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ABSTRACT

Nature remains to be an attractive source of bin@ctompounds and natural compounds are extenshailyg
explored for their therapeutic applications. Stelali glycosides are a major group of secondary malttds that
exhibit broad spectrum of biological activitiesv8eal steroidal glycosides have been reported t&spes promising
anti-oxidant activities. In the present study weeistigate the anti-oxidant potentialities of chtde®| glucoside
(CG), a steroidal glycoside produced by Lasiodipdotheobromae, an endophytic fungus isolated frara&
asoca, using in vitro assays such as DPPH radiaavenging assay, nitric oxide radical scavengingags
hydroxyl radical scavenging assay, super oxide galdscavenging assay and hydrogen peroxide scangragsay.
The compound showed significant free radical scgivencapacity with an I value of 16.2 uM. The compound
could also effectively scavenge hydrogen peroXidg, {zalue of 7.2 pM) and hydroxyl radicals {Gralue of 3.6

UM).
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INTRODUCTION

Free radicals are generated in living systems dumspiration, phagocytosis, prostaglandin synthasd also by
cytochrome P450 system [1]. In addition to the fredicals generated in the body as a part of elimetabolism,
they can also result from external factors suchdsition, cigarette smoke, radiation and medicatibhis overload
of free radicals becomes deleterious to cellsejman body possesses enzymatic and non enzymatigenous
antioxidant systems that can neutralize the readiygen and reactive nitrogen species [3]. Theomejtioxidant
enzymes include superoxide dismutase, catalaséatigione peroxidase and glutathione reductase. Atre
enzymatic endogenous antioxidants are lipoic agligtathione, L-ariginine, coenzyme Q10, melatoniri¢c acid,
bilirubin, metal-chelating proteins and transferi@everal exogenous antioxidants present in odragdie work in
coordination with the endogenous antioxidant sydteaetoxify the free radicals and maintain theybbdalthy [4].

Recent researches suggest that dietary antioxigémtsan essential role in the prevention of cardgzular diseases
[5], cancers [6], neurodegenerative diseases imgudParkinson's and Alzheimer's diseases [7] ad wasl
inflammation and cutaneous aging [8]. Natural commats like phenolic acids, polyphenols, flavanomsptenoids,
ascorbic acid, tocopherol, omega-3-fatty acids antkga-6-fatty acids are reported to have high fexbcal
scavenging activity [9,10]. Saponins are a classabfiral glycosides with diverse biological aciegt[11]. Several
steroidal glycosides such as glycosidic derivatigéfiecogenin, diosgenin, gitogenin and digitogemiive been
reported as potent antioxidants [12]. In the pres&undy we report the in vitro antioxidant activid§ cholestanol
glucoside (CG), a steroidal saponin producedLbgiodiplodia theobromaean endophytic fungus isolated from
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Saraca asocaCholestanol glycosides have been reported asuamtr agents [13, 14, 15]. However, the antioxidant
and cytoprotective effects of cholestanol sugamsaia largely underexplored. Our study suggests estahol
glucoside as a promising lead structure for theelbgament of cytoprotective agents.

EXPERIMENTAL SECTION

Chemicalsused in the study

1,1-diphenyl-2-picrylhydrazyl (DPPH), thiobarbitaracid (TBA), sodium nitroprusside, Griess reagestorbic
acid, riboflavin, hydrogen peroxide and 2-deoxyodb were purchased from Sigma Aldrich. Ferroushsuiy
ethylene diamine tetraacetic acid (EDTA), sodiutnydrogen phosphate and disodium hydrogen phospiete
purchased from Merck, Mumbai, India. Nitro blueraeblium (NBT) and trichloroacetic acid (TCA) were
purchased from SD fine chemicals, India.

DPPH radical scavenging assay

The antioxidant activity of CG was determined byPHH radical scavenging assay [16]. 1.8, 3.6, 9,18, 22.5
and 27 uM concentrations of CG (dissolved in 0.5ofmmethanol) was added to 1 ml of 0.1 mM methanol
solution of DPPH. The reaction mixture was incutlaé room temperature in dark for 30 minutes. TH&PH
radical scavenging activity was determined at 54i/ Klethanol was used as the blank. The controlaioat all
reagents except CG. The experiments were carrieith dtiplicate. Ascorbic acid was used as the fpasicontrol.
The DPPH radical scavenging activity was calculatsidg the following formula,

0—-41

% Inhibition = * 100

where A0 was the absorbance of the control and A4 the absorbance of the sample.

Nitric oxide radical scavenging assay

Nitric oxide production from sodium nitroprussidasvmeasured according to Dayana et al [17]. Theyassxture
contained 0.3 ml of sodium nitroprusside (10 mM)hosphate-buffered saline (pH 7.4), mixed with 11o0MCG

(1.8, 3.6, 9, 13.5, 18, 22.5 and 27 uM) in sodidragphate buffer. The volume of reaction mixture wasle upto 3
ml using sodium phosphate buffer and incubatecbamrtemperature for 150 min. The same reaction urext
without CG but with an equivalent amount of watarved as control. After the incubation period, l%f Griess
reagent was added to 2.5 ml of reaction mixture dbsorbance of the chromophore formed was readieatm.

Nitric oxide scavenging activity was calculatedngsthe formula,

0-41

% Inhibition = * 100

where A0 was the absorbance of the control and A4 the absorbance of the sample.

Hydroxyl radical scavenging assay

The hydroxyl radical scavenging ability of CG wastatmined according to the method of Smirnoff efl4].
Briefly, the reaction mixture consisted of 0.2 nalck of 10 mM FeS©7H,O, 10 mM EDTA, 10 mM 2-deoxy
ribose, different concentrations (1.2 ml) of CG8(13.6, 9, 13.5, 18, 22.5 and 27 uM) and 0.2 nmhi¥0OH,0,.
Reaction mixture without CG served as the contrélfter incubation for 4 hours at 37°C, 1ml eaci?d % TCA
and 1% TBA were added and the mixture was incubate@D°C for 10 min to develop color. After cooljrthe
mixture was centrifuged (400 g, 5 min) and the diisioce was read at 532 nm.

Scavenging activity was calculated using the foamul
0—-A1

% Inhibition = * 100

where A0 was the absorbance of the control and Ad tive absorbance of the sample.
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Hydrogen per oxide scavenging assay

Hydrogen peroxide scavenging assay was done usingiéthod as described by Rush et al. [19]. Theydsdased

on the decrease in absorbance gdyupon oxidation. CG at different concentrations8(8.6, 9, 13.5, 18, 22.5 and
27 uM respectively) dissolved in 3.4 ml of 0.1 Mison phosphate buffer was allowed to react withraléf 40

mM H,O, for 30 min. Absorbance of the reaction mixture weed at 230 nm. 0.1 M sodium phosphate buffer was
used as blank and the reaction mixture without G used as the control.

Hydrogen peroxide scavenging activity was calcdlatging the formula,

0—-A41
A0

A
% Inhibition = * 100

where A0 was the absorbance of the control and A4 the absorbance of the sample.

Super oxide anion radical scavenging assay

Superoxide anion scavenging activity of cholestagiotoside was measured by the method of Beaucleinap
[20]. The reaction mixture in 2 ml 50 mM sodium phbate buffer (pH 7.6) contained 20 ug ribofladiga, mM
EDTA, 0.6 ml of NBT solution (1 mg/ml) and CG etpncentrations 1.8, 3.6, 9, 13.5, 18, 22.5 and BRIV pu
respectively. The reaction solution was illumimktmder fluorescent lamp for 15 min and the abswb®at 560 nm
was measured using a spectrophotometer. Reactigtummikept in dark and served as blank. The peagent
inhibition of superoxide anion generation was chtad as

0-A41
* 100

A
% Inhibition =

where A0 was the absorbance of the control, an#v&d the absorbance of the sample.

Statistical analysis
Experimental results were mean + SD of three parafleasurements. The data were analysed by ansanally
variance (p < 0.05).

RESULTSAND DISCUSSION

DPPH freeradical scavenging activity

The antioxidant activity of CG was tested with DPB&hvenging assay which is based on the reduatiche
absorption maximum of DPPH radicals in presencarofntioxidant compound. Ascorbic acid was chosetha
standard antioxidant. The results of DPPH radicavenging activity of CG is shown in Figure 1. Tdempound
exhibited a concentration dependent increase mradical scavenging activity. Although the compbexhibited
50% scavenging activity only at a concentrationléf2 uM, the scavenging activity approaches 10027 auM.
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Figure 1. DPPH radical scavenging activity of CG (a) and the positive contr ol ascorbic acid (b).
All values are reported as mean +SD (N=3).

Nitric oxide scavenging activity
CG did not have significant nitric oxide scavengaugivity when compared to the standard, asconrtiiat. &lthough
CG exhibited 48% scavenging activity at 18 UM, igni§icant increase in activity could be obtainedhigher

concentrations (Figure 2). The positive controlduge the assay, ascorbic acid exhibited nitric exetavenging
activity of 68% at a concentration of 100 pug L
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Figure 2. Nitric oxideradical scavenging activity of CG (&) and the positive control ascor bic acid (b).
All values are reported as mean +SD (N=3).

Hydroxyl radical scavenging activity
CG exhibited remarkable hydroxyl radical scavengotvity with an IG, value of 3.6 uM (Figure 3). Although a

dose dependent increase was exhibited by the campthe activity obtained at the highest concelutnaf2 71 M)
was 72%.
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Figure 3. Hydroxyl radical scavenging activity of CG (a) and the positive control ascor bic acid (b).
All values are reported as mean +SD (N=3).

Hydrogen peroxide scavenging activity
Hydrogen peroxide scavenging activity of CG is give Figure 4. The compound exhibited significardOkl
scavenging activity with an Kgvalue of 7.2 uM as compared to that of ascorbid having an |G, value of 32 ug

ml™. The activity increased with increasing concenrat of CG with the scavenging ability approach@®gs at 27
HM.
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Figure 4. Hydrogen per oxide scavenging activity of CG (a) and the positive control ascor bic acid (b).
All values are reported as mean +SD (N=3).

Superoxide anion radical scavenging activity

The superoxide anion scavenging activity of CG staslied at different concentrations ranging fro@tb. 27 uM.
The assay involves a non-enzymatic generation pérexide anions. The superoxide anion scavengitigtgovas
determined by measuring the reduction in the rafermation of formozan dye, which is blue in colmd absorbs
at 560 nm. CG had poor superoxide scavenging actrg shown in Figure 5. The compound was largedygtive
against superoxide radicals. The compound had 2#¥% scavenging capacity even at 18 uM. Ascorbid ags
found to scavenge superoxide anions with ag V@lue of 25 ug mi.
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Figure 5. Super oxide anion scavenging activity of CG (a) and the positive contr ol ascor bic acid (b).
All values are reported as mean +SD (N=3).

CONCLUSION

Oxidative stress in cells is reported to have smrionplications in many chronic diseases such asera heart
diseases and neurodegenerative diseases. In adtitithe free radicals generated in cells as a @adellular
metabolism, excessive free radicals resulting fexternal factors can produce oxidative stress Is.cln such
cases it is essential to augment the endogenoisxidiaint system by supplementation of exogenoumxidants.
Many secondary metabolites are known to be efftcseavengers of free radicals. Several steroidalogides are
known to have antioxidant properties. In the prestady, we have attempted to study the in vitrtoxidant
potentialities of a steroidal glycoside, cholestaglocoside. Standard assays such as DPPH freeatastiavenging
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assay, nitric oxide radical scavenging assay, tlgatioperoxide scavenging assay, hydroxyl radicaVesuging
assay and superoxide anion scavenging assay wede Tbe compound had significant free radical scgivey
capacity as evident from the concentration dependmtuction in absorbance of DPPH radicals at 57 fhe
compound had poor nitric oxide and superoxide suging activities. The compound could efficientlyagenge
hydrogen peroxide (l§ value of 7.2 uM) and hydroxyl radicals (yvalue of 3.6 uM). The antioxidant activity of

L. theobromaelerived CG was comparable to that of ascorbic as&t as the positive control. The results suggest
CG to be a promising therapeutic agent in prevgntinslowing the progress of aging and age relatedative
stress induced degenerative diseases. Moreovefutigal origin of the compound ensures a sustasuggply and
economic feasibility of production. However, thetiaridant activity and efficacy of the compound hasbe
evaluated in vivo.
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