951 using bovine serum albumin 

as a standard. 

Statistical analysis 

The data were analyzed using SPSS 11.0 for Windows. 

The significance of differences was calculated using 

one-way analysis of variance (ANOVA) followed by 

Tukey’s procedure for multiple comparisons.  

 

RESULTS AND DISCUSSION 

DPPH Assay  

The amount of DPPH reduced was quantified by 

measuring a decrease in absorbance at 517nm. The cow 

urine sample exhibited a higher DPPH radical 

scavenging activity of 80.93±0.32 %.  

The genotoxicity and oxidative stress results of the study 

have been given in the Tables 1-2 and Figures 1-4. 

Chlorpyrifos administration increased DNA damage, 

MDA production and decreased SOD, CAT and GST 

levels in brain tissues when compared to the control 

group. Pre-treatment with cow urine alleviates the effects 

of CPF treatment. The MDA level decreased while there 

was remarkable increase in the SOD, CAT and GST 

levels. The details of results have been described in the 

following sub sections. 

Comet assay 

The DNA damage was expressed as % tail DNA and tail 

moment, as presented in Tables 1-2 respectively. The rat 

groups exposed to different concentrations of CPF 

exhibited significantly higher values of % tail DNA as 

well as tail moment (p≤0.01) as compared to control 

groups at all-time intervals. Comparisons of the 

treatment groups within different doses and time 

intervals indicated significant differences as shown in 

Tables 1-2. Highest damage was observed at 24 hrs after 

treatment with  all doses. It was found that increase in 

DNA damage was concentration dependent. Further, 

cow urine treatment caused a depression in the DNA 

damage as revealed by significant lowered values 

observed for % tail DNA and tail moment in all groups 

pretreated with cow urine as compared to only CPF 

treated group. No significant change was recorded in the 

control groups compared to cow urine groups 

respectively. 

MDA levels 

The level of MDA was significantly increased in the 

chlorpyrifos treated groups as compared to the control 

(Figure 1.1). The effect of concentration and duration 

was found to be significant (p≤0.01). The MDA level 

significantly decreased in brain tissues at all time 

durations in CPF plus cow urine treated groups as 

compared with the groups treated with chlorpyrifos only 

(p ≤0.01, Fig. 1.1- 1.3).  

GST activity 

Similar to the above results the GST activity decreased 

in the chlorpyrifos treated groups as compared to control 

groups. Effect of concentration and duration was found 

to be significant. A significant increase in GST levels 

was observed in groups pretreated with cow urine and 

then administrated CPF as compared to only CPF treated 

groups (p≤0.01, Fig. 2.1- 2.3). 

CAT activity 

The activities of CAT were significantly inhibited to 

varying extents; however, pre-treatment with cow urine 

induced changes and significantly increased its activity 

(p≤0.01, Fig. 3.1- 3.3). 

SOD activity 
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A significant decrease in SOD activity was observed at 

the end of the all doses and time intervals in the group 

treated with CPF only as compared with the control 

group, while statistically significant changes were 

observed in the cow urine-plus-chlorpyrifos groups. 

SOD activity increased significantly in the cow urine 

plus chlorpyrifos treated groups as compared with the 

only chlorpyrifos treated group at all time intervals (p 

≤0.01, Fig. 4.1- 4.3). 

Table 1. Effect of different concentrations of CPF and 

CPF+ CU on % tail DNA of rat brain at different time 

intervals.  
 24 hrs 48hrs 72hrs 

CO 6.07±0.05a,p 6.26±0.20a,p 5.57±0.38a,p 

CU 5.20±0.01a 6.52±0.46a 5.63±0.32a 

38mg CPF 48.08±0.15b,r 46.35±0.22c,r 41.17±0.13d,r 

38mg CPF 

+CU 

43.99±0.10* 40.19±0.10* 33.70±0.31* 

76mg CPF 61.73±0.21b,s 56.39±0.02c,s 50.47±0.36d,s 

76mg 

CPF+CU 

54.77±0.12* 48.48±0.05 * 45.57±0.39* 

Results are shown as means± S.E. Means that do not 

share a common letter are significantly different 

(p≤0.01). Different letters a, b, c, d signify the effect of 

duration and p, r, and s signify the effect of 

concentration. *means significantly lower as compared 

to CPF treated group (p≤0.01). CO: Corn oil, CU: Cow 

urine CPF: Chlorpyrifos, CPF+CU: Chlorpyrifos and 

cow urine.  

Table 2. Effect of different concentrations of CPF and 

CPF+ CU on tail moment of rat brain at different time 

intervals  
 24 hrs 48hrs 72hrs 

CO 0.67±0.01a,p 0.69±0.03a.p 0.59±0.04a,p 

CU 0.54±0.01a 0.72±0.06a 0.58±0.05a 

38mg CPF 33.15±0.17b,r 30.19±0.80c,r 26.09±0.09d,r 

38mg 

CPF+CU 

27.79±0.09* 25.37±0.23* 20.18±0.21* 

76mg CPF 46.57±0.39b,s 40.87±0.22c,s 35.60±0.41d,s 

76mg 

CPF+CU 

38.65±0.11* 33.12±0.05* 30.80±0.38* 

Results are shown as means± S.E. Means that do not 

share a common letter are significantly different 

(p≤0.01). Different letters a, b, c, d signify the effect of 

duration and p, r, and s signify the effect of 

concentration. *means significantly lower as compared 

to CPF treated group (p≤0.01).  CO: Corn oil, CU: Cow 

urine CPF: Chlorpyrifos, CPF+CU: Chlorpyrifos and 

cow urine. 

 

 
Figure1.1: Effect of different concentrations of CPF on MDA levels in rat brain at different time intervals. Results 

are shown as means± S.E. Means that do not share a common letter are significantly different (p≤0.01). Different 

letters a, b, c, d signifies the effect of duration and p, q, r, and s signifies the effect of concentration. 

 

 
Figure 1.2: Effect of 38mg CPF and CPF+CU on MDA levels of rat brain at different time intervals. Results are 

shown as means± S.E *means significantly lower as compared to CPF treated group (p≤0.01). CO: Corn oil, CU: 

Cow urine CPF: Chlorpyrifos, CPF+CU: Chlorpyrifos and cow urine. 
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Figure 1.3: Effect of 76mg CPF and CPF+CU on MDA levels of rat brain at different time intervals. Results are 

shown as means± S.E. *means significantly lower as compared to CPF treated group (p≤0.01). CO: Corn oil, CU: 

Cow urine CPF: Chlorpyrifos, CPF+CU: Chlorpyrifos and cow urine. 

 

 
Figure2.1: Effect of different concentrations of CPF on GST levels in rat brain at different time intervals. Results 

are shown as means± S.E. Means that do not share a common letter are significantly different (p≤0.01). Different 

letters a, b, c, d signifies the effect of duration and p, q, r and s signifies the effect of concentration. 

 

 
Figure 2.2: Effect of 38mg CPF and CPF+CU on GST activity of rat brain at different time intervals. Results are 

shown as means± S.E. *means significantly higher as compared to CPF treated group (p≤0.01). CO: Corn oil, CU: 

Cow urine CPF: Chlorpyrifos, CPF+CU: Chlorpyrifos and cow urine. 

 

 
Figure 2.3: Effect of 76mg CPF and CPF+CU on GST activity of rat brain at different time intervals. Results are 

shown as means± S.E. * means significantly higher as compared to CPF treated group (p≤0.01). CO: Corn oil, CU: 

Cow urine CPF: Chlorpyrifos, CPF+CU: Chlorpyrifos and cow urine. 
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Figure 3.1: Effect of different concentrations of CPF on CAT levels in rat brain at different time intervals. Results 

are shown as means± S.E. Means that do not share a common letter are significantly different (p≤0.01). Different 

letters a, b, c, d signifies the effect of duration and p, q, r and s signifies the effect of concentration. 

 

 
Figure 3.2: Effect of 38mg CPF and CPF+CU on CAT activity of rat brain at different time intervals. Results are 

shown as means± S.E. * means significantly higher as compared to CPF treated group (p≤0.01).  CO: Corn oil, CU: 

Cow urine CPF: Chlorpyrifos, CPF+CU: Chlorpyrifos and cow urine. 

 

 
Figure 3.3: Effect of 76mg CPF and CPF+CU on CAT activity of rat brain at different time intervals. Results are 

shown as means± S.E. *means significantly lower as compared to CPF treated group (p≤0.01). CO: Corn oil, CU: 

Cow urine CPF: Chlorpyrifos, CPF+CU: Chlorpyrifos and cow urine. 
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Figure 4.1: Effect of different concentrations of CPF on SOD levels in rat brain at different time intervals. Results 

are shown as means± S.E. Means that do not share a common letter are significantly different (p≤0.01). Different 

letters a, b, c, d signifies the effect of duration and p, q, r and s signifies the effect of concentration. 

 

 
Figure 4.2: Effect of 38mg CPF and CPF+CU on SOD activity of rat brain at different time intervals. Results are 

shown as means± S.E. *means significantly higher as compared to CPF treated group (p≤0.01). CO: Corn oil, CU: 

Cow urine CPF: Chlorpyrifos, CPF+CU: Chlorpyrifos and cow urine. 

 

 
Figure 4.4: Effect of 76mg CPF and CPF+CU on SOD activity of rat brain at different time intervals. Results are 

shown as means± S.E. *means significantly higher as compared to CPF+CU treated group (p≤0.01).  CO: Corn oil, 

CU: Cow urine CPF: Chlorpyrifos, CPF+CU: Chlorpyrifos and cow urine. 
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highlighted. Martinez et al. (2014) also reported the 

genotoxic effects of commercial formulations of 

chlorpyrifos. 

Pesticides have been known to augment the production 

of reactive oxygen species, which in turn generate 

oxidative stress in different tissues (Mansour et al., 

2009). Further, generation of free radicals cause lipid 

peroxidation, DNA damage and later promotion and 

progression of carcinogenesis. Though, the organisms 

are equipped with an antioxidant defence system to 

shield tissues against oxidative damage but if the rate of 

reactive oxygen species production exceeds the capacity 

of defence mechanisms, cellular and DNA damage can 

occur (Cadet et al., 2003). This may be one of the 

possible reasons for DNA damage in brain. Results of 

present study indicate that exposure to chlorpyrifos 

significantly increase MDA levels in brain tissue. MDA 

is one of the major oxidation products of peroxidized 

polyunsaturated fatty acids and increased MDA content 

is an important marker of lipid peroxidation (Celik & 

Suzek, 2009). Thus, results of the present study are in 

agreement with previous reports where increase in MDA 

was also observed in vivo and in vitro due to chlorpyrifos 

in different tissues (Demerdash, 2011). However, 

supplementation of cow urine along with the 

administration of chlorpyrifos led to significant decrease 

in DNA damage and MDA levels, indicating that it may 

have beneficial role in lowering the chlorpyrifos induced 

toxicity. Earlier reports have also shown that 

supplementation with cow urine attenuated the increased 

MDA levels due to cisplatin (Ajith et al., 2007) . The 

results reveal that treatment with cow urine was effective 

in lowering the MDA levels. Thus, reduced levels of 

lipid peroxides indicate the effective antioxidant 

property of the cow urine in the moderation of tissue 

damage.  

As oxidative stress results when the balance between 

antioxidant system and ROS is lost therefore intoxication 

by chlorpyrifos may hamper balance of antioxidant 

system (Rao and Chhunchha, 2010). This is further 

depicted by decrease in the activities of CAT, SOD and 

GST, which further deteriorates the situation. Under 

physiological conditions, antioxidant enzymes such as 

SOD and CAT eliminate ROS, thereby playing an 

integral role in the antioxidative stress defence of cell 

(Bukowsk, 2004). Similar to earlier reports, results of the 

present study also show a decrease in SOD and CAT 

levels in the chlorpyrifos treated group and in all such 

cases the main culprit being superoxide radicals (Demir, 

2011). Brain SOD and CAT levels were also found to be 

lowered due to treatment with methyl parathion 

(Gultekin et al., 2011; Verma et al., 2009; Eraslan et al., 

2007). SOD catalyzes the conversion of superoxide 

radicals to hydrogen peroxide, while CAT converts 

hydrogen peroxide into water. Therefore, decrease in the 

activity of SOD may be attributed to the saturation of 

SOD during the process of converting O2  to H2O while 

that of CAT may involve saturation during the 

breakdown of free radicals and H2O2 or inhibition by 

radicals. All the pretreatment groups showed 

improvement in the levels of SOD and CAT.  

GST’s are the family of detoxifying enzymes that 

catalyse the addition of tripeptide glutathione to 

xenobiotic substrates which have electrophilic functional 

groups viz conjugation of variety of electorphiles to thiol 

group of GSH producing less toxic forms.  Thus, they 

play an important role in detoxification and metabolism 

of many toxic compounds (Ahmed et al., 2010; Carr et 

al., 1999; Mehra and Chadha, (2020).  Our present study 

found a decreased GST activity in animals intoxicated 

with chlorpyrios. The decreased GST activity might 

reflect cellular oxidative stress due to chlorpyrifos 

exposure.   

So, in the present investigation, cow urine has been 

found to ameliorate toxic potential of CPF due to its high 

antioxidant activity as depicted by DPPH antioxidant 

activity test of cow urine. Similarly, the treatment with 

cow urine in combination with synthetic antioxidants 

was found to modulate the lindane induced oxidative 

stress in kidney of Swiss mice (Nagda and Bhatt, 2013). 

The protective effect of cow urine may have been due to 

the antioxidant properties of it as revealed by Jarald et al. 

(2008). 

CONCLUSION 

The highlight of the study is the competence of cow urine 

against the pesticide induced toxicity, which can open 

new insight in the therapeutic world for treatment of 

various disorders implicating oxidative stress and DNA 

damage. The pharmaceutical industries can further 

explore its exquisite properties and use it for preparation 

of various types of drugs against various diseases like 

stress, cancer etc. Thus, sufficient routine consumption 

of cow urine by the individuals, especially farmers, who 

are recurrently exposed to pesticides, is recommended as 

it can prove beneficial in combating adverse effects of 

pesticides. 
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