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ABSTRACT 

Production of compounds from earthworms has Pharmacological and is a novel area that gained 

importance in modern day medicine termed as vermiceuticals. Earthworms were maintained in 

Plastic toughs containing soil, cowdung and decomposed organic matter as their feeder substrate. 

Earthworm coelomic fluid (ECF) from Eudrilus euginiae and Esenia foetida was collected by 

heat and cold shock method. Its antibacterial activity was tested against two strains of bacteria 

i.e. Pseudomonus and Bacillus subtilus which was produced from shetjamin laboratory Satana, 

Nashik (India). The gut of earthworm was cleared by keeping worms on wet filter paper. Disc 

diffusion assay were carried out to test the antibacterial activity. Results indicate the coelomic 

fluid of Eudrilus eugeniaec showed antibacterial activity against Pseudomonas and Bacillus 

subtilus while CF of Esenia foetida shown no activity against both the above bacterial strains. 

    Key Words : Antibacterial activity, Coelomic fluid, Earthworm, Eudrilus euginiae,  
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INTRODUCTION 

Earthworms are soil inhabiting organisms and 

can do wonderful job for man and biosphere. 

Earthworm activity is closely associated with 

microbial activity, can reduce the time of 

composting and produce quality biofertilizer 

and biomass.
1 

Earthworms are also used as 

protein rich sources of animal feed. They 

contain 70-80% protein on a dry weight and 

also contain essential of amino acids, 

especially lysine rich. In India paste of dried 

worm were prepare for curing disease in Unani 

system of medicine like treating wounds, 

chronic boils, piles, hernia and impotency 

when applied externally.
2 

Earthworms have 

been widely used in traditional Chinese 

medicine for thousands of years. However, it is 

only during the past few decades with the 

development of biochemical technologies that 

research on the pharmaceutical effects of 

earthworms has been initiated. Fibrinolysis 

enzymes were first isolated from earthworms 

in 1980’s.
3
 

The earth worms are coelomate animals and 

filled with coelomic fluid – a milky alkaline 

liquid   that  helps the worm in locomotion nut- 

rition, excretion, detoxification of tissues, 

heavy metal accumulation and protects internal 

organs from external jerks, destroys bacterial 

attack, prevents desiccation, promotes cuta-

neous respiration and internal acclimation.
4-6 

The coelomic fluid of earthworms and their 

body extracts were known to have antim-

icrobial and many medicinal properties since 

1340. Studies done by many workers have 

strongly pointed out that coelomic fluid of 

earthworm like Eisenia foetida, Eudrilus 

euginae, Polyphertima elo-ngate, Perionyx 

excavates, Lampitomaurtii, L. rubellus and 

Perionyxsansibaricus have medicinal and anti-

bacterial properties. 
8-13

 

Earthworm has been recognized in priental 

medicine and anti-inflammatory, analgesic and 

antipyretic agent.
14

 Earthworms live in an 

environment filled with various kinds of 

pathogens. Physiologically and evolutionary 

speaking, earthworm survival in such an 

environment must have favoured the devel-

opment of efficient defence mechanisms 

against various environmental pathogens 

during the process of evolution, including the 

production of certain antimicrobial substances, 

aspecially active proteins and enzymes.
15
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Earthworm surface excreta were found to have 

potent antimicrobial activity. It is also having 

anti- coagulatiry or fibrinolytic activity which 

facilitate blood circulation.
16

 

There are many investigations on the presence 

of antibacterial substances in coelomic fluid of 

earthworms since bacterolytic molecules were 

identified as lysozyme like molecules active 

against gram positive bacteria.
17

 The coelomic 

fluid of earthworm, Esenia foetida was demo-

nstrated to posses an antibacterial activity 

directed against earthworm pathogenic bacteria 

namely Gram negative Aeromonashydrophila 

and Gram Positive Bacillus megateriurn by.
18

 

Immune mechanison of earthworm includes 

both cellular and humoral components. Earth-

worm coelomocytis respond to the presence of 

pathogens by phagocytosis, encapsulation, 

brown body formation and N.K. cells 

activity.
19

 

Therefore our present study is to known the 

antibacterial activity of coelomic fluid (Crude 

Form) of the tropical earthworm E. foetida and 

E. eugeniae on pathogenic bacteria like Gram 

positive Pseudomonas and Gram negative 

Bacillus subtilus by using disk method. 

MATERIAL AND METHODS 

Collection of earthworm– Fully matured 

earthworm. E. eugeniae and E. foetida were 

collected from the stock culture maintained 

according to OECD guideline. 

Coelomic fluid collection by heat and cold 

shock method 

Both the species of earthworms were washed 

in distilled water and they were placed on 

ordinary wet filter paper in plastic tough which 

is covered by alluminium foil with fine pin 

holes. After 48 hrs, the gut was cleared of 

organic matter as they feed on filter paper. 

They were thoroughly washed with distilled 

water and then placed in glass funnel, worm 

water (40 – 50
0 

c) in a glass beaker (10ml) was 

used to give heat shock and in a similar way 

ice cubes were used to give cold shock. The 

treatment was alternately at a gap of three 

minutes to overcome the shock effect. This 

caused agitation for the coelomic fluid to ooze 

out from dorsal pores and mouth of 

earthworms. The fluid released was collected 

into eppendorftubes. Earthworms were relea-

sed back to the culture tubs after collection of 

coelomic fluid.  

Coelomic fluid was also collected by placing 

the earthworms in petri plates held in a slanting 

position in the palm. Their body surface was 

rubbed with wet finger and later with ice cubes 

taken in a beaker. The released fluid from their 

body was collected by Pasteur pipette  

Test micro- organisms for antimicrobial 

studies 

For the antimicrobial screening two species of 

bacterial isolates were obtained from 

Shetjamin Laboratory Satana (Nashik) 

(Recognised Research laboratory by Rahuri 

Agriculture University, M.S. India). Bacillus 

subtilus and Pseudomonas proteus. They were 

maintained on Nutrient agar medium. 

Antimicrobial assay (Disc diffusion assay) 

Overnight test culture (0.5ml) was spread of 

over the surface of the agar plate and incubated 

at 37
0
C for 30min. sterile disc (5 mm) were 

impregnated with 10 micro literof crude 

coelomic fluid and placed into the inoculated 

surface of the agar plates. Plates were 

incubated overnight at 37
0
C and the zones of 

inhibition were observed. 

RESULTS AND DISCUSSION 

Table 1 shows zone of inhibition (antibacterial 

activity) obtained by the coelomic fluid of 

Eudrilus eugeniae and Esenia foetida against 

the growth of pathogenic bacteria like Bacillus 

and Pseudomonas. 

From the experiment (Fig. 2) it is observed that 

earthworm coelomic fluid of E.eugeniae 

produced inhibition zones against Pseu-

domonas 8mm (± 0.6) and for E. foetida, no 

inhibition zone(Plate 1 and 2).Similarly against 

Bacillus  6 mm (± 0.8) for E. eugeniae and no 

inhibition zone observed in coelomic fluid of 

E. foetida(Plate 3 and 4). Inhibitory effect is 

comparatively less against Pseudomonas than 

Bacillus. Coelomic fluid of E. eugeniae having 

better inhibitory activity and no activity seen in 

E. foetida. 

From the above experiment it is indicated that 

the coelomic fluid of Eudrilus eugeniae have 

antibacterial properties against Pseudomonas 

and Bacillus used in this study. While 

coelomic fluid of E. foetida was uneffective 

against Pseudomonas    and  Bacillus.  Thus   it 
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S/N Bacteria strains

1 Pseudomonas

2 Bacillus

 

     Plate 1: Zone of Inhibition for for Pseudomonas

                                 CF of E. eugeniae  

 

      

              Plate 3: No activity for eugeniae Pseudomonas

                                    CF of E. eugeniae 

Fig. 1 : Zone of Inhibition for for 

indicates that all worms producing their 

coelomic fluid are not effective against all 

bacteria. Our results are corroborated with the 

finding of Vasanthi
12

. Paste of 

geniae contain a good antibacterial potential 

and the bioactive compounds to inhibit the 

growth of bacteria and fungi. 

gammiei (Beddard) is an endemic, large 
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Table 1 : Zone of inhibition 

Bacteria strains 
Zone of inhibition (mm) 

Eudrilus eugeniae Esenia foetida

Pseudomonas 8.0 ± 0.6 0.00 

Bacillus 6.0 ± 0.8 0.00 

                               

Pseudomonas in                   Plate 2: Zone of Inhibition for foetida Bacillus

                   foetida 

                              

Pseudomonas  in                  Plate 4: No activity eugeniae Bacillus in CF of 

Zone of Inhibition for for Pseudomonas and Bacillus 

indicates that all worms producing their 

coelomic fluid are not effective against all 

Our results are corroborated with the 

. Paste of Eudrilus eu 

contain a good antibacterial potential 

and the bioactive compounds to inhibit the 

and fungi. Eutyphoeus 

) is an endemic, large 

earthworm, their coelomic 

antibacterial property
20

. Hatti and Ram

krishna
13

 reported antibacterial property of 

ECF collected from the earthworm 

ibaricus (epigeic earthworm) against 

Pseudomonas and Bacillus, this might be due 

to the fact that epigeic earthworm live in 

highly decomposing habitats, where they 

J. Environ. Res. Develop. 

September 2017 

foetida 

 

Bacillus  in CF of E.   

 

in CF of E. foetida 

 fluid has 

. Hatti and Ram 

d antibacterial property of 

ECF collected from the earthworm P. Sans 

c earthworm) against E.coli, 

, this might be due 

ic earthworm live in 

highly decomposing habitats, where they 
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encounter much more bacteria compared to 

anesic forms. Padmashree Kulkarni and Geeta 

Kaicker
21

 studied antibacterial property of 

coelomic fluid of Eudrilus euginiae against 

Vibroalginolytions and Staphylooccus-

homimis. Therefore this clearly indicates that 

the CF of E.euginae is the source to look for 

the biomolecule that can be used for 

suppressing the activity of pathogens. 
Cotuk and Dales

22 
showed that coelomic fluid 

of the Esenia foetida was ineffective against 

Bacillus megatenium. According to Ayd-

ogduan Cotuk
9 

D.veneta’s coelomic fluid in 

different dilution is ineffective against A. 

calcoacetius. This it indicates that all worms 

producing their ECF are not effective against 

all bacteria
23-28

.  

CONCLUSION 

From present piece of work, we conclude that 

the coelomic fluid of Eudrilus eugeniae shows 

antibacterial properties against, Pseudomonas 

and Bacillus. While E. foetida has no antiba-

cterial activity for these two bacterial strains. 

So this work suggest some of the coelomic 

fluid components might be useful for 

pharmaceutical applications and it can pave 

way for purifying the biomolecules to intro-

duce in the field of pharmaceuticals. 
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