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Chapter 6

Recent advances of
dihydropyrimidinone derivatives
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6.1 Introduction

Cancer is a chronic metabolic disorder and is one of the major causes of
mortality despite advancements in the instruments of diagnosis, therapy, and
preventative measures [1—3]. Cancer is one of the primary causes of death
and illness across the world, and incidences are steadily increasing, with pro-
Jections indicating that there will be 21 million new cases by the year 2030
[4.5]. This unregulated growth of a normal cell results in genomic abnormal-
ities and mutations that aggregate throughout cells and tissues, which eventu-
ally causes a normal cell to turn into a tumor cell [6]. Many different kinds
of cancer may affect humans; among them, lung cancer is known to be the
most common form in males, while breast cancer is the most common form
in females [7,8]. Cancer is a significant public health burden in both poor
and industrialized nations and is quite commonly treated by medicinal
plants as a whole or by their phytochemicals [9,10]. Historically, there
were around 10.9 million newly diagnosed instances of cancer, 24.6 million
people living with cancer, and 6.7 million fatalities recorded each year over
the globe [10—13].

Dihydropyrimidinones as Potent Anticancer Agents. DOI: hitps://doi.org/10.1016/B978-0-443-19094-0.00006-0
© 2023 Elsevier Inc. All rights reserved. 153
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Abstract

Despite the productive efforts of the world health organization in the cure of malaria, still, the disease has been reported with
significant morbidity and mortality in the African and Southeast Asian region. Plasmodium falciparunt is the most prevalent
malaria parasite accounting for 99.4% of global malaria cases. Its ability of quick adaptation, rapid resistance, and dormancy
aggressively contribute to the recent failure reports of currently available antimalarial chemotherapeutics. To meet the target
focused on the complete eradication of malaria cases set by WHO for 2030, there is an urgent need to develop some novel
antumalarial molecules. In recent years, the covalent linking of two or more active pharmacophores resulting in a completely

new hybrid motif w

ith better remedial effect is considered the most acceptable approach for antimalarial drug discovery.
Nitrogen-containing heterocyclic molecules in the form of alkaloids are always being accepted as the lead moiety in
developing new chemical entities for treating malaria. The coupling of active pharmacophores of two or more nitrogen-

containing heterocyelic alkaloids belonging to different classes resulted in hybrid alkaloids. Accordingly, the hybridization of

various antimalarial alkaloids v
the formation of novel hybrid

llustr
developed hvbrid alkaloids as antimalarial agents.
Kevwords

Hybnd antimalarial; Alkaloids; Quinoline hybrid; Pyrimidine; Indole; Imidazole
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Role of Probiotics in the Prevention and Management
of Obesity: What Have We Learned So Far?
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Abbreviations

AMPK Adenosine adenosine monophosphate-activated protein kinase
FIAF Fasting-induced adipose factor

FXR Farnesoid X receptor

GLP-1 Glucagon Like Peptide-1

IL-1,IL-6  Interleukins-1 and 6

JNK-c Jun N-Terminal kinase

LPL Lipoprotein lipase

LPS Lipopolysaccaride

NF«B Nuclear factor kappalight-chainenhancer of activated B cells
PYY Peptide YY

SCFA Short-chain fatty acid

TG Triglycerides

e e s

25.1 Introduction

The term “obesity” refers to the excessive accumulation of white adipose tissue in the body, especially
in the abdomen, which causes health issues in human beings. Primarily, obesity is the consequence of
imbalanced energy intake and expenditure. As per the World Health Organization (WHO), body mass
index (BMI) serves as the basis of de ning overweight (BMI > 25) and obesity (BMI > 30). Since 1975,
a three-fold increase in the number of obese people has been reported. Around 13% of the world’s popu-
lation (men 11% and women 15%) is obese (WHO, 2020). The data suggests that 650 million and 1.9
billion adults are obese and overweight, respectively. Obesity in children is increasing at an alarming rate.
It is projected that over 38 million children under 5 are obese, whereas more than 340 million children
and adolescents (5-19 years) are overweight/obese (WHO, 2020). Obesity is major health challenge in

the developed world and growing at an alarming pace in developing nations. Obesity has been reported to
induce and aggravate cardiovascular disorders, stroke, diabetes mellitus, and cancer.
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Chapter 1

Drug regulatory affairs: an introduction

jula Baboota® and’Harmaripreet Singh®
Depaﬂgtgzﬂp of Pharmaceutics, School of Pharmaceutical Education
Government Polytechnic College for Girls, Jalandhar, India

‘1.1 Introduction

R Substantial increase in regulations and legislations related to the assessment of efficacy, quality, and safety of drug

products came into existence following the multiple tragedies—sulfanilamide elixir disaster, 1937; sulfathiazole disas-
ter, 1941; thalidomide disaster, 1962—being a few of them (Harsha et al,, 2017). However, the enactment of various
Acts and laws also led to the evolution of drug regulations and their evolution over time. '

1. The 1906 Food and Drugs Act: The Act’s main motive was to prohibit the foreign and inters_taie movement of
questionable, mislabeled, and adulterated food and drug products.

-2. Durham—Humphrey Amendment 1951; The amendment granted the authority to Food and Drug Administration

. (FDA) to establish a distinction between two categories of medicines, that is prescription drugs and over-the-counter
(OTC) drugs. Before this amendment, the manufacturers were free to determine the category of the drug,
3. Kefauver—Harris Drug Amendment 1962: According to this amendment the drug manufacturer has to prove that
the product is effective based on adequate and well-controlled clinical trial before getting marketing approval.
4; Orphan Drug Act 1983: This Act encouraged the manufacturers of drugs to formulate medicines for diseases
which occur rarely (affect less than 200,000 persons in the United States) and in return the regulatory authorities
“would provide the manufacturers with benefits, such as tax incentives, subsidies on clinical research, patent protec-
tion, and exclusive marketing rights. :
5. Drug Price Competition and Patent Restoration Act 1984;: The Act is commonly termed as the Hatch—Waxman
Amendment. This established a pathway for the approval of generic drugs filed under the abbreviated new drug
: application (ANDA). This act also includes provisions for patent time increment and patent exclusivity related ‘to
the new drug applications (NDAs). e
6. Generic Drug Enforcement Act 1992: This Act states that the drug applicant will not use the services of a person
- who has been convicted of a felony under federal law for conduct related to or in connection with a drug product
application. ]
7. Prescription Drug User Fee Act 1992: The Act gave the authority to FDA for collecting fees from the drug firms
manufacturing any drug for human administration or biological products to fund the new drug approval process.

‘8. FDA Modernization Act 1997: This act is aimed for better and improved regulation of drugs, food, devices, and

biological products by enhancing advancements in technology as well as in trade and public health complexities.

The concept of régulatory affairs was also strengthened, besides setting up of stricter regulations for, Good
Manufacturing Practices (GMPs) and marketing authorizations. - ; Nt :
The terms commonly used in Drug Regulatory Affairs (DRA) are mentioned below:

1. U.S. FDA: It is a federal agency of the U.S. Department of Health and Human Services, which has the responsibil-
ity to protect the health of the public: ‘
2. NDA: It is an application which a drug sponsor files with the FDA to get marketing approval of their new drug
product in the United States. S i : : a = S :
- 3. Investigational New Drug Application: In order to get permission for evaluating an experimental drug legally on
human beings in the United States, an investigational new drug (IND) is filed with the FDA.
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DIABETIC CARDIOMYOPATHY:
o ~ PATHOPHYSIOLOGICAL MECHANISMS
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ABSTRACT

Diabetic cardiomyopathy is diabetes mellitus-induced abnormality of heart, which
involves changes in cardiac structure and functioning and consequently results in heart
failure and the prevalence of diabetic cardiomyopathy is jncreasing in parallel with the
increase 'in diabetes mellitus. Diabetic cardiomyopathy is initially characterized by
myocardial fibrosis, dysfunictional remodeling, and associated diastolic dysfunction, later
by systolic dysfunction, and eventually by clinical heart failure, The cardiac hypertrophy,
fibrosis and contractile dysfunction are the distinct features of diabetic cardiomyopathy in
animal models and patients. Various pathological mechanisms involving insylin
resistance, advanced glycation end products, impaired cardiac insulin metabolic

_ signalling, mitochondrial dysfunction lipotoxicity, altered calcium handling, renin—
. angiotensin—aldosterone System activation, cardiac autonomic neuropathy, endoplasmic
reticulum. stress, microvascular dysfunction, generation of reactive oxygen species and
inflammation have been demonstrated to contribute towards induction and progression of
diabetic cardiomyopathy. Various targets including adenosine monophosphate kinase,
peroxisome proliferator activated receptor- o, B/3, v, sodium glucose transporter-2, nitric
oxide synthase, mitogen activated protein kinases, nuclear factor kappa of activated B
cells, exosomes, protein kinase €' and micro ribonucleic acids haye ‘emerged as
‘therapeutic' options for treatment of diabetic cardiomyopathy. The present chapter is an
attempt to Ssummarize the novel findings related to these potential target sites.

Keywords: diabetic cardibmyopathy, fibrosis, hypertrophy, hypergly_cemia, insulin fesis,t,ange_
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CHAPTER 35

Quercetin Chemistry, Structural Modifications,
Sar Studies and Therapeutic Applications: An
Update
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Abstract: Natural products are investigated for their remunerative effects on health.
Quercetin, a flavonoid, is commonly distributed in vegetables and fruits. Quercetin is
used as a supplement in food and as a phytochemical remedy against several diseases,
including circulatory dysfunction, neurodegeneration, diabetes, cancer, and
inflammation. The most prominent property of quercetin is antioxidant activity,
enabling it to douse free radicals. Derivatives of quercetin are essential metabolites,
and even various conjugates are being advocated by the Food and Drug Administration
(FDA) for use in humans. So, the biosynthesis of quercetin derivatives is a predominant
field of research. Methylation and glycosylation are two essential strategies used to
synthesize various metabolites of quercetin that do not exist in nature. This review
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Chapter 6 : '
Vicious Link of Obesity
with Cardiometabolic and Renal Diseases

“

Amrit Pal Singh, Tajpreet Kaur, and_Harpglz -Sing_h_Butta.r

Abstract .Obesity is escalating all over the world and prevails. among 13% of
adult population. World Health Organization (WHO) has estimated that excessive
body weight and obesity related incidences of type 2 diabetes mellitus (T2D) and
cardiovascular diseases (CVDs) has increased nearly fourfold over the last 25 years.
- Excessive deposition of peripheral and visceral fat also causes metabolic syndrome
and renal complications. In obese subjects, the risk of non-communicable diseases
(NCDs) such as musculoskeletal and neurodegenerative disorders, inferti ity,.and.
breast cancer is relatively higher-than~‘lean_-pefsons. The white adipocytes secrete
a wide variety of bioactive chemicals such as adipokines, resistin, leptin, inter-
leukins (IL-1B, IL-6), tumor necrosis factor-a (TNF-q), interferon-y (IFN-y), mono-
Cyte chemoattractant protein-1 (MCP-1), free fatty acid, macrophages infiltration,
mast cell degranulation, plasminogen activator inhibitor-1 (PAI- 1), endothelial adher-
ence molecules-and oxidative stress. These bioactive chemicals play crucial role
in the pathogenesis of obesity-induced disorders like insulin resistance, dyslipi-
demia, metabolic syndrome, atherosclerosis, thrombosis, vasculopathy, high blood
pressure, glomerulopathy and glomerulosclerosis, Well plannied heaith care strate-
 gies are needed to reduce the risk of nongenetic factors associated with obesity,

and their links with T2D, CVDs and refal diseases. The health-care burden related

to NCDs such as obesity, T2D, and CVDs and Tneurodegenerative disorders, renal

diseases and cancer is escalating worldwide. People need to think about the cost-
- effective measures such as lifestyle modifications, unhealthy dietary habits, physical

activity, and consumption of healthful foods containing green vegetables, fruits, and
- Mediterranean-type diet consisting of olive oil, poultry and fish, dairy products, fiber

rich foods, and low amount of red meat. The focus of this review is to highlight the
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Chapter 19
Estradiol Benzoate Ameliorates ,‘
Obesity-Induced Renal Dysfunction :
in Male Rats: Biochemica
and Morphological Observations

Amrit Pal Singh, Manjinder Singh, Tajpreet Kaur, Harpal Singh Buttar,
Sarvpreet Singh Ghuman, and Devendra Pathak »

Abstract Obesity-indu‘ccd renal dysfunction is a potential risk factor for causing
cardiometabolic diseases, but the underlying mechanism remains unclear. Present

were fed high fat diet (HFD) containing 30% fat for 12 consecutive weeks, One
group of male rats simultancously received daily injections of estradiol benzoate
(50 and 100 ng/kg/day, i.p.) over 12 weeks. HFD-induced obesity was assessed
by calculating obesity index, adiposity index, and serum lipid profile. Renal func-

A.P. Singh (=) - M. Singh
Department of Pharmaceutical Sciences, Guru Nanak Dey University, Amritsar 143005, India
e-mail: apsingh82@gmail.com - P ;

"I‘.Kaur

Department of Pharmacology, Khalsa College of Pharmacy, Anmritsar, India

H. S. Buttar
Faculty of Medicine, Department of Pathology & Laboratory Medicine, University of Ottawa,
Ottawa, Canada E

D. Pathak L
Department of Veterinary Anatomy, Gury Angad Dev Veterinary and Animal Sciences University,
Ludhiana, India ; '

© Springer Nature Switzerland AG 2020 . 2 R
P. S. Tappia et al, (eds.), Biochemistry of Cardiovascular Dysfunction in Obesity,
Advances in Biochemistry in Health and Disease 20,
https://doi.otg/lﬂ.1007/978-3-030-47336—5__19




cienceirect

Influence of Nutrients, Bioactive Compounds, and Plant

Extracts in Liver Diseases
2021, Pages 141-157

Chapter 8 - Drug-induced hepatotoxicity
Amandeep Singh °, Sneha jps_hib, Ashima Joshi %, Pooja Patni 4 Devesh Tewari ©

epartment of Pharmacognosy, Khalsa College of Pharmacy, Amritsar, Punjab, India
t Pharmaceutical Chemistry, PCTE Group of Institutions, Ludhiana, Punjab, India

mdation, New Delhi, India

Department of

maceutics, School of Pharmaceutical Sciences, Lovely Professional University, Phagwara, Punjab, India
Department of Pharmacognosy, School of Pharmaceutical Sciences, Lovely Professional University, Phagwara, Punjab, India

Available online 27 November 2020, Version of Record 27 November 2020.

Show less A

= Outline l < Share 38 Cite

;

B978-0-12-816488-4.00001-2 »

https. fdoierg/i

nd content

Abstract

The liver is the largest gland in the human body and it is situated in the right side of the upper abdominal cavity.
Liver damage can be generally caused by drugs, particularly antitubercular, paracetamol, general anesthetics, and
some anticancer drugs. Toxic hepatitis is the most common severe adverse reaction caused by antituberculosis drugs.
It mostly starts in the first few weeks of treatment accompanying liver necrosis, which may unfold to neurological
disorder and death. Apart from synthetic drugs, many agents such as alcohol consumption also play a significant role
in liver damage. Although many synthetic drugs are available to treat hepatotoxicity, still natural product-based
drugs such as silymarin are among the favorable choices for hepatotoxicity.
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