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EVALUATION OF THE EFFECTIVENESS OF TELFAIRIA OCCIDENTALIS LEAVE

IN THE AMELIORATION OF CARBON TETRACHLORIDE INDUCED
LIVER INJURIESAND OXIDATIVE DAMAGE IN RATS

ABSTRACT

Aims. The study was aimed to investigate the efficaicyeabfairia occidentalis (T.occidentalis)
extracts in the attenuation of G@hediated oxidative stress.
Place and Duration of Study: Department of Biochemistry, Ladoke Akintola Umisiy of
Technology, Ogbomosho, Nigeria, between June 28d4&cember 2015.
Methodology: Twenty four male wistar albino rais were divided into four groups

(1-4) of six rats each

and CC} + 100 mg/kg of
T. occidentalis respectively. The antioxidant activity @t occidentalis was evaluatedn vitro
using DPPH and ABTS radical scavenging assay.
Results: Our results showed that CCinduction elevated alanine aminotransferase (ALT),
aspartate aminotransferase (AST), alkaline phospbafALP), lactate dehydrogenase (LDH)
and thiobarbituric acid reactive substances (TBARSgIs significantly (P<0.05) while activity
of superoxide dismutase (SOD), catalase (CAT),raddced glutathione (GSH) were significant
(P<0.05) reduced. However, administerifigoccidentalis extract at the doses of 50 and 100
mg/kg caused reversal of the effects significantly. occidentalis was found to contain high

level of total phenolic content (34.65 mg/g in G4Hlried weight). The implication of these
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results is thafl. occidentalis may be useful in the management of oxidative organ
injuries.

Conclusion: The antioxidant and hepatoprotective activitibseyved in this study could be due
to the ability of constituents ofl. occidentalis which are able to absorb,
neutralize and quench free radicals.

Key Words. Tefairia occidentalis, antioxidants, lipid peroxidation, carbon tetrawide,

hepatoprotective.

1. INTRODUCTION

The liver plays a major role in the digestion, rbelesm and storage of nutrients [1]. Today an
increasing impact of liver disease and liver injisybeing recognized; presently liver diseases
such as cirrhosis, steatosis, and hepatitis areadirlg health problem after cardiovascular
diseases, cancer and AIDS [2]. There are severas lof evidence which implicated oxidative
stress and inflammation in the etiology of livesehses, cardiovascular diseases, and cancer [3]

[4]. Due to numerous side effects associated wjththetic drugs used in treating hepatic

One plant species that is popularly consumed ®miedicinal values in Nigeria iBelfairia
occidentalis the herbal preparation of the plant has been emaglan the treatment of liver
problems, anaemia, chronic fatigue, diabetes, ardrecing sperm quality [6-8]. In previous

studies of T. occidentalis have been shown to be very rich in iron, antiomida
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phytochemicals (phenolic compounds) and ascorbat: #chas also been demonstrated to have

antimicrobial, anti-inflammatory and free radicahsenging properties [9] [10].

Carbon tetrachloride (Cg)l which produces reactive free radicals when nudizdd, has been
widely used as a solvent for induction of hepaicndge in animal models [11]. GGhcreases
lipid peroxidation in hepatic cells and inducesetivdamage and necrosis [12]. It has been
suggested that antioxidant activity or the inhdmtiof the generation of free radicals is important
in the protection against C{hduced liver injury [13]. Based on the reportéabisg antioxidant
potentials ofT. occidentalis, the possibility ofT. occidentalis in the prevention of CGlinduced

toxicity is hereby investigated in this study.

2. MATERIALSAND METHODS

2.1. Reagents

6-Hydroxy-2,5,7,8 tetramethylchroman-2-carboxylic cida (Trolox), 2,2-Diphenyl-1-
picrylhydrazyl (DPPH), 2,2-azino-bis(3-ethylbenztoline-6-sufonic acid) ABTS, Gallic acid,
thiobarbituric acid (TBA), nicotinamide adenine dateotide reduced (NADH) were obtained
from Sigma-Aldrich Chemical Co. Ltd. (England) MNittuetetrazolium (NBT), 5,5 -
dithiobisnitro benzoic acid (DTNB) was obtainednfrd=luka (Buchs, Switzerland). All other
chemicals used were analytical grade.

2.2. Plant Material

The fresh leaves of. occidentalis were collected from the research farm of Faculty o
Agricultural science, Ladoke Akintola University ©échnology, Ogbomosho. The identification

and authentication of the plant was done by Prdf. @&gunkunle at Department of Pure and

3
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Applied Biology, Ladoke Akintola University of Tenblogy, Ogbomoso, where a specimen was
deposited in the herbarium. The leaves was drigdah temperature and blended to a coarse

powder.

2.3. Preparation of Telfairia occidentalis extract.

Powdered leaves dF. occidentalis (200 g) were soaked in 600.. of methanol for 72 hours.
The extract was filtered and the solvent was remidvem the extract with a vacuum rotary
evaporator at . The concentrated dried methanolic extract was #tered at before

use.

2.4. Determination of Total Phenolic Compoundsin Telfairia occidentalis
The content of total phenolic compoundsTirocciadentalis was determined by Folin—Ciocalteu
method as described by Miliausketsal., [14]. Briefly, 1 aliquots of 0.024, 0.075, 0.0105
and 0.3 mg/ml ethanolic gallic acid solutions wenxed with 5 Folin-ciocalteu reagent
(diluted ten-fold) and 4! (75 g/L) sodium carbonate. The absorption was edtd 30 min at
at 765 nm and the calibration curve was drawn. Oneof T. occiadentalis extract (1
) were mixed with the same reagents as describedealand after | hour the absorption
was measured for the determination of plant phesaolll determinations were performed in
triplicate. Total content of phenolic compoundsTinocciadentalis methanol extract in gallic

acid equivalents (GAE) was calculated by the follapformula:

C=ceV/Mm
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Where: C-total content of phenolic compounds, ngdént extract, in GAE; c-the concentration
of gallic acid established from the calibrationv@jrmg/i'; V- the volume of extract;) ; m’-

the weight of pure plant methanolic extract, g.

2.5. Trolox Equivalent Antioxidant Capacity (TEAC) with Manganese dioxide
The assay was performed as previously describeficbglesiert al., [15]. The ABTS radical
cation was prepared by filtering a solution of ABWS through

manganese dioxide powder. Excess manganese dwagleemoved from the filtrate by passing

it through a syringe filter. This solution was diluted in PBS pH 7.4, adjusted to an
absorbance of 0.700 + 0.020 at and preincubated at room temperature prior tofasg
hours. of ABTS" solution and various concentrations of the extrgdtkited with

water) were vortexed for 45 seconds in reactiorsuland the absorbance { 17) was taken
exactly 2 minutes after initiation of mixing. PB&iks were run in each assay. The antioxidant
activity of the extracts was calculated by deteingnthe decrease in absorbance at different

concentrations by using the following equation:

% antioxidant activity = ((ABTSOH 'A(Extracts) / (A(ABTSO+)) X 100.

2.6. Trolox Equivalent Antioxidant Capacity with Potassium Persulfate

The assay was performed essentially as describdlelsy al., [16]. ABTS radical cation was
produced by reacting 7 mM ABTS stock solution w5 mM potassium persulphate and
allowing the mixture to stand in the dark at roaemperature for before use. The
ABTS®" solution was diluted with water for the hydrophilassay and with ethanol for the

lipophilic assay and adjusted to an absorbance7@f00+ 0.020 at 1 For the photometric
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assay, of the ABTS"” solution and various concentrations of the ex¢ragtre mixed for 45
seconds and measured immediately after 1 minute:atn: The antioxidant activity of the
extracts was calculated by determining the decrgaabsorbance at different concentrations by

using the following equation.

% antioxidant activity = ((fars”") -AExracts) / (Awsrs™) X 100.

2.7. DPPH (2,2-Diphenyl-1-picrylhydrazyl) radical scavenging Activity

The assay was performed as previously describegichglesieet al., [17]. The radical solution

is prepared by dissolving 2.4 mg DPRir100| methanol. For the photometric assay 1:25
DPPH solution and 50 antioxidant solution were mixed. At first, the aldsance of the
disposable cuvette with 1.95! DPPH was measured as blank, then the antioxidant saluti
was added and mixed. The reaction was measurednat tterval at 515 nm unthA = 0.003
min™. The anti-oxidative activity was calculated byetetining the decrease in absorbance at
different concentrations by using the following atjan:

%Inhibition activity =  ((AbppH—A Extracts) / (A peH')) X 100

2.8. Animal model and experimental design

Twenty four male wistar albino rats ) were obtained from the animal house at
LAUTECH Agricultural Department, Ogbomoso, Oyo stand they were maintained under
standard environmental conditions and had freesscte feed and water. Animal studies were

approved by the Committee for Ethical Animal Cared aAlternatives to Animal Use in

Research, Testing, and Education of 1986. Seves dégr acclimatization, the rats were
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divided into four groups with six rats each. The

single dose of equal mixture of carbon tetrach®I(CC}) and olive oil (50
%, viv, 1.25m 1 /kg i.p.) on the 7th day. Group 3 and 4 animalsewezated withT. occidentalis
leave at dose level of 50 and 100 mg/kg per day p.speetively for 7 days and on the
7th day; a single dose of equal mixture of carlarathloride and olive oil (50% v/v 1.25 /kg

I.p.) was administered.

2.9. Preparation of serum and liver homogenate

Twenty-four hours after the animals were adminedderith a single dose of carbon tetrachloride
(CCly) they were sacrificed by chloroform anesthesiaooBl samples of each animal were
collected by heart puncture and were allowed tbfolo at room temperature. Serum was
separated by centrifugation at 4000xg for 5 min amhlyzed for various biochemical
parameters including serum alanine aminotransfefak&), serum aspartate aminotransferase
(AST), serum alkaline phosphatase (ALP), and selaotate dehydrogenase (LDH). The liver
samples were cut into small pieces and homogenizéthosphate buffer saline (PBS) with a
homogenizer to give a 10 % (w/v) liver homogenatee homogenates were then centrifuged at
12,000 rpm for 15 min. The supernatant obtained ugzsl for assay of superoxide dismutase,
catalase, reduced glutathione, thiobarbituric aedctive substances (TBARS) content, and

protein estimation.

2.10 Biochemical analysis
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Alkaline phosphatase (ALP), aspartate aminotraasef(AST), alanine aminotransferase (ALT)
and lactate dehydrogenase (LDH) in serum were m@ted using enzymatic kits (Labkit, Spain)

according to the manufacturer’s instructions.

2.11 Measurement of hepatic lipid peroxidation
levels were measured by the double heating meikod

[18]. The method is based on spectrophotometriasmne@ment of the purple
color generated by the reaction of thiobarbituggd TBA) with MDA. Briefly, of liver
homogenate was mixed with of tricholoroacetic acid (TCA, w/v) solution followed
by boiling in a water bath for 15 min. After codlirfto room temperature, the samples were
centrifuged at 3000 rpm for 10 min and | of each sample supernatant was transferred to a
test tube containing of TBA solution ( w/v). Each tube was then placed in a boiling
water bath for 15 min. After cooling to room termgdere, the absorbance was measured at 532
nm with respect to the blank solution. The conaidn of MDA was calculated based on the
absorbance coefficient of the TBA—-MDA complex=1.56x10 cm™*M™) and it was expressed

as nmol/mg protein.

2.12 Superoxide dismutase activity assay

SOD activity was measured according to method ddkisa [19]. Assay mixture contained
of supernatant, of sodium pyrophosphate buffer{ = 5 0.052 M), of
phenazine methosulphate (186 pM), of nitrobluetetrazolium (300 pM) and of

NADH (750 uM). Reaction was started by additioN&DH. After incubation at for 90 s,

the reaction was stopped by addition of of glacial acetic acid. Reaction mixture was

8
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stirred vigorously with of n-butanol. Colour intensity of the chromogentlie butanol
was measured spectrophotometrically at 560 nm.uDneof enzyme activity was defined as that

amount of enzyme which caused " inhibition of NBT reduction/mg protein.

2.13 Determination of Reduced Glutathione
GSH was assayed by the method of Joliowi ., [20], with slight modification. An aliquot ¢i
of each tissue homogenate was precipitated wihnL of trichloroacetic acid'(C "> wi/v).
The precipitate was removed by centrifugation.l8of the filtered sample was mixed with
(4 mg/mL) and phosphate buffer (0.1 M, pH 7.4). The yellow calou

developed was read at 412 nm. Reduced glutathiaseswpressed as pg/mg of protein.

2.14 Catalase assay activity

Catalase activity was measured by the method of ). An aliquot ( ) of each tissue
supernatant was added to cuvette containing 1.96f |il phosphate buffer (pH 7.0).
Reaction was started by addition of of freshly prepared H,O,. The rate of
decomposition of KD, was measured spectrophotometrically at 240 nmivifctof catalase

was expressed as U/mg of protein.

2.15 Statistical Analysis
Results are expressed as means + SEM. Statistiedyses were performed using one way
analysis of variance followed by Tukey’s test. Allalyses were done using Graph Pad Prism

software Version 5.00 amqu< 0.05 was considered statistically significant.
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3.RESULTS

3.1.

Table 1.Trolox Equivalent Antioxidant Capacity (TEAC) assay of Trolox, Gallic acid and

Telfairia occidentalis

TEAC Il 1.00 4.40 0.99
TEAC Il hydrophilic) 1.00 5.78 0.81
TEAC 11l (lipophilic) 1.00 4.25 0.91

3.2. Diphenyl-1-picrylhydrazyl (DPPH) scavenging activity of Telfairia occidentalis
The T. occidentalis leave demonstrated a concentration dependent scaveagingty
by quenching DPPH radicals (data not shown) andamaspared with gallic acid, as a positive

control. The values (defined as the concentration of test cam@aequired to produce

10
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inhibition) for DPPH scavenging by and gallic acid were 259.52 pg/dL

and respectively (Table 2).

3.3. The Total Phenolic Content of Telfairia occidentalis leave
The phenolic content oF. occidentalis extract was determined using Folin-Ciocalteu assay
by constructing a standard curve using gallic adide total amount of phenolic compounds

present inl. occidentalis was found to be 34.65 mg/gir /i acid equivalent (Table 2)

Table 2. Total phenolic content and DPPH radical scavenging value of Telfairia occidentalis

Telfairia occidentalis 34.7 2595+7.8

ND 16.3+1.5

Each value represents the mean+ SEM: 8).
a Total phenolic content was expressed as mg galiccequivalents/g dried extract.
b Expressed as pug/mL

ND, not detected

3.4. Effect of treatment with Carbon Tetrachloride on the levels of AST, ALT and ALP
activities
CCl, treatment resulted in significar € 0.05) rise in the activities of AST, ALT and ALR

the serum when compared to the control gréup. (1). Administrations ofTelfairia occidentalis

11



234 at doses lower the activities of these marker enzysiggsficantly (p <

235  0.05).
236
1 control
250+ I carbon tetrachloride-treated
*
XX 50 mg/kg TO
[ 100 mg/kg TO
200+
*
*
150 *x
1 *%* **
= - T
100+ - T
50
0
ALT AST ALP
237

238  Fig. 1 Effect ofTelfairia occidentalis extract on serum levels of AST (IU/L), ALT (IU/l9nd

239 ALP (IU/L) during CCI treated oxidative stress in rats. Values zre /* Group 2 (CCJ
240 treated rats) compared witi 1 (control rats). ** Groups 3 and 4

241 compared with 2 (CCl, treated rats).

242

243 3.5, Effect of treatment with carbon tetrachloride on the level of Lactate dehyrogenase

244  activity
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CCl, treatment resulted in significanp € 0.05) rise in the level LDH when compared to the
control group . Oral administrations ofelfairia occidentalis at two different doses

lower the level of this marker enzyme, LDH sigeaiintly (p < 0.05)

1 control

E carbon tetrachloride-treated
XX 50 mg/kg TO

—J 100 mg/kg TO

1000+

800+
*%k

600} il

U/L

400+

200+

LDH

Fig. 2 Effect of Telfairia occidentalis extract on serum levels of LDH (IU/L), during GCI
induced oxidative stress in rats. Values iarz /* Group 2 (CCJ treated rats) compared
with 1 (control rats). ** Groups 3 and 4

compared with 2 (CCl, treated rats).

3.6. Effect of treatment with CCI4 on the levels of superoxide dismutase and reduced
glutathione
Administration of CCJ caused a significanp(< 0.05) decrease in SOD and GSH levels in rats

when compared with normal . The Telfairia occiadentalis at
13
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showed significantg < 0.05) increase in SOD and GSH levels when condptreCCl, treated

rats. (Fig. 3)
1 control
H carbon tetrachloride-treated
50+ XX 50 mg/kg TO
3 100 mg/kg TO
T
1 *k
404 T
.
*%
30
2
[ **
]
204
104
0

Fig. 3 Effect ofTelfairia occiadentalis extract on hepatic level of SOD (U/mg protein) &@H
png/mg protein) during C¢linduced oxidative stress in rats. Values are /* Group 2
(CCl, treated rats) compared with 1 (control rats). ** Groups 3 and 4

compared with 2 (CCl, treated rats).

3.7. Effect of treatment with CCl4 on the level of catalase activity
The CCl-treatment caused significanp < 0.05) decrease in the level of CAT in liver

homogenate tissue, when compared with control gr@tig. 4). Pretreatment of rats with

14



270  Telfairia occidentalis extract at the dose 6f resulted in significantp(<

271 0.05) increase of CAT level when compared to Qf@ated rats.

1 control
H carbon tetrachloride-treated
600- XX 50 mg/kg TO
—J 100 mg/kg TO
1
1
400 *k
—
~~
D]
*
200
0

CAT
272

273 Fig. 4 Effect ofTelfairia occiadentalis extract on hepatic level of catalase (U/mg protdumring

274  CCl, induced oxidative stress in rats. Values are ! * Group 2 (CCJ treated rats)
275  compared with 1 (control rats). ** Groups 3 and 4

276 compared with 2 (CCl, treated rats).

277

278  3.8. Effect of treatment with CCl4 on the levels of thiobarbituric acid reactive substance

279  Rats treated with CglIshowed significant increase in Lipid peroxidatienel (LPO) of liver
280 homogenates when compared to rats in control gemughown in Fig. 5. Pretreatment with
281 Telfairia occiadentalis at two different doses ( )csignificantly reduced

282  the LPO level when compared with G@leated rats.
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1 control
H carbon tetrachloride-treated
8- XX 50 mg/kg TO
—J 100 mg/kg TO
*
6_
=
S 47 *%
*%*
2_
0

TBARS

Fig.5 Effect of Telfairia occiadentalis extract on hepatic level of thiobarbituric acicactve
substance (TBARS) (nM/mg protein) during G@iduced oxidative stress in rats. Values are
/* Group 2 (CC] treated rats) compared wiihoup1 (control rats). ** Groups 3 and

4 compared with 2 (CCl, treated rats).

4. DISCUSSION

The change in dietary habits and chemopreventiow stonsiderable effective strategy against
oxidative stress and are the main focus of argassarch these days [22]. Oxidative stress form
when there is imbalance between free radical géngrand scavenging systems has been
implicated in the pathogenesis of wide range obmisrs, including neurodegerative disorders,
cardiovascular diseases, cancer, and agedfifj Beveral epidemiological studies suggest the

importance of a high consumption of secondary pfaotucts widely distributed in fruit and

16
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vegetables in ameliorating the effects of oxidastress The current investigation was
undertaken to evaluate the possible protectiveceffd T. occiadentalis against carbon

tetrachloride induced hepatotoxicity and oxidaswess in rats.

Among the various methods used to evaluate thédataxidant activity of vegetables or other
plants, the ABTS and DPPH radical scavenging assay are among theoo applied methods.
In the present studyJ. occiadentalis showed DPPH radical scavenging activity which is
attributed to its hydrogen donating ability. Inllstinother approach, ABTS method was used to
measure the radical scavenging activity ©f occiadentalis. Based on our results].
occiadentalis showed significant radical scavenging activity anconcentration dependent

manner.

Antioxidant potential ofT. occiadentalis extract against C¢linduced liver damaged was also
evaluated in this study. In many studies, carbdrad¢aloride (CCJ) was used as a toxic
substance to induce liver damage in rats this is due to biotransformation of Gy
Cytochrome ko in the liver endoplasmic reticulum to the highbactive trichloromethyl free
radical This formed radical has been reported to damageuraber of tissues
particularly the liver and kidney of many speci@3][ Thus free radicals scavenging ability or
the inhibition of free radicals generation are imgot in the protection against GGhduced

liver injury [28].

One of the most sensitive and dramatic indicatdrshepatocyte injury is the release of

intracellular enzymes, such as LDH, ALP, ALT and TA$h the circulation after CGl
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administration. The results obtained in the presamdy regarding the effect of CGhtoxication
on the concentrations of LDH, ALP, ALT and AST aneagreement with those reportad

. The elevated activities of these enzymes areatidie of cellular leakage and loss of the
functional integrity of the cell membranes in lij&8d]. The stabilization of these enzyme levels
by the crude of T. occidentalis and its active principle is a clear indication tbe

improvement of the functional status of the liver.

Enhanced lipid peroxidation expressed in terms @fAvcontents and reduction in liver GSH
level in CC}, treated rats as observed in our study indicaesldimage to the hepatic cells which
is confirmed by the earlier reports alsc The cleavage of C¢leads to the formation of
highly unstable free radicals («GQir «CCEO,) which initiates peroxidation [34}. of T.
occidentalis showed ability to prevent Cginduced increment of MDA content, suggesting that
extract inhibit lipid peroxidation and its propaigatin the liver. This result is in agreement with
the previous findings Hence, it may be possible that the mechanism cdtioppotection

by T. occidentalis extract is due to its antioxidant potentials.

Carbon tetrachloride induced depletion of hepalitaghione, superoxide dismutase (SOD) and
catalase (CAT). This finding supported the hypothdbat reactive oxygen intermediates
generated by C¢lleads to the decreased level of glutathione arthustion of superoxide
dismutase (SOD) and catalase (CAT) [37]. The levdiver GSH as well as SOD and Catalase
activities were brought to near normal in rats ne@ied with thel. occidentalis extract at

prior to CCl-treatment. The stabilization of these enzymeshleyeixtract

is an indication of the improvement of the functabrstatus of the liver. This can probably
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indicates that thd. occidentalis extract either increase the biosynthesis of SOfglase and
GSH or reduce the extent of oxidative stress lgatlinless degradation, or it may have both

effects.

5. CONCLUSION

is reversed
towards normalization by. occidentalis . The contents of the not only protect
the integrity of plasma membrane but, at the same increase the regenerative and reparative
capacity of the liver. Beneficial effect of tHe occidentalis may be due to presence of
some phenolic components that have membrane giabileffects. These phenolic compounds
may directly combine with free radicals and inaatevsthem which may suppress the intracellular

concentration of free radicals.
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