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Abstract

Objective: MPDB 2.0 is built to be the continuation of MPDB 1.0, to serve as a more comprehensive data repertoire
for Bangladeshi medicinal plants, and to provide a user-friendly interface for researchers, health practitioners, drug
developers, and students who wish to study the various medicinal & nutritive plants scattered around Bangladesh and
the underlying phytochemicals contributing to their efficacy in Bangladeshi folk medicine.

Results: MPDB 2.0 database (https://www.medicinalplantbd.com/) comprises a collection of more than five hundred
Bangladeshi medicinal plants, alongside a record of their corresponding scientific, family, and local names together
with their utilized parts, information regarding ailments, active compounds, and PubMed ID of related publications.
While medicinal plants are not limited to the borders of any country, Bangladesh and its Southeast Asian neighbors
do boast a huge collection of potent medicinal plants with considerable folk-medicinal history compared to most
other countries in the world. Development of MPDB 2.0 has been highly focused upon human diseases, albeit many
of the plants indexed here can serve in developing biofuel (e.q.: Jatropha curcas used in biofuel) or bioremediation
technologies (e.g.. Amaranthus cruentus helps to reduce cadmium level in soil) or nutritive diets (Terminalia chebula
can be used in nutritive diets) or cosmetics (Aloe vera used in cosmetics), etc.
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Introduction

Since ancient times nature has always provided its
favoured children (humans) with both remedies for fight-
ing diseases and nutrition products to maintain good
health via plants full of potent medicinal properties and
nutritive values, [1] and our forefathers have utilized this
boon from mother nature to the fullest, a sign of which
can be still found in the local folk medicinal therapies [2—
4]. While our predecessors hardly understood the under-
lying mechanisms and chemical mediators responsible
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for the efficacy of these plants, recent advancement in
technology (which includes techniques, instrumentation,
and automation in isolation and structural characteriza-
tion) allows us to learn the underlying mechanisms of
these herbal treatments in depth [5, 6] and discover the
full potential for the usage of these plants full of potent
medicinal properties and nutritive values [7, 8].

Several studies in recent times have suggested that
plant active compounds or secondary metabolites pos-
sess immense potential for application in both research
and clinical industries, for instance in developing
nutraceuticals, nutrition products, biofuel technol-
ogy, insecticides, flavouring agents, colouring agents,
smelling agents, or fragrance, etc. [9-13]. According to
records approximately 4,20,000 plant species are exist-
ing in nature among which about 10,000 to 15,000 plants
have been studied for their medicinal and nutritional
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properties and about 200 of these plants or their active
compounds have been adopted in western medicines [14,
15]. While natural substances are no longer used in mod-
ern medicinal therapies since the early decades of the last
century, studies on bioactive molecules originating from
plants continue to play a vital role in the development
of novel medicinal therapies for emerging new diseases
[16-18] as the parallel advancement of both biology and
technology opens up an inexhaustible repertoire of natu-
rally occurring compounds that have the potential to lead
to the development of efficient and novel treatment strat-
egies for diseases, both old and new [1, 7, 15].

MPDB 2.0 database (plants of 122 family, 381 genus
and 557 species), like MPDB 1.0 [19] is a user-friendly
interface committed to rendering information (includ-
ing their scientific names, family names, local names,
utilized parts, related ailments, and active compounds)
of plants around Bangladesh which have been sug-
gested to have potent medicinal and/or nutritive prop-
erties, for both national and international researchers,
health practitioners, drug developers and students who
wish to study the medicinal and nutritional plants of

Table 1 Major plant families in the MPDB2.0
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= Amaranthaceae = Apocynaceae

= Convolvulaceae = Cyperaceae
= | amiaceae = L auraceae

= Rubiaceae Rutaceae

Family No of entries % of each families
Amaranthaceae 10 1.795332
Apocynaceae 13 2.333932
Araceae 14 2.513465
Asteraceae 25 448833
Convolvulaceae 1 1.974865
Cyperaceae 1 1.974865
Euphorbiaceae 28 5.02693
Fabaceae 50 8.976661
Lamiaceae 31 5.56553
Lauraceae 1 1.974865
Malvaceae 13 2.333932
Poaceae 21 3.770197
Rubiaceae 11 1.974865
Rutaceae 1 1.974865
Solanaceae 19 3411131
Other 278 4991023
Total 557 100
Araceae Asteraceae
= Euphorbiaceae = Fabaceae
= Malvaceae = Poaceae
Solanaceae Other

Fig. 1 Pie chart demonstrates the most prominent plant families, expressed as percentage, from the MPDB 2.0. Families contain 10 or more than 10
plants are represented here individually, and all other families were listed as “other” category. Details numbers are provided in the Table 1
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Fig. 2 Involvement of medicinal plant databased such as MPDB1.0 and MPDB2.0 in drug discovery initiative
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Bangladesh. Interestingly, we have found that certain
families are more prominent and appeared in a higher
frequency in the collection of medicinal plant, MPDB
2.0. For instance, Asteraceae, Euphorbiaceae, Fabaceae,
Lamiaceae, Poaceae, Solanaceae families are major
source of medicinal plants in our database (Fig. 1;
Table 1). To help the scientific community in advanc-
ing biological sciences the authors have dedicated the
MPDB 2.0 database to be an open-source server. An
updated medicinal plant database will enhance the
scientific community to advance in the field of drug
discovery (Fig. 2). In addition, we have created a pro-
motional animated video (https://www.youtube.com/
watch?v=tibx8 MA6-Xs) for the MPDB 2.0 to reach
wider audience and researchers.

Main text

Methods and materials

Literature mining

To collect the necessary plant data for the MPDB 2.0
database, a cluster of 43 literatures retaining informa-
tion regarding medicinal and nutritive values along with
respective folk therapies of Bangladeshi medicinal plants
corresponded by both national and international research
groups have been studied. The scientific names, family
names, local names, utilized parts, and active compounds

or secondary metabolites of the related plants have been
included in the search parameters. To identify synony-
mous plant scientific names and reduce redundancies,
The Plant List web server (http://www.theplantlist.org/)
has been utilized.

Active compounds

For assembling literature retaining information of active
compounds of the indexed Bangladeshi medicinal plants
a separate search was conducted by two researchers inde-
pendently and the PubMed web server (https://pubmed.
ncbinlm.nih.gov/) has been exclusively utilized for this.
The scientific names and scientific name synonyms have
been implemented as search keywords.

Database preparation

VueJS, (https://vuejs.org/) a Javascript framework has
been implemented for building the frontend of MPDB
2.0. ElasticSearch, (https://www.elastic.co/) a distrib-
uted storage and analytics engine has been utilized as
the backend of this database. For ensuring the robustness
of search functionality Edge-ngram tokenizer has been
employed alongside ElasticSearch’s standard tokenizer
when indexing the documents. FastAPI, (https://fastapi.
tiangolo.com/) a Python web framework has been uti-
lized in building the middleware for this database which
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A MPDB 2.0

Home Search Guide Team

Welcome to MPDB 2.0

An extensive phytochemical data repertoire for indigenous medicinal plants of Bangladesh

Search

Search using plant's name, active compounds,
ailments and PMID

MPDB 2.0

Search

diabetes
Scientific
#  Name Family Name  Local Name
1 Andrographis  Acanthaceae  Kalomegh, Nitong
panicuista
®um. 1)
4 Justca Acanthaceae  Bashok, Baukh, Kall Bashok, Dankuni, Harbaksho, Har
adhatoda L Baksha, Kalo Bashok, Har-Baksha, Basok
14 Aoevers(L)  Aloacese Ghiitakanchan, Ghiito Kumari, Ghrito-Kanchon, Ghitto-
Bum.. Kumari
15 Achyranthes  Amaranthaceae  Upomargo, Apang, Udvut Nangra, Lal Chorchora,
asperal. Dhanshisari, Coscoria, Chet Chefia, Chirchir, Afang
Chirchire, Bl Hechra, Kocha-Kanthi, Ubuth Nangra,
Sapang, Dhan Shisha, Chirchira
16 Aenalanata  Amaranthacese  Doay Khoae, Pana

LIAL Juss

Utilized part

Leat, Stem

Leat, Bark

Leat,, Soft

Pulp Within
Leaf, Whole
Plant

Stems, Leat,
Whole Piant
Stem

Stem, Whole
Plant, Leaf,
Flowers

Publication

View list of publications that referenced this database
in their work

o

Guide

This is an easy to use database, find step by step
instruction here

Home Search  Guide Team Publications
/ Search
Ailment Active Compound
Liver Disorders, Helminthiasis, Acidty, Diabetes, Helminthiasis In Children, , Stomach
Disorders, To Improve Digestion, Bloating With Buming Sensations In The Chest, Fever, Long- 14-deovy 11, Andrograpidin ¢, Luteoiin,

Term Fever, Any Type Of Severe Body Pain, Intestinal Worms, Low Sperm Count, Jaundice,
‘Skin Disorders, Liver Dysfunction, Malaria, Stomach And Heart Disorders

Coids, Coughs, Fever, Ear Lobe Infection, Coughs In Human, Any Porcine Diseases, Jaundice,
Wnooping Cough, Preumonia, All Types Of Pain, Gonorrhea, Chronic Asthma, Leprosy, Mucus,
Chest Pain, Biliary Problem (Bile Tums The Color Of Biood), Frequent Thirsts, Respiratory
Problems, Vomiting Tendency, Diabetes, Tuberculosis, Severe Fever With Mucus, Asthma,
Chronic Cough

Sexvally Transmitted Diseases In Men, Skin Disorders, . Gonorrhea, Burns, Mental Weakness
Due To Meho (Local Term Used By The Kavirajes, Usually Denoting Urinary Problem Arising
From Endocrinological Disorder Or Diabetes), Dizziness In Ederly People, Constipation
Hypertension/Aniety, Weakness, Khoy Rogh (Kaviraj Term: Literal Transiation Wasting Away
1 Body, Usually Denotes Tuberculosis

Toot Infections; Iregular Menstruation, Gonorrhea, , Dermatits, Chronic Dysentery,
Menoragia, Blood Dysentery, Eczema, Abdominal Pain, Diabetes, Li V Er Diseases, Piles
Leucorthea, Menstruation Problems, Tumor, Carb U N CI E, Abscess, Edema, Jaundice
Toothache, Hankie (Tooth Infections, Believed By The Kavirajes To Be Caused By Insect
Infestations Of Tooth), Severe Pain [Arising From ‘Evil

Facial Infections In Children, Diabates, Oral Lesions

Andrograpidin a, Apigenin, Onysilin, Echiodinin, Andrographolactone

3.3 4-tihydroxyfavone, Tetracosahexaene hexamethyl

Aloin

Quinic acid, Chiorogenic acid, Kaempferol, Quercetin, Chrysin

‘Alpha amyrin, Betuin, Beta sitosterol

Publications

24190493

Fig. 3 A Interface of MPDB2.0 database. B Keyword search result demonstrates related plant, their scientific names, source of plant, utilized parts,
ailment, available active compounds, source of article, and hyperlinked PubMed ID of the reference papers
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translates the request-response between frontend and
ElasticSearch.

Database access

The MPDB 2.0 database contains five pages among which
the “Search” (Fig. 3) page displays and gives access to the
indexed Bangladeshi medicinal plants information along
with their active compounds list. The search functional-
ity within this page enables a user to query the database
using one or more keywords (scientific name, local name,
utilized parts, ailments, active compounds, and PMID)
for normal or Boolean search. Every keyword entered is
attempted to match with all the fields unless the field is
specified. Several singles keyword queries matched with
different fields are illustrated in Fig. 3. Users can search
by stitching the keywords with AND/OR operator. Some
plant entries contain multiple PMID entries as when col-
lecting active compounds data, the authors used multiple
references, in such cases clicking on the PMID section
allows the users to see which active compounds belong
to which publications, improving the overall user-friend-
liness of the database (Fig. 3).

Conclusion

MPDB 2.0 is the continuation of MPDB 1.0, while it is
established upon the same initial structure as MPDB
1.0, it contains a much larger data repository compared
to its predecessor and the released version is much more
refined and user friendly than MPDB 1.0. The MPDB 2.0
database has been dedicated to being a promising web-
server engine for the initial screening of phytochemicals
in silico drug development.

Limitations

In order to reduce over-complexity, when some plants
had multiple publications describing different active
compounds composition, only the publication with the
highest number of validated active compounds have
been indexed in the database, which reduces the possi-
ble data density of the database. Also, the plant informa-
tion indexed in MPDB 2.0 with the exceptions of active
compounds and PubMed IDs have been collected from
publications on Bangladeshi medicinal plants, since
there has been a server lack of wet lab works on these
Bangladeshi plants in Bangladesh, and their metabolite
composition has not been evaluated locally. A separate
literature mining was conducted to identify the active
compounds of these plant species from publications and
research works of other countries. Since the geodemo-
graphic distribution of plants has a considerable effect on
the composition of their metabolites, the accuracy of the
active compounds listed in the database remains open to
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questions. The authors hope to remove these inadequa-
cies in future editions of the MPDB.

Abbreviations
MPDB 2.0: Medicinal plant database 2.0; PMID: PubMed unique identifier.
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