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A vast majority of the studies addressing the free radicals including hydroxyl radical is a damage compound of
biochemical molecules such as DNA, proteins and lipids. When free radicals specially hydroxyl radical are not
adequately removed from the body, it may damage biological macromolecules, leading to a variety of disease
occurs. Therefore, the body should be protected by an enzymatic or non-enzymatic antioxidant defense system
against free radicals. In order to explore the hypothesis that antioxidant plants can serve as therapeutic agents for
diseases, the effect of Barberry fruit extracts was studied in an in vitro model. By evaluating their scavenging
potential. Barberry fruits were collected from Babol, Iran and certified by the local scientist Mazandaran
Province, Iran. The Barberry fruits were cleaned and dried at room temperature while keeping away from direct
sunlight and then powdered. Suitable amounts of dried plant were coarsely grounded and used for extraction.
The dry plant samples were extracted with water and/or ethanol. 10 g of Barberry fruits extracts powder was
percolated by water for 24 hours. The extract was filtered and concentrated. Hydroxyl radical was produced as
described previously. Then, Barberry fruits hydroxyl radical scavenging capacity was determined using
deoxyribose degradation system, followed spectrophotometrically at 532 nm. As expected ,our data indicate that
the level of hydroxyl radical generation in with aqueous and /or ethanol extracts of barberry fruit was decreased
in comparison without barberry fruit extract in vitro system [(6.11±0.83, 5.28 ±1.44, mmol/ml) vs. (9.32±0.38,
mmol/ml)], p<0.05, respectively. Indeed, our results revealed that the extracts of the Barberry fruit scavenge
hydroxyl radical in vitro sample as compared to the controls. The barberry fruit extracts proved to be an effective
for hydroxyl radical scavenging. The present data revealed that beneficial effect of Barberry fruit aqueous and
ethanol extracts may be due to its free radical scavenging potential. It may therefore be interesting that he
barberry fruit extracts has the unique capacity to quench free radicals.
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here is much evidence that over-production of

macromolecules and tissue injury in in vivo systems

free

(1-3). According to several studies it is therefore
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contribute

to
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possible that overproduction of free radicals have

aetion the objective of this study was to investigate

also been implicated in many diseases (4-6). Earlier

the barberry fruit extract for its activity as

studies have suggested that free radicals are

scavenger of hydroxyl radical in vitro.

constantly formed in the human body and removed
by an antioxidant enzymatic and non enzymatic
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defense system (6). Ther fore an imbalance between

Materials and Methods
Samples of Barberry fruits were collected

reactive oxygen species level and the capacity of

from Mazandaran province, Iran.

antioxidant defenses may cause diseases. It is also

The Barberry fruits were separated and cleaned,

well known that reactive oxygen species are

Then dried at room temperature while keeping

generally cytotoxic, because of the oxidative

away from direct sunlight and then powdered.

damage they can cause to biological molecules (7-

Suitable amounts of dried fruit were coarsely

8). At low concentrations, reactive oxygen species

grounded and used for further extraction.

may function as physiological mediators of cellular

Preparation of the aqueous extract of Barberry fruits

response (9). Oxidative stress, which is associated

In order to prepare the aqueous concentrate,

with the formation of lipid peroxides, contribute to

10 g of the Barberry fruits powder was mixed with

pathological processes in diseases (10). It has also

10 ml of distilled water or 10 ml of ethanol for 24-h

been demonstrated that small amounts of free

with continuous stirring . The non soluble part was

radicals are constantly generated in aerobic

then separated using mesh. The solution was cooled

organisms (11-13). The importance of oxidative

and filtered. The macerate was filtered and its

damage generated under high level of un-scavenged

volume was reduced to 2 ml and consequently kept

or un-controlled reactive oxygen species was

at -20 ◦C.

extensively

Hydroxyl radical production and scavenging potency

investigated

(14-16).

Several

experimental studies have suggested that an

Hydroxyl radical was produced according to

imbalance in antioxidant enzymes was related to

the method of Schinella (22). 0.5 ml extract was

many diseases (17-19).

added to 0.5 ml of a reaction mixture containing

Few reports in the literature show that

hydroxyl radical and the mixture was shacked.

scientists are interested in antioxidants and natural

After addition of 0.75 ml of thiobarbituric acid

products because they could retard the oxidative

(67%) absorption of samples were detected

damage of a tissue by increasing natural defenses

spectrophotometrically at 532 nm.

(18-19). Up to now, a wide variety of plant has

Statistical analysis

been tested, with varying degree of success. In this

Statistical data analyses were assessed using

regard, Barberry (Berberis vulgaris) is a traditional

Impendent t-test with P<0.05 as the minimal level of

plant used as an herbal remedy. It does not have

significance. Statistical analysis was performed by

any known toxic side effects at reasonable dosages

running the SPSS version 16.0 for Windows package.

(20).

Extracts

obtained

from

the

roots

of

Berberidaceae species have been used as folk
medicine in disease and it plays important role in
defense system (21).

Results
This study was carried out in order to
examine the effect of Barberry fruit extracts for

Besides this knowledge, it is now clear, that

their scavenging capacity of hydroxyl radical. Also,

the berberine is isolated as a main alkaloid from the

the potential of Barberry fruits extracts to trapping

roots and bark of Berberis vulgaris (21). In an

hydroxyl

attempt to better understand, Its mechanism of

thiobarbituric
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radical
acid

was

determined

system

and

in

the

monitored

Scavenging

aqueous extract of the Barberry fruit protected

extract of barberry fruit, was shown in Figure 2.

against hydroxyl radical generation in vitro.

our results clearly demonstrated the capacity

Scavenging of hydroxyl radical by aqueous extract

of barberry fruit extracts to quench hydroxyl

of barberry fruit was shown in Figure 1.

radical.

Hydroxyl radical level ( mmol/ml)

spectrophotometrically. According to this study,
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Fig 1. Effects of the aqueous extract of Barberry fruit on hydroxyl radical level in vitro . (A) Without Barberry fruit extract (B) with
extract. Each column represents the Mean ± SD of 3 separate experiments (P<0.05).
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Fig 2. Effects of the ethanol extract of Barberry fruit on hydroxyl radical level in vitro. (A) Without Barberry fruit extract (B) with extract.
Each column represents the Mean ± SD of 3 separate experiments ( P<0.05).

Discussion

known. Several potential cellular and molecular

Antioxidant plant are known to play a major

mechanisms to explain the role of it. Therefore, the

role in defense system. Although the nutritional

resolution of this role needs further basic and

importance barberry fruit is well known, but the

clinical experimental investigation.

definition of specific effects for barberry fruit has

In this study, aqueous and ethanol extract of

so far proved elusive. The mechanism by which

Barberry fruit were investigated for their activity as

barberry fruit role in health and disease is not well

inhibitor and potential trapping of hydroxyl radical

Int J Mo1 Cell Med summer 2012; Vol 1 No3 170

Downloaded from ijmcmed.org at 19:23 +0330 on Tuesday September 22nd 2020

In vitro antioxidant effects of barberry fruit extracts

in vitro. Our results clearly demonstrated that the

ameliorates oxidant injury in isolated copper-overloaded rat

extracts trapped the hydroxyl radical generation.

hepatocytes. Pediatr Res 1996;39:259-63.

Our results were in good agreement with those

4. Iwasa K, Ikata T, Fukuzawa K. Protective effect of vitamin E

reported previously and confirm earlier data

on spinal cord injury by compression and concurrent lipid

reporting antioxidant effect of barberry fruit (20-21).

peroxidation. Free Radic Biol Med 1989;6:599-606.

As there was difference between the extracts

5. Paller MS, Hoidal JR, Ferris TF. Oxygen free radicals in

by using aqueous and ethanol. We found that

ischemic acute renal failure in the rat. J Clin Invest

trapping capacity of methanol extract of Barberry

1984;74:1156-64.

fruit (5.28 ± 1.44, mmol/ml) was higher than

6. Bird JE, Milhoan K, Wilson CB, et al. Ischemic acute renal

aqueous extract (6.11 ± 0.83, mmol/ml). Our results

failure and antioxidant therapy in the rat. The relation between

indicate that ethanol extract might be more

glomerular and tubular dysfunction. J Clin Invest 1988;81:1630-8.

effective in antioxidant defense system. Our results

7. Halliwell B. The role of oxygen radicals in human disease,

allow us to suggest that ingestion of Barberry fruit

with particular reference to the vascular system. Haemostasis

extract might be a very effective and economic way

1993;23 Suppl 1:118-26.

to provide an important amount of compounds that

8. Gutteridge JMC. Lipid-Peroxidation and Antioxidants as

increase the antioxidant defense system.

Biomarkers of Tissue-Damage. Clin Chem 1995;41:1819-28.

Theoretically, antioxidant plant act through a

9. Bae YS, Kang SW, Seo MS, et al. Epidermal growth factor

variety of mechanisms such as scavenging free

(EGF)-induced generation of hydrogen peroxide - Role in EGF

radicals. We hypothesized that the hydroxyl radical

receptor-mediated tyrosine phosphorylation. J Biol Chem

trapping property of Barberry fruit aqueous and

1997;272:217-21.

ethanol extracts might be due to its chemical

10. Jiang ZY, Hunt JV, Wolff SP. Ferrous ion oxidation in the

constitutes.

presence of xylenol orange for detection of lipid hydroperoxide

The ethanol extract of barberry fruit more

in low density lipoprotein. Anal Biochem 1992;202:384-9.

protected against hydroxyl radical when compared

11. Gallou G, Ruelland A, Legras B, et al. Plasma

with water extract. Barberry fruit may be one of the

malondialdehyde in type 1 and type 2 diabetic patients. Clin

nutritional stimulating factors available for future

Chim Acta 1993;214:227-34.

antioxidant use. But the real role of Barberry fruit

12. Jennings PE, Jones AF, Florkowski CM, et al. Increased

extracts upon the defense system merits further

diene conjugates in diabetic subjects with microangiopathy.

experimental and clinical investigations.

Diabet Med 1987;4:452-6.

Further experimental investigations also, are

13. Lyons TJ. Oxidized low density lipoproteins: a role in the

needed to delimit the role of Barberry fruit in

pathogenesis of atherosclerosis in diabetes? Diabet Med

variety diseases and its therapeutic potential.

1991;8:411-9.
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