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Abstract

Aims. The study was aimed at evaluating the hepatopgieéeand antioxidant activity of the
methanolic extract of. sieberiana leaves.

Study Design: Hepatoprotectivan vitro andin vivo antioxidant activity.

Place and Duration of Study: Department of Veterinary physiology, Pharmacology,
Biochemistry and Animal Health and Production, €gd of Veterinary Medicine, Micheal
Okpara University of Agriculture, Umudike, Umuahfehia State, June 2014.

Methodology: Cassia sieberiana leaves were extracted with 80% methanol for 48 ihgusold
maceration method. The hepatoprotective activityCofsieberiana extract (100, 200 and 400
mg/kg) and silymarin (100 mg/kg) was evaluated gistarbon tetrachloride (Cg}Iinduced
hepatotoxicity in albino rats. The antioxidant wityi was determined using both vitro (2, 2-
diphenyl-1-picrylhydrazine photometric assay) andivo (malondialdehyde and catalase level
assay) models.

Result: The extraction of th€. sieberiana leaves for 48 h using cold maceration method gield
9.5% w/w of dark green and pasty extract. The pthymical spot test of the CSE showed the
presence of saponins, alkaloids, flavonoids, tesfsterol, glycosides and tannins. The extract
(100, 200 and 400 mg/kg) and silymarin (100 mg/eg)duced a significant (p < 0.05) dose-
dependent increase in alanine aminotransferase AaJpartate aminotransferase (AST) and
alkaline phosphate levels in serum of treated vetten compared with the negative control group.
The extract (25 — 400 pg/ml concentration) produeedoncentration-dependent increase in
antioxidant activity in 2, 2-diphenyl-1-picrylhydrime (DPPH) photometric assay. Thed®Gf the
extract in DPPH photometric assay was 50 pg/ml eoimations. The extract and silymarin
showed a significant (p < 0.05) dose-dependeneas® in catalase level in treated rats, when
compared with the negative control group. Also, #xtract (400 mg/kg) and silymarin (100
mg/kg) produced a significant (p < 0.05) decreasmalondialdehyde level in treated rats, when
compared with the negative control group.

Conclusion: This study demonstrates tHatsieberiana leaves has a potent hepatoprotective and
antioxidant activities. It justified the use Gf sieberiana leaves in the of liver injury related
disease in folk medicine.

Keywords: Cassia sieberiana, carbon tetrachloride, catalase, malondialdehydpato@rotective

activity, silymarin



1. Introduction

The liver plays important metabolic, detoxificati@nd secretory roles in the body. Liver disease
is associated with distortion of these metaboliections [1]. Thus, liver diseases remain one of
the serious public health problems and its diserdee numerous with no effective treatment.
Every year about 20,000 deaths are recorded dueévdp disorders worldwide [2]. Despite
considerable progress in the treatment of liveeaes by oral hepatoprotective agents, search for
newer drugs continues because the existing syotteigs have several limitations [3-5]. So, the
search for new medicines of plant origin is stillgoing due to the fact that liver performs many

vital functions in the human body and damage dtlisauses unbearable problems [6, 7].

Cassia sieberiana DC belongs to the family Fabaceae. It is calledifigstick” in English and its
indigenous names in Nigeria include “marga” in Haudnargaje” in Fulani, “kiskatigrai” in
Kanuri and “ifo” or “aridantooro.” in Yoruba. It gws up to 10 — 20 m high with drooping
branches antright yellow flowers [8] The fruit (pods) is cylindrical, smooth, 40 - 6 long
and about 1.5 cm in diameter; indehiscent and daskvn. The plant is an open savannah tree
found in drier areas of forest and thickets. Thanpls widely distributed in the southern sahel and
sudan savanna from Senegal to Cameroun, as fardas &nd the Republic of Congo [9, 10]. Itis
also found in most parts of Nigerj@]. Various parts of the plants are used for thetrmeat of
fever, jaundice, stomach ache, gonorrhea, pilesuéges in traditional medicing]. The extract
from various parts of the plant have been showmossess some pharmacological activities like;
antioxidant, anti-ulcer, antidiabetic, laxative, wmal healing and anti malarial [11-13]. The
present study was aimed at investigating the hepatiective effect of methanolic extract of

Cassia sieberiana (CSE) leaves in carbon tetrachloride-induced rapaicity in rats.

2. Material and Methods

2.1. Coallection and identification of plant material

Fresh leaves ofassia sieberiana were collected in March, 2013 from Nsukka Enugatest
Nigeria and identified by Mr A.O. Ozioko, a Taxonisinat Bioresource Development and
Conservation Programme (BDCP), Enugu state, NigeNavoucher specimen catalogued
MOUAU/VPP/2013/11 was deposited in the departmemtabarium for reference purposes.

2.2. Preparation of the plant extract

Dried and pulverized leaves @fassia sieberiana (200 g) were extracted by cold maceration

method for 48 hours at room temperature using 8G8thamol in a Winchester bottle. Filteration



was done using Whatmann No. 1 filter papers andiltr&te was concentrated in a hot air oven at
40°C to give 19 g residud@he extract was stored in a refrigerator 8€4hroughout the duration
of this study.

2.3. Experimental animals

Thirty five male Albino Wistar rats (120-140 g) abted from the laboratory animal unit of the
Department Of Veterinary Physiology, Pharmacolod@®ipchemistry, Animal health and
production; Michael Okpara University Agricultutdmudike, was used for this study. They were
housed in aluminum cage at 5 rats per cage and fedrad libitum with standard commercial
pelleted feed (Vital feéy Nigeria) with free access to clean drinking wattey were kept at
normal environmental temperature and natural ligirikness daily cycle. They were maintained
in accordance with the recommendations ofGuéle for the care and use of laboratory animals
[14]. They were allowed two weeks to acclimatizéobe the commencement of the experiment.
The animal experiment protocol was approved byMiehael Okpara University of Agriculture

animal ethics committee.

2.4. EXPERIMENTAL PROCEDURES

2.4.1. Phytochemical spot test

The CSE was tested for the presence of alkaloidsptioids, tannins, glycosides, saponins,
terpenes/sterols, carbohydrates, and starch usengtandard procedures [15].

2.4.2. Oral acute toxicity study

The oral acute toxicity test of methanolic extratCassia sieberiana was determined according
to the OECD guideline no. 425 (acute oral toxicityUp-and-Down-procedure). Briefly, two
groups of five rats each were dosed orally withQLl@@d 2000 mg/kg of CSE, respectively and
were observed for 48 h for signs of toxicity andite16].

2.4.3. Effects of CSE on carbon tetrachloride (CCl,)-Induced Hepatotoxicity Rats

Twenty five male albino rats were randomly dividetb five groups (I-V) of 5 rats eactroup |
(negative control) received 10 ml/kg of distilledater, group Il (positive control) received
silymarin 100 mg/kg, while groups 11l — V receivebE at the doses of 100, 200 and 400 mg/kg,
respectively. All the animals were dosed orally emlaily for 5 consecutive days. Twenty four
hours after the last treatment (day 6), 20% @I liquid paraffin was administered
intraperitoneally to each rat at the dose of 2 qul/after 24 h of CC] treatment, rats were
anaesthetized with chloroform and blood was cadiédhrough direct cardiac puncture. Serum

was separated by centrifugation at 2000 rpm foml® and aspirated into sterile plain sample



bottles. The rats were later euthanized by cenviislbcation and the liver was dissected out

immediately for preparation of liver homogenate.

2.4.4. Serum biochemical analysis

Assay for alanine aminotransferase (ALT) and aspadminotransferase (AST) were done by the
method described by Reitman and Frankel [17] anshséevel of alkaline phosphatase was
measured by the method of Klein et al. [18] usimg&ox test kits. The serum total protein and
albumin content was assayed using standard didagritsiRandox kit, Randokaboratories

U.K.).

2.4.5. Deter mination of the lipid peroxidation (L PO) using liver homogenate

The level of thiobarbituric acid reactive substa€BARS), a commonly used marker of lipid
peroxidation and malondialdehyde (MDA) productiomswmeasured in liver homogenate by
modified method as described by Draper and Hadl€y. [The liver homogenate (5@) was
deproteinized by adding 1 mL of 14% trichloroacetted and 1 mL of 0.6% thiobarbituric acid.
The mixture was heated in a water bath at 100 ¥G@omin to complete the reaction and then
cooled on ice for 5 min. After centrifugation atG®20rpm for 10 min, the absorbance of the
colored product (TBARS) was measured at 535 nm vatHJV spectrophotometer. The
concentration of TBARS was calculated using the amolextinction coefficient of
malondialdehyde (1.56 x 105 mol/L/cm) using therfola, A =XCL, where A = absorbancg,=
molar coefficient, C = concentration, and L = plethgth. The results were expressed in nmol/mg
of protein.

2.4.6. Estimation of the effects of CSE on catalase activity in serum

The catalase activity in serum was determined uthegmodified method as described by Aebi
[20] and Atawodi [21]Briefly, the method is as follows: serum (&0) was added to test tube
containing 2.80 mL of 50 mM potassium phosphatédoypH 7.0). The reaction was initiated by
adding 0.1mL of fresh 30 mM hydrogen peroxide ahd tecomposition rate of hydrogen
peroxide was measured at 240 nm for 5 min on atsgE#wtometer. A molar extinction
coefficient of 0.041 mM'cm™ was used to calculate catalase activity. The teswre expressed
in umol/mg of protein.

24.7. Determination of in vitro antioxidant activities of CSE using 2, 2-diphenyl-1-

picrylhydrazyl (DPPH) photometric Assay



The free radical scavenging activity of the extraes analyzed by the DPPH Assay [22] using
spectrophotometer. The test extract (2 ml) at a@ifie concentrations (25, 50, 100, 200 and 400
png/ml) each were mixed with 0.5 mM DPPH (in 1 mhadthanol) in a cuvette. The absorbance at
517 nm was taken after 30 minutes of incubationthie dark at room temperature. The

concentrations were prepared in triplicates andpiieentage antioxidant activity calculated as

follows.

% antioxidant activity (AA) = 100-[{(absorbance shmple — absorbance of blank) %100}/

absorbance of control]

One mililiter of methanol plus 2.0 ml of the extracas used as the blank while 1.0 ml of the 0.5
mM DPPH solution plus 2.0 ml of methanol was usedte negative control. Ascorbic acid

(vitamin C) was used as reference standard [23].

2.5. Statistical analysis

Data obtained were presented as mean = SEM angizadalising one-way analysis of variance
(ANOVA). The variant mean were separated by le@stificant difference (LSD) of the different
groups. Significance was accepted at the level<0oDO5.

3. RESULT

3.1. Preparation of the extract

The weight of CSE recovered was 19 g, and the p&age yield was 9.5 % w/w dry matter. The
extract was dark green in color and pasty in coesty.

3.2. Phytochemical spot test

The phytochemical spot test showed that CSE caedlasaponins, tannins, terpenes/sterols,
glycosides, alkaloids and flavonoids.

3.3. Oral acute toxicity test

The oral administration of the CSE was well toledain all doses (1000-2000 mg/kg) as no death

or clinical signs of toxicity were observed throoghthe period of observation.

3.4. Effects of CSE on the liver function markersof carbon tetrachloride treated rats

The effects of CSE on the serum ALT, AST and ALRvitees of carbon tetrachloride treated rats
is presented in Table 1. The extract (100, 200 406@ mg/kg) and silymarin (100 mg/kg)

significantly (p < 0.05) reduced the activitiesAdfT, AST and ALP in the serum of treated rats in
a dose-dependent manner, when compared with thetimegontrol rats. Also, the extract (100,
200 and 400 mg/kg) and silymarin (100 mg/kg) pe=tlino significant (p > 0.05) difference on



the serum albumin and total protein levels in tfeated rats when compared with the negative

control rats.

Table 1: The effects of CSE on the liver function markers of carbon tetrachloride treated

rats

Group ALT (U/L) AST (U/L) ALP (U/L) Total protein g/dl  Albumin g/dI
Distilled water 10 ml/kg 415.00 £5.00 250.50 +3.50 129.51+1.76 6.90 £ 0.02 3.41+0.05
Silymarin 100 mg/kg 224.50 £ 10.50* 135.00 * 8.00* 64.01 £ 9.99* 4.47 +1.59 2.17£0.79
CSE 100 mg/kg 347.67 £ 4.97* 203.33 £6.01* 64.53+6.02*  4.8510.08 2.38+0.84
CSE 200 mg/kg 316.67 £ 2.73* 175.00 £ 2.89* 62.60 +7.06*  4.51+0.22 3.05+0.09
CSE 400 mg/kg 278.00 + 3.79* 159.67 + 1.76* 60.17 £ 5.46* 4.76 £0.18 2.34+0.28

*P < 0.05 when compared to the negative control

3.5. In vivo antioxidant effect of CSE on carbon tetrachloride treated rats

TheIn vivo antioxidant effect of CSE on carbon tetrachlotiggated rats is presented on Table 2.
All doses of the extract (100, 200 and 400 mg/ky) ailymarin (100 mg/kg) produced a dose-
dependent reduction in the levels of malondialdehydiiver homogenate of the treated rats. The
malondialdehyde levels of the groups treated wiB8EG400 mg/kg) and Silymarin (100 mg/kg)

was significantly (p < 0.05) lower when comparedhwihe negative control group. Also, the

extract (100, 200 and 400 mg/kg) and silymarin (@Jkg) caused a significant (p < 0.05) dose-
dependent increase in the serum catalase levedatet! rats, when compared with the negative

control rats.

Table 2: In vivo antioxidant effect of CSE on car bon tetrachloride treated rats

group MDA (nmol/mg protein) CATALASE (umol/mg protein)
Distilled water 10 ml/kg 0.60+0.14 1.07 £0.29

Silymarin 100 mg/kg 0.25 +0.02* 3.49 +0.19*

CSE 100 mg/kg 0.47 £0.08 1.23+0.18

CSE 200 mg/kg 0.39+0.02 2.20+0.54*

CSE 400 mg/kg 0.27 £0.10* 3.38+0.10*

*P < 0.05 when compared to the negative control



3.6. In vitro antioxidant activity of CSE using DPPH photometric assay

The in vitro antioxidant activity of CSE using DPRIHotometric assay is presented in Figure 1.
The extract produced concentration-dependent irer@athe DPPH radical scavenging activity.
The extract at 200 and 400 pg/ml concentrationyred an effect that is comparable to the effect

of ascorbic acid. The optimum effect of the extraas produced at 400 pg/ml concentration.
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Figure 1: The in vitro antioxidant activity of C&Eing DPPH photometric assay
4. Discussion

The hepatoprotective effect of the methanolic extohC. sieberiana was studied using carbon
tetrachloride-induced hepatoxicity. The antioxidactivity was studied using both in vivo (MDA
and catalase) and in vitro (DPPH radical scavengmagels.

The extraction of the&. sieberiana leaves for 48 h using cold maceration method gield.5%
w/w of dark green and pasty extract. The phytocbhahspot test of the CSE showed the presence

of saponins, alkaloids, flavonoids, terpene/stagiyicosides and tannins. This is in consonant with



the result of Tomat al [8]. The hepatoprotective action of the extracyra due to the presence

of one or more of the phytochemical constituentd.[2

Oral acute toxicity test showed that the extracivédl tolerated as no mortality or any clinical
signs were observed even at the highest administ@oge of 2000 mg/kg used in this study.

Similar conclusion has been drawn by other workess 25, 26].

Hepatotoxicity was induced by single intraperitdnegection of 20% CCj in liquid paraffin at
the dose of 2 ml/kg. Carbon tetrachloride-indudeerltoxicity is a commonly used model for the
screening of hepatoprotective drugs [27]. The tepaic effect of CGJis mediated by its active
metabolite, trichloromethyl radical [28, 29]. Thachloromethyl radical covalently bind to
macromolecules and induce peroxidative degradatiothe membrane lipids of endoplasmic
reticulum rich in poly unsaturated fatty acids [30Jhe lipid peroxidation gives rise to the
generation of malondialdehyde (MDA), which causamdge to biomembranes. The membrane
damage leads to the elevation in levels of thesgfio enzymes in serum [31]. In this work, the
induction of hepatotoxicity was evidenced by theréased serum levels of AST, ALT, ALP and

increased level of MDA in the liver homogenatelad hegative control group of rats.

The pretreatment of the rats with CSE (100, 200 400 mg/kg) and silymarin (100 mg/kg)
before the induction of hepatoxicity caused a siggunt (p < 0.05) reduction in the serum level of
AST, ALT and ALP in the treated rats when compasgith the negative control group. This is an
indication that CSE may caused plasma membrandizttion as well as repair of hepatic tissue
damage caused by CCIrhis is in agreement with the report of othervpyas workers; that the

serum level of transferase and phosphatase returnotmal with the healing of hepatic

parenchyma and regeneration of hepatocytes [3B32,

There was no significant difference (P > 0.05)ha serum level of total protein and albumin of
both the treated and control group and this mawthéuted to the duration of the study [34].
Serum albumin levels are important in determinhmg ¢hronicity and severity of the liver disease.

In acute liver disease the serum albumin level#iesn normal or within the reference range [35]

The in vitro free radical scavenging activity of CSE was deteeth using DPPH photometric
assay. The use of DPPH photometric assay modekdmrening of free radical scavenging
activities of chemicals is well documented [33,.38}e CSE produced a concentration-dependent
increase in the free radical scavenging activitye Bcavenging of DPPH radical is related to the

inhibition of lipid peroxidation [37].
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The lipid peroxidation was assayed by the measumnero€ the level of MDA in the liver
homogenate. The treatment of the rats with,C&lused an increased level of MDA in the liver
homogenate as seen in this study. The pretreatwitmsilymarin and CSE produced a reduction
in the MDA level which suggests that the extractrhave inhibited the reductive dehalogenation
of CCl, to trichoromethyl radical, catalysed by cytochrofg, in the liver cell endoplasmic
reticulum. The trichloromethyl radical react rapidattacking microsomal lipids leading to its
peroxidation and also covalently binds to microsbhpéds and proteins ultimately initiating a
site of secondary biochemical processes whichhereniain cause of Cgtiepatotoxicity [30, 38].
The reduced catalase level observed in the negatim&rol is due to increased reactive oxygen
species (ROS) occasioned by the O@atment [31]. The pretreatment of the rats wilyimarin
(100 mg/kg) and CSE (100, 200 and 400 mg/kg) irszdathe level of catalase in both the
silymarin and CSE treated groups when compared thghnegative control group. This may be
due to the inhibition of the metabolic processest tivould have lead to the generation of
trichloromethyl radicals and other ROS from ¢&hd subsequent exhaustion of the catalase [31].

Catalase catalyzes the conversion of hydrogen pkras water [39].

The results obtained from the antioxidant evalumagaggest that the possible mechanism of the
hepatoprotective activity oC. sieberiana may be through the antioxidant activity. This is
supported by the presence of flavonoids, sapotansin and terpenoids, which have been shown

to possess antioxidant and hepatoprotective des\i80, 40].

In conclusion the results of this work demonstrttat C. sieberiana extract has a potent
hepatoprotective action in carbon tetrachloridesoedl liver damage in rats. This may be due to
its antioxidant and free radical scavenging praperor may be as result of the presence of some
phytochemicals. Further investigation is recomment® isolate the active hepatoprotective

principle and determine its mechanism of action.
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