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‘SLIME STORY’- EXPLORING THE
POTENTIAL OF EARTHWORM COELOMIC

FLUID: A REVIEW

Review

Abstract:  It’s a well known fact that earthworms are considered as farmers best friends. However, a lesser known
truth is that earthworms were employed in traditional medicinal cures since centuries. The earliest account of such
use dates back to 1340 AD. Extracts derived from earthworms were used to treat post partum weakness in women,
to enhance hair growth, as toothpowder against gingivitis and to reduce pain in rheumatism. Earthworms even
served as a powerful cure for small pox. Scientific research has uncovered the hidden potential of earthworm
coelomic fluid and its extracts and shed light on their remarkable properties, which include, antiproliferative, antibac-
terial, fibrinolytic, wound healing, anticoagulative and antioxidative, to name a few.1 This article intends to highlight
the properties of earthworm coelomic fluid and emphasize on its importance in future research.
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INTRODUCTION

       Nature has endowed us with plenty of unique
natural resources, many of which have not yet been com-
pletely explored. Although history has ample evidence,
lack of proper scientific research has discouraged their
utilization. Of late, earthworms and their extracts which
contain biologically active molecules have drawn much
attention from many scientists and researchers all over
the world. The coelomic cavity of earthworms is filled
with a specialized kind of fluid, derived from its mesen-

chymal layer known as Earthworm coelomic fluid (ECF).
It is rich in wandering coelomocytes, which includes
namely 4 types of cells; the mucocytes, amoebocytes,
circular cells and chloragogan cells. In addition, it also
contains certain immunologically active compounds like
lysenin, lumbricin, fetidin, eiseniapore, coelomic cytolytic
factor and several growth factors. The ECF helps to
maintain moisture and to aid in normal physiologic pro-
cesses like cutaneous respiration, dessication, regenera-
tion, circulation of nutrients and protection from patho-
gens.2,3,4

Scientific studies require collection of ECF from
healthy earthworms. Coelomic fluid is extracted from
earthworms by using 4 techniques.
1) Cold shock method
2) Warm water method
3) Electric shock method
4) Heat shock method.

The cold shock method is usually preferred as it is
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the least stressful for the earthworms. This method also
yields the maximum amount of concentrated vermin wash
(1.5 ml) when compared to other methods.2 The collected
ECF can be stored or subjected to purification and pro-
tein separation. The earthworms can be stored in plastic
bins and fed on refuse.

PROPERTIES ANTIFIBRINOLYTIC AND
ANTICOAGULANT ACTION

ECF is a well known antifibrinolytic agent and anti-
coagulative agent. It has been used for years to treat car-
diac diseases and cerebrovascuar disorders.
Lumbrokinase, a fibrinolytic enzyme isolated from the
earthworm Lumbricus rubellus is a potent thrombolytic
agent and is marketed as an orally administerable fibrin-
olytic agent to treat cardiac and cerebrovascular dis-
eases.1 Studies on fibrinolytic enzymes of earthworms
have also paved way in the preparation of cosmetics as
an ‘age delaying’ agent.5 Studies on dogs and drawn hu-
man blood from volunteers suggests that the anticoagu-
lative activity is due to 3 components namely; the
glycolipoprotien mixture G-90, PI and PII1

ANTIPROLIFERATIVE ACTION

The most feared six letter word ‘Cancer’ and its
treatment, not only leaves the victim traumatized men-
tally and physically, but also devastates the patients’ dear
ones in many ways, including financially.

Facts and figures point out that 3,54,864 new oral
cancer cases and 1,77,384 deaths were estimated in
2018.6 Years of research have put in a lot of medicines
derived from natural sources to combat cancer. As che-
motherapeutic agents are expensive and trigger a lot of
side effects, current research revolves around discover-
ing a relatively cheaper drug with strong theraupeutic
potential, yet minimal side effects. Naturally occurring
extracts of turmeric7, ginger8, honey9, green tea and
pomegranate10 thus became popular. Earthworm coelo-
mic fluid, a naturally derived blend of components exhib-
iting cytotoxic, agglutinating, antioxidant and antipyretic
actions also belongs to the same league of extraordinary
compounds.

Coelomic fluid of the earthworm Eisenia fetida in-
duced in vitro apoptosis of HeLa cells.11 A study on the
cytotoxic activity of coelomic fluid of the earthworm by

name Eudrilus eugeniae on Baby hamster Kidney 21
(BHK21) cells, yielded promising results.12 The cytolytic
protein ‘Eiseniapore’, isolated from the coelomic fluid of
the earthworm Eisenia fetida induces cytolysis by creat-
ing pores, which was confirmed by electron microscopy
of erythrocyte membranes.13 Several other studies high-
lighted the ability of ECF to combat tumours of the liver,
brain, breast and colon.14,15 A recent invitro study to com-
pare the efficacy of ECF derived from 3 different spe-
cies of earthworms on oral squamous cell carcinoma cell
lines yielded very promising results.16 Another study re-
ported that a 24 hour incubation of oral cancer cell line
(KB 3-1) with the ECF of Perionyx excavates ( a spe-
cies of earthworm), showed a percentage inhibition of
94.22% at 50 µg/mL, when compared to that of the con-
trol drug paclitaxel which had a maximum inhibitory per-
centage of  82.43 at 6.25 µg/mL.17

ANTIBACTERIAL

Living organisms are prone to a hoard of infections
from various pathogenic agents. These pathogens, most
commonly bacteria and parasites, particularly the larval
forms are present abundantly in soil and water and  is
introduced into the body through food or following an
injury. As evolution progressed, earthworms devised
measures to ward off pathogens using their highly spe-
cialized innate immunity. It is believed that earthworms
thriving in the pathogen-riddled environments have pep-
tides against bacteria and other parasites. Their innate
immunity is maintained by various coelomocytes, housed
in coelomic cavity whose fluid also contains several im-
munologically (antimicrobial) active molecules.  An in-
vitro study on 4 different species of earthworms on vari-
ous pathogens demonstrated promising antimicrobial
activity.18Studies also suggest that earthworms possess
both cellular as well as humoural immunity.19 Six antibac-
terial peptides (antibacterial vermipeptide family; AVPF)
were isolated and purified from ECF that showed effi-
cacy against gram positive and gram negative bacteria
and fungi.20

WOUND HEALING

Studies emphasize on the fact that; by using prepa-
rations made from earthworm extracts, the wound heal-
ing time was significantly reduced as it accelerated epi-
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thelization, granulation and collagen formation. This could
be due to the influence of the mitogenic, haemostatic,
antioxidant and antibacterial properties of ECF on heal-
ing and epithelization.21,22 The Glycolipoprotien extract
(G-90) from earthworm eisenia foetida stimulated in-
creased production of growth factors (EGF and FGF),
thereby hastening the wound healing process.23

ANTIPYRETIC AND ANTIOXIDANT
POTENTIAL
24 and Balamurugan M et al25 dem-

onstrated the antipyretic and antioxidant potential of ECF
on rats. His study also outlined the hepatoprotective ef-
fect of earthworm extract on paracetamol induced liver
injury in Wistar rats. These properties are attributed to a
glycolipoprotein mixture called G-90.

Metallothianins in ECF is considered to lower the
toxins in human body due to pollutants in the environ-
ment. This study resulted from the fact that earthworms
were found in decomposing matter and to overcome such
adverse conditions, they must have evolved with a good
immune system.18

CONCLUSION

Though earthworms were used extensively in tradi-
tional medicinal cure, it is only recently that detailed sci-
entific research is being undertaken to explore the effi-
cacy of its various extracts. Several in-vitro and in-vivo
studies have successfully highlighted the antioxidant, fi-
brinolytic, antitumour, anticoagulative, antibacterial and
wound healing properties of ECF. Recent studies high-
lighting the antiproliferative efficacy of ECF against oral
cancer cell lines provides immense hope in the field of
head and neck oncology and future research on oral can-
cers.

 As the world is turning towards more safer and
cheaper drugs with better therapeutic potential and lesser
side effects, earthworm coelomic fluid holds great prom-
ise in future.
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