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Obesity driven by high-sugar and high-fat dietary patterns has become a major global health
challenge  and  is  closely  associated  with  metabolic  syndrome,  diabetes,  and  cardiovascular
disorders. Growing evidence indicates that junk food disrupts lipid metabolism, alters gut mi-
crobiota, and triggers chronic inflammation, leading to systemic metabolic dysfunction. Tra-
ditional Chinese medicine (TCM), rooted in holistic regulation of organ systems, blood circu-
lation, and energy balance, offers multi-target plant-based strategies for modulating obesity.
This review summarizes key mechanisms through which Chinese medicinal plants counter-
act obesity, including appetite suppression, regulation of lipid metabolism, activation of ther-
mogenesis, modulation of gut microbiota, and anti-oxidative and anti-inflammatory actions.
Representative herbs such as Panax ginseng, Nelumbo nucifera, Cinnamomum cassia, Gynos-
temma pentaphyllum, and Pueraria lobata exhibit lipid-lowering, glucose-regulating, and in-
flammation-modulating  activity  in  experimental  and  clinical  studies.  Overall,  TCM  herbal
therapies  provide  a  holistic  and  safe  approach  to  correcting  metabolic  imbalance  through
multi-pathway  regulation.  However,  standardized  formulation,  mechanistic  validation,  and
large-scale clinical trials are urgently required to establish their efficacy and translational val-
ue.  Future  work  integrating  traditional  knowledge  with  biomedical  research  will  help  posi-
tion TCM-based phytotherapy as a scientifically grounded strategy for obesity prevention and
management.

 

 1 Introduction

Obesity  has  emerged  as  one  of  the  most  pressing  and
complex public health issues of the 21st century, affecting

populations  across  all  age  groups  and  socioeconomic
backgrounds.  The  World  Health  Organization  (WHO)
classifies  it  as  a  global  epidemic  due  to  its  alarming
increase  in  prevalence  and  its  strong  association  with
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multiple chronic diseases, including type 2 diabetes, car-
diovascular  disorders,  hypertension,  and  certain  can-
cers [1].  Junk  foods  are  typically  rich  in  refined  carbohy-
drates,  saturated  and  trans  fats,  added  sugars  and  artifi-
cial  flavor  enhancers,  yet  they  are  low  in  essential  nutri-
ents  such  as  fiber,  vitamins,  and  minerals.  Their  exces-
sive caloric content and poor satiety value promote over-
consumption  and  rapid  accumulation  of  adipose  tissue,
particularly  in  visceral  regions [2, 3].  Furthermore,  regular
consumption of such foods disrupts metabolic homeosta-
sis,  leading  to  insulin  resistance,  hyperlipidemia,  oxida-
tive  stress,  and  chronic  low-grade  inflammation,  key
components  of  metabolic  syndrome [4].  This  syndrome
not  only  increases  susceptibility  to  life-threatening  dis-
eases  but  also  accelerates  physiological  aging  and  re-
duces overall life expectancy. However, despite advances
in  pharmacotherapy  and  bariatric  surgery,  conventional
interventions  for  obesity  remain  limited  by  side  effects,
high  costs,  and  poor  long-term  sustainability [5].  The
growing  prevalence  of  obesity  is  closely  linked  to  in-
creased  consumption  of  energy-dense,  high-fat,  and
high-sugar junk foods, which disrupt appetite regulation,
alter  gut  microbiota,  and  induce  chronic  low-grade  in-
flammation,  ultimately  promoting excessive weight  gain.
Obesity  then  drives  the  development  of  metabolic  syn-
drome through adipose tissue dysfunction, characterized
by  elevated  inflammatory  cytokines,  insulin  resistance,
dyslipidemia,  and  impaired  glucose  metabolism.  Thus,
junk  food  acts  as  the  primary  dietary  trigger  for  obesity,
while  obesity  serves  as  the  central  pathological  bridge
leading  to  metabolic  syndrome.  Because  these  condi-
tions  represent  a  continuous  metabolic  disturbance
rather  than  separate  entities,  understanding  their  inter-
connected mechanisms is essential. In this context, tradi-
tional  Chinese medicine (TCM) offers  multi-target  inter-
ventions  through  herbal  formulations,  bioactive  com-
pounds,  and  acupuncture  that  may  counteract  diet-in-
duced  obesity  and  prevent  its  progression  to  metabolic
syndrome [6].

In  this  regard,  plant-based  therapeutics,  particularly
those  from  TCM,  have  gained  increasing  global  recogni-
tion. TCM, with a history spanning over two millennia, is
founded on the principles of a holistic view of health and
the  balance  between  Yin  and  Yang,  emphasizing  the  in-
terconnection  of  organ  systems,  energy  flow  (Qi),  and
metabolic  harmony [7].  Guided  by  these  principles,  TCM
utilizes  a  variety  of  herbal  formulations.  From  a  modern
biomedical  perspective,  these  formulations  contain  di-
verse  bioactive  phytochemicals  that  target  multiple
metabolic pathways simultaneously, making them partic-
ularly  suitable  for  addressing the multifaceted pathology
of  obesity [8].  Chinese  medicinal  plants  exert  anti-obesity
effects  through  several  molecular  and  physiological
mechanisms.  These  include  suppressing  appetite  via
modulation  of  hunger-regulating  hormones  such  as

leptin  and  ghrelin,  improving  lipid  metabolism  by  en-
hancing  fatty  acid  oxidation  and  reducing  lipogenesis,
restoring gut microbiota balance and attenuating inflam-
matory  responses  that  drive  metabolic  dysfunction [9].
Polyphenols,  flavonoids,  alkaloids,  terpenoids,  and
saponins  are  among  the  primary  bioactive  compounds
responsible for these effects. For instance, flavonoids en-
hance  lipolysis  and  thermogenesis,  saponins  inhibit  fat
absorption and reduce serum lipid levels, while alkaloids
modulate glucose uptake and insulin sensitivity [10].

Conversely,  chronic  consumption  of  junk  foods  dis-
rupts  these  metabolic  regulatory  mechanisms.  High-fat,
high-sugar  diets  have  been  shown  to  alter  gut  microbial
diversity, promoting the dominance of pro-inflammatory
bacterial species that contribute to intestinal permeabili-
ty  and  endotoxemia [11].  These  alterations  lead  to  persis-
tent low-grade inflammation, oxidative stress, and abnor-
mal triglyceride accumulation in adipose tissues, particu-
larly  in  the  liver  and  visceral  fat  depots.  The  resulting
metabolic  imbalance  further  exacerbates  insulin  resis-
tance  and  increases  the  risk  of  developing  obesity-relat-
ed  complications.  In  contrast,  Chinese  herbal  remedies
offer a promising therapeutic avenue to counteract these
detrimental  effects.  Notably,  plants  such  as Camellia
sinensis, Momordica charantia, Panax ginseng, and Cop-
tis chinensis have been extensively studied for their abili-
ty  to  reduce  adiposity,  regulate  lipid  profiles,  improve
glucose  tolerance,  and  enhance  overall  metabolic  effi-
ciency [12]. The catechins from Camellia sinensis stimulate
thermogenesis  and  energy  expenditure,  while  charantin
and polypeptide-P from Momordica charantia exhibit in-
sulin-like effects that help maintain glucose homeostasis.
Similarly,  saponins  from Panax  ginseng activate  adeno-
sine  5'-monophosphate  (AMP)-activated  protein  kinase
(AMPK),  promoting  fatty  acid  oxidation  and  inhibiting
adipocyte  differentiation [13].  The  novelty  of  this  review
lies in its focused examination of the therapeutic mecha-
nisms  of  Chinese  medicinal  plants  in  managing  junk
food-induced  obesity.  By  integrating  traditional  knowl-
edge  with  emerging  molecular  evidence,  this  work  high-
lights the synergistic potential of phytochemicals to mod-
ulate metabolic pathways, restore gut and hormonal bal-
ance,  and  reverse  junk  food-induced  metabolic  impair-
ments [14].  It  thereby  positions  plant-based  interventions,
grounded in traditional medicine, as safer, cost-effective,
and  sustainable  strategies  for  obesity  prevention  and
management.

 2 Obesity and junk food consumption: a global epi-
demic

 2.1 Obesity  and  metabolic  disturbances  linked  to  junk
food consumption

The  modern  obesity  epidemic  is  strongly  associated
with  the  increasing  intake  of  processed  and  junk  foods.
Promoted for their convenience, low cost, and appealing
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taste, these foods are typically energy-dense yet nutrient-
poor. Their frequent consumption has emerged as a ma-
jor  dietary  risk  factor  for  obesity  and  related  metabolic
disorders [15]. Unlike traditional diets rich in whole grains,
fruits,  and  vegetables,  junk  foods  provide “empty  calo-
ries” that  disrupt  the  body’s  metabolic  homeostasis  and
fuel the global obesity crisis [16]. The development of junk
food-driven  obesity  involves  multiple  interconnected
pathways,  including  excessive  caloric  intake,  insulin  re-
sistance,  gut  microbiota  dysregulation,  and  chronic  low-
grade  inflammation.  Collectively,  these  pathways  con-
tribute  to  serious  complications  such  as  cardiovascular
disease, type 2 diabetes (Figure 1), and non-alcoholic fat-
ty liver disease (NAFLD)[17].
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Figure 1   Pathophysiological link between junk food con-
sumption and type 2 diabetes

 2.2 Multifactorial pathology of junk food consumption

The pathology of junk food-induced obesity is multifacto-
rial,  involving  intricate  interactions  among  nutritional
imbalance,  metabolic  dysregulation,  hormonal  distur-
bances, oxidative stress, inflammation, and gut microbio-
ta  alterations [18].  Excessive  intake  of  refined  carbohy-
drates and sugars leads to rapid, repeated spikes in blood
glucose and insulin.  This  pattern promotes insulin resis-
tance and excessive  lipogenesis  in  adipose  tissues.  Simi-
larly, high levels of saturated and trans fats elevate circu-
lating  triglycerides  and  low-density  lipoprotein  (LDL)
cholesterol, contributing to hepatic steatosis and increas-
ing  cardiovascular  disease  risk [19].  Chronic  exposure  to
high-fat,  high-sugar  diets  also  disrupts  central  appetite
regulation  by  impairing  hypothalamic  signaling  path-
ways  involving  leptin,  ghrelin,  and  neuropeptide  Y,  re-
sulting in overeating and a persistent positive energy bal-
ance [20].  Moreover,  junk  foods  are  typically  deficient  in
essential micronutrients and dietary fiber, leading to poor
digestive  function,  reduced  satiety,  and  continuous
caloric intake without meeting nutritional needs. The lack
of  vital  nutrients,  particularly  antioxidants,  exacerbates

oxidative stress by promoting the overproduction of reac-
tive  oxygen  species  (ROS).  ROS  damage  cellular  compo-
nents and trigger inflammatory cascades mediated by cy-
tokines  such  as  tumor  necrosis  factor  (TNF)-α,  inter-
leukin  (IL)-6,  and  C-reactive  protein  (CRP) [21].  This
chronic  low-grade  inflammation  contributes  to  adipose
tissue dysfunction and insulin resistance—key hallmarks
of obesity-related metabolic syndrome. Additionally, junk
food consumption profoundly alters gut microbiota com-
position, decreasing beneficial bacterial populations such
as Bifidobacterium and Lactobacillus,  while  promoting
the  growth  of  pathogenic  species  like Firmicutes and
Clostridium [22]. This microbial dysbiosis increases intesti-
nal permeability and facilitates the translocation of endo-
toxin into systemic circulation, further amplifying inflam-
mation and metabolic disturbances. Furthermore, the in-
clusion  of  artificial  additives,  preservatives,  and  emulsi-
fiers in junk foods compromises gut barrier integrity and
interferes with healthy metabolic signaling [23]. Collective-
ly,  these  interconnected  mechanisms  create  a  self-per-
petuating  cycle  of  excessive  energy  storage,  hormonal
dysregulation, and chronic inflammation that culminates
in  obesity  and  its  associated  comorbidities.  Understand-
ing  this  multifactorial  pathology  is  therefore  crucial  for
designing  comprehensive  prevention  and  therapeutic
strategies that address not only caloric excess but also the
underlying biochemical and molecular dysfunctions driv-
ing obesity [24].

 2.2.1 Increased caloric intake　Junk foods are deliberate-
ly  engineered to be highly palatable and addictive,  com-
bining  refined  sugars,  saturated  fats,  and  salt  with  artifi-
cial  flavor  enhancers.  This  composition  activates  dopa-
minergic  reward  pathways  in  the  brain,  producing  plea-
surable sensations similar to the effects of addictive sub-
stances and disrupting natural satiety signals [25].  As a re-
sult,  individuals  consume  more  calories  than  their  bod-
ies  require,  leading  to  a  sustained  positive  energy  bal-
ance.  The  lack  of  dietary  fiber,  protein,  vitamins,  and
minerals in these foods means they provide poor satiety,
which  encourages  continuous  snacking  and  overeating.
Over time, the surplus calories are stored as triglycerides
in  adipose  tissue,  progressively  leading  to  weight  gain,
obesity, and metabolic syndrome [26].

 2.2.2  Insulin  resistance　 A  major  metabolic  conse-
quence of  junk food consumption is  the development  of
insulin  resistance,  a  defining  feature  of  metabolic  syn-
drome. Diets  high in sugary beverages,  fried snacks,  and
refined carbohydrates cause frequent and large spikes in
blood  glucose  levels [27].  To  maintain  glucose  homeosta-
sis,  the  pancreas  secretes  excessive  amounts  of  insulin.
This chronic hyperinsulinemia triggers cellular insulin re-
sistance, progressively impairing insulin signaling. As in-
sulin effectiveness declines, the pancreas compensates by
producing even more insulin, creating a vicious cycle that
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ultimately  leads  to  pancreatic  β-cell  dysfunction [28].  Per-
sistently elevated glucose and insulin levels promote vis-
ceral  fat  accumulation,  systemic inflammation,  and lipid
imbalances, all of which significantly raise the risk of type
2 diabetes, hypertension, and cardiovascular disease [29].

 2.2.3 Altered gut microbiota　The gut microbiome plays
a pivotal role in regulating nutrient absorption, metabol-
ic  balance,  and  immune  responses.  Diets  dominated  by
processed  and  junk  foods  disturb  this  microbial  ecosys-
tem, leading to dysbiosis,  an imbalance characterized by
the overgrowth of harmful bacteria and a decline in bene-
ficial  strains [30].  Dysbiosis  weakens the intestinal  barrier,
increases gut permeability, and activates systemic inflam-
matory pathways. It also alters energy-harvesting mecha-
nisms,  enhancing  calorie  extraction  and  promoting  fat
deposition  in  adipose  tissues [31].  Additionally,  dysbiosis
reduces  the  production  of  short-chain  fatty  acids,  which
are  vital  metabolites  that  regulate  appetite  and  satiety
hormones such as leptin and ghrelin. Consequently, indi-
viduals  experience  increased  hunger  and  reduced  full-
ness,  perpetuating  cycles  of  overeating  (Figure  2).  Thus,
gut microbiota imbalance acts as both a cause and conse-
quence of obesity, firmly linking diet quality to metabolic
health [32].

  
High sugar and high fat
processed ingredients

Gut dysbiosis

Pathogenic bacterial growth

Disrupted gastrointestinal
function

Reduced microbial diversity

Metabolic disorders

Dysregulated appetite
mechanisms

 
Figure 2   Mechanistic  pathway of  gut  dysbiosis  induced
by high sugar and high fat diets
 

 2.2.4  Chronic  inflammation　 A  hallmark  of  junk  food-
induced obesity  is  chronic low-grade inflammation (Fig-
ure 3). Processed foods containing trans fats, refined sug-
ars, preservatives, and excess sodium trigger inflammato-
ry  pathways  and  oxidative  stress [33].  While  acute  inflam-
mation  is  protective,  chronic  systemic  inflammation
compromises  metabolic  tissues  and  vascular  function.
Continuous  inflammatory  signaling  interferes  with  in-
sulin  activity,  exacerbating  insulin  resistance  and  pro-
moting  the  progression  of  type  2  diabetes [34].  It  also  in-
jures  blood  vessel  walls,  encouraging  atherosclerosis,
which  increases  the  risk  of  heart  attacks  and  strokes.
Moreover,  inflammatory stress on the liver facilitates the

onset  of  NAFLD,  a  rapidly  rising  obesity-associated  con-
dition worldwide [35, 36].
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Figure  3   Pathophysiological  pathways  linking  pro-
cessed food intake to chronic diseases

 3 Mechanisms of Chinese medicinal plants in obesi-
ty management

 3.1 Molecular  mechanisms  of  TCM-based  anti-obesity
actions

Chinese medicinal plants combat obesity through a spec-
trum  of  biological  mechanisms  that  restore  metabolic
balance and promote overall metabolic health (Figure 4).
Key  mechanisms  include  appetite  regulation,  modula-
tion  of  lipid  and  glucose  metabolism,  activation  of  ther-
mogenesis,  restoration  of  gut  microbiota  composition,
and attenuation of  inflammatory and oxidative stress  re-
sponses. These multi-targeted approaches collectively re-
duce excess fat accumulation, improve energy utilization,
and prevent obesity-related complications.
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Figure 4   Role of Chinese medical herbs in appetite and
hunger hormone regulation
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TCM interprets  obesity  as  a  manifestation of  internal
imbalance  involving  disrupted  energy  metabolism,  poor
digestion,  and  impaired  circulation  (Table  1).  Over  the
centuries, numerous medicinal plants have been used to
restore  physiological  harmony,  many  of  which  are  now
scientifically validated for their anti-obesity properties [41].
These  plants  act  through  multiple  molecular  pathways
that  regulate  appetite,  lipid  metabolism,  thermogenesis,
and  glucose  homeostasis.  For  instance,  the  bioactive
compound epigallocatechin gallate (EGCG) activates the
AMPK  signaling  pathway,  a  key  energy  sensor  that  en-
hances  fatty  acid  oxidation  and  inhibits  lipogenesis [42].
Additionally,  EGCG  suppresses  catechol-O-methyltrans-
ferase  (COMT)  activity,  thereby  prolonging  the  action  of
norepinephrine and stimulating thermogenesis in brown
adipose  tissue  (BAT).  Together,  these  mechanisms  in-
crease  energy  expenditure  and  reduce  fat  accumulation,
supporting the role of bitter melon and Poria mushroom
as  effective  and  sustainable  agents  for  long-term  weight
management [43].

Panax  ginseng and  its  active  constituents,  ginseno-
sides, exhibit strong metabolic regulatory effects that con-
tribute to obesity management. Mechanistically, ginseno-
sides  enhance  insulin  receptor  substrate  (IRS)-mediated
signaling  and  promote  glucose  transporter  type  4
(GLUT4)  translocation,  thereby  improving  cellular  glu-
cose uptake and enhancing insulin sensitivity [44]. They al-
so  activate  key  metabolic  regulators  such  as  peroxisome
proliferator-activated  receptor  gamma  (PPARγ)  and
AMPK, which together stimulate fatty acid oxidation and
inhibit  adipocyte  differentiation.  Through  these  mecha-
nisms, Panax ginseng effectively reduces visceral fat accu-
mulation,  improves  metabolic  flexibility,  and  provides

protection against  obesity-related complications,  includ-
ing  type  2  diabetes  and  hepatic  steatosis.  Similarly, Mo-
mordica  charantia exerts  multiple  anti-obesity  actions
through insulin-mimetic and lipid-lowering pathways. Its
major bioactive compounds, charantin and polypeptide-
P,  mimic  insulin  activity  by  stimulating  glucose  uptake
via  the  phosphatidylinositol  3-kinase/protein  kinase  B
(PI3K/Akt)  signaling  pathway.  Additionally, Momordica
charantia enhances  the  expression  of  carnitine  palmi-
toyltransferase-1  (CPT-1),  promoting  mitochondrial  β-
oxidation of fatty acids, while downregulating sterol regu-
latory element-binding protein (SREBP)-1c, thereby sup-
pressing de  novo lipogenesis [45].  These  coordinated
molecular actions lead to reduced visceral adiposity, im-
proved  glycemic  control,  and  better  lipid  metabolism.
Collectively,  bioactive  compounds  from  these  Chinese
medical  plants  act  on  multiple,  interconnected  molecu-
lar  networks  that  regulate  energy  balance,  lipid
metabolism,  and  adipogenesis.  Unlike  conventional  sin-
gle-target  pharmacological  agents,  these  multi-target
mechanisms offer a more balanced, synergistic, and sus-
tainable approach to the long-term management of obe-
sity and its metabolic complications [46].

Salvia  miltiorrhiza traditionally  used  to  enhance
circulation, supports liver function and lipid metabolism.
It  promotes  the  breakdown  of  fats,  prevents  hepatic
lipid  accumulation  and  contributes  to  cardiovascular
protection,  which  is  an  essential  aspect  of  obesity  man-
agement [47].  Similarly, Astragalus  membranaceus en-
hances mitochondrial function, stimulates energy expen-
diture, and balances glucose and lipid metabolism, there-
by  reducing  visceral  fat  and  improving  overall  energy
balance.  In  the  category  of  thermogenic  herbs, Citrus

 

Table 1   Chinese medicinal plants with documented anti-obesity properties

Latin name English name Key compound Anti-obesity/metabolic effect Reference

Camellia sinensis Green tea Catechins, caffeine Enhances fat oxidation [11]

Panax ginseng Ginseng Ginsenosides Suppresses appetite, improves lipid
metabolism, and boosts energy

[12]

Ananas comosus Pineapple Bromelain Improves fat digestion [13, 14]

Crataegus pinnatifida Hawthorn Flavonoids Regulates lipid metabolism [37, 38]

Lycium barbarum Wolfberry Polysaccharides Enhances antioxidant and supports
metabolic balance

[39]

Angelica sinensis Angelica Ferulic acid Enhances blood circulation [40]

Nelumbo nucifera Lotus leaf Alkaloids, flavonoids Reduces fat accumulation and improves
lipid profile

[41]

Jasminum sambac Jasmine tea Flavonoids Promotes fat oxidation [42]

Momordica charantia Bitter melon Charantin Improves glucose metabolism [43]

Poria cocos Poria mushroom Triterpenes Enhances diuretic and digestive support [44]

Citrus reticulata Tangerine peel Flavonoids Stimulates lipid metabolism [45]

Mangifera indica Mango seed Polyphenols Reduces fat storage [46]

Cinnamomum verum/
cassia

Cinnamon Cinnamaldehyde,
polyphenols

Improves insulin sensitivity [47]

Gynostemma
pentaphyllum

Gynostemma Gypenosides Enhances fat oxidation [48]

Pueraria lobata Kudzu Isoflavones (puerarin) Reduces adipogenesis [49]
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aurantium is particularly notable. Its primary active com-
pound,  synephrine,  increases  metabolic  rate,  enhances
fat  oxidation,  and  suppresses  appetite.  Due  to  these  ef-
fects,  bitter  orange  is  commonly  included  in  contempo-
rary weight-loss formulations [48].  In contrast, Rheum pal-
matum primarily  supports  digestive  regulation.  Its  mild
laxative  properties  aid  in  bowel  regularity,  enhance  gas-
trointestinal  function,  and  help  prevent  fat  buildup  by
modulating  nutrient  absorption  and  lipid  metabolism.
Ephedra  sinica,  one  of  the  most  potent  yet  controversial
Chinese  medical  plants,  has  been  traditionally  used  to
enhance thermogenesis, fat oxidation, and energy expen-
diture, while suppressing appetite [49]. However, due to its
strong  stimulant  properties  and  potential  cardiovascular
risks, its use requires medical supervision and is restrict-
ed  in  many  countries.  Collectively,  the  evidence  from
these  Chinese  medicinal  plants  demonstrates  that  effec-
tive  obesity  management  goes  beyond  weight  reduction
by  addressing  metabolic  imbalances.  Through  appetite
control, thermogenesis stimulation, lipid metabolism en-
hancement, and digestive support, they provide a holistic
and  multi-targeted  strategy  for  weight  regulation.  These
mechanisms underscore their potential as safe, effective,
and sustainable alternatives to conventional  anti-obesity
drugs [50, 51].

 3.2 Pathways of Chinese medicinal plants in obesity man-
agement

 3.2.1  Appetite  regulation　 A  fundamental  mechanism
through which Chinese medicinal  plants combat obesity
is  the  regulation  of  appetite  and  energy  intake.  These
herbs modulate key hunger-regulating hormones: leptin,
secreted by adipose tissue, signals satiety to the hypotha-
lamus  and  suppresses  food  intake;  ghrelin,  produced  in
the  stomach,  stimulates  hunger  during  energy  deficien-
cy [52].  The  dysregulation  of  these  hormones  promotes
overeating and weight gain. By enhancing leptin sensitiv-
ity or inhibiting ghrelin secretion, bioactive phytochemi-
cals  in  certain  herbs  effectively  restore  appetite  balance
and  reduce  caloric  intake.  For  example, Panax  ginseng
and Hibiscus  sabdariffa are  known  to  suppress  appetite
and improve metabolic signaling, thereby contributing to
reduced  food  consumption  and  improved  energy  bal-
ance [53].

 3.2.2 Fat metabolism and lipid regulation　Another criti-
cal  mechanism  involves  the  modulation  of  lipid
metabolism.  Several  Chinese  medicinal  plant  extracts
enhance  lipolysis  and  inhibit  lipogenesis,  thereby  pre-
venting  the  excessive  accumulation  of  adipose  tissue [54].
These actions lead to a reduction in visceral fat, which is
closely associated with insulin resistance,  cardiovascular
disease,  and  type  2  diabetes. Camellia  sinensis,  rich  in
catechins  such  as  EGCG,  promotes  fat  oxidation  and
increases  energy  expenditure.  Similarly, Gynostemma

pentaphyllum and Zanthoxylum bungeanum activate key
enzymes  involved  in  lipid  catabolism  and  regulate  adi-
pogenic transcription factors, thus shifting the metabolic
balance from lipid storage toward utilization [55, 56].

 3.2.3  Thermogenesis  activation　 Thermogenesis,  the
process of heat generation in the body through calorie ex-
penditure,  represents  a  key  anti-obesity  mechanism.
Bioactive compounds from herbs like Cinnamomum cas-
sia and Zingiber  officinale stimulate  BAT,  which  dissi-
pates  energy  as  heat  instead  of  storing  it  as  fat [57].  This
BAT  activation  increases  the  resting  metabolic  rate  and
promotes  energy  expenditure  even  at  rest.  Moreover,
Panax  ginseng enhances  mitochondrial  biogenesis  and
function,  thereby  improving  cellular  energy  production
and facilitating gradual fat reduction over time [58].

 3.2.4  Gut  microbiota  modulation　 The  gut  microbiota
plays a central role in regulating metabolism, nutrient ab-
sorption,  and  immune  responses.  Dysbiosis,  microbial
imbalance  in  the  gut  microbial  community,  is  often
linked  to  obesity  through  mechanisms  involving  in-
creased  energy  extraction  from  food,  inflammation,  and
altered lipid metabolism [59]. Chinese medicinal plants re-
store microbial  homeostasis by enriching beneficial  bac-
teria  and  suppressing  pathogenic  strains. Dioscorea  op-
posita provides prebiotic fibers that serve as fermentable
substrates  for  beneficial  gut  bacteria,  while Astragalus
membranaceus promotes  microbial  diversity  and  re-
duces  intestinal  inflammation.  This  restoration  of  a
healthy  gut  microbiota  enhances  digestion,  glucose
metabolism, and overall metabolic efficiency [60, 61].

 3.2.5 Anti-inflammatory and antioxidant effects　Chron-
ic  low-grade  inflammation  and  oxidative  stress  are  hall-
mark  features  of  obesity  and  its  comorbidities [62].  Many
Chinese  medicinal  plants  contain  phytochemicals  with
potent anti-inflammatory and antioxidant properties that
counteract  these  pathological  processes. Curcuma  longa
inhibits  pro-inflammatory  cytokines  in  adipose  tissue,
thereby  improving  insulin  sensitivity. Lycium  barbarum
exhibits  strong  free  radical-scavenging  activity,  protect-
ing  cellular  components  from  oxidative  damage.  Addi-
tionally, Panax ginseng modulates immune pathways, re-
ducing  obesity-induced  inflammation  and  oxidative
stress.  Collectively,  these  effects  prevent  metabolic  dys-
function,  protect  tissues  from  oxidative  injury,  and  pro-
mote  overall  metabolic  health [63, 64].  The  anti-obesity
mechanisms  of  Chinese  medicinal  plants  are  multi-tar-
geted and synergistic, addressing both the symptoms and
root causes of metabolic imbalance. Unlike conventional
single-pathway  drugs,  these  plant-based  interventions
promote  long-term  metabolic  stability  through  integrat-
ed regulation of appetite, lipid metabolism, gut microbio-
ta,  and inflammation,  thereby offering a  sustainable  and
holistic approach to long-term obesity management [65].
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 4 Clinical  studies  and  evidence  on  Chinese  medici-
nal plants in obesity management

 4.1 Chinese medical plants in obesity management

Over the last two decades, a growing body of clinical and
experimental  research  has  highlighted  the  therapeutic
potential  of  medicinal  plants.  These  botanicals  serve  as
valuable  adjuncts  in  preventing  and  managing  obesity
and its associated metabolic complications (Figure 5 and
Table 2). Various botanicals long used in traditional med-
ical systems, including Ayurveda, TCM, and other indige-
nous  practices,  have  now  been  systematically  evaluated
in clinical trials for their ability to modulate appetite reg-
ulation,  lipid  metabolism,  glucose  homeostasis,  and  en-
ergy expenditure [66].  Among these, Camellia sinensis has
emerged  as  one  of  the  most  extensively  researched
plants.  Numerous  randomized,  double-blind,  placebo-
controlled  clinical  trials  have  demonstrated  that  supple-
mentation with Camellia sinensis extract  significantly  re-
duces  body  weight,  body  mass  index  (BMI),  and  waist
circumference in overweight and obese individuals. A no-
table study published in the American Journal of Clinical
Nutrition reported  that  consumption  of  a  catechin-rich
Camellia sinensis extract for 12 weeks led to a mean body
weight reduction of 1.3 kg and a decrease in waist circum-
ference  by  1.8  cm [67].  These  effects  are  primarily  attri-
buted  to  EGCG,  the  major  catechin  responsible  for

enhancing  thermogenesis,  promoting  fat  oxidation,  and
increasing  overall  energy  expenditure.  Participants  also
exhibited improved fat  oxidation during exercise and re-
duced visceral fat accumulation [68].

Similarly, Panax  ginseng has  been  widely  studied  for
its  metabolic  and  adaptogenic  properties.  The  ginseng
supplementation  can  enhance  insulin  sensitivity,  regu-
late  lipid  metabolism,  and  reduce  body  fat  percentage.
An  8  week  RCT  involving  obese  women  found  that  daily
administration  of  8  g  of  ginseng  extract  resulted  in  a  3%
reduction  in  total  body  fat  and  a  15%  decrease  in  the
homeostatic  model  assessment  for  insulin  resistance
(HOMA-IR), indicating markedly improved insulin sensi-
tivity [69]. Additional studies reported that ginseng not on-
ly decreases fasting glucose and triglyceride levels but al-
so  improves  appetite  control  and  overall  energy
metabolism.  These  metabolic  benefits  are  attributed
mainly  to  ginsenosides,  which  enhance  insulin  receptor
activity,  stimulate  glucose  uptake  in  peripheral  tissues,
and  inhibit  adipocyte  differentiation.  Interestingly,  the
most  pronounced  fat  loss  occurred  in  visceral  depots,
which  are  strongly  correlated  with  elevated  car-
diometabolic  risk [70].  However,  clinical  outcomes  have
been inconsistent. Some trials report metabolic improve-
ments without substantial changes in body weight. These
variable results may stem from factors such as trial dura-
tion, the ginsenoside profile of  the extracts used, and in-
terindividual differences in gut microbiota that affect the
biotransformation  and  bioavailability  of  active  com-
pounds [71].

Another  promising  medicinal  plant  with  anti-obesity
potential  is Momordica  charantia,  traditionally  em-
ployed for  its  antidiabetic  and hypolipidemic  properties.
Both  preclinical  and  clinical  studies  have  demonstrated
that Momordica  charantia extract  exerts  beneficial  ef-
fects  on  body  fat  distribution,  lipid  metabolism,  and
glucose  utilization.  A  randomized,  placebo-controlled
clinical study reported that administration of 2 g/d of Mo-
mordica charantia extract for 12 weeks led to a 5% reduc-
tion  in  visceral  fat  area  and  a  0.8  kg  reduction  in  body
weight  compared  with  placebo,  accompanied  by  signifi-
cant  improvements  in  serum  triglycerides  and  fasting
glucose  levels [72].  The  bioactive  components,  including
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Figure  5   Role  of  medicinal  plants  in  regulating  fat
metabolism and preventing obesity

 

Table 2   Clinical evidence on medicinal plants for obesity management

Medicinal plant Study design & population Intervention Key finding Reference

Panax ginseng Rondomized controlled trial
(RCT), overweight adults

Ginseng extract Reduced weight, improved
insulin sensitivity

[66, 67]

Nelumbo nucifera Clinical trial, obese subjects Lotus leaf tea/extract Decreased fat accumulation,
improved lipid profile

[68, 69]

Cinnamomum cassia Double-blind RCT, type 2
diabetics

Cinnamon extract/powder Lowered glucose, improved
BMI

[70, 71]

Gynostemma pentaphyllum Clinical study, overweight
adults

Gynostemma extract Enhanced fat metabolism,
weight reduction

[72, 73]

Pueraria lobata Pilot clinical trial Pueraria isoflavone
supplement

Improved lipid metabolism,
reduced adiposity

[74, 75]
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charantin,  polypeptide-P,  and  vicine,  are  known  to  en-
hance the activity of AMPK, thereby stimulating fatty acid
oxidation,  suppressing  lipogenesis,  and  improving  in-
sulin signaling. Although some studies have reported on-
ly  moderate,  statistically  non-significant  reductions  in
body  weight,  the  overall  metabolic  benefits,  particularly
the  reduction  of  visceral  adiposity  and  improved  insulin
sensitivity,  are  noteworthy.  These  findings  position Mo-
mordica charantia as a dual-action agent against obesity
and metabolic syndrome [73].

When clinically  compared, Camellia  sinensis demon-
strates the most consistent evidence for weight reduction
in  short- to  medium-term  trials  (8 − 12  weeks),  whereas
Panax ginseng exhibits  stronger metabolic effects  on im-
proving  glucose  and  lipid  profiles,  even  without  signifi-
cant weight loss. Momordica charantia shows synergistic
anti-obesity and antidiabetic activity, with particular effi-
cacy in reducing visceral fat. Importantly, all three botan-
icals  have  demonstrated  excellent  safety  profiles  with
minimal  adverse  effects,  indicating  their  suitability  as
natural  adjuncts  in  obesity  management [74].  Neverthe-
less,  the  current  evidence  is  limited  by  several  factors:
small  sample  sizes,  short  study  durations,  variability  in
extract  composition,  and  a  lack  of  standardized  dosing
protocols. These limitations collectively hinder the repro-
ducibility  and  large-scale  clinical  translation  of  the  find-
ings.  Collectively,  the  data  underscore  the  therapeutic
potential  of  these  medicinal  plants  particularly Camellia
sinensis, Panax  ginseng, and Momordica  charantia as
complementary  interventions.  Their  pleiotropic  mecha-
nisms,  which  target  appetite,  thermogenesis,  lipid
metabolism, and glucose metabolism, represent a multi-
faceted  strategy  against  the  complex  pathophysiology  of
obesity. Future research should prioritize long-term, mul-
ticentric  RCTs  that  include  standardized  phytochemical
characterization,  mechanistic  biomarker  evaluation,  and
comparative  efficacy  analysis  to  establish  these  botani-
cals  as  scientifically  validated  components  of  integrated
obesity care [75].

 4.2 Synergistic effects of multi-herb formulations in obe-
sity management

Beyond  single-herb  interventions,  multi-herbal  formula-
tions  have  gained  increasing  scientific  attention  due  to
their  synergistic  potential  in  modulating  multiple
metabolic pathways associated with obesity (Figure 6 and

Table 3). The rationale for multi-herb therapy stems from
the  complementary  and  additive  interactions  of  diverse
bioactive  phytoconstituents,  which  collectively  target  in-
terrelated  mechanisms  such  as  appetite  regulation,  lipid
metabolism,  glucose  homeostasis,  and  inflammation
control. For instance, a clinical study on a polyherbal for-
mulation  comprising Camellia  sinensis, Panax  ginseng,
and Garcinia  cambogia reported  significantly  greater  re-
ductions in body weight and fat percentage after 12 weeks
compared  with  placebo [76].  The  outcomes  were  attribut-
ed  to  the  combined  thermogenic  effects  of Camellia
sinensis catechins,  the  insulin-sensitizing  action  of  gin-
senosides,  and  the  appetite-suppressing  property  of  hy-
droxycitric  acid  from Garcinia cambogia.  Similarly,  ex-
perimental  studies  on  traditional  Chinese  prescriptions
such  as  Linggui  Zhugan  Decoction  (苓 桂 术 甘 汤 )  and
Qingre Huatan Formula (清热化痰方) demonstrated en-
hanced  AMPK  activation,  adiponectin  upregulation,  and
suppression of  lipogenic  gene expression,  leading to  im-
proved lipid profiles and reduced adiposity in obese ani-
mal  models [77].  These  findings  underscore  that  multi-
herb  formulations  can  act  synergistically  to  correct
the  multifactorial  metabolic  dysregulation  underlying
obesity.  Multi-herbal  combinations  can  thereby  yield
broader and more sustained therapeutic effects than sin-
gle-compound interventions by simultaneously influenc-
ing  several  molecular  targets,  including  insulin  resis-
tance,  mitochondrial  efficiency,  oxidative  stress,  and  in-
flammatory  signaling.  However,  despite  promising  pre-
clinical  and  limited  clinical  evidence,  the  standardiza-
tion,  pharmacokinetic  profiling,  and  safety  validation  of
complex  herbal  mixtures  present  critical  challenges  for
their clinical translation [78].
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Figure  6   Bioactive  compounds  in  Chinese  medicinal
plants promoting thermogenesis and fat burning

 

Table 3   Integrating medicinal plants into obesity treatment

Strategy Role of medicinal plant Outcome Reference

Appetite regulation Suppress hunger, enhance satiety Reduced food intake [76]

Lipid metabolism Regulate fat synthesis and breakdown Improved lipid profile [77]

Insulin sensitivity Enhance glucose uptake Better glycemic control [78, 79]

Gut microbiota Restore microbial balance Improved digestion, reduced inflammation [80, 81]

Anti-inflammatory Reduce chronic inflammation Lower metabolic complications [82, 83]
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 4.3 Safety  and clinical  considerations  of  Chinese  medici-
nal plants in obesity management

Medicinal  plants  hold  remarkable  therapeutic  potential
for  obesity  management.  However,  their  safety,  efficacy,
and clinical reliability must be carefully evaluated before
routine use. The bioactive compounds in these plants of-
ten  exhibit  complex  pharmacodynamic  profiles,  which
can  influence  physiological  parameters  such  as  blood
glucose, blood pressure, and hepatic function [79]. In some
cases,  certain  botanicals  may  interact  with  prescription
medications,  altering  drug  metabolism  and  potentially
causing adverse effects.  While most medicinal plants are
considered safe within the recommended limits, mild ad-
verse  effects  such  as  allergic  reactions,  nausea,  and  gas-
trointestinal  discomfort  may  occasionally  occur.  Hence,
consulting  a  healthcare  professional  is  strongly  recom-
mended before initiating any herbal regimen, particular-
ly  for  individuals  with  pre-existing  health  conditions,
those  on  antihypertensive,  antidiabetic,  anticoagulant
medications, and lactating women [80].

Furthermore,  although  numerous  short-term  clinical
studies  have  confirmed  the  beneficial  effects  of  plant-
based therapies on weight loss and metabolic regulation,
there  remains  a  critical  need  for  long-term,  large-scale
RCTs.  Such  studies  are  essential  to  determine  standard-
ized dosages,  treatment duration,  bioavailability,  toxicity
profiles, and potential herb-drug interactions [81, 82]. Estab-
lishing these parameters will provide the scientific valida-
tion  needed  to  ensure  the  safe  integration  of  medicinal
plants into mainstream obesity management. Among the
most  promising  medicinal  plants  are Camellia  sinensis,
Panax  ginseng,  and Momordica  charantia,  which  have
demonstrated  notable  efficacy  as  complementary  or  ad-
junct  therapies  for  obesity.  When  combined  with  com-
prehensive  lifestyle  modifications,  including  balanced
nutrition,  regular  physical  activity,  stress  management,
and behavioral modification, these plant-based remedies
can  significantly  enhance  weight  reduction,  improve
metabolic homeostasis, and reduce the risk of obesity-as-
sociated  disorders,  such  as  diabetes,  hypertension,  and
cardiovascular disease [83, 84].

 5 Lifestyle and integrated interventions

 5.1 Physical activity and exercise

Physical activity is a fundamental component of effective
and long-term weight management, playing a central role
in  regulating  energy  balance,  improving  metabolic  effi-
ciency,  and  enhancing  overall  health.  When  combined
with medicinal plants, the benefits of physical activity can
be significantly amplified due to the synergistic actions of
plant-derived  bioactive  compounds [85].  Phytochemicals
such  as  capsaicin,  curcumin,  catechins,  and  ginseno-
sides are known to stimulate thermogenesis,  increase fat

oxidation,  and  boost  energy  expenditure,  thereby  sup-
porting  more  efficient  weight  reduction  during  physical
exercise.  These  compounds  also  exhibit  strong  anti-in-
flammatory  and  antioxidant  properties,  which  help  re-
duce  exercise-induced  oxidative  stress  and  muscular  in-
flammation. As a result,  individuals experience faster re-
covery, reduced muscle soreness, and improved post-ex-
ercise performance [86]. This enhancement in comfort and
recovery often leads to better long-term adherence to ex-
ercise routines,  an essential  factor for sustainable weight
loss. Furthermore, by improving endurance and metabol-
ic  flexibility,  these  bioactive  compounds  assist  the  body
in  maintaining  a  higher  level  of  physical  activity  over
time, reinforcing the overall effectiveness of weight man-
agement strategies [87].

 5.2 Stress management

Psychological  stress is  an important,  yet  frequently over-
looked,  contributor  to  obesity.  Chronic  stress  triggers
emotional  eating,  disrupts  hormonal  balance,  and  in-
creases preference for calorie-dense foods. Prolonged el-
evation  of  cortisol,  the  primary  stress  hormone,  pro-
motes  lipogenesis,  increases  abdominal  fat  deposition,
and  alters  appetite-regulating  pathways.  Adaptogenic
herbs,  including Withania  somnifera, Rhodiola  rosea,
Ocimum  sanctum,  and Panax  ginseng play  a  key  role  in
mitigating  these  effects [88].  These  plants  help  regulate
cortisol  secretion,  modulate  the  hypothalamic-pituitary-
adrenal  (HPA) axis,  and restore physiological  homeosta-
sis.  By  reducing  stress,  they  effectively  curb  stress-in-
duced  cravings  and  improve  overall  dietary  discipline.
Importantly,  adaptogens  also  enhance  sleep  quality,
which is a crucial factor in weight regulation since inade-
quate sleep is strongly associated with increased hunger,
reduced  metabolic  rate,  and  impaired  glucose
metabolism.  Through  these  combined  actions,  stress-
modulating medicinal plants support healthier eating be-
haviors,  reduce  the  likelihood  of  emotional  overeating,
and contribute to long-term, sustainable weight manage-
ment [89].

 5.3 Lifestyle integration of herbal remedies for long-term
metabolic health

Integrating medicinal plants into daily life offers a practi-
cal,  sustainable,  and  culturally  adaptive  approach  to
managing  obesity  (Figure  7).  When  combined  with  bal-
anced  nutrition,  routine  exercise,  and  healthy  lifestyle
habits,  these  plants  can  support  long-term  metabolic
health and weight control. Beyond their nutritional value,
medicinal  plants  contribute  bioactive  phytochemicals
that  regulate  appetite,  modulate  lipid  metabolism,  and
promote fat oxidation [90]. One of the most accessible and
effective  methods  to  incorporate  these  plants  is  through
herbal  teas.  Green  tea,  rich  in  catechins  such  as  EGCG,
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has  been  extensively  documented  to  stimulate  metabo-
lism, enhance thermogenesis, and increase fat oxidation.
Consuming 2 − 3 cups daily,  particularly before exercise,
can help maximize fat  oxidation and increase energy ex-
penditure.  Similarly,  bitter  melon  tea  provides  bioactive
compounds that help regulate lipid metabolism, stabilize
blood  glucose  levels,  and  reduce  visceral  fat  accumula-
tion [91]. Another effective dietary approach involves func-
tional foods, in which medicinal plant extracts are incor-
porated  into  regular  meals  or  supplements.  Turmeric,
ginger,  and  cinnamon,  for  instance,  possess  bioactive
compounds  that  enhance  insulin  sensitivity,  promote
thermogenesis,  and  optimize  fat  metabolism [92].  Addi-
tionally,  smoothies  and  juices  enriched  with  powdered
herbs  such  as  matcha,  turmeric,  and  cinnamon  provide
concentrated sources of antioxidants and anti-inflamma-
tory  compounds,  promoting  both  metabolic  and  im-
mune health. In addition, TCM offers centuries of empiri-
cal knowledge through herbal formulations developed for
managing obesity and related metabolic disorders. How-
ever,  due  to  the  inherent  complexity  of  such  formula-
tions,  they  must  be  used  under  professional  supervision
to ensure correct  dosage and prevent  herb-drug interac-
tions [93].
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Figure  7   Lifestyle  incorporation  of  Chinese  medicinal
plants  for  sustained  weight  management  and  metabolic
health
 

TCM and conventional therapies differ in their thera-
peutic strategies and outcomes for  obesity  management.
Conventional  approaches  primarily  rely  on  pharmaco-
logical agents that target specific physiological pathways,
including  appetite  suppression,  inhibition  of  fat  absorp-
tion,  and  regulation  of  glucose  metabolism [37].  Although
these  medications  often  produce  rapid  and  measurable
reductions in body weight, their effects are typically tran-
sient, and discontinuation frequently results in weight re-
gain.  Moreover,  adverse  effects  such  as  gastrointestinal
disturbances, hypertension, and mood alterations can re-
strict  their  long-term  applicability.  In  contrast,  TCM
adopts  a  holistic  and  multi-targeted  approach  that

addresses  not  only  body  weight  but  also  the  underlying
metabolic  dysregulation  associated  with  obesity [38].
Herbal  formulations  and  plant-based  therapies  within
TCM  have  been  shown  to  modulate  lipid  and  glucose
metabolism,  improve  gut  microbiota  composition,  re-
duce  oxidative  stress,  and  restore  hormonal  balance.
Studies involving herbs such as Panax ginseng, Cinnamo-
mum  cassia,  and Nelumbo  nucifera have  demonstrated
gradual  yet  sustained  weight  reduction,  enhanced  in-
sulin  sensitivity  and  improved  overall  metabolic  home-
ostasis.  While  TCM  treatments  are  generally  safer  and
better  tolerated,  challenges  remain  regarding  the  stan-
dardization of herbal composition and dosage consisten-
cy [39].  Despite  these  challenges,  by  promoting  systemic
equilibrium  and  long-term  wellness,  TCM  offers  more
sustainable  benefits  compared  to  conventional  single-
target  interventions.  Therefore,  integrating  both  modali-
ties —utilizing  modern  pharmacotherapy  for  short-term
outcomes and TCM for long-term metabolic regulation—
may represent a comprehensive and effective strategy for
holistic obesity management [40].

 6 Limitations and future prospects

Despite promising findings, existing studies on the effica-
cy of TCM in obesity management present several limita-
tions. Many clinical trials are characterized by small sam-
ple  sizes,  short  intervention  durations,  and  inadequate
control groups, which restrict the generalizability and re-
producibility  of  the  results.  Additionally,  variability  in
herbal  composition,  extraction  methods,  and  dosage
standardization  complicates  cross-study  comparisons
and  limits  the  ability  to  establish  consistent  therapeutic
outcomes [94].  In some cases,  contradictory findings have
been  reported  regarding  the  magnitude  of  weight  loss,
lipid regulation, and improvements in insulin sensitivity.
These  discrepancies  may  arise  from  differences  in  study
design,  population  diversity,  and  concurrent  lifestyle  in-
terventions.  Furthermore,  long-term  safety  data  and
mechanistic  insights  remain  insufficient,  as  most  avail-
able  studies  focus  on  short-term  metabolic  responses
rather  than  sustained  physiological  effects [95].  There  is
also a lack of integration between TCM diagnostic frame-
works  and  modern  biomedical  parameters,  leading  to
challenges  in  interpreting  outcomes  within  a  standard-
ized  scientific  context.  Addressing  these  gaps  through
large-scale, randomized controlled trials, mechanistic in-
vestigations,  and  standardized  formulations  is  essential
to validate the clinical potential and ensure the safe, evi-
dence-based  application  of  TCM  in  obesity  manage-
ment [96, 97].

Medicinal plants hold great promise for obesity man-
agement.  However,  their  integration  into  mainstream
practice faces significant challenges (Table 4).  A primary
issue is  the  standardization of  plant  extracts  and the  de-
termination  of  appropriate  dosages [98].  Phytochemical
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concentrations  can  vary  with  the  plant  source,  prepara-
tion method, and storage conditions, leading to inconsis-
tent  therapeutic  effects.  Establishing  standardized  ex-
tracts  with  uniform  levels  of  active  compounds  is  there-
fore  essential  to  ensure  safety  and  efficacy.  Another  ma-
jor hurdle is the limited bioavailability of many plant-de-
rived  compounds.  Combining  certain  herbs  with
bioavailability  enhancers,  such  as  piperine  from  black
pepper, can significantly improve their absorption [99]. Ad-

vanced  formulation  technologies,  including  nanoencap-
sulation  and  controlled-release  systems,  can  further  en-
hance  the  delivery  and  therapeutic  efficacy  of  herbal
treatments.  However,  safety  remains  paramount,  as  cer-
tain  herbs  like Ephedra  sinica carry  cardiovascular  risks
and  should  be  used  only  under  strict  medical  supervi-
sion.  Personalizing  plant-based  interventions  based  on
individual  sensitivities  is  essential  to  ensure  both  safety
and effectiveness [100].

 7 Conclusion

Obesity has become a major global health concern, large-
ly  driven  by  the  over  consumption  of  junk  foods.  These
highly  processed,  calorie-dense  products  rich  in  sugars,
unhealthy  fats,  and  additives  contribute  not  only  to  ex-
cessive weight gain but also to serious comorbidities,  in-
cluding  cardiovascular  disease,  type  2  diabetes,  and
NAFLD.  Addressing  this  epidemic  requires  approaches
that  move  beyond  conventional  pharmacological  treat-
ments  toward  safe,  plant-based,  and  holistic  solutions.
TCM constitutes a valuable resource for plant-based ther-
apeutics  that  has long been applied to correct  metabolic
imbalances.  Medicinal  plants  such  as Panax  ginseng,
Nelumbo  nucifera, Cinnamomum  cassia, Gynostemma
pentaphyllum,  and Pueraria  lobata exhibit  multi-target-
ed  effects,  including  appetite  regulation,  modulation  of
lipid  and  glucose  metabolism,  energy  expenditure  en-
hancement,  gut  microbiota  balance  improvement,  and
chronic  inflammation  reduction.  Such  properties  posi-
tion  them  as  promising  agents  for  counteracting  junk
food-induced obesity. This review underscores the thera-
peutic potential of these plants, both as standalone reme-
dies and as components of synergistic TCM formulations.
While preclinical and limited clinical evidence is encour-
aging,  further  research  must  prioritize  large-scale,  ran-
domized controlled trials and detailed mechanistic stud-
ies to firmly establish their safety, efficacy, and long-term
benefits  in  humans.  Integrating  traditional  wisdom  with

modern scientific research offers a sustainable and effec-
tive pathway for combating obesity and its complications
related to junk food consumption.
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【摘要】肥胖是由高糖高脂饮食驱动的全球性健康问题，与代谢综合征、糖尿病及心血管疾病密切相关。现

代研究表明，垃圾食品通过影响脂肪代谢、肠道菌群及炎症等途径引发代谢紊乱。中医药秉持整体观念，强

调脏腑功能与气血平衡，其药用植物中含有多类活性成分，具有调节能量代谢和改善代谢失衡的潜力。本综

述系统总结了中草药调控肥胖的主要作用机制，包括抑制食欲、调节脂代谢、促进产热、改善肠道菌群以及

抗炎、抗氧化等。在实验及临床中人参、荷叶、葛根、桂皮、绞股蓝等代表性药材具有调脂、降糖和改善炎

症反应的作用。总体而言，中医药植物疗法通过多途径调节来纠正代谢失衡是一种整体和安全的方法。然

而，还需要通过标准化配方、机制验证和大规模临床试验来确定其疗效和转化价值。未来将传统知识与生物

医学研究相结合有助于中医药植物疗法形成科学性的肥胖预防和管理策略。

【关键词】中医药；药用植物；活性成分；垃圾食品；肥胖；代谢紊乱；肠道菌群调节；炎症调控
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