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Abstract: Arbutin has  antioxidative  properties  with  potential  benefits  in  many  diseases.  In  this  study,
the cytoprotective and antioxidant effects of arbutin against t-BPH induced oxidative stress in Hep G2 cells were
evaluated. HepG2 cells were cultured in 24-well plates (2.5×10  cells in 1 ml RPMI-1640 + 10% FBS+1% Pen.5

Strep). Arbutin at different concentrations (0, 50, 100 and 150 µM) were added into the wells. After 24 h
exposure to arbutin, t-BHP at different concentrations (0, 100, 150, 200 and 250 µM) were added. Viability was
measured (t = 72 h) using MTT assay and TB test. Furthermore, the antioxidant effect of arbutin was evaluated
by FRAP assay. Arbutin significantly increased the total antioxidative power and antagonized the t-BHP
oxidative effects. The cytotoxicity of t-BHP was significantly reduced by arbutin pretreatment. In the TB test
and MTT assay, there was a significant difference between cell viability of group containing arbutin and t-BHP
with group containing only t-BHP in a dose-dependent manner. Arbutin increased the total antioxidative power
and it had cytoprotective effect. Increasing of cell viability might be an explanation to these effects.
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INTRODUCTION mechanisms are also provided by radical scavengers

While oxygen consumption is crucial for respiration reaction [1]. When the production of reactive oxygen
and energy metabolism in aerobic organisms, reactive species (ROS) is higher than its antioxidant protection
oxygen species (ROS) or reactive oxygen metabolites system, certainly oxidative stress is inevitable. In fact, any
(ROM), such as hydrogen peroxide (H O ), superoxide overproduction of the free radicals or decrease in the2 2

anions (O ) and hydroxyl radicals are hazardous  to  life capability of antioxidant protection system would lead to-2

[1-3]. Aging, coronary heart disease, cancer, oxidation of different biomolecules including the nucleic
neurodegenerative disorders (i.e., Alzheimer’s disease), acids, lipids, carbohydrates and proteins. This would
diabetes and liver damage are all associated with disturb the normal physiology of the cell and lead to
increased levels of ROS formation [4-7]. The mitochondrial cellular damages [1, 8-10]. Antioxidative agents are able to
electron transport chain is the main source  of  cellular decrease cell toxicity induced by free radicals through this
ROS [1]. In addition, ROS could  be  produced by equilibrium.
exposure to UV light and a wide collection of chemical All organs are vulnerable to oxidative stress,
oxidants and pollutants [1, 8]. Evolution has supplied however, since the main part of the liver are constituted
aerobic organisms with well-balanced mechanisms to by hepatocytes that are very active in the metabolism of
counteract the oxidative stress induced by reactive xenobiotics, liver is more susceptible to oxidative stress
oxygen metabolites. However, efficient preventive and it is the major target of toxic substances [4-6].

which impede starting and propagation of oxidative chain
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Arbutin, a glycosylated form of hydroquinone (HQ), was  dissolved  in  acidic isopropanol (HCl, 0.04 N) and
is found in many edible plants and their products, such as the  optical  density  of  the  solution  was  measured at
coffee, wheat products, broccoli and some fruits such as 570 nm  with 630 nm as the reference  wavelength  using
pear[11-12]. It has been used in cosmetic preparations, a  Camspec-M501  spectrophotometer    (Camspec,  UK).
since it could prevent the biosynthesis of melanin. Also The viability of each group was presented as percentage
it is effective in repulsion of kidney stones and because of the control absorbance [4, 7, 14].
of possessing antibacterial properties; it could heal
cystitis and urinary tract infections [13]. Tert- Trypan Blue (TB) Dye Exclusion Assay: The number of
Butylhydroperoxide (t-BHP) could be metabolized to free alive cells (which could exclude the TB dye) was counted
radical intermediates which lead to oxidative stress in a for each well. Briefly the cells were detached from the
similar oxidative damage occurring in the cells and tissues plates using trypsin/EDTA and single cell suspension in
[3-4, 7]. This study was designed to investigate the PBS was mixed with 0.4% trypan blue dye. The total
cytoprotective and antioxidant effects  of  arbutin on number of viable cells were counted using a phase
Hep-G2 cell line against t-BHP induced cytotoxicity. contrast microscope and a hemacytometer [15].

MATERIALS AND METHODS Ferric-reducing Antioxidant Power Assay (FRAP Assay):

Cell Line Pretreatment and Exposure: The Hep-G2 cell estimates the  capacity  of  the  total  ‘‘antioxidants’’
line (National Cell Bank of Iran- Pasteur Institute; Iran) which are capable of reducing the “Fe 2, 4, 6-tripyridyl-
was cultured in RPMI-1640 (PAA, Austria) supplemented s-triazine (TPTZ) complex” to the blue colored Fe  form.
with 10% fetal bovine serum (FBS) ( Gibco, Germany) and The freshly prepared FRAP reagent, containing TPTZ
1% penicillin-streptomycin  (PS)  (100  IU/ml  penicillin, solution (10 mM) in HCl (40 mM), FeCl3, 6H2O sodium
100 µg/ml streptomycin) (Gibco, Germany). tert-Butyl acetate buffer (0.3M) at pH 3.6 was used.The FRAP assay
Hydro-Peroxide (t-BHP) and arbutin were purchased from performed according to the standard method. Same
Sigma-Aldrich (Germany). Hep-G2 cells (a hepatocellular volumes of each sample (collected media at t=72 h) and
carcinoma cell line) were seeded in 24-well plates (2.5×10 standards (50 µl each) were added to 1.5 ml of FRAP5

cells/well) and incubated at normal culture condition reagent and after 15 min incubation at 37°C, the
(at37°C in the presence of 5% CO2 in a humidified absorbance was measured at 595 nm. Different
incubator). After 24 h incubation (cells reached near to concentration of FeSO  (125- 1000 µM) were used as the
confluent, t=24 h)), the medium was changed with standard solutions [5, 16].
different concentrations of arbutin in  complete  medium
(0, 1, 10, 50,100,150 µM) and after another 24 h (t= 48 h), to Statistical Analysis: Data were presented as Mean ±
investigate the t-BHP cytotoxicity, different SEM. One-way ANOVA with post-Hoc test (Tukey) were
concentrations of t-BHP (0, 50, 150, 200 and  250  µM) used to compare t-BHP and arbutin treated groups. P
were made in the wells containing arbutin in complete value  0.05 was considered as significant level.
medium. The well with no arbutin and no t-BHP were used
as control group. Finally after 24 h exposure  to  t-BPH, RESULTS
the supernatant media  were  collected  for  oxidative
stress assays and the cells were washed twice with The cytotoxicity  of  t-BPH  was  significantly
phosphate-buffered saline (PBS, pH=7.4). Then the cells reduced by arbutin pretreatment at some concentrations
viability was measured using either MTT or Trypan-Blue (100 and 150 µM) (P=0.001). Effective dose of arbutin was
assays [4]. 100-150 µM and applied dose of t-BHP was 150-  250  µM.

Cell Viability Assay (MTT Assay): The tetrazolium dye arbutin 0 µM + t-BHP 250 µM had a significant difference
(3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium with the group containing arbutin 150 µM + t-BHP 250 µM
bromide (Sigma-Aldrich, Germany) (MTT) colorimetric (Pvalue=0.00). Adding arbutin into the Hep-G2 cells’
assay was used to detect the viability of Hep-G2 cells. media significantly increased the total antioxidative power
The MTT test is based on the capacity of functional (Figure 1). In the MTT test there was a significant
mitochondria to  catalyze   the   tetrazolium  salt  reduction difference between cell viability of group containing
into formazan precipitate. The intracellular formazan dye arbutin  0  µM  +  t-BHP  200  µM  and    group  containing

The ferric-reducing antioxidant power (FRAP) assay

3 + 

2+

4

Mean total antioxidant value in the group containing
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Fig. 1: Effect of Arbutin on total antioxidant capacity.
After pre-incubation with arbutin (24h) and then The present study demonstrated that arbutin has
incubation with t-BHP (24h), total antioxidant protective effects against t-BHP-induced toxicity in
power in HepG2 cells media was measured by HepG2  cells that may be used against liver diseases
FRAP assay. Values are presented as mean ± where  it  is  understood  that  oxidative stress has a
SEM. (A=Arbutin, T=t-BHP, C group=A0+T0) critical role.  Oxidative  stress  has  been identified to

Fig. 2: Effect of Arbutin against t-BHP-induced cell studies  arbutin  don’t  have toxic effects to HepG2 cell
death. HepG  cells were incubated with arbutin (0, line [11]. Loku and colleagues (1992)  reported  that2

50, 100 and 150 µM concentrations) for 24 h and arbutin has antioxidative effects for lipids of membrane
then incubated with t-BHP (0, 100, 150, 200 and [18]. Oliver (1996) showed that arbutin suppress the
250 µM concentrations) for 24 h. cell viability enzyme phospholipase A in partially dehydrated
measured by MTT assay. Values are presented as liposome  and  then  Oliver  (1998)  reported  that
mean ± SEM. (A=Arbutin, T=t-BHP and C inhibitory activity is probably  mediated  by  a  direct
group=A0+T0). effect  of  Arbutin  on  the  cell   membrane  [18-19].

Fig. 3: Effect of Arbutin against t-BHP-induced cell In our study, t-BHP (150, 200 and 250 micro molar)
death. HepG  cells were incubated with arbutin (0 induced powerful repression  on  cell  growth  and2

and 150 µM) for 24 h and then incubated with t- induced cell death intensely and pretreatment  with
BHP (0 and 250 µM) for 24 h. cell viability arbutin (100 and 150 µM) significantly protected  the
measured by Trypan Blue (TB) dye exclusion HepG2 cells against oxidative damage induced by t-BHP
assay. Values are presented as mean ± SEM. (Figure 1 and 2). Tert- butyl hydroperoxid is a proper
(A=Arbutin, T=t-BHP, C group=A0+T0 and model for causing oxidative damage to HepG2 cells [3]
A150T250= arbutin 150 µM + t-BHP 250 µM). (Noh, et al., 2010), It functions in a two distinct pathway,

arbutin 150 µM + t-BHP 200 µM (Pvalue=0.00) (Figure 2).
In the TB dye exclusion test, there was a significant
difference between cell viability of group containing
arbutin 0 µM + t-BHP 250 µM and group containing
arbutin 150 µM + t-BHP 250 µM (Pvalue=0.00) (figure 3)
The results acquired from MTT assay and TB test were
very similar each other.

DISCUSSION

have intervention in the etiology of many diseases such
as liver damage [10]. Because of the liver is very
vulnerable to toxic effects, antioxidants have been
suggested  as curative factors to counteract liver injury
[4-6, 10]. Here, the potential antioxidant and
cytoprotective  effects  of  arbutin  were  evaluated
against  t-BHP  induced  toxicity   in   HepG2  cells.
Arbutin had shown significant anti-infection and
antioxidant activity [12, 17]. According to previous

2

Studies  showed that in addition to have indirect effects
of arbutin at stabilizing membrane [18], it directly
maintains membranes at  the  oxidative  situation in
plants. The present study intended to evaluate the
protective  effects  of  arbutin  against oxidative stress
and  the  mechanisms involved in the HepG2 cell line.
Tert-Butylhydroperoxide (t-BHP) is often used as a
template substance to cause oxidative stress in cell
systems by producing free radical intermediates that
might be an elementary factor for  hepatotoxicity [3-4, 7].
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