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ABSTRACT

Merremia emarginata Burm.f (convolvulaceag)a perennial, much branched herb (creeper). Ifognd widely
distributed all over the India, especially in darpfaces in upper gangetic plain, Gujarat, Bihar, W&ngal,
Western Ghats, ascending up to 900m in the hills, Goa,nasaka in India, Ceylon and Tropical Africa. Allet
genus of the family are economically importantvdts traditionally used in various inflammatory cdrahs such as
Rheumatoid arthritis, Alkylosing spondylitis, Odtgtritis, Gout etc and also in conditions such Ra&in, Ulcer,
Cancer and Wounds. The antinociceptive, anti-inflteatory and anti-oxidant activities of IP have aldgabeen
scientifically proven. The present invitro antifaiitic and antioxidant study of Merremia emarginateas
undertaken to substantiate its folkloric uses ia treatment of arthritis. Merremia emarginata is@lknown as
Ipomoea reniformis chois.
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INTRODUCTION

The primary advantage of vitro work is that it permits an enormous level of siifiqdtion of the system under
study, so that the investigator can focus on a lsmahber of components [1,2]. For example, the fitherof
proteins of the immune system (e.g. antibodies), tie mechanism by which they recognize and binfibteign
antigens would remain very obscure if not for tkeersive use ah vitro work to isolate the proteins, identify the
cells and genes that produce them, study the pilysioperties of their interaction with antigensdadentify how
those interactions lead to cellular signals thatvate other components of the immune system CHllular
responses are species-specific, lending crossespanalysis problematic. Newer methods of sameiepéargeted,
multi-organ studies are available to bypass livess-species testing [4].

In recent years, the emerging concepts in biolggyesns and the translation of these concepts im@a trials
drive the developments of in vitro diagnostics aggtlons. Upon the comprehensive and emergingoelimeeds,
the probes for in vitro diagnostics are neededetefficiently produced, highly sensitive, quantitat rapid, handy,
and even multiplexed to detect and monitor the bbiecules (e.g., DNA, RNA, and proteins) or biodest(e.g.,
cancer cells, bacteria, and virus) from small anhafndiverse clinical samples (e.g., tissues, bjasgtum, and
urine). The development of simple, reliable, anas@ere probes is a strong current scientific ptyoj5,6].
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MATERIALS AND METHODS

2.1 Plant material and Preparation of Extracts andrractions

Fresh plant materials dflerremia emarginatéBurm. F whole plant was collected during Januarfebruary 2010
from the surroundings of Tirunelveli, were botaflicddentified and authenticated by Prof. JayaramBlant
Anatomy Research Centre, Tambaram, Chennai, Taduijradia.

The shade dried whole plant bferremia emarginatavere coarsely powdered and extracted with ethasig
soxhlet extraction apparatus until exhaustive etiva. The solvent was removed using rotary vacewaporator
and solvent free extracts were subjected for colahtomatography (silica gel 60-120) and furtheraoréractioned
by successive solvents using hexane, chloroforimylatetate and methanol solvents. The differenttifsas
collected were concentrated by rotary vacuum ewporand subjected fan vitro antiarthritic, and antioxidant
studies.

2.21n vitro anti-arthritic activity by inhibition of protein de naturation method

Procedure

1. The Test solution (0.5ml) consists of 0.45mBaf/ine serum albumin (5%w/v aqueous solution) an@3nl of
various extracts/fraction of both plants (250 pg/ml

2. Test control solution (0.5ml) consist of 0.450hIBovine serum albumin (5%w/v aqueous solutiony Bn05ml
of distilled water.

3. Product control (0.5ml) consists of 0.45ml dftillied water and 0.05 ml of test solution (250raky/

4. Standard solution (0.5ml) consists of 0.45mBofine serum albumin (5%w/v aqueous solution) aidbl Of
Diclofenac sodium (250 pg/ml). All the above satut were adjusted to pH 6.3 using 1N HCI. The samplere
incubated at 37°C for 20 min and the temperaturs imareased to keep the samples at 57°C for 3 After

cooling, add 2.5 ml of phosphate buffer to the a&bsulutions. The absorbance was measured using isitsky/
spectrophotometer at 416nm|[7,8]

The percentage inhibition of protein denaturatian be calculated as,
Percentage inhibition = [100-(optical density asttsolution — optical density of product control{optical density
of test control)] x100.

The control represents 100% protein denaturatitwe rEsults were compared with Diclofenac sodiun® (2§/ml).
The percentage inhibition of protein denaturatibditierent concentration was tabulated.

2.31n vitro antioxidant activity

Antioxidant activity should not be concluded baseda single antioxidant test model. And in pracseeeralin
vitro test procedures are carried out for evaluatingaidiant activities with the samples of intereshother aspect
is that antioxidant test models vary in differeespects. Therefore, it is difficult to compare yutine method to
other one. Generallin vitro antioxidant tests using free radical traps aratindly straight forward to perform.
Among free radical scavenging methods, DPPH meihddrthermore rapid, simple (i.e. not involved lwihany
steps and reagents) and inexpensive in compargsather test models. On the other hand ABTS deizaiton
assay is applicable for both hydrophilic and liptiptantioxidants.

2.4 DPPH scavenging activity

The molecule 1, 1-diphenyl-2-picrylhydrazyd,¢-diphenyl$-picrylhydrazyl; DPPH) is characterized as a stable
free radical by virtue of the delocalization of tsgare electron over the molecule as a whole, aotiie molecule
does not dimerize, as would be the case with mihgtr dree radicals. The delocalization of electatso gives rise

to the deep violet color, characterized by an gitgmr band in ethanol solution centered at aboutrsh. When a
solution of DPPH is mixed with that of a substrgaél) that can donate a hydrogen atom, then thisgiise to the
reduced form with the loss of this violet color.

= <C}gﬁ_1‘§;z +AH _C){ @ +A

Diphenylpicrylhydrazy] (free radical) Diphenylpicrylhydrazine (nonradical )
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In order to evaluate the antioxidant potential tiyio free radical scavenging by the test sampleschiange in
optical density of DPPH radicals is monitored. Hiaholic extracts and their respective fractiohbath plants in
different concentration (0.2 ml) is diluted with thanol and 2 ml of DPPH solution (0.5 mM) is addédter
30 min, the absorbance is measured at 517 nm. &leemage of the DPPH radical scavenging is catdilasing
the equation as given below:

% inhibition of DPPH radical = ([Ap — Au|/Ape) 3 100
whereAy, is the absorbance before reaction Agds the absorbance after reaction has taken place.

2.5 Hydrogen peroxide scavenging (}D,) assay

Human beings are exposed tedd indirectly via the environment nearly about 0.2§/lkg/day with intake mostly
from leaf crops. Hydrogen peroxide may enter i tiuman body through inhalation of vapor or mit through
eye or skin contact. J@, is rapidly decomposed into oxygen and water ai&l ifiay produce hydroxyl radicals
(OH*) that can initiate lipid peroxidation and cause MMamage in the body. The ability of plant extrattis
scavenge hydrogen peroxide can be estimated. Ai@olaf hydrogen peroxide (40 mM) is prepared ingphate
buffer (50 mM pH 7.4). The concentration of hydrogeeroxide is determined by absorption at 230 nmgua
spectrophotometer. The alcoholic extracts and tiespective fractions of both the plants in diffeareoncentrations
is added to hydrogen peroxide and absorbance an®3B determined after 10 min against a blank teniu
containing phosphate buffer without hydrogen petexiThe percentage of hydrogen peroxide scaveniging
calculated as follows:

% scavenged (H20,) = [(4; — A,)/4;] = 100
whereA, is the absorbance of control afids the absorbance of test.

2.6 Scavenging of 2,2’-azino-bis (3-ethyl benzo #xole-6-sulphuric acid ) di ammonium salt (ABTS)radtal
cation

The working solution was prepared by mixing stockisons of 7 mM ABTS and 2.4 mM potassium persakghn
equal amounts and allowing them to react for 12 to@m temperature in the dark. The resulting sofutvas later
diluted with distilled water, and the absorbancadrat 734 nm using a UV-visible spectrophotometental of 1
ml of freshly prepared ABTS solution was added tmllof the alcoholic extracts and their respectiierent
fractions of different concentrations, the reactiwixture was vortexed for 10 s and the absorbaraemeasured at
734 nm after 6 min.

2.7 Scavenging of Hydroxy Radical in the Para-Nitrao Di methyl aniline (p-NDA)

To the solution containing ferric chloride (0.1mBL5ml) ascorbic acid (0.1ml of 0.5ml),8, (2mM of 0.5ml)
pNDA (0.01mM of 0.5ml) in phosphate buffer (pH 7.20mM) were added with the various concentratiofithe
extracts and their respective different fractiofstbe plants or standards in distilled DMSO (0.btol produce a
final volume of 3ml. Absorbance was measured an##04,15]

RESULTS

3.11n vitro antiarthritis

Table 1 3.1 a) Effect of extracts and fractions dflerremia emarginata on inhibition of protein denaturation

S.No | Extracts/fractions/Standard(250pg/ml) | % percentage inhibition
1 Extract EME 95.42
2 HFME 14.54
3 Fractions CFME 45.35
4 EAFME 72.56
5 MFME 87.68
6 Standard Diclofenac sodium 98.36

Concentrations of extracts/fractions were taken.2@l for all the sample.
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FIG 1 Effect of extracts and fractions ofMerremia emarginata on inhibition of protein denaturation
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3.21n vitro antioxidant activity

Table 2 3.2 a) Effect of extracts and fractions dflerremia emarginata on DPPH, H:0,, ABTS, p-NDA

S.No Extracts/Fractions/ ICs¢ Values in(pug/ml) £SEM
) Standard DPPH HO, ABTS ~NDA
1 Extract EME 265+1.2 77.6 +1.4% 146+0.985 >100
2 HFME 78.7 £ 0.98 >100 37.8+047 >100
3 Fractions CEME 67.7+0.34 >100 36.7+1.23 >100
4 EAFME 45.7+1.43 >100 23.8+0.37  >100
5 MFME 275+057| 85.6+1.13 18.6+1.78 >100
6 Ascorbic acid 123+098 57.6+05¢ 18.5+0/68 106
7 Standard | Rutin 0.89+0.07] 125+0.79 12.7+1.18
8 Butylated hydroxyanisole BHA - 18.57 +1.09 -

The 1G, values were determined 3 times, +SEM, The potetibxidant activity of extracts and fractions were
determined by minimal 1§ with different model.

The preliminaryin vitro screening was carried out to find out the actixeaets and fractions oMerremia
emarginatafor further proceeding of biological studies.

The results ofin vitro antiarthritis studies revealed that the percentagébition of protein denaturation was
significantly exhibited by alcoholic extract of M@®5.42) and also ethyl acetate (72.56) and meth&aotion
(87.68) of ME. The percentage inhibitions more tfi@fb6 were taken for biological studies.

The in vitro antioxidant activity was already reported for #wdracts of ME exhibited significant activity with
different methods. The results of the above stusiEsved significant antioxidant activity for alcdicoextracts of
ME and also with ethyl acetate and methanol frastiof ME. In the DPPH method, the alcoholic exsaethyl
acetate and methanol fraction of ME showed potetibxidant activity, with IG, values ranging from 20-60 pg/ml.
However, the standards rutin and ascorbic acidbiteld better results with lower igvalues. In the k0, method,
the alcoholic extracts and methanol fraction showetent activity which is comparable with the starl In the
ABTS method, all the extracts and fractions of Mdaibited potent antioxidant activity. In the p-ND#Aethod, the
alcoholic extracts and methanol fractions of MEibitld antioxidant activity. All the extracts andd¢tions of ME
exhibited moderate or potent antioxidant activity.
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DISCUSSION

Most of the investigators have reported that demtsiin of protein is one of the cause of rheumatuitiritis. The
production of auto antigen in certain arthriticedise may be due o vivo denaturation of protein. The mechanism
of denaturation propably involves alteration inctlestatic, hydrogen, hydrophobic and disulphidedioeg. From
the above results the plants extracts/fractionlvsehowed significant activity were selected ifowivo biological
studies [8].

Free radical and reactive oxygen species are walivk inducers of cellular and tissue pathogenesising to
several human diseases, such as cancer, inflampdismrders, rheumatoid arthritis, and diabeteditag] as well
as in the aging process. Many plant species witlexidant activities act as protective agents agjainese diseases.
The potent antioxidant activity was observed usirany methods for all extracts/fractions of both plents. From
the above results, the both the plant extractsifra@xhibited potent antioxidant activities[15].

From the abovén vitro studies the alcoholic extracts of ME and ethylttateeand methanol fraction of ME were
selected for phytochemical and biological studiekrtow the phytoconstituents responsible for thevatactivity.

CONCLUSION

The aboveinvitro studies concluded that extracts and fractions stomederate or potent antioxidant and anti
arthritis activity. Further these extracts and tiats ofMerremia emarginatavere used foinvivo activity
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