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Abstract

Background: Alpha-glucosidase inhibition was found to be an effective strategy in the management of type 2
diabetes mellitus, a disorder of multiple factors mainly defined by abnormality in either or both insulin secretion
or its required function in the body. Objective: The core purpose of the study was to predict the active moieties
from a pool of pharmacologically important phytoconstituents for alpha-glucosidase inhibition property using the
prediction of activity spectra of substances (PASS) software. Methods: PASS is valuable software which is used
in this study for the prediction of alpha-glucosidase inhibition activity of different selected constituents. Canonical
Simplified Molecular-Input Line-Entry System is used in the prediction of the activity which is obtained from the
PubChem website. The predicted activity was compared with the marketed standard drug, acarbose. Results: It
was found that among the screened compounds, rutin, isoquercitrin, and hyperoside are having highest probable
activity (Pa) value of 0.858, 0.842, and 0.842, respectively. These phytoconstituents showed less predicted activity
against alpha-glucosidase inhibition, as compared to acarbose with Pa of 0.958. Conclusion: Rutin, isoquercitrin,
and hyperoside showed good Pa against alpha-glucosidase inhibition, and these phytoconstituents can be further
investigated for the same activity using in vitro and in vivo techniques and hence might become future drugs as
alpha-glucosidase inhibitors.
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INTRODUCTION managed by administration of insulin), type2 (defined
by insulin resistance and treated by administration of oral
iabetes mellitus has been considered  hypoglycemic agents),®™ gestational diabetes (occur in case
Dto be the world main public health  of pregnancy), and others such as drug-/chemical-induced
problem!"! which results either due to  diabetes, and diabetes due to abnormality in genes related to
defects in B-cell that regulates insulin secretion  jnsulin release or its secretion.!!
or due to in ability of cells to get sensitized by the

insulin (resistance), followed by B-c.ell inabiliztgl The oral hypoglycemic agents are the drugs used in the
to compensate the excess glucose in blood,*! management of type 2; the drugs enhance insulin secretion

characterlzed. by persistent h1gh. level of blO(_)d or enhance insulin action by increasing its sensitivity to the
glucose, weight loss, polyuria, ketonemia,

polydipsia, inflammation, and hyperlipidemial**!
and associated with complications such
as retinopathy, nephropathy, neuropathy,
cardiovascular complications, protein glycation,
and impaired cellular immunity.!! Obesity, lack
of exercise, high-fat diet, aging, genetic defects,
and other environmental factors are the major
contributing factors in the pathophysiology of
diabetes.!? It is classified based on the etiology
into type 1 (defined by B-cell destruction and

Address for correspondence:

Ms. Neha Sharma, Department of Pharmaceutical
Sciences, Lovely Professional University,
Phagwara - 144 411, Punjab, India.

E-mail: c4nehagautam@gmail.com

Received: 24-03-2019
Revised: 30-04-2019
Accepted: 03-05-2019

Asian Journal of Pharmaceutics ¢ Jul-Sep 2019 « 13 (3) | 225



tissues and some interfere with carbohydrate metabolism
[Figure 1]. However, almost all the oral hypoglycemic agents
are associated with adverse effects such as hypoglycemia,
weight gain, and others.l'*! Alpha-glucosidase inhibitors do
not cause hypoglycemia or weight gain which makes them
safer as compared to other classes though they are reported to
be causing diarrhea in 3% of cases.l'” Acarbose, voglibose,
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Figure 1: Classes of oral hypoglycemic drugs and their target
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and miglitol are the approved marketed drugs currently in
clinical use as a-glucosidase enzyme inhibitors [Figure 2],
and they inhibit these enzymes competitively which are in
charge of the carbohydrate catabolism into smaller units
(mostly glucose), hence slow down the digestion process,
reduce glucose formation and absorption, and ultimately
prevent postprandial hyperglycemia.l'!? One of the limitations
of these drugs is reversible inhibition and they only inhibit
digestion at the upper part of the small intestine, but digestion
occurs at the ileum [Figure 3].1'%

The main sources of drugs and medicines are mostly from
the natural source (plants) either traditional or allopathic
systems of medicine; extract of various plants were reported
by so many researchers to be having alpha-glucosidase
inhibition activity and useful in control of type 2 diabetes,
but the limitation and drawback of evaluating extract from
plant or its part are uncertainty about the active moiety in the
extract. The purpose of this work is to determine the potential
possible important phytoconstituents with alpha-glucosidase
inhibition property using the prediction of activity spectra of
substances (PASS) software as per Kumar et al.l'*!

METHODS

The method followed is as per Kumar ef al., 2018. Chemical
constituents of plants which their extracts were reported
to be efficacious in blocking the activity of a-glucosidase
enzyme but none of the constituents from the extract are
reported for the same activity were selected for the study.
The structure and canonical Simplified Molecular-Input
Line-Entry System (SMILES) of each moiety was obtained
from the PubChem website, and then, the canonical SMILES
of individual moiety was pasted into the PASS software
for the prediction of a-glucosidase inhibition activity. The
probable activity (Pa) and probable inactivity (Pi) values
of each compound were recorded and compared with the
standard acarbose drug [Figure 4].
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Figure 3: Alpha-glucosidase as target for the management of type 2 and mechanism of action of alpha-glucosidase inhibitors
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RESULTS

Theresults are expressed in the form of bar chart; Tables 1 and 2
and Figure 5 represent the results. It was found that among
the screened compounds, rutin, isoquercitrin, and hyperoside
are having highest Pa value of 0.858, 0.842, and 0.842,
respectively. These phytoconstituents showed less predicted
activity against alpha-glucosidase inhibition, as compared to
acarbose with Pa of 0.958.

DISCUSSION

Statistics have shown that diabetes is becoming the major
health issue globally and estimated that 366 million people
will be diabetic by 2030;2! diabetes is associated with
abnormalities in the metabolism and glucose utilization

Methods

Search phytochemical structure pubchem website
L

\,l
\. /
Obtain canonical SMILES of a structure

\/

paste canonical SMILES in to PASS software for alpha
glucosidase inhibition activity

Probable activity values

Figure 4: Step-wise procedure of the methodology

with multiple etiological factors such as genetic defects,
obesity, age, and diet; and it is defined by either insulin
resistance or inability of the B-cells to secrete the required
amount of insulin for homeostasis of glucose in blood.>”
Oral hypoglycemic agents are used for the management of
type 2 although insulin can also be used in some extreme
conditions; however, most of the classes produce side
effects such as hypoglycemia and weight gain,!"!% but alpha-
glucosidase inhibitors are not hypoglycemic agents and do
not cause hypoglycemia or weight gain!'?! which makes them
a special target for the management of type 2 although they
are mostly used in combination with other classes of oral
hypoglycemic drugs.?? Various plants’ extracts have been
reported to be more potent either in vitro or in vivo in alpha-
glucosidase inhibition activity as compared to the standard
drugs, but the individual constituents when evaluated for the
same activity mostly do not show significant activity as seen
in the results of this work. The extract is more potent may be
due to synergistic effect of the various constituents present
in the plant extract. Considering the structural similarity of
rutin, hyperoside, and isoquercetrin and being flavonoids,
their pharmacophore might be considered responsible
for this activity and new molecules can be developed for
a-glucosidase inhibition activity based on this rationale.

PASS software is freely available online, and it predicts the
biological activities of a compound base on structural activity
relationship of a compound with >95% accuracy. Pa and Pi
values vary between 0 and 1; pharmacological activity of a
compound is likely only when Pa > Pi values and compounds
with >0.5 Pa value have a high probability of showing
promising results in further pharmacological experiments.?
However, the limitations of using this software is that without
the structure of the molecule, one can't predict any biological
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Figure 5: Pa values of screened compounds in comparison with the acarbose as standard drug
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Table 2: Probable activity and probable inactivity
values of alpha-glucosidase inhibition predicted

by the prediction of activity spectra of substances
software

Name of compound Pavalue Pivalue
Acarbose 0.958 0.000
Sinensetin 0.126 0.016
Eupatorin 0.176 0.007
Rutin 0.858 0.001
Catechin 0.300 0.003
Hyperoside 0.842 0.001
Astragalin 0.829 0.001
Quercetin 0.273 0.004
Isoquercitrin 0.842 0.001
Menthol 0.152 0.010
Borneol 0.154 0.009
Dihydrocarveol 0.103 0.028
Fenchol 0.159 0.009
Tambulin 0.153 0.009
Kaempferol 0.428 0.004
B-Ducosterol 0.187 0.006
Umbelliferone 0.168 0.007
14-deoxy-11, 0.398 0.002
12-didehydroandrographolide

14-deoxyandrographolide 0.172 0.007
Coumarin 0.125 0.017
(E)-Cinnamaldehyde 0.124 0.017
Tetracosane 0.156 0.009

Pa: Probable activity, Pi: Probable inactivity

activity. This software does not take into consideration the
structure of target receptor unlike other in silico methods like
docking in which with the knowledge of target is considered.
With this, structure of a new molecule can be designed
specifically for the target receptor, but still the PASS software
can be useful as an additional in silico method.

CONCLUSION

Rutin, isoquercitrin, and astragalin showed good Pa against
alpha-glucosidase inhibition, and these phytoconstituents can
be further investigated for the same activity application of
in vitro and in vivo techniques, and these may become future
drugs as alpha-glucosidase inhibitors.
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