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AbStrACt: the 70% ethanolic extract of Peltophorum pterocarpum leaves were in-
vestigated for its hepatoprotective effect against paracetamol induced acute liver dam-
age on albino wister rats. Paracetamol (2gm/kg, po) significantly elevated the serum 
levels of biochemical markers like SGPt, SGOt, ALP, bilirubin (total and direct), total 
cholesterol, triglycerides and depleted tissue GSH and increased the lipid peroxida-
tion. upon administration of paracetamol (2mg/kg p.o.) to albino rats. this indicated 
that there the 70% ethanolic extract of leaves of Peltophorum pterocarpum at 100mg/
kg and 200mg/kg doses significantly reduced the elevated levels of biochemical mark-
ers mentioned above. test extract treatment also increased the level of tissue GSH and 
significantly decreased tissue lipid preoxidation. the effect of 70% ethanolic extract 
(ELPP) was comparable with that of the standard silymarin 100mg/kg. these results 
suggest that 70% ELPP may have the potential therapeutic value in the treatment of pa-
racetamol induced hepatic damage and some liver diseases. Hepatoprotective activity 
of the study plant may be attributed to the anti-oxidant principles in it.
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IntroductIon

Herbal medicines are being increasingly uti-
lized to treat a wide variety of diseases, 
though the knowledge about their mode 

of action is relatively scanty. So there is a growing 
interest regarding the pharmacological evaluation of 
various plants used in traditional system of medicine. 
Many diseases (atherosclerosis, diabetis mellitus, 
asthma, nephritis, liver diseases) are due to the spe-
cific organ damage. The organ damage may be due to 
the excessive generation of free radicals (1). Several 
drugs form natural source are known to scavenge off 
such free radicals and prevent the organ damage (2).

Liver is a major organ system involved in the me-
tabolism of various drugs, xenobiotics and toxins. 
During the metabolism, excessive free radicals are 

generated and may cause liver damage. There are no 
drugs in the allopathic system of medicine to treat 
hepatic damage or to enhance the recovery of liver 
from damage. Therefore drugs from natural source 
are being adopted to treat hepatitis/liver diseases. 
In our search for effective and cheaper remedies for 
hepatic disorders, a wildly grown plant by name Pel-
tophorum pterocarpum, which was claimed to possess 
hepatoprotective property, was found. Upon litera-
ture review it was found that the plant is traditionally 
used in the treatment of unhealthy skin, ringworm, 
constipation, insomnia, stomatis (7). The leaves, 
bark and wood of plant contain tannins (5). Tannins 
are natural anti-oxidants8. Phytochemical investiga-
tion showed the presence of flavonoids. The litera-
ture available on the plant is incomplete.

Paracetamol is widely used analgesic and anti-
pyretic, produces acute liver damages at very larger 
dose. The hepatotoxicity of paracetamol has been 
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attributed to the formation of toxic highly reactive 
metabolite n-acetyl parabenzoquineimine (NAPQI) 
(3). Parcetamol also cause nephro toxicity (4).

The plant Peltophorum pterocarpum, belongs to 
family Leguminosae and is relatively virgin. The 
vernacular names of this plant: in Hindi as Pella  
Gulmohar (5, 6), Bengali as Radha khrisnachura. Keep-
ing the literature of the plant and the hypothesis that 
scavenging of free radicals and reactive oxygen species 
by natural anti-oxidants may protect the organ such as 
liver in the background the present study is planned to 
verify the hypothesis and establish utility of one more 
wildly grown plant in treating hepatic disorders.

MaterIals and Methods
animals
Albino rats (Wistar) weighing 150–200g and albino 
mice weighing 20–25g of either sex were used in this 
study. They were procured from Sri Venkateshwara 
Enterprises, Bangalore. The animals were acclima-
tized for one week under standard husbandary con-
ditions. They were fed with standard rat feed (Gold 
Mohur Lipton India Ltd.) and water ad libitum. 
Ethical clearance for experimental protocol and 
handling the animals was obtained from the Institu-
tional animals ethical committee prior to the begin-
ning of the project work.

Plant material
Peltophorum pterocarpum leaves were collected from 
the fields of Harapanahalli. The plant was identified 
and authenticated by Prof. K. Prabhu, Department 
of Pharmacognosy, S.C.S. College of Pharmacy, 
Harapanahalli. A herbarium specimen is deposited 
in our college museum. The leafs were shade dried at 
room temperature and pulverized.

Preparation of extract
The shade-dried powder was extracted directly with 
70% ethanol (hydro-alcoholic extract), concentrated 
under reduced pressure. This extract was used for 
the study after subjecting it to preliminary qualita-
tive phytochemical studies. The extracts were stored 
in a desicator until further use.

Preliminary phytochemical investigation
The preliminary phytochemical screening of 70% 
ethanolic extract of Peltophorum pterocarpum leaves 
was carried out for qualitative identification of type 
of phytoconstituents present (9, 10).

acute toxicity(ld50) study
The acute toxicity for 70% ethanolic extracts of Pel-
tophorum pterocarpum leaves were determined on 
albino mice, maintained under standard conditions. 
The animals were fasted overnight prior to the ex-
periment. Fixed dose method of OCED Guideline 
No. 420 given by CPCSEA was adopted for toxicity 
studies (11).

animal treatment (12)
Albino rats of either sex weighing between 150 – 200 
g were randomly assigned into 5 groups of 6 animals 
each. Group-I (Negative control) received 1ml/kg 
normal saline, Group-II(positive control), Group-
III(standard silymarin 100mg/kg), Group-IV and 
V(test extract 100mg/kg & 200 mg/kg) were treated 
with respective treatments for 7 days, p.o. On 5th day 
30 minutes after respective treatments, paracetamol 
2g/kg orally was administered. After 48 hours of 
paracetamol challenge, blood samples were collected 
under mild ether anaesthesia; later the animals were 
sacrificed and liver tissues were collected. The blood 
samples were analysed for biochemical markers of 
hepatic injury and tissue samples were subjected for 
estimation of tissue glutathione (GSH) and lipid 
peroxidation (LPO).

Biochemical studies (13–18)
The blood samples were drawn from all the animals 
by puncturing retro-orbital plexus on 7th day of the 
treatment. The blood samples were centrifuged im-
mediately to get clear serum and subjected for esti-
mation of various biochemical parametears namely 
SGPT (serum glutamic pyruvic transaminase), 
SGOT (serum glutamic oxaloacetic transaminase), 
ALP (alkaline phosphatase)., serum bilirubin (total 
and direct), total cholesterol, serum triglcerieds.

InvIvo antI-oxIdant
Gsh estimation (19)
Tissue samples were homogenized in ice cold 
Trichloroacetic acid (1 gm tissue plus 10 ml 10% 
TCA) in a ultra turrax tissue homogenizer. Glutath-
ione measurements were performed using a modifide 
Ellamn procedure (Aykae, et.all. 1985). Briefly, after 
centrifugation at 3000 rpm for 10 minutes, 0.5 ml of 
supernatant was added to 2 ml of 0.3 M disodium 
hydrogen phosphate solution. A 0.2 ml solution of 
dithiobisnitrobenzoate (0.4 mg/ml in 1% sodium 
citrate) was added and the absorbance at 412 nm 
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was measured immediately after mixing. % increase 
in OD is directly proportional to the increase in the 
levels of Glutathione. Hence, % increase in OD is 
calculated.

lipid peroxidation (lPo) estimation (20)
The degree of lipid peroxide formation was assayed 
by monitoring thiobarbituric reactive substance for-
mation.

Combine 1.0 ml of biological sample (0.1–2.0 
mg of membrane protein or 0.1–0.2 <mol of lipid 
phosphate) with 2.0 ml of TCA(Trichloroacetic 
acid) –TBA (Thiobarbituric acid)-HCl (Hy-
dorchloric acid) and mix thoroughly. The solution 
was heated for 15 min in a boiling water bath. After 
cooling, the flocculent precipitate was removed by 
centrifugation at 1000 rpm for 10 min. The absorb-
ance of the sample is determined at 535 nm against 
a blank that contains all the reagents minus the  
lipid.

statistical analysis
Results were expressed as mean < SEM, (n=6). Sta-
tistical analysis was performed with one way analysis 
of variance (ANOVA) followed by Tukey-Kramer 
Multiple Comparisons Test by using Graph Pad In-
stat Software. P value less than 0.05 was considered 
to be statistically significant. *P<0.05, **>0.01 and 
***<0.001, when compared with control and toxi-
cant group as applicable

result
Preliminary Phytochemical screening
The phytochemical screening of extract showed the 
presence of tannins and flavonoids. It also showed 
the presence of alkaloids, saponins, carbohydrates.

acute toxicity (ld50) studies
An attempt was made to determine LD50 of 70% 
ethanolic extract of Peltophorum pterocarpum leaves. 
Since no mortality was observed at 300 mg/kg. It 
was thought that 1000 mg/kg was the cut off dose. 
Therefore 1/10th and 1/5th dose (100 mg/kg, 200 
mg/kg) were selected for all further in vivo studies.

Biochemical markers
Paracetamol challenge (as in negative control) el-
evated the levels of serum enzymes (SGPT, SGOT, 
ALP), serum bilirubin(total and direct)), total cho-
lesterol, serum triglycerides. This indicates that pa-
racetamol treatment caused liver damage. However 
100 mg /kgand 200mg/kg extract significantly re-
duced the elevated levels of biochemical parameters 
significantly (p<0.05–p<0.001). Silymarin (100mg/
kg) also significantly decreased the levels of biochem-
ical parameters. The results are compiled in table -1.

Gsh level
There was a marked depletion of GSH level in pa-
racetamol treated group. 70% ELPP showed a dose 
dependent and significant increase in levels of tissue 
GSH. The results are compiled in Fig. – 1

TABLE 1: EFFECts oF 70% EthanolIC ExtraCt oF PEltoPhorum PtEroCarPum lEaVEs on BIoChEmICal marKErs In ParaCEtamol 
InDuCED hEPatotoxICIty

Treatment
SGPT
U/L

SGOT
U/L

Total 
Bilirubin

mg/dl

Direct 
Bilirubin

mg/dl

Total Cho-
lesterol
mg/dl

ALP
IU/L

Triglycerides 
mg/dl

negative control 
(1ml vehicle p.o.)

64.696
±

5.088

67.16
±

3.753

0.89
±

0.077

0.213
±

0.006

115.63
±

5.406

131.68
±

3.143

175.37
±

5.670

Paracetamol (positive control)
(1ml vehicle p.o.+ 2 g/kg p.o.)

263.170
±

6.908

323.51
±

8.251

4.217
±

0.058

1.45
±

0.056

185.36
±

4.106

425.36
±

8.282

210.56
±

7.688

Paracetamol +silymarin
(2 g/kg p.o. + 100 mg/kg, p.o.)

78.567
±

6.230***

93.47
±

4.525***

1.092
±

0.064***

0.296
±

0.006***

118.67
±

6.235***

169.93
±

4.433***

179.17
±

8.888**

Paracetamol +70% ethanolic extract
(2 g/kg p.o.+ 100 mg/kg p.o.)

121.613
±

1.687***

151.36
±

0.756***

1.27
±

0.116***

0.323
±

0.017***

146.49
±

0.757***

241.49
±

1.006***

192.77
±

1.474

Paracetamol +70% ethanolic extract
(2 g/kg p.o. + 100 mg/kg p.o.)

80.36
±

1.022***

98.59
±

0.928***

1.08
±

0.430***

0.294
±

0.011***

121.27
±

1.332***

172.86
±

0.969***

181.09
±

0.913*

Values are the mean ± S.E.M. of six rats/treatment. Significance *P<0.05, **P <0.01 and *** P<0.001 compared to Paracetamol treatment
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lipid peroxidation
The effect of 70% ELPP on lipid peroxidation in 
paracetamol induced liver damage shown in fig. – 2. 
Treatment with 100 mg/kg and 200mg/kg extract 
significantly reduced the lipid peroxidation in a dose 
dependent manner.

dIscussIon
Paracetamol (N-acetyl-p-aminophenol) is a widely 
used analgesic and antipyretic drug and is safe when 
used in therapeutic doses. However, over dosage of 
paracetamol is known to be hepatotoxic and nephro-
toxic in man and in experimental animals 3.
At lower doses, about 80% of ingested paracetamol 
is eliminated mainly as sulfate and glucoronide con-
jugates before oxidation and only 5% is oxidized by 
hepatic cytochrome P450 (CYP2E1) to a highly 
reactive and toxic electrophile i.e. N-acetyl-p-ben-
zoquineimine (NAPQI). After over dosage of pa-
racetamol the glucoronidation and sulfation routes 
become saturated and as a consequence, paracetamol 
is increasingly metabolized into NAPQI (4). Semiq-
uinone radical, one-electron reduction metabolite of 
NAPQI mediate is the cause for the cytotoxic effects 
of NAPQI.These semiquinone radicals, in turn, can 
bind directly with cellular macromolecules to pro-
duce toxicity or alternatively, the radical can be re-
oxidized back to their original quinones by donating 
one electron to molecular oxygen under aerobic con-
ditions. This donation of one electron then generates 

reduced oxygen radical species and hydroxyl radical. 
Both semiquinone and oxygen radical are known to 
be responsible for cytotoxic effects observed with 
quinones4.

Nevertheless at high doses of paracetamol NAP-
QI can alkylate and oxidize intracellular GSH and 
protein thiol group, which result in the liver GSH 
pool depletion and the reactive intermediate reacts 
with other nucleophilic centers of vital molecules in 
liver cells leading subsequently to hepatotoxicity. Be-
sides, paracetamol is also shown to directly inhibit 
cellular proliferation, induce oxidative stress, result-
ing in lipid peroxidation, deplete ATP levels and al-
ter Ca++ homeostasis; all of these changes are consid-
ered potentially fatal to the cell (21, 4).

In the present study the damage of liver due to 
paracetamol over dosage was confirmed by elevated 
levels of biochemical parameters like SGPT, SGOT, 
ALP, serum bilirubin (total and direct), total choles-
terol, serum triglycerides. This is due to the fact that 
hepatic cells possess a variety of metabolic activities 
and contain a host of enzymes. SGPT, SGOT found 
in higher concentration in cytoplasm and SGPT par-
ticularly in mitochondria. In liver injury the trans-
port function of hepatocytes is disturbed, resulting 
in the leakage of plasma membrane (22), thereby 
causing leakage of such enzymes leading to the in-
creased serum levels of them. The elevated activities 
of SGPT, SGOT in paracetamol induced liver in-
jury in serum indicative of cellular leakage and loss 

FIGURE 1: EFFECt oF 70% EthanolIC ExtraCt oF PEltoPhorum 
PtEroCarPum lEaVEs on tIssuE Gsh lEVEl In ParaCEtamol 
InDuCED hEPatotoxICIty

The absorbance levels were significant at P value = 0.05 for PCM 100mg/kg and
P = 0.01 at 200mg/kg (compared to positive control group)
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Treatment with 70% ELPP decreased the elevat-
ed levels of SGPT, SGOT which may be a conse-
quence of the stabilization of plasma membrane as 
well as repair of hepatic tissue damage caused by pa-
racetamol. This may be supported by a view that the 
healing of hepatic parenchyma and regeneration of 
hepatocytes (26).

Serum ALP and bilirubin levels on the other hand 
are related to the function of hepatic cell. Increased 
in serum ALP level is due to increased synthesis in 
presence of billary pressure (27). The extract shown 
dose dependent significant reduction in serum ALP 
and bilirubin (total and direct), indicating an im-
provement in the secratory mechanism.

Total cholesterol and serum triglycerides level 
also increased in paracetamol induced liver damage. 
Total cholesterol level increased may be due to the 
inhibition or destruction of triglycerides secretory 
mechanism by liver. 70% ELPP significantly reduced 
the level of total cholesterol and serum triglycerides.

Lipid peroxidation is a destructive process in liver 
injury due to paracetamol administration (27). In 
this study the elevation in the level of TBARS in liv-
er of rat were observed. The increase in TBARS level 

suggests enhanced lipid peroxidation during tissue 
damage and failure of anti-oxidant defense mecha-
nism to prevent formation of excessive free radicals. 
70% ELPP significantly inhibited the lipid peroxida-
tion. It may possible that mechanism of inhibition 
of lipid peroxidation may be due to its anti-oxidant 
effect.

Glutathione is one of most abundant tripeptide 
anti-oxidant present in liver. It has been suggested 
this compound protect the thiol groups of protein 
from oxidation by free radicals. In present study pa-
racetamol depleted the GSH level with an association 
of increased lipid peroxidation, which leads to tissue 
injury and liver damage. But 70% ELPP reversed the 
changes, increased the GSH level significantly. This 
infers the anti-oxidant characters of 70% ELPP.

70% ELPP possess tannins and flavonoids, which 
are natural anti-oxidant. They can scavenge off free 
radicals. So the increased level of GSH and de-
creased lipid peroxidation are because of presence of 
anti-oxidant principles. The anti-oxidant principles 
are involved in the organ protective activity.

In conclusion the results of study demonstrate 
that 70% ELPP possess hepatoprotective property. 
This property may be attributed to the anti-oxidant 
principles of the extract.

Further studies are required to identify, isolate, 
characterize and evaluate the active principal respon-
sible for hepatoprotective activity of plant. The toxi-
cological aspect of plant is not studied in this project, 
so toxicological assessment could be carried out.
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