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Abstract

Synthetic oxadiazole-containing compounds have a wide range of pharmacological effects,
including analgesic, antibacterial, antitubercular, antioedema, anti-inflammatory, and
anticonvulsant properties. One of the major public health issues of the twenty-first century is
the prevalence of type 2 diabetes, which is rising in both developed and developing nations.
Pharmaceuticals used to treat diabetes often contain a number of compounds with
heterocyclic rings. The oxadiazole derivatives belong to the heterocyclic family and have
numerous promising pharmaceutical uses. Very few studies have been done on the anti-
diabetic properties of synthetic oxadiazole derivatives. The current study was conducted with
the main aim of determination of in-vitro antidiabetic activities of synthetic oxadiazole
derivatives. Three commercially available synthetic oxadiazole derivatives (SODZs) viz.
SODZ;, SODZ;, andSOD; were determined for in-vitro antidiabetic activity by alpha-
glucosidase inhibitory activity method. Results revealed that SODZ; showed significant
inhibition for alpha-glucosidase enzyme. SODZ; exhibited high percentage inhibition
(37.97%) and the 1Csg value of SODZ1 was found to be 48.12ug which was comparable with
that of the 1Cso value of standard acarbose (31.23ug). In conclusion, SOZD; was proved to
probable drug molecule for the treatment of diabetes.
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Introduction

Diabetes mellitus, a chronic, progressive condition associated with multiple metabolic
disorders is caused either by the body’s inability to produce adequate amounts of insulin or
lack of response to the produced insulin or both. Genetically defective pancreatic cells act as
one of the causes for the inefficiency of insulin. Age, obesity and lack of physical activity also
contribute to the cause. This leads to a significant increase in the blood glucose level for a
prolonged period of time. Insufficient metabolism of carbohydrates, lipids and proteins as
well as hypertension and hyperlipidemia are some of the major symptoms associated with
diabetes. The disease not only causes prolonged damage, dysfunction and failing of different
body organs, but also ketoacidosis or non-keto hyperosmolar state in severe conditions,
leading to stupor, coma and death if not treated effectively.'*

Type 2 diabetes is one of the global public health concerns in the 21 century,’in both
developed and the developing countries are experiencing increasing rates of diabetes.’
Hyperglycemia impairs endogenous antioxidant defenses due to the induction of oxidative
stress, which induces the destruction of pancreatic beta cells by the uncontrolled production of
free radicals such as ROS, leading to multiple micro and macrovascular disorders.”°
Onestrategy to manage type 2 diabetes is to delay glucose uptake by inhibiting a-glucosidase
enzymes, which can reduce postprandial hyperglycemia.'**®

Insulin, an endocrine peptide hormone, produced in the beta cells of pancreas, is
responsible for the glucose uptake and its utilization by the body tissue rendering
hypoglycemic effects and the autoimmune destruction of these cells leads to insulin
deficiency causing type | diabetes or insulin abnormalities which results in resistance to
insulin action, leading to type 11 diabetes.*®*"Type | accounts for about 10% while Type II,

also called adult-onset diabetes, makes up to 90% of the global diabetic cases.'®**°By 2030,

50% of the adult population of economically advanced countries are predicted to be diagnosed

yﬁ" = l _If"AN g 1145
= -
lw N International Journal of
Food And Mutritional Sciences
ettt e et -



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876

Research paper ~ © 2012 LIFANS. All Rights Reserved,

with type Il diabetes, mainly due to the contributions of increasing urbanization, aging
populations, obesity and sedentary lifestyles.?"%

Several compounds containing heterocyclic rings are important components of
antidiabetic pharmaceutical products. Nitrogen, sulfur, and oxygen containing heterocyclic
compounds have attracted the attention of medicinal chemical due to their wide range of
biological applications. Among the heterocyclic family, 1,3,4-oxadiazole derivatives have
shown many promising applications in pharmaceuticals.”***Literature reports revealed that

|25

Oxadiazole-derivatives possess biological activities such as antibacterial, 1,2

antifungal,” anti-
inflammatory,®” antihypertensive,?® antiviral,? antidiabetic,*anticonvulsant,** and anticancer
activities.® With this background, present study was conducted with the main purpose of
determination of in-vitro antidiabetic activities of synthetic oxadiazole derivatives.

Materials and Methods

All the chemicals and reagents were of Analytical grade and procured from Ranbaxy. Three
different varieties of synthetic oxadiazole derivatives(SODZ) viz. SODZ;, SODZ,, and
SODZzused in this study were purchased commercially.

In-vitro Antidiabetic Activity Determination

The in-vitro antidiabetic activity of three different varieties of SODZsviz. SODZ;, SODZ,,
and SODZswas determined by alpha-glucosidase inhibitory activityby modified method of
Shai et al. Briefly, 400 ul of a-glucosidase (0.067 U/mL) was preincubated with different
concentrations (i.e., 25, 50, and 100 pg) of the SODZsfor 30 min. Then 200 ul of 3.0 mM
(PNPG) used as substrate dissolved in 0.1M sodium phosphate buffer (pH 6.9) was then
added to start the reaction. The reaction mixture was incubated at 37°C for 30 min and
stopped by adding 2 mL of 0.1 M Sodium carbonate (Na,COg3) solution. The a-glucosidase
activity was determined by measuring the yellow-colored para-nitro phenol released from
pNPG at 400nm. The results were expressed as a percentage of inhibition. The same
procedure was done with Acarbose (Img/ml stock) which was used as standard. The
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inhibition percentage was calculated by using below formula;® ICs, value was calculated by
using regression analysis.*
% Inhibition = (Astandard - Asample) / Astandard X 100.

Results and Discussion

The results and alpha-glucosidase inhibition percentage of Standard (Acarbose), SODZ,,
SODZ,, and SODZ; was represented in Table 1. The ICs values of Standard (Acarbose)and
SODZ;, SODZ,, and SODZzwas plotted in Figure 1. Results depicted that SODZ; showed
significant inhibition for alpha-glucosidase enzyme (Figure 1). The SODZ; exhibited high
percentage inhibition of alpha-glucosidase (37.97%) and the ICs, value of SODZ; was found

to be 48.12ug (Table 1) which was comparable with that of the ICso value of standard

(31.23pg).
Table 1: Effect of SODZs on alpha-glucosidase inhibition activity
Sample Conc. (1g) Inhibition (%) I1Cs
25 62.13
Standard 50 85.46 31.23
100 86.64
25 9.42
SODZz; 50 15.55 48.12
100 37.97
25 7.90
SODZ, 50 10.85 61.03
100 21.95
25 7.54
SODZ; 50 15.86 69.45
100 24.23
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Values were expressed as Mean; n=3

50D73

69.45

SAMPLE

Figure 1: ICsp values of SODZs and standard (Acarbose)
Digestive enzymes such as alpha-glucosidase and alpha-amylase convert starch into glucose
and maltose in the intestine.*® Therefore, the inhibitors of such enzymes are used to manage
Type-I1 diabetes.®® In the present study, the results of alpha-glucosidase inhibition assay of
SODZs depicted that maximum inhibition percent (37.97%) with SODZ; at the concentration
100ug with 1Cso value of 48.12ug. These findings indicated that SODZs may be used to
decrease glucose availability from the intestine from digestible carbohydrates, hence may be
used as an oral anti-hyperglycemic agent. Furthermore, in the present study the percentage
inhibition of alpha-glucosidase activity of SODZs was in the rage of 7-38% and ICs, values
of SODZs was in the range of 48-60ug. Gani et al., reported the 1Cso value of the compounds
viz.oxadiazole-2-thiols for inhibition of a-glucosidase in the range of 46.01-81.65 pg/ml and

has good glucose lowering potential in comparison to the standard Acarbose.’
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Conclusion

The results of our study clearly demonstrated that SODZ; exhibited high percentage
inhibition with ICsy value 48.12pg which was comparable with that of the ICsq value of
standard Acarbose. Hence, findings of our study delineated SOZD; was proved to probable
drug molecule for the treatment of diabetes. However, further studies could be recommended
to carried to elucidate the exact mechanism of action of SOZD; as potential antidiabetic

drugs.
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