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ABSTRACT
Objective: Allopathic medications are associated with several inconveniences such as drug dependency. More than 2000 herbal medicines have been
proved to have a therapeutic effect in multiple disorders. The prominent aim of this review paper is to compute the therapeutic effect of herbal drug
against obesity along with their different mechanisms.

Methods: Data have been selected by evaluating merger of specific review and research papers through filtering through data bases such as PubMed,
and Google Scholar of last 10 years 2009–2019.
Results: On the basis of our interpretations, we have concluded that the herbal drugs constituting active constituents’ as tannins, alkaloids, resins,
saponins, and flavonoids are effective in lowering the blood triglycerides level, lipid accumulation in liver, fat accumulation, adipocyte differentiation,
and ultimately decrease body weight with almost negligible toxicity.

Conclusion: Obesity is highly related to elevated morbidity rate as well as has become cause of various disorders. Herbal drugs have potential to treat
obesity through different mechanisms including lipid peroxidation, free-radical scavenging activity, and inhibition of fat accumulation.
Keywords: Obesity, Leptin, Herbal drugs, Triglycerides.
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INTRODUCTION

Obesity is characterized at an extensive level in the world population
in today’s scenario. It is an outcome of certain atrocious behavior,
hereditary factors, nutrition deficiency, and inadequacy of the
physical exercise [1]. The main cause of central and visceral obesity
is the storage of diet, having glut energy density. According to the
World health organization, obesity, as well as overweight, is defined
as “odd and exaggerated aggregation of fat which influences health.”
A person is said to be obese if assessing BMI rate 30 or above it. The
excessive energy accumulation specifically in adipocytes accounts
increment in the progression of lipolysis phenomenon, as per its
consequence, leukocytes infiltration proceeds cytokines secretion,
macrophages produces adipocytes inflammation, leading to a state of
pro-inflammation, dysfunction of endothelium, and insulin resistance.
Therefore, chances of augmentation of several chronic disorders
take place including renal dysfunctions and type 2 diabetes [2].
The frequency of disease prevalence has been doubled in the world
population since up to 13% among whom 15% of women and 11% of
men comprise the total blood population. The enormous expansion in
body fat has serious constrains of serious metabolic syndromes and
disorders [3]. Risk factors associated with obesity are predominantly,
individual’s behaviors, physical activity, and diet play a considerable
role in alleviating obesity risk. More than 135 million people in India
were influenced by obesity. The rate of prevalence depends on age,
geographical environment, gender, socioeconomic status, and other
factors. As per ICMR – INDIA epidemiological report of the year 2015,
there is variation in the prevalence rate of obesity that is 16.9–36.3%,
and prevalence rate of central obesity is 11.8–31.3% [4]. In addition,
socioeconomic, environmental, and sociocultural also contribute to
the risk factor of the disease. The environment of family and lifestyle
patterns can be also influencing risk factors of obesity, especially
during a young age [5]. The first and foremost treatment for obese
patients is the alteration in lifestyle along with a restricted diet [6].
Those patients who cannot follow a restricted diet and lifestyle are
kept on pharmacotherapy [7]. Obedience to a strict diet is quite poor

and the synthetic medications have many side effects. Hence, there
is an urge to introduce herbal medications in treatment therapy
because of their safer therapeutic property and better patient
adherence [8,9]. Herbal products have benefits over conventional
drugs like these can be included in the diet. Extracts of various plants
are effective as antioxidants, anti-inflammatory, antihyperglycemic,
and effective against obesity [10-15]. As per jillions of studies, it is
reported that plenty of natural herbs encompassing alkaloids, tannins,
steroidal saponins, flavonoids, and glycosides as their active chemical
constituents, have therapeutic potential to treat obesity. Several
phenolic compounds have been found as a stimulating agent at the
molecular level against obesity and metabolic disorders related to
it [16,17]. Glycoside derived from the specific herb has a fruitful role
in lowering down obesity in high fat-induced rats [18]. Furthermore,
herbal drugs specifying saponin as active chemical constituents have
shown a potent effect in weight loss [19]. In present, natural products
and their therapeutic effects are being spotlighted by researchers to
minimize the obesity effect along with slight or negligible toxicity [20].
This review accentuates on current research activities performed on
herbal drugs in context to obesity. The study comprises the mechanism
of obesity, factors responsible for obesity, and summaries of different
researcher’s activities done using various herbs against obesity along
with their mechanisms.
MECHANISM OF OBESITY

Obesity is identified by the disproportionate white adipose tissue (WAT)
enlargement [21], due to the multiplication of adipocyte number which
is called hyperplasia or because of increment of adipocyte size, called
as hypertrophy [22]. Adipocyte is characterized for extra storage of
surplus energy which is stored in the form of triglycerides (TGs) and is
released in the form of free-fatty acids (FFA) during lack of energy [23].
Hypertrophy of adipocyte is liked with oxidative stress, endoplasmic
reticulum stress, fibrosis, hypoxia, adipocyte dysfunction, and insulin
resistance [24]. In addition, hypertrophy in the case of adipose tissue
causes cell death which results in infiltration mechanisms in which
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M1 which is known as pro-inflammatory macrophages undergoes
infiltration and ultimately leads to inflammation [25-27]. Adipocyte
inflammation and dysfunction are accepted as main mechanisms
relating to obesity [28-30]. Nonfunctional adipocyte tends to produce
a greater quantity of cytokines into the blood circulation, persuading
inflammation into peripheral tissues which include the brain, heart, liver,
muscle, and pancreas. Analogs to this elevated level of pro-inflammatory
cytokines and FFAs transduce signal and assign immune cells within
these tissues and which results in inflammation, chronic [31]. The
rapid and high concentration of FFAs leads to ectopic accumulation of
lipid which generates highly toxic metabolites of lipids, for an instance,
ceramides, which ultimately induce oxidative stress and metabolism
nonfunctioning [32]. The link between copper balance and metabolism
has been evidenced to show an effect on obesity. Copper is crucial for
the respiration of adipocyte cells through mitochondrial respiration
and functional against free radicals. Lack of copper is interrelated with
an elevation of deposition of fat, hypertrophy of adipose tissues due
to the changed metabolism process through adipocytes [33]. As per
epidemiological reports, more frequent intake of carbohydrates and
highly saturated fats leads to deposition of the intra-abdominal mass
of fat, followed by variation in adipocytokine release pattern as well as
altered lipid metabolism homeostasis [34,35]. Adipose tissue is mainly
classified into two types: WAT is found in subcutaneous and visceral
adipose tissues are commonly known fatty cells. These WATs are
involved in the development of fat bulk, eventually, and cause obesity.
The other type of adipose tissue is known as brown adipose tissue
(BAT), is tiny and their prominent role is thermogenesis. BAT’s deposits
mainly occur on perirenal and interscapular and also along the regions
of great vessels [36]. Specifically, in the case of some type of obesity
BAT functions such as esterification, uptake, and further circulation
of fatty acids into the blood circulation and accumulation of TG is
responsible for white adipocyte metabolism function for adaptation
of energy as per animal requirements. BAT also avoids unwanted lipid
accumulation and lipid toxicity in liver and skeletal muscle. Intake of
rich caloric diet cause synthesis of TGs and lipogenesis, further released
fatty acids are consolidated with TGs, all these processes eventually
result in very-low-density lipoproteins (VLDL) secretion. Adipocyte
lipoprotein lipase (LPL) activity tends to diminish once WAT fails to
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store TG because of its bulk quantity, through the hydrolysis process
of TG which is carried by chylomicrons through the intestine. After a
certain period, cause an increment in TGs levels into blood circulation.
Likewise, adipocytes hypertrophy progression indicates inflammation,
hypoxia, and macrophages infiltration promotes the generation of
different mediators which are pro-inflammatory such as interleukin
6, tumor necrosis factor-alpha, plasminogen inhibitor 1, monocyte
chemoattractant protein 1, and C- reactive protein [37]. Transcription
factor, peroxisome proliferator-activated receptor gamma, has a
major role in proliferation and differentiation of adipocytes, resulting
in enlargement and multiplication of tiny adipocytes in response to
balance energy along with better insulin sensitivity [38,39]. Insulin
resistance in WAT and abdominal obesity facilitates FFAs generation
in blood circulation as well as lipolysis. In addition, because of which
remnant chylomicrons concentration in the blood increases as a result
of diminished LPL in WAT and liver. The secretion of VLDLs from the
liver elevates TGs. Increase the flow of FFAs in the portal system,
apolipoprotein –B-100 generation increase, reduction of high-density
lipoprotein (HDL), and production of low-density lipoprotein particles
enhances [40,41]. All these processes are interlinked and associate with
obesity. These metabolic disorders are directly or indirectly linked with
abdominal obesity (Fig.1).

The antiobesity activity of flavonoids
Flavonoids are defined as familiar polyphenolic compounds,
isolated from various plant sources. Flavonoids are characterized as
photosynthesis active agents or pigments [42,43]. These compounds
are present in a rich amount in human food as polyphenols [44,45].
The polyphenols have high therapeutic value as well as a range of
medicinal characteristics [46]. Structurally, the compound consists
of two benzene ring linearly joined by carbon chain and with carbon
skeleton of 15 carbons (C6-C3-C6). Based on substitution at the carbon
ring, flavonoids are classified into different classes [47,48]. Further
flavonoids are characterized into various subgroups, majorly into six
subgroups which include flavonols along with myricetin, quercetin,
and kaempferol, isoflavonoids along with glycitein, daidzein, genistein,
and flavanones along with luteolin and apigenin and anthocyanins
including delphinidin, petunidin, peonidin, malvidin, pelargonidin, and

Fig. 1: Representing the mechanism through which multiple metabolic syndromes are interlinked with obesity of abdomen [109-115].
PKR: Protein kinase R, TNF-α: Tumor necrosis factor α, ROS: Reactive oxygen species, IL6: Interleukin 6, NO: Nitric oxide, IKK: Inhibitor of
K kinase, JNK: c-jun N – terminal kinase
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flavans 3-ol along with quercetin. According to numerous studies, it
has been indicated that flavonoids exhibit better therapeutic potential
in various diseases [49,50]. Flavonoids tend to improve obesity and
are quite helpful in the management of weight [51-53]. The numbers
of researches have been done which proves the antiobesity activity of
flavonoids [56]. Some of which are summarized in Table 1.
The antiobesity activity of saponins
Saponins are naturally occurring compounds formed through
conjugation of isoprenoid aglycone and sugar moieties. The term
saponin describes its characteristics to acquire foam like soap because
of its high spreadability when dissolved in aqueous solutions. Due to the
amphiphilic property of saponins foam formation takes place, as there is
a linkage between side chains of hydrophilic saccharides and lipophilic
sapogenins [60]. Saponins are separated most widely from plants
belonging to the Magnoliophyta division, including monocotyledons
and dicotyledons, although, dicotyledons cover a wide range of plants
that produce saponins in comparison to monocotyledons [61]. Saponin
containing herbs is being frequently utilized by the cosmetics and
food industry because of its foam-forming property and its chemical
characteristics [62,63]. Many medicinal plants such as Glycyrrhiza
glabra have major chemical constituents as saponins when extracted
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out [64]. Similarly, the extract of Panax ginseng contains saponins in
major amount and is pharmacologically beneficial [65]. Saponins
exhibits anti-inflammatory property [66], antiviral property [67],
anticancer property [68], antifungal property [69], and antioxidant
activity [70]. Few of them are summarized in Table 2.

The antiobesity activity of tannins
According to the definition, tannins are defined as the collection of
secondary metabolites derived from plants that can convert the skin
of animals into the leather. These compounds are phenolic which are
water-soluble having molar mass in the range of 300–3000. These
compounds are capable to precipitate proteins, gelatins, and alkaloids.
However, currently, more compounds have been recognized that of
2000 Da, whose structures are similar [76]. Tannins are classified into
two major categories based on hydrolysis into hydrolyzable tannins
and nonhydrolyzable or condensed tannins. The hydrolyzable tannins
contain different kinds of polyesters. Polyesters of hexahydroxydiphenic
acids and gallic acid, the nonhydrolyzable tannins are whereas contain
polymers and oligomers. Oligomers are polymers consist of nuclei of
favan -3-ol. Further tannins are classified based on structures into
gallotannins and ellagitannins [77]. There are different sources of
tannins. Tannins are found in different plants and their parts in high

Table 1: The antiobesity activity of specific flavonoids with respective mechanisms

Scientist name

Flavonoids name

Sources of
flavonoids

Study models animal/ Observation for
cell culture
antiobesity activity

Molecular mechanism of
action

Isabelle Demonty
et al.(2002) [54]
Jin-Taek Hwang
et al. (2005) [55]
Myung Sunny Kim
et al. (2012) [57]

Genistein

Soy containing
food
Soy containing
food
Mandarin orange

Animal model (Sprague
Dawley rats)
Cell culture(3T3-L1
preadipocyte)
Cell culture (C2C12)
and (3 week old Male
C57BL/6J Mice)
Animal model (KKAy
mice)

Increased GLUT4, Decreased
NF-κB; Decreased TNF – α
Decreased TGFβ1; Increased
AMPK; Increased ACC
Decreased IL- 1β; decreased
TNF- α; decreased IL-6

Genistein

Tangeretin

Nobutomo Ikarashi Flavan3-ols,
et al. (2009) [58]
(fisetinidol and
robinetinidol)
Ali Imran et al.
Thea flavins;
(2018)[59]
Thearubigins

Bark of black
wattle tree
(Acacia mearnsii)
Black tea leaves Animal model (Male
(Salicornia
Wistar Rats)
europaea)

Reduction in TGs;
Reduction in body weight
Reduction in adipocyte
multiplication
Decreased total cholesterol,
increased Glycogen and
insulin secretion
Reduction in body weight
Decreased adipocyte
multiplication; decreased
pancreatic lipase activity

Increased mRNA expression
for UCP3, CPT1, ACO and
PPARγ genes
PPAR-γ downregulation

GLUT 4: Glucose transporter type 4, NF-κB: Nuclear factor kappa-light- chain- enhancer of activated B cells, TNF – α: Tumor necrosis factor, TGFβ1: Transforming
growth factor beta 1, AMPK:5 adenosine monophosphate activated protein kinase, ACC: Acetyl – CoA carboxylase, UPC3: Uncoupling protein 3, mRNA: Messenger
ribonucleic acid, PPARγ: Peroxisome proliferator activated receptor gamma. TG: Triglyceride

Table 2: The antiobesity activity of saponins derived from herbal sources

Scientist name

Saponins name

Sources of
saponins

Study models animal/
cell culture

Observation for antiobesity
activity

Molecular mechanism of
action

Chia hui Apphia
Eu et al. (2010)
[71]

Glycyrrhizin

Glycyrrhiza
glabra

Animal model (Sprague
Dawley Rats)

apo- CIII down regulation;
decreased TNF- α; activation
of PPARα

Jin Kyung Kim
et al. (2006) [73]

Glycyrrhizin

Glycyrrhiza
inflata

Elevated insulin sensitivity;
Improved HDL; Upregulation
of LPL; decreased lipid
deposition
Blocking of
lipopolysaccharide-de proinflammatory factors

Crude saponin

Platycodi radix

Reduction in body weight

Decreased TGs level

P. Thiyagarajan
et al. (2011) [72]

Lin Kun Han
et al. (2002) [74]
Lu Guo et al.
(2015) [75]

Glabradin,
Glycyrrhiza
Isoliquiritigenin, glabra
Glycyrrhizin

Saponin extract

Phonognatha
graeffei

Cell culture
(J774A.1Murine
macrophages cell line
[TTB- 67])
Cell culture (LPS
induced Mouse cell
cultureRAW264.7)
Animal model (Male
Wistar Rats)
Animal model (C57/BL6
Mice)

Anti-inflammatory activity

Inhibition of NO; IL-6; IL-1

Decreased TNF – α; Decreased
IL-6; Increased IL- 10

Inhibition of pancreatic
ABCA1 upregulation;
lipase activity; reduction in
stimulation of PPARs;
bodyweight; reduction in
upregulation of LXR- β
triglycerides; reduction in total
cholesterol

apo- C III: Apolipoprotein C III, LXR- β: Liver X receptor beta, NO: Nitric oxide, TNF – α: tumor necrosis factor, PPARγ: Peroxisome proliferator activated receptor gamma,
PPARα: Peroxisome proliferator activated receptor alpha, IL-6: Interleukins 6, ABCA1: ATP-binding cassette transporter ABCA1, IL-10: Interleukins 10, LXR-β – Liver X
receptor beta. TGs: Triglyceride, TNF: Tumor necrosis factor, HDL: High-density lipoprotein
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concentrations. It can be obtained from seed, bark, wood, leaves, fruit,
and plant galls [78]. Tannins can also be isolated from the stem area,
from growth areas of plants such as xylem and secondary phloem and
between the layer of epidermis and cortex. Some plants tend to be
known for very frequently produce tannins and are considered as its
sickness. Tannins released from plants protect them from harm from
insects and infections from microbes and animals. The condensed
form of tannins reserved in tannosomes that are surrounded within
the tonoplast, a kind of chlorophyllous organelle which only on cell
breakdown or cell death takes its action, it does not take any action
in plant metabolism activity [79]. Tannins contain different kind of
chemical constituents which includes castalagin, chebulinic acid,
pedunculagin [80], Tellimargradin II, Potentillin, Agrimoniin, Gemin
A, Oenothein B, epigallocatechin gallate, Acutissimin A, Camellitannin
A, Guajavin B, Proanthocyanidin A1, Proanthocyanidin A2, and
Proanthocyanidin C1 [81]. Tannins are highly biologically active.
According to epidemiological records, tannins show many therapeutic
effects in skin diseases, injuries, and inflammation and its administration
can help in blocking the growth of long-term diseases. Tannins can act
as an antioxidant, antimicrobial, antinutrient, antimutagenic, antiviral,
antimicrobial, and radical scavenging. Tannins are also known as highly
absorbable as they acquire structures of low molecular weight and
show pharmacological effects in various diseases [82]. Tannins are
known for its number of in vitro activities such as antimicrobial and
antioxidant activity. Tannins tend to inhibit the peroxidation of lipids are
well known for their free-radical scavenging activity which is majorly
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dependent on the degree of polymerization and its structure [83-85].
The free-radical scavenging activity is highly beneficial for weight loss.
Therefore, tannins can be used for antiobesity activity. It is summarized
in Table 3.

The antiobesity activity of alkaloids
Alkaloids are found through plant tissues in the form of water-soluble
salt these organic acids such as tartaric, citric, malic, acetic, and oxalic
acids, some esters such as atropine, aconitine, cocaine, and scopolamine.
These are combined with sugars or tannins instead bases which are in
the free form [90-92]. Alkaloids are isolated in the form of amorphous,
non-odorous, nonvolatile, and crystalline compounds from matrices
of plants. Those alkaloids which have low molecular weight are found
in liquid form, for instance, pilocarpine and arecoline [93]. Alkaloids
are pharmacologically very active and are used as antispasmodic,
anesthetics, narcotics, hallucinogenic, used in ophthalmic preparations,
anti-inflammatory, antiviral, expectorant, cardiotonic, diuretic,
analgesic, antiglucosidase, antihypertensive, and hyperglycemia [94].
Alkaloids are also helpful in weight reduction which has been proved
by different studies, summarized in Table 4.

The antiobesity activity of resins
Resins are by-products that are metabolically derived from the tissues
of plants. Resins consist of combinations of various chemical entities
such as terpenoids fatty acids and secondary phenolic constituents.
Resins can be obtained from the plants through an incision or can be

Table 3: Representing the antiobesity effect of tannins

Scientist name Tannins name

Source of
tannins

Study model

Jinning Liu et al. Epigallocatechin gallate
(2018) [86]

Green tea

Cell culture
(C. elegans)

Zhen-Hui Cao
et al. (2011)
[88]
T Murase et al.
(2002) [89]

Pu-erh tea

L-K Han et al.
(1998) [87]

(7)-epicatechin,
(7)-epigallocatechin,
(7)-epigallocatechin gallate
Catechins

Thea
sinensis L.

Catechins Caffeine

Coffee
beans

Observation

Reduction in fat accumulation;
Inhibition of adipogenesis; reduction
in fat content
Animal model
Reduction in body weight; Reduction
(ICR female Rats) in fat accumulation; Reduction in
TGs
Animal model
Increased LPL; Decreased Hepatic
(Male Sprague
lipase; Decreased fat accumulation;
Dawley rats)
Decreased body weight
Animal model
Reduction in fat accumulation of
C57BL/6J mice
liver; reduction of body weight;
Reduction in hepatic triglycerides

Molecular mechanism
of action
Decreased atgl- 1
expression

Activation of adenylyl
cyclase cyclic AMP (cAMP)
phosphodiesterase cycle
Increased HSL mRNA
expression
SREBP-1 regulation
lowered down; Acetyl CoA
Carboxylase regulation
lowered down

atgl- 1: Adipose triglyceride lipase, HSL: Hormone sensitive lipase, SREBP-1 – Sterol regulatory element – binding- protein. TGs: Triglyceride, LPL: Lipoprotein lipase

Table 4: Representing the antiobesity effect of alkaloids

Scientist name

Alkaloid name

Source of
alkaloids

Study model
animal/cell culture

Kyung Jin Kim et al. Piperine Pipernonaline Piper
Animal model
(2011) [95]
dehydropipernonaline retrofractum (C57BL/6J mice);
Vahl
Cell culture (3T3-L1
adipocytes and L6
myocytes)
Hyounjeong Choi
Citric acid Pectin
Cucurbita
Animal model (Male
et al. (2009) [96]
esterase
moschata
C57BL/6 J Mice)
Gyo-Nam Kim et al. Citric acid
(2016)[97]
S. Haaz et al.
(2005) [98]

Caffeine

Diospyros
kaki
Camellia
sinensis

Animal model (Male
ICR mice)

Observation

Mechanism of action

Animal model (C57BL/6J mice);
Cell culture (3T3-L1 adipocytes
and L6 myocytes)

Activation of AMP
signaling; Altered lipid
metabolism; Activation
of PPARδ

Reduction in TG accumulation;
loss in body weight; Loss in fat
accumulation

Body weight reduction;
reduction in triglyceride level;
reduction in fat accumulation
Animal model
Decreased adipocyte
(Sprague-Dawley (SD) differentiation; decreased
male rats)
fat accumulation; decreased
Triglycerides level

Inhibit adipocyte
differentiation; control
PPARα, and increase
FA-oxidation
Inhibition of pancreatic
lipase by free radical
scavenging
Diminished expression
levels of the IL-6 and
TNF-α gene

AMP: Adenosine monophosphate, PPARδ: Peroxisome proliferator activated receptor delta, PPARα: Peroxisome proliferator activated receptor alpha, FA: Fatty acid,
IL-6: Interleukins 6, TNF – α: Tumor necrosis factor. TGs: Triglycerides
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Table 5: The antiobesity activity of resins
Scientist name

Resin name

Source of
resin

Model studied animal Observation
model/cell culture

Mechanism of action

Karine Maria
Martins Bezerra
Carvalho et al.
(2015) [104]

α-amyrin; Brein;
α-amyrenone;

Protium
heptaphyllum

Animal model (Male
Swiss Mice)

Decreased Pro-inflammatory
mediators: MCP-1, IL-6, and
TNF α

Hossain Azizian
Asafoetida A and B
et al. (2012) [105]

Ferula
asafoetida

Animal model (Male
Wistar rats)

Adel A. Gomaa
et al. (2018)
[106]

Acetyl-11-keto-βboswellic acid

Boswellia
serrata

Animal model (Swiss
albino mice)

Gingerols; Shogaols;
Zingerone

Zingiber
officinale

Srinivas Nammi
et al. (2009)
[107]
Ji Hye Kim et al.
(2016) [108]

Curcumin;
Curcuma
desmethoxycurcumin; longa L.
bisdemethoxycurcumin

Reduction in body
weight; Reduction in fat
accumulation; Reduction in
amylase; reduction in total
cholesterol level
Decreased body weights
abdominal fat; Reduction
in size of epididymal
adipocyte
Reduction in body weight;
Reduction in adipocyte
differentiation; reduction in
body TG
Reduction in LDL; reduction
in glucose level

Gene responsible for serum
leptin secretion inhibited

Decreased TNF-α, IL-1β
increased adiponectin;
decreased frequency of food
intake
Animal model (Male
Restricted mRNA
Wistar rats)
expressions of fatty acid
synthase
Animal model (Sprague Reduction in body weight;
Restricted mRNA
Dawley) (SD)
reduction in WAT mass;
expressions of fatty acid
reduction in triglycerides
synthase, acetyl-CoA
level; reduction in adipocyte carboxylase, adipocyte
differentiation
protein 2, and LPL

MCP-1: Monocyte chemoattractant protein, IL-6: Interleukins 6, TNF – α: Tumor necrosis factor, IL-1β: Interleukins 1- beta. WAT: White adipose tissue. TG: Triglyceride,
LPL: Lipoprotein lipase, LDL: Low-density lipoprotein

naturally exuded out by the plants surface, sometimes infections also
cause resins to exude out of the plant surface and hence are also termed
as internal resins [99,100]. Resins are also obtained from insects, for
an instance Laccifer lacca, an insect species produces resins which
are known as lac resin [101]. There are classified into different types
such as lacquer resins, oleoresins, varnish, balsams, and miscellaneous
resins. The mono and sesquiterpenes are volatile whereas resins
belonging to angiosperms are nonvolatile [102]. Resins are potentially
beneficial for therapeutic effects as they act as anti-inflammatory,
analgesic, antispasmodic, antihyperlipidemic, and antimicrobial
and are used in wound healing. Resins are beneficial in respiratory
disorders [103]. However, resins are also beneficial in weight reduction
and management. Some of the studies evidencing the antiobesity
activity of resins are summarized in Table 5.
RESULTS

Jillions of studies have confirmed the therapeutic effect of herbal drugs
in the management of various illness and disorders. More than 2000
herbs are known and verified for its pharmacological activities. Herbal
drugs have the potential to treat obesity through different mechanisms
including lipid peroxidation, free-radical scavenging activity, and
inhibition of fat accumulation. Based on our interpretations, we have
concluded that the herbal drugs constituting active constituents such
as tannins, alkaloids, resins, saponins, and flavonoids are effective
in lowering the blood TGs level, lipid accumulation in the liver, fat
accumulation, adipocyte differentiation, and ultimately decrease body
weight with almost negligible toxicity.
CONCLUSION

In this review, we have discussed the different mechanisms of action
of multiple herbs in obesity treatment. Herbal drugs have potential
to treat obesity through different mechanisms including lipid
peroxidation, free-radical scavenging activity, and inhibition of fat
accumulation. On the basis of our interpretations, we have concluded
that the herbal drugs constituting active constituents as tannins,
alkaloids, resins, saponins, and flavonoids are effective in lowering
the blood TGs level, lipid accumulation in liver, fat accumulation,
adipocyte differentiation, and ultimately decrease body weight with
almost negligible toxicity.
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