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ABSTRACT

Herbal drugs are traditionally used in various gaft the world to cure different diseases.
The present study has been conducted to evaluatgrdtective role of the ethanolic extract of the
root of Tephrosia purpurea; an important Indian medicinal plant widely usadhe preparation of
ayurvedic formulations, on Cghduced oxidative damage and resultant dysfundtidhe liver of
rats. The experiments were performed using fiveigsaf animals. The experimental animals were
administered with 30% CgIin liquid paraffin (1ml/kg bw) for 10 days at 72 imtervals and the
fine crude plant root powder ethanolic extract (PE&nd Silymarin a standard drug, 25 mg/kg bw
were fed to the CGltreated animals. The effect of EETP and silymannTotal protein, albumin,
bilirubin, cholesterol and glycogen were measurédrther, the effects of the extract on
hepatospecific enzymes such as, aspartate trarssen{(AST), alanine transaminase (ALT), acid
phosphatase (ACP), alkaline phosphatase (ALP)atactehydrogenase (LDldhd 5’ nucleotidase
(5’'NT) were estimated. The EETP and Silymarin pistl significant effect by decreasing the
serum levels of bilirubin and cholesterol whereastal protein, albumin, glycogen and
hepatospecific enzymes were significantly increas@dm these results, it was suggested that
Tephrosia purpurea protects the liver against CCinduced oxidative damage probably by
increasing antioxidative defense activities.
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INTRODUCTION

The liver is the key organ regulating homeostasthe body. It is involved with almost all
the biochemical pathways related to growth, figiiast disease, nutrient supply, energy provision
and reproductior. The liver is expected not only to perform physital functions but also to
protect against hazards of harmful drugs and chemiclnspite of tremendous scientific
advancement in the field of hepatology in recemirggeliver problems are on the rfse

Hepatotoxicity is one of the very common ailmersuiéng in to a serious debilities ranging
from severe metabolic disorders to even mortalitgpatotoxicity in most cases is due to free
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radicals. Free radicals generated by the metabadistoxicants initiate the toxicity cascadeln
view of severe undesirable side effects of synthagents, there is growing focus to follow
systematic research methodology and to evaluagatsat basis for the traditional herbal medicines
that are claimed to possess hepatoprotective gctiMiaditional medicine is widespread and plants
still presents a large source of natural antioxisidnat might serve as leads for the development of
novel drugs. Several anti-inflammatory, digestiv@nti-necrotic, neuroprotective, and
hepatoprotective drugs have recently been showiatwe an antioxidant and/or anti-radical
scavenging mechanism as part of their actitit@onventional medicine is now pursuing the use of
natural products such as herbs to provide the stipipat the liver needs on a daily basiglerbal
drugs are frequently considered to be less toxicfeae from side effects than synthetic drugs.

Tephrosia purpurea (Linn) Pers, (Leguminasae) is a polymorphic, mh@dinched sub erect
perennial herb popularly known as “Sarapunkha” amskrit, “Purple Tephrosia” in English and
“Kaattukolingi”in Tamil. It is a highly branchedub — erect perennial hefb Its aerial parts and
roots are used in bronchial asthma, hepatic ailsferutaneous toxicities, pain and inflammation.
Due to the wide spread use of this plant by thalraommunities to treat several diseases the
objective of the present study was framed to deaternthe effect of ethanolic root extract of
Tephrosia purpurea on CCl induced hepatotoxicity in rats.

MATERIALS AND METHODS

Drugs and chemicals
All the drugs and chemicals used were of anallytcade.

Plant material and Extraction:

The plantTephrosia purpurea belongs to the family Leguminasae was collecteanfr
Thirumurthy hills area, Udumalpet, Tirupur Distridtamilnadu, India and was authenticated by
Dr.V.S.Ramachandran, Associate Professor, Depattnoén Botany, Bharathiar University,
Coimbatore, Tamilnadu, India. The roots of the fdamere collected, shade dried and powdered to
coarse size. They were extracted with ethanol kh&b apparatus. The solvents were evaporated in
a rotavapour at 40 — 50°C, under reduced presauwtark semisolid material (EETP) obtained, was
stored at - 4 °C, until use.

Experimental Animals

Studies were carried out using female Wistar albis (175-200g). They were obtained
from Small Animals Breeding Centre of Kerala Agttawal University, Mannuthy, Thrissur. The
animals were grouped and housed in polyacrylic €agth not more than six animals per cage and
maintained under standard laboratory conditiont wéark and light cycle. They were allowed free
access to standard pellet diet and watetibitum. The rats were acclimatized to the laboratory
conditions for 10 days before the commencementh@kikperiment. All procedures were reviewed
and approved by Institutional Animal Ethical Contest (IAEC).
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Hepatoprotective activity

CClyinduced liver damage in rats

Healthy female Wistar albino rats weighing in taage of 175 — 200 g were divided into 5
groups each containing six animals. Group |: noroaattrol rats. Group II: rats induced with 30%
CCly in liquid paraffin (1ml/kg bw, i.p) for 10 days &2 hr intervals. Group IlI: rats induced with
30% CC}, in liquid paraffin (1ml/kg bw, i.p) and receive@® mg/kg bw of EETP once in a day.
Group IV: rats induced with 30% CgLin liquid paraffin (1ml/kg bw, i.p) and receivethsdard
drug Silymarin (25 mg/kg bw) once in a day. Groupr&teived 500 mg/kg bw of EETP once in a
day. Treatment duration was 10 days and the do€&€afwas administered every 72 hrAnimals
were sacrificed 24 hr after the last injection. @lowvas collected, allowed to clot and serum was
separated. The liver was dissected out and usedhfaus biochemical studies.

Biochemical Studies:

Blood was collected on cervical decapitation aras @llowed to clot for 45 mins at room
temperature. Serum was separated by centrifugaio®500 rpm for 15 mins and utilized for
various biochemical parameters namely total profeinalbumin®, bilirubin *° and cholesterdt.

After collection of blood samples rats were sawed and their livers were excised, rinsed in
ice cold saline followed by 0.1M phosphate buffat (7.4), blotted dry and weighed. A 10% w/v of
homogenate was prepared in 0.1M phosphate buftepescessed for the various estimations like
aspartate transaminase (AST)alanine transaminase (ALT) acid phosphatase (ACP) alkaline
phosphatase (ALPY, lactate dehydrogenase (LDH)and 5’ nucleotidase (5’'NT¥.

Statistical Analysis

The results obtained were reported as mean = Sk Way Analysis Of Variance
(ANOVA) was performed to analyze statistical siggahce of the data using Agres statistical
package.

RESULTS AND DISCUSSION

Liver is an important organ actively involved iretabolic functions and is a frequent target
of number of toxicants. One of the major functi@ishe liver is detoxification of xenobiotics and
toxin *’. Because liver performs many vital functions ie truman body, damage of liver causes
unbearable problen®¥. The involvement of free radicals in the pathogief liver injury has
been investigated for many years by using acutsopaig with CCJ ™. It is well documented that
CCl, is biotransformed under the action of cytochrom&®P#h the microsomal compartment of
liver to trichloromethyl radical which readily re¢aonith molecular oxygen to form trichloromethyl
peroxy radical?®®>. The hepatotoxic effects of CChre largely due to its active metabolite
trichloromethyl radical and trichloromethyl perosadical?’. Both the radicals can bind covalently
to the macromolecules and induce peroxidative diagi@n of the membrane lipids of endoplasmic
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reticulum rich in polyunsaturated fattyacids This leads to the formation of lipid peroxides
followed by various changes in biochemical paransete

The levels of Total protein and albumin in bothuserand liver of control and experimental
animals are illustrated in Table 1. It is evidenuinf the table that there was a significant dedlne
protein and albumin in toxicity induced group th@mtrol. On treating with EETP and silymarin
the serum and liver levels were found to be sigaiftly increased than Group Il. There was no
significant difference between the EETP treatedigrand the control group.

Table 1.
Effect of EETP on Total protein and albumin levels Control and
Experimental iats

Serum Liver

(g/dl) (mg/ gm tissue)
Groups Total Protein Albumin Total Proten Albumin
Group | 5.41+0.14 3.45+0.71 7.35+0.11 4.17 +0.09

Group Il 3.14 £0.08a** 1.28 +0.68a** 4.59 +0.12a** 2.18 +0.11a**
Group Il 4.70 £ 0.10b** 2.76 £ 0.66b** 6.77 £0.09b** 3.64 +0.11b**
Group IV 4.74+£0.11& 3.05+1.03c* 6.84+0.08¢ 3.87 +0.08¢

GroupV 559 +0.098 3.27+0.958° 7.56+0.128% 4.04 +0.09¢°

Values are mean = SD of six samples

Groupscomparison:  a— Group | vs Group Il; b — Group Il vs Group lll;
¢ — Group Il vs Group IV; d — Group ¥ Group |

Statistical significance: ** - p<0.01 ns — not significant

Formation of lipid peroxides by Cglintoxication depresses the protein synthesis. The
decrease in total protein observed in C@kated rats may be associated with the decreagei
number of hepatocytes which in turn, may resulbithe decreased hepatic capacity to synthesize
protein 2. The lowered level of total proteins recorded hie serum as well as in liver of GCI
treated rats suggests the severity of hepatofatfiyne reduction is attributed to the initial damage
produced and localized in the loss @igbeading to its functional failure with a decreaseprotein
synthesis and accumulation of triglycerides leadindfatty liver . The site-specific oxidative
damage in some susceptible aminoacids of protsim®w regarded as the major cause metabolic
dysfunction during pathogeness Restoration of the level of total protein anduaitin after the
administration of EETP may be due to the presehfiawmnoids and polyphenols in the plant.

Table 2, show the levels of bilirubin and cholesteén serum of control and experimental
animals. The concentration of bilirubin and chadest were significantly increased in toxicity

4
www.ijpbs.net Biochemistry



\ ¢
- f
I
D International Journal of Pharma and Bio Sciences V1(2)2010

-

2k

TEPHROSIA PURPUREA (LINN.) PERS: A FOLK MEDICINAL PLANT
AMELIORATES CARBON TETRACHLORIDE INDUCED HEPATIC

DAMAGE IN RATS
induced group than control. On treating with EETHRI &ilymarin the levels were found to be
significantly (p<0.01) decreased in group Il andup IV respectively. There was no significant
difference between plant treated group and thergbgtoup.

Table2.
Effect of EETP on serum Bilirubin and CholesterohiControl and Experimental animals
Grouns Bilirubin Cholesterol
b (mg/dl) (mg/dI)
Group | 0.63 £ 0.07 89.44 +5.04
Group Il 1.25 £ 0.09a** 143.47 £ 7.76a**
Group Il 0.88 + 0.06b** 105.09 * 6.46b**

Group IV 0.83+£0.09¢ 101.98 +5.69¢

Group V 0.64 +0.076° 93.27 +5.77¢%F

Values are mean * SD of six samples
Groups comparison: a— Group | vs Group Il;®reup Il vs Group I,

¢ — Group Il vs Group IV; d — Group V vs Group |
Statistical significance: ** - p<0.01 ns —treignificant

Bilirubin is the conventional indicator of liver siases’. Hyperbilirubinemia is a very
sensitive test to substantiate the functional initegf the liver and severity of necrosis which
increases the binding, conjugating and excretopacidy of hepatocytes that is proportional to the
erythrocyte degeneration r

Depletion of the elevated bilirubin level in thewa of rats treated with EETP, suggests the
possibility of the plant being able to stabilizéidry dysfunction and also an early improvement in
the secretory mechanism of the hepatic cell. Deecgkdilirubin level after the administration of
EETP could be correlated with an earlier study Whigported that the ethanolic extractbiscus
hispidissmus Griffith offered protection against paracetamol &, induced hepatotoxicitS?.

Inhibition of bile acids synthesis from cholesteiroliver, leading to increase in cholesterol
levels was also resulted due to ¢{Dkoxication. Suppression of cholesterol level bg extract
suggests the bile acids synthesis inhibition wagrsed. This may be due to the presence of
flavonoids and polyphenols in the plant extract.

Fig.1 shows the effect of EETP on glycogen in lieércontrol and experimental animals.
Induction of CCJ} induced a marked decrease in the level of glycaggnificantly (p<0.01) as
compared to the control group. Where as treatmdtitt ®WETP showed significant (p<0.01)
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increased level against CQhtoxicated rats. Treatment with silymarin alsondigantly (p<0.01)
increased the level than GQfeated group. There is no significant differetetween the plant
treated group and the control group.

Fig. 1: Effect of EETP on Glycogen in liver

mg/gm tissue

O P N W bH 01 O N
T A T S A |

Group | Group . Group Il Group vV  Group V

Fig. 1
Effect of Glycogen in liver of Control and Experinmeal animals

A reduction in the liver glycogen (Fig.1) obsernvedCCly treated animals may be associated
with the decrease in the number of hepatocytes twhicturn may result into decreased hepatic
capacity to synthesise glycogefl. Supplementation with EETP significantly preventtte
glycogen depletion indicating the membrane stahijzactivity. This reveals thalTephrosia
purpurea helped to resist the damage caused by, @adl could be attributable through prevention
of glycogenolysis and promotion of glucoronidateffect.

The hepatic marker enzymes in liver has been tepia Fig. 2 & 3. A significant (p<0.01)
decrease in the activity of the enzymes AST, ALCPA ALP, LDH and 5’'NT in liver were seen in
the group I, CJintoxicated animals. These enzymes were increagadisantly (p<0.01) to near
normal levels in group Il & IV, animals treatedtiwEETP and Silymarin respectively. There is no
significant difference between the plant treatesligrand the control group.

Fig. 2: Effect of EETP on AST, ALT and LDH
activities in liver

AST ALT LDH

‘El Group | O Group Il O Group lll @ Group IV O Group V

Fig.2
Effect of EETP on AST, ALT and LDH activitiesin liver of Control and Experimental
animals
Units:
AST, ALT, LDH: nmoles of phosphate liberatadin / mg protein
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Fig.3: Effect of EETP on ACP, ALP and 5'NT
activities in liver

ALP ACP 5'NT

B Group | @ Group |l @ Group Il @ Group IV B Group V

Fig.3
Effect of EETP on ACP, ALP and 5'NT activities inder of Control and
Experimental animals

Units:
ALP, ACP - nmoles of phenol liberated / mhimg protein
5NT - nmoles of phosphorus liberated / hing protein
Transaminases activity is closely related to The release of LDH reflects a non-specific

the liver function in liver disease, large quaestiof  alteration in the plasmamembrane integrity and /or
transaminase wusually enter in to the bloodpermeability as a response to ¢CAdministration
compartment™. It is reported that toxic damage to of EETP has altered the membrane integrity and thus
liver results in extreme hypertransaminaserffia indicates the effective nature of the plant.

CCly induced fall of AST and ALT in liver Visen et al.,, (1996) showed decreased
associated with rise in plasma suggests the egftent hepatic AST, ALT and LDH levels in ethanol
liver damage and release of these enzymes from theduced toxicity of rat hepatocytes and its incrame
damaged liver cells and disruption of cellular by treatment with picroliv isolated froficrrorhiza
integrity. The decrease in the liver AST and ALT kurroa >,

supports the hypothesis of hepatocellular necrasis. Due to liver injury there is a disturbance in
group lll and IV, there is a significant increasethe  the transport function of the hepatocytes resulimg
levels compared to Cglintoxicated animals. This leakage due to changed permeability of membrane
increase may be due to the presence of flavonnids %, This results in the decreased level of enzymes in
the plant and the standard drug. This indicates ththe hepatic cells and raised levels in serum.

beneficial effect offephrosia purpurea as protective ACP is regarded as a key lysosomal enzyme
agent against Cg¢induced hepatotoxicity. involved in autolytic degradation of tissues. It is
used to monitor cell death and lysis. ALP on the
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other hand is related to the functioning ofas free radical scavenger intercepting those rldica
hepatocytes. C¢linduced fall of ACP and ALP involved in CC} metabolism by microsomal
levels in liver suggest some alteration of lysosbomaenzymes. This might be due to the presence of

enzyme activities in hepatic tissues.

flavonoids and polypenols. Antioxidant property is

In liver injury, damaged to lysosomal claimed to be one of the mechanism of
membrane leads to liberation of the degradativeHepatoprotective drugs. Further flavonoids and
enzyme followed by cell destruction. Significant polypenols have been suggested to act as
decreases in hepatic lysosomal enzyme activities aantioxidants by free radical scavenging. Thus the
reported at the later stage of the liver injury whe Hepatoprotective activity of EETP may be attributed
necrosis is well established®>. The decreased to the presence of flavonoids and polypenols.

activity of ACP and ALP in liver of CGlreated rats

could be due to damage to the cell membrane OREFERENCES

tissues, where these enzymes are firmly attached to
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enzymes from the membrane joining the biliary
canalicules and sinusoidal border of parenchymal
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