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In vitro and In vivo Antioxidant Activity of Aphanamixis polystachya Bark
Alluri V. Krishnaraju, Chirravuri V. Rao, Tayi V.NRao, K.N. Reddy and Golakoti Trimurtulu

Laila Impex R and D Centre, Unit-l, Phase-Ill, JaaaAutonagar
Vijayawada-520007, India

Abstract: Problem statement: Free radical stress leads to tissue injury and rpssipn of disease
conditions such as arthritis, hemorrhagic shockemtsclerosis, diabetes, hepatic injury, aging and
ischemia, reperfusion injury of many tissues, ga@strtumor promotion, neurodegenerative diseases
and carcinogenesis. Safer antioxidants suitablddiog term use are needed to prevent or stop the
progression of free radical mediated disordApgroach: Many plants possess antioxidant ingredients
that provided efficacy by additive or synergistatiaties. A. polystachya bark was a strong astringent,
used for the treatment of liver and spleen diseabesimatism and tumors. Antioxidant activity oé th
crude extracts of bark @& polystachya were assessed using NBT, DPPH, ABTS and FRAP sssay
The potent fraction (AP-110/82C) was tested fowivo efficacy Results: The methanol, aqueous
methanol and water extracts exhibited potetibgidant activity compared to known antioxidants.
In vivo studies on potent fraction AP-110/82C demonstratese dependent reduction in hepatic
malondialdehyde (320.6, 269.3 and 373.69 puM 'ngyotein) with simultaneous improvement in
hepatic glutathione (6.9, 17.1 and 5.8 ug'mgprotein) and catalase levels (668.9, 777.0 and
511.94 pg mg protein) respectively for 50, 100 mg kgloses and control) compared to control
group.Conclusion: Due to its natural origin and potent free-radiaad\e&enging abilityA. polystachya
could be used as a potential preventive intervarfto free radical-mediated diseases.
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INTRODUCTION A potent scavenger of these free radical species
may serve as a possible preventive interventiorirés
radical mediated disea&®sRecent studies showed that
a number of plant products including polyphenolic

inflammatory process. Free radicals prime the imenun substances (e.g., flavonoids and tannins) and wario

response, recruit inflammatory cells and are ingate pIa_nt O_rg] herb e>_<tr_acts exert potent antioxidant
bactericiddt? actiond”®. Aphanamixis polystachya also known as

Some of these free radicals play a positive ro Amoora rohituka is a valuable medicinal plant of
in vivo such as energy production, phagocytosis,me“aceae family which is abundantly found in ndi
regulation of cell growth and intercellular sigmajj or A Polystachya bark is a strong astringent,
synthesis of biologically important compoufils ant|m|cr0b|al, used-forthe treatment of liver apleen
However, free radicals are very detrimental inciitag ~ diseases, rheumatism and tunf8rsl. A number of
lipids in cell membranes and also DNA, inducing limionoids, triterpenes, sesquiterpenes alkaloidsl a
oxidations that cause membrane damage such dgvonoid  glycosides  were isolated from
membrane lipid peroxidation and a decrease i\ Polystachya. Limonoid$'®*¥ isolated from the seeds
membrane fluidity and also cause DNA mutationand bark, flavonoid glycosides and a chronithe

leading to cancér®. Free radicals and oxidants activateisolated ~ from  roots,  triterperi#  guanine
nuclear factoxB, a nuclear transcription factor, sesquiterpené%] isolated from stem bark and alkaloid

resulting in an upregulation of pro-inflammatory rohitukine™® isolated from stems and leaves are a key
mediators such as interleukin-1, interleukin-8 andmetabolites inA. polystachya. A. polystachya bark
tumor necrosis factas®. This in turn stimulates the extacts showed antitumor activity radioprotective
immune response, increases oxidant production and c efficacy?® and augment the frequency of defecation
lead to further tissue damage. and propulsion of the GI contéit A. polystachya
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A common theme which underlies etiology of
several degenerative disorders is free radicadstrEhe
production of free radicals is inextricably linkéal the
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seed exacts showed antifeedant, repellant and atontd n vitro Antioxidant activity:
toxicity to betel§?. Superoxide freeradical scavenging  activity:
The objective of this study is to find antioxidant Superoxide radical scavenging activity of various
activities of A. polystachya bark extracts and fractions extracts ofA. polystachya was determined by Nitro
using variousn vitro andin vivo models for example, Blue Tetrazolium (NBT) riboflavin photo reduction
measuring free radical scavenging activity by NBTmethod of McCord and Fridovi€fl. The assay mixture
(Nitro blue tetrazolium), DPPH (2, 2-diphenyl-1- contained EDTA solution (6.6 mM) containing NaCN
picrylhydrazyl), ABTS [2, 2 azino-bis (3- (3 ug), riboflavin (2 uM), NBT (50 upM), test
ethylbenzothiazoline-6-sulphonic acid) diammoniumsubstances and phosphate buffer (67 mM, pH 7.8) in
salt] and FRAP [Ferric reducing antioxidant power]final volume of 3 mL. The absorbance at 560 nm were
assays and estimation of liver Glutathione andmeasured before and 15 min after illumination. tédits
malondialdehyde levels of rats supplemented with APwere run in triplicate and mean values were used to
110/82C. calculate percentage scavenging ability ang i@lues
were calculated using linear regression analysis.

MATERIALSAND METHODS DPPH free-radical scavenging activity: DPPH (1, 1-

_ o diphenyl-2-picrylhydrazyl) radical-scavenging adfv
The plant material (bark of Aphanamixis  was measured by the method of Szabal.*” The
polystachya) was collected from Maredumilli reserve yeaction mixture contained X507 M methanolic
forest Rampachodavaram range, (Nort-Eastern Gbfts) solution of DPPH and various concentrations oftese
Andhra Pradesh, in September 2006 and identified bgubstances and were kept in dark for 50 min. Olptica
Dr. K. Narasimha Reddy. Voucher specimen (No. LIH-Density (OD) of the samples was measured at 517 nm
6187) was deposited in the raw drug specimen dgppsi against a blank and g values were calculated using
of the Taxonomy Division at Laila Impex R & D Cestr linear regression analysis.
Vijayawada, India. ] ) o
Powdered material (700 g) #f polystachya bark, ABTS freeradical s<:2651veng|ng activity: The ABTS
was successively extracted with hexane (2 L), ethyRSSay of Robertet al.”” was employed to measure the
acetate (1.75 L) and methanol (1.75 L) using a ®axh an'uox[dant activity o_fA. polystachya extracts. AI_STS
apparatus and the spent material was then extracté¥fS dissolved in distilled water to 7 mM concentrat
with aqueous methanol (80%, 1.75L) followed by wate and potassium persullphate. added to a concentration
(1.75 L). The extracts were filtered and concerttat 2.45 mM. The reaction mixture was Ie_ft to stand at
independently and dried under reduced pressure t&°™M temperature overnight (12-16 h) in dark before
obtain, hexane (17.0 g), ethyl acetate (3.9 g)heredl usage. The r.esultant. mtensely-coloulred ABT&dical
(72.0 g), aqueous methanol (20.0 g) and water (gp.9 cation was diluted with ethanol to give an absc_)man
extracts. These extracts were used as test substahc Y2U€ Of ~0.70 at 734 nm. Various concentrations of
L . . o test substances were incubated with the ABTS
Po.tent ant|o>§|danf[ fraction obtalned_ thrqugh b!m solution for 30 min and OD was measured at 734 nm
gtlﬂg?eds frgliatlr? dnag?nm\(,evti?a\nlcj)fegn;onac;/llj\é%uim(r:'r?gt);]anq gainst a blank and I},Q_values were calculated using
extract ofA. polystachya bark was further fractionated near regression analysis.

in to acetone soluble and the acetone insolublgrap assay: The Ferric Reducing Antioxidant Power
fractions. The latter (AP 110/82C) which showedepbt (FRAP) of various extracts ofA. polystachya was
free radical scavenging activity was used #orvivo  performed based on the method of Benzie and $ffain
evaluation. The assay mixture contained 2.5 mL of 300 mM aeetat
buffer at pH 3.6, 0.25 mL of 10 mM TPTZ solution i
Reagents and chemicals: Nitro blue tetrazolium, 40 mM HCI, 0.25 mL of 20 mM Fegland test
Riboflavin, Metaphosphoric acid and all the solgent substances in 0.1 mL water or methanol. The absoeba
used in the study were of analytical grade and werevas measured after 30 min incubation at 593 nm.
procured from S D Fine Chemicals Limited, Mumbai, Standard graphs were constructed using known
India. 1, 1-diphenyl-2-picrylhydrazyl, 2, 2'-azirms-  concentrations of ferrous salt in water/methanol to
(3-ethylbenzothiazoline-6-sulfonic acid), Vitamin, C replace FeGl All tests were run in triplicate and mean
thiobarbituric acid, malondialdehyde and othervalues were used to calculate B@lues. ECis defined
chemicals were obtained from Sigma Chemicalas concentration of an antioxidant having a ferric
Company (St. Lousis, MO). reducing ability equivalent to that of 1 mM ferrcast.
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In vivo Antioxidant activity: method of Johansson and BG¥g The reaction was
Animal procedure: Male and Female SD rats obtained initiated by adding 50 pL of homogenized liver séanp
from NIN, Hyderabad, after quarantine andto the reaction mixture containing 250 mM PBS with
acclimatization were randomly divided into four 12 M methanol and 44 mMJ@, and incubated at room
groups, each containing 6 animals. Selected rate wetemperature for 20 min. The reaction was terminated
housed individually in polypropylene cages with with addition of Purpald (22.8 mM) and again
stainless steel grill floors and fed with Nutrilstandard incubated at room temperature for 20 min. Afteriagd
rodent diet. This study protocol (LI 061006A) was potassium periodate (65.2 mM), the absorbance ef th
approved by Institutional Animal Ethics Committee sample was measured at 550 nm. Catalse concentratio
(IAEC) of Laila Impex R and D Centre. The animal was estimated by a standard graph plotted usingvkno
room was maintained at a controlled temperature (20concentrations of formaldehyde and results expdesse
24°C), humidity (45-70%) and light (12 h light 12'h IU mg™ protein.
dark). The treatment group of rats were supplenaente
with 50 or 100 mg kg of AP-110/82C or 10 mg k§  Statistical analyses: Statistical analyses were carried
prednisolone (positive control) for 4 weeks. Thetool ~ out using GraphPad Instat. Differences among the
group animals received same volume of 1% CMC. Attested antioxidants were analyzed by using one-way
the 14th day, oxidative stress was induced in théANOVA. Values are expressed as the mean+SEM and
animals by administering Freund's Complete Adjuvant differences between groups were considered to be
The animals were sacrificed on 28th day. The liversignificant if p<0.05.
tissue samples were collected and analyzed for
antioxidant status by measuring tissue malondigldeh RESULTS
and glutathione concentrations.

In Vitro Antioxidant activity:
Assay of malondialdehyde (MDA): Lipid Superoxide free radical scavenging activity: The
peroxidation was estimated in terms of Superoxide radical scavenging agtivit of
Thiobarbituri®” Acid Reactive Species (TBARS), A. polystachya bark extracts was studied in compared
using Malondialdehyde (MDA) as standard. Thewith vitamin C. The methanol, aqueous and aqueous
homogenized liver tissue (400 pl) was mixed witBal0 methanol extracts showed potent superoxide radical
TCA and incubated for 15 min at 4°C and thenscavenging activity, as indicated by theigd®alues 7,
centrifuged at 2, 200 g for 15 min at 4°C. To 1 ofL 7 and 8.3 pg mL* respectively compared to Vitamin C
protein-free supernatant, 1 mL of fresh TBA reagentvhich showed an 1§ 125 pg mC'. From a
was added, mixed thoroughly and incubated at 60fC f comparison of 1G, valuesA. polystachya extracts were
1 hin water bath. Then optical density was meabate found to be about 16 times more potent than that of
532 nm for the assay of MDA. Lipid peroxide is vitamin C. The results were shown in Fig. 1.
expressed in terms of nM of MDA migof liver tissue.

DPPH free radical scavenging activity: The results of
Assay of total tissue sulfhydryl group (reduced the DPPH scavenging activity @&. polystachya bark
glutathione level): The soluble sulphydryl content of extracts are shown in Fig. The scavenging ability of
liver was determined according to the method ofmethanol, aqueous methanol and water extracts was
Grunert and Phillig§. The metaphosphoric acid comparable to Vitamin C, however ethyl acetate and
extract of liver or fractions, was saturated witA@  hexane extracts did not exhibited significant DPPH
and allowed to stand for 15-30 min and centrifugéd scavenging efficacy.
3000 rpm for 10 min at 4°C. Take 1 mL of the alijuo
of the supernatant and add to 3 mL saturated NaGABTS free radical scavenging activity: It is palpable
solution, allow it to stand for 10 min at 25°C. Then-  from Fig. 3 that theA. polystachya bark extracts
specific absorption in the sample was eliminated byexhibited potent ABTS free radical scavenging aigtiv
reading the sample against a blank containing 29sompared to that vitamin C. The sfQvalue indicated
metaphosphoric acid and Sodium nitroprusside. Théhat the ABTS free radical scavenging activity Af
colored complex developed is measured immediately golystachya extracs was nearly 2 fold higher than
520 nm on a colorimeter using blank tube. vitamin C. The IG, values were found to be 5.3, 6.2,

6.8 and 12 pg mil respectively for methanol, aqueous
Catalase assay: Catalase (CAT) activity was measured methanol and water extracts of Aolystachya and
by monitoring decomposition of J@, according to the Vitamin C.
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Fig. 3: ABTS free radical scavenging activity of

Fig. 1: Superoxide free radical scavenging actidty A. polystachya extracts
A. polystachya extracts Note:  Bar diagrammatic representationsrofitro ABTS radical
Note: Bar diagrammatic representations iofvitro superoxide scavenging activity. The bars represénfolystachya bark
radical scavenging activity. The dar represent, methanol, aqueous methanol and water extracts and a
A. polystachya bark hexane, ethylacetate, methanol, positive control Vitamin C. Each bar represents 50%
aqueous methanol and water extracts and a positiveol inhibitory concentration (16 in ug mL™)
Vitamin C. Each bar represents 50% inhibitory
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Fig. 4: Ferric reducing antioxidant power oA,

polystachya extracts

Note: Bar diagrammatic representations of vitro Ferric
Reducing Antioxidant Potential (FRAP). The bars

APB/Et APB/Hex APB/Me APB/AgMeAPB/MWe Vit-C

Fig. 2: DPPH free radical scavenging agfivif representA. polystachya bark methanol, aqueous methanol
A. polystachya extracts and water extracts and a positive control VitaminE&ch

Note: Bar diagrammatic representationdrofitro DPPH radical bar represents concentration of antioxidant requite
scavenging activity. The bars representpdlystachya bark reduce 1 uM of Ferric ions (E@ pg mL™)

hexane, ethylacetate, methanol, agueous methadalater
extracts and a positive control Vitamin C. Each bar

represents 50% inhibitory concentrationsg® pg mL?) In Vivo Antioxidant activity:

Effect of AP 110/82C on hepatic lipid peroxidation:

FRAP assay: A. polystachya bark extracts exhibited Oral supplementation of AP 110/82C at a daily doke
superior ferric reducing antioxidant power as degic 50 and 100 mg Kg body weight for 28 days exhibited
in Fig. 4, compared to that of vitamin C. The {EC significant reduction in hepatic MDA levels compare
values indicated that the ferric reducing antiorida to that of disease control group. Figure 5 shovat th
potential of methanol extract was about 2 fold kigh both doses (50 and 100 mg Rgof AP 110/82C
compared to vitamin C. The FRAP E@alues were exhibited statistically significant inhibition ofepatic
found to be 12.8, 18.6, 20.4 and >25 pg "ML lipid peroxidation to (320.64+20.9 and
respectively, for methanol, aqueous methanol artérwa 269.28+48.26 nM mg protein) compared to the
extracts ofA. polystachya and Vitamin C. control group at 373.69+3.87 nM Thgprotein).
63



Am. J. Infect. Dis., 5 (2): 60-67, 2009

400 DISCUSSION

350 T .

300 T A. polystachya extracts exhibited poterih vitro

- antioxidant activity in superoxide free radical

scavenging assay (NBT method), DPPH-radical

200 scavenging assay; ABTS free radical scavenging

150 activity and FRAP assay, in comparison to the known

100 antioxidants, such as vitamin C.

Superoxide anion is an oxygen-centered radical
. . . . with selective reactivity. This species is produtsda

CMC control  AP-110/82C  AP-110/82C Prednisolone number of enzyme systems in auto-oxidation reastion
50mgkg? 100mgke 10mg ke and by nonenzymatic electron transfers that unitble
reduce molecular oxygen. It can also reduce ceittam
Fig. 5: Effect ofA. polystachya fraction (AP-110/82C) Complexes such as cyt_ochrd?‘ﬂ]_e The present study
on Hepatic MDA level showed potent superoxide radlcal scavenging agtivit
Note: Bar diagrammatic representations of hepatidAM for A. polystachya bark extracts (Fig. 1). Methanol and
concentrations in different group of animals. Aflet days ~ aqueous methanol extracts showed potent Superoxide
gBFCAkc_qagggge- Tkh_? bacris fezfgsertv Colném" %9/22?] radical scavenging activity with J¢@values 7 and
barnr](gprgs’ents r?gangtSaEM.pl:Ie:rg,sgzc:Jn<eO.05mg gmee [ mL™ resDeCtively' compared . to . other
A. polystachya bark extracts and Vitamin C
(125 pg mh.

The DPPH test provided information on the
reactivity of test compounds with a stable freeiaad
Because of its odd electron, 2, 2-Diphenyl-Picryl
Hydrazyl radical (DPPH) gives a strong absorptianc
at 517 nm in visible spectroscopy (deep violet Qolo

he efficacies of anti-oxidants are often assodiatéh
eir ability to scavenge stable free radiédisin the
present study, (Fig. 2), methanol and aqueous metha

J
=

")
=

Hepatic MEA in pM mg ! ol protein

Positive control, prednisolone (328.76+38.87 nM ng
of protein) did not exhibit significant reductiom i
hepatic MDA compared to control.

Effect of AP 110/82C on total hepatic glutathione: A

dose dependent increase in the level of total hepat
glutathione was observed in the AP 110/82C (50 an
100 mg kg' body weight) supplemented groups when

compared to the disease control group. Thease extracts exhibited comparable DPPH radical scamengi

in _hepatic glliltathion_e level (_6'9311'11 andactivity with IG5, values 5.25 and 5.33 respectively
17.05+2.93 pg mg protein) treated with 100 mg Kg compared to vitamin C (k4.5 ug mL).
of AP 110/82C was remarkably higher compared to the The decolorization of ABTS cation radical is an

control group (5.78+2.30 ug g protein). T_qe unambiguous way to measure the antioxidant actofity
100 mg kg" AP 110/82C treated group and 10 mg'’kg phenolic compounds. Recently, Awila al.*? found
prednisolone (13.6+2.30 g Mgrotein) treated group positive correlations between phenolic content and
exhibited statistically ~ significant improvement of antioxidant activity tested using the Oxygen Radica
hepatic glutathione levels compared to control. Absorbance Capacity (ORAC), ABTS and the 1,1-
Diphenyl-2-Picrylhydrazyl (DPPH) assays. Thus the
Effect of AP 110/82C on total hepatic catalase levels: ability of a compound to scavenge ABT®adical can
A dose dependent increase in the level of totahtiep demonstrate oxygen radical absorbance capacity.
catalase was observed in both the AP 110/82C (80 arRResults of the present study revealed that metheambl
100 mg kg body weight) supplemented groups when@dueous —methanol extracts —possesses superior
compared to the disease control. The increasepiatie  2Ntioxidant activities (Fig. 3). Methanol and aqueo
catalase levels (668.95+75.69 and 777.02+82.15gi§ m methanol extracts oA polystachya _showed very potent
L ABTS radical scavenging activity @& 5.3 and
protein) in 50 and 100 mg KgAP 110/82C treated 6.2 ! d to Vitamin C (12 Lt
groups were remarkably higher than that in therobnt = hg mL ) compared to Vitamin C (124 mL.").

_ . . FRAP assay measures the reducing ability of
group (510.0+1.092 g rigprotein), however only high 4 nioxidants against oxidative effects of reactive

dose treated group exhibited statistically sigaific oxygen species. Electron donating anti-oxidants &an

efficacy in improving hepatic catalse levels conepafo  described as reductants and inactivation of oxilagt

those of control and 10 mg Kg prednisolone reductants can be described as redox reactionsl Tot

(510.0+1.092 pg m§ protein) treated groups. antioxidant power may be referred analogously talto
64



Am. J. Infect. Dis., 5 (2): 60-67, 2009

reducing power. In the current study methanol and 2%,
aqueous methanol extracts Af polystachya exhibited S _ o *
about 2 folds greater antioxidant power with;E@lues E E, | X
12.8 and 18.6 pg mt respectively when compared to S 2 1¢|
Vitamin C having E€>25 pug ml™. S
MDA is the major oxidation product of peroxidized g £ 10
poly-unsaturated fatty acids and the increased MDA &
content is an important indicator of lipid - 5‘
peroxidatioff®\. Liver is the main detoxifying organ in ol : :
the body and as such it possesses a high metabtdic CMC contro AP-110/82( AP-110'82C Pred risolon
and it is subjected to many insults potentially siag (50mg kg") (100 mg kg') (10 Mgkg)

oxidative stress. Hence, a corrective measure to .
stabilize the hepatic antioxidant defense systerofis Fig. 6: Effect ofA. polystachya fraction (AP-110/82C)
paramount importance for the maintenance of h&8ith on Hepatic glutathione level

The present study was undertaken to assess ttu effe Note:  Bar diagrammatic representations of hepatidathione
concentrations in different group of animals. Afier days

oral _admlmstrauon qf AP 110/82C an active fragtio of FCA challenge. The bars represent, control, AB/82 C
obtained from a mixture of methanol and aqueous 50 100 mg kg and prednisolone 10 mg ®g Each bar
methanol extracts, on thm vivo antioxidant status represents mean=SEM. N = 6, *: p<0.05

through the estimation of MDA concentration in the

liver of rats (Fig. 5). é 1000
The hepatic MDA content animals subjected to = ggg, f

FCA-induced oxidative stress was found to be '2 700

significantly increased. This enhanced oxidativesst g 5001

however was significantly (p<0.05) reduced in bibih g igg:

treatment groups. AP 110/82C showed dose dependent & 300-

(320.6 and 269.3 pM myprotein respectively for 50 g 200

and 100 mg kg) and statistically significant inhibition g 100c; ‘ ‘ ‘

of lipid peroxidation as shown by the reduction in CMC Contro AP-110/82CAP-110/82CPrednisolone
hepatic MDA level and the efficacy was found to be (50 mg kg’) (100mg kg") (10 mg kg?)

better than predinisolone at 10 mgkdose.
Glutathione, a major non-protein thiol in living Fig. 7: Effect ofA. polystachya fraction (AP-110/82C)

organisms, plays a central role in coordinating the on Hepatic catalase level

body's antioxidant defense processes. ExcessivBote: Bar diagrammatic representations of hepatatalase
peroxidation causes increased glutathione consompti g?';ccegtéﬁgcl’lgi n ‘!‘r‘;f]grzgtrsg:gufeg; Sn'gi'ibfgg;?
Reduced thiols have long been reported to be éabent 50, 100 mg kg% - predniso'loone 16 g Rg Each bar
for recycling of antioxidants like vitamin E andasinin represents mean+SEM. N = 6, *: p<0.05

cB®. Administration of thiol compounds such as
glutathione, cysteine and methionine have been Bhow  caialase is an enzymatic antioxidant widely

to protect against oxidative stress in humans angisyibuted in all animal tissues including RBC and
animals. The liver tissue glutathione levels werejer  catalase decomposes hydrogen peroxide and
significantly depleted in the placebo treated avintr | brotect the tissues from highly reactive bysir
group after inducing the oxidative stress with FGAe radical$®. AP 110/82C supplementation resulted in

tissue glutathione levels, however, were signifigan o . L
elevated in the groups supplemented with AP 110/SZdjose dependent and significant improvement in iepat

Treatment with AP 110/82C resulted in significant cat@lase levels. Both doses (50 and 100 m@kgAP ,
(p<0.05) increase in hepatic glutathione levels110/82C exhibited better |mprov<_ement in hepatic
compared to that of FCA-induced oxidative stress.ra Catalase levels compared to prednisolone 10 mg kg
Therefore, it clearly demonstrates that AP 110/82dreated group, as shown in Fig. 7.

have protective role against oxidative damage m th

liver tissue. Hepatic glutathione status exhibibgdAP CONCLUSION

110/82C at 100 mg kg body weight was better than

that obtained by prednisolone 10 mg'kgeated group, In the present investigation, we evaluated
as shown in Fig. 6. comparative antioxidant  activity of various
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A. polystachya extracts in comparison to Vitamin C. 9.
Methanol and agqueous methanol extracts exhibited up
to 3 fold better efficacy in various vitro antioxidant
assays. Thesm vitro results are supported kg vivo

data. Rats supplemented with 50 and 100 mg k#

AP 110/82C resulted in dose dependent and significa 10.
improvement in oxidative status, as indicated by
significant reduction in hepatic lipidperoxidatiavith
simultaneous elevation in hepatic glutathione andll.
catalase levels. These antioxidant  studies veauo
superior efficacy oA. polystachya extracts and the
potent fraction AP 110/82C. As AP 110/82C is of
natural origin, it is a safe and effective intertien for
free radical mediated diseases.
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