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(bjectives To investigete mechanism of anti—inflammatory activity of Adenonthers pavoring
th. pavoning) extracts. Methods: Rat peritoneal macrophages wers treated with different
conoentrations of lipopolysascharids and HO, in the pressnos and abssnos of kemel sxtract from
A. pavoning. Nitric oxide, supersxide anion generstion, ccll vinhihity and nuclear fmgmerntation
wers inveatignted. Beanliz: The pre—treatment of kernel exiract from 4. pavonina suppressed
niirio pxids, miperoride aniom, csll death, miclear fragmentation in lipopolysacoharide and H0,
stimulated or induced macropheges, respectively. Conclusdoms; These resalts suggest that 4.
pavaning exiract suppressea the intra cellular peroxide production.

Inflatmmation is an adaptive response that is triggered by
toxic stimuli and conditicns such as infection and tissue
injurylt], The initial recognition of infection is mediated by
tissue residenmt macrophages. Macrophages are considered
to play eseential roles in inflammation and if activated by
endotoxdn, it produce inflammatory mediators including
vagoactive amines, lipid mediators, pro—inflammatory
cytokines, chemokines, proteolytic enzymes and reactive
oxygen/nitrogen species, which have been implicated in
the pathogenesis of tissue injurylz-4l. Lipopolysaccharide
{LPS), a component of the Gram-negative bacteria cell
wall, is well-kmown as an effective stimulus in activation
of macrophages to secrete pro—inflammatory cytokines
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and accondary mediators such as nitric oxide (NO) and
Bu ide anionl¥.

NO production is mediated by the inducible NO synthase
(iNO8), which is a member of the NO synthase (NOS)
family. NO is a short-living free radical that is produced
from L-arginine by catalytic reaction of NOS within
mammalian immune, cardiovascular and neural system,
where it functions as a signaling or cytotoxic moleculelsl.
The iNOS is the key enzyme involved in NO production
by macrophages stimulated by bacterial endatexin of LPS
and proinflammatory eytokines such as interferon—gamma
and tumor necrosis factor—alphals?l. Activity of the iNOS is
regulated at different levels from transcriptional and post
translational stepel®-101. Therefore, blocking of macrophage
Tunctions inglusive of inflammatory mediators may have
a therapeutic potential in the treatment of inflammatory
disenses.

Recently, the rising interest in various natural compounds
from oriental medicines which have potentials for treatment
of inflammuatory diseases has led to increased attention to



trathan Koodalingam et al Asian Paciic Journs

their patential safety and efficacy. Adenanthera pavoning
(. pavonina} is a common tree that belongs to the family
Fabaceae, and it is found worldwide and chiefly known
for its hright red coler seeds, Various parts of this plant
have been used in Indian traditional medicine. The plant
A. pavening has been reporied io possess antibacterial,
antioxidant, anthelmintic, anti-hyperlipidemie, blood
pressure lowering and anti—inflammatory effects(11-16]. The
presence of anti-inflammatory property is particularly useful
in the prevention of arthritis and various neurodegenerative
diseases like Alzheimer's disease, where inflammation
mediated excess production of oxidative free radieal plays
& key role in development of such discases. Only two
preliminary studiea have been performed in carrageenan
induced rat paw edema model and reported the presence of
anti—inflammatory property in bark and seed extracts of A,
pavoning. Previous in vive anti—inflammatory studies provide
an important clue to select this plani for the furiher study
to get its effect on macrophages. However, no report was
available to access its in vitro anti—inflammatory effect on
any of the immune cells, especially macrophages. Therefore,
the present investigation was undertaken to evaluate the
anti-inflammatory and cytoprotective reaponse in kernel
extract of A. pavoning on LPS stimulated macrophages.

2. Materials and methods
2.1, Fine chemicals

LPS (Escherichia coli), 1-napthyl ethylenediamine
dihydrochloride, sulfonilamide and nitroblue tetrazolinm
chloride were from Sigma Chemical Company (St. Louis,
M0, USA), Propidium iodide (PD), RPMI-1640 medium, fetal
bovine serum, 2.5 gL trypain—EDTA, and antibictics were
purchased from Himedia Laboratories (Mumbai, India). All
other chemicals and reagents used in this study were of
analytical grade and commercially available.

2 2. Animal maintenance

Male albino rais (100-150 g were procured from the
National Tnstitute of Nutrition {Hyderabad, Indiay, All
experiments were approved by the Institutional Animal
Ethical Committee guidelines (IAEC 360/01/2/CPCSEA).
Animals were housed in an air—conditioned room at
(22+10) 'C with a lighting schedule of 12 h light and 12 h
dark. Rats were fed on a balanced commereial rat diet
(Hindusten Unileyver, Mumbai, India) and water was given
ad Lbitum.

2.3, Extract preparation

The seeds of A. pavonina were collected from Guindy
Campug, Iniversity of Madras, Chennai. The sced coat of the
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dried seeds was manually removed and the resulting kemel
was fine powdered using a mixer grinder. The pulverized
fine powder was used for the prepamtion of aqueous and
methanal extracts, For agmeous exiract preparation, 10 g of
fine powder was suspended in 100 mL of distilled water and
stirred well with a magnetie stimrer at 15 'C overnight. The
mixture was centrifuged at 10 000 xfmin at 4 T for 20 min,
The clear supernatant was filtered using Whatman filter
paper, lyophilized and stored at —20 °C for further use. The
stock solution was prepared by dissolving the powder in
RPMI medium.

For methanol extract preparation, 30 g of fine kernel
powder was extracted with 250 mL of methanol nging Soxhlet
apparatus. The extract was evaporated to dryness using
A vacuum evaporator to yield a 3.6% g residue. In order to
prepare stock gahttion, 250 mg of residue recovered from the
methanol extract was dissolved in 2 mL of DMSO. From thia
stock solution, various concentrations of the exiract were
prepared by suitably diluting the stock with RPMI medium,

2.4, Harvesiing culture of peritoneol macropheges

Peritoneal macrophages were harvested from a healthy
rat using the method described by Davies and Gordonl17),
The harvested macrophages were cultured in RPMI-1540
medium, washed once with fresh medium and transferred to
75 ' tissue culture flask containing RPMI-1640 medium + 10%
&M fetul bovine serum along with antibictics and kept for
2 h in an incubator at 5% (v/v) CO, atmocaphere. Afier 2 b, the
culture {lask was obeerved under inverted phase contrast
microgcope (Optika XDS, Italy) to visualize the adhered
macrophages. The non—adhered cells, mainly erythrocytes
and a small number of lymphocytes, were removed by
washing the flask 3 times with Hank’s balanced salt solution.
After ensmuring complete removal of the non—adhered cells,
fresh RPMI-1640 medium supplemented with 10% (v/v} fetal
bovine senm, 100 TimL penicillin and 50 f£ g/l streptomycin
was added and maintained in a humidified incubator with
5o CO, (vivy e 37 °C.

2.5. MTT assay for determination of cell viability

The cell viability of macrophages were determined with
3—4,5—dimethylthiazol 2-4,2,5—-diphenyltetrazolium hromide
{(MTT; reduction assay by the method described by Wang
et allle], Briefly, the macrophages were pre—incubated
overnight in 96—well plates at a density of 2x10° cella per
well and then washed with PBS (pH 7.5) to remove fetal
hovine serum, Cells with various concentrations of aqueous
{1,250, 2.500, 5.000 and 10.000 mg/mL) and methano] extracts
{©.125, 0.250, 0.500 and 1.000 mg/ml) were treated with H,0,
as well as LPS for 24 h, and then they were cultured in MTT
0.5 mg/ml) at 37 °C for 4 h. After the cnlture supernatants
were removed, the resulting dark blue crystala were
diszolved with dimethyl sulfoxide (DMS0). Absorbance



values were read at 540 nm on an ELISA plate reader Bio—
Rad, USA). All determinations were performed in duplicates
and confirmed at least three independent experimenis.

2.6. Estimation of NO generation in rat macrophages

The nitrite concentration in the culture medium
supernatant was quantified by eolorimetric assay as an
indicator of NO production bazed on the Griess reaction by
Jung et all1s]. Briefly, 2x10° cells were plated and incubated
with the aqueous or methanol extract of A. pavonina at various
concentrations for 2 h. After LPS (1.0 } g/ml) stimulation for
24 h, & sample of peritoneal macrophage: cell culture medium
was saved for the measurement of nitrite. Then, 500 2L of
culture supernatant from the unireated or treated medium
was mixed with an equal volume of Griezs reagent consisting
of 250 ¢ L of 1 g/L 1-napthyl ethylenediamine dihydrochloride
and 250 ¢ L of 10 gL sulfanilamide, followed by incubatien
at room temperature for 20 min, The absorbance of the
mixture was measured at 570 nm in an ELISA plate reader
(Bio—Rad, USA} ngainst a suitable reagent blank. The level
of NO produced was caleulated using the standard graph of
sodium nitrite and expressed as [ m nitrite released.

2.7, Estimarion of superoxide anion generarion in raf

macrophages

The generation of superoxide anion by macrophages was
quantified spectrophotometrically with nitroblue tetrazolium
(NBT) method described by Vidya et oll28] with suitable
modifications, Briefly, macrophages were cultured on sterile
cover glass (2x10% which was placed inside the wells of 24
well tissue culture plates and incubated in a €0, incubator
overnight. After that, the cells were washed with PBS
followed by addition of aqueous or methanol extracts, left
for 2 b and washed once again with PBS. In order to induce
inflammation, LPS {1 # gfml} in serum free medinum was
added and incubated for ancther 24 h. Then, 0.5 mL of 1 g/L. NBT
was added and incubated for 45 min. The enzyme reaction
was stopped by addition of 0.5 mL of 100% (v/¥) methanol,
The samples were recovered and centrifuged at 10 000 o'min
at 4 'C for 10 min, and the supernaianis were decanied. The
resulting pellet was mized with 2 mL of extraction fluid to
dissolve the NBT reduction product, hlue colored formazan.
Then the samples were centrifuged at 4 000 o/min at 4 C for
10 min, and optical density (OD) of the clear superatants
was measured in a spectrophotometer (Cecil CE 7200y against
suitable reagent blank at 625 nm. The amount of genemied
superoxide anion was expressed as OD at 625 nm,

2.8. Fluorescence microscopic evaluation of cell death
To firrther examine cytoprotective effects of aquecus and

methanol extracte of A. povoning on macrophages, H,0,
induced cell death was evaluated under Labomed FLR
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fluorezcence microscope using DNA staining PL Cell death
was anseased by the uptake of the flusrescent exclusion dye
P1. This flucrescent dye is impermeable to cells with intact
plasma membrane because of efflux mechaniems, whereas
it easily enters and ataina the muclens of dead cells. PT has
i3 maximum excitation at about 530 nm and emission at
615 nm, Briefly, macrophages were cultured on sterile cover
glasa (1x10° cells in each cover glass} which was placed
ingide the tissue culture plate and incubated ovemight in
CO, incubator, After that, the cells were washed with PBS
followed by addition of aqueous or methanol extracts and left
for 2 h. Conirol slides received PBS or DMSO. The monolayer
was washed with PBS to remave the extracts (to prevent
direct interaction hetween compound and H,0,) prior to the
addition of H,0,. The cell death was induced by the addition
of 50 g2 mol/L 1,0, in RPMI medium and incubated for 1 h
in a moist chamber. After 1 h, the monolayer was once again
wazshed with PBS to remove H,0,. Subsequenily, 200 @ L of
1 g/L P1 in PBS was added and incubated for 10 min to allow
the dead cells to take the dye. The monolayer was gently
washed with PBS to remove the excess dye and place cover
glass. The slides were observed under the fluorescence

microscope {Labomed FLR, USA}.
2.9, Starisrical analysis

The mean differences between control and experimental
values were caleulated using unpaired student’s 7—test.
Each experiment was performed 4—6 times using saamples
from different preparations. The data are represented
as meantetandard deviation, P>0.05 was considered
nongignificant in all instances.

3. Resulis

3.1, Effect of A. pavoning on macrophage cell viabilicy

Using MTT aesay, we first investigated the effect of
aqueous and methanal extracts of A. pasoninag on cell
viability of the isclated rat peritoneal macrophages. As
shown In Figure 1, exposures io the agqueous extract at four
different concentrations for 24 h caused little effect on the
macrophages. This observation clearly revealed that the
aqueous extract at the highest test concentration (10.000
mg/ml} produced 10% reduction of cell viability, whereas
the extract at the lower concentrations did not affect the
viability and the extract was safe for the macrophages. The
viahility of macrophages treated with the methanol extract
gt concenirationa of 0.125 and 0.25¢ mg/ml. for a 24 h period
was reduced by 3% and 4% compared with that of control.
When treated with the extract at the concentration of 0.500
mg/ml., 6% reduction in the cell viability was observed.
However, sxposurs to methanol extract {1,000 mg/nl) coused
a statistically insignificant reduetion (10%) in macrophage
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viability (Figure 1),
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Aqueous extiact concentration (mgfml) Methanol exteact concentration (mg/mlL)
Figure 1. Effact of 4. pavonina extracts on viability of peritoneal

mactophages.
NS indicntes no statistically significantly difference between eontrol
and extract exposed cells.

3.2, Effect of LPS on cell viability of macrophages

The present study was performed to ascertain the effect of
LPS on macrophage cell viability. Az presented in Figure
2, IPS at all the four tested concentrations 0.5-10.0 (& giml)
failed to show any impact on macrophage cell viability.
These results clearly proved that the tested concentrations
of LPS only induced the inflammation in macrophages, as
evidenced by increased production of NO without effect on
cell viability, It has heen reported that ghort term exposure
(24 h) of macrophages to LPS reaults in no loss of cell

viability.

ILE
05 1.0 100

i

Ln

5

Cell viahility (%)

=
Ln

LPS concentration | @ ghml)

Fipure 2. Effect of LPS on viahility of perioneal macrophages.
NS indicatea no sintistically significantly difference hetween control
and LPS exposed cells.

3.3. Effect of LPS on NO production in macrophages

To evaluate the inflammatory conditions of macrophages
upon stimulation with bacterial sndotoxin LPS, NO
production was measured with Criess reagent. As
shown in Figure 3, LPS at three different concentrations
significantly induced the production of high amount of NO
in macrophages, indicating that the resting macraphages
were activated by LPS and it thereby secreted a numhber
of inflaminatory mediators including NO. The lowest test
concentration 0.5 2 g’ml) had the ability to induce 8 fold
over control. A dose dependent increase of NO production
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was ohserved in macrophages upon stimulation with LPS.
There was no aignificant difference between the higher
concenirations of LPS (1.0-5.0 #g/ml) s they stimulate
a fairly stable amount of NO, Therefore, 1.0 ¢ g/ml. LPS
was subsequently selected to induce inflammation in

30 NS

20
15
10

3

0.5 110

Nitrite { pr malfL)

L= conecnteation { gogfml)

Fignre 3. Effect of LPS on NO genemtion in peritoneal macrophages.
N3 indicates no statistically mignificantly diffarencs hetween 1.0 and

5.0 1 g/ml LPS concentrations.

3.4. Effect of A. pavaning extracts on NO production in LPS—
stimuloged macrophoges

To determine whether A. pevoning regulates the production
of NO on LPS (1.0 p giml) induced inflammabory conditions,
the maerophages were pre—treated with the aqueous
exiract for 2 h. As shown in Figure 4, the pre—treatment of
the aquecus extract of A. pavonina significantly reduced
the amount of NO as measured by the stable end product
nitrite. A dose dependent decrease in the amount of
nitrite production was also observed. Moreoyer, the pre—
treatment of macrophages with the methanol extract of A.
pevoning also reduced the LPS mediated genemation of NO
in rat macrophages. The tested concentrations of 0.5 and
1.0 mg/ml significantly inhibited the NO production to
11.6 and 6.8 M mol/L mitrite (P<0.001). However, exposure
of macrophages to methanol extract dose—dependently

decreased the NO praduction in rat macrophages (Figure 5).
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Fignre 4. Effect of aquecus extract of A pasoning on LPS induced NO
genatatioh in petitoneal macrophages,

contral {LPS alone} and extract + LPS treated cells (*P<0.05;
*+P0,002; *+*+P<0,001),
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Figare 5. Effect of methanol sxtract of A povoning an LP3 induced
NO generation in peritoneal mncrophages,
ocantml (LPS alone) and sxtract + LPS treated oalls (<**P<0.001).

3.5. Effect of A. pavonina extracts on superoxide anion
generation in LPS—stimulated mecrophages

Many independent investigations support the view that
oxidative stress is the main responsible factor for many
diseases. The production of reactive axygen species like
superoxide anion is one of the key factors in inflammation
mediated cell damage. In order to investigate whether
extracts of A, pavening has the inhibitory potency against
LPS stimulated superoxide anion generation in macrophages,
NBT aesay wes performed. Macrophages were pre—treated
with the aqueous or methanol extract of A. pavonina
followed by exposure to LPS (1.0 p g/ml). High level of
superoxide anion generation wae obeerved in the unireated
contral, indicating that LIPS had stimulated reactive oxygen
species in rat peritoneal macrophages. The exposure to both
the exiracte significantly inhibited the superoxide anion
genezation in a dose dependent marmer Figures 6 & 7. Among
the two extracts tested, the methanol extract exhibited

puotent inhibitory activity against [PS stimulated superoxide

generation in rat macrophages,
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.\.||u ous extract concenlration {mgfml.)

Figure 6. Effect of aquacus extract of A. pavenina on LPS induced
mupexemide anion gemerstion in pesftoneal macrophages,

contrel (LPS alone) and extract + LPS traated cells {*P<0.05;
w001,
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Figure 7. Effect of msthanal szivact of A. pevoning on LPS indoced
superoxide anion genemtion in peritonsal macrophagea.

Anterisk indicates statistically significant difference between
imkraated contral TPS alons} and exivant + LPS treated oslls (*F<L0s;
2P 002; ¥ Pe.001).

3.6, Effect of H, on macrophage cell viabilicy

In order to evaluate the possible cytoprotective properties
of the A. pavonine extracts on macrophages, we fivst studied
the effect of H,0, on the eell viability in cultured peritoneal
macrophages. As shown in Figure 8, the exposure to H,0,
significantly reduced the cell viahility as shown by MTT
assay. A dose dependent reduction of cell viability was
obeerved upon expoasure to H,0,. One hour exposure
to 50 B mol/L H;0, exhibited about 50% cell death in
macrophages (P<0.001). However, the low concentration
of H,0, (1 M mol/L) produced about 11% cell mortality.
Morsover, the higher concentration of H;0, {100 = mol/L)
was able to knock down 90% of the macrophages within 1 h
of incubation (P<0.001). To assese the cytoprotective role of
both extracts of A, pavoning, cells w—ere pre—treated for 2 h,
After that, cell death was initiated by the addition of
50 u mol/L H,0,. This test conceniration was selected for
further cytoprotective experiments, because it was able to
produce 50% cell death in macrophages at this level.

Illll

10}

10} -

al -

(%)

6 4

4 4

Cell viahility

20

H. (), concentration {2 mol(L)

Figure 8. Effeci of hydropen peroxide on viability of peritoneal
macrophages.

Asterisk indicabes statistically significant dif - —_—
cottrol and H,Oy treated cells (Pl 002; =r*Pe0.001)
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3.7. Fluorescence microscopic svaluation of cytotosdcizy

The cytoprotective effect of A. pavenira extracts on
H,0, induced cell toxicity in macrophages was evaluated
using fluorescent microscope. PI is a fluorescent stain
that selectively atains the DNA molecule of dead cells.
The number of stained cells in a single microscopic field
is proportional to the severity of cytotoxic nature of the
molecule. As shown in Figure 9A, no cell death was observed
in the control. However, large numbers of stained cells
were observed in the macrophages exposed to 50 £ mol/L
H,0,, clearly indicating that the exposure of H;0, brought
out the production of cell death on macrophages (Figure
9B). It is interesting to note that a less number of stained
cells were observed in the A. peponing extracts pre—treated
cells (Figure 9D, 9E and 9F), The results of the present study
revealed that the exposure to A. poroning extmacts attenuated

the H,0,—mediated cytotoxicity in macrophages.

Figore %. Cytoprotective sffect of A. pavonina extracta on
macrophages {dib objective lend),

A: Control; B: Pretreatment of cells with 30 p mol/L H,0,; C:
Protreatment of cells with aqueous sxtract (5.0 mgimL); D-
Pretreatment of celly with methanel extract (0.5 mg/ml); E:
Pretreatment of cells with aqueous extract (10.0 mg/mL); F:
Pretreatment of calls with methanal extract (1.0 mg/mL).

4. Discassion

There is much importance in exploring the potential
pharmacelogical effects of plant compounds againat many
inflammatory mediated human dissasesi21l. The present
study was undertaken to examine the protective effects of
exiracts from A. pavoning on the induction of NO preduction
and superoxide anion generation in LPS stimulated rat
macrophages. To further underatand the cytoprotective
effect of A. pavonina on macrophages, cell viability was also
obsetved. The resulis of the present investigation revealed
an anti-inflammatory effect by inhibiting LFS stimulated
production of NO and superoxide anion generation. Besides,
it also exhibited cytoprotective activity by altenuating
H,0,—-mediated cell death in peritoneal macrophages of
rats. Few investigators have reported the toxieity of plant

Fropecal Medictne (2005712119
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compounds on mammalian cells. Recently, curcumin at the
concentration of 20-25 ¢ mol/L was found to significantly
affect the viability of cultured MES 23.5 cells, whereas that
at low doses (up to 15 ft mol/L) is safe for the cellsit], In
the present study, both the exiracts caused little effect on
the viability of rat macrophages. Among the two extracts
tested, the aqueous exiract exhibited less toxicity at low
concentrations than the methanol extract of A. pavoning.

Macrophages play a vital role in inflammatory response by
releaging a number of inflammatory mediators, The signaling
events that occur during inflammeatory processes have been
fully established and they help to recruit more immune
cells to sites of infection or tasue—injuryizz22), Bacterial
LPS has been shown 1o activate the inflammatory signaling
events by binding to macrophage cell surface receptor
that result in induction through iNOS via activation of NF-
KB[2.24], We have reported that short term LPS exposure
(24 h) did not affect cell viability of rat macrophages, but
mayhe chronic exposure of LPS would have exhibited
cytotoxicity ae reported2s], LPS—stimulated macrophages
rapidly produce potent mediators such as reactive oxygen
gpecics amd nitrogen intermedintesi24.26], The overproduction
of these reactive molecules is harmful to the nearby cells
and results in development of many inflammatory and
autoiramnne discasesf27-29), Therefore, NO inhibition throngh
pharmacologieal interference has the potential therapeutic
option to control many inflammatery mediated human
disorders. A number of studies have demonstrated that plant
compounds exhibit anti~inflammatory property by inhibiting
NO production(30.21], Many investigators reported that the
pre—treatment of macrophages with hotanicals inhibit
NO production. Glycyrol isolated from plant Glycyrrhiza
uralensis inhibited NO produetion in LPS stimulated
RAW264,7 macrophages, curcumin and its hydrogenated
metabolites down regulate the production of NO in
macrophages, ethanolic extract of Pimpinella enisoides and
its constituents reduces oxidative damage by inhibiting
NO in LPS stimulated RAW264.7 macrophagesi32-34], In the
present study, a dose dependent decrease in the NO level
was observed in macrophages treated with the A, pesoning
extracts. The results revealed that the methanol extract of
A. pavonina exhibited high inhibitory activity againat NO
production than the aquenus extract,

Reactive oxygen metabolites, especially superoxide
anion, produced by inflammatory cella are toxic to the
nearby cells and in combination with NO produce more
toxic peroxymitritePSl. The polymorphonuclear leucocytes
have the ability to generate NO and superoxide anion upon
gtimulation with carrageenan(36], Therefore, reducing the
genemtion of superoxide anion in macrophages would help
hetter to combat the inflammation. As recently reported,
pre—treatment with Acanthopanax senticosus significantly
inhibit the LPS induced iniracellular peroxides, thereby
reducing the oxidative stress of RAW264.7 macrophage
cell linef26]. We have reported that the pre—treatment with
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aquecus and methanol extracts of A. pasoning attenuates the
generation of superoxide anion in a dose dependent manmer,
thereby reducing oxidative streas in LPS stimulated rat
peritomeal macrophages.

The excese production of H;0; upon inflammatory stimulus
leads to death of brain cells and attributes to involvement
of oxidative stress mediated cell death in development of
ischemia and neurodegenemtive disensesi3™-%]. Brmin cells,
eapecially astrocytes, produce high amount of reactive
oxygen species in the fom of HO, that has heen implicated
to the destruction of cholinergic nerve cells as obeerved
in the pathogenesis in Alzheimer's diseasef40.41], H,0, may
initiate cell death by combining with intracellular metal
ione such as iron or copper, resulting in production of highly
toxic hydroxyl radicalsl42441 As a first step, we assessed
the cytotoxicity of H;0, on rat peritoneal macrophages by
observing the cell vialbility, and our results revealed that
higher concentration was toxic to the cells. Therefore,
50 pmol/L concentration of H,0, which exhibited about
50% cell motality was selected as an optimal dose for the
assessment of the eytoprotective nature of A. pavonina
extracts on macrophages. When the untreated cells were
exposed to exogenous H;0,, the number of cells that took
up the flusrescent dye increased. Hence, the H,0, enters
inte the muclens, damages the chromatin and leads to cell
death. However, the pre—tremtment of macrophages with the
aquecus and methanol extracts of A. pevonina protected the
cells from H,0, mediated generation of axidative damage,
thereby reducing the oumber of stained cells. This reduction
observed upon treatment may be due to the radical
scavenging property of the components present in the
extracts of A pevorsing. Li et ol. noted that the pre—treatment
with polysaccharide from Cordyceps sinensis protect the
hydrogen peroxide mediated cell injury in PC12 cellsf45].
Subsecuently, Chen ef al. has also reported that the exposure
to quercetin (a flavancid) attenuates the H,0; induced
apoptatic cell death in rat glioma C6 cella4d], Similarly,
Mateushima et al. have evaluated in viro pharmacological
actiona of three major phenolic antidiarrheic ingredients,
namely, 2M4MF, 2M4EP and 2MP, on H,0, induced oxidative
stress, cellular viability in cultured astrocytes and neurons of
the rat brainl47). Qur results here are consistent with previous
obeervations and indicate that the excess production of free
radicals by the action of H,0; is reduced by free radical
scavenging activity of the aqueous and methanol extracts of
A, pavoning.

The present observation implies that the extracts of A.
pavoning possess beneficial anti—inflammatory effects
by reducing the production of NO and superoxide anion
generation in macrophages. Moreover, the extzact has
cytoprotective property by inhibiting the H,0, mediated
generation of oxidative damage in rat peritonesl
macrophages. The simulianeous reduction of both reactive
oxygen and nitragen intermediates may be useful to combat
againgt many inflammatory mediated diseases. Besides,
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its low cytotoxic nature even at higher concentrations
and their cyloproteciive properiy give a thrust io detect
the active ingredients present in the crude extract which
exhibits multifunctional property, and this deserves detailed
investigation.
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