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ABSTRACT 

Pesticides are chemical substance used in agricultural land to protect the crops and increase 

the production and also accumulate in food chain causing risks to mammals. Gerbil is easily 

found in agricultural fields and is a most destructive pest of crops and stored grains in 

Northern India, especially in the desert of Rajasthan. They possess similar physiological and 

biological mechanism to human beings. Therefore present study is focused on pesticide 

pollution in agricultural fields taking the Gerbil as a biological indicator by analyzing the 

pesticide residue in liver, kidney and brain of Gerbil. The Gerbil was randomly collected 

from the agricultural fields of Jaipur. They were not given any pretreatment and their tissues 

(Liver, Kidney and Brain) were directly taken for analyzing organo-chlorine pesticide and 

their extent of contamination was estimated by GLC. In present study enough concentration 

of organo-chlorine pesticide residue was found in tissues of Gerbil which enter the animal via 

food chain directly or indirectly and it reveals that Gerbil can be used as an indicator of 

pesticide pollution in agricultural fields. The tissues found were laced with pesticides and the 

brain had the maximum amount of total HCH while liver and kidney had the maximum 

amount of DDT respectively.  
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INTRODUCTION 

Man in his urge to flourish on earth has 

unintentionally created many problems of 

great magnitude. He started the extensive 

use of pesticides in agriculture and public 
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health as early as 1944 [1]. In agriculture, 

pesticides are widely used to control weeds, 

pests, diseases, and other plant pathogens to 

increase the production [2]. Despite their 

usefulness, pesticides could pose potential 

risks to food safety, the environment, and 

all living things. The widespread 

application of pesticides in agriculture, 

public health, industry and in homes can 

result in the accumulation of pesticides in 

environment [3]. By the use of pesticides in 

the last five decades, the quantity and 

quality of food is improved. But their 

adverse effect on untarget organisms has 

also increases [4]. 

World pesticide expenditure reaches 

more than $ 30 billion annually with 

pesticides alone accounting for nearly one 

third of the total amount [5]. The persistent 

use of organo-chlorine pesticides such as 

DDT, dieldrin, aldrin, chlordane, 

heptachlor etc. remain in soil for many 

years and even decades. They are 

progressively transferred from soil to edible 

crops, grass, herbivores and eventually to 

man. The wide spread use of pesticides and 

the presence of their residues in aquatic 

biota and food commodities has resulted in 

their accumulation in almost every human 

being and causing various health problems 

like carcinogenicity, mutagenicity and 

teratogenicity [6]. The International 

Agency for Research on Cancer (2015) 

classifies DDT as group 2A “probably 

Carcinogenic to humans [7]. To view the 

health of natural eco system, bio indicators 

like plants, animals, planktons and 

microbes are used [8]. Animal indicators 

also help in detecting the amount of toxins 

present in the tissues of animals [9]. The 

organo-chlorine pesticides mainly affect 

central nervous system and liver of 

mammals. All the members of organo-

chlorine compounds are neurotoxic 

substances [10]. The majority of modern 

pesticides owe their toxicity as they are 

able to attack the nervous system as the 

primary target. Poisoning the nervous 

system is the quickest and surest way of 

chemically upsetting the regular body 

mechanism. Pesticides also alter the taste 

responses in Gerbil [11]. The present study 

is designed to access the organo chlorine 

pesticide residue levels in kidney, liver and 

brain of Gerbil. 

MATERIALS AND METHODS 

 Pesticides are perhaps one of the 

most ubiquitous of the potentially harmful 

chemicals encountered in the environment. 

Considering the fact that a wide variety of 

pesticides accumulate almost at all the 

trophic levels so a continued surveillance 

on the levels of contaminants becomes an 

important task to ensure the wellbeing of 

human progeny. 
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 Therefore, present study embodies 

to monitor the pesticide pollution in the 

agricultural fields, taking the Gerbil as a 

biological indicator by analyzing the 

pesticide residues in liver, brain and kidney 

of Gerbil. 

Toxicants selected: 

Organo-chlorine pesticides due to their 

non-biodegradable nature are persistent in 

the environment. The persistent organo-

chlorine pesticides remain in soil for many 

years and even decades. The study was 

concentrated mainly on organo-chlorine 

pesticides. 

Collection of Sample: 

The Gerbil (Meriones hurrianae or Jerdon) 

was randomly collected from the 

agricultural fields of Jaipur. They were not 

given any pretreatment and their tissues 

(brain, kidney, liver) were directly taken for 

analyzing organo-chlorine pesticide and the 

extent of contamination was estimated by 

GLC. 

 
Figure 1: Experimental protocol 

RESULTS AND DISCUSSION 

In present study Gerbil were taken from the 

agricultural field as the indicator of organo 

chlorine pesticides pollution. Then their 

tissues brain, liver, kidney were analyzed in 

GLC. The tissues were found laced with 

pesticides and the brain had the maximum 

amount of total HCH (8.785ppm), while 

liver and kidney had the maximum amount 

of DDT (6.987 ppm) and (1.400 ppm) 

respectively (Table 1). 

The total organo chlorine pesticide level in 

brain was found to be 15.354 ppm. In liver 

it was 11.400 ppm followed by kidney 

which had the concentration of 2.580 ppm 

of organo chlorine pesticides. Thus the total 

organo chlorine pesticide burden in animal 

was (29.334) ppm (Figure 2). 

G.L.C. [E.C.D.]

Concentratie with

Rotatory flush evaporator

Clean up

Silica Gel eluted Hexane

Rotatory flush evaporator

Separation with hexane

Extraction with acetonitrile

Collection of sample



Godha M* and Jain PK                     

IJBPAS, February, 2020, 9(2) 

Table 1: Organo chlorine pesticide levels in different tissue of Gerbil collected from agricultural fields.
Organo-chlorine  residues 

-HCH 
-HCH 
-HCH 

TOTAL HCH 
Heptachlor 
H. Epoxide 

TOTAL HEP 

Aldrin 
DDE 
DDD 
DDT 

TOTAL DDT 

TOTAL 

   

Figure 2: Organo-chlorine pesticide residue levels in tissue of brain, liver and kidney of Gerbil

CONCLUSION 

In present study 

hurrianae (JERDON), the Indian desert 

Gerbil was selected as an indicator of 

pesticide pollution, which is a most 
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chlorine compounds. Liver being the main 

site of metabolic activity in the body and is 

highly active in both toxifying and 

detoxifying pesticides, was selected for the 

study purpose. It acts as a vital processing 

organ where nutrients absorbed from the 

G.I. tract and transformed into material 

required by specialized tissue of the body. 

All organo chlorine compounds are 

neurotoxic substances. Present study also 

indicates that all organo chlorine pesticide 

was found in brain. The maximum amount 

of HCH was found in brain. BHC causes 

damage to the endocrine glands of Gerbil 

[13]. The combination of DDT and dialdrin 

is much more toxic to the liver of rats than 

administering each pesticide separately 

[14]. 

Present study also indicates the maximum 

amount of DDT and aldrin was found in 

liver. Organo chlorine residues are detected 

in measurable concentrations in brain, liver 

and kidney because of the world wide 

pollution of air, water, soil and foods. The 

concentrations vary from region to region 

according to chemical, climatic, socio-

economic and geographic factors. 

Persisting pesticides used in agriculture are 

found in relevant concentrations in 

agriculture products from there they enter 

the nutritional chain [15, 16].The extent of 

hazard depends on the amount of residue 

and its toxicity, the residues of these organo 

chlorine pesticides gradually increase as 

they pass from lower to higher trophic level 

through a process of bio-magnification. In 

present study enough concentration of 

organo chlorine pesticide residue was 

found in Gerbil tissues (liver, kidney and 

brain) which enter the animal via food 

chain directly or indirectly. From present 

study it is evident that Gerbil can be used to 

monitor the pesticide pollution in 

agricultural fields. 
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