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ABSTRACT

Background: Drug induced liver injury is one of the important causes of acute liver failure. Acetaminophan, a commonly used over the counter
drug, causes a potentially fatal, hepatic injury at overdose. The aim of the present study was to compare the hepatoprotective effect of ethanolic
extracts of Ipomoea aquatica Forsk. (EEIA) and Centella asiatica Linn. (EECA) in albino rats by assessing liver function test and histopathological
examination of liver tissue. Methods: Forty-two albino rats were divided into seven groups of six animals each. Group 1 (normal control) and 2
(hepatotoxic control) were administered 1% gum acacia orally, while group 3 (standard) was given silymarin orally ata dose of 100 mg/kg. Group 4
and 5 received EEIA orally at doses of 200 mg/kg and 400mg/kg respectively, while Group 6 and 7 received EECA orally at doses of 200 mg/kg and
400mg/kg respectively. All the groups received their respective drugs for 7days. Hepatotoxicity was induced in all groups except group 1 on day 7
by administering paracetamol orally at a dose of 2 g/kg. IBM SPSS version 21 was used for statistical analysis. P value <0.05 was considered
statistically significant. Results: The findings suggest that both EEIA and EECA were able to exhibit hepatoprotective activity. It was also observed
that EETA at 400 mg/kg had slightly better hepatoprotective activity over EECA at 400 mg/kg. Conclusion: Further studies are needed to elucidate
the exact mechanism of hepatoprotective effect offered by phytoconstituents and their role in prevention of liver injury.
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INTRODUCTION

Liver is the largest organ of the body, weighing 1-1.5 kg and
representing 1.5-2.5% of the lean body mass.' Liver is very vulnerable
to damage as it is the principal organ of biotransformation of many
drugs. More than 900 drugs, toxins and herbs have been found to be
responsible for liver injury directly or indirectly. Drug induced liver
injury is the most common cause of withdrawal of a drug.*

Nonsteroidal anti-inflammatory drugs (NSAIDS) like paracetamol,
aspirin, anti-tubercular drugs, anti-convulsants, oral contraceptives,
anaesthetics, anti-cancers, anti-retrovirals, anti-fungals, statins and
toxins like carbon tetrachloride etc are responsible for drug induced
liver injury." Liver injury is characterised by cellular necrosis, increase
in lipid peroxidation, depletion in glutathione (GSH) level and
increase in serum levels of serum glutamic oxaloacetic transaminase
(SGOT), serum glutamic pyruvic transaminase (SGPT), alkaline
phosphatase (ALP), bilirubin and lactate dehydrogenase (LDH).'
Conventional hepatoprotective agents like N-acetyl cysteine,
ursodeoxycholic acid etc are cautiously used due to their
uncorroborated therapeutic effect and definite side effects. Indian
traditional medicines are mainly based on the use of plant materials for
treating various diseases.’ Ipomoea aquatica Forsk. and Centella
asiatica Linn. are two medicinal herbs with various phytoconstituents
used by locals as medicine for the treatment of various disorders.
Ipomoea aquatica Forsk. is used for diabetes, liver diseases, intestinal
diseases, epistaxis, hypertension, helminthiasis, hyperlipidaemia,
infectious diseases etc.’ Centella asiatica Linn. is used for diarrhoea,
liver diseases, fever, amenorrhoea, convulsion, diabetes, ulcer,
anxiety, pain, various skin conditions such as leprosy, varicose ulcers,
eczema, psoriasis.”’ This experimental study was done to compare the
hepatoprotective effect of EEIA and EECA in paracetamol induced
hepatotoxicity in albino rats.

MATERIALSAND METHODS

Study design

A non-randomised controlled experimental study was conducted in the
Department of Pharmacology and Department of Pathology of RIMS,
Imphal for a duration of two years after getting approval from the

Institutional Animal Ethics Committee (IAEC), RIMS (Reg No.
1596/G0O/a/12/CPCSEA). 42 adult wistar albino rats of either sex
weighing 120-180 gm were included in the study while pregnant rats
were excluded from the study.

Plant materials collection

The fresh leaves of Ipomoea aquatica Forsk. (Figure 1) was identified
and authenticated by Professor and Head, Department of Life
Sciences, Manipur University (Voucher no. 001351). The fresh leaves
of Centella asiatica Linn. (Figure 2) was identified and authenticated
by Botany Department, D.M College, Imphal (Acc. No. DMH 09.15).

Plant extract preparation

The plant materials were cleansed and dried under shade, powdered by
mixer grinder. EEIA and EECA were be obtained by the extraction
procedure using Soxhlet apparatus.” The percentage yield was 16%
and 18% respectively.

=% .,%'

Figure 1: Ipomoea aquatica Forsk. Figure 2: Centella asiatica Linn.

Toxicity studies

Acute toxicity testing was done in healthy albino rats according to
Organisation for Economic Co-operation and Development (OECD)
guidelines 423." Limit test with 2000 mg/kg was carried out with six
animals (three animals per step). There was no mortality observed at
the dose 0£2000 mg/kg till 14 days. So, maximum safe dose 200 mg/kg
(1/10th of maximum test dose) and 400 mg/kg of both plants were
selected for the study.
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Phytochemical Screening

The preliminary phytochemicals analysis EEIA and EECA were
carried out using standard procedure to identify various
constituents."*"

Paracetamol induced hepatotoxicity

The hepatoprotective activity study was done by using paracetamol
induced hepatotoxicity in albino rats." 42 albino rats were obtained
from Central Animal House, RIMS and divided into seven groups of
six animals each. The rats were kept in polypropylene cages under
conditions of controlled temperature (21-23°C) and 12 hour light: dark
cycle for 1 week for acclimatization. They were fed with standard
pellet diet with free access to water. The animals were fasted for 2 hour
prior to drug administration. They were allotted to different groups
withrespective treatment as depicted in Table 1.

Table 1 Allotment of animals to different groups and their
treatment

Groups Drugs given
Group | (Normal 1 % Gum acacia in distilled water p.o. for 7
Control) days

Group 2 (Hepatotoxic |1 % Gum acacia in distilled water (day 1-
Control) day 6) + Paracetamol 2 g/kg p.o. on 7th day
Group 3 (Standard) | Silymarin (100 mg/kg) p.o. for 7 days +
Paracetamol 2 g/kg p.o. on 7th day

EEIA (200 mg/kg) p.o for 7 days +
Paracetamol 2 g/kg p.o. on 7th day

EEIA (400 mg/kg) p.o. for 7 days +
Paracetamol 2 g/kg p.o. on 7th day

Group 4 (Test 1)

Group 5 (Test 2)

Group 6 (Test 3) EECA (200 mg/kg) p.o. for 7 days +
Paracetamol 2 g/kg p.o. on 7th day
Group 7 (Test 4) EECA (400 mg/kg) p.o. for 7 days +

Paracetamol 2 g/kg p.o. on 7th day

All the drugs were suspended in 1% gum acacia in distilled water and
administered orally in equal volumes of 0.5ml/100gm body wt. The
animals were anaesthetised by light ether anaesthesia after 24 h of
hepatotoxicity induction. About 2ml of blood were drawn from the
retro-orbital sinus of all the albino rats by capillary tube and were
allowed to coagulate for 30 minutes. The serum was separated by
centrifugation at 3000 rpm for 20 min and analysed for SGOT, SGPT,
ALP, total bilirubin and total protein by semi-auto analyser using
commercial kits.”" The livers were removed from the animals and a
part of the tissues was fixed in 10% formalin for at least 24 hours. Then,
the paraffin sections were prepared for histopathological examination
using standard techniques. Tissues were cut into 5 um thick sections by
a rotary microtome. The sections were stained with haematoxylin-
cosin dye (H&E), and studied for histopathological changes, i.e
hepatocyte necrosis, cytoplasmic vacuolation, portal triad
inflammation, sinusoidal dilatation and central vein dilatation.”*

Statistical analysis

The data were entered in SPSS version 21.0 and results were analysed
for statistical significance using ANOVA followed by Bonferroni test.
Pvalue less than 0.05 was considered significant.

RESULTS

Phytochemical screening

EEIA showed presence of tannins, flavonoids, starch, protein, amino
acids, carbohydrates, saponins, steroids, alkaloids, triterpenoids and
glycosides. EECA showed presence of tannins, flavonoids, amino
acids, carbohydrates, saponins, steroids, alkaloids, triterpenoids and
glycosides.

Hepatoprotective activity

The mean SGOT, SGPT, ALP, total protein and bilirubin of rats in the
hepatotoxic group who received 1% gum acacia for 7 days followed by
single dose of paracetamol (2g/kg) on the 7th day showed statistically
significant rise (p<0.001) in SGOT, SGPT, ALP and bilirubin values
with significant fall (p<0.001) in total protein as compared to the basal
values in normal group.

Standard drug Silymarin reduced SGOT, SGPT, ALP and bilirubin
values significantly (p<0.001) whereas total protein value was
significantly increased (p<0.001) when compared to respective values
of'the hepatotoxic group.

The mean SGOT, SGPT, ALP, total protein and bilirubin levels in the

test groups who received EEIA and EECA at doses of 200 mg/kg and
400 mg/kg showed gradual reduction in SGOT, SGPT, ALP and
bilirubin values and increase in protein value which were statistically
significant when compared to respective values of the hepatotoxic
group. When EEIA 400 mg/kg and EECA 400 mg/kg were compared
p-value was found to be statistically significant. EEIA at 400 mg/kg
had slightly better hepatoprotective activity over EECA at 400 mg/kg.

The values of SGOT, SGPT, ALP, bilirubin and total protein of EETIA
treated group (dose 400 mg/kg) were statistically insignificant when
compared to respective values of silymarin treated group (Table 2).

Table 2: Effect of standard drug (Silymarin) and test drugs (EEIA
and EECA) on liver enzymes on paracetamol induced
hepatotoxicity

Groups  |Biochemical tests expressed in Mean + SEM
SGOT(I |[SGPT(IU/ |ALP(IU/|Total Bilirubin(
U/L) L) L) Protein(g/dl) | mg/dl)
Normal  [39.29 31.11+2.55/103.16+ |7.31+0.28 * |0.46+0.04
control  |£2.09 * |* 8.93 * *

Hepatotox |132.12+2147.04+2.8|378.59+ |3.46+0.27
ic control |.30 7 15.27

1.19+0.11

Standard |57.29+1.|66.76+£1.81{165.57+ [6.01+0.25 * |0.62+0.02
16 * * 2.26* *

Test 1 94.28+3.1104.24+2.4{257.05+ |4.66+0.09 0.91+0.03
19 *+ 9 *t 3.05 *f | **fT T

Test 2 64.45+1.|74.71+£3.34/172.23+ |5.84+0.04 0.72+0.01
94 *1 *i 298 *1 |*1i *

Test 3 109.04+2|123.29+2.2|316.77+ |4.74+0.26 0.96+0.02
56 6*FE§ 1412 [FRFESSS | PRRESSS
111§ TS

Test 4 78.97+2.(86.71+2.30|215.00+ |4.86+0.04 0.94+0.02
76 *1ESSS | 542 |eerrERE o peeebin
EELESS i
| 111888l

*p<0.001, **p<0.01, ***p<0.05 when other groups are compared to
hepatotoxic control; 1p<0.001, T1p<0.01 when standard is compared
to test 1, 2, 3 and 4; £p<0.001, £1p<0.01, $1Ip<0.05 when test | is
compared to test 2, 3 and 4; §p<0.001, §§p<0.01, §§§p<0.05 when test
2 is compared to test 3 and 4; || p<0.001 when test 3 is compared to test
4.

The histopathology of liver section of the rats from hepatotoxic group
showed moderate hepatocyte necrosis, cytoplasmic vacuolation,
portal triad inflammation, sinusoidal dilatation and central vein
dilatation, ballooning degeneration. On the other hand, the liver
section of standard group showed near normal hepatic parenchyma
implying the protective effect of silymarin over paracetamol-induced
hepatotoxicity. The test group treated with EEIA at dose 400mg/kg
showed near normal hepatic architecture similar to standard group
which further validates the hepatoprotective activity of EEIA at higher
dose (Table 3). The photomicrograph of liver tissues (H &E stain) of
different groups have been shown in Figure 3 (A-G).

Table 3: Histopathological scoring of different groups on
paracetamol induced hepatotoxicity

Histopathologica | Normal | Hepatotox| Standar | Test | Test | Test | Test
1 parameters control |ic control |d 1 12 (3 |4
Hepatocyte - ++ - + |- P
necrosis

Cytoplasmic - ++ - [P R IR
vacuolation

Portal triad - ++ + ++ [+ |+ |+
inflammation

Sinusoidal - ++ - (PR D UV
dilatation

Central vein - ++ - + |- |+ |+
dilatation

A: normal hepatic architecture — Group I; B: moderate hepatic
necrosis, cytoplasmic vacuolation, portal inflammation, sinusoidal
dilatation and central vein dilatation — Group II; C: normal hepatic
architecture — Group III; D: mild hepatocyte necrosis, cytoplasmic
vacuolation, sinusoidal dilatation, central vein dilatation and severe
portal triad inflammation — Group IV; E: near normal hepatic
architecture — Group V; F: mild hepatocyte necrosis and cytoplasmic
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vacuolation, severe sinusoidal dilatation, central vein dilatation and

portal triad inflammation — Group VI; G: mild cytoplasmic

vacuolation, sinusoidal dilatation, central vein dilatation and portal

triad inflammation — Group VII
b .,

i

DISCUSSION

The mean SGOT, SGPT, ALP, total protein and bilirubin of rats in the
hepatotoxic group who received 1% gum acacia for 7 days followed by
single dose of paracetamol (2g/kg) on the 7th day were 132.12+2.30
TU/L, 147.04+2.87 TU/L, 378.59+15.27 TU/L, 3.46+0.27 g/dl and
1.1940.11 mg/dl respectively. The results were similar to the studies
conducted by Kumar SVS et al and Kiran PM et al.”* The statistically
significant rise (p<0.001) in SGOT, SGPT, ALP and bilirubin values
with significant fall (p<0.001) in total protein as compared to the basal
values in normal group was in accordance to the previous studies
demonstrating the successful induction of hepatotoxicity by
paracetamol in the present study. However, the variation in values with
some studies may be explained by the difference in administered dose
of hepatotoxin (paracetamol).

Silymarin is a standard drug used for hepatoprotective activity in
hepatobiliary diseases and in hepatotoxicity due to drugs. It promotes
protein synthesis, helps in regeneration of the liver tissue, controls
inflammation, enhances glucuronidation and protects liver against
glutathione depletion.” The SGOT, SGPT, ALP and bilirubin values of
standard group were significantly reduced (p<0.001) whereas total
protein value was significantly increased (p<0.001) when compared to
respective values of the hepatotoxic group. The findings are similar to
the studies conducted by Kiran PM et al and Lahon K et al.** This
partial reversal of paracetamol induced hepatotoxicity by silymarin
validates its use as a standard drug in the experiment.

The mean SGOT, SGPT, ALP, total protein and bilirubin levels in the
test groups who received EEIA at doses of 200 mg/kg and 400 mg/kg
showed gradual reduction in SGOT, SGPT, ALP and bilirubin values
and increase in protein value which were statistically significant when
compared to respective values of the hepatotoxic group. Silymarin
treated group significantly reduced SGOT, SGPT, ALP and bilirubin
and increased total protein when compared to the respective values of
EEIA at dose 200 mg/kg. However, the changes in SGOT, SGPT, ALP,
bilirubin and total protein after treatment with EEIA (dose 400 mg/kg)
were statistically insignificant when compared to respective values of
silymarin treated group. This suggests that hepatoprotective effect of
EEIA at dose of 400 mg/kg is comparable to that of standard drug,
silymarin.

The mean SGOT, SGPT, ALP, total protein and bilirubin levels in the
test groups who received EECA at doses of 200 mg/kg and 400 mg/kg
showed gradual reduction in SGOT, SGPT, ALP and bilirubin values
and increase in protein value which were mostly statistically
significant when compared to respective values of the hepatotoxic
group. The reduction in SGOT, SGPT, ALP and bilirubin values and
increase in total protein after treatment with silymarin were
statistically significant when compared to respective values of EECA
atboth doses (200 mg/kg and 400 mg/kg).

‘When EEIA 400 mg/kg and EECA 400 mg/kg were compared p-value
was found to be statistically significant. It was observed that EEIA at
dose of 400 mg/kg was able to further reduce the SGOT, SGPT, ALP
and bilirubin values as compared to EECA at dose of 400 mg/kg. The
total protein of the group treated with EEIA at dose of 400 mg/kg was
also higher than the group treated with EECA at dose 0of400 mg/kg.

The histopathological findings obtained correlate with the biochemical
findings. The findings of our study are in accordance to the studies

16,25

done by Sivakumar V etal and Alkiyumi SS etal.

The results of biochemical parameters and histopathological
examination of both the plant extracts exhibited hepatoprotective
effects but EEIA was found to be more effective than EECA. However,
further studies are needed to clucidate the exact mechanism of
hepatoprotective effect offered by the phytoconstituents and their
clinical application in prevention or cure of liver injury or dysfunction.
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