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Highlights:

Sulforaphane shows significant anti-arthritic activity through in-vitro
screening models and the activity was observed as concentration
dependent against bovine serum albumin (BSA), egg albumin
denaturation assay.
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Abstract

Objectives: Sulforaphane has numerous Pharmacological and therapeutic effects like anti-oxidant,
anti-cancer, anti-diabetic, anti-arthritic, anti-ulcer, anti-viral. The present study was designed to
evaluate the anti-arthritic activity of Sulforaphane by in-vitro screening methods. Methods: The
anti-arthritic activity of Sulforaphane was investigated by protein denaturation assay by using
Bovine serum albumin (BSA) and egg albumin. Sulforaphane used in various concentration (10, 50,
100, 250, 500 ug/ml) against both the methods and Diclofenac sodium was used as reference
standard. Results: The anti-arthiritic activity sulforaphane was directly proportional to inhibition of
denaturation of albumin. Sulforaphane shows concentration dependent inhibition activity in both
bovine serum albumin and egg albumin assay. The maximum inhibition was observed in the
concentration of 500 ug/ml with 92.8% inhibition for BSA and 96.3% for egg albumin respectively.
Conclusion: Sulforaphane have significant anti-arthritic activity accessed by BSA denaturation and
egg albumin denaturation assay. Based on present finding future direction also planned to
conform the activity by using well established in-vivo methods.
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Introduction

Traditional medicinal plants are practiced worldwide
for treatment of arthritis especially in developing
countries where resources are meager [1]. Arthritis is
a disease related to chronic joint pain and
inflammation.  Typically arthritis shoes heavy
morbidity of pain, aching, stiffness and swelling in
and around one or more joints characterize rheumatic
conditions [2-3].

According to WHO 0.3-1% of the world
population is affected from rheumatoid arthritis (RA)
and among them females are three times more prone
to the disease as compared to males. RA is a chronic,
inflammatory and systemic autoimmune disease [4].
Presently for treatment of RA, strategies have
changed from traditionally used NSAIDs or disease
modifying antirheumatic drugs (DMARDSs) to novel
biological agents like TNF monoclonal antibody [5].

The most common adverse effects were
gastrointestinal ~ symptoms  (abdominal  pain,
diarrhoea, dyspepsia and nausea), headache and
upper respiratory infection, with an incidence of
about 5% during the 12-week treatment period [6].

Although the treatment of RA is available but due
to potential adverse effects or irreversible organ
damage the new approaches of herbal therapies are
developed for maintaining the balance between these
potential risk and acknowledged benefits. Since
ancient time India uses herbal medicines in the
officially alternative systems of health and it is not an
exaggeration to say that the use of herbal drugs is as
old as mankind.

Sulforaphane (Figure 1) is a phytochemical which
exists as sulforaphane Glucoraphanin
(4-methylsulphinylbutyl glucosinolate) which has
tends to exist in foods as its glucose moiety removed
by Myrosinase (Thioglucosideglucohydrolase) an
enzyme occurring in the broccoli family of plants. It
is found in cruciferous vegetables such as broccoli,
cauliflower, cabbage and kale. It is an antioxidant
and stimulators of natural detoxifying enzymes.
Sulforaphane may reduce the risk of breast, bladder
and prostate cancer [7].
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Figure 1: Chemical structure of Sulforaphane
The present study was designed to evaluate the

anti-arthritic activity of sulforaphane by using
in-vitro screening models.

Methods

Drugs and chemicals

Sulforaphane (from Broccoli  Spout Extract
standardized) was obtained as gift sample from
Lebepur, Germany and bovine serum albumin was
purchased from Sisco Research Laboratories Pvt. Ltd.
(SRL) - India. All chemicals were of analytical grade
purchased from Sigma-Aldrich, India.

In-vitro anti-arthritic activity

Anti-arthritic  activity of  sulforaphane  was
determined by using bovine serum albumin (BSA)
denaturation and egg albumin denaturation assay [8,
9].

Bovine serum albumin denaturation assay

The reaction mixture contain 100 pl of various
concentration of (10, 50, 100, 250, 500 pg/ml)
sulforaphane and 100 pl of 5 % aqueous solution of
BSA; pH was adjusted adding a small volume of
glacial acetic acid. The mixtures were incubated at
37 <C for 20 min and then heated to 70 <C for 10 min.
The mixture was permitted to cool for 10 min after
which turbidity was measured at 660 nm. The blank
comprised the sample and distilled water. Distilled
water was used as the negative control. The positive
control was diclofenac sodium (similar concentration
as sulforaphane). The test was carried out in triplicate.
Percentage inhibition was calculated using the
formula:

Inhibition % = 100*(Abs Sample - Blank/control -
1)

Egg albumin denaturation assay

The reaction mixture contain 0.2 ml of Egg Albumin
(from fresh hen’s egg), 2.8 ml of Phosphate-buffered
saline (PBS, PH-6.4) and 2 ml of varying
concentrations (10, 50, 100, 250, 500 pg/ml) of
Sulforaphane. A similar volume of double distilled
water served as the control. Next, the mixtures were
incubated at 37 <€ in a BOD incubator for 15
minutes and then heated at 70 <C for 5 minutes. After
cooling, their absorbance was measured at 660 nm by
using the vehicle as a blank. Diclofenac Sodium in
the concentrations of (10, 50, 100, 250, 500 pg/ml)
was used as a reference drug and treated similarly for
the determination of absorbance. The percentage
inhibition of protein denaturation was calculated by
using the following formula:

Inhibition %= 100*(Abs Sample - Blank/control - 1)
Results
The anti-arthiritic activity sulforaphane was directly

proportional to inhibition of denaturation of albumin.
Sulforaphane shows concentration dependent
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inhibition activity in both bovine serum albumin and
egg albumin assay. The maximum inhibition was

observed in the concentration of 500 pg/ml with 92.8%

inhibition (Figure 2) for BSA and 96.3% (Figure 3)
for egg albumin respectively.
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Figure 2 Anti-arthritic activity of Sulforaphane by bovine serum albumin method

Discussion

Arthritis is a public problem perceived in elderly
people. Globally many people suffered by this
devastating disease [10]. Disease modifying
anti-rheumatic drugs (DMARDs) were used for the
management of arthritis. These drugs were
documented with many side effects which decline the
regular and long term administration for disease
management [11]. Hence, there is a unremitting
search for substitute drugs from plants and other
natural sources.

Medicinal plants are outstanding sources of
antioxidants, anti-arthritic and anti-inflammatory
agents [12, 13]. The presence of active constituents
like phenols, flavonoids, tannins, flavonols,
proanthocyanidins, nitrogenous compounds, vitamins
and terpenoids were attributed with pharmacological
property [14, 15]. Sulforaphane is an organic
isothiocyanate (ITC) found in cruciferous plants such
as broccoli with several medicinal properties [16]. In

the present study we have demonstrated the
anti-arthritic activity of suforaphane by in-vitro
methods.

Denaturation of tissue protein is one among the
well documented cause of inflammatory and
rheumatoid diseases. Production of auto antigen
insures rheumatic diseases could also because of
denaturation of protein in vivo. Agent which will
forestall protein denaturation thus may be worthy for
anti-arthritic drug development. Some literature
declared that protein denaturation and macro
globulin formation cause the proteins to become
antigenic, therefore initiating the immunologic
response and producing organic chemistry changes in
animal tissue that ultimately results in rheumatism
[17].

In the present study sulforaphane shows potent
anti-arthritic activity via inhibition of albumin
denaturation in concentration dependent manner.
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Figure 3 Anti-arthritic activity of Sulforaphane by egg albumin method

Conclusion

From the research findings we have concluded that
sulforaphane have significant anti-arthritic activity
accessed by BSA denaturation and egg albumin
denaturation assay. Based on present finding future
direction also planned to conform the activity by
using well established in-vivo methods.
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