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ABSTRACT

Background: Hepatotoxicity ultimately leads to liver failure. Conventional treatment options
for hepatotoxicity are limited and not safe. Aim: The present work has been designed to evaluate
the hepatoprotective effects of ethanolic extract of the root of Tephrosia purpurea (Linn.) against
thioacetamide-induced hepatotoxicity in experimental Wistar albino rats. Materials and Methods: The
plant roots, 7. purpurea, were collected from the local area of Jodhpur, Rajasthan, and verification was
done by Botanical Survey of India (BSI), Jodhpur, Rajasthan, and a herbarium specimen was deposited in
BSI with No. LMC/PM/PD-001. All other reagents and chemicals were of suitable analytical grade and
were used as received. Results: On the basis of statistical analysis, both the doses (200 and 400 mg/kg
b.wt) of the ethanolic extract of 7 purpurea root shown significant hepatoprotective activity compare to
negative control. The dose of 400 mg/kg b.wt showed better reduction in serum enzyme level compare
to 200 mg/kg b.wt dose of the ethanolic extract of 7 purpurea root. Results were determined by one-
way analysis of variance (ANOVA non-parametric) followed by Dunnett’s test with P < 0.01 considered
statistically significant. Conclusion: Based on the results obtained, it may be concluded that the ethanolic
extract of 7. purpurea root has a significant protective effect on liver injuries.
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INTRODUCTION tiers. In addition, serum levels of many biochemical
markers such as serum glutamate oxaloacetate
transaminase (SGOT), serum glutamate pyruvate
transaminase (SGPT), triglycerides, cholesterol,
bilirubin, and alkaline phosphatase (ALP) are
raised.!'! Significant advances in drug research
notwithstanding effective pharmacological
strategies are not available to counter deteriorating
liver function that occurs as result of exposure to

drugs and other environmental poisons. Indigenous

The liver is the dynamic organ of overriding
significance intricate inside the protection of
metabolic purposes and detoxing from exogenous
and endogenous challenges, such as xenobiotic,
drugs, viral infections, and continual alcoholism.
If at some point of all such exposures to the
above referred to challenges, the herbal defensive
mechanism of the liver is overpowered, the end

result is hepatic damage. Liver damage is always
related to cell necrosis, increase in tissue lipid
peroxidation, and depletion in the tissue glutathione
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systems of medicine have a strong repository of
products that have been used traditionally to offer
some sort of liver protection.?!

Ayurveda, the ancient system of Indian
medicine identified liver diseases quite early
and recommended a number of herbal remedies.
One such herb Sarapunkha (7Tephrosia purpurea)
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is considered useful in bilious febrile attack,
obstruction of liver and spleen."

T purpurea (Linn.) Pers. is widely growing small
plant belonging to Fabaceae family. 7_ purpurea Linn.
(Fabaceae) is a branched, sub-erect, perennial herb
popularly known as Sarapunkha in Sanskrit, Purple
Tephrosia in English, and Unali in Marathi.) The
herb has white to purplish flowers and can be found
in tropical regions. The plant showed central nervous
system depressant, antibacterial, anti-allergic, and
immunomodulator activity in rat and mice.® The
root, leaves, seeds, and bark were used medicinally.
T. purpurea is used as digestible, anthelmintic,"!
antipyretic,!'” astringent, and acrid and also used to
cure diseases of liver,!'''¥ spleen, heart, blood, ulcer,
leprosy, and asthma.'¥ The various parts of this
plant were used as remedy for diabetes,!'! cancer,!'?]
stone problems,!'”’ and peptic ulcer,!'®! in addition to
its usefulness in the treatment of diseases related to
oxidative stress and free radicals activity.!"”!

The roots of plant were used in the treatment of
various ailments such as dyspepsia, diabetes,
rheumatism, asthma, diarrhea, urinary complaints,
and cough.2%2"

The available synthetic drugs to treat liver
disorders in this condition may further worsen the
liver damage as they too need to get metabolized in
previously damaged liver. This increases the load
on liver function and desired action of drug may
not be observed. Steroids, vaccines, and antiviral
drugs used as therapies for liver pathologies have
potential adverse effects, especially if administered
chronically or subchronically. Hence, developing
pharmacologically effective agents from natural
products has become a necessity by virtue of its
comparatively low toxicity or fewer side effects.
There are few plant-derived drugs in the market
which are used in liver disorders that is why we
have been designed the research to evaluate the
hepatoprotective effects of the ethanolic extract of
root of T purpurea (Linn.) against thioacetamide-
induced hepatotoxicity in experimental Wistar
albino rats.

MATERIALS AND METHODS

This experiment was conducted in Pharmacognosy
Laboratory, Department of Pharmacognosy,
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Lachoo Memorial College of Science and
Technology, Pharmacy Wing, Jodhpur, Rajasthan,
India - 342 003, from 2009 to 2014.

Materials

Anisaldehyde pure was obtained from Loba
Chemie Ltd., Mumbai; gallic acid was from SD
Fine Chem. Ltd., India, standard drug silymarin
was obtained from Sigma-Aldrich Chemical Pvt.
Ltd., Bengaluru. Thioacetamide and hepatotoxin
were obtained from Sigma-Aldrich Chemical Pvt.
Ltd., Bengaluru. Tween 80 was obtained from
Nice Chemicals, Bengaluru. All other reagents and
chemicals were of suitable analytical grade and
were used as received.

Methods

Collection and preparation of the ethanolic
extract of T. purpurea™

The plant roots, 7. purpurea, were collected from
the local area of Jodhpur, Rajasthan, and verification
was done by Botanical Survey of India (BSI),
Jodhpur, Rajasthan, and a herbarium specimen was
deposited in BSI with No. LMC/PM/PD-001. The
plant parts were cleaned, dried under shade, and
powdered by a mechanical grinder. The powder was
loaded into Soxhlet extractor (Tensil Glass Works,
Bengaluru, India) in eight batches of 250 g each
and was subjected to extraction for about 3040 h
with 95% ethanol. After extraction, the solvent was
distilled off and the extract was concentrated under
reduced pressure at a water bath temperature below
50°C to a syrupy consistency. Then, it was dried in
the desiccator, finally yielding 78 g from 2.2 kg of
dried plant roots. The shade-dried coarse powder
of roots extracted in a Soxhlet extractor with 70%
ethanol gave 20% extract.

Animals

Wistar albino rat (200—400 g) of either sex obtained
from the animal house of Lachoo Memorial
College of Science and Technology, Pharmacy
Wing, Jodhpur, Rajasthan, and animals were kept
in standard environmental conditions (temperature
23 + 20°C, humidity 45 + 5%) for 12 h dark-light
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cycle and fed with standard diet of Altromin
pellets and water ad [libitum. The animals were
housed individually in propylene cages containing
sterile paddy husk (produced locally). The animal
protocol was approved from the Institutional
Animal Ethical Committee of Lachoo Memorial
College of Science and Technology, Pharmacy
Wing, Jodhpur, Rajasthan (Reg.No.-541/02/c/
CPCSEA).

Hepatoprotective activity”!

Adult Wistar rat (weighing 180-200 g, 8-week-old
rat) of either sex was selected and kept in wire-
bottomed cages at controlled temperature (21 +
2°C) with 12 h light-dark cycle for at least a week
before the treatment. The animals were given ad
libitum access to food and water. Six rats were
used in each group. Group I served as control
(receive only vehicle). Group II served as negative
control, thioacetamide (100 mg/kg b.wt, s.c) was
administered on the 6" day of a total of 7-day
study period to all the groups of animals except the
control group (received vehicle only). Group III
served as standard group and received silymarin
(50 mg/kg, p.o). Groups IV and V served as two
doses of the ethanolic extract of 7. purpurea root
(200 and 400 mg/kg b.wt).!'!

Biochemical analysis

The collected blood samples were used for the
analysis of biochemical markers SGPT, SGOT,
ALP, bilirubin (total and direct), cholesterol,

and high-density lipoprotein (HDL) level. The
different sections of liver stained with hematoxylin
and eosin were observed microscopically for the
evaluation of histopathological changes.

Statistical analysis

The results were expressed as mean =+ standard
error of the mean (n = 6). Statistical significance
was determined by one-way analysis of variance
(ANOVA) followed by Dunnett’s test with P <
0.01 considered statistically significant.

RESULTS

The present study had been attempted to
demonstrate the role of hepatoprotective activity
of crude ethanolic extract of 7. purpurea root in
thioacetamide-induced hepatotoxicity in two
different doses (200 and 400 mg/kg b.wt) of extract
[Table 1].

Histopathology

Thioacetamide interferes with the movement
of RNA from the nucleus to cytoplasm which
may cause membrane injury. A metabolite of
thioacetamide (s-oxide) is responsible for hepatic
injury. Thioacetamide reduces the number of
viable hepatocytes as well as the rate of oxygen
consumption. It also decreases the volume of bile
and its contents, i.c., bile salts, cholic acid, and
deoxycholic acid.?’%

Table 1: Effects of the ethanolic extract of Tephrosia purpurea root on biochemical parameters in thioacetamide-induced

hepatic injury in rats

Treatment SGPT (u/1) SGOT (u/l) ALP (u/l) Total Direct Cholesterol HDL
bilirubin (g/dl)  bilirubin (mg/dl) (mg/dl) (mg/dl)

Control (saline 0.5 ml 39.70+1.92 74.66+2.23 107.79+1.84 0.59+0.01 0.28+0.01 62.37+1.9 32.83+1.2

p.o, 7 days)

Thioacetamide (TAA) 135.1+£2.34 148.9342.18 214.90+£2.0 2.954+0.23 2.1£0.01* 97.67+2.6* 15.97+1.68

Silymarin (50 mg/kg 73.33+2.63* 99.74+1.81%* 133.08+1.79* 1.85+0.04* 1.17+£0.01* 67.49+1.77* 30.16+1.37*

p.o)+TAA

TPEE (200 mg/kg b.wt,  111.8+2.31* 127.69+2.18%* 196.04+2.53* 2.17+0.04* 1.3+£0.02* 86.09+1.79* 18.87+1.61

p.o)+TAA

TPEE (400 mg/kg b.wt,  103.8+4.15% 116.99+1.94* 168.89+1.69* 1.14+0.01* 0.51+0.02* 71.17+1.42%* 21.98+1.64%*

p.0)+TAA

Results are expressed as meantstandard error of the mean, (n=6). Statistical significance was determined by one-way analysis of variance (ANOVA non-parametric) followed
by Dunnett’s test with P<0.01 considered statistically significant. Where *: Significant difference to thioacetamide. TAA: Thioacetamide, TPEE: Tephrosia purpurea ethanolic
extract, SGOT: Serum glutamate oxaloacetate transaminase, SGPT: Serum glutamate pyruvate transaminase, HDL: High-density lipoprotein
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Histological section of the control animals
(Group I) showing normal hepatocytes with well-
preserved cytoplasm, nucleus, and central vein.
There were no sign of inflammation, fatty change,
or necrosis in these animals [Figure 1]. Histological
study of Group II animals showing hepatic injury
induced by thioacetamide exhibits gross necrosis,
ballooning of hepatocytes, and disturbed sinusoids
[Figure 2].*) Histological section of Group III
(silymarin 50 mg/kg, p.o) animals showing almost
normal liver lobule with no sign of necrosis in the
centrizonal area observed [Figure 3]. Histological
study of Group IV animals treated with 7. purpurea
200 mg/kg showing less reduction of necrosed
area and inflammatory infiltrates in the centrizonal
area but fibrosis, necrosis, and ballooning of
hepatocytes also observed [Figure 4]. Histological
section of Group V animals treated with T
purpurea 400 mg/kg showing greater reduction
of the necrosed area and sparse inflammatory cell
infiltration around the central vein [Figure 5].
Ethanolic extract of 7. purpurea at 400 mg/kg b.wt
dose exhibits greater reduction of the necrosed area
and sparse inflammatory cell infiltration around
the central vein as compared to 200 mg/kg b.wt
dose.!'] Effect of different doses of the ethanolic
extract of 7. purpurea (200 and 400 mg/kg b.wt)
on various biochemical parameters (SGPT, SGOT,
ALP, total bilirubin, direct bilirubin, cholesterol,
and HDL level) compared with thioacetamide
group is shown**3! in Table 1.

DISCUSSION

Human beings constantly struggle against the
changing environmental condition to maintain
optimum health and vigor throughout their life,
during all the seasons. In addition, they are also
exposed to various xenobiotics including drugs,
chemical substances, and toxins and other stress.
(21 Physiological homeostasis is preserved in spite
of exposure to several such external challenges and
endogenous aberrations.

Such challenges or aberrations cause various

. e . ; ) Figure 3: Histological section of Group III (silymarin
diseases. It is increasingly being realized now that 5 mg/kg) animals. Where CV: Central vein, S: Sinusoids,
a majority of the disease/disorders are mainly due = H: Hepatocytes
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Figure 4: Histological section of Group IV (Tephrosia
purpurea ethanolic extract 200 mg/kg) animals. Where

*IC: Inflammatory cells in the centrizonal area, S: Sinusoids,
F: Fibrosis
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Figure S: Histological section of Group V (Tephrosia
purpurea ethanolic extract 400 mg/kg) animals. Where
CV: Central vein, H: Hepatocytes

to imbalance between pro-oxidant (free radicals)
and antioxidant homeostatic phenomenon. Liver
is an organ that its physiological role and its
self-protective mechanism are well developed.
In spite of such balanced internal milieu, hepatic
aberration, damage, and necrosis commonly
occurring due to overexposure to hepatotoxic
causes to such an extent that it overpowers the
mechanism. Hepatotoxicity has been reported as
one of the damages caused by free radicals. The
present study had been attempted to demonstrate
the role of hepatoprotective activity of crude
ethanolic extract of 7. purpurea in thioacetamide-
induced hepatotoxicity at two different doses 200
and 400 mg/kg b.wt.

IJPBA/Jan-Mar-2020/Vol 11/Issue 1

Measurement of the liver activity is considered as
a good marker of hepatic function in animals and
human in general. Assessment of liver damage
can be made by evaluation of the plasmatic
biochemical parameters such as SGPT, SGOT,
ALP, bilirubin (total and direct), and cholesterol
except HDL level. These substances leak into
bloodstream during hepatopathy, which confirms
the extent liver damage.™ On the basis of
biochemical parameters, the control group animals
show normal level of all enzymes which indicate
the normal cellular structure of liver [Table 2].
After treatment with thioacetamide, enzymes level
was found to be elevated [Table 2] compared to
normal group treated animals. Silymarin (standard
group) treated animals group exhibited almost
normal level of enzymes after thioacetamide-
induced hepatotoxicity, compare to normal group
treated animals. Ethanolic extract of 7. purpurea
at the dose of 400 mg/kg b.wt reduced the elevated
level of enzymes, caused by thioacetamide-
induced hepatotoxicity. On the basis of statistical
analysis, ethanolic extract of 7 purpurea at the
dose of 400 mg/kg b.wt shown better reduction
in serum enzyme level compare to 200 mg/kg
b.wt dose of the ethanolic extract of 7. purpurea.
Results were determined by one-way ANOVA
(ANOVA non-parametric) followed by Dunnett’s
test with P < 0.01 considered statistically
significant against negative control, as shown in
Table 1. Histological study of the control (received
only vehicle) and standard (50 mg/kg p.o) group
animals shown normal hepatocytes!'"! with well-
preserved cytoplasm, nucleus, and central vein
[Figures 1 and 3]. Histological section of negative
control animals in which hepatic injury induced by
thioacetamide showed gross necrosis, ballooning
of hepatocytes, and disturbed sinusoids [Figure 2].
T' purpurea (400 mg/kg b.wt.) showed greater
reduction of the necrosed area and inflammatory
cell infiltration around the central vein [Figure 5]
as compared to 200 mg/kg b.wt dose [Figure 4].
Same procedure was adopted for the determination
of hepatoprotective activity of the ethanolic extract
of T purpurea root against thioacetamide-induced
hepatotoxicity animal model.*"! The resultsrevealed
that alcoholic extract of 7 purpurea root (100 and
200 mg/kg b.wt) has significantly decrease the
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Table 2: Design of the thioacetamide-induced
hepatotoxicity animal model study

Groups Treatments

I Control (receive vehicle only)

1T Thioacetamide (100 mg/kg b.wt, s.c)

111 Silymarin (50 mg/kg b.wt)

v Ethanolic extract of Tephrosia purpurea root (100 mg/kg)
\% Ethanolic extract of Tephrosia purpurea root (200 mg/kg)

SGPT, SGOT, ALT, total bilirubin, direct bilirubin,
cholesterol level, and increase the serum level of
HDL. On the basis of biochemical parameters, the
control group animals show that normal level of all
enzymes indicates the normal cellular structure of
liver. After treatment with thioacetamide, enzymes
level was found to be elevated except HDL (18.15
+ 1.71 mg/dl) compared to normal group treated
animals. Silymarin (standard group) treated
animals shown almost normal level of enzymes
after the induction of liver toxicity induced by
thioacetamide, compare to normal group treated
animals. Ethanolic extract of 7. purpurea at the
dose of 200 mg/kg b.wt reduced the elevated
level of enzymes [Tablel] except HDL caused
by thioacetamide-induced hepatotoxicity. On the
basis of statistical analysis, both the doses (100
and 200 mg/kg b.wt.) of the ethanolic root extract
of T purpurea shown significant hepatoprotective
activity compare to negative control. Ethanolic
extract of 7. purpurea root at the dose of 200 mg/kg
b.wt was shown better reduction in serum enzymes
level compare to 100 mg/kg b.wt dose. Results
were determined by ANOVA (non-parametric)
followed by Dunnett’s test with P <0.01 considered
statistically significant. Effect of 7. purpurea root
ethanolic extract on biochemical parameters in
thioacetamide-induced hepatic injury in rats is
shown in Table 1.

CONCLUSION

Based on the results obtained, it may be concluded
that the ethanolic extract of 7 purpurea root has
a significant protective effect on liver injuries.
Literature review also revealed that the root of
T. purpurea contains flavonoids. The ethanolic
extract of 7. purpurea root has also shown the
positive test of flavonoids. Therefore, there is

IJPBA/Jan-Mar-2020/Vol 11/Issue 1

a possibility that the root extract may possess
antioxidant property, which may be involved in the
hepatoprotective property.

SIGNIFICANT STATEMENT

Indigenous systems of medicine have a strong
repository of plants that have been used traditionally
tooffersomesortofliverprotection. Lesssideeffects,
easy availability, and highly economic factors
make the herbal drug better alternative of synthetic
drugs. It is considered worthwhile to investigate
some indigenous plants which have reputation in
Ayurveda and folk medicines. On the basis of the
literature survey, it was found that 7 purpurea and
Plumbago zeylanica root play an important role
to treat liver disease, but still no scientific attempt
has been made to investigate the hepatoprotective
activity of the plants. Hence, the present work is
an attempt to study the hepatoprotective activity
of T. purpurea root extract. Based on the results
obtained, it may be concluded that the ethanolic
extract of 7. purpurea root has a significant
protective effect on liver injuries. Literature review
also revealed that the root of 7. purpurea contains
flavonoids. The ethanolic extract of 7. purpurea
root has also shown the positive test of flavonoids.
Therefore, there is a possibility that the root extract
may possess antioxidant property, which may be
involved in the hepatoprotective property.
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