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ABSTRACT

Earthworm plays a major role in the proper funciiogp of the soil ecosystem. It acts as
scavenger and helps in recycling of dead and detgjant material by feeding on them.
Earthworm increases the soil fertility and is ofterfierred to as a farmer’s friend. Earthworms
have been used in medicine for various remediesthdnpresent investigation, various solvent
extracts of an earthworm, Eudrilus eugeniae wereppred and antimicrobial activity of these
extracts were determined by well diffusion metHbdvas found that 95% ethanol extract of
earthworm was potent antibacterial agent againse@bcoccus pyogens and antifungal agent
against Candida albicans. Petroleum ether extratioveed maximum potency against
Staphylococcus aureus in comparison to Strepto@siwgens. Petroleum ether extract was
found to possess maximum antifungal activity agamspergillus niger in comparison to
Candida albicans. Against E. coli, ethanol and pktum ether extract possessed least
antibacterial activity. Phosphate buffer extract eérthworm possessed no potency against
bacterial and fungal cultures. These studies mayl l® the formulation of new antimicrobial
drug.

Keywords: Eudrilus eugeniaeantimicrobial activity, 95% ethanol, petroleumheat 0.2 M
phosphate buffer.
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INTRODUCTION

Earthworms have been used in medicine for varieogedies since 1340 AD [1]. Earthworm has
been recognized in oriental medicine as anti- mffatory, analgesic and antipyretic agent [2].
It shows anticancer effect by preventing excessage uptake [3]. Microorganisms are known
to play a major role in soil characteristics, ineerates are believed to act as regulators of
antimicrobial activity. Earthworm surface excreteres found to have potent antimicrobial
activity [4]. It is also having anticoagulatory dibrinolytic activity which results in the
facilitation of blood circulation [5]. The earthwarhas been suspected to contain proteases
which dissolve the fibrin clots or anticoagulantkiei selectively interfere with the intrinsic
pathway of blood coagulation cascade [6-10]. Mewiciproperties of earthworm have been
described [11-15]. Earthworms have largely beerd usternally and externally as powerful
aphrodisiacs [16]. Anti-inflammatory activity of ilaworm extracts was studied [17]. The anti-
inflammatory and antipyretic activities of biologlty active extract isolated form whole
earthworm Lampito mauritiiwere determined [18]. Antimicrobial potencydidrilus eugeniae
extracts on certain plant pathogens were studié]. [Antitumor activities of earthworm
fibrinolytic enzyme on human hepatoma cells weuelied [20]. The species selected for study
was Eudrilus eugeniaeThis species is native of Africa and is having djgeproduction and
maturation capability. In the present investigatidifferent solvents were used on the basis of
increasing polarity such as petroleum ether, 93%reil and 0.2 M (pH, 7.0) phosphate buffer to
prepare earthworm extracts in order to assessdhé&microbial activity. This study is a type of
new research done ever to use the earthworm extegdinst pathogenic microorganisms
responsible for causing serious and dreadful deseas

EXPERIMENTAL SECTION

All the chemicals and reagents used were from C.&nH Ranchem. Glass wares used were
from Borosil. The media and broth used for microbidture were from Hi-Media Pvt. Limited,
Bombay, India.

Collection of earthworms

Fully matured earthworms were collected from Jayafh Nursery, Ranipokhri, Rishikesh

(U.K)) India, and the worms were washed in runniag water in order to remove the sand
particles from the surface of earthworms. Thenrafteshed earthworms were soaked in N-saline
and solution was exchanged after every time so ttimatgut of earthworms gets thoroughly
cleaned.

Preparation of earthworm extracts

The method for preparation of plant extract was ifrextl [21]. About 10 to 20 g of the
earthworms were homogenized separately in diffesahtents used according to decreasing
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polarity such as that is phosphate buffer (0.2 M,70), 95% ethanol and petroleum ether. The
homogenized mixtures prepared separately in diffeselvents were filtered and the filtrates
obtained were condensed in water-bath 8€3Fhe crude extracts obtained were diluted in 10%
DMSO for evaluation of antimicrobial activity.

Culture media
The media used for bacterial culture was Nutreegdr/broth while Sabouraud’s Dextrose-Agar
(SDA) was used for fungal cultures.

Inoculum

The bacterial cultures inoculated in Nutrient Agasth were incubated at %7 for 18 h. The
suspension were checked to provide approximatelycfiml. Fungal cultures were inoculated
in Sabouraud’s Dextrose Agar/broth and were inttat 37 C for 48 h .

Microorganism used

Pure cultures ofstaphylococcus aureuk. coli, Streptococcus pyogens, Aspergillus nigast a
Candida albicansvere obtained form Dept. of Microbiology, Sai Ihste of Paramedical and
Allied Sciences, Dehradun (U.K), India.

Determination of antibacterial Activity

The agar well diffusion method [22] was modifiedutNent agar medium used for bacterial
cultures medium was inoculated with cultures, sndpd separately in Nutrient/broth. The total
of 8 mm diameter wells were punched into agar &edplates were left free for solidification.
The wells were filled with different solvent exttaaf earthworm and another plate was used as
positive and negative control. Chloramphenicolnfd/ml) was used as the positive control.
Different solvents such as phosphate buffer, 938areil, petroleum ether and 10% DMSO were
used as negative controls. The plates were incdlzt87C for 18 h. The antibacterial activity
was determined by measuring the diameter of zomeaoftion.

Determination of antifungal activity

Sabouraud’s dextrose/agar (SDA) was used for thethrof fungal culture. The same procedure
as that for assaying the antibacterial activity wdspted and fungal cultures were kept for 48 h
to determine the diameter of zone of inhibitionc&uwazole (1 mg/ml) was used as standard
positive control and different solvents as menttabove were used as negative controls.

Determination of MIC and MBC

The antibacterial and antifungal earthworm extragse then after evaluated to determine MIC
and MBC values. The serial dilution technique bingsN-saline for diluting the earthworm
extract was adopted and serially diluted earthwertnact tubes were incubated for 48 h. The
minimum dilution of the earthworm extract that &ithe bacterial and fungal growth was taken
as MLC (Minimum lethal count) while the minimum wlilon of earthworm extract that inhibits
the growth of the organism was taken as MIC.
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RESULTS AND DISCUSSION

Determination of antibacterial activity

The antibacterial activity was determined by meaguthe diameter of zone of inhibition
recorded. Ethanolic extract of earthworm possessekimum antibacterial activity in
comparison to petroleum ether extract aga8tseptococcus pyogenshe diameter of zone of
inhibition observed was 19 mm. In comparisorstgyogendess diameter of zone of inhibition
was observed againStaphylococcus aurey48 mm) followed byE. coli (15 mm). Phosphate
buffer extract of earthworm does not possess arymamobial activity in comparison to
ethanolic and petroleum ether extracts. Solventé @fhanol, petroleum ether and phosphate
buffer showed no zone of inhibition against thepeesive bacteria, thus were treated as negative
controls. Chloramphenicol (1mg/ml) was used aspbstive control and possessed maximum
diameter of zone of inhibition againSt aureug53mm) followed byS. pyogen$50mm) ancE.

coli (37 mm). (Table 1, Fig.1)

Table — 1 : Determination of Antibacterial activity by well-diffusion method

Diameter of zone of inhibition (mm)
Microorganisms Ethanolic extract Petroleum ether| Phosphate buffer
extract extract
Staphylococcus aureus 18 15 NA
Streptococcus pyogens 19 13 NA
E. coli 15 10 NA
Diameter of zone ofhibition (mm)

Microorganisms | Chloramphenicol(Img/ml) | E PE PB
Staphylococcus | 53 NA NA NA
aureus
Streptococcus | 50 NA NA NA
pyogens

E. coli 15 NA NA NA

E, Ethanol; PE, Petroleum ether; PB, PhosphatedsuffiA, No Activity

Staphylococcus aureus

Streptococcus pyrogens
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Streptococcus pyro

Positive Control
[Chloramphenicol (1 mg/ml)]

Negative ( ontrol

[Phosphate buffer|

Negative Control
[95% Ethanol]

Negative Control
[Petroleum ether|

Fig.1 Determination of Antibacterial activity by well diffusion method
Determination of Minimum inhibitory Concentration ( MIC) and Minimum bactericidal
Cone (MBC) of Earthworm Extract
The MIC and MBC values of earthworm extract wereedained according to the serial

dilution technique (Table 2).

Table — 2 : Determination of MIC and MBC of ethanolc extract of earthworm

Microorganism MIC (mg/g) MBC (mg/g)
Staphylococcus aureus 0.01 0.1
Streptococcus pyogens 0.01 0.1
E. coli 0.001 0.01

Determination of antifungal activity

Well diffusion method was adopted for determinatdantifungal activity. Ethanolic extract of
earthworm possessed maximum antifungal activityirsg&andia albicansin comparison to
Aspergillus niger.The diameter of zone of inhibition observed was rifh followed by
Aspergillus niger(12 mm). The petroleum ether extract of earthwgossessed minimum
antifungal activity in comparison to ethanolic et Phosphate buffer extract showed no
antifungal activity. Fucanazole (1mg/ml) was usexl the positive control and possessed
maximum antifungal activity in comparison to eartim extract (Table 3, Fig. 3).
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Table — 3: Determination of Antifungal activity of by well diffusion method

Diameter of zone of inhibition (mm)

Microorganisms Ethanolic extract Petroleum ether| Phosphate buffer

extract extract
Aspergillus niger 12 08 NA
Candida albicans 15 07 NA

Diameter of zone of inhibdgn (mm)

Microorganisms Fucanazole(1mg\ml) E PE PB
Aspergillus niger 22 NA NA NA
Candida albicans 25 NA NA NA

E, Ethanol; PE, Petroleum ether; PB, PhosphatedyufflA, No Activity

Fig. 3 Determination of Antifungal activity

In the present study it has been determined th#t 8fhanolic extract of earthworm acts as the
potent antibacterial agent agairf®teptococcus pyogersd antifungal agent againSandida
albicans Petroleum ether extract showed maximum poteneynagStaphylococcus aureun
comparison tdstreptococcus pyogenBetroleum ether extract was found to possestuagtl
activity againstAspergillus nigerin comparison t&Candida albicansAgainstE. coli, ethanolic
and petroleum ether extract possessed least atitzhcactivity. Phosphate buffer extract of
earthworm possessed no potency against any ofatteral and fungal cultures. This study may
thus lead to formulation of new natural antimicadbagent and thus may found beneficial in
future prospects for mankind. Thus solvent extraétearthworm can be used against serious
and dreadful pathogenic microorganisms responsibleausing serious pathogenic disorders.

Acknowledgement

We are highly grateful to our Honorable Chairmam, Marish Arora and Vice Chairperson, Mrs.
Rani Arora of Sai Institute of Paramedical & Alligsciences, Dehradun (U.K), India for
providing us the facilities of research to carry the investigation. We are thankful to research
staff of Sai Institute of Paramedical & Allied Setes for the cooperation to fulfill our objective.
Thanks are due to Mr. Himanshu Gupta, Mr. S.N. dhilirs. Gayatri and Ms. Sophiya for the
technical support.

REFERENCES

[1] J Stephensormhe OligochaetaOxford University Press, Londoh93Q
[2] N Noda; S Tsunefuka; R Tanaka; K Miyaha&tdem. Pharm. Bull1992 40, 2756.

369



Abhishek Mathur et al J. Chem. Pharm. Res., 2010, 2(4):364-370

[3] H Nagasawa; K Sawaki; Y Fuji; M Kobayashi; T SegaReSuzuki; H InatomiAnticancer
Res, 1992 1061.

[4] AS Oleynik; BA Byzov.Microbiologiya 2008 77, 854-862.

[5] JD Wang; T Narui; H Kurata; K Takouchi; T Hashimofo OkuyanaChem. Pharm. Bull.
1989 37, 2236.

[6] KG Mann; ME Neseirm; WR Church; S KrishnaswarBipood 199Q 76, 1.

[7] EW Davie; K Fujikawa; W KisielBiochemistry1991, 30, 103-163.

[8] C Leipner; | Tuckova; J Rejnek; J Lagn€omp. Biochem. Physipll993 105 B, 679.

[9] YS Kim; YE Kim; HS Byun; CS Chang. Biochem. Mol. Bi91995 28, 398.

[10]J Woo; YK Bank; KH Yu; SR Paik; CS Chanlj.Biochem Mol. BioJ 1996 29, 500.

[11] HS Bristow.Transactions of the Entomological Socjet932 80,387- 404.

[12] A Ogata; HJ MoriJournal of Pharmacological society of Japd®38 58,859-870.

[13] A Ogata; K Morimoto; H J Morilbrid, 1939 59, 481-494.

[14] LGK Carr.Journal Washington Academy of Scierk®b1, 41,229-235.

[15] R Yegnanarayan; PP Sethi; PA Rajhan; K Pulandi®a; Ismail. Indian Journal of
Pharmacology1987 19, 221-224.

[16] SB Vohora; MSY Khan.Animal origin drugs used in Unani Medical Research-
Tughlaquabad1978 New Delhi.

[17] SA Ismail; K Pulandiran; R Yegnanaray&uil Biol. Biochem1992, 24(12); 1253-1254
[18]M Balamurugan; K Parthasarathi; EL Cooper; LS Raagzan. Journal of
Ethnopharmacology2008

[19] SV Shobha; R KaleAdministrator 2007.

[20] C Hong.Chinese medical Journg2007.

[21] PI Alade; ON IrobiJ Ethanopharmacoll993 39,171-174.

[22] C Perez; M Pauli; P Bazevquicta Biologiae et Medicine Experimentali®9Q 15, 113-
115.

370



