ISSN 0973 – 6921 ; E – ISSN 2319 – 5983
Journal of Environmental Research And Development

J. Environ. Res. Develop.
Vol. 12 No. 01, July-September 2017

STUDY OF ANTIBACTERIAL ACTIVITIES OF COELOMIC FLUID OF EARTHWORM Eudrilus
eugeniae AND Esenia foetida
More S. B.
M.G.V.M. College of Pharmacy, Panchavati, Nashik (INDIA)
Received May 28, 2017

Accepted July 15, 2017

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.
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rition, excretion, detoxification of tissues,
heavy metal accumulation and protects internal
organs from external jerks, destroys bacterial
attack, prevents desiccation, promotes cutaneous respiration and internal acclimation.4-6
The coelomic fluid of earthworms and their
body extracts were known to have antimicrobial 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 antibacterial 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 development 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

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 nut36
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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 demonstrated 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. Earthworm 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.

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 370C 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 370C and the zones of
inhibition were observed.

MATERIAL AND METHODS

RESULTS AND DISCUSSION

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 – 500 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-

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 Pseudomonas 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
37
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Table 1 : Zone of inhibition
S/N

Zone of inhibition (mm)

Bacteria strains

Eudrilus eugeniae

Esenia foetida

1

Pseudomonas

8.0 ± 0.6

0.00

2

Bacillus

6.0 ± 0.8

0.00

Plate 1: Zone of Inhibition for for Pseudomonas in
CF of E. eugeniae

Plate 2: Zone of Inhibition for foetida Bacillus in CF of E.
foetida

Plate 3: No activity for eugeniae Pseudomonas in
CF of E. eugeniae

Plate 4: No activity eugeniae Bacillus in CF of E. foetida

Fig. 1 : Zone of Inhibition for for Pseudomonas and Bacillus
indicates that all worms producing their
coelomic fluid are not effective against all
bacteria. Our results are corroborated with the
finding of Vasanthi12. Paste of Eudrilus eu
geniae contain a good antibacterial potential
and the bioactive compounds to inhibit the
growth of bacteria and fungi. Eutyphoeus
gammiei (Beddard)) is an endemic, large

earthworm, their coelomic fluid has
antibacterial property20. Hatti and Ram
krishna13 reported
d antibacterial property of
ECF collected from the earthworm P. Sans
ibaricus (epigeicc earthworm) against E.coli,
Pseudomonas and Bacillus,, this might be due
to the fact that epigeic
ic earthworm live in
highly decomposing habitats, where they
38
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encounter much more bacteria compared to
anesic forms. Padmashree Kulkarni and Geeta
Kaicker21 studied antibacterial property of
coelomic fluid of Eudrilus euginiae against
Vibroalginolytions
and
Staphylooccushomimis. 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 Dales22 showed that coelomic fluid
of the Esenia foetida was ineffective against
Bacillus megatenium. According to Aydogduan Cotuk9 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 bacteria23-28.

3.

4.

5.

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 antibacterial 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 introduce in the field of pharmaceuticals.

ACKNOWLEDGEMENT
Author is grateful to the Principal MG-VM
College of Pharmacy, Panchavati, Nashik,
India for providing necessary laboratory
facilities during the research work. Thanks to
agriculture office, government agriculture
nursery, Sakri, Dist–Dhule (M.S.), India for
providing earthworms. We are also thankful to
Shetjamin Laboratory, Satana (Dist-Nasik) for
microorganism for antibacterial study.

REFERENCES
1. More S. B., and More B. C., Efforts for
biomass and biofertilizer by using earthworm E. eugeniae., J. Environ. Res.
Develop., 11(3), 535-539, (2017).
2. Edwin L., Cooper. E. L., Mariappan B.,
Chiti-Yang Hung, Clara R., Tsao, Jesus
Heredia., Mila Tommaseo-Ponzetta and
Maurizio G., paoletti, Tsao, Jesus Heredia,

6.

7.

8.

9.

10.

11.

39

J. Environ. Res. Develop.
Vol. 12 No. 01, July-September 2017

Mila Tommaseo-Ponzetta and Maurizio
G., Paoletti. Earthworm Dilong : Ancient
Inexvensive Noncontriversal model may
help Clarify Approches to integrated
medicine Emphacizing Neurommune
System Evidence-Based Comlemeter, (2),
(2012).
Yanqin S., Yan S.. Zhenjun L., Shijie W.,
Chang L. and Yan G. Yuhong, Coelomic
Fluid of the earthworm Eisenia foetida
induces apoptis of Hela cells in vitro, J. Eu
soil Bio., 43-48, (2007).
Kaischke E.W., Mohrog Cytotoxic activity
in the coeloric fluid of the annelids Eisenia
foetida, J. Comp Phy soil B. Biochemo,
Syst. Enviro. Physiol, 4(6), (2011).
Dash M. C. Charles Darwin Plough : Tools
for vermitechnology. IK, International
publishing house Pvt Ltd, New Delhi,
(2012).
Paul S. G., In : Chaudhari P.S., Singh S.M.,
Biology and Ecology of Tropical Earthworm Discovery Publishing House Pvt.
Ltd. N.Delhi, (2014).
Hussam M. OE, Zedan Z.I., Nasser AES,
Rouwaida SA. Anti-inflammatory, antipyretic and antioxidant activity of the
earthworm extract J. Biol.EarthSci; 2(1):
Bio-B17, (2012).
Balamurugan M, Parthosarathi K, Cooper
E, Rangnathan L S. Earthworm paste
(Lampitomauritti, Kinberg) alters in flammatory, oxidative, haematological and
serum biochemical indices of inflamed rat.
Europ.Rev.med.Pharmacol.Sci; 11:17-90,
(2007).
Aydogdu EUA, Cotuka A. Antibacterial
and Hemolytic Activity of the coelomic
fluid of Dendrobaenaveneta (oligochacta,
Lumbricidae) Living in different Localities.
IUFS J. Biol.; 67(1):23-32, (2008).
Cooper EL, Balamurugan M, Unearthing
a source of medicinal molecules. DrugDiscor. Today; 15 (21-22): 966-972,
(2010).
Chandana P.G., Dinesh MS, Geeta KS,
Amino acid profile, anti-coagulant and
antioxidant activities of coelomic fluid of
the earthworms. Polypheritimaelongeta
and Eudrilus eugeniac in relation to

ISSN 0973 – 6921 ; E – ISSN 2319 – 5983
Journal of Environmental Research
search And Development

medical application. Ind. J.Appl, Res.;1
(2):5-7, (2011).
12. Vasanthi K, Chairman K, Singh AJAR
Antimicrobial activity of earthworm
(Eudrilus eugeniae)) paste. Afr. J. Environ.
sci. Tech. ;78(8): 789-753, (2013).
13. Hatti SS, Ramakrishna B
B, Extraction of
coelomic fluid from the earthworm Perionyxsansibaricus for antibacterial activities.
Ind. J.Appl.Res; 3(10) :1-3,
3, (2013).
14. Prakash M, Gunasekaram G. Gastro
protective effect of earthworm paste
(Lampitomauritii, Kinberg) on experi
experimental gastric ulcer in rats. Eur.Rev.Med.
Pharmacol Sci. 14 (3):171-176,
176, (2010).
15. Wenil Li, Chong Wang, Zherjun Sun,
Vermipharmaceuticals
ceuticals and active proteins
isolated from earthworms, Pedobiologia 54
S:549-556, (2011).
16. Cooper EL, Balamurugan M Unear
Unearthing a
source of medicinal molecules, Drug
Discor. Today, 15(21-22), 966
966-972, (2010).
17. Lakhani Leena, Impact of thiodan on
testicular architecture of the earthworm
Eudichogaster kinneari : Stephenson, J.
Environ. Res. Develop., 9(1), 161-168,
(2014).
18. Urkude
Rashmi,
Dhurvey Varsha,
Marganwar Ragini and Dhawas Sonali
Sonali,
Influence of lindane and endosulfan on
earthworm population, J. Environ. Res.
Develop., 9(1), 184-187, (2014).
19. More B. C. and Patole S. S., Efforts for
quality biofertilizers by using three tier
systems, J. Environ. Res. Develop., 9(2),
287-292, (2014).
20. Gautam Bhattacharjee and Atish Chandra
Ghosh., Study of antibacterial properties in
coelomic fluid from the eart
earthworm

21.

22.

23.

24.

25.

26.

27.

28.

40

J. Environ. Res. Develop.
Vol. 12 No. 01, July-September
September 2017

Eutyphoeusgammiei (Beddard).
(Beddar
Int. Jr. of
Bio and Pharma. Res.6 (1):73
73-77, (2015).
Padmashree Kulkarni and Geeta Kaicker.,
Coelomic fluid of earthworm (Eudrilu(
seugeniae)) as Antibacterial agent against
Vibro Alginolyticus and staphylococcus
Hominis Ind J. Appl Res.4 (12): 462-463,
(2014).
Cotuk and Dales., The effect of coelomic
fluid of the earthworm E. foetida Sav. on
certain bacteria and the role of the
coelomocytes in internal defence,
defence Comparative Biochemistry and Physiology, 78 (2),
271-275, (1984).
Joshi B. H. and Patel A. A., Screening of
multi-trait
trait plant growth and health promoting
actinomycetes from rhizosphere soil, J.
Environ. Res. Develop., 10(2),
10
227-238,
(2015).
Umamaheswari S. and Murali M.,
Vermitreatment of dye industrial sludge by
Perionyx excavatus, J. Environ. Res.
Develop., 9(3), 555-561, (2015).
More B. C. and Patole S. S., Acute toxicity
effects of TiO2 and Cd(OH)2 nanoparticals
(NPS) on earthworm
m species, Eudriles
eugeniae, J. Environ. Res. Develop., 10(1),
73-78, (2015).
Patole S. S. and More B. C.,
Vermicomposting of animal wastes by using
biocatalyst and earthworm species, Eudrilus
euginae Kienberg, 1867, J. Environ. Res.
Develop., 10(3), 463-468, (2016).
More B. C. and Patole S. S., Biodegradation
of silver coated paper dishes by using
earthworm Eudrilus eugeniae, J. Environ.
Res. Develop., 10(3), 523-528,
528, (2016).
Grewal A., Hundal S. S. and Sharma S., Biomanagement of agro-origin
origin wastes for value
addition, J. Environ. Res. Develop., 10(4),
700-705, (2016).

