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INTRODUCTION
Due to the symbiotic relationship with soil microflora and their ability 
to provide nutrient to the plant place the earthworm in an important 
place (Singh, 2018). Excessive use of nonspecific pesticides for short-
term agricultural gains threatens ecological diversity, including 
earthworms (Boedekar, 2020).The soil processes are regulated by 
earthworms which are the most prominent among all the soil fauna 
(Bartlett et al. 2010; Bawa et al., 2016). For various types of 
ecotoxicological testing the earthworms are used (Rault et al., 2007; 
Lee et al., 2008; Samal et al., 2017). The majority of total soil biomass 
are represented by earthworms and structure and function of the soil 
are also affected by the earthworm. The poison environment of the soil 
which is the natural habitat of earthworm, are due to the application of 
the pesticide and heavy metal which causes imbalance and disturbed 
ecological environment (Luo et al., 1999, Rao et al.,  2003, Weber, 
2007). The alimentary canal and the skins of earthworms are 
continuously expose to chemicals those are present in the soil. A lot of 
detoxification systems are required for their survival (Weber, 2007, 
Maity et al.,  2008). Now a days, new approach methodologies 
(NAMs) are more oftenly used in regulatory decision-making and one 
group of methods under this denominator are in silico models (Stucki 
et al., 2022), which is the subject of the present study. Once the 
relationship between a structural feature(s) and a property (e.g. an 
experimental measure such as biological activity)  (Piir et al., 2021).  

MATERIALS AND METHOD
Collection and Preparation of Samples
The earthworm, Eudrilus eugeniae were purchased from soil 
conservation office, Markona, Balasore and were acclimatized for 
seven days in the laboratory condition prior to the experiment. The 
earthworm, were cultured in the laboratory around the year and the 
healthy earthworms were collected randomly from bed. The clitellum 
part of the earthworms were dissected out and are fixed with 10% 
formalin for the time according to the size of the tissue. When the 
fixation is time is complete then the tissues are prepared for 
histological section.

Methods for Histology
Weight of the earthworm (both control and experimental) were taken. 
then the animal was put in a beaker with some water and the mouth of 
the beaker was closed with aluminium foil making few small 
perforations. This was done to clear the soil from the gut of earthworm, 
so that the section of the particular region of the earthworm was taken 
after clearance soil from the body parts of the earthworm. The clitellar 
region was cut and then processed.

Processing of Tissue 
Fixation: The tissue was immediately fixed in Bouin’s fluid (75ml 
picric acid +5ml glacial acetic acid) and also in 10% formalin for 24 
hours.  The tissue was removed from the fixative Removal of Fixative:
and tied in a gauze cloth and placed in running water for 24 hours. 
Dehydration and Dealcoholisation: Then the tissue was processed 
with up gradation (30%→50%→70%→90%→100%) of alcohol for 

dehydration and put in to xylene (for few seconds) for 
dealcoholisation.  The tissue was transferred from one Infiltration:

ovial to another inside the oven at 60 C in following manner(i) [Xylene 
(75%) +paraffin (25%)]-10 minute(ii) [Xylene (50%) +paraffin 
(50%)]-15 minute(iii) [Xylene (25%) +paraffin (75%)]-15 minute(iv) 
100% paraffin-20 min.   For tissue block preparation, the Embedding:
paper boat was prepared and the molten wax was poured in to the 
handmade paper boat. The tissue from 100% paraffin wax was placed 
in to the molten wax of paper boat. Air bubbles were removed with hot 
spatula. After solidification the wax was embedded around the material 
and forms a rectangular block.  The block was trimmed Trimming:
(remove excess wax around the tissue) and fixed on block holder. 
Paraffin Sectioning: Sections were cut (8µ thick) with the help of 
rotary microtomy.  3 to 4 sections of ribbon Affixing Paraffin Section:
were affixed to the albumin (mayer’s albumin: 12ml glycerine + 10ml 
egg albumin) coated, numbered slide. 1 to 2 drops of water were added 
to the ribbon and placed over the hot plate for stretching. Processing of 
Paraffin Section: Deparaffinisation: Slides were put into xylene (10 
minute) to dissolve the paraffin. Removal of Deparaffinising 
Solution: The slides were processed with down grade (100%→90%→ 
70%→ 50%→30%) of alcohol.  The slides were rinsed Hydration:
with tap water (10minute).  The slides were Staining (haematoxylin):
stain with haematoxylin (1 minute) and then put into tap water to 
remove excess stain.  The slides Dehydration and Staining (Eosin):
were processed with up gradation (30%→50%→70%→ 0.2 % 
eosin→ (made in 70% alcohol) →70%→90%→100% of alcohol. 
Dealcoholisation and Clearing: The slides were put into xylene for 
dealcoholisation and clearing of the sections.  The slides Mounting:
were mounted with DPX

Chemicals for Histological Section
(i) Bouin’s fluid, (ii) Alcohols (ethanol), (iii) Xylene, (iv) Paraffin wax 
pellets, (v) Mayer’s albumin(vi) Glycerine(vii) Haematoxylin(viii) 
Eosin(ix) DPX

Result And Discussion

Fig.1.T. S. of Clitellum of Controlled Earthworm 

Earthworms (Eudrilus eugeniae) were taken from the soil chemist office and acclimatized in the vermiculture bed, 
prepared by the laboratory for 7 days prior for different research work. The different body parts (pre-clitellar part, clitellar 

part and post clitellar part) are dissected out and preserve with 10% formalin for one to two weeks according to their requirement for different 
histological alteration. After 24 hour exposure to furadan the coelom and the circular muscle layer was ruptured in the clitellar region. After 48-
hour exposure to furadan the blood vessels, gut and the circular muscle layer was ruptured in the clitellar region. After 72 hour exposure to furadan 
the blood vessels, gut, coelom, egg pouch and the circular muscle layer was ruptured in the clitellar region. The present work is to analyze the 
pesticidal effect on the histology of the earthworm  in comparison to the untreated one.
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Fig.2. T. S. of Clitellum of Earthworm  Exposed to 24-hour 
Furadan.

Fig.3. T. S. of Clitellum of Earthworm Exposed to 48-hour 
Furadan 

Fig.4. T .S. of Section of Clitellum of Earthworm Exposed to 72-
hour Furadan 

For histological experiment the clitellar part of the earthworm were 
taken of both for control and experimental earthworm. From the above 
study it is observed that the histological condition for the pesticidal 
effect is affected it is also observed that the coelom and the circular 
muscle layer was ruptured in the clitellar region after 24-hour exposure 
to furadan. The blood vessels, gut and the circular muscle layer was 
ruptured in the clitellar region after 48-hour exposure to furadan. The 
blood vessels, gut, coelom, egg pouch and the circular muscle layer 
was ruptured in the clitellar region after 72-hour exposure to furadan.\

DISCUSSION
The microflora may influence the survival of earthworms exposed to 
toxic chemicals (Daane and Häggblom, 1999). Earthworms have 
efficient detoxification capacity with a large number of aerobic and 
anaerobic bacteria (Miglani and Bisht, 2019). In support of the study, 
some of the researchers found that the effect of pesticides on 
earthworms and soil microorganisms. The application of herbicides in 
the agricultural field was affected the nematodes, earthworms and 
other biological organisms (Krishnan and Pooja, 2018). The 
fungicides reduced the soil microbiota in the absence of earthworms 
(Sylvain et al., 2019).

Numerous studies have been carried out using earthworms in recent 
years, but they mostly focus on single insecticide (Spurgeon et al., 
2003). Pesticides have become an integral part of modern agriculture 
and technology and users are cautioned to handle them carefully to 
prevent accumulation of residues, agroecosystem imbalances that 
encompasses environmental contamination (Stojanovic′ et al., 2007). 

CONCLUSION
As Earthworms are the soil invertebrate, they have very intimate 
contact with the soil which is being contaminated with various 
pollutants. Earthworms have developed an efficient detoxification 
system in according to pollutants exposure for their survival. The 
antioxidants protect the organisms from free radicals and retard the 
progress of many diseases. In this study it is clear that the pesticide not 
only effect the antioxidant system of the earthworm but also effect the 
histology of the earthworm. 
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