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ABSTRACT

Objective: In an attempt to explore herbal drug which may become useful in the prevention of diabetes and antioxidant potential by the ethanol
extracts of Maytenus heyneana (MH) root belonging to the family Celastraceae and their different fractions were studied.

Methods: Different fractionation was done using chloroform, ethyl acetate, and methanol on ethanolic extract of MH and preliminary phytochemical
analysis was done by standard methods to identify the presence of important compounds. In vitro antioxidants activities were carried by 2,2-diphenyl-
2-picrylhydrazyl (DPPH) and 2,2-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid (ABTS) cation radical scavenging assays. For antidiabetic potential,
a-amylase and a-glucosidase enzyme inhibitory studies were carried on different fractions.

Results: Phytochemical studies show the presence of alkaloids, flavonoids, phenols, cardiac glycosides, and terpenoids in all fractionations; however,
tannins and quinones were present in ethyl acetate fraction and saponins in methanolic fraction. For antioxidant activity, ethyl acetate fraction shows
concentration of the sample causing 50% inhibition (IC,) values in 22.31 pg/ml and methanolic fraction shows in 12.82 ug/ml concentrations for
DPPH and ABTS radical scavenging assay, respectively. In case of antidiabetic activity, methanolic fraction offered significant result in inhibitory action
of a-glucosidase and also for a-amylase assay IC (5.28 and 3.14 ug/ml) than other fractions.

Conclusion: From the results of our studies, it can be concluded that MH shows antidiabetic and antioxidant values and methanolic fraction of MH
could be possessed potential constituents in the prevention of diabetes and antioxidant than other fractions. However, further studies are required
to validate.

Keywords: 2,2-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid), 2,2-diphenyl-2-picrylhydrazyl, Antidiabetic, Antioxidants, In vitro studies, Maytenus
heyneana root, a-amylase, a-glucosidase.
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INTRODUCTION Long-term elevation in plasma glucose levels is associated with
macro- and micro-vascular complications leads to heart diseases, stroke,
blindness, kidney, and skin diseases [6]. The generation of free radicals
(exogenous) beyond the scavenging abilities of endogenous antioxidant
defenses results an oxidative stress [7]. Oxidative stress plays a pivotal
role in the pathophysiology and progression of diabetes and its vascular
complications [8]. The harmful effects of oxidative stress such as aging,
anemia, arthritis, asthma, atherosclerosis, cancer, cardiovascular
diseases, diabetes, hypertension, inflammation, myocardial infarction,
and neurodegenerative diseases can be reduced by a constant supply
of natural products [7]. The studies in recent years have shown that
polyphenols in plants scavenge active oxygen species and effectively
prevent oxidative cell damage [9]. The WHO survey indicated that about
70-80% of the world’s population relies on alternative, complementary,

Diabetes, oftenreferred as diabetes mellitus, describes a group of metabolic
diseases characterized by high blood glucose, resulting from either
the insulin production is inadequate, or because the body’s cells do not
respond appropriately to insulin, or both [1], which leads to alternations
or disturbances in carbohydrate, lipid, and protein metabolism.

The global burden of DM is undoubtedly a rising from 108 million in
1980 to 422 million in 2014. The global diabetic prevalence (adults
over 18 years of age) has nearly doubled since 1980, rising from 4.7%
to 8.5% in 2014; this is due to the increased risk factors such as being
obese and overweight. Moreover, in 2012, diabetes caused 1.5 million
deaths and additional 2.2 million deaths are attributed by high blood

glucose. This reflects an increase the risk of cardiovascular and other and traditional medicine based mainly on plant materials for their
diseases. Of these 3.7 million.dea.lths., 43%_ of deaths were oc.curring primary health care [10] and most of which involves the use of locally
before the age of 70 years which is higher in low- and middle-income available plants. The present work in aim to focus on the search of herb,
countries. The World Health Organization (WHO) states that in 2030, which will be found more suitable among the reported herbs toward
diabetes will be the seventh leading cause of death [2]. the control of blood glucose level in hyperglycemic condition based on

their traditional claim of the selected herb.
Diabetes is also characterized by marked postprandial hyperglycemia

(PPHG) [3]. PPHG occurs when the body is not able to produce enough Maytenus genus of flowering plants consists of about 300 species and
insulin to metabolize the glucose load that occurs 1-2 h after a it is distributed mainly in tropical and subtropical areas, with some
meal [4]. The a-amylase and a-glucosidase are the enzymes involved found in warm temperate zones. Research shows that the extracts of
in the digestion of polysaccharides and carbohydrates, which result different parts and isolated substances of Maytenus genus present a
in increased release of glucose from food sources is the main factor, range of pharmacological effects that are antileukemia, antibacterial,
affecting PPHG [5]. Acute increases in plasma glucose (hyperglycemia) anti-inflammatory, gastroprotective, analgesic, antiulcer, antidiarrheal,
concentration which promotes autoxidation of glucose to produce and antinociceptive [11]. Maytenus heyneana (MH) shrubs, synonym

reactive species called as free radicals. of Gymnosporia heyneana belongs to the family Celastraceae as shown
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in Fig. 1. It is distributed southern parts (Andhra Pradesh, Karnataka,
Kerala, and Tamil Nadu) of India. Conventionally, MH is used as
antiarthritic [12], antidiabetic [12,13], anti-snake venom [12], immunity
boosters, cancerous wound healing [12], and antidysentery [14].

The leaf of Maytenus emarginatus, Maytenus putterkloides root, and
bark of Maytenus senegalensis have been found to possess antidiabetic
activity, and also, M. senegalensis and Maytenus royleanus have reported
to possess antioxidant effects. However, the root of MH (Roth.) has not
been reported to antioxidant and pharmacological investigations so far.
Therefore, the present study aimed to evaluate the in vitro antioxidant
and antidiabetic activity of the root extract of MH.

METHODS

Chemicals and reagents

All the chemicals and reagents used were of analytical grade.
1,1-diphenyl-2-picrylhydrazyl (DPPH) was purchased from Sigma
(Sigma-Aldrich Ltd., Mumbai, India). Ascorbic acid and a-amylase were
procured from LOBA CHEMIE Pvt., Ltd. (Mumbai, India). 2, 2’-azino-
bis(3-ethyl benzothiazoline-6-sulfonic acid) (ABTS), potassium
persulfate, dinitrosalicylic acid, potassium phosphate buffer, and
phosphate buffer saline (PBS) were received from SRL (Sisco Research
Laboratories Pvt, Ltd., Mumbai, India). Acarbose and p-nitrophenyl
glucopyranoside (pNPG) were obtained from TCI Chemicals Pvt., Ltd.
(Chennali, India), a-glucosidase was purchased from SD Fine-Chem Ltd.
(Chennai, India).

Preparation of extracts

MH roots were collected from Kolli hills of Tamil Nadu, and it was
washed with clean water and air dried for 2 weeks and ground into
coarse powder. Dried coarse powder (500 g) was extracted with a
90:10 (v/v) mixture of ethanol and water using Soxhlet apparatus.
The resulting solvent was evaporated by rotary evaporator and dried
over a water bath at a 45°C to yield the alcoholic extract of MH. Dried
extract was fractioned using chloroform, ethyl acetate, and methanol.
All the fractions obtained were further used for testing phytochemical
analysis, in vitro antioxidant and antidiabetic activity.

Preliminary phytochemical analysis

Preliminary phytochemical analysis was done by standard methods [15].
Samples of different fractions of MH were tested for the presence of
alkaloids, saponins, tannins, glycosides, flavonoids, phenols, steroids,
terpenoids, quinones, and proteins. Results are expressed as (+) for the
presence and (-) for the absence of phytochemicals.

In vitro antioxidant assay

DPPH radical scavenging assay

The antioxidant activity of the different fractions was determined
in terms of radical scavenging ability or hydrogen donating, using
the stable radical DPPH according to the method of Oyedemi and
Afolayan [16]. The solution of 0.135 mM DPPH was prepared in
methanol. Different concentration of extract (0.5 ml) was mixed
with 2.5 ml of DPPH solution. The reaction mixture was vortexed

Fig. 1: Photographs of (a) Maytenus heyneana (MH) shrubs and
(b) root of MH
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thoroughly and left in the dark room temperature for 30 min. The
absorbance of the mixture was measured at 517 nm. Solution
without sample was served as control and methanol served as blank.
Triplicate determination was made at each dilution of sample, and
the percentage inhibition of free radical scavenging capacity of the
sample was calculated and expressed as concentration of the sample
causing 50% inhibition (IC,)) values of the sample, that is, the
concentration of an inhibitor where the response of DPPH is reduced
by half. Ascorbic acid was used as the reference drug. The ability
of plant extract to scavenge DPPH radical was calculated from the
following formula:

0D of Control — 0D of test N
0D of Control

% DPPH inhibition = 100

ABTS cation radical scavenging activity

The scavenging activity was conducted using the procedure Fan
etal [17]. A stock solution of ABTS (ABTS radical cation) was prepared
by dissolving ABTS (7 mM, 25 mL in deionized water) with potassium
persulfate (K,S,0,) (140 mM, 440 ul). The mixture was left to stand
in the dark at room temperature for 15-16 h (the time required
for formation of the radical) before use. For the evaluation of ABTS
radical scavenging activity, the working solution was prepared by the
previous solution and diluting it in ethanol to obtain the absorbency
of 0.700+0.02 at 734 nm. The solvent extracts and purified compounds
(0.1 ml) at different concentrations were mixed with the ABTS working
solution (1.9 ml) and the reaction mixture was allowed to stand at room
temperature for 20 min, then the absorbance was measured using an
ultraviolet (UV)-visible spectrophotometer at 734 nm. Ascorbic acid
was used as the reference drug. Triplicate of sample was done and
percentage inhibition for radical scavenging activity is calculated by the
given equation and expressed as IC_

0D of Control — 0D of test N
0D of Control

% ABTS cation radial Scavenging = 100

In vitro antidiabetic assay

a-amylase inhibitory assay

The a-amylase inhibitory activity was assessed using methods described
by Fei et al. [18]. a-amylase was dissolved in PBS (PBS, 0.02 mol/],
pH 6.8) at a concentration of 0.1 mg/ml. Various concentrations
of sample solutions (0.25 ml) were mixed with a-amylase solution
(0.25 ml) and incubated at 37°C for 5 min. Then, the reaction was
initiated by adding 0.5 ml 1.0% (w/v) starch substrate solution to the
incubation medium. After incubation at 37°C for 3 min, the reaction was
stopped by adding 0.5 ml DNS reagent (1% dinitrosalicylic acid, 0.05%
Na,SO,, and 1% NaOH solution) to the reaction mixture and boiling at
100°C for 5 min. After cooling to room temperature, the absorbance at
540 nm was recorded by a spectrophotometer. Acarbose was used as
positive control. The result of triplicate determinations of a-amylase
inhibitory activity was done and expressed as percentage inhibition by
the following equation:

Abs 1 —Aszx

Inhibition (%)= Abol
s

100

Where, Abs1 = control and Abs2 = sample. The IC,, of a-amylase was
calculated from its standard calibration curve.

a-glucosidase inhibitory assay

The ability of fractions to inhibit a-glucosidase enzyme was studied by
the method of Ju et al. [19] with minor modification. The samples were
reconstituted with distilled water and dimethyl sulfoxide, respectively,
at various concentrations. 450 pl of extracts were incubated with
a-glucosidase (50 ul, 0.5 units/ml) and 0.2 M potassium phosphate
buffer (1500 pl, pH 6.8) at 37°C in a water bath for 15 min. Then, 250 pl
of 3 mM pNPG was added as substrate. The reaction was incubated
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again for 10 min and then stopped by the addition of 750 pl of 0.1 M
Na,CO,. The absorption of 4-nitrophenol, a product after reaction, was
measured at 405 nm using a UV-visible spectrophotometer. Reaction
mixture without the sample served as negative control and reaction
mixture without the substrate served as blank. Acarbose was used as
positive control. The percentage inhibition of a-glucosidase triplicate
experiments was computed by equation given below and expressed as
IC,, using standard calibration curve.

+ —_ ) — -_—
o — glucosidase inhibitory activity = (AC” ~AC)—(AS - AB) %100
(ACT - ACT)

Statistical analysis

Results of triplicate determinations were expressed as mean *
standard deviation. Statistical analysis was done using the GraphPad
Prism software version 5.0 (GraphPad Software, USA). Statistical
difference between means of test sample and control sample
was evaluated by one-way ANOVA followed by Turkey’s multiple
comparison test.

RESULTS

Preliminary phytochemical analysis

The qualitative phytochemical study on the different solvent fractions
of the roots of MH showed the presence of some secondary metabolites
such as cardiac glycosides, phenols, flavonoids, and terpenoids (Table 1)
in all the fractions. Alkaloid was detected only in chloroform and ethyl
acetate fractions and saponins were present only in methanol fraction.
The presence of tannins was detected in ethyl acetate and methanol
fractions except in chloroform fraction. However, steroids and proteins
were absent in all the fractions.

In vitro antioxidant assay
DPPH radical scavenging assay

DPPH is composed of free radical molecules and a scavenger for other
radicals, which has a deep violet color in solution and it turned to
colorless or pale yellow by reduction (neutralization) of DPPH' to non-
radical DPPH-H in the presence of aradical scavenger (antioxidant) [20].
DPPH" accepts hydrogen donation from an antioxidant and became
paired, shows the scavenging ability of an antioxidant [7]. The obtained
chloroform, ethyl acetate, and methanol fractions were subjected to
DPPH assay in various concentrations from 5 pg/ml to 800 pg/ml and
compared to standard, ascorbic acid. Optical density of test sample was
measured at 517 nm and decreases in the absorbance pattern represent
the extent of radical scavenging activity. A lower IC. value corresponds
with higher the antioxidant activity.

The scavenging effect increased with the increasing concentrations of
test compound. The percentage inhibition values observed at 800 pg/ml
for chloroform, ethyl acetate, methanol fractions, and the standard
ascorbic acid were 96.62, 97.29, 96.82, and 98.49%, respectively, and
the same shown in Fig. 2.
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The ethyl acetate fraction showed highest scavenging efficiency
(IC,,;=22.31 pg/ml) when compared to other chloroform
(IC,,=67.56 ug/ml) and methanol (IC,=30.21 pg/ml) fractions shown
in Table 2. Statistically, ethyl acetate and methanol fractions showed
significant increase in DPPH radical scavenging compared with
chloroform fraction (p<0.05). Furthermore, It was observed that IC;
value also very close to standard ascorbic acid (19.14 ug/ml).

ABTS cation radical scavenging activity

ABTS assay depends on the antioxidant compound ability to
scavenge ABTS™, action freely soluble in both water and organic
media and is produced by reacting ABTS solution with potassium
persulfate. In general, ABTS™ is rather stable [21], but in the presence
of antioxidants, it reacts with hydrogen atom and is converted into
non-color form of ABTS. The concentration of antioxidant in the test
sample is inversely proportional to the ABTS radical formation and
measurement preferably made at 734 nm.

The scavenging effect increased with the increasing concentrations
of test compound. The percentage inhibition values at 200 pg/ml for
chloroform, ethyl acetate, methanol extracts, and the standard ascorbic
acid were 80.22, 86.58, 89.23, and 96.4%, respectively (Fig. 3).

The ascorbicacid shows the highest scavenging efficacy with ABTS radicals
(IC,,=6.72 pg/ml) among all the fractions. However, methanol fraction of
MH reveals greatest scavenging activity (IC,=12.82 pg/ml) and followed
by chloroform (IC,=43.41 ug/ml) and ethyl acetate (IC,=30.86 pg/ml)
fractions data were presented in Table 2. The radical scavenging activity
of ABTS showed better activity in methanol fraction with significant
difference compared to chloroform and ethyl acetate fraction (p<0.05).

In vitro antidiabetic assay

a-amylase inhibitory assay

At the higher concentration of each fraction, the percentage inhibition
of a-amylase recorded was 67.48, 74.08, and 76.48 % for chloroform,
ethyl acetate, and methanol fractions, respectively (Fig. 4), which
were considerably higher than the acarbose 64.08 %. In case of IC_, of

150
—&—  Ascorbic acid
—®&—  MH-CH
—&— MH-EA
100 P
§ —¥—  MH-MetOH
=
=
z
S s0
]
] 200 400 600 800 1000
Concentration in pg/ml

Fig. 2: Percentage inhibition of different solvent fractions
Maytenus heyneana root by 2, 2-diphenyl-2-picrylhydrazyl assay

Table 1: Qualitative phytochemical constituents of different solvent fractions of MH root

S.No Tests for Solvent fractions
MH - chloroform MH - ethyl acetate MH - methanol

1 Alkaloids + + -
2 Saponins - - +
3 Tannins - + +
4 Flavonoids + + +
5 Phenols + + +
6 Cardiac glycosides + + +
7 Steroids - - -
8 Terpenoids + + +
9 Quinones - + -
10 Protein - - -

MH: Maytenus heyneana
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chloroform, ethyl acetate, and methanol was found to be 4.11, 3.63, and
3.16 pg/ml, respectively, shown in Table 3. However, acarbose shows
a-amylase inhibitory activity with IC,; value of 4.44 pg/ml. Among all
fractions, methanol fraction shows significantly (p<0.05) maximum
inhibitory effect on a-amylase when compared with standard.

a-glucosidase inhibitory assay

Although all fractions of MH root has a-glucosidase inhibitory activity on
a concentration-dependent, as observed at 5, 10, 20, 40, 80, 160 and 320
pg/ml concentrations (Fig. 5), however, the methanol fraction exhibits
the highest percentage of inhibition (67.51%) among all fractions.

The IC, values of the three fractions ranged from 2.89 to 20.02 pg/ml
and followed the sequence of chloroform fraction (20.02 pg/ml)>ethyl
acetate fraction (12.72 p/ml)>methanol fraction (5.28 pg/ml),
indicating that the methanol fraction had the greatest inhibitory activity
(Table 4). Hence, from the statistical treatment demonstrates that the
methanolic fraction showed significant differences in IC,; (p<0.05)
compared to other fractions of chloroform and ethyl acetate.

DISCUSSION

Preliminary phytochemical analysis

Plants produce a variety of compounds can be divided into primary and
secondary metabolites. Primary metabolites are essential for survival
of the plant and the secondary metabolites have many beneficial uses.
Secondary metabolites such as phenols, alkaloids, glycosides terpenoids,
flavonoids, saponins, tannins, and carotenoids of the plant possess
a wide range of various physiological and pharmacological effects on
human body [22]. Therefore, qualitative phytochemical screening
provides preliminary information about chemical composition of plant
products [23]. In our preliminary phytochemical study showed the
presence of alkaloids, saponins, tannins, flavonoids, phenols, cardiac

Table 2: DPPH and ABTS inhibitory effects of different solvent
fractions of MH root and ascorbic acid (mean+SD, n=3)

Fractions IC,, values of IC, values of
DPPH (pug/ml) ABTS (pg/ml)
Ascorbic acid 19.14+0.89 6.72+0.50
Chloroform 67.56+1.04 30.83+0.45
Ethyl acetate 22.31£0.29 43.41+0.75
Methanol 30.21+1.03 12.82+0.25

Mean=SD, n=3. MH: Maytenus heyneana , SD: Standard deviation, DPPH: 2,2-
diphenyl-2-picrylhydrazyl, ABTS: 2,2-azino-bis (3-ethylbenzothiazoline-6-sulfonic
acid, IC, : Concentration of the sample causing 50% inhibition

Table 3: IC_ values of the different fractions of a-amylase

inhibition
Fractions IC,, values
Acarbose 4.67+0.27
Chloroform 4.18+0.04
Ethyl acetate 3.74+0.20
Methanol 3.14+0.36

Mean+SD, n=3. SD: Standard deviation, IC,: Concentration of the sample
causing 50% inhibition

Table 4: a-glucosidase inhibitory effects of different solvent

fractions
Fractions IC,, values
Acarbose 02.89+0.10
Chloroform 20.02+0.16
Ethyl acetate 12.72+0.09
Methanol 05.28+0.34

Mean+SD, n=3. SD: Standard deviation, IC: Concentration of the sample
causing 50% inhibition
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glycosides, terpenoids, and quinines in different solvent fractions of MH
root. For instance, phenolic compounds can capture free the radicals
and scavenge them and thus preventing the cells from aging process
(cellular modifiers) [24]. Whereas flavonoids and saponins are reported
as powerful antioxidant and anticancer activities [25]. In the same way,
protective function of alkaloids also documented [25]. Similarly, cardiac
glycosides used in the treatment of congestive heart failure and cardiac
arrhythmia [26]. These phytochemical constituents may be responsible
for the medicinal activities shown by MH and that the reason for its
traditional uses as a medicine. The current study shows the presence
of phenolic compounds (phenols, flavonoids, tannins, and quinones)
in different solvent fractions of MH root, suggestive as a potent
antioxidant. These are able to absorb the free radicals and can chelate
the metal ions that which could catalyze the formation of reactive
oxygen species (ROS) and thereby can promote lipid peroxidation.

150
—— Ascorbic acid
—=— MH-CH
£ 100 —— MH-EA
% —— MH-MetOH
£
£
X 50
0
0 200 400 600 800 1000
Concentration in pg/ml

Fig. 3: Percentage inhibition of different solvent fractions
Maytenus heyneana root by 2, 2-azino-bis(3-ethylbenzothiazoline-
6-sulfonic acid)assay

—— acarbose
—— MH-CH
c —— MH-FA
@
E= —— MH-MetOH
)
=
=
X
0 500 1000 1500 2000 2500
Concentration in pg/ml
Fig. 4: a-amylase inhibition of different solvent fractions
Maytenus heyneana root
150
—— Acarbose
—— MH-CH
5 100 — MH-EA
= —— MH-MetOH
)
=
£
< 50
0
0 100 200 300 400
Concentration in pg/ml

Fig. 5: Percentage of a-glucosidase inhibition of different solvent
fractions Maytenus heyneana root
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Apart from the phenolic compounds, as well the flavonoids have a great
importance in fight against the aliments in the human body and also
reported that plants are with alkaloids, flavonoids, phenols, glycosides,
and terpenoids have antidiabetic potential [27], these reports added
further evident to confirm that antidiabetic and antioxidant property
of MH root.

In vitro antioxidant assay

To assess the antioxidant capacity of samples, variety of methods
must be utilized in parallel, for the reason that different methods often
give different results [28]. In this study, the antioxidant activity was
measured using two different assays, namely DPPH and ABTS, because
performing a single assay to determine the antioxidant properties
would not give the correct result due to influenced by many factors,
for example, the test system and composition in the different solvent
fractions. The free radicals have one or more unpaired electrons
which are produced during normal and pathological cell process. ROS
are various form of activated oxygen which includes free radicals as
well as non-free radical species (H,0,). Oxidative stress due to ROS
may lead to number of aliments [29]. DPPH" and ABTS* scavenging
activities involve hydrogen atom transfer and electron transfer [30].
In the current study, results of scavenging of free radicals by DPPH
assay exhibit that ethyl acetate fraction of MH root showed better
inhibitory activity followed by methanol and chloroform fractions.
In the other hand, methanol fraction showed the greatest scavenging
activity by ABTS inhibitory assay. This contrary observations may
be due to the different radicals have different absorption spectra
and antioxidant potentials (kinetics) when reacting with phenolic
compounds. This might be due to different properties. Both radicals
might solve differently, their molecular size may different. ABTS radical
has to be formed initially, while DPPH is really a stabilized radical by
itself. Further, they might have also different affinities against other
compounds that are present in the fractions.

In vitro antidiabetic assay

One of the therapeutic approaches for the treatment of diabetes is to
maintain the levels of glycemic control by decrease the postprandial
hyperglycemia. This can also be achieved by retarding absorption of
carbohydrate. a-amylase is a key enzyme in the digestive system which
involved in the hydrolyzing of starch into disaccharides and finally
breaks down into glucose before absorption [31]. a-glucosidase is
also an another enzyme which exists in the small intestine, used for
degradation of disaccharides into monosaccharide by inhibiting of
these enzymes may be delay in the carbohydrate digestion which might
cause a marked decrease in the rate of glucose absorption, thereby
weakens the postprandial plasma glucose rise. Several inhibitors for the
management of diabetes are acarbose, voglibose, and miglitol. However,
these drugs are known to be associated with various gastrointestinal
disturbances such as abdominal pain, flatulence, and diarrhea [32,33].
Hence, attempt made to identify and explore the amylase inhibitors
from natural sources. In this study, in vitro effect of different solvent
fractions of MH root was evaluated by a-amylase and glucosidase
inhibitory assays to identify the fraction with highly capable in
inhibiting such enzymes.

From the results of two assays prominent that at high concentration,
methanolic fraction showed superior activity than the other two
fractions, although among the different fractions, the methanol
fraction showed significant increase in a-amylase activity
(3.14 pg/ml) when compared to the standard acarbose (4.67 ug/ml)
(p<0.05). In case of a-glucosidase activity, also methanolic fraction
shows significant differences in I1C,=5.28 ug/ml (p<0.05) compared
to chloroform (20.02 pg/ml) and ethyl acetate (12.72 pg/ml)
fractions. This may due to the presence of secondary metabolites
such as tannins, terpenoids, and flavonoids in methanol fraction
could be contributed in exerting antidiabetic activity [34]. Hence,
it is evident that its possess therapeutic value in the management
of diabetes.

Asian ] Pharm Clin Res, Vol 12, Issue 1, 2019, 408-413

CONCLUSION

Preliminary phytochemical studies with chloroform, ethyl acetate, and
methanol fractions of MH roots showed that the presence of flavonoids,
phenols, and terpenoids in all the fractions. The presence of flavonoids
and phenols in fraction could be a reason for scavenge active oxygen
species and effectively prevent from oxidative cell damage and also
from the observed results of the current study on in vitro antioxidant
by DPPH and ABTS assays and antidiabetic potentials by a-amylase and
a-glucosidase enzyme inhibitory assays on different fractions of MH
root extract, methanol fraction shown a best of activities than other
fractions. Hence, it was concluded that the methanol fraction of MH
root could be a good candidature for further studies and the isolation
of active phytoconstituents which is responsible in the management of
diabetic and as antioxidant.

AUTHORS’ CONTRIBUTIONS

Sumithira G has carried out the experiment, collected the data, and
drafted the article. Dr. Senthil Kumar G P, Professor cum Principal, has
supervised the experiment and reviewed the article.

CONFLICTS OF INTEREST

The authors declared no conflicts of interest of this study.

REFERENCES

1. Medicalnewstoday.com. Diabetes: Symptoms, Causes, and Treatments;
2017. Available from: https://www.medicalnewstoday.com/info/diabetes.
[Last accessed on 2018 Apr 05].

2. WHO.int. Diabetes; 2017. Available from: http://www.who.int/news-
room/fact-sheets/detail/diabetes. [Last accessed on 2018 May 29].

3. Goldman L, Schafer Al. Chapter in a book: Cecil medicine. In:
Silvio E, Robert I, Sherwin S, editors. Type 1 Diabetes Mellitus. 24" ed.
Philadelphia: Elsevier: Elsevier Inc; 2012. p. 1475.

4. Gerich J. Pathogenesis and management of postprandial hyperglycemia:
Role of incretin-based therapies. Int ] Gen Med 2013;6:877-95.

5. Rang HP, Dale MM, Ritter JM, More PK. Pharmacology. 5" ed.
Edinburgh: Chruchill Livingstone; 2003. p. 385.

6. Asmat U, Abad K, Ismail K. Diabetes mellitus and oxidative stress-A
concise review. Saudi Pharm J 2016;24:547-53.

7. Gopinath K, Karthikeyan M. In vitro evaluation of antioxidant and
antidiabetic activities of syzygium Densiflorum fruits. Asian Pac J Trop
Dis 2015; 5 Suppl 11:912-7.

8. Giacco F, Brownlee M. Oxidative stress and diabetic complications.
Circ Res 2010;107:1058-70.

9. Jinu U, Thayumanavan T, Singh TB, Sasikumar JM. In vitro antioxidant
capacity of the fern, Drynaria quercifolia (L) SM, rhizome extract. Int
J Pharm Pharm Sci 2014;6 Suppl 7:413-6.

10. Mahendrana G, Manojb M, Prasadb KJ, Bai VN. Antioxidants, anti-
proliferative, anti-inflammatory, anti-diabetic andanti-microbial effects
of isolated compounds from Swertia corymbosa (Grieb.) Wight ex C.B.
Clark-an in vitro approach. Food Sci Hum Wellness 2015;4:169-79.

11. Clarice CV, Gutemberg LS, Andrea CP, Vanessa GR, Fernando CS.
Pharmacological potential of Maytenus species and isolated constituents,
especially tingenone, for treatment of painful inflammatory diseases.
Rev Bras Farmacogn 2017;27:533-40.

12. Oudhia P. Maytenus heyneana (Roth) Raju and Babu; 2012. Available
from: http://www.niyamgiri-biodiversity.blogspot.in/2012/11/maytenus-
heyneana-roth-raju-babu.html. [Last accessed on 2018 Jan 15].

13. Savithramma N, Yugandhar P, Rao ML. Ethnobotanical studies on Japali
hanuman theertham-a sacred grove of Tirumala hills, Andhra Pradesh.
India J Pharm Sci Res 2014;6 Suppl 2:83-8.

14. Dowlathabad MR, Bhaskara Rao UV, Sudharshanam G. Ethno-medico-
botanical studies from Rayalaseema region of Southern Eastern Ghats,
Andhra Pradesh, India. Ethnobot Leafl 2006;10:198-207.

15. Prashant T, Bimlesh K, Mandeep K, Gurpreet K, Harleen K.
Phytochemical screening and extraction: A review. Int Pharm Sci 2011;
1Suppl1:98-106.

16. Oyedemi SO, Afolayan AJ. In vitro and in vivo antioxidant activity of
aqueous leaves extract of Leonotis leonurus (L)R. Br Int J Pharmacol
2011; 7 Suppl 2:248-56.

17. Fan H, Yang GZ, Zheng T, Mei ZN, Liu XM, Chen Y, et al. Chemical
constituents with free-radical-scavenging activities from the stem of

412



18.

19.

20.

21.

22.

23.

24.

25.

26.

Sumithira and Kumar

Microcos paniculata. Molecules 2010;15:5547-60.

Fei Q, Gao Y, Zhang X, Sun Y, Hu B, Zhou L, ef al. Effects of oolong
tea polyphenols, EGCG, and EGCG3”Me on pancreatic a-amylase
activity in vitro. J Agric Food Chem 2014;62:9507-14.

Ju SK, Jinfeng Y, Myong JK. Alpha glucosidase inhibitory effect, anti-
microbial activity and UPLC analysis of Rhus verniciflua under various
extract conditions. J Med Plants Res 2011; 5 Suppl 5:778-83.

Sunil C, Agastian P, Kumarappan C, Ignacimuthu S. /n vitro antioxidant,
antidiabetic and antilipidemic activities of Symplocos cochinchinensis
(Lour.) S. Moore bark. Food Chem Toxicol 2012; 50 Suppl 5:1547-53.
Tachakittirungrod S, Okonogi S, Chowwanapoonpohn S. Study on
antioxidant activity of certain plants in Thailand: Mechanism of
antioxidant action of guava leaf extract. Food Chem 2007;103:381-8.
Al-Daihan S, Al-Faham M, Al-shawi N, Almayman R, Brnawi A,
Zargar S, et al. Antibacterial activity and phytochemical screening
of some medicinal plants commonly used in Saudi Arabia against
selected pathogenic microorganisms. J King Saud Univ Sci 2013; 25
Suppl 2:115-20.

Sandeep K, Birendra S, Khajuria RK, Suri KA, Piush S. Pharmacognostic
evaluation of Crotalaria burhia buch ham. Indian J Tradit Knowl 2011;
10 Suppl 4:629-35.

Herrera E, Jiménez R, Aruoma OI, Hercberg S, Sanchez-Garcia 1,
Fraga C, et al. Aspects of antioxidant foods and supplements in health
and disease. Nutr Rev 2009;67 Suppl 1:S140-4.

Afolakemi AA, Anofi OT. An in vitro evaluation of the antioxidant and
antidiabetic potential of Sutherlandia montana E. Phillips and R.A.
Dyer leaf extracts. Asian Pac J Trop Biomed 2017; 7Suppl 9:765-2.
Kren V, Martinkova L. Glycosides in medicine: The role of glycosidic
residue in biological activity. Curr Med Chem 2001;8:1303-28.

217.

28.

29.

30.

31.

32.

33.

34.

Asian ] Pharm Clin Res, Vol 12, Issue 1, 2019, 408-413

Ramachandran V, Saravanan R. Efficacy of Asiatic acid, a pentacyclic
triterpene on attenuating the key enzymes activities of carbohydrate
metabolism in streptozotocin-induced diabetic rats. Phytomedicine
2013;20:230-6.

Fidrianny I, Sukrasno AA. Antioxidant capacities from different
polarities extracts of three kinds ginger using DPPH, FRAP assays and
correlation with phenolic, flavonoid, carotenoid content. Int J Pharm
Pharm Sci 2014; 6 Suppl 7:521-5.

Gutteridge JM. Free radicals in disease processes: A compilation of
cause and consequence. Free Radic Res Commun 1993;19:141-58.
Kaviarasan S, Naik GH, Gangabhagirathi R, Anuradha CV,
Priyadarsini KI. /n vitro studies on anti-radical and antioxidant
activities of fenugreek (7rigonella foenum graecum) seeds. Food Chem
2007;103:31-7.

Pourmorad F, Hosseinimehr S J, Shahabimajd N. Antioxidant activity,
phenols, flavanoid contents of selected Iranian medicinal plants. S Afr
J Biotechnol 2006;5:1142-5.

Alberti KG, Zimmet PZ. Definition, diagnosis and classification
of diabetes mellitus and its complications. Part 1: Diagnosis and
classification of diabetes mellitus provisional report of a WHO
consultation. Diabet Med 1998;15:539-53.

Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of
diabetes: Estimates for the year 2000 and projections for 2030. Diabetes
Care 2004;27:1047-53.

Osadebe PO, Omeje EO, Uzor PF, David EK, Obiorah DC. Seasonal
variation for the antidiabetic activity of Loranthus micranthus methanol
extract. Asian Pac J Trop Med 2010;3 Suppl 3:196-9.

413



