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SILENT FEATURE

Pharmacology

Pharmacological drug screening is the sequential testing of new chemical entitics or extracts from
biological material in isolated organs with subsequent testing on whole experimental animals.
Screening Methods in Pharmacology focuses on methods of screening groups for pharmacological
activities and discussions on the organization of screening programs. This book provides a
descriptive approach detailing the CPCSEA, OECD and ICH guidelines to follow when screening
new drug classes. It also provides a brief overview of bioassays and research methodology along
with various experimental animal screening models for various diseases. This book will serve as a
manual for graduate students in pharmacy and life sciences.

. "_acy and life sciences graduates and researchers. 2. Provides various
xperimentalmnimal screening models for various diseases.
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45 hours

The subject 1s ll'l!f:ndcd to impart basic knowledge about various aspects (classification, mechanism of
action, therapeutic .C(T"—'Cl's. clinical use, side effects and contraindications) of drugs affecting the
FCSP'T‘_‘tof)'ﬂildgﬂs‘TQI!\lCSlmalsystem,infectiousdiseases,immunopharmacology,zmdFurther,emphasis on
the principles of toxicology andchronopharmacology.

Objectives: After completing this course, the student should be able to:

}. unfjcrsta'nd the mechanism of action of the drug and its importance in the treatment ofvarious
infectiousdiseases

2. understand the prmcip}es of toxicology and the treatment of variouspoisoningsand

¢ correlation of pharmacology with relatedmedicalsciences.

o = 2 -
s acting on thegastrointestinaltract

chloramphenicol, macrolides, quinolones and
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Abstract

Type 2 diabetes mellitus (T2DM) is a chronic metabolic disease that is
characterized by an escalation in blood sugar levels. More than 400 million
people are affected by this life-threatening disease worldwide and it is
estimated that there will be around 640 million people with T2DM
worldwide in 2040. It is of utmost importance to bring in lifestyle changes to
attain significant metabolic control in diabetes along with appropriate
pharmacological treatment. To have significant control of blood sugar levels,
doctors should be familiar with the recent advancement in various types of
anti-diabetic drugs available in the market. The physician should focus on
. the selection of the most effective, safe, and well-tolerated anti-diabetic
drugs to accomplish the goal of glycemic control and to avoid the long-term
complication of diabetes such as retinopathy, nephropathy, etc. The prime
emphasis of the present review is to focus on the gamut of currently
available anti-diabetic drugs for the management of T2DM and also present -
' a brief overview of their mechanism of action in controlling blood sugar
 levels.

-
%

1 Keywords: Type 2 diabetes mellitus, macrovascular complications,
microvascular complication

Introduction

Diabetes mellitus is a metabolic disorder characterized by chronic
hyperglycemia with disturbances of carbohydrate, fat and protein
metabolism resulting directly from insulin resistance, inadequate nsulin

/ secretion, or excessive glucagon secretion [ % 31 (Blair M, 2016; Bisht R,
2019; Yitbarek GY, 2021).
Pefncipal The effects of diabetes mellitus include long-term damage, dysfunctiqn;

Indore Institute n:‘l"haliﬂ

#ndh failure of various organs. Diabetes mellitus may present with
INDORE (M.P,)
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Chapter 4 - Artificial intelligence (AI) and machine
learning in the treatment of various diseases
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Abstract

Artificial Intelligence (Al) and Machine Learning (ML) have significant ability in improving the health care
research. The adoption of Al-driven technologies can aid in the elimination of health disparities and reduce
the load on healthcare systems. It is being implemented in various sectors such as pharmaceutical drug
discovery, development, drug repurposing, improved drug therapy, clinical trails, and drug designing. The
use of Al in these field can enhance the precision and accuracy and can reduce the human errors and make
the work easier and more convenient. By using Al in drug designing and development, we can easily
identify the targets and can develop the target susceptible drugs only, which will reduce the wastage of time
« money. Computer systems are clearly speedier when it comes to calculations and analytic skills, yet
they could not indeed make judgments on their own, since they lack the capacity to do so. Today, Al has a
broad range of usage in nearly every sector, which appears to be beneficial and is displacing human
professions that may be deemed unfavorable.
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Abstract

Pharmacophore modeling is an important part of “computer-aided drug design (CADD)" and has led to
numerous successful research outcomes. It contributed significantly in the rational drug design approach.
The pharmacophore model abstracts crucial structural attributes of a molecule that are crucial for
pharmacological activity, along with their relative positions in three-dimensional space. There are various
ligand- and structure-based methods that have been developed for improved pharmacophore modeling and
fruitfully applied in de novo design, lead optimization, virtual screening, off-target and target identification,
side effect, and ADME-tox modeling. Current chapter gives a comprehensive impression of pharmacophore
modeling, focus on various types of pharmacophores, methodology development, and its vast spectrum of
o~ lications.
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Abstract

The pharmaceutical industry strives to bring new medicines to m
; development operations. The discovery process includes ta
optimization, and candidate selection. All of these are part
presently under pressure from st

arket via complicated drug research and
rget and hit identification, lead creation and
of the development process. The sector is
ringent regulations, environmental concerns, and patent expiry revenue. To
consistently provide excellent medications and business, academia, and government research organizations
must collaborate more. This chapter overviews steps involved in lifespan of drug molecule from cradle to
market. Drug discovery and development process takes about 12—-15years in whole to cover its journey from
a laboratory to a market with approvals and billions of dollars are involved in this process. In this chapter,

acquainted review of the various methods for lead identification, target identification to clinical trial phases
is summarized.
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Drug development is a time-consuming, expensive and extremely risky procedure. Up to 90% of
drug concepts are discarded due to challenges such as safety, efficacy and toxicity resulting in
significant losses for the investor. The use of artificial intelligence (Al), namely machine learning anc
deep learning algorithms, to improve the drug discovery process is one technique that has arisen
in recent years. Al has been effectively used in drug discovery and design. This chapter includes
these machine learning approaches in depth, as well as their applications in medicinal chemistry.
The current state-of-the-art of Al supported pharmaceutical discovery is discussed, including
applications in structure and ligand-based virtual screening, de novo drug design, drug repurposing
and factors related, after introducing the basic principles, along with some application notes, of the
various machine learning algorithms. Finally, obstacles and limits are outlined, with an eye towards
possible future avenues for Al-supported drug discovery and design.
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Abstract

Artificial Intelligence (Al) and Machine Learning (ML) have significant ability in improving the health care
research. The adoption of Al-driven technologies can aid in the elimination of health disparities and reduce
the load on healthcare systems. It is being implemented in various sectors such as pharmaceutical drug
discovery, development, drug repurposing, improved drug therapy, clinical trails, and drug designing. The
use of Al in these field can enhance the precision and accuracy and can reduce the human errors and make
the work easier and more convenient. By using Al in drug designing and development, we can easily
identify the targets and can develop the target susceptible drugs only, which will reduce the wastage of time
and money. Computer systems are clearly speedier when it comes to calculations and analytic skills, yet
they could not indeed make judgments on their own, since they lack the capacity to do so. Today, Al has a
broad range of usage in nearly every sector, which appears to be beneficial and is displacing human
professions that may be deemed unfavorable.
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Abstract

Nutraceuticals as health-promoting agents have been receiving greater consideration from both the
scientific community and the public in recent years. They are obtained from diverse resources, having a
broad range of favorable impacts on biological systems. Incorporating nutraceuticals into food products is
an easy way to develop a wide range of functional foods that can help consumers meet their health and
wellness needs. The efficacy of nutraceuticals, on the other hand, is dependent on their bioavailability. Due
to the robust public concern about plastic wastes, the production of biobased polymers is gaining more
significance in the research industry. Biobased nutraceuticals are produced from sustainable natural
resources that are extracted as a part of biomaterials or are formed by bioprocessing. This chapter focuses
__biobased nutraceutical products, precisely on the status of nutraceuticals, the classification, functions,
and properties of individual categories of nutraceuticals, the designing and formulation of delivery systems
for nutraceutical products, and the evaluation of the bicaccessibility and bioavailability of nutraceutical
products, and provides a glimpse on the recent patents granted on nutraceuticals.
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Abstract

t's no secret that cancer is a major cause of mortality in
the globe. There are various types of cancer identified.
Coron cancer (CCa) is the most well-understood multistep
malignancy in molecular genetics. Intestinal mucosal
1eoplastic polyps are the first signs of carcinogenesis. A
d0lyp’s histology is critical in determining whether or not
tis cancerous. Histological classifications such as
wyperplastic and adenomatous are both common. More
glandular cells with less mucus but no hyperchromatic or
stratification are seen in hyperplastic polyps histologically
Tsai and Lu 1995). It is normal for adenomatous nuclei to

Je large, and tightly packed in a palisading pattern.
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Artificial Intelligence-Driven Decisions in Breast Cancer Diagnosis

\mit Gangwal, Rupesh K. Gautam
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Summary

Artificial intelligence (Al) is a disruptive innovation, involving the development and deployment of
algorithms to classify data, and to find the abstract relationships between different data points. Al,
its subtype machine learning (ML), and advanced version of ML that is deep learning (DL) have
shown commendable progress in the last decade in various fields like marketing, banking, e-
commerce platforms, streaming platforms, self-driving cars, retrosynthesis of chemicals, clinical

~ trials, drug discovery, and others. This remarkable change has been attributed to the availability of
high-speed internet, the internet of things, the huge amount of data, and most importantly cutting-
edge computation tools like graphics processing units (GPUs), referred to as GPUs. Although the
success of Al in medical imaging is limited initially, now stakeholders are focusing on the
deployment of full-fledged Al systems by riding on the success of convolutional neural networks
(CNNs) in other areas like image identification through computer vision, generation of an entirely
new set of images, and videos based on training and testing datasets. Breast cancer is one of the
most common cancers in women worldwide. Various diagnostic tools are there to conform positive
or negative cases, still, sure-shot reliance on these tools is doubtful owing to unintentional flaws in
scan interpretation by radiologists. Here, in such circumstances, experts are now leveraging Al to
aid humans with faster, accurate, and bias-free interpretation much to the relief of patients. In this
chapter, how Al is shaping and redefining entire mammogram interpretation has been elaborated
~_zsides tﬂ'g,_.v_yjp\g__light on classical tools for diagnosis and interpretation of breast cancer.

AL oo/

" ™
/:w/ Vo
| = STy ") = \\‘ Pri ihal
el \G = Y Indore Institye of Pharmacy
")\ P At INDOREM py 2
SN\, /= ! LI

Harbeck , N. , Penault-Llorca , F., Cortes, J. et al. (2019 ). Breast cancer . Nat. Rev. Dis. Primers 5 : 66 .

Yoon, J.H. and Kim , E.K. ( 2021 ). Deep learning-based artificial intelligence for mammography . Korean J.
Radiol. 22 (8):1225.

Myers , E.R., Moorman, P., Gierisch, .M. et al. ( 2015 ). Benefits and harms of breast cancer screening: a
systematic review . JAMA 314 (15): 1615 - 1634 .
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Recent Advancement of Nanotherapeutics to Treat Breast Cancer

Jevesh U, Kapoor, Rajat Goyal, Rajiv R. Kukkar, Rupesh K. Gautam
300k Editor(s):Pravin Kendrekar, Vinayak Adimule, Tara Hurst
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Summary

The second biggest worldwide death is due to breast cancer: approx. 8.6 million were diagnosed
with breast cancer in 2018. With this intensifying global burden, in the twenty-first century cancer
prevention in females is one of the utmost thoughtful health challenges. Regardless of
improvements in breast tumor therapeutic approaches, the quick recurrence of tumors and
netastasis in patients exhibited that people develop resistance against the chemotherapeutic
“medication. Nanotechnology provides a noteworthy alternative to delivering anticancer drugs
safely and efficiently. With the help of various nanoformulations, one can target the specific organ,
the accumulation of drugs at the specific target site, and diminish the cytotoxicity. An effective
therapeutic approach to treating breast cancer involves the conjugation of targeting ligands with
nanocarriers. The nano nutraceuticals also showed promising results against breast cancer
treatment. The growth in nanotherapeutics offers significant potential against breast cancer
therapies and pharmaceutical research.
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“tram , . lgbal , M y Daniyal , ~and Khan , A.U. (2017 ). Awareness and current knowledge of breast
cancer . BIO/ Res. 50 (1 ):1-23, https /doi.org/10.1186/s40659-017-0140-9 ,

Kamaruzman, N.I. , Aziz , N.A. , Poh, C.L., and Chowdhury, E.H. (2019). Oncogenic signaling in
tumorigenesis and applications of siRNA nanotherapeutics in breast cancer . Cancers 11 (5 )n632.
https://doi.org/10.3390/cancers11050632 .

Nazih , H. and Bard , J.M. ( 2020 ). Cholesterol, oxysterols and LXRs in breast cancer pathophysiology . int. J.
Mol. Sci. 21 (4 ): 1356 . https://doi.org/10.3390/ijms21041356 .
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Abstract

—opolymers are considered high potential nanomedicines

h=* regulate the distribution as well as the function of

herapeutic agents in the body by altering the biolagical

s>arriers. Various pre-clinical and clinical studies depict

that copolymeric formulations provide a wide range of

therapeutic advantages by altering the physicochemical @/
sroperties, Copolymers displayed a wide range of Principal

pplications in neurodegenerative disorders like by ‘,‘ﬁ_g’_',‘.f‘,'"“‘"'
Alzheimer’'s disease. Drug formulation involving

copolymers showed marked improvement in drug L/

solubility and reduces the adverse effects either by 7~ ‘,
omplexation or dose reduction. Copolymers such as ( 1IOAC

"EG-PLA, PLGA-PEG, triblock copolymers, and e -

Foloxamers are used presently for the development of
F

26



Indore Institute of
Pharmacy

Indore Institute of o) 22

Pha y bbb Rt AXTE|hens Doby | & FCUoen Gohl)
e ———
5 i

Il
g
o
3
€

Q Search t: Car

Recent

i . Recent Advances in Pharmaceutical Innovation and Research =
V:lkr‘\ n B p’) 77-98
Innavation and

Research

dvancs i rna 1 V) 11 : 1o > Chapter

P'-armacogenetics: A New Approach for
the Selection of the Right Drug

Lutesh Malhotra 5, Abhishek Dabra, Preeti, Peeyush Kaushik,
Anjeo Kambo) & Bupesh Gautam
“hapter First Online: 12 September 2023

227

Abstract

harmacogenetics i1s the study of genes and the way an
narvidual will respond to a particular drug. It is an
advanced branch of medicine where the knowledge from

sharmacology and genomics was utilized for the safe and
affective prescription as per the individual genetic 1@\/

structure. The Human Genome Project was initiated to 3 | Principal
develop and learn the association of genes and their i "IN DORE s ;-::..).-,,,;..-'\.,
=>ffect on physiology as well as drug response, Diversity in
genetic makeup is responsible for alteration in
therapeutic efficacy as well as the toxic profile of the

drug. Besides, studying the genetic structure of the

satient also enlightens about the future perspectives of

drug response. Unfortunately, till now this novel
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Abstract

Zupatilin (5,7-dihydroxy-3',4" 6-trimethoxyflavone) is a
sharmacologically active flavone obtained from several
nedicinal plants. Because it is a natural flavone, it has
seen discovered to be a major ingredient in the seeds,

lowers, leaves, and stems of several plants, making it a

‘herapeutic representative. Eupatilin is reported to have a
variety of pharmacological characteristics, including ez e
anticancer, antioxidant, neuroprotective, antiallergic,
—archioprotective, and anti-inflammatory properties, It has
also been linked to the regulation of multiple cell-
signaling pathways involved in proliferation,

nflammation, and a variety of other diseases. It is
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Acceptance of chapter titled
“Synthetic DNA Delivery System”
with ID "E10S17G61P1G-IS" under
IIP Edited Book series inbox

IIP Series 4:48 PM >
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Dear “Kuldeep Vinchurkar”,

We are happy to inform you that your
valuable chapter titled "Synthetic
DNA Delivery System" with ID
"E10S17G61P1G-1IS" submitted to IIP
Book Series "IIPV3EBS17_G61
Futuristic Trends in Biotechnology”
under Volume 3, 2023, IIP
Proceedings is accepted for
publication after the transparent
review from the committee which
can be checked at your author
dashboard.
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