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Abstract

The roots ofPergularia daemia and Carissa carandas have used to treat liver disease and
jaundice among the herbal practitioners of Weds&inats Tamilnadu, India.The present study
is to evaluate the hepatoprotective effects of dtiteanol and aqueous extracts of roots of
Pergularia daemia andCarissa carandas were against ethanol induced hepatotoxicity in. rats
The hepatotoxic of ethanol and the hepatoprote@ffects of ethanol and agueous extracts
of roots ofP. daemia (PDEE & PDAE) andC. carandas (CCEE & CCAE) were estimated
their liver function test, serum lipid profile, lel¢ of lipid peroxidation and the activity of
liver antioxidant enzyme glutathione. The PDEE, EDACEE and CCAE at a dose level of
100 mg/kg and 200 mg/kg produce significant hepategtion by decreasing serum
transaminase (SGPT & SGOT), alkaline phosphateubih and lipid peroxidation, while
significantly increased the levels of liver glutatie and serum protein. The effects of PDEE,
PDAE, CCEE and CCAE were comparable with standaud dilymarin.
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Introduction

The liver is a versatile organ which is responsiblethe metabolism of chemicals and for the
regulation of internal chemical environment. Hepatiity may be caused by thousands of
synthetic chemicals, drugs, bacteria, fungi, plamd animal toxicants [1, 2]. These agents
cause liver damage either by themselves or byngetionverted to toxic metabolites. Herbal
drugs play major role in the treatment of hepatsodiers. In India a number of medicinal
plants and their formulations are widely used fbe ttreatment of these disorders.
Ethnopharmacological surveys conducted among hepbadtitioners of Western Ghats
Tamilnadu, India have revealed a large numberatidifierous plant species are used as a
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source of herbal therapies. Accordingly we selettedmedicinal plants including. daemia
andC. carandas used to treat liver disease and jaundice.

Pergularia daemia (Forsk.) Chiov. (Asclepiadaceae), known as “Veliphr' in Tamil,
“Uttaravaruni” in Sanskrit and “Utranajutuka” in #ti[3], has traditionally been used in the
form of whole plant, as an anthelmintic, laxatiestipyretic, expectorant and also used to
treat infantile diarrhea and malarial intermittéater [4-6]. The aerial parts of this plant have
been reported to exert various pharmacologicaliéies, including hepatoprotection [7, 8],
antifertility [9], anti-diabetic [10], analgesicn@pyretic, and anti-inflammatory [11]. The
roots of this plant have been used as an emeti; Yill#ile used to treat gonorrhea [13],
asthma, and constipation [14]. Phytochemically phent has been investigated for the
presence of cardenolides, alkaloid, saponins [fd]sieroidal compounds [15].

Carissa carandas (Apocynaceae) [3] is an indigenous evergreen shrudmall crooked tree
up to 3 m in height with dichotomous branches;tligieen, elliptic or elliptic—oblong leaves;
white or pink, faintly scented flowers in termir@rymbose cymes and ellipsoid; purple or
pink and white, normally 8 seeds berries [4]. Wistributed to throughout India in dry, sandy
and rocky grounds [6]C. carandas considered being one of the most valuable drugs in
various system of medicine and all the parts of giant highly useful and among them root
seems to be much useful. Traditionally it's usethm treatment of scabies, intestinal worms,
pruritus, biliousness and used as antiscorbuticthedmintic [4, 6]. The various
pharmacological activity were reported on this pléie analgesic, anti inflammatory [16],
anti pyretic [17], cardiotonic [18], histamine raténg [19] and hepatoprotective [20]. The
reported phytoconstituents were fixed oil, volatié resin, alkaloid [6], triterpenoid [21],
carissol ,carissic acid and ursolic acid [22, 23].

The previous paper studied the antioxidant progemif roots oP. daemia andC. carandas
[24]. The present pharmacological investigatiorukon evaluation of the efficacy of ethanol
and aqueous extracts of roots Bf daemia and C. carandas for their protection against
ethanol induced hepatotoxicity.

Materials and Methods

Plant Material

Roots ofP. daemia andC. carandas were collected from Maruthamalai Hills, Coimbatore
India in the month of November 2006 and authergitdiy a taxonomist Dr P. Jayaraman,
Plant Anatomy research Centre, Chennai, India. Vbecher specimen oP. daemia
(PARC/2007/52) and&. carandas (PARC/2007/53) has been preserved in our labordtory
further collection and reference.

Preparation of extracts

Roots ofP. daemia andC. carandas were dried under shade, powdered with a mechanical
grinder and pass through sieve no 40. The sievedi@owas stored in airtight container and
keep in room temperature for the further study. e Tried powdered material (500 Q)
extracted with 95 % ethanol using soxhlet appariuabout 48 h. The aqueous extract was
prepared by cold maceration (72 h.).The solventeewemoved from the extracts under
reduced pressure by using rotary vacuum evaporator.
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Phytochemical Analysis

The PDEE, PDAE, CCEE and CCAE were subjected totiiyethe presence of various
phytoconstituents viz. alkaloids (Dragendroffs Yesteroids and terpenoids (Leibermann
Burchard test), tannin and phenolic compounds iEetloride test), flavonoids (Shinoda
test), amino acids (Ninhydrin test), etc. by usu&thods prescribed in standard texts [25,
26].

Animals

Wistar albino rats (150-200 g) used in the presauidies was procured from listed suppliers
of m/s Sri Venkateswara Enterprises, Bangaloreialnthe animals were fed with standard
pellet diet (Hindustan lever Ltd. Bangalore) andtewad libitum. All the animals were
acclimatized for a week before use. The experimheptatocols were approved by
Institutional Animal ethics Committee after scrigation (IAEC No. Pcog /16/2008). The
animals were received the drug by oral gavages. tuble the animals were care of under
ethical consideration as per the CPCSEA guideligéswith regular inspections of rats. The
laboratory conditions duly undertaken by registaregrinary practitioner.

Chemicals

All the chemicals and solvents were of analyticaldg and were procured from Ranbaxy
Fine chemicals Ltd., Mumbai, India. The standanaydsilymarin was obtained as gift sample
from Micro Lbs, India. Standared kits for SGOT, SGRRALP and bilirubin were obtained
from Span Diagnostics Ltd., India.

Acute toxicity studies

Healthy Wistar albino rats of either sex weighing02200 g maintained under standared
laboratory conditions were used for acute oralditxitest according to Organization for
Economic Co-operation and Development guideline% [28]. A total of three animals were
used which received a single oral dose of (200kkg)gsf PDAE, PAEE CCAE and CCEE.
Animals were kept overnight fasting prior to adretration of PDAE, PDEE, CCAE and
CCEE. After administration of extracts the food wathheld for further 3-4 h. Animals were
observed individually at least once during firstr@th after dosing, periodically during first
24 h (with special attention during the first 4dnd daily thereafter for period of 3 days.
Observations were done daily for changes in skih fam, eyes, mucus membrane (nasal),
respiratory rate, circulatory signs (heart rate)ioaomic effect (salivation, lacrimation,
perspiration, urinary incontinence and defecatiandl central nervous system (drowsiness,
gait, tremors and convulsion) changes.

Evaluation of hepatotoxicity studies on ethanol induced hepatotoxicity rats

The rats were divided into 11 groups of 6 animais] in each [29].

Group |: Received water (5 ml/kg. p.o) for 21 days oncéydand served as normal control.
Group Il : Received water (5 ml/kg. p.o) for 21 days onciéydand 40% ethanol (v/v, 2.0
ml/I00 g body wt, p.o.) for 21 days.

Group IIl : Received standard drug silymarin (25 mg/kg.)pfar. 21 days once daily and
40% ethanol (v/v, 2.0 ml/I00 g body wt, p.o.) fdr @ays.

Group IV & V: Received PDAK100 & 200 mg/kg) 21 days once daily and 40% ethano
(v/v, 2.0 ml/IO0 g body wt, p.o.) for 21 days.

Group VI& VII : Received PDEK100 & 200 mg/kg) 21 days once daily and 40% ethano
(v/v, 2.0 ml/IO0 g body wt, p.o.) for 21 days.
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Group VIII & IX: Received CCAE (100 & 200 mg/kg) 21 days onceydaild 40% ethanol
(v/v, 2.0 ml/IO0 g body wt, p.o.) for 21 days.
Group X & Xl : Received CCEE (100 & 200 mg/kg) 21 days onceydaid 40% ethanol
(v/v, 2.0 ml/IO0 g body wt, p.o.) for 21 days.

Assessment of hepatotoxicity

After 24 h of ethanol administration, the blood wastained from animals by puncturing
retro orbital plexus. The blood samples were allbteeclot for 45 min at room temperature.
The serum was separated by centrifugation at 2p0at 30°C for 15 min and utilized for
the estimation of various biochemical parametectuging SGOT & SGPT [30], ALP [31],
serum bilirubin [32], serum protein [33] and seranolesterol [34].

After collection of blood samples, the animals weaerificed under deep ether anesthesia
and their livers were excised immediately and wedshdth ice cold saline and a 10%
homogenate prepared in phosphate buffer (pH 7H¥).Abmogenate was centrifuged at 3000
rpm for 15 min at 4°C and the supernatant was fsethe estimation glutathione [35] and
lipid per oxidation [36].

Morphological parameters like weight of the animaleight of the liver have also been used
to evaluate the protective effect of the drug. Hefuicity causes loss in liver weight/100
gm body weight of rats [37, 38].

Histopathology studies

A portion of the liver tissue of all the animal gps was excised and was then washed with
normal saline. The liver tissues were fixed in 18&fered neutral formalin for 48h and then
with bovine solution for 6 h and were then procdske paraffin embedding. By using a
microtome, sections of 5 mm thickness were takehstained with hematoxylin and eosin.
These sections were examined under light microsaspry a magnification of 100X [39].

Statistical Significance
The results of the study were expressed as meaEM, §=6. ANOVA [40] was used to
analyze and compare the data, followed by Dunfétktest for multiple comparisons.

Results

Acute toxicity study

There was no mortality amongst the graded dosepgrofi animals and they did not show
any toxicity or behavioral changes at a dose le¥&000 mg/kg. This finding suggests that
the PDEE, PDAE, CCEE and CCAE were safe in or maictto rats and hence doses of 100
mg/kg and 200 mg/kg, po were selected for the study

Phytochemical screening

Preliminary phytochemical investigation of the CCEECAE, PDEE and PDAE showed
various phytochemicals including alkaloids, glydes, steroids, flavonoids, saponin, tannin
& phenolic compounds, terpenoids, carbohydratesisgand mucilage.

Effect of CCEE, CCAE, PDEE and PDAE on serum marker enzyme levels
There was a significant elevation in the levels@fum marker enzymes like SGOT, SGPT
and ALP content of ethanol intoxicated animals.cbntrast, pre treatment with CCEE,
CCAE, PDEE and PDAE (100 and 200 mg/kg, po) anargtin( 25 mg/kg, po) exhibited an
ability to counteract the hepatotoxicty by decregsierum marker enzymes.
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Effect of CCEE, CCAE, PDEE and PDAE on bhiochemical parameters

In ethanol treated groups, there was a signifitacrtease in total bilurubin and significant
reduction in total protein content. Whereas, peatiment with CCEE, CCAE, PDEE and
PDAE (100 and 200 mg/kg, po) caused significanticéidn in total bilirubin and significant
increase in total protein.

Effect of CCEE, CCAE, PDEE and PDAE on antioxidant activity

There was significant increase in MDA content agdlction in GSH of intoxicated animals.
Pre-treatment with CCEE, CCAE, PDEE and PDAE (188 200 mg/kg, po) and silymarin
(25 mg/kg, po) significantly prevented the increaise MDA levels, whereas GSH
significantly increased.

Effect of CCEE, CCAE, PDEE and PDAE on liver weight

Ethanol intoxicated group of animals, the weightta liver was significantly increased, but
it was normalized in CCEE, CCAE, PDEE and PDAE (®0@ 200 mg/kg, po) treated
groups of animals. A significant reduction in liarpports this finding.

Histopathol ogy

Histopathological studies also provided a suppertewidence for biochemical analysis.
Histological changes such as steatosis (fatty atsimghepatocytes) and perivenular fibrosis
were observed in ethanol treated (toxic) controugr Both the plant extracts were prevented
these histological changes.

Discussion and conclusion

The liver can be injured by many chemicals and slrdg the present study ethanol was
selected as a hepatotoxicant to induce liver damsigee it is clinically relevant. Ethanol

produces a constellation of dose related deletergdtects in the liver [42]. The majority of

ethanol is metabolized in the liver and individuadso abuse alcohol by routinely drinking

50-60 g (about 4 to 5 drinks) of ethanol per day air risk for developing alcoholic liver

disease [43]. Alcohol induced liver damage (ALD)dise to increased lipid peroxidation,

impaired antioxidant status, the appearance of fagécal adducts derived from fatty acid
breakdown and CYP2E1 dependent ethanol metabobsthet 1-hydroxyethyl radical have

all been shown to correlate with the developmenpathology. In addition, both acute and
chronic ethanol administration cause enhanced fiomaf cytokines, especially TNF-alpha

by hepatic Kupffer cells, which have a significaate in liver injury [44-46]. Besides the

development of fatty liver (steatosis), anothetyesign of excessive ethanol consumption is
liver enlargement and protein accumulation, bottvieich are common findings in alcoholics
and heavy drinkers [47, 48].

Elevated levels of serum glutamic oxaloacetic tamsase (SGOT) and serum glutamic
pyruvic transaminase (SGPT) are indications of tasdlular injury [49]. In the present
study PDEE, PDAE, CCEE and CCAE at a dose of 10kgngnd 200 mg/kg, po caused a
significant inhibition in the levels of SGOT and BG towards the respective normal range
and this is an indication of stabilization of plasmmembrane as well as repair of hepatic
tissue damage caused by ethanol. On the other hwpputession of elevated ALP activities
with concurrent depletion of raised bilirubin lexaid an increase in the total plasma protein
content suggests the stability of biliary dysfuastin rat liver during hepatic injuries with
toxicants[50].
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Table 1. Effect of CCAE and CAEE on serum enzyme ahbiochemical parameters in ethanol induced hepatokicity in rats

Group/ Dose SGOT(U/L) SGPT(U/L) ALP(U/L) Total bilirubin Direct bilirubin Total Protein Serum Cholesterol
(mg/kg, po.) (mg/dl) (mg/dl) (mg/dI) (mg/dl)
Normal control 168.04 + 2.80 58.6 + 2.26 186.0 + 8.4 0.38 + 0.06 0.20 £ 0.08 0.57+0.24 8.64+1.51
Toxic control 280.64+8.74 120.18+7.24 280.42+6.45 9.22+4.24 6.62+0.28 6.49+ 2 48 22.18+6.44
Standar (25) 176.16x8.1" 64.08+6.1" 198.20+8.27" 0.54+1.2/ 0.32+0.47" 9 2448 24" 10.18+4.17
CCAE(100) 204.18+8.24 80.18+7.24 208.18+6.28 0.68+8.47 0.46+0.87 7904415 18.42+4.88
CCAE(200 192.42+7.27 72.18+8.21" 204.74+85" 0.61+7.6( 0.38+0.4. 7 2848.45" 16.40+4.27
CCEE(100) 196.84+8.66 76.44+9.48 206.48+8.26 0.64+8.86 0.40+0.80° 82649 24 19.45+4.87
CCEE(200 186.28+9.27" 68.24+7.27 200.18+8.47 0.58+2.6¢ 0.36%0.8." 916+6.45" 142944 24"
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Table 2. Effect of CCAE and CAEE on liver weight, ¢utathione (GSH) and lipid peroxidation (LPO) in ethanol induced

hepatotoxicity in rats

Group/ Dose
(mg/kg, po.)

Liver weight (Wt/

Liver homogenate

GSH LPO
100 g bw.) (umole GSH/g (umole MDA/g
liver tissue ) protein)
Normal control 9.74+1.19 45.30+8.31
6.80 +0.08
Toxic control 5.88+9.24 72.82+9.28
9.12+4.86
Standard (25) . 8.46+8.24" 52.08+8.26°
7.02£2.42
CCAE(100) ] 6.84x7.28 67.24+6.88
8.28+4.26
CCAE(200) . 7.28+6.82" 67.88+7.28"
8.12+4.88
CCEE(100) ] 7.88+8.24 58.28+6.44
8.52+4.24
CCEE(200) 7 462424 8.80+8.42° 56.24+8.28"

Values are mean +SEM, n= 6. (One way ANOVA Follow®dDunnet's multiple Comparisons test). *, **, **§enotes statistically significance of P<0.05, P0.

P<0.001 compared with standard group.
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Table 3. Effect of PDAE and PDEE on serum enzyme drbiochemical parameters in ethanol induced hepatokicity in rats

Group/ Dose SGOT(U/L) SGPT(U/L) ALP(U/L) Total Direct bilirubin Total Protein Serum
(mg/kg, po.) bilirubin (mg/dl) (mg/dl) Cholesterol

(mg/dl) (mg/dl)

Normal control | 168.04 +2.80 | 58.6 +2.26 186.0 £ 8.4 0.38 £0.06 0.20 £0.08 95740 24 8.64+1.51

Toxic control | 258.42+4.86 88.74+8.26 244.76+8.42 44638.66 2.28+0.48 5 424826 32.00+2.86
Standard (25) | 176.28+8.44 62.76+4.26 194.28+4.24 0.42+2.88" 0.42+0.68" 9.89+4. 88" 10.84+2.84
PDAE(100) 188.28+4.28 69.84+8.22 200.46+8.22 0.58+4.62 0.49+0.98 82848 48 16.28+9.48
PDAE(200) 184.84+4.76 68.28+6.88" 198.46+8.44 0.56+2.20" 0.48+0.92" 6.28+8 24" 14.48+8.67
PDEE(100) 192.86+7.24 70.42+6.88 202.46+8.48 0.58+4.58 0.50+0.28 81849 a4 17.86+9.44
PDEE(200) 180.20+4.74 66.82+5.24 196.42+8.28 0.52+0.48 0.44+0.86 9.44+8 68" 12 2844 6"

Values are mean +SEM, n= 6. (One way ANOVA FolloviagdDunnet’'s multiple Comparisons test). *, **, *tfenotes statistically significance of P<0.05, P40.
P<0.001 compared with standard group.
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Table 4. Effect of PDAE and PDEE on liver weight, lyitathione (GSH) and lipid peroxidation (LPO) in ethanol induced hepatotoxicity

Values are mean +SEM, n= 6. (One way ANOVA FollovgdDunnet’'s multiple Comparisons test). *, **, *denotes statistically significance of P<0.05, P40P<0.001

compared with standard group.

in rats
Group/ Dose . . Liver homogenate
(mg/kg, po.) L'Velra’cv)e'gg\fv(;’w GSH LPO
9 bw. (umole GSH/g (umole MDA/g
liver tissue) protein)
Normal control 9.74+1.19 45.30+8.31
6.80 +0.08
Toxic contro 3.92+0.2! 96.48+8.4.
8.24+0.24

Standard ~ 8.84+0.42" 50.28+9.47"
7.02+0.46

Lower dose ] 7.12+0.6. 58.46+8.2("
8.00+2.47

Higher dose I ~ 7.42+0.27" 54.96+8.94°
7.20+0.86

Lower dose | ] 6.98+0.46 58.94+9.46
7.96+0.88

Higher dose | 718+0.85" 7.86+0.6€ 52.84+8.6"
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These results indicate that PDEE, PDAE, CCEE anAE@reserved the structural integrity
of the hepatocelluar membrane and liver cell aechitre damaged by ethanol which was
confirmed by histopathological examination.

Intake of alcohol results in excessive generatiébnfree radicals [51].Free radicals are
reactive oxygen species (ROS) are known to causkatixe damage to number of molecules
in cell, including membrane lipids, proteins andleic acids. The hepatic cellular injury in
ethanol administered animals might be due to isme@aoxidative stress leading to lipid
peroxidation, cell membrane damage and therebwatgakf the cellular enzymes [52, 53].

The thiobarbituric acid assay is the most populethod of estimation of malondialdelyde
level, which is an indication of lipid peroxidati@and free radical activity. The increase in
lipid peroxidation, a degradative process of meméoas polyunsaturated fatty acid has been
suggested by the increase in malondialdelyde ianethinduced toxicity in the liver. The
increased lipid peroxidation results in changeseitular metabolism of the hepatic and extra
hepatic tissues, which ultimately leads to the whm#ll deformity and cell death [54]. The
levels of TBARS in liver tissues of ethanol intcaied rats were significantly elevated when
compared to the level of TBARS in control animalbe administration of PDEE, PDAE,
CCEE and CCAE at a dose level of 100 mg/kg andr@gkg showed maximum reduction
in TBARS level. The standard hepatoprotective d8ilgmarin maintained the decreased
lipid peroxidation level to the normal limits indHiver. The results indicate that, the herbal
drugP. daemia andC. carandas have very good hepatoprotective effect in livemdge.

Glutathione Reductase (GSH) is an important soofceducing equivalents during oxidative

stress generated by reactive oxygen species. Tdieethievel of ethanol intake develops
cirrhosis and liver damage by enhancing lipid pe&tation in the liver. Acetaldehyde the

toxic metabolite of ethanol depresses the liver pladma glutathione level by conjugating
with the sulphydryl groups of glutathione [55]. the present research work, we have
observed the decreased level of glutathione innelhatoxicated rats. The GSH depletion in
hepatic mitochondria is considered the most immbrteensitizing mechanism in the

pathogenesis of alcoholic liver injury. TreatmenttwPDEE, PDAE, CCEE and CCAE at a

dose level of 100 mg/kg and 200 mg/kg significaimiproved the level of glutathione both

in lever tissues. Similar results also observeth wie standard drug Silymarin.

Antioxidant exhibit hepatoprotective activity byobking the conversion of ethanol to
acetaldehyde [56].From the previous studies it voamd that PDEE, PDAE, CCEE and
CCAE exhibited antioxidant property [24] which mhg responsible the hepatoprotective
activity of these two drugs.

Also phytochemical reports revealed that the PDEEAE, CCEE and CCAE were found to
contain higher concentration of flavonoids and mtiencompounds as well as preliminary
phytochemical screening of these extracts showesitip® repots of phyoconstituents like
flvonoids, terpenoids and glycosides [24]. HoweWennoids [57], terpenoids [58], saponins
[59] and glycosides [60] are known to possess logpatective activities in animals.

It can be concluded that PDEE, PDAE, CCEE and CQ#lfe possess a protective effect
against ethanol induced hepatotoxicity in rats, essdenced by the biochemical and
histological parameters. The hepatoprotective effems more with ethanol extracts Bf
daemia and C. carandas then the aqueous extracts ”ifdaemia andC. carandas. Further
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studies are in progress for the isolation and ataraation of active principle(s) from PDEE,
PDAE, CCEE and CCAE for this activity.
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