
Vol.:(0123456789)1 3

3 Biotech (2018) 8:361 
https://doi.org/10.1007/s13205-018-1385-x

ORIGINAL ARTICLE

ADNCD: a compendious database on anti-diabetic natural compounds 
focusing on mechanism of action

Aisha Khatoon1 · Iliyas Rashid2 · Sibhghatulla Shaikh1 · Syed Mohd Danish Rizvi3   · Shazi Shakil4,5,6 · 
Neelam Pathak1 · Snober S. Mir7 · Khurshid Ahmad8 · Talib Hussain3 · Prachi Srivastava2

Received: 8 November 2017 / Accepted: 1 August 2018 / Published online: 6 August 2018 
© Springer-Verlag GmbH Germany, part of Springer Nature 2018

Abstract
Diabetes is a deteriorating metabolic ailment which negatively affects different organs; however, its prime target is insulin 
secreting pancreatic β-cells. Although, different medications have been affirmed for diabetes management and numerous 
drugs are undergoing clinical trials, no significant breakthrough has yet been achieved. Available drugs either show some 
side effects or provide only short-term alleviation. The rationales behind the failure of current anti-diabetic treatment strategy 
are association of complex patho-physiologies and participation of various organs. Consequently, there is a critical need to 
search for multi-effect drugs that might impede various patho-physiological mechanisms related to diabetes. Fortunately, 
one natural compound could act on several diabetes linked targets. Thus, natural compounds might be regarded as a viable 
alternative choice to improve the progression as well as side effects of diabetes. Despite the fact that immense literatures are 
available on natural compounds indicating promising outcomes against diabetes, more systematic studies are still needed 
to establish them as effective anti-diabetic agents. Till date, we are unable to access all the information regarding modes of 
action, toxicity risks and physicochemical properties of anti-diabetic natural compounds on one platform. Hence, anti-diabetic 
natural compounds database (ADNCD) has been created to categorize each anti-diabetic natural compound on the basis of 
their mode of action and to provide compendious information of their physicochemical properties and toxicity risks. In short, 
ADNCD has imperative information for the researchers working in the field of diabetes drug development.
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Introduction

Diabetes mellitus is a multifarious metabolic sickness that is 
associated with tenacious hyperglycemia (Malviya et al. 2010; 
Alqahtani et al. 2013; d’Emden et al. 2015; Hameed et al. 
2015; Diabetes Canada Clinical Practice Guidelines Expert 
Committee et al. 2018). According to IDF: International Dia-
betes Federation (2015) report, approximately 415 million 
individuals were suffering from diabetes all over the world 
and the figure is expected to reach 642 million by the year 
2040 (International Diabetes Federation 2015). Among differ-
ent types of diabetes, Type II diabetes is a major class which 
accounts for over 90% of diabetic cases (Olokoba et al. 2012; 
Maitra and Abbas 2005; Chang et al. 2013). There are various 
distinctive sorts of anti-diabetic medications available globally, 
however, the vast majority of these medications failed due to 
limited efficacy and undesirable side effects. It is very unfortu-
nate that at an interval of every six seconds an individual dies 
due to diabetes and about 5 million people have died because 
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of it in the year 2015 (International Diabetes Federation 2015). 
Thus, the establishment of other viable strategy to tackle this 
deteriorating disease is essentially required. The main obstruc-
tions regarding diabetes treatment are its complex patho-physi-
ology and association of several factors. Therefore, rather than 
applying single target-specific drugs, multi-target drugs appear 
to be a valuable and compelling approach for the management 
of diabetes. Interestingly, some natural compounds have dem-
onstrated encouraging outcome against diabetes (Malviya et al. 
2010; Ota and Ulrih 2017; Zeidan et al. 2017; Choudhury et al. 
2017; Governa et al. 2018), while, new remedies based on 
natural compounds are still in great demand because of their 
easy availability and inexpensiveness. It is a riveting fact that a 
single natural compound could act on different diabetic patho-
physiologies at once with minimum side effects. Consequently, 
natural compounds might be mulled over as the most practical 
choices for diabetes management or fortification of currently 
used treatments. An abundance of research articles on natu-
ral compounds possessing anti-diabetic potential are already 
available, however, research and clinical trials are currently 

going on to establish these compounds as future therapeutic 
products for diabetes.

Some outcomes obtained from these studies were 
extremely encouraging, but still we are unable to find out 
a breakthrough medicine from these anti-diabetic natural 
compounds. Hence, we require an increasing number of sys-
tematic studies along with the exact classification of natural 
compounds based on their anti-diabetic mode of action. To 
the best of the author’s knowledge, at present, none of the 
accessible databases provide data on anti-diabetic natural 
compounds with respect to their mode of action. Therefore, a 
compendious database, i.e., anti-diabetic natural compound 
database (ADNCD) was designed to pile up the informa-
tion categorizing anti-diabetic natural compounds based on 
their different mechanisms of action which includes vari-
ous enzymes, proteins, genes, channels, receptors, pathways 
and other important aspects at one platform. In addition, 
ADNCD would also offer an option to observe the toxicity 
and physicochemical properties of each and every anti-dia-
betic natural compound available in the database. We firmly 
believe that ADNCD would provide valuable information 

Fig. 1   Home page describing the significance of the database (ADNCD screen capture http://www.adncd​.com/index​.php)

http://www.adncd.com/index.php
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to the scientists, herbal drug manufacturing industries and 
clinicians who are struggling to find out a strong alternative 
against diabetes.

Methodology

Database architecture and tools

Anti-diabetic natural compounds database was arranged on 
apache server. However, to offer vivacity on the web inter-
face, hypertext preprocessor program (PHP) along with 
JavaScript and HTML were used. Database information in 
tabulated form was stored in MySQL (Structured Query 
Language) 5.0 which is a relational database at the backend 
and this tool also helps in retrieving data with flexibility 
and speed. For the users, the database consists three main 
options, i.e., Home, Mode of Action and Browse information 
for retrieving useful scientific data on anti-diabetic natural 
compounds. In addition, the users have an option of direct 

searching for any anti-diabetic mode of action. Interestingly, 
under every mode of action each compound is linked to the 
PubChem compound database, cross references and pro-
vides information on physicochemical properties and toxic-
ity risks. Two more options, i.e., About us and Contact us 
are also available for obtaining information about author’s 
current research areas, research team and contact address.

The database access

ADNCD database has five options along with one search 
option for the users. The first option is Home which pro-
vides basic information regarding diabetes and significance 
of ADNCD database (Fig. 1). The second option is Mode 
of Action that contains a table presenting a classification of 
different anti-diabetic mechanism of actions of natural com-
pounds (Fig. 2). Here, the user could click on each mecha-
nism of action and browse it directly or user could opt for 
the third option, i.e., Browse Information (Fig. 3). In Browse 
Information, the user could select the mode of action in the 

Fig. 2   Mode of action page classifying different anti-diabetic mode of actions of natural compounds (ADNCD screen capture http://www.adncd​
.com/actio​nmode​.php)

http://www.adncd.com/actionmode.php
http://www.adncd.com/actionmode.php
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drop-down search box and retrieve information regarding 
each natural compound coming under the selected mode of 
action. At this juncture, user could get structural informa-
tion about each natural compound from PubChem database, 
retrieve the literature from the linked cross reference and 
gather information regarding physicochemical properties 
and toxicity risks (Fig. 4) in a click.

Data collection

All the sources used for gathering and compiling of data in 
ADNCD were authentic such as PubChem and Pubmed. For 
the calculation of physicochemical properties and toxicity 
risks of each compound, Molinspiration property calculation 
and Osiris property explorer online tools were used.

Web‑Link for accessing ADNCD: anti‑diabetic 
natural compounds database

http://www.adncd​.com/.

Discussion and future prospects

Anti-diabetic natural compounds database (ADNCD) is 
the first compendious database which categorizes differ-
ent natural compounds based on their anti-diabetic mode 
of actions. In addition, it provides essential data with 
respect to the physicochemical properties and toxicity 
risks of these anti-diabetic natural compounds. Few known 
drugs against some anti-diabetic mode of actions are also 
included in the database, as a reference to compare with 
natural compounds.

This database would assist the researchers by limiting 
their endeavors to gather the information from various dif-
ferent resources. Here, the majority of the information would 
be accessible in a single click. As several researches are still 
going on and information is evolving day-by-day, we would 
bit by bit refresh the database and include new most recent 
informations once they become available. However, our 
future plan is to add information regarding structure-based 
anti-diabetic activity of natural compounds.

Fig. 3   Browse information page with drop-down box for selecting anti-diabetic mode of action and helps in browsing information linked to natu-
ral compounds under each mode of action (ADNCD screen capture http://www.adncd​.com/brows​e.php)

http://www.adncd.com/
http://www.adncd.com/browse.php
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