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Abstract

Purpose : To evaluate the hepatoprotective activity of methanolic root extracts of Memecylon malabaticum
(MM), Andrographis serpyllifolia (AS) and Leucas aspera (LA) against the paracetamol induced
hepatotoxicity.

Approach : The methanolic root extracts of MM (family: Melastomaceae), AS (family: Acanthaceae) and
LA (family: Lamiaceae) was studied at different doses and compared with standard Silymarin (25 mg/kg b.w).
All the doses were administered orally. Thereafter, paracetamol induced hepatotoxicity in elevation of the
serum levels of biochemical parameters like SGOT, SGPT, ALKP, TBL and CHL were studied.

Findings : The rats treated with the methanolic root extracts of MM, AS, LA and silymarin showed a
significant (p<<0.05) decrease in all the elevated SGOT, SGPT, ALKP, TBL, CHL and significant increase
(p<0.05) in TPTN and ALB levels at dose dependent manner. Pretreatment with Silymarin and methanolic
rootextracts MM, AS and LA produced significant antihepatotoxic activity.

Conclusion : The reduction of elevated serum levels were explored by evaluated hepatoprotective activity
of methanolic root extracts of MM, AS and LA against the paracetamol induced hepatotoxicity.
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INTRODUCTION product research continues to be an important part

Plants are rich sources of medicinal properties. Since of the drug discovery, we were keen in taking up the

time immemorial, plants have been utilized for their
medicinal benefits. Despite the availability of
advanced technologies and large-scale researches,
plants have not been explored largely to study their
medicinal properties to bring new drugs into the
market. Only 10% of the plant species have been
studied for medicinal properties till date.”” As natural
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phytochemical investigation of selected plant
species to explore hepatoprotective activity. Natural
products are associated with extensive molecular
diversity and this property is the primary advantage
to consider as a soutce of lead compounds. Recent
technological advances have enabled the possibility
to evaluate extracts and identify the biological
activity at sub milligram scale levels.” In the present
research Memecylon malabaricum, Andrographis
serpyllifolia and Leucas aspera roots were selected
with the focus of hepatoprotective activity. Earlier
research revealed that MM leaf has anti-
inflammatory activity’, wound healing activity’ ,
fruits have significant antioxidant, anti-microbial and
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Cytotoxic activities’ and are useful in the treatment
of toothache, plaque, caries, pyorrhea and aphthae’.
AS plant traditionally showed antidiabetic’, jaundice,
digestive problems, snake bites, fever, cancet,
inflammation, wound’, hypolipidemiam, malaria"
whereas LA showed antibacterial”, antioxidant” as
well as hepatoprotective activity'". Based on the
traditional applications and as per the recent research
review there is a lack of study on these combined
plants on hepatoprotective study and hence the
present investigation was carried out to identify
hepatoprotective activity in the methanolic root
extracts of MM, AS and LA plants in paracetamol
induced experimental rat models.

MATERIALS AND METHODS

Collection : Roots of M. malabaricum, A.
serpyllifolia and L. aspera were collected from
Ananthagiri Forest Region, Visakhapatnam and
identified by Prof . M. Venkaiah, Department of
Botany, Andhra University.

Extraction : The root materials were shade dried
and were extracted separately (250 g) in a Soxhlet
apparatus with methanol for 6-8 hrs. The solvent was
removed by the process of distillation and the crude
extract was dried under vacuum and stored in a
desiccator prior to further investigation.

Preliminary extract screening

The extract was preliminarily screened for various
constituents present as per the method described by
Kokate, 1994".

Experimental animals:

Wistar albino rats of either sex weighing between
150-200 g were obtained from National Institute of
Nutrition, Hyderabad, Andhra Pradesh, India. The
animals were housed under standard environmental
conditions (temperature of 25 + 2'C with an
alternating 12h light-dark cycle and relative humidity
of 50%+15%, one week before the start and also
during the experiment as per the rules and
regulations of the Institutional Animal Ethics
committee and by the Regulatory body of the
government (Regd no. 516/01/A/CPCSEA). Rats
were fed with standard diet and water ad libitum
during the experiment.

Paracetamol suspension (PCML) : Paracetamol
powder was suspended in 1% Sodium CMC and
administered at the dose of 3g/kgb.wt. p.o.

Suspensions of test substances : All the selective
extracts were suspended in 1% Sodium CMC and
administered at the dose levels of 200, 400 and 800
mg/kg. Silymatin being positive control was
suspended in 1% Sodium CMC and administered ata
doselevel of 25 mg/kg.

Paracetamol induced hepatotoxicity : The set
of experiment was divided into groups consisting of
control, toxicant, standard, and test. The protocol
followed for paracetamol induced hepatotoxicity
and grouping of animals are given in table-1 and
table-2 respectively.

Table 1 : Administration of drugs

Group Day 1 Day 2 Day 3 Day 4 Day 5
control Vehicle Vehicle Vehicle Vehicle With
PCML Vehicle Vehicle Vehicle+ PCML  Vehicle drawl
Standard Silymarin ~ Silymarin ~ Silymarin+PCML  Vehicle of
Test Extract Extract Extract +PCML  Vehicle blood

. Vehicle: 1% Sodium CMC, test: Extracts prepared in 1% Sodium CMC.;
PCML: Paracetamol.

Table 2 : The Group and the administered

dose details

Group and order Dose given and species of methanolic extract
Group-| Control
Group-I Standard
Group-lll Received methanolic extract of M. malabaricum
200 mg/kg in paracetamol induced animal
Group-IV Received methanolic extract of M. malabaricum
400 mg/kg in paracetamol induced animal
Group-V Received methanolic extract of M. malabaricum
800 mg/kg in paracetamol induced animal
Group-VI Received methanolic extract of A. serpyllifolia
200 mg/kg in paracetamol induced animal
Group-VII Received methanolic extract of A. serpyllifolia
400 mg/kg in paracetamol induced animal
Group-VIIl Received methanolic extract of A. serpyllifolia
800 mg/kg in paracetamol induced animal
Group-IX Received methanolic extract of L. aspera
200 mg/kg in paracetamol induced animal
Group-X Received methanolic extract of L. aspera
400 mg/kg in paracetamol induced animal
Group-XI Received methanolic extract of L. aspera

800 mg/kg in paracetamol induced animal

The rats of control group Received a single daily
dose of 1% Sodium CMC (1 ml/kg p.o.) The rats of
Paracetamol group received a single daily dose of
vehicle for three days and a single dose of
Paracetamol (3 g/kg) 30 min after the administration
of the vehicle, on the third day of experiment. The
animals in silymarin group Received daily dose of
silymarin (25 mg/kg p.o.) for three days. Paracetamol
(3 g/kg p.o.) was administered 30 min after the third
dose of silymarin while test groups were given orally
a single daily dose of extracts in sodium CMC for
three days and a single dose of paracetamol (3 g/kg
p.0.) on the third day 30 min after the administration
of respective test suspensions. After 48 h of
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paracetamol intoxication blood was collected and
serum was an analyzed for the biochemical
parameters.

Assessment of Biochemical parameters

Blood was collected from each group by puncturing
retro orbital plexus and was allowed to clot at room
temperature. The serum was then separated by
centrifuging at 3000 rpm for 10 minutes which was
later used for the estimation of biochemical
parameters to determine the liver functions. Serum
Glutamic oxaloacetic transaminase (SGOT), Serum
Glutamic pyruvic transaminase (SGPT) were
estimated using UV — Kinetic method based on the
international federation of clinical chemistry
method as reference'. Alkaline phosphatase
(ALKP) was estimated by PNPP method,” while
total bilirubin (TBL) by Jendrassik and Gr of
method,” total cholesterol (CHL),” total protein
(TPTN) by color complexation with copper ions in
an alkali solution”. Albumin was estimated by bromo
cresol green 250 method”'. All the estimations were
carried out using standard kits on auto analyzer of
Merck make (300 TX, E.Merck-Micor Labs,
Mumbai).

Statistical analysis :
Results for hepatotoxicity was evaluated by mean®t
SEM method, where n=6 animals.

Results and discussion :

Methanolic extract of all the three drugs were carried
out and the % yield was calculated as 14.57 %, 13.27
% and 13.48 % for MM plant, AS plantand LA plant
respectively.

Phytochemical screening :

Phytochemical screening for the said plants were
carried out and revealed the presence of vatious
phytoconstituents that is depicted in Table-3.

Table 3
various plant root methanol extracts

Constituents

Phytochemical screening of

Methanolic root extracts

Memecylon Andrographis Leucas

malabaricum serpyllifolia aspera
Glycosides + + -
Alkaloids - + i
Tannins iz iz i
Phenols St S St
Flavonoids iz ++ i
Proteins - - -
Carbohydrates + - -
Saponin + ++ +
Aminoacid -- - -
Steroids + + ++
Resins -- - -

. + =identification of constituents; + + =prominent identification of constituents.

Paracetamol induced hepatotoxicity:

The experiment was carried out as per the protocol
followed for paracetamol induced hepatotoxicity
and the results were tabulated in table-4. Table 4
shows Silymarin the standard drug at the dose of 25
mg/kg significantly reduced the increased levels of
SGOT, SGPT, ALKP, TBL and CHL with the values
100.2 £ 0.76, 100.1 £ 1.2,206.4 £ 1.99, 1.58 + 0.50,
and 110.9% 0.64, respectively and increased the levels
of TPTN and ALB 6.36 £ 0.19 and 3.21% 0.22,
respectively. All the extract showed dose dependent
activities. Methanolic extract of M. malabaricum at
800mg/kg produced 139.1 + 2.61, 116.6 + 1.29,
234.6 + 6.01, 1.92% 0.19, 156.4 £ 2.36, 4.64 £ 0.46
and 4.65 T 0.46 respectively. Whereas A. serpyllifolia
at 800mg/kg dose, showed 149.3 £ 2.16, 88.04 £
3.41,192.6 £ 2.38, 2.16% 0.05, 121.4 + 2.61, 5.68 £
0.19 and 3.99 *+ 0.10, respectively. Thereafter L.
aspera methanolic extract at 800mg/kg produced
123.9 £ 1.42,131.1 £0.19,219.9 £ 2.16, 1.99% 0.08,
165.6 £ 1.66, 3.83 * 0.19 and 3.41 £ 0.19,
respectively.

Table 4 : Effect of methanolic extract of

MM, AS and LS on paracetamol induced
hepatotoxicity in rats

Group SGOT SGPT ALKP TBL CHL TPTN ALB
(UL) (UL) (UL) (mg/dL) (mg/dl) (g/dL) (g/dL)

Control 1156+ 1004+ 206.6+ 1.01% 1246+ 6.50+ 4.92+
1.95 0.96 1.92 0.06 23 1.92 0.68

Paracetamol 455.1+ 316.2+ 615.1x 4.91% 351.6+ 3.45x 1.94%
1.95 2.00 2.61 0.44 1.91 0.31 0.45

Silymarin 119.4+ 1054+ 2154+ 1.31% 129.2+ 6.95+ 4.45:
2.19* 1.99* 2.31* 0.10* 1.41* 1.00**  0.92**

MMM 200 376.9+ 266.4+ 540.2+ 3.01x 2746+ 299+ 240x

mg/kg 6.01 3.29 7.00 0.19 5:99 0.19 0.23

MMM 400 150.4x 1321+ 2724+ 1.92+ 1911 56+ 3.62+
mg/kg 2.01* 3.46* 4.23* 0.19* 8.19* 0.19*  0.36**
MMM 800 139.1x  116.6+ 234.6+ 1.92+ 156.4+ 4.64+ 4.65¢
mg/kg 2.61* 1.29* 6.01* 0.19* 2.36* 0.46™  0.46**
ASM 200 404.2+ 2854+ 407.6x 4.39% 2345+ 3.64x 291x
mg/kg 291 4.19 2.14 0.09 2.64 0.09 0.14

ASM 400 156.2+ 93.46+ 2254+ 1.79% 1142+ 510+ 4.92+
mg/kg 1.62* 0.19* 0.28* 0.21* 2.64* 0.24* 0.19**
ASM 800 149.3x 88.04+ 1926+ 2.16% 1214+ 568+ 3.99%
mg/kg 2.16* 3.41* 2.38* 0.05* 2.61* 0.19**  0.10**
LAM 200 3438+ 251.6x 4944+ 261x 2604+ 2.70x 242+
mg/kg 1.76 2.61 4.16 0.19 21 0.18 0.04

LAM 400 135.6x 149.6+ 2782+ 2.09+ 199.4+ 355+ 299+
mg/kg 1.61* 1.37* 2.01* 0.06* 1.91* 0.20* 0.22**
LAM800 123.9+ 1311+ 219.9+ 1.994£0.08165.6x 3.83+ 3.41%
mg/kg 1.42* 0.19* 2.16* * 1.66* 0.19*  0.19**

e Data expressed in mean+s.e.m, n=6; Significant reduction compared to
hepatotoxic group (p<0.05); Significant increase compared to hepatotoxic group
(p<0.05)

e ALKP = Alkaline phosphate; ALB = albumin; ASM = methanolic extract of A.
serpyllifolia and CHL = cholesterol; MMM = methanolic extract of M. malabaricum;
SGOT = Serum glutamic oxaloacetic transaminase; SGPT = serum Glutamic pyruvic
transaminase; TBL = total bilirubin; TPTN = total protein; LAM = methanolic extract of
L. aspera

The results clearly depicted that paracetamol
intoxication in normal rats elevated the serum levels
of SGOT, SGPT, ALKP, TBL. and CHI.,, whereas
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decreased the levels of TPTN, ALB significantly
when compared to control indicating acute
hepatocellular damage and centrilobular necrosis.
The rats treated with the methanolic extracts of M.
malabaricum and silymarin showed a significant
(P<0.05) decrease in all the elevated SGOT, SGPT,
ALKP, TBL, CHL and significant increase (p<<0.05)
in TPTN and ALB levels at 400 and 800 mg/kg. The
rats treated with the methanolic extracts of M.
malabaricum and silymarin showed a significant
(p<0.05) decrease in all the elevated SGOT, SGPT,
ALKP, TBL, CHL and significant increase (p<<0.05)
in TPTN and ALB levels at 400 and 800 mg/kg. The
rats treated with the methanolic extracts of A.
serpyllifolia and silymarin showed a significant
(p<0.05) decrease in all the elevated SGOT, SGPT,
ALKP, TBL, CHL and significant increase (p<<0.05)
in TPTN and ALB levels at 400 and 800 mg/kg. The
rats treated with the methanolic extracts of L.
aspera, and silymarin showed a significant (p<<0.05)
decrease in all the elevated SGOT, SGPT, ALKP,
TBL, CHL and significant increase (p<<0.05) in
TPTN and ALB levels at 400 and 800 mg/kg, Effect
of Methanolic extracts of M. malabaricum, A.
serpyllifolia, L. aspera and silymarin on percentage
protection against Paracetamol induced
hepatotoxicity in rats is presented in Table 5.

Table b : Effect of Methanolic extracts of
M. Malabaricum, A. serpyllifolia and L.

aspera on Percentage protection against

Paracetamol induced hepatotoxicity in rats
Group SGOT SGPT ALKP TBL CHL TPTN ALB

Silymarin 7376 66.50 6498 7331 63.25 1014 129.38
MMM 200 mg/kg 17.18 1574 1217 3869 21.89 13.33  23.71
MMM 400 mg/kg 66.95 5822 5571 60.89 4564 62.31 86.59
MMM 800 mg/kg 69.43 63.12 61.85 60.89 5551 34.49 139.69
ASM200 mg/kg  11.18 9.74 33.73 10.59 333 5.50 50
ASM400 mg/kg  65.67 7044 6335 63.54 67.51 47.82 153.60
ASM800 mg/kg  67.19 7215 7893 56.00 65.47 64.63 105.67
LAM 200 mg/kg  23.57 2043 17.36 46.84 2593 21.73 2474
LAM 400 mg/kg  70.20 52.68 54.77 57.43 4328 2.89 54.12
LAM 800 mg/kg  72.77 5850 64.24 59.47 5546 11.01 75.77

e ALKP = Alkaline phosphate; ALB = albumin; ASM = olic extract of A.
serpyllifolia and CHL = cholesterol; MMM = methanolic extract of M. malabaricum,
SGOT = Serum glutamic oxaloacetic transaminase; SGPT = serum Glutamic pyruvic
transaminase; TBL = total bilirubin; TPTN = total protein; LAM = methanolic extract
of L.aspera

The methanolic extracts of M. malabaricum, A.
serpyllifolia and L. aspera were subjected to
hepatoprotective activity in vivo in rats using
Paracetamol induced hepatotoxicity. All the extracts
were administered at dose levels of 200, 400 and 800
mg/kg body wt. Silymarin being the positive control
was administered at dose level of 25 mg/kg b.w.

Paracetamol intoxication in normal rats elevated the
serum levels of SGOT, SGPT, ALKP, TBL and
CHL, whereas decreased the levels of TPTN, ALB
significantly when compared to control indicating
acute hepatocellular damage and biliary obstruction
leading to necrosis. The rats treated with the
methanolic extracts of M. malabaricum, A.
serpyllifolia L. aspera and silymarin showed a
significant (P<0.05) decrease in all the elevated
SGOT,SGPT, ALKP,ITBL, CHL and significant
increase (p<0.05) in TPTN and ALB levels at 400
and 800 mg/kg.

Liver is largest organ and it is target for toxicity
because of its role in clearing and metabolizing
chemicals through detoxification”. Paracetamol
being a drug capable of causing liver disorders in
higher dose. The covalent binding of N-acetyl-P-
benzoquinoneimine, an oxidation product of
paracetamol, to sulphydryl groups of protein
resulting in cell necrosis and lipid peroxidation
induced by decrease in glutathione in the liver as the
of hepatotoxicity have been reported earlier”™ *
Elevated levels of serum enzymes are indicative of
cellular leakage and loss of functional integrity of
cell membrane in liver”. In the present study,
hepatocellular necrosis leads to high level of serum
markers in the blood, among these, aspartate
transminase, alanine transaminase represents 90%
of total enzyme and high level of alanine
transminase in the blood is better index of liver
injury, but the elevated levels of enzymes are
decreased to near normal levels with the treatment
of selected plant extracts which indicates protection
by preserving the structural integrity of the
hepatocellular membrane against paracetamol.
Chronic administration of paracetamol produced a
marked elevation of the serum levels of enzymes in
treated animals when compared with that of the
control group. Treatment with said plant extracts ata
dose of 800 mg/kg significantly reduced the elevated
levels of those enzymes.

Paracetamol seems to cause impairment in
lipoprotein metabolism™ and also alterations in
cholesterol metabolism. The levels of cholesterol
and triglyceride were significantly increased in
paracetamol treated rats, when compared to control,
silymarin and extracts treated rats. Elevation of
tryglycerides level during paracetamol intoxication
could be due to increased availability of free fatty
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acids, decreased hepatic release of lipoprotein and
increased esterification of free fatty acids.
Administration of methanolic extracts at higher
dose significantly decreased serum lipid profile in
paracetamol toxicity induced rats because of its
hypolipidemic effects.

CONCLUSION

Pretreatment with Silymarin, ethyl acetate and
methanolic extracts of M. malabaricum, A.
serpyllifolia and L. aspera produced significant
antihepatotoxic activity in all the selected models.
The exact bioactive principle responsible for the
reduction of elevated serum levels remains to be
explored. The active metabolites for producing
significant activity must be identified.
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