
have a dense nutritional content because of their
soil- based origin. Previous studies on earth-
worms have shown it to exhibit antipyretic, anti-
spasmodic, detoxic, diuretic, antihypertensive, an-
tiallergic, antiasthmatic, spermatocidal, antioxida-
tive, antimicrobial, anticancer, antiulceral and an-
ti-inflammatory activities3-4. Recently Hong et al5

reported that the earthworm fibrinolytic enzyme
(EFE) showed significant anti-tumor activity in
hepatoma cells both in vitro and in vivo. This
suggests that EFE has a potential role in treatment
of hepatoma. Earthworm Lampito mauritii, found
throughout India, especially south India, has been
earlier reported to have anti-microbial, anti-in-
flammatory, anti-oxidative and anti-ulceral prop-
erties6-7. It is intended to investigate in the present
study how the earthworm extract (EE) is involved
in the hepatoprotective role in paracetamol in-
duced hepatic damage in rats.

Materials and Methods

Preparation of Earthworm Extract from
Lampito Mauritii (EE) with Properties
Similar to G-908
Earthworms, Lampito mauritii (Kinberg) were

collected from the stock culture, Division of Ver-
mibiotechnology, Department of Zoology, Anna-
malai University. 500 sexually mature clitellated
worms (900 mg/worm) were kept in 0.65% NaCl
at room temperature for 1-2 h with a few changes
of solution until their digestive systems became
clean. Animals were kept out of the solution and
minced with scissors. Three g of earthworm tis-
sue were homogenized in 40 ml of chloroform-
methanol (V/V) solution and left overnight at 40

C. The following day, 16 ml of distilled water
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da, has been reported to have anti-inflammatory,
anti-ulceral and anti-oxidative properties. The
present investigation shows its hepatoprotective
role. Whole tissue extract of Lampito mauritii
protect the paracetamol (2 g/kg body weight.
p.o.) induced liver damage rat as a dose depen-
dent manner (100, 200 and 300 mg/kg body
weight p.o.) by significantly (P < 0.05) decreasing
the hepatic marker enzymes – aspartate
transaminase, alanine transaminase and alkaline
phosphatase similar to silymarin (150 mg/kg
b.w. p.o.). Histopathological observations of liver
tissues corroborated these findings.
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Introduction

Paracetamol, a widely used anti-pyretic and
analgesic, produces centrizonal hemorrhagic he-
patic necrosis if an overdose is consumed1. When
taken in overdoses, reactive metabolite N-acetyl
p-benzoquinonimine (NAPQ1) is produced.
NAPQ1, initially detoxified by conjugation with
reduced glutathione (GSH) to form mercapturic
acid, formation exceeds the rate of detoxification
by GSH. NAPQ1 covalently binds to cellular
macromolecules and initiates cell damage. How-
ever, the hepatotoxicity of paracetamol has been
attributed to the formation of toxic metabolites
when a part of paracetamol is activated by hepat-
ic cytochrome P-4502.
Medicinal importances of earthworms have

been known from time immemorial. Earthworms
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was added to the homogenate. It was mixed and
centrifuged at 2460 x g for 10 min. Three clearly
visible layers were obtained. The upper, wa-
ter/methanol layer was pipetted out and evaporat-
ed on a rotavapor until no methanol was left. An
opalescent fluid, pH 7 was obtained. It was
freeze-dried and kept at 4°C until use.

Allocation of Groups and
Experimental Procedure
Healthy and pure strain male albino rats (Rat-

tus norvegicus), weighing 150-200 g was pro-
cured from the Department of Experimental Sci-
ence, Central Animal House, Rajah Muthiah
Medical College, Annamalai University, Anna-
malai Nagar, India. They were maintained under
standard conditions (28 ± 2°C; 55-60% RH) and
fed on a standard diet of rat and given water ad
libitum. The experiments were carried out ac-
cording to the institutional regulations and na-
tional criteria for animal experimentation. The
Institution Animal Ethics Committee reviewed
the entire animal protocols prior to conducting
the experiments. The animals were randomly di-
vided into six groups. Group I was maintained as
the control (only admistration of distilled water
orally). Group II received paracetamol (2 g/kg
b.w.) orally once daily for 7 days. Group III re-
ceived paracetamol (2 g/kg b.w.) orally followed
by silymarin (150 mg/kg b.w.) orally. Groups IV,
V and VI received paracetamol (2 g/kg b.w.)
orally followed by EE (100 mg/kg, 200 mg/kg
and 300 mg/kg b.w.) orally once daily for 7 days.

Serum Biochemical Assay
The blood was obtained from the experimental

and control rats by puncturing tetro-orbital
plexus. The blood samples were allowed for clot-
ting after the serum was separated by centrifuga-
tion at 2500 rpm for 15 min and used for the esti-
mation of various biochemical parameters.
Serum aspartate amino transaminase (AST) and
alanine amino transaminase (ALT) and serum al-
kaline phosphatase (ALP), were assayed accord-
ing to the methods of Bergmeyer9 and King and
Armstrong10, respectively.

Histopathological Investigation
Small pieces of liver tissue from sacrificed an-

imals were preserved in 10% formaldehyde solu-
tion. The pieces of liver were processed and em-
bedded in paraffin wax. Light microscopy was
performed after slides were routinely stained
with haematoxylin and eosin.

Statistical Analysis
The statistical significance of difference was

tested at 0.05 levels using one-way analysis of
variance (ANOVA) (SPSS Version 13).

Results

Biochemical Observations
The levels of serum AST, ALT and ALP in the

normal, paracetamol injured, silymarin treated
and EE administered rats are shown in Figures 1-
3. The levels of AST, ALT and ALP were in-
creased significantly in paracetamol treated rats
(Group-1) Treatment with different doses of EE
was found to reverse this effect i.e, reduce the ac-
tivities of AST, ALT and ALP content. Especial-
ly 300 mg/kg dose of EE was very effective as
the values were brought to the normal control
group.

Histopathological Observations
The histological observations basically sup-

ported the results obtained from serum enzyme
assays. Liver sections from control rats showed
normal lobular architecture and normal hepatic
cells with a well preserved cytoplasm and well-
defined nucleus and nucleoli (Figure 4 A). Liver
from paracetamol treated animals showed vac-
uolization of hepatocytes, sinusoidal dilation, in-
filtration Kupper cells and fatty degeneration
around the portal vein area and ballooning de-
generation (Figure 4 B). While in the liver of rats
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Figure 1. Estimation of AST in the serum of normal,
paracetamol induced liver damaged, silymarin and different
concentration of earthworm extract treated rats: Each value
represents mean ± SE, n = 6. The statistical significance was
tested between and within groups of each treatment at 0.05
level using one-way analysis of variance (ANOVA).
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Histoarchitecture in the paracetamol-induced liver damaged rat by earthworm extract

Figure 4. A, Histology of normal rat liver architecture Hematoxylin-eosin (× 40). B, Liver section shows the paracetamol-in-
duced damaged (× 40). C, Liver section shows the recovery of paracetamol-induced damaged by silymarin (× 40). D-F, Liver sec-
tion shows the recovery of paracetamol-induced damaged by EE of different doses 100, 200 and 300 mg/kg, respectively (× 40).
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Figure 2. Estimation of ALT in the serum of normal,
paracetamol induced liver damaged, silymarin and different
concentration of earthworm extract treated rats: Each value
represents mean ± SE, n = 6. The statistical significance was
tested between and within groups of each treatment at 0.05
level using one-way analysis of variance (ANOVA).

Figure 3. Estimation of ALP in the serum of normal,
paracetamol induced liver damaged, silymarin and different
concentration of earthworm extract treated rats: Each value
represents mean ± SE, n = 6. The statistical significance was
tested between and within groups of each treatment at 0.05
level using one-way analysis of variance (ANOVA).
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treated with EE showed comparatively normal
architecture of the liver, having restored to a
large extent, the hepatic lesions produced by the
toxins, almost comparable to the normal and the
silymarin treated rats (Figure 4 C-D).

Discussion

When the liver is out of order the serum AST,
ALT and ALP levels goes up. The extent of
paracetamol induced hepatotoxic effect is as-
sessed by the level of released cytoplasmic en-
zymes- ALP, AST and ALT in circulation. Ele-
vated level of AST is known to indicate liver
damage due to viral hepatitis, cardiac infarction
and muscle injury. ALT, a better bio-indicator of
liver injury than AST, catalyses the conversion of
alanine to pyruvate and glutamate, and is re-
leased in a similar manner11. Serum ALP and
bilirubin levels conversely, are related to the
function of hepatic cell. Elevated level of serum
ALP is due to increased synthesis, in presence of
increasing biliary pressure12. Our study showed
increased activities of AST, ALT and ALP in rats
treated with paracetamol was due to extensive
liver damage and necrosis of cells. Treatments
with EE as well as silymarin, on the other hand,
had decreased the serum AST, ALT and ALP and
restored to near normal condition which indicates
the stabilization of plasma membrane as well as
repair of hepatic tissue damage caused by parac-
etamol. This observation corroborates the find-
ings of Tabassum et al13 who had reported signif-
icant increase of ALT due to paracetamol admin-
istration and reduction due to administration of
hepatoprotective Liv52 in albino mice. Similarly
Sadasivam et al14 had shown paracetamol over-
dose to cause damage in liver of Wistar rats and
to protect the liver by administration of methano-
lic extract of Hedyotis corymbosa as evidenced
by decreased level of serum ALP, AST, ALT and
bilirubin. The above positive changes can be con-
sidered as an expression of the functional im-
provement of hepatocytes, which may be caused
by an acceleration of regeneration of parenchyma
cells.
The attributivity of the observed alterations

of serum ALT, AST and ALP levels to hepatic
damage on normal was confirmed by
histopathological studies of liver which have
shown that livers challenged with paracetamol
have centrizonal necrosis, focal necrosis and

ballooning. In animals treated with EE there
was no noticeable hepatocellular necrosis. This
result was supported by Hong et al5 who report-
ed that the earthworm fibrinolytic enzyme
(EFE) showed significant anti-tumor activity in
hepatoma cells both in vitro and in vivo and
they suggests that EFE has a potential role in
treatment of hepatoma.
The recovery towards normalization of serum

enzymes and liver histological architecture
caused by EE was almost similar to that caused
by silymarin. Therefore the possible hepatopro-
tective effect of EE on the paracetamol induced
liver damage may be due to (1) inhibiting Cy-
tochrome P-450 activity, (2) stabilizing the hepa-
tocellular membrane, (3) enhancing the antioxi-
dant activity6. However the actual mechanism of
hepatoprotectivity of EE is still unknown. Fur-
ther exploration is needed. Studies are going on
to isolate the bioactive compounds responsible
for hepatoprotection.
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