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Abstract
Obesity is a complicated disease, characterized by an immoderate amount of fat in a human body.

Obesity is not alone a point of concern from a cosmetic sector, also affect health problems. The different
factor involves in obesity such as genetic factor, environment factor, energy balance dysregulation,
metabolic factor. It can be determined by Body Mass Index as well as Body Adiposity Index value and can
be controlled by different methods like drugs and nature compounds. This paper reviews on the Food and
Drug Administration approved drugs for obesity recently like Semaglutide, bupropion naltrexone,
liraglutide, lorcaserin, orlistat, and phentermine topiramate. The natural compounds Salvia officinalis
(Lamiaceae), Vitis vinifera (Vitaceae), Arachis hypogaea (Fabaceae), Panax japonicus (Araliaceae).
Keywords: Antiobesity, Arachis Hypogaea, BMI, Bupropion, Phentermine Topiramate.

Introduction

Obesity is becoming one of the most frequent health issues worldwide, resulting in a significant increase
in mortality and morbidity from heart disease, type-2-diabetes mellitus, metabolic disease, stroke, and
cancer across all ethnicities and age categories.! Obesity and overweight prevalence, as well as associated
disorders, are key concerns for global health systems, therefore prevention and treatment are critical.
Physicians and other health care professionals have investigated both lifestyle and pharmacological
therapies as obesity treatment options.?

The "obesity epidemic" has recently become one of the most pressing global health issues. Obesity
increased globally between 1975 and 2016, with high-calorie diets and sedentary lifestyles being the
primary causes.?

Obesity and without physical causes undoubtedly different risk factors that both cause illness & death on
a worldwide. Obesity and sedentary behavior are linked to a high rate of morbidity. When you include in
things like missed work days due to illness and greater health-care expenses, it adds up to a significant
financial burden. Obesity is determined by body mass index of above 30 kg/m?2.*

Because obesity has a variety of etiological and pathological causes, there is no single treatment or
medicine that can effectively control the condition. Furthermore, current drugs have failed to lower
weight considerably and successfully, prompting continuous and sophisticated research into obesity
therapy.®> One component to focus in identifying antiobesity extracts from compounds derived by
remedial plants that are both easily available and have fewer negative effects. However, the bulk of these
remedial plants' mode of action for weight loss, as well as the classes of chemicals or active substances
responsible for their antiobesity properties, are unknown.®
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However, in terms of weight reduction, the method of action of most of these medicinal plants is unclear;
neither the chemical classes nor the active ingredients components accountable for these plants' anti-
obesity actions have been identified.” As a result, the focus of this review is on a number of anti-obesity
lead molecule found from different of Phyto-chemicals that operate on known therapeutic action and
investigated in a number of preclinical and clinical studies in the hopes of developing them into antiobesity
drugs, though the majority have yet to reach the commercial market.®

Obese patients should follow current treatment recommendations, which include lifestyle changes,
increased physical activity, and calorie reduction. If these therapies are ineffective, pharmacotherapy may
be tried. The FDA has authorized the following obesity medications such as: bupropion naltrexone,
liraglutide, lorcaserin, orlistat, and phenterminetopiramate.® However, the high number of side effects
still makes them unsuitable for normal clinical use. Obesity's pathophysiology isn't totally understood. It
entails significantly more complicated procedures than the passive accumulation of extra fat throughout
the body.%®

Adipocyte hypertrophy and hyperplasia are two ways that adipose tissue (AT) responds to an excess of
nutrients quickly and dynamically. Endocrine and metabolic functions are altered as a result of AT
alterations in systemic physiology. AT remodeling has been researched in particular to learn more about
the relationship between proinflammatory adipocytokines, cytokines, and obesity-related metabolic
issues.’ Macrophages are important since they are the immune cells that cause AT inflammation. Obesity
alters macrophage behavior and promotes the production of proinflammatory chemicals such Tumor-
necrosis factor, Interleukin-6 (IL6), and Monocyte-chemoattractant protein (MCP1). Anti-inflammatory
adipocytokines are also significantly downregulated when adipocytes and macrophages interact. Obesity-
related problems affect a variety of organs, increasing the risk of diseases such insulin resistance, type-2-
diabetes, heart attack and numerous types of cancer.?

BMI and Body Adiposity Index

The BMI is a measurement of weight in relation to height. Because it cannot distinguish between obesity
generated by an excess of fat and obesity induced by an excess of lean mass, the BMl is a poor instrument.
BMI, on the other hand, requires accurate scales to calculate. Calculations for children and teens must be
adjusted for their age. Furthermore, in those with a high proportion of muscle to fat, BMI may have little
bearing on body fat %, resulting in athletes with a high BMI but a low body fat percentage.®® The body
adiposity index (BAIl) is an alternative to the BMI (BAI). The BAI has a direct link to body fat percentage
and may be used by a wide spectrum of persons. The BAI has not been widely adopted due to the
challenges in measuring hip circumference and the lack of historical background.**

Epidemiology

Approximately 30.0% of the global population is overweight or obese at this time. According to
predictions, more than 60.0% of the world population would be overweight/obese by 2020. According to
predictions, the prevalence of severe obesity will reach 11.0% in 2030, over double today's percentage.
When a person's BMI surpasses 30, their genetic reset emerges as a resistance to weight reduction, and
if they continue to gain weight, they will reach a point where they can no longer lose weight.'®
Amplification of the genetic reset is a dangerous issue for the patient since it greatly impacts the patient's
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capacity to repair or control excessive obesity. According to a study, those with a BMI of 40 or above grow
the fastest and are at the most risk of obesity-related diseases.*®

Pathophysiology of Obesity

Environment Factor:

As a result of widespread environmental changes during the previous century, chronic diseases and
obesity have become important public health concerns. Infectious illnesses, which were the leading cause
of mortality in 1900, are now mostly under control, and Americans' average longevity has grown by nearly
three decades. In recent decades, increased per capita food supply and consumption, particularly of high-
calorie, appealing meals given in big quantities, have aided in maintaining a positive energy balance and
weight gain®’. The basis for the chronic illness and obesity epidemics was laid in concert with medical
advances that lowered infectious disease mortality and extended life expectancy.!®

Genetic factor:

Epigenetic regulation of genes via methylation, histone modifications, chromatin remodelling, and
noncoding RNA changes is one of the biological mechanisms involved in early-life metabolic programming.
Importantly, such epigenetically determined increased adult obesity risk can be passed down to future
generations, hastening the obesity epidemic even more.® Obesity research focuses on developing tools
and treatments to interrupt the epigenetic programming cycle. Given the disproportionally high
expression of obesity-related genes and epigenetic modifications in the central nervous system, obesity
genes are likely to act not only within the hypothalamic homeostatic regulator of energy balance, but also
within neural circuits involved in interactions with an obesogenic environment, such as reward-based
decision making, learning and memory, delayed discounting, and spatial orientation.?°

Energy-Balance Dysregulation:

In a complex system, genes and the environment interact to govern energy balance, associated
physiological processes, and weight. Circulating neuropeptide hormones block or activate two groups of
neurons in the hypothalamic arcuate nucleus, which regulate energy balance through regulating food
intake and expenditure. The microbiota and cells in adipose tissue, the stomach, the pancreas, and other
organs control short- and long-term energy balance through a coordinated network of central activities
and peripheral signals. 14 brain regions contribute to energy balance control outside of the
hypothalamus.?

Metabolic Effects

Effects on Physiology and Metabolism The volume and location of adipose tissue influences adipocytes
generate adipokines (cell signalling proteins) and hormones, which are secreted at different rates and
have different effects. Increased production of pro-inflammatory adipokines by adipocytes and
macrophages inside adipose tissue causes a low-grade systemic illness in certain obese people. Adipocytes
create free fatty acids by hydrolysing triglycerides, which are then delivered via the circulation to
metabolic regions where they may be utilised.?? Obese patients have higher plasma free fatty acid levels,
which can be caused by a number of reasons, including an increase in adipose tissue mass. Lipids are
present in liposomes, which are tiny cytoplasmic organelles located near the mitochondria in many types
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of cells, including adipose tissue. Excess adiposity causes liposomes in hepatocytes to grow (steatosis),
resulting in massive vacuoles that are non-alcoholic fatty liver disease, steatohepatitis, and cirrhosis are
among the clinical conditions connected to it.?

Fig 1: Pathophysiology of Obesity
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Excess lipid intermediates can be collected in non-adipose tissues (e.g., ceramides), resulting on
lipotoxicity, cellular dysfunction, and death. Insulin signalling is disturbed in non-adipose tissues due to
increased amounts of free fatty acids, inflammatory cytokines, and lipid intermediates, resulting in the
insulin-resistant condition seen in many overweight or obese patients. An excess of intraabdominal
adipose tissue is also connected to insulin resistance.?

Obesity-related dyslipidaemia, type-2-diabetes mellitus, metabolic disease, stroke, and cancer are all
caused by this constellation of metabolic and anatomical findings. Some malignancies have been linked
to increased biological available levels of insulin-like growth factor and other tumour-promote
chemicals.®

On some fat people, the sympathetic nervous system is overactive persons and is considered to have a
role in a range of pathophysiological processes, including high blood pressure. High blood pressure and a
cluster of outcomes linked to insulin resistance, obesity-associated dyslipidemia, and type 2 diabetes are
the primary pathophysiological mechanisms in heart disease, stroke, and chronic kidney disease.
According to this graphic, the mechanical, metabolic, and physiological impacts of excessive adiposity
contribute to chronic diseases.?®
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Antiobesity Medications Currently on the Market and their Mechanisms of Action:

Increased energy expenditure, appetite suppression, digestive enzyme blockage, and difficulty
with fat or sugar absorption from meals are all symptoms of this condition. at the intestinal tract level are
all approaches used by antiobesity drugs. To date, incorrect beginnings, clinical development failures,
medical prescription limitations, and withdrawals owing to undesirable effects have been associated to
antiobesity prospects. The current Anti-obesity medications have been approved by the FDA are
highlighted, as well as their mechanisms of action. Candidate antiobesity pharmaceuticals or antiobesity
drug candidates must be able to maintain or lose weight with the fewest possible negative effects.?’
Orlistat is a lipase inhibitor in pancreas that reduces diet fat absorption by inhibiting lipase activity in the
small intestine. Although orlistat does not provide considerable weight reduction, it does help to decrease
LDL fat, high cholesterol, and high triglyceride. Orlistat’s adverse effects include bloating, diarrhea, gas,
and stomach discomfort. In diabetic individuals, a glucagon-like peptide-1-receptor (GLP-1-R) agonist,
liraglutide, is found to consistently promote moderate weight reduction. Despite its adverse effects, which
include nausea, vomiting, and hypoglycemia, liraglutide causes weight reduction of around 8 kg or more
in the treatment of obesity. The FDA has withdrawn or cancelled the FDA licenses for the appetite
suppressants rimonabant.®

Fig 2: Mechanisms of Action Anti-Obesity
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Efficacy of Currently Approved Obesity Therapies:

Orlistat:

Orlistat is an FDA and EMA-approved selective inhibitor of pancreatic lipase that moderates fat
breakdown and absorption in the stomach. It is available in the UK in smaller dosages via prescription and
over-the-counter, and should be taken with meals. BMI of 30 kg/m? people have risk factors are
administered orlistat (such as hypertension, diabetes, or hyperlipidemia). While orlistat users lose an extra
3-3.5 kg in a year, gastrointestinal side effects, decreased fat-soluble vitamin absorption, and steatorrhea
are also typical adverse effects. In a recent comprehensive study, orlistat usage was connected to a weight
reduction of 3.1 kg. Orlistat usage is linked to lower BP (systolic, 1.15 millimeters of mercury; diastolic,
1.07 millimeters of mercury) and circulating lipids (total cholesterol, 0.30 millimeters of mercury; low-
density lipoprotein (LDL) cholesterol, 0.27 millimeters of mercury; triglycerides, 0.09 millimeters of
mercury According to one study, the price of orlistat fat loss per kilogram was US$546, with each quality-
adjusted life year (QALY) costing US$71,000 in Europe.?®

Phentermine/Topiramate

Topiramate is a kind of anticonvulsant that aids in weight loss when they take phentermine, while the
exact mechanism of appetite reduction is unknown. Topiramate is an anticonvulsant that which used for
people lose weight when they take phentermine, while the exact mechanism of appetite reduction is
unknown. Topiramate used with phentermine, though the mechanism to decreases food intake by
lowering the stimulation appetite. Phentermine is a sympathomimetic that increases noradrenaline
release, decreases appetite. It is a useful in weight-reduction medicine, for 12-month weight loss of 7-8
kg reported in trials. In randomized-controlled studies, it resulted in an average weight loss of 10 kg,
according to a more recent meta-analysis. Insomnia, dizziness, and paresthesia are some of the negative
effects. Despite the FDA's clearance in 2012, the European Medicines Agency (EMA) has banned its usage
due to safety concerns. The cost of taking topiramate is discovered to be US high one very kilogram of fat
reduction.*®

Lorcaserin:

Lorcaserin is an appetite suppressant that acts by activating hypothalamic 5-HT2C receptors. It was
authorized by the FDA in 2012. It's for those have a BMI of 30 kg/m? or 27 kg/m? who have co-morbidities
(Hypertension, diabetes, and dyslipidemia are examples of such conditions.). Lorcaserin usage is
connected to a 3.2-3.6 kg weight reduction per year, Furthermore, metabolic indicators such as blood-
pressure levels both improved. A systematic evaluation of randomized controlled studies found that
locaserin caused a 3.1 kg weight reduction on average. Headache, nausea, and dizziness are all frequent
lorcaserin side effects. According to research, the cost of this therapy is $545 every kilogram decreased.?!

Bupropion:

Bupropion is an opiate antagonist, whereas naltrexone is a dopamine and noradrenaline re-uptake
inhibitor with a moderate potency. The “FDA” and the European Medicines Agency have approved it for
the treat for obesity. These drugs operate synergistically to increase the release of melanocyte stimulating
hormone (MSH) from hypothalamic proopiomelanocortin cells, resulting in food intake is lower, and
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energy expenditure is higher. Like other obesity drugs, naltrexone/bupropion is licenced for BMI C 30
kg/m? or C 27 kg/m? when used in conjunction with other obesity-related co-morbidities. A total body fat
reduction of 5.0% percent was seen annually, nausea being one of the adverse effects. Annually, an
additional 5.0% total body fat loss (mean 4.4 kg) was seen with nauseousness, headache, and dizziness as
side effects.®?

Liraglutide:

Liraglutide is a GLP-1 agonist that is developed to treat diabetes (Type-2). It is administered as a daily
injection at once with 3.0 mg. Liraglutide improves body fat loss by increasing satiety and lower energy
loss and appetite, leading in a reduction in food intake. The FDA and EMA have approved it to help people
lose weight who have a BMI of more than 30 kg/m? with obesity related comorbidities. Nausea/vomiting
and pancreatitis are the most common side effects. When compared to the placebo, an additional 5.3—
5.9 kg of weight loss per year was observed.®

Semaglutide:

Semaglutide is GLP-1 agonist that is given once a week. It was initially authorised in 2017 under the trade
name Ozempic to assist manage blood sugar in type 2 diabetes at a significantly lower dose. As a side
effect of using Ozempic for blood sugar management, people tend to lose weight. As a consequence, Novo
Nordisk tried the medication at a higher dose in people who did not have type 2 diabetes. The FDA has
officially authorised semaglutide (marketed as Wegovy) for weight loss in those with a BMI of more than
or equal to 30 mg/kg? alone or 27 mg/kg? with at least one weight-related comorbidities (e.g., high blood
pressure, high cholesterol). Semaglutide should be taken in conjunction with other lifestyle modifications
including eating a healthy diet and exercising regularly.3*

Natural product for antiobesity:

Salvia officinalis (Lamiaceae):

Salacia reticulata roots and stems have been used as a supplemental meal to help people avoid obesity
and diabetes. Obese models of rat and an invitro investigation were used to assess the antiobesity
activities of e extract of S. reticulata roots it soluble only in boiled water. In vitro, SRHW dramatically
reduced pancreatic lipase. It also stopped mice from gaining weight when they were fed a high-fat diet.
S. reticulata root contain polyphenols, diterpenes, triterpenes, and salacinol which contain antiobesity
characteristics of S. reticulata when their effects on lipid metabolizing activity and lipolysis were
investigated.®®
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Table 1: Drug with mechanism and adverse effect
Vitis vinifera (Vitaceae):

Compound Mechanism Adverse effect
Orlistat Lipase inhibitor Steatorrhea, Flatulence
Liraglutide Glucagon-like peptide-1- | Diarrhea, nausea, vomiting, hypoglycemia,
receptor agonist and constipation are all symptoms of
diabetes.
Lorcaserin 5-HT2C receptor agonist | Nausea, dizziness, and headaches are

common side effects.

Bupropion Dopamine and | Some of the symptoms include nausea,
noradrenaline reuptake | headaches, vomiting, dizziness, constipation,
inhibitor and opioid | and dry mouth.
receptor antagonist.

Topiramate Synaptic NA, serotonin, | Dry mouth, constipation, sleeplessness, and
and  dopamine-release | dizziness are all symptoms of paresthesia.
stimulator, as well as y-
aminobutyrate  activity

stimulator
Semaglutide Incretin inhibitors, GLP-1 | Constipation, stomach pain, Headache,
agonists Fatigue

Grape polyphenols, which are derived from seeds of grape and are commonly add of diet, are now being
studied to discover if they offer any health benefits. Grape seed extract high in proanthocyanidins has
been confirmed to have minimal toxicity in several studies, indicating that it may be utilized in a range of
diets.3® Grape Seed Extract, which contain high in biologically active phytochemicals, inhibited the fat
enzymes lipoprotein lipase and pancreatic lipase, indicate it may be used to reduce dietary fat absorption
and adipose tissue fat storage. Reduced intra-cellular activity in cultured of adipocytes might lead to
decreased amounts of free fatty acids in circulation, which associated to obesity-related insulin deficiency.
Rather than a single component, the impact of Grape Seed Extract on lipase may be attributable to the
induce activity of many chemicals inside the extract. These procyanidins, flavonoids, and their
antioxidative metabolites may be used to the prevention of obesity.%’

Arachis hypogeal:

Hypoglycemic and hypolipidemic properties have been discovered in Arachis hypogaea. In male wistar
rats, the extract has also been demonstrated to inhibit body weight increase caused by a high-fat diet.
Many biological active components of pea nut shell (PSE)extract is likely to have caused these effects. Due
to its metabolic complexity, the extract may have a pleiotropic impact on many lipids’ metabolism sites at
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the same time. As a result, PSE looks to be a best candidate for a new fat-loss medicine with several

functions.®®

Scabiosa tschiliensis (Dipsacaceae):

As an herbal medicine, S. tschiliensis has historically been used to treat headaches, fevers, coughs, and
yellow fever. An extract of the full plant significantly lower lipase activity in pancreas. Hookeroside A,
hookeroside B, prosapogenin, Scabiosaponin E, Scabiosaponin F, Scabiosaponin G, and Scabiosaponin |,
were shown to inhibit lipase in in invitro one of the numerous triterpenoids and saponins extract of the
plant.>®

Panax japonicus (Araliaceae):

P. japonicus rhizomes are used Ginseng root replacement. Ginseng roots are utilized in some countries
like Japan, China, Korea, and Europe to treat lifestyle problems such coronary diseases, hyper-lipidemia,
high blood pressure, and non-insulin dependent diabetic. The saponin present in rhizomes of P. japonicus
have been revealed to have an anti-obesity effect, proving its traditional use. Pancreatic lipase is inhibited
in vitro by the active ingredients chikusetsusaponins Ill and IV, as well as deglucosyl-chikusetsusaponins
IV and V. Total isolated from P. japonicus may help to reduce weight gain and fat accumulation caused by
a high-fat diet in adipose tissue by reducing intestinal absorption of dietary fat via reduced pancreatic
lipase activity. As a result, it may be useful as an adjuvant in the current arsenal of antiobesity drugs,
helping to avoid obesity disorders.*

Prevention and Treatment Mechanisms:

Obesity is a disease that develops as a result of a person's behaviour as well as the environment in which
they live. As a result, both mandatory and volunteer counselling programmes to help people prevent
getting fat are available. Obesity can be avoided or managed by following the steps mentioned below.

Nutrition Education:

The purpose of interventional research named "Healthy Primary School of the Future" is to
decrease children's BMI z-scores by focusing health education, a healthy eating strategy, and physical
exercise programmes during lunch. Another Brooklyn initiative, “Live Light, Live Right" was a lifestyle that
includes a health evaluation, dietary guidance, access to physical activity programmes, and behavioral
changes to lower BMI Z-Scores. Even a small amount of physical activity can help pregnant women avoid
becoming overweight or obese.*!

Creating a plan for a nonsedentary lifestyle:

Physical activity, reduced inactivity, decreased fast food intake, 8 hours of sleep, no smoking, and
less alcohol use are all recommended use have all been demonstrated to be effective obesity
treatments.*?

Subsidies for healthy foods and taxes on food that is unhealthy:

Subsidizing healthy meals and charging taxes on unhealthy foods, the government may assist
individuals in losing weight. This is often used in the United Kingdom; this scenario shows how a 20% rise
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in the price of high-sugar snacks leads to a significant reduction in calorie consumption, BMI, and obesity
prevalence.*®

Conclusion:

Obesity is a complex disease which leads to several other diseases such as heart attack, blood
pressure, etc. In this review we summarized the drugs involved in the treatment and management of
obesity through which we can understand the current medication involved in the regimen. In addition to
that, the pathogenesis described here, helps in better understanding of the disease which paves a way for
developing advance treatment.
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