
 

 
Isolatio
anticoa
 
Abhishe
Prasad4,
 
Received

Earthworm
analgesic, a
used to stu
isolation of
biochemica
Dnase, Rna
results. Sta
anticoagula
responsible
 
Keyword
 
 
Introduc
Earthworm
inflammat
(Noda et 
by preven
al., 1991)
acting eit
agent wh
circulation
activity w
earthworm
earthworm
which sp
anticoagu
intrinsic p
(Mann et 
al., 1993
Antimicro
earthworm
Mathur e
significan
 
Author’s 
1National In
2Sai Institut
(U.K), India
 E-mail: abh
3HIHT Univ
4Jiwaji Univ

 Environment
 (ISSN 0972-

Copyright by
All rights of r

on and 
agulant fro

k Mathur2

, V.K. Dua1 

: 05.12.2010 

ms are common
antipyretic and 
udy the anticoa
f anticoagulant

al nature of thi
ase and lysozym

andard herring 
ant purified fr
e for the anticoa

ds:  Anticoagu

ction 
m has been
tory, analge
al., 1996).  I

nting excess g
). It is also 
ther as a fib
hich results 
n (Wang et 
was reported
m species 
m has been su
pecifically di
ulant(s) which
pathway of th

al., 1990; D
3; Kim et 
obial and An
m, Eudrilus e
et al. (2010
nce of earthwo

Address   
nstitute of Malar
te of Paramedic
a 
hishekmthr@gm
versity, Jolly Gra
versity, Gwalior 

t Conservation Jou
-3099)     Abstracte

y ASEA 
reproduction in an

determina
om earthw

, Satish K

  

nly known as fa
anticancer effe

agulative activit
t from earthw
is molecule, th

me. Simultaneo
sperm DNA an

rom earthworm
agulative capab

ulant activity,

n recognized
esic and an
It shows anti
glucose uptak
implicated in

brinolytic or 
in the facili
al., 1989).  
d by Woo 
Lumbricus 

uspected to co
issolve the 

h selectively in
he blood coag

Davie et al., 1
al., 1995; 

nti-inflammato
ugeniae were

0 a and b) 
orm Eudrilus 

ia Research, Har
cal and Allied 

mail.com 
ant, Dehradun (U
(M.P), India 

urnal 12(1&2) 75-
ed and Indexed 

ny form reserved Environment

ation of 
worm  

K. Verma2, 

     Revi

A
armer’s friend. 
ects of earthwor
ty of earthwor

worm which wa
he anticoagulan
ously APTT test
nd yeast RNA w
m. Individual 
bility. 

 APTT, DNA,

d as an a
ntipyretic ag
cancerous eff
ke (Nagasawa
n hemostasis 

anticoagulat
tation of blo
Anticoagulat
(1996) on 
rubellus. T

ontain  protea
fibrin clots 
nterfere with 
gulation casc
1991; Leipner

Woo, 199
ory activities
e investigated

Pharmaceut
eugeniae wa

rdwar (U.K), Ind
Sciences, Dehra

U.K), India 

77, 2011 

   
t Conservation

75

 
biochemi

Santosh K.

ised: 15.01.20

Abstract 
Various previo

rm extract. In t
rm extract by A
as found to be
nt was processe
t and agarose g

were also used to
components of

, Eudrilus eug

anti-
gent 
ffect 
a et 

by 
tory 
ood 
tion 

an 
The 
ases 

or 
the 
ade 
r et 
96). 
s of 
d by 
ical 

as  

dia 
adun 

 
also re
African
reprodu
investig
emphas
our stu
activity
and to 
anticoag
 
Materi
Collect
Adult e
Nursery
worms 
debris a
gut. Th
gut gets
Purific
A detai
adopted
distilled
heat ex
centrifu
ammon
concent
suspend

n Journal 

ical natu

. Singh2, Ar

011       

ous studies hav
the present stud
APTT test. The
e in the form 
ed with variou
gel electrophor
o compare the a
f nucleotide w

geniae, Hydro

eported by h
n earthworm 
uction capabil
gation is rep
sized our stud
udy was to 
y from earthw

determine t
gulant.  

ials and Me
tion of mater
earthworms 
y, Rani Pokha
were washed

and were kep
he step was r
s thoroughly c
ation of Anti
led purificati

d. The earth
d water in th
xtraction at 
ugation, the 
nium sulpha
tration of 8
ded in a min

ure of w

rchana Pra

              Acc

ve confirmed th
dy selected spec
e study involve
of DNA. In o

us hydrolases su
resis were perfo
anticoagulative 

were also check

olases 

him. Eudrilus
specie and

lity. As no wo
ported till y
dy on this sp
investigate 

worm specie, 
the biochemi

ethod 
rial 
were provid
ari, Rishikesh
d in order to
pt in N-salin
repeated seve
cleared. 
icoagulant 
on procedure

hworms were
he ratio 1:1 (
100 0C for 
supernatant 

ate fraction
80 %. The

nimum volum

water sol

akash3, G.B

epted: 15.02

he anti-inflamm
cies of earthwor
es the extractio
order to uncov
uch as Protein
ormed to confir
activities with 

ked which mig

s eugeniae
d is having 
ork like the pr
yet thus we 
pecie. The a
the anticoag
Eudrilus eug

ical nature o

ed by Jai B
h (U.K), India
o remove the
ne for washin
eral times unt

e (Woo, 1996
e homogeniz
(w/v) followe
30 minutes 
was subject

nation at 
 precipitate 

me of 50 mM

 

uble 

.K.S. 

.2011 

matory, 
rm was 
on and 
ver the 
nase-K, 
rm the 
that of 
ght be 

is an 
good 

resent 
have 

im of 
gulant 
geniae 
of the 

Bharat 
a. The 
e sand 
ng the 
til the 

6) was 
ed in 
ed by 

after 
ed to 
final 
was 

M Tris 



 

HCl (pH 
were mea
time (APT
Activated
test 
An in v
performed
instruction
coagulatio
 
Agarose g
1% agaro
according
was loade
with gel 
bands was
 
Treatmen
hydrolase
The conce
separately
DNase (5
Rnase (5
overnight 
50mM Tr
agarose 
digested s
 
APTT of
compone
APTT te
manufactu
thymus D
standards.
sugars), p
and pyrim
APTT in 
responsib
 
Results a
From the 
the antico
was in th
orange co
UV tran
performed
76.66% c
Standard 
the kit). 
To confirm
treated w

8.0) and th
asured by Act
TT) test. 
d Partial Th

vitro coagul
d according
n. The data
on time. 

gel electroph
ose gel was 
g to the stand
ed along with
loading buf

s done under 

nt of ant
es 
entrated samp
y incubated 
5 µg) in the
5 µg) and l

in a total vo
ris HCl (pH 8
gel electrop

samples were 

f Standard D
nts of nucleo
est was pe
urer’s instruc

DNA and Yeas
. Pentose sug

phosphoric ac
midines) were 

order to asse
le in anticoag

and Discuss
present inve

oagulant puri
e form of DN

olored bands w
nsilluminator.
d of this extra
coagulation tim

Diagnos Thr

m our studies
with various h

he anticoagu
tivated partial

hromboplasti

lation test 
g to the 
a was analy

horesis 
prepared in 

dard protocol 
h marker in 

ffer. The obs
UV-transillum

ticoagulant 

ple of 50 µl (0
with Protein

e presence o
lysozyme (20
lume of 150 
8.0). Later on
phoresis of 

carried out. 

DNA, RNA 
otide 
rformed acc

ction available
st RNA were 

gars (Deoxyrib
id nitrogenou
used for the 

ess the indivi
gulant activity

sion 
stigation it w
fied from ea
NA which pr
with ethidium
 When AP
acted anticoag
me (Table-1)
rombo reage

s, when the an
hydrolytic en

Environment

ulatory activi
l thrombopla

in time (APT

of APTT w
manufacture

yzed in perc

1X TAE bu
and the sam
the wells alo

servation of 
minator. 

with vari

0.92 mg/ml) w
nase-K (2 µ

of 2mM MgC
0 µg) at 37
µl adjusted w

n APTT test 
the hydrola

and individ

cording to 
e in the kit. C
used as posit

bose and Rib
us bases (puri
determination
idual compon
y of DNA. 

was revealed t
arthworm extr
roduced reddi
m bromide un
PTT test w
gulant it show
) with respect
ent (available

nticoagulant w
nzymes at 37

M

t Conservation
76

ities 
stin 

TT) 

was 
er’s 
cent 

ffer 
mple 
ong 
the 

ous 

was 
µg), 
Cl2, 
7oC 

with 
and 
ases 

dual 

the 
Calf 
tive 

bose 
ines 
n of 
nent 

that 
ract 
ish-

nder 
was 
wed 
t to 

e in 

was 
70C 

overnig
on treat
confirm
the form
sample 
activity
APTT 
anticoag
 
Table-1
(APTT)
extract

 

Fig.1: B
hydrola
treated;
 
Table-2
(APTT)
 

 

Reage

Diagno
Reagen
Earthw

Reagen
Earthw
m extr

Diagn
Throm
Reage

Earthw
extra

Mathur  et al. 

n Journal 

ght, a diffuse
tment with D

med our studi
m of DNA (F

was subjecte
y gets reduce

might be 
gulant (DNA)

: Activated pr
) of purified 

Bands of diges
ases. (1, prot
; 3, Dnase trea

: Activated pr
) of hydrolases

ent\Earthworm
extract 

os Thrombo 
nt 

worm extract 

nt\ 
wor
ract 

Mean
Hydrol
Dnase   

nos 
mbo 
ent 

      62

worm 
act 

    136

d band of D
Dnases under
ies that the a
ig.1). When s
ed for APTT
ed. This dec

due to t
) by Dnases (

rothrombin th
anticoagulan

sted DNA afte
teinase-k tre
ated; 4, Rnase

rothrombin th
s treated purif

m Mean  va
of APT
(second

120 

92 

values of
lases treated P
    Lysozyme -k

     56 

    51 

DNA was obs
r UV light, w
anticoagulant 
such Dnase tr

T the anticoag
rease in valu

the digestion
(Table-2). 

hromboplastin
t from earth

er the treatm
ated; 2, lyso

e treated) 

hromboplastin
fied anticoagu

lues 
TT 
ds) 

%
Coagul

tim
130.

76.6

f APTT(sec
Proteinase     

k  
    66      

    70      

served 
which 

is in 
reated 
gulant 
ue of 
n of 

n time 
hworm 

 

ent of 
ozyme 

n time 
ulant  

% 
lation 

me 
.43 

66 

conds) 
Rnase   

 62 

 154 



 

Our next 
DNA was
When her
effect on 
reduced v
our findi
from ea
anticoagu
standard 
anticoagu
herring sp
time in 
Simultane
in pentose
It may be
could be m
We assu
anticoagu
matrix pr
assumptio
with hep
mechanism
thrombin 
the prese
negatively
al., 1991; 
 
Table-3: A
of Stand
nucleotide

NA= N

We furth
present in
responsib
value of A
higher tha
(Table-3) 
APTT. F
technique
the fact 
alternative
other anti
labs. 

S

Herring
Yeast R
Nitroge
Phosph
Pentose

question wa
s unique for 
rring sperm D

the coagula
viz. 45 second
ings that an
arthworm, E
ulant. When 
yeast RNA w

ulant (DNA) p
perm DNA, t
the plasma 
eously no valu
e treated plasm
e due to the f
more compac
umed there

ulation was 
rovided by t
on is valid, th
parin in term
ms. It has 
inhibition by

ence of hep
y charged ma
Nesheim, 19

Activated prot
dard DNA, 
e  

No activity 

her confirme
n the DNA 
le for antico
APTT was fo
an that of pho
while pentos
urther studie

e. Thus the p
that DNA 

e thrombotic 
icoagulants u

Samples 

g sperm DNA 
RNA 
enous bases 
horic acid 
e sugar 

as whether th
the earthwo

DNA was use
ation, the AP
ds (Table-3) w
nticoagulant (
E. eugeniae 

the results
were compar
purified from
the coagulum
treated with

ues of APTT 
ma sample (T
fact that singl
ct than double
fore that 
due to neg
the extended
he DNA cou

ms of their 
been alread

y AT-III wa
parin since 

atrix as a tem
983). 

thrombin thro
RNA and 

ed that nitr
are the acti

oagulant activ
ound to be 9
osphoric acid
se sugar show
es are neede
present invest

could be 
agent to hepa

used routinely

Mean valu
(sec

4
N
9
3
N

I

Environment

his effect of 
orm, E.eugeni
ed to measure
PTT value g
which confirm
(DNA) purif

is a pot
 of APTT 
red with that

m earthworm 
m appeared in
h RNA samp
were observe

Table-3).  
le stranded RN
e stranded DN
the effect 

gatively char
d DNA. If t
uld be compa

anticoagulat
dy shown t

as accelerated
it provides

mplate (Ehrlich

omboplastin t
components 

rogenous ba
ive compone
vity. The m
0 seconds mu

d viz. 36 seco
wed no values
ed to refine 
tigation revea

considered 
arin and vario
y in patholog

ues of APTT 
conds) 
45 
NA 
90 
36 
NA 

solation and de

t Conservation
77

the 
iae. 
e its 
gets 
med 
fied 
tent 

of 
t of 
and 

n no 
ple. 
ed  

NA 
NA. 

of 
ged 
this 

ared 
tory 
that 

d in 
s a 
h et 

ime 
of 

ases 
ents 

mean 
uch 
nds 
s of 
the 

aled 
as 

ous 
ical 

Refere
Davie E.W

casc
Bioc

 
Ehrlich H

Pann
casc

 
Kim, Y.S

NAD
Bioc

 
Leipner,

Serin
fetid
Bioc

 
Mann,

Kris
the 
1. 

 
Mathur, A

Pras
activ
Pha

 
Mathur,

G.B
activ
Pha

 
Mathur, A

Sign
Aca

 
Nagasaw

T., S
prot
Res.

 
Nesheim,

coag
 
Noda, N.

Effe
Che

 
Wang,  J

T. a
earth

 
Woo., 19

Mol
 
 
 
 
 

etermination of

n Journal 

ences 
W., Fujikawa K

cade: initiation
chemistry.30, 10

H.J., Keijer J., 
nekoek, H., 19
cade. Biochemist

S, Kim, J.E, By
D+ glycohydrol
chem. Mol. Biol

C., Tuckova, L
ne proteases in

da and 
chem.Physiol.10

K. G., Nesh
shnaswamy, S.,
vitamin K- dep

A., Verma, S.K
sad, G.B.K.S. a
vity of earthwor

armaceutical Res

A., Verma, S.K
.K.S. and Dua
vity of earthwor

armaceutical Res

A., Mathur, D. 
nificance of ear
demic Publishin

wa, H., Sawaki, 
Suzuki, R. and I
ein in the coelo
.11, 1061. 

, M.E., 1983
gulation J.Biol.C

., Tsunefuka, S.
ect of an 
em.Pharm.Bull. 

J.D., Narui, T., 
and Okuyama,
hworm extract.C

996  Mechanism
l. Biol., 29,500.

f biochemical n

K. and Kisiel W.,
n, maintenanc
0363. 

Preissner K.T
991 Inhibition 
try.30, 1021. 

yun, Chang, H.S
lase activity by 
l.28, 398. 

L., Rejnek , J. 
n coelomic fluid

Lumbricus 
05B, 670. 

heim, M.E., 
1990 Surface d

pendent enzyme 

K., Bhat, R., Sin
and Dua, V.K.,
rm extracts. Jou
search. 2, 4, 364

K., Singh, S.K.
a, V.K., 2010
rm extracts. Int
search. 2,1 (In p

and Dua, V.K., 
rthworm, Eudril
ng, Germany. 

K., Fuji, Y., Ko
Inatomi, H., 199
omic fluid of ea

3 Various me
Chem. 258:1470

., Tanaka, R. an
earthworm, L

40, 2756. 

Kurata, H., Tak
T., 1989 Fibrin

Chem.Pharm.Bu

m of Blood coag

nature

, 1991 The coag
ce and regu

., Gebbink, R.K
of blood coag

S., 1995 Regula
ADP ribosylat

and Langer, J.
d of annelids E
terrestris. 

Church, W.R
dependent reacti

complexes. Blo

ngh, S.K., Praka
 2010a Antimi

urnal of Chemic
4-370. 

, Prakash, A., 
0b. Anti-inflamm
ternational Jour
press). 

2010. Pharmac
lus eugeniae, L

obayashi, M., S
91 Biology of ly
arthworms. Anti

echanisms of 
8. 

nd Miyahara, K
Lumbricus ru

keuchi, K., Hash
nolytic activity 
ull.37, 2236. 

gulation.  J. Bio

gulation 
ulation. 

K. and 
gulation 

ation of 
tion. J. 

., 1993 
Eisenia 
Comp. 

R. and 
ions of 
ood.76, 

ash, A., 
icrobial 
cal and 

Prasad 
matory 
rnal of 

ceutical 
Lambert 

egawa, 
senin a 
icancer 

blood 

., 1996 
ubellus. 

himoto, 
of the 

ochem. 


