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ABSTRACT

To evaluate the in vitro a- glucosidase inhibitory activities of ethanolic extract from aerial part of Oldenlandia
corymbosa. Postprandial hyperglycemia which was focused in the therapy for diabetes was the prime characteristic
of diabetes mellitus. Pancreatic a- glucosidase inhibitors techniques lower the levels of postprandial blood glucose
levels by controlling carbohydrate metabolism and they are the most effective. The therapeutic methodologies
includes diminishing hyperglycemia goes for inhibiting the enzyme o- glucosidase. Herbal remedies are well known
for their establised ability and acceptability together with lower expenditure and lesser side effects for which they
were considered more aporopriate for our study. The ethanolic extract obtained was subjected to in vitro alpha
glycosidase inhibitory assay for which starch azure was used as the substrate and por cine pancreatic amylase as the
enzyme . Enzyme solution was premixed with the extract at various concentrations (20, 40, 60, 80 and 100
mg/ml).Colorimetric reagents and Substrate solutions were added to the reaction. Spectrophotometric method was
used to measure the release of glucose. The positive control used was acarbose. The extract (20 to 100 mg/ ml) was
found to inhibit a- glucosidase activities. The extract has shown higher reduction of a-glucosidase. Inhibition at
various concentrations were significantly different (p<0.05).The results shows 90% reduction in «- glucosidase
activity. This finding tells the utilization of ethanolic extract of aerial plant of Oldenlandia corymbosa is effective in
inhibiting a-glucosidase thereby proving to be potential anti-diabeteic agent.
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INTRODUCTION

Diabetes mellitus is a persistent disease, thatléstified by elevated blood glucose levels produdeie to
derangement in the carbohydrate, fat and proteiraoism Over several years diabetes mellitus has become one
of the main health issue worldwide; reaching widead proportions [1,2Even though both the forms of diabetes
have different pathology, they have hyperglycemi@ommon. In type 2 diabetes, the high level otgae in the
blood is caused by an abnormal insulin secretiankiéned with or without the impairment of insulintiao[3]. In
2000, the world health organization approximatedaerall 171 million of people with diabetes meititfrom the
world population, and is estimated to increase@® Riillion by 2030[4,5]. Active constituents of tp&ant products
are used as alternative medicines to treat diabldrbal extracts or plant products are rich inrutie compounds,
flavonoids, terpenoids and other constituents whiglp in diabetic treatment [6]. The drugs derifreain medicinal
plants are considered to be safe & cost effectivereas the synthetic hypoglycemic agents produteuseadverse
effects [7]. The report from the ethno-botanicdbimation briefs that about 800 plants may possesisdiabetic
potentials various natural sources including theitmducts of plants that have been investigateddsiraining the
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production of glucose from carbohydrates in the guglucose absorption from the intestine [8,9]alneent of
diabetes include: increasing the action of insélam the tissues that have been selected alreaitly,tine use of
stimulator (biguanides, thiazolidinedione); provukithe autogenous insulin secretion by the usealldérsylureas
(glibenclamide, glimepiride), and reduction of tthemand for insulin using specific enzyme inhibit@@sarbose,
miglitol). However, there is a burden of after effelike diarrhea, nausea, dyspepsia, cardiacdtibar, tissue
swelling and dizziness with the use of these da@4[l]. Absorption of glucose can be delayed byelomg the
amount of digestion of carbohydrate. Blockage @& thammalian alpha amylase enzyme in the intestioaldv
delay the degradation of starch and polysacchat@esonosaccharaides affecting their absorptionreethey can
be absorbed. This would cut down the act of abagrbf glucose and thereupon reduce postprandiabdbitucose
level[12]. Oldenlandia corymbosa (L.) Lam. synHedyotis corymbosa (L.) Lam. (Rubiaceae) is a weedy annual herb,
found especially during monsoon in fields throughtmdia, Sri Lanka, tropical East Asia. It is wigejrown in
India. In the present workQldenlandia corymbosa vegetative plant was evaluated for Pharmacognadstica
phytochemical properties and pharmacological a@iwi[13]. HPTLC chromatograms obtained when th& HP
plate was scanned at 310 nm, imeax of the reference standard used for the anabfsdenlandia corymbosa,
showed immense variationSldenlandia corymbosa exhibited bands at Rf 0.41, 0.48, 0.54, 0.65, @7d 0.85 the
peak should correspond to that of ferulic acidvétels rutin in the plants. The retention time bé tethanolic
extract ofOldenlandia corymbosa has given good agreement with standard rutin and gadidf14]. The aim of the
present study is to establish ilmevitro antidiabetic and antioxidant potential @fidenlandia corymbosa.

MATERIALS AND METHODS

Plant materials

The fresh aerial plants oOldenlandia corymbosa were collected from the natural habitats of Kagath
Thoothukkudi district, Tamil Nadu, India. Taxononientification was made by Botanical Survey of lted
Plants Unit Siddha, Government of India, Palayarsko®The aerial part of the plants were washedaighly in
running tap water after removing the soil particesladhered debris and was finally washed withletdistilled
water. The fine powder of aerial plants were stdritxd and grounded and the powdered materials stered in air
tight polythene bags until use.

Preparation of extract

By using ethanol (40-60°C), powdered aerial paiaeks were separated successfully by hot contsipeucolation
method using Soxhlet apparatus until the completdiyracted (until colour of solvent in siphon tubens
coulourless).by using a rotary evaporator the ektvgas then concentrated and subjected to freegiagdin a
lyophilizer until dry powder was obtained.

In vitro a-glucosidase inhibition activity

The inhibitory activity of the enzyme-glucosidase was determined by premixinglucosidase (0.07 Units) with
20-100 pg/mL of the extract. Then 3mM p-nitrophenylglucogryoside was added as a substrate. This reaction
mixture was incubated at 37°C for 30 min. The rieactvas then aborted by the addition ofof 2 mL oflism
carbonate. Theo- glucosidase activity was found out by measurifg tp-nitrophenyl release from p-
nitrophenylglucopyranoside at 400 nm. Using theegiformula the %-glucosidase inhibitory activity can nbe
calculated

% Inhibition = (Control OD-Sample OD / Control O®)100

The concentration of the sample extract to inhifztf(50%) of a-glucosidase activity under assay condition is
known as The I value.

Statistical analysis

Tests were carried out in triplicates. The meamniesiwere calculated from the triplicate values, M&s&D (n=3)
and if p <0-05 the difference between groups @aednsidered as stastically significant.. Fromtdtpercentage
inhibition verses log inhibitor concentration, th@s, values were calculated and from the mean inhipit@ues
nonlinear regression analysis were calculated
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RESULTS

Alpha glucosidase inhibitory activity for the etldio extract ofOldenlandia corymbosa is presented in Table 3.The
inhibition of a- glucosidase potential shown maximum activity 6f%8% at 100ug/ml. The kgfor the ethanolic
extract ofOldenlandia corymbosa was found to be 48.65ug/ml, the extract showeda gntidiabetic activity (Fig
:1). The IG, for the ethanolic extract oBldenlandia corymbosa and standard (acarbose) were found to be
48.65ug/ml and 42.43.g/ml respectively.

Table 1- IC, value for acarbose in alpha glucosidase inhibitorpssay ofin vitro antidiabetic activity

S.No 2;25;2?32?;& % of inhibition | IC so (ng/mL)
1 20 9.2

2 40 48.64

3 50 68.33 43.23
4 80 81.03

5 100 94.52

Table 1- ICso value for Oldenlandia corymbosa aerial plant extract in alpha glucosidase inhibitoy assay ofin vitro antidiabetic activity

Concentration of

S.No sample (ug/mL) % of inhibition | IC 5o (ug/mL)
1 20 19.53
2 40 39.25
3 60 54.88 54.79
4 80 68.61
5 100 82.98

Fig 1: ICs, value for Oldenlandia corymbosa aerial plant extract in alpha glucosidase inhibitoy assay ofin vitro antidiabetic activity
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DISCUSSION

Diabetes mellitus is one of the metabolic disorctearacterized by the presence of hyperglycemiatduefective
insulin secretion, defective insulin action or hotle dearth of insulin in the human system affeetdohydrate,
fat and protein metabolism. A therapeutic approtctreat diabetes is to decrease postprandial giymemia.
Synthetic inhibitors are generally used, and a@amnto be associated with various gastrointessit# effects such
as abdominal pain, flatulence and diarrhea in pegielherefore, it is the need of time to idenafyd explore the
inhibitors from natural sources having fewer sidieas to treat diabetes. Alpha glucosidase is iamportant
enzyme involved in the digestion of carbohydratesffpha glucosidase is involved in the breakingvdoof starch
and disaccharides to glucose[2].The process ofidedtion of carbohydrate to glucose is deferredhsyinhibition
of alpha-glucosidase; hence decrease in postpiangiarglycemia is achieved. In this study, invgstion has been
done to assess the inhibiting capability of alpfigeosidase. The alpha-glucosidase inhibitors disferdegradation
of carbohydrate, which slows down the accumulatbrglucose. The exemplar efglucosidase inhibitors are
Acarbose and Miglitol which reduces absorption tdrch and disaccharides. Acarbose just like a cexnpl
oligosaccharide which delays the absorption of alaydrates and inhibits the action of pancregtigcosidasein
breakdown of starch. Hence, the preclusion of gitwr of carbohydrate after food intake is a prudberapeutic
approach for postprandial (PP) blood glucose leredsiction in patient with diabetes mellitus. Tliisachieved by
the inhibition of the enzymesl-glucosidase. In the present study, findings revieat Oldenlandia corymbosais
coherent in inhibiting alpha-glucosidase. The etifiarextract indicated higher inhibition potentiélirthermore it
was observed that plant reacted towards alpha gild@se. The culmination of this study shows thaamolic
extract ofOldenlandia corymbosa, has inhibitory effects on -glucosidase which manifest potential antidiabetic
activity. In ourin vitro model, the results provide a scientific platfonmimplementingOldenlandia corymbosa
aerial part of plant extract for the treatment iafbetes. In conclusion, further research is necgseaauthenticate,
before executing clinically as a potential and ahle anti diabetic therapy.

Acknowledgement
The authors are grateful to UGC- BSR fellowshiprfroyniversity Grants Commission (UGC), New Delkmidia,
for providing financial support for this investigat

REFERENCES

[1] WHO, 2006 Plant Foods Hum.Nutr, 63: 27-33.Switzerland.,

[2] Muhammad Naeem Qaisat al Tropical Journal of Pharmaceutical Research November2014 13(11):1833-
1836

[3] T. MaybaGnanaSuky, B. Parthipan, C. Kingston ani&.\Wohan, PharmTech Res.20113(2) International
Journal of PharmTech Research CODEN (USA): IJPBIEN : 0974-4304Vol. 3, No.2, pp 881-883, April-June
2011

[4] G.Keerthana, M.K. Kalaivani, A.Sumathy Pharm Clin Res, vol 6, suppl 4,201332 -36 issn-0974-2441
department of biomedical sciences, sriramachandreetsity chennai,india received:15 may 2013, redisand
accepted:18 jul013

[5] KavithaSama, KamarajMurugesan and RajeshwariSivasggn Journal of Plant Science and Research, 2012 2
(4):550-553 Department of Biotechnology, SchoolLdé sciences,Karpagam University, Eachanari, Ceaitote,
Tamilnadu, India ISSN : 2249-7412

[6] M. Amin Mir, S. S. Sawhney, M. M. S. Jassalln-vitrantidiabetic studies of various extracts of
TaraxacumofficinaleThePharma Innovation Journal 015; 4(1): 61-66 IS3R77- 7695 Uttaranchal College of
Science and Technology, Dehradun India

[7] Danish Ahmed, Vikas Kumar, AmitaVerma, Girija Shanhukla and Manju Sharma Antidiabetic, antioxtdan
antihyperlipidemic effect of extract oEuryale feroxsalish. with enhanced histopathology of pancreas, liver
and kidney in streptozotocin induced diabetic rats

[8] M. I. Kazeem,J. O. Adamson,and |. A. OgunwandeMadfekhibition of a-Amylase ando -Glucosidase by
Aqueous Extract oMorindalucidaBenth Leaf Volume2013 Article ID 527570,6 pages Received 16 A@@13
Revised 1 Octobe2013 Accepted 11 October 2013 epartment of Biochegisigos State University, PMB 0001,
LASU Post Office, Lagos, NigeriaHindawi Publishi@grporation BioMed Research International

[9] foliaM. IsmailShareef ,P Jagan Mohan Reddy,S.M.@aihi,KS.Dayananda,AjayMandal, PurushothamK.
International Journal of Innovative Research in Science, Engineering and Technology Vol.3,Issue 3, Marct2014

138



R. Ramprasadet al Der Pharma Chemica, 2016,8 (20): 135-139

ISSN: 2319 - 8753 Department of Biotechnology Eergiing, Acharya Institute of Technology, Bangal66&
107, Karnataka, India

[LO]NizamUddin, Md.RakibHasan, Md.MonirHossain, ArjyataSarker, A.H.M.NazmulHasan, A.F.M. Mahmudul
Islam, Mohd.Motaher, H.Chowdhury, Md.SohelRafgian Pac J Trop Biomed 2014 4(6): 473-479

[11]M. I. Kazeem, J. O. Adamson, and I. A. Ogunwandel®&4oof Inhibition ofu- Amylase andi-Glucosidase by
Aqueous Extract oMorindalucidaBenth Leaf BioMed Research InternationaDepartment ofcBamistry, Lagos
State University, PMB 0001, LASU Post Office, Laghiggeria Volume 2013, Article ID 527570, 6 pagescBived
16 April 2013; Revised 1 Octob2013 Accepted 11 October 2013

[12]Parul Sharma, RekhaVijayvergi/itro o- Amylase Inhibitory Activity and GC-MS Analysis of
Petreavolubilis Plant Pathology and Biochemistry Laboratory, Dapant of Botany, University of Rajasthan,
Jaipur, India Volume 4 Issue 4, Ap2i015

[13]A. Zahir Hussain and S. Kumaresasian Journal of Plant Science and Research, 2013 3(4):155-158 ISSN :
2249-7412

[14] Mammen D, Daniel M, Sane RResearch Journal of Pharmaceutical, Biological and Chemical Sciences
January — MarcR011RJPBCS Volume 2 Issue 1 Page No. B23N: 0975-8585

139



