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ABSTRACT

The present study was intented to investigate the in vitro o- amylase and o- glucosidase inhibitory activities of
ethanolic extract from whole plant of Lactuca runcinata (DC.). Postprandial hyperglycemia is a prime
characteristic of diabetes mellitus and has been a focus in the therapy for diabetes. Pancreatic a-amylase and o-
glucosidase inhibitors offer an effective technique to lower levels of postprandial hyperglycemia by means of control
of starch breakdown. Both the therapeutic methodologies which include diminishing hyperglycemia goes for at
inhibiting the enzyme a-amylase and o- glucosidase. In this study range, herbal remedies are considered convenient
for management of Type 2 diabetes with postprandial hyperglycemia because their traditional adequacy and
acceptability, low expenses, lesser side effects. The ethanolic extract got was subjected to in vitro alpha amylase and
alpha glycosidase inhibitory assay utilizing starch azure as a substrate and porcine pancreatic amylase as the
enzyme . The enzyme solutions were premixed with extract at distinctive concentrations (20,40,60,80 and 100
mg/ml). Substrate solutions and colorimetric reagents were added to the reaction. The release of glucose was
measured by spectrophotometric method. Acarbose was utilized as the positive control. The extract (20- 100 mg/ ml)
totally inhibit o- amylase and a- glucosidase activities. The extract produced higher reduction of a-glucosidase
activity than o-amylase. Inhibition at various concentrations were significantly different (p<0.05).The results
demonstrated a significant (more than 80%) reduction in a- amylase and additionally 90% reduction in o-
glucosidase activity. This finding gives the utilization of ethanolic extract of whole plant of Lactuca runcinata
effective in inhibiting a-amylase and o-glucosidase thereby proving to be potential hostile to hyperglycemic agents.

Key words: a- amylasep-glucosidasetn vitro antidiabeticLactuca runcinata.

INTRODUCTION

Diabetes mellitus (DM) is an interminable metabddgue described by both postprandial and fastypetylycemia
with unsettling influences in carbohydrates, fatl gamotein metabolism. Hyperglycemia in diabetes esrabout
either from a flat out inadequacy in insulin seioret(type I) or insulin activity (type 1) or botfT.he occurrence of
diabetes has expanded worldwide as of late. Thesasd number of individuals with diabetes was 3omiin
1985, 150 million in 2000 and after that 246 millim 2007, as per the International Diabetes Fdideralt 474
anticipates that this number will hit 380 milliogy B0O25".

Treatment of diabetes include: improvement of tttévely of insulin at the objective tissues, withet utilization of
sensitizers (biguanides, thiozolidinediones); ewient of endogenous insulin discharge with thezatibn of
sulfonylureas (glibenclamide, glimepiride), and m&se of the interest for insulin utilizing parteuenzyme
inhibitors (acarbose, miglitdf). Nonetheless, there is a trouble of undesiralaetians like looseness of the bowels,
nausea, dyspepsia, myocardial infarction, periphstama and tipsiness with the utilization of thessdications.
Plants have been a commendable wellspring of meaiisathat have been gotten specifically or in andabout
way from them. It is accounted for that around §lnts may have hostile to diabetic poteftiaHypoglycemic
activity of therapeutic plants is because of tlugipacity to restore the capacity of pancreatia¢issby bringing
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about an increment in insulin yield, hindering tiéestinal ingestion of glucose or encouraging telites in
insulin subordinate proces§e&

As of nhow medications of diabetes, notwithstandimgulin supplement incorporates numerous oral hiypegnic
agents alongside among fitting diet and exercisee @medial methodology which may turn out to befulsfor
treatment of diabetes is to diminish the post-pia@nidyperglycemia. This can be accomplished by éiimdy the
ingestion of glucose through the hindrance of wbahydrate hydrolyzing enzymes in the digestiaettrThel -
glucosidase compounds, for example, an amylasénackarge of the breakdown of oligo and/or disaddeato
monosaccharides. Inhibitors of these compoundg/aelebohydrate assimilation and drag out genendlotgydrate
processing time bringing on a checked reductiothenrate of glucose retention in this manner bhgthe post
prandial plasma glucose ri8e Cases of such inhibitors which discover applaatin the clinical practice for
administration of diabetes are acarbose, miglital &oglibos&’. In any case, these medications are known not
connected with different gastrointestinal symptofies, example, abdominal pain, flatulence and digartin the
patient®. Hence, it is the need of time to recognize anestigate the amylase inhibitors from natural sesirc
having less side effects. The Indian traditionatesn of prescription rehearsed for over a greatynyaars have
reports of various against diabetic plants withknown symptoms. Numerous plants and their prodoate been
generally recommended and utilized for diabetiatireent all around the globe with less known untimglpremise

of their functioning. Subsequently, these charéstierproducts should be assessed scientificallgrder to check
for their against diabetic propertidsactuca runcinata DC.; Synonyms]).. heyneana DC.. Family: Compositae;
Asteraceae. This occurs many parts of India, as a common wéeid considered as valuable medicinal herb in
traditional systems of medicine in India. Actioruidtic, slightly aperient. It is used as a diuraticcalculous
affections, also for chronic obstruction of livendabowel8%. A smaller var., found in western Uttar Pradesh,
Rajasthan, Saurashtra and the Deccan Penninselquéted with.. remotiflora DC. However, the plant is reported
to possess the activities like antibacterial attitf, phytoconstituents’, in vitro antioxidant activit}®,andin vitro
cytotoxic activity*®. Literature survey revealed that there is a ntiezascientific reports regardiniqn vitro studies
on a- amylase and-glucosidase inhibitory activities of this planthérefore, objective of the present investigation
was to study the effect of ethanolic extract of tghplant of Lactuca runcinata (DC.) on o- amylase andx-
glucosidase inhibitory activities by vitro methods.

MATERIALS AND METHODS

Plant materials

The fresh whole plants ofLactuca runcinata (DC.) were collected from the natural habitats ddyKthar,
Thoothukkudi district, Tamil Nadu, India. Taxonomentification was made by Botanical Survey of Nadl
Plants Unit Siddha, Government of India, PalayanakofThe soil particles remove from sample were heds
thoroughly in running tap water and adhered dedmis finally washed with sterile distilled water.€eTfine powder
of whole plants were shade dried and ground . Tvedgred materials were stored in air tight polythbags until
use.

Preparation of extract

The hot continuous percolation method in Soxhlepaagtusused for the above powdered materials were
successively extracted with ethanol (40-60°C) férhdurs. Then the extract was concentrated by usingtary
evaporator and subjected to freeze drying in aHit@er till dry powder was obtained.

In vitro [1-amylase inhibition activity™®

The a-amylase (0.5 mg/mL) was premixed with extract atious concentrations (20-100 pg/ml) and starch as
substrate was added as a 0.5% starch solutioratbtlse reaction. The reaction was carried out7dC3or 5 min
and terminated by addition of 2 mL of DNS (3,5-thosalicylic acid) reagent. The reaction mixturesvieated for
15 min at 100°C and diluted with 10 mL of distillegater in an ice bathu- amylase activity was determined by
measuring spectrum at 540 nm. Ther%mylase inhibitory activity is calculated by ttaldwing formula

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

The 1G, value was defined as the concentration of the aextract to inhibit 50% ofi-amylase activity under
assay condition.

In vitro a-glucosidase inhibition activity

The enzymau-glucosidase inhibitory activity was determinedgrgmixinga-glucosidase (0.07 Units) with 20-100
ug/mL of extract. Then 3mM p-nitrophenyl glucopyraite was added as a substrate. This reaction raixtas
incubated at 37°C for 30 min and the reaction vemminated by addition of 2 mL of sodium carbondatkee a-
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glucosidase activity was determined by measuriegptimitrophenyl release from p- nitrophenyl gluc@mpside at
400 nm. The %-glucosidase inhibitory activity is calculated tmetfollowing formula

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

The G, value was defined as the concentration of the Eamxiract to inhibit 50% od-glucosidase activity under
assay condition.

Statistical analysis

Tests were carried out in triplicates. The mearueslwere calculated from the triplicate values.u€al were
expressed as the Mean + SD (n=3) and differenciegelb@ groups were considered to be statisticafjgibcant if
p<0.05. The IG, values were determined from plots of percentap#ition verses log inhibitor concentration and
were calculated by non linear regression analysim the mean inhibitory values.

RESULTS

According to the outcomes got from the respectiudysit is being shown that there was a dose-degr@ridcrease
in percentage inhibitory activity against alpha éamg enzyme. The rate inhibition value correspagiglimcreases
with increase in the dose concentration as indic@tethe particular tables and graphs. The etharmiiract of
whole plant showed marginally more inhibitory effewhich could be expected the more polyphenolstients
being found in the ethanolic extract.

Table 1- ICs value for acarbose in alpha amylase inhibitory ass/ of in vitro antidiabetic activity

Concentrationof | .. . ..
S.No sample (ug/mL) % of inhibition | IC 50 (Mg/mL)
1 20 35.12
2 40 56.22
3 60 74.23 32.55
4 80 87.22
5 100 93.97
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Fig 1: ICs value for acarbose in alpha amylase inhibitory assy of in vitro antidiabetic activity

Alpha amylase inhibitory activity for the ethanoéigtract ofLactuca runcinata presented in Table 2. The inhibition

of a- amylase potential shown maximum activity of 8223t 100ug/ml and Standard (acarbose) was foulhe to

93.97% at 100 pg/ml. (Fig:1) The §lfor the ethanolic extract dfactuca runcinata and standard (acarbose) were
found to be 32.55ug/ml and 61.75ug/ml respectivibly.extract showed a better antidiabetic actiffig : 2).

Table 2- 1Cso value for L. runcinata ethanolic whole plant extract in alpha amylase inifbitory assay ofin vitro antidiabetic activity

S.No ng:‘ncsgtzﬁg‘/’;g % of inhibition | IC so (ug/mL)
1 20 17.79

2 20 33.33

3 60 48.90 61.75
4 80 60.22

5 100 82.23
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Fig 2: ICs value for L. runcinata ethanolic whole plant extract in alpha amylase iniitory assay ofin vitro antidiabetic activity

Alpha glucosidase inhibitory activity for the etldin extract ofLactuca runcinata presented in Table 3. The
inhibition of a- glucosidase potential shown maximum activity 6f% at 100pg/ml. The kgfor the ethanolic
extract ofLactuca runcinata was found to be 41.35ug/ml, the extract showedaa gntidiabetic activity (Fig :3).

Table 3- 1Cso value for L. runcinata ethanolic whole plant extract in alpha glucosidasahibitory assay ofin vitro antidiabetic activity

S.No ng’%csgtzﬁg‘/’;g % of inhibition | IC s, (Hg/mL)
1 20 34.35
2 40 49.65
3 60 58.62 41.35
4 80 73.44
5 100 90.70

% Inhibition Vs Conc.
100+

80
60

40

% inhibition

0 T T 1
0 50 100 150

Conc. ug/mL

Fig 3: ICs value for L. runcinata ethanolic whole plant extract in alpha glucosidasmhibitory assay ofin vitro antidiabetic activity
DISCUSSION

Diabetes mellitus is a metabolic issue and thevagiable for its control is insulin. Absence ofufia in the body of
an organism affects carbohydrate, fat and proteitabolisnt”. The control over diabetes mellitus without adeers
effects is a challenge to therapeutic group. Syittlehibitor causes adverse effect such as abdalrpiain, diarrhea
and soft faeces in the colon. The inhibition ofralamylase and alpha-glucosidase would defer theadation of
carbohydrate, which causes a diminishing in thénaksgion of glucose; therefore the rise of poatmtial blood
glucose level decreas®s Amylase inhibitors are otherwise called as stdvicitkers because they prevent dietary
starch from being consumed by the body and in fasiner lower postprandial glucose le#f8. Slowing the
processing and breakdown of starch may have ugefidcts on insulin resistance and glycemic indextrad in
individuals with diabetdd%. In our examination we found that ethanolic extmmoderately inhibitedi-amylase.
From phytochemical screening we can see that pcesginsaponin, steroid and terpenoid which mayelspansible
for this restorative activity. Natural polyphendisive been accounted to inhibit the activity of ohgwrate
hydrolyzing enzymes like-amylase a-glucosidasé®. Terpenoids also a promising source for bioldgicactive
natural compounds which have potential for invegégand development of new substances with phatogico
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activity. []-amylase inhibitory activity was connected only &deanane, ursane and lupane type terpefi8ids a
past study saponins have likewise been observdikta probable-amylase inhibitdf>?%. The mechanism by
which this ethanolic extract applied this effectynfiee because of its action on carbohydrate bindiggpns of( -
amylase enzymes that catalyze hydrolysis of theléns-1, 4- glucosidic linkages in starch and other tegla
polysaccharides have likewise been focused forctmeealment of postprandial hyperglycemia. Henluis, study
support the case that natural inhibitors from diefslants haver-amylase inhibitory activity and could be utilized
as successful therapy for the management of past@aiehyperglycemia with minimal adverse effects.

The inhibitors of alpha-glucosidase hinder the pssing of carbohydrates and moderate down the iestsom.
Acarbose and miglitol are known to be the compatithhibitor ofa-glucosidases and lessens absorption of starch
and disaccharid&&. Henceforth the therapeutic approaches for lesgepbstprandial (PP) blood glucose levels in
patient with diabetes mellitus is to avert absanptof carbohydrate after food intake. Postprandiabd glucose
level in diabetic patients gets expanded becauskecdinhibition of two of these two enzymes-@émylase and-
glucosidase&f. The a- amylase inhibitors likewise go about as an agasupplements and discourages the
processing and assimilation of carbohydrates. Azshust like a complex oligosaccharide delaysatbeorption of
carbohydrates and inhibits the action of pancreatiglase in breakdown of starch. In the presemtystinvestigate
has been done to assess the inhibiting capabifitglgha-glucosidase and alpha-amylase. The prdgmting
reveals thatactuca runcinata efficiently inhibits both alpha-amylase and alphaegsidase. The ethanolic extract
indicated higher inhibition potential, furthermatewas observed that plant reacted more towardsaalpmylase
than that of alpha glucosidase.

In conclusion the result of the present study riedbshat ethanolic extract dfactuca runcinata DC. exhibit the
potential antidiabetic activity focusing on the ilmitory effects ona-amylase andi-glucosidase. In ouim vitro
model, the outcomes give scientific support toutikzation of Lactuca runcinata DC. whole plant extract for the
treatment of diabetes, notwithstanding, furtheestigation is required to validate its utilizatiprevious to clinical
implementation as therapeutic agent.
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