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INTRODUCTION:
Earthworms plays a major role in the proper functioning of the soil 
ecosystem as they act as scavenger and helps in recycling of nutrients 
by using dead and decaying organic materials. Earthworms are 
believed to act as regulators of various microorganisms in the soil 
ecosystem as these creatures and other soil invertebrates are relatively 
long living organisms and rich in microorganisms, fungi and other 
potential pathogens.

Earthworms have been used successfully as medicine for various 
 [1, 2]remedies since 1340 AD.  this is evident from the ancient 

southeastern asian medicine (China, Japan, Vietnam). The earthworms 
are known to have important source of biomolecules such as protein, 
amino acids, peptides, enzymes and other physiologically active 
substances that have been used in traditional practices for the treatment 

[3]of numerous diseases.  The antitumour activities of earthworm 
brinolytic enzyme (EFE) on human hepatoma cells were studied by 

[4]Hong . The anti-inamatory and anti-pyretic activities of biologically 
active extract/compound isolated from earthworm, Lampito mauritti 

[5]were also determined by Balamurugan et al. 

Earthworms have been used for reducing fever due to its antipyretic 
[6] activity and also used for testing pregnancy in human females. They 

were also found useful in curing chronic cough, jaundice, diarrhea and 
[7]. [8]for facilitating delivery  Hori et al  have reported signicant anti-

pyretic activity of bioactive molecules derived/ extracted from 
earthworms. The bioactive compounds/ molecules from earthworms 
exhibited different biological activities such as brinolytic, anti-
coagulative, anti-cancer, anti-microbial, activities thus, may be 

[9]exploited for the treatment of variety of diseases.

Further, the potential medicinal value of earthworms (Lumbricus 
rubellus and Eisenia fetida) for the treatment of heart diseases have 

[10,11] brought revolution in the vermitechology.  Researchers are 
currently looking into earthworms for anti-inamatory properties for 
treating arthritis and other joint aliments. Recently, earthworm tissues 
and their coelomic uid are known to have cytolytic, agglutinations, 
proteolytic, hemolytic, anti-pyretic, tumor static and anti-microbial 
properties etc. 

Much work on these aspects is being carried out with respect to only few 
species of earthworms such as Lumbricus terestris, Lumbricus rubellus 
and Eisenia fetida, Lampito mauritii. Now, the researcher are 
concentrating in identication and isolation of various bioactive 
compounds/ molecules from different earthworm species as there are 
more than 6000 species of earthworms living in different habitats of 

environment. Hence, the present study aims to evaluate the antifungal 
activity of different epigeic earthworm species such as Eudrilus Eugenia 
(EE), Eisenia fetida (EF) and Perionyx Excavates (PE) against the fungal 
strain, Candida albicans by using well diffusion method. 

MATERIALS AND METHODS:
I. Collection and culturing of earthworms: 
Adult epigeic earthworms such as Eudrilus Eugenia (EE), Eisenia 
fetida (EF) and Perionyx excavates (PE) were obtained from UAS, 
Dharwad were stock cultured and maintained at Department of Studies 
in Zoology, Karnatak University, Dharwad (Karnataka), India.

II. Preparation of earthworm powder: 
The earthworm powder was prepared as per the method prescribed by 

[12] Shradha and Pratik with slight modications. About 20-30 sexually 
matured all three epigeic earthworm species were washed separately in 
running tap water to remove any dirt from the body surface, then these 
earthworms were fed with soaked tissue paper for about 24 hours so as 
to clean their gut properly. The gut cleared earthworms were again 
washed in distilled water, then kept them in tightly covered petriplates 
and were exposed to sunlight for drying. The whole dried earthworms 
were crushed using mortar and pistil so as to produce brown colored 
powder and then it is stored in an air tight plastic cover and then used it 
for preparation of samples for assessment of antifungal activity.

III. The fungal strains used: 
Pure cultures of Candida albicans are used to assess antifungal activity 
of various concentration of different epigeic earthworm species (EE, 
EF, PE) along with standard drug, Itraconazole as positive Control.

IV. Media preparation:
The necessary optimized media using Dextrose+ Peptone+ KNo , 3

NH4H2Po + Cacl  and Agar was prepared by dissolving them in 4 2

distilled water and was autoclaved at 15lbs pressure at 121°C for 
abourt 15 minutes. The autoclaved media was mixed well and 25ml of 
it was poured/ onto 100mm petriplates so as to culture fungal strain, C. 
albicans (NCIM-3012).

V. Antifungal activity: 
Petriplates containing 25 ml of optimized media were inoculated with 
24 hrs old cultures of Candida albicans strain (NCIM-3102) using bent 
glass rod separately. Spread plate method was followed and well was 
made using well borer. Test concentrations of 10, 20, 30µg/ml was 
loaded with each plate along with fungal strain 40µl/ml/ well 
respectively. Then plates were incubated for 24 hrs at 37 °C (Table -1). 
The antifungal activity was observed and conrmed by measuring the 
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ABSTRACT
Medicinal value of earthworms has been known since centuries, this is evident from history of ancient southeastern countries like China, Japan and 
Vietnam. The present study was carried out to evaluate antifungal activity by using  different epigeic earthworm species, Eudrilus eugeniae, 
Eiseina fetida, Perionyx excavates and standard drug Itraconazole  as positive control against Candida albicans, The agar well diffusion method 
was used for antifungal assay  maintained at 37 °C for 24 hrs. The results of the present study revealed that antifungal activity i.e. Zone of Inhibition 
was more in Eudrilus eugeniae (EE) followed by Perionyx exacavatus (PE) but no antifungal activity was observed in Eisenia fetida (EF). Again 
zone of inhibition in EE was comparatively more (15.33±0.33) at 10μg/ml concentration than that of 20μg/ml (10.33±0.33) and 30µg/ml 
(10.66±0.33) respectively, whereas antifungal activity was only seen in 30 µg/ml (11.33±0.33) in PE. Further, antifungal activities of EE & PE 
were comparatively less than that of standard drug (Itraconazole) as positive control at 5µg/ml in the present study. Based on the results, it can be 
concluded that the samples of EE   showed much higher antifungal activity as compared to with other two species PE & EF. The present study also 
suggests that the biomolecules or bioactive compounds present in particular earthworm tissue are going to inuence against various pathogenic 
microorganisms, such earthworms can be useful in further purication of biomolecules that can be used for new  drug discovery in pharmaceutical 
applications.
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diameter of zone of inhibition(mm)  formed around each well. 

Table1. Experimental design used for studying antifungal activity 
through zone of inhibition (mm) against the fungal strain, Candida 
albicans (NCIM-3102).

RESULTS: 
The data of the present study was represented in Table-2, Graph-1 and 
Figure-1-3. The antifungal activity of various test conc. of earthworm 
samples & std drug were determined by measuring the diameter of the 
zone of inhibition (mm) and were photographed. The results revealed 
that the antifungal activity of EE was much prominent followed by PE 
and it was nil in case of EF against the fungal strain, Candida albicans. 
Further, zone of inhibition (mm) in EE for 10, 20 and 30 µg/ml test 
concentrations were 15.33±0.33, 10.33±0.33 and 10.66±0.33 
respectively, whereas in PE it was only at 30µg/ml with 11.33±0.33 
zone of inhibition and  nill at 10 & 20μg/ml test conc. There is as such 
no antifungal activity was seen in EF as it was evident by no zone of 
inhibition with any test concentrations (10, 20 & 30μg/ml). The std. 
drug Itraconazole (5µg/ml) was used as positive control and possessed 
maximum antifungal activity with zone of inhibition(mm) of 
16.00±0.35 (Table-2; & Graph-1 & Figure 1-3) in comparison with 
different test conc of earthworm.

Table 2. Antifungal activity with various test conc of different 
epigeic earthworm species (EE, EF and PE) along with standard 
drug, Itraconazole as positive control against the fungal strain, 
Candida albicans measured by zone of inhibition (mm) formed 
around the well. Data are expressed in Mean± SE.

Graph 1. Antifungal activity of various test concentration of 
different epigeic earthworm species along with standard drug as 
positive control.

Figure 1. Determination of antifungal activity through zone & 

inhibition(mm) with different sample 1,2, 3 of Eudrilus eugeniae 
represents 10, 20, and 30 µg/ml respectively and standard drug  
Itraconazole (5 µg/ml ) as positive control.

                       

Figure  2. Determination of antifungal activity through zone of 
inhibition with different samples 1,2,3 of Eisenia fetida represents 
10, 20, and 30 µg/ml respectively and standard drug  Itraconazole 
(5 µg/ml ) as positive control.

                        

Figure  3. Determination of antifungal activity through zone of 
inhibition with different samples 1,2,3 of Perionyx excavatus 
represents 10, 20, and 30µg/ml respectively and  standard drug  
Itraconazole (5 µg/ml ) as positive control.

DISCUSSION:
The present study clearly indicates that the epigeic earthworm, EE 
contains good percentage of antifungal potency, followed by PE. This 
is attributed to the presence of various bioactive compounds in the 
earthworm tissues of EE & PE against pathogenic fungal strains. 

The variations in antifungal activities of different epigeic earthworm 
species as witnessed in the present study may be due to difference in 
the presence of active biological molecules in the tissues or coelomic 
uid of these earthworm species and type of environment in which 
they live and it may also depends on the particular fungal strains used 
in the study.

[13] Khomyakov et al  have found that antimicrobial agents of digestive 
uid of worms are found in the earthworm body but not in the soil 

[1]microorganisms entering their digestive gut.  Shobha and Kale  have 
reported about the gut extracts of earthworms have antibacterial and 

[14] [5]antifungal activity. Even Engelmann et al  and Balamurugan et al  
have also found that earthworm coelomic uid contains biologically 
active molecules and leukocytes that participate in phagocytosis, 
encapsulation and killing of HeLa, HEP-2, PA-12 and PA 317 cells in-

[15]vitro. Prakash and Gunasekaran  have reported that earthworm 
powder was used against various ailments in indigenous system of 
medicine, which was found to be a good remedy against various 
pathogenic microorganisms. 

The coelomocytes of earthworms intensively synthesize and secrets 
proteins that adhere to the bacteria and other microorganisms, forming 

[16] aggregate and may inhibit their further proliferation.  Eudrilus 
eugeniae and Perioynx excavatus are the two earthworm species in our 
studies are having a source to look for important biomolecules that can 
be used precisely to suppress the activity of different pathogenic 

[17] microorganisms. The antibacterial and antifungal activates of the 
whole tissue extract of earthworm, Eudrilus eugeniae was also tested 

[18]by (Chauhan et al  using well diffusion method 
 
The results of the present study revealed that antifungal activity (Zone 
of Inhibition) was more in EE followed by PE and no antifungal 
activity was seen in EF. Further, 10µg/ml test concentration of EE was 
comparatively more effective (15.33±0.33) than that of 20 and 30 
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Sl. 
No.

Test conc. 
(µg/ml) of 
earthworm 
samples

Optimized media 
(Dextrose+ Peptone+ 
KNo3, NH4H2Po4+ 
Cacl2 and Agar)

Fungal culture 
(24hrs old) 
loaded in 
/well

Incubation 
time & 
temperature

1 10µg/ml 25ml 40 µl/ml For 24hrs at 
37°C2 20µg/ml 25ml 40 µl/ml

3 30µg/ml 25ml 40 µl/ml

Sl 
No.

Epigeic 
Earthwor
m species

Zone of Inhibition (mm)
10µg/ml 20µg/ml 30µg/ml Std. Drug 

(Itraconazole) as 
Control  (5µg/ml)

1 Eudrilus 
eugeniae

15.33±0
.33

10.33±0.33 10.66±0.33 16.00±0.35

2 Eisenia 
fetida

- - -

3 Perionyx 
excavatus

- - 11.33±0.33
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µg/ml as it was 10.33±0.33 and 10.66±0.33 respectively and the same 
was observed at 30µg/ml only in case of PE (11.33±0.33). Further, all 
the above activities were comparatively less than that of standard drug, 
Itraconazole as positive control at 5 µg/ml in the present study. 

CONCLUSION:
Based on the result of the present study, it can be concluded that the 
earthworm, E.euegniae showed promising antifungal activity 
followed by P. excavatus at different test concentrations against C. 
albicans. This study suggests that the tissue extracts of earthworm 
species EE and PE might be having useful bioactive molecules for new 
drug design in pharmaceutical applications. Further, it can also have 
way for purication and extraction of important bioactive compounds 
present in these earthworms' tissues is necessary in future.
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