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Abstract 
Earthworms respond to microbial infection through body fluid defense mechanisms such as 
antimicrobial vermiwash secretions. In the present study, vermiwash was collected from Eisenia fetida 
and tested against four bacterial strains (Klebsiella pneumonia, Pseudomonas fluorcscence, 
Pseudomonas aeruginosa and Escherichia coli). Vermiwash was able to inhibit the growth of 
pathogenic bacteria. This research may be used for vermi-medicine field.  
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Introduction 
Microorganisms are known to play a major role 
in soil characteristics, invertebrates are believed 
to act as regulators of antimicrobial activity. 
Earthworms live in an environment filled with 
various kinds of pathogens. Physiologically and 
evolutionally speaking, earthworm survival in 
such an environment must have favoured the 
development of efficient defense mechanisms 
against various environmental pathogens during 
the course of evolution, including the production 
of certain anti-microbiological substances, 
especially active proteins and enzymes (Wenli et 
al.,2011). Earthworm vermiwash were found to 
have potent antimicrobial activity. Hence, in the 
present research study the vermiwash prepared 
from the earthworm Eisenia fetida was tested for 
antimicrobial potential. 
 
Materials and methods  
 
Experimental animal  
 
Eisenia fetida was selected as the experimental 
animal. E. fetida was procured from Shakthi 
Vermicompost Farm in Vadipatti, Madurai 
district, Tamil Nadu and kept on mother culture 
tank that was moist with de-ionized water. The 
cow dung was added as food. 
 
Preparation of vermiwash  
Vermiwash was collected from the body cavity 
of E. fetida without causing any harm to them. In 

this method of collecting the fluid, three to four 
earthworms were taken in an approximately 
10cm diameter petri plate. Holding the plate in a 
slanting position and keeping earthworms 
pointing downwards, cold shock was given to 
earthworms by gently moving a small beaker 
containing a few ice cubes over the body of 
worms. The vermiwash released due to cold 
shock drips and gets collected at the lower side of 
the petri plate. The fluid can be pipette out using 
a treated pipette with fine nozzle. This is the pure 
vermiwash (Radha and Kale, 2006). 
 
Culture media 
 
The media used for bacterial culture was Muller 
Hinton agar and agar agar. The antimicrobial 
activity of the E. fetida vermiwash was 
determined by an agar-diffusion method using 
discs. The details of microbes used for the testing 
is given in (Table - 1). The bacterial strains were 
obtained from Venture Institute of Biotechnology 
& Bioinformatics Research, Madurai-625004, 
Tamil Nadu, India.  
 
Table- 1: Antibacterial activity of vermiwash of 
E. fetida  
 

Selected bacterial strain  
Klebsiella pneumonia 
Pseudomonas fluorcscence  
Pseudomonas aeruginosa 
Escherichia coli 
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Result and Discussion  
For antibacterial assay of four bacteria strains 
viz. E. coli, P. aeruginosa, P. fluorcscence, and 
K. pneumonia were used. The antibacterial 
activity of E. foetida directed against Gram-
positive and Gram-negative bacteria was 
analyzed. The gut extracts of earthworms have 
antibacterial and antifungal activity (Shobha  and 
Kale, 2008). The disc diffusion assay indicated to 
inhibit the growth of bacteria. Vermiwash was 
able to inhibit the growth of Pseudomonas 
aeruginosa at a maximum level at disc 3 
(20mm), and less inhibited in disc 6 (10mm). In 
the disc assay Escherichia coli were highly 
inhibited (26mm) (Table- 2).  
 
Table: 2 Antimicrobial activity of Eisenia fetida 
vermiwash  

S. 
No 

Bacterial  
Strain 

Zone (mm) 

C D-3 D-5 D-6 

1 Klebsiella 
pneumonia 

NZ NZ NZ NZ 

2 Pseudomonas 
fluorcscence 

NZ NZ NZ NZ 

3 Pseudomonas 
aeruginosa 

NZ 20 12 10 

4 Escherichia 
coli 

NZ NZ 26 NZ 

Note: C-Control, D-Disc, NZ-No zone 
 
The dried earthworm powder of two species 
shows a strong antibacterial activity against the S. 
aureus, P. mirabilis, and P. aeruginosa bacterial 
strains. Perionyx excavatus earthworm powder 
shows more activity than the Lampito mauritii 
(Prakash and Gunasekaran,2011). The present 
study clearly indicates that the Eisenia fetida 
vermiwash has bioactive compounds to inhibit 
the growth of bacteria. Hence, vermiwash has a 
good potential to develop a new drug. 
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