
ABSTRACT
Background: Diabetes and Heart disease are markedly elevated in individuals with metabolic syndrome, a group of disorders that 
includes obesity, hypertension, dyslipidemia, and insulin resistance. Using several pharmacological drugs in conventional therapies 
can have unfavourable side effects and low long-term effectiveness.

Aim: The study aims to thoroughly examine the history, main components, methods of action, clinical effectiveness, safety profiles, 
and prospects for the future of polyherbal therapies for metabolic syndrome.

Method: This review was carried out using Google Scholar as a secondary resource and databases including CINAHL, PubMed, Web 
of Science, and Scopus. Various polyherbal combinations were investigated for their efficacy in treating metabolic syndrome in both 
animal and human research, and they were taxonomically categorized.

Result: High-quality data supported the efficacy of many polyherbal formulations, which dramatically improved multiple metabolic 
syndrome criteria, including insulin sensitivity, lipid profiles, and inflammation. Significant results from clinical investigations included 
better lipid profiles, decreased waist circumference, and enhanced glycemic management.

Conclusion: These results highlight the potential of polyherbal formulations as an additional and perhaps more durable treatment 
option for metabolic syndrome, presenting an integrated and holistic approach to the condition.
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INTRODUCTION
As a result of its relationship with raised dangers of circulatory 
sicknesses and diabetes, metabolic syndrome, which is 
a bunch of issues that include heftiness, hypertension, 
dyslipidemia, and insulin obstruction, offers a serious test to 
the soundness of individuals from one side of the planet to 
the other.1 It is common for conventional therapies to entail 
a number of different pharmacological drugs, each of which 
addresses a different aspect of the illness. However, these 
medicines typically come with negative side effects and 
have little effectiveness over the long term. In this context, 
polyherbal preparations, which are mixtures of diverse 
medicinal plants, are emerging as attractive alternatives due 
to their holistic approach, which targets multiple metabolic 
pathways concurrently by targeting multiple metabolic 
pathways simultaneously. To provide potential benefits 
such as improved insulin sensitivity, anti-inflammatory 
and antioxidant properties, and lipid regulation, these 
polyherbal treatments leverage the synergistic effects of 
bioactive compounds. These treatments draw on centuries-
old traditional medical practices as well as modern scientific 
validation.2 This review aims to give inclusive analysis of 
polyherbal remedies for metabolic syndrome. This will 
investigate the historical context of these treatments, as 
well as their primary components, mechanisms of action, 
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clinical effectiveness, safety profiles, and potential for future 
use in integrative medicine.

METABOLIC SYNDROME
Central obesity, abnormal blood pressure, sugar levels, 
triglycerides, and low high-density lipoprotein (HDL) are the 
five clinical sicknesses that characterize metabolic syndrome.3 
Metabolic syndrome is portrayed by the bunching of not 
less than three of these side effects. Scientists have shown a 
relationship between metabolic syndrome and an improved 
probability of getting cardiovascular infection and type 2 
diabetes. A number that increments with age, especially 
among racial and ethnic minorities, is around 25% of the 
grown-up population in the US of America who experience 
the ill effects of metabolic syndrome.4 
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There is a direct connection between insulin resistance, 
metabolic syndrome, and prediabetes, and all three 
conditions have significant similarities.5 A hidden issue of 
energy use and storage is thought to be the origin of the 
syndrome; by and by, the etiology of the sickness is as yet 
a subject of examination in the field of medicine. on the off 
chance that a diagnosis of metabolic syndrome indicates 
an alternate treatment or assuming it raises the risk of 
cardiovascular disease past what is recommended by the 
amount of its different parts is a subject of conversation 
among specialists.6 Core obesity, once in a while alluded to 
as instinctive, male-pattern, or apple-shaped adiposity, is 
the most conspicuous symptom of metabolic syndrome. A 
development of fat tissue, fundamentally around the midriff 
and trunk, is the main quality of this issue. Higher blood 
pressure, a lower measure of HDL cholesterol in the fasting 
serum, a higher degree of triglycerides in the fasting serum, 
disabled fasting glucose, insulin resistance, or prediabetes are 
a portion of the different symptoms of metabolic syndrome. 
Related diseases include hyperuricemia, greasy liver disease 
(especially in corresponding obesity).7 Greasy liver disease 
can progress to non-alcoholic greasy liver disease. 

Importance of Exploring Alternative Treatments
The incidence of metabolic syndrome, which is a group 
of illnesses that incorporates obstruction, hypertension, 
derange lipid profile, and focal obesity, has arrived at 
worrisome proportions from one side of the planet to 
the other, which presents significant difficulties to public 
health.8 Traditional pharmacological therapies frequently 
come with unfavourable side effects and have limitations 
in their efficiency, which is why it is necessary to investigate 
alternative therapeutic techniques.9 A potential path is 
presented by herbal medications, particularly polyherbal 
formulations, because of the synergistic benefits they 
provide, the holistic approach they take, and the minimized 
side effects they cause.10 To provide a comprehensive study 
of polyherbal therapies for metabolic syndrome, as well as 
their underlying processes, safety profiles, and the possibility 
of incorporating them into conventional medical practice.11 

The purpose of this study is to highlight the significance 
of accepting alternative treatments to address the varied 
character of metabolic syndrome. This is accomplished by 
diving into the extensive history of herbal therapy as well as 
present scientific findings.

Herbal Medicines and Polyherbal Formulations
The medicinal capabilities of herbal medicines, which 
are produced from plants and plant extracts, have been 
utilized for ages in a wide variety of civilizations due 
to their wide-ranging applications.12 To enhance total 
health and well-being, herbal medicines frequently use a 
holistic approach, which means that they target numerous 
pathways and systems inside the body. This is in contrast 
to the single-drug treatments that are commonly used.  
Polyherbal formulations are an essential component of 
outmoded medical applies with Ayurveda, and Unani.13 
These formulations entail the incorporation of many 
herbs into a single medication. According to the theory 
of synergism, which states that the combined impact of 
several herbs is larger than the total of the benefits of 
each herb individually, this method is founded on this 
idea. Polyherbal formulations are designed to improve 
therapeutic efficacy, minimize toxicity, and address the 
complex and multifactorial character of illnesses.14 This is 
accomplished by employing a wide range of herbs. 

Polyherbal formulations are very beneficial when it comes 
to the treatment of it. These abnormalities include insulin 
resistance, hypertension, dyslipidemia, and central obesity.15 To 
address these many components, a complex treatment strategy 
is required, which polyherbal formulations can deliver. These 
formulations can concurrently address many components of 
metabolic syndrome, including the enhancement of insulin 
sensitivity, the reduction of inflammation, the modulation of 
lipid profiles, and the facilitation of weight control.16 

Both ancient knowledge and contemporary scientific 
research serve as the groundwork for the making and uses of 
polyherbal mixtures for medicinal purposes. There has been 
a prolong recognition among practitioners of traditional 
medicine of the advantages of mixing particular herbs to treat 
complicated illnesses.17 Studies conducted in the present day 
are providing evidence that polyherbal formulations are both 
safe and effective in the chronic illnesses. These techniques 
are gradually being validated by contemporary research.18 
The idea that polyherbal formulations have the potential 
to be a significant addition to the arsenal of therapies for 
metabolic syndrome is brought to light by the confluence of 
traditional wisdom and scientific study.19 

METABOLIC SYNDROME: PATHOPHYSIOLOGY 
AND CURRENT TREATMENTS
Insulin resistance, central obesity, dyslipidemia, 
hypertension, and high fasting sugar levels are the key 
attributes that are associated with metabolic syndrome.20 

Figure 1: A man exhibiting the symptoms of metabolic syndrome, 
including substantial central obesity (body mass index (BMI): 48.2 (typi-
cal 18.5 to 25), weight: 165 kg (400 lbs) and height: 185 cm (6 ft 1 in)).
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The condition known as insulin resistance is defined by 
a decreased capacity of the body to respond to insulin, 
which ultimately results in elevated levels of blood sugar. A 
crucial risk factor is central obesity, which is characterized 
by an excessive amount of fat around the belly.21 The waist 
circumference is frequently used to detect central obesity. 
Specifically, derange TAGs and low HDL are the hallmarks of 
dyslipidemia, which is characterized by aberrant lipid levels 
in the blood. Both hypertensions, often known as high blood 
pressure, and higher fasting glucose levels are risk factors for 
heart disease. Abnormal blood sugar level is a precursor to 
hypertension.22 The combination of these factors contributes 
to the development of a multifactorial condition, which calls 
for comprehensive therapeutic measures.

Pathophysiological Mechanisms
The pathophysiology of metabolic syndrome is a 
complicated development that involves a numeral of 
different systems that interrelated. Insulin resistance is 
a fundamental component of the syndrome.23 Insulin 
resistance hinders the absorption of glucose by cells, which 
ultimately results in hyperglycemia and compensatory 
hyperinsulinemia. This insulin resistance is frequently 
made worse by dysfunctional adipose tissue, particularly 
in visceral fat, which secretes pro-inflammatory cytokines 
and adipokines that further disrupt insulin signaling. 
Visceral fat is particularly susceptible to this dysfunction. 
The formation and progression of metabolic syndrome are 
both influenced by irritation, that also associated with the 
changes of endothelial dysregulations and atherosclerosis 
[24]. The condition known as dyslipidemia is caused by a 
change in lipid metabolism, which is defined by an increase 
in triglyceride construction and a lessening in clearance.25 
There is a connection between insulin resistance and 
hypertension. Insulin resistance affects salt retention and 
the activity of the sympathetic nervous system, which 
ultimately results in high blood pressure.26 The dynamic 
relationship between these processes highlights the 
multidimensional character of metabolic syndrome as well 
as the necessity of utilizing integrative and complementary 
treatment techniques.27

Conventional Treatment Options and Their 
Limitations
In conventional therapies for metabolic syndrome, the focus 
is on managing the disease's specific components through 
medicine and changes in lifestyle. Lifestyle therapies, which 
include food, exercise, and weight loss, are fundamental 
and seek to reduce central obesity, enhance insulin 
sensitivity, and normalize lipid profiles and blood pressure. 
These interventions are known as lifestyle interventions. 
Antihypertensive medications, statins for dyslipidemia, 
metformin for insulin resistance, and other medications 
that reduce glucose levels are examples of pharmacological 
therapies that may potentially be used.28 Despite these 

therapies have the potential to be beneficial in controlling 
particular features of metabolic syndrome, they frequently 
fail to adequately address the illness as a whole. It is possible 
for patients to require many drugs, which raises the possibility 
of harmful effects and interactions between prescriptions.29 
Furthermore, it is possible that standard therapies may 
not completely combat the underlying metabolic and 
inflammatory changes that are the causal factors of the 
condition.30 These constraints underscore the need for 
more holistic and integrative treatments, such as polyherbal 
formulations, which can target various pathways and deliver 
synergistic effects without the cost of polypharmacy. 
Polyherbal formulations are one example of such a strategy.

Mechanisms of Action
The mechanisms of action of polyherbal therapies for 
metabolic syndrome are complex and involve targeting 
multiple biological pathways that are essential to the 
pathophysiology of the disease.31 Key molecular targets such 
as receptors, enzymes, and signaling molecules involved in 
glucose metabolism, lipid homeostasis, and inflammatory 
processes are modulated by polyherbal substances to 
interact with these pathways. Synergistic effects, in which 
the combined action of numerous herbs generates a more 
potent therapeutic impact than individual herbs alone, 
are frequently seen in the combined herbs in polyherbal 
compositions.32 This combination can lessen the necessary 
dosage, minimize any negative effects, and improve the 
absorption and effectiveness of the active ingredients. 
Additionally, a personalized medicine approach is made 
possible by the varied phytochemical composition of 
polyherbal medicines, as formulations can be customized 
to the unique profiles of individual patients based on 
phenotypic, metabolic, and genetic characteristics. With its 
complete approach to addressing its complex character, this 
tailored strategy guarantees a more precise and effective 
care of metabolic syndrome.

Safety and Toxicity Studies
To guarantee the safe and efficient use of polyherbal 
therapies for metabolic syndrome, safety and toxicity 
investigations are essential. The possible hazardous things 
of polyherbal formulations at unlike doses, preclinical 
toxicity assessment entails extensive testing on animal 
models, looking at characteristics including organ toxicity, 
genotoxicity, and acute and chronic toxicity.33 Clinical safety 
evaluation is carried out on human subjects after successful 
preclinical investigations, with an emphasis on the safety 
profile of the formulations through carefully planned 
clinical trials.34 This stage keeps an eye out for any negative 
effects, such as any unfavorable or hazardous reactions that 
patients may have while receiving treatment. Furthermore, 
the possibility of drug interactions is evaluated, especially 
since patients can be taking other medications at the same 
time, making knowledge of the interactions between 
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Figure 2: Prisma criteria were followed in the analysis of the systematic review results (B) and the summary of the literature search (A).
The terms "metabolic syndrome, herbal/polyherbal," as well as "metabolic syndrome, clinical trial," were utilized as phrases of significance[35].

Combination 
Name Components Common Name Scientific Name Family Species

Terminalia chebula, 
Emblica officinalis, 
Gymnemasylvestre, 
Curcuma longa 
(rhizome), and 
Saussurealappa 
(root)

Turmeric, 
Koshiahimbatu, 
Gumbar, Emblic, 
myrobalan, Amia, 
Black- or chebula 
myrobalan

Curcuma longa L., 
Saussurealappa 
C.B. Clarke, 
Gymnemasylvestre (Retz.) 
Schult, Emblica officinalis 
Gaertn, Terminalia 
chebula Retz.

Zingiberaceae
Compositae
Apocynaceae
Phyllanthaceae
Combretaceae

C. longa
S. lappa
G. sylvestre
P. emblica
P. emblica

Dohsaikogusoku-
tang

Cinnamomum cassia 
Nees (10 g), Prunus 
persica L (20 g), 
Rheirhizoma (80 g), 
Glycyrrhiza uralensis 
Fischer (40 g), and 
Natriisulfas (40 g)

Chinese licorice 
root, Radix 
GlycyrrhizaeUralensis, 
Rhubarb, Peach, 
Chinese cinnamon, 
Sodium sulfate 
(Na2SO4); a major 
component of mineral 
Chinese medicine

Glycyrrhiza uralensis 
Fisch. ex DC, Rheirhizoma 
L, Prunus persica (L.) 
Batsch, Cinnamomum 
cassia (L.) Nees, 
Natriisulfas

Fabaceae
Polygonaceae
Rosaceae
Lauraceae

G. uralensis
R. undulatum / 
R. palmatum P. 
persica 
Na2SO4

Huang-Lian-Jie-
Du-Tang

RhizomaCoptidis, 
Radix Scutellariae, 
Cortex Phellodendri 
and Fructus 
Gardeniae (2:2:2:3)

Chinese goldthread 
or canker root, 
Baikal skullcap or 
Chinese skullcap, 
"Yellow fur" bark of 
one of two species 
of Phellodendron 
tree, Gardenia Cape 
Jasmine

Coptis chinensis
Franch, 
Scutellariabaicalensis
Georgi, 
Phellodendronchinense
Schneid, 
Gardenia jasminoides, 
J.Ellis

Ranunculaceae
Lamiaceae
Rutaceae
Rubiaceae

C. chinensis
S. baicalensis
P. amurense / 
P. chinense
G. jasminoides

Kho MC. et.al

Red ginseng 
and Polygonum 
Multifloral Radix 
(1:1)

Red ginseng 
(produced by 
steaming and drying 
fresh ginseng), Tuber 
fleece flower, Chinese 
climbing knotweed

Panax ginseng 
C.A. Meyer, Thunb 
Polygonum multiflorum

Araliaceae
Polygonaceae

P. ginseng
P. multiflorum

Table 1: Taxonomic categorization of every polyherbal blend examined in animal research.
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polyherbal substances and conventional drugs necessary. 
Ultimately, a thorough risk-benefit analysis is carried out, 
balancing the possible hazards of polyherbal therapy 
against their therapeutic benefits. This analysis aids in 
evaluating the formulations' overall safety and effectiveness, 
directing the proper clinical application of the products, 
and guaranteeing patient safety.

METHODS
Systematic Review Protocol 

The literature search was directed to locate publications 
that were published mostly within the past 15 years (2005–
2020) to conduct a qualitative systematic review, which we 
opted to conduct.

Table 2: Taxonomic categorization of every blend of polyherbal remedies utilized in clinical trials to combat metabolic syndrome

Name of the Herb Components Common Name/
Source Family Species

YiqiHuoxueGaohan 
herbal formula

Huang qi (Astragalus 
membranaceus); Huangqin 
(Scutellariabaicalensis); 
Shougupian (dry rhizome of 
Gastrodiaelata); Ze Xie (the 
rhizome of Oriental water 
plantain); Lu Dou Yi (mung 
bean peel); Zhi-fuzi (Radix 
Aconiti lateralis preparata)

Mongolian milkvetch 
root of Astragalus; 
Radix astragal; Chinese 
goldthread or coptis 
root; Typha Pollen; 
Bulrush; the rhizome of 
oriental water plantain; 
Asian water plantain; 
mung bean peel; 
Chinese snow of June 
herb; Radix Aconiti 
lateralis preparata; 
Sichuan Aconite Root; 
monkshood root

Fabaceae; 
Ranunculaceae; 
Typhaceae; 
Alismataceae; 
Fabaceae; 
Ranunculaceae; 
Alismataceae; 
Fabaceae; 
Ranunculaceae

A. membranaceus;
C. chinensis;
C. deltoidea;
C. teeta;
T. angustifolia;
A. orientale;
A. plantago-aquatica; 
V. radiata;
T. latifolia;
A. carmichaeli

YiqiHuajuQingji

Huangqi (Radix Astragal); 
Huangqin (Rhizoma Coptidis); 
Pu huang (Pollen Typhae); Ze 
Xie (Alisma Orientale Rhizoma 
Alismatis); Lu Dou Yi (Testa 
Vignae Radiatae); Hai Dou Yi 
(Semen Sojae Praeparatum); 
Zhi-fuzi (Radix Aconiti 
Lateralis Praeparata)

- - -

Sesame oil and vitamin 
E Sesame oil; Vitamin E Sesame oil Pedaliaceae S. indicum

Curcuma longa and 
Nigella sativa

Curcuma longa and Nigella 
sativa

Turmeric; Kalonji/black 
seeds

Zingiberaceae; 
Ranunculaceae

C. longa;
N. sativa

Dasaggen

Momordica charantia, 
Gymnemasylvestre, 
Tinosporia cordifolia, 
Plumbago zeylanica, Eugenia 
jambolana, Syzygiumcumini, 
Terminalia chebula, Emblica 
officinalis, Curcuma longa, 
Picrorhizakurroa, Swertia 
chirayta, Berberis aristata, 
Clytostylis colubrina, Piper 
longum, Aegle marmelos, and 
Achyranthes punjabinum

Balsam pear; Chirata; 
Chirata Chirata; Chirata; 
Chirata; Fenugreek; 
Plumbago; Black Plum; 
Beleric or bastard 
myrobalan; Java Plum; 
Java Plum; Chirata; 
Berberis; Indian 
barberry; Daruharidra

Cucurbitaceae; 
Ranunculaceae; 
Plumbaginaceae; 
Myrtaceae; 
Combretaceae; 
Myrtaceae; 
Myrtaceae; 
Ranunculaceae; 
Ranunculaceae; 
Ranunculaceae; 
Ranunculaceae; 
Ranunculaceae; 
Ranunculaceae; 
Ranunculaceae; 
Ranunculaceae

M. charantia;
G. sylvestre;
T. cordifolia;
P. zeylanica;
E. jambolana;
S. cumini;
T. chebula;
E. officinalis;
C. longa;
P. kurroa;
S. chirayta;
B. aristata;
C. colubrina;
P. longum;
A. marmelos;
A. aspera
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RESULTS
A comprehensive examination of polyherbal formulations 
that target metabolic syndrome was included in the 
systematic review. With a particular emphasis on animal 
and clinical research, the review was comprehensive.45 
There were a number of different polyherbal combinations 
that were investigated in this research.

These combinations were taxonomically identified and 
evaluated for their effectiveness in treating metabolic 
syndrome. Several polyherbal formulations demonstrated 
considerable improvements in numerous metabolic 
syndrome criteria during animal experiments, which 
indicated promising benefits. For example, Thota et al. (2014) 
found that a formulation that included Curcuma longa, 
Saussurealappa, Gymnemasylvestre, Emblica officinalis, and 
Terminalia chebula dramatically enhanced insulin sensitivity 
and lipid profiles in animal models.46 This was the case in the 
study that they conducted. Similarly, one study shown to be 
effective in lowering hyperglycemia, hyperlipidemia, and 
inflammation, as was demonstrated. In the course of clinical 
research, polyherbal formulations like Yiqi Huoxue Gaohan 
herbal formula and Dasaggen were evaluated to determine 
the effects that they had on human subjects who were 
diagnosed with metabolic syndrome. Improved glycemic 
control, decreased waist circumference, and improved lipid 
profiles were some of the good results that were frequently 
suggested by these investigations.47 For example, Yiqi 
Huoxue Gaohan helped patients considerably improve 
their fasting blood glucose levels and lipid markers [48]. The 
majority of the studies had a score that was greater than 
six out of eight on the qualitative scoring system that was 
utilized to evaluate the animal studies. This indicates that 
the data supporting the efficacy of these formulations is of 
a high quality. Clinical studies, which were evaluated using 
the SPICE and SPIDER methodologies, likewise indicated 
methodological rigor and dependable outcomes, although 
there was a noticeable amount of variation in the research 
design and sample sizes.50

DISCUSSION
The findings of this comprehensive research shed light 
on the possibility of polyherbal formulations to serve 
as effective therapies for metabolic syndrome. There is 
substantial evidence that diverse polyherbal combinations 
are effective in reducing numerous markers of metabolic 
syndrome, such as insulin resistance, lipid profiles, and 
inflammation, as demonstrated by the animal research.49 

The utilization of a qualitative scoring system to evaluate 
these research provided a thorough review of the 
methodological quality of the investigations, hence 
highlighting the consistency and dependability of the 
findings.50 These formulations were notable since they 
demonstrated significant therapeutic benefits. Yiqi Huoxue 
Gaohan and Dasaggen are two examples of formulations 

that have demonstrated promising outcomes in clinical 
investigations conducted on human subjects. 

These formulations have shown improvements in glycemic 
management, waist circumference, and lipid profiles. To 
assure the authenticity and dependability of the clinical 
information, these results were backed up by rigorous 
research designs and critical evaluations carried out with 
the SPICE and SPIDER methodologies. On the other hand, 
the fact that different clinical trials have different research 
designs and different sample sizes suggests that there 
is a requirement for more standardized and larger-scale 
investigations to validate these findings and provide 
unambiguous therapeutic standards.

Taking everything into consideration, this review 
emphasizes the potential of polyherbal formulations 
to offer a comprehensive and integrative approach to 
manage metabolic syndrome.51 This approach addresses 
the multidimensional character of metabolic syndrome 
by utilizing the synergistic effects of bioactive substances. 
There is a convincing argument for the incorporation of 
polyherbal remedies into mainstream healthcare, which 
offers a complementary and perhaps more sustainable 
alternative to standard pharmacotherapy. This argument is 
presented by the confluence of traditional knowledge with 
current scientific confirmation.

CONCLUSION 

The results of this systematic analysis show that polyherbal 
formulations have a promising future as successful 
therapies for metabolic syndrome. The advantages of 
these formulations were highlighted by the animal 
experiments, which showed notable changes in important 
metabolic indices as insulin resistance, lipid profiles, 
and inflammation.52 The research' qualitative scoring 
approach guaranteed a thorough assessment, verifying the 
consistency and dependability of the data. 

Clinical trials using polyherbal formulations, such as 
Dasaggen and Yiqi Huoxue Gaohan, showed promising 
results in the management of metabolic syndrome 
in human subjects. Robust trial designs and rigorous 
assessment utilizing SPICE and SPIDER methodologies 
validated the observed improvements in glycemic 
control, waist circumference, and lipid profiles. Although 
study methods and sample numbers vary, the overall 
methodological rigor and trustworthy results highlight 
these formulations' potential for therapeutic success.  
The present review emphasizes the necessity of conducting 
more extensive and standardised clinical studies to provide 
firm recommendations about the use of polyherbal 
therapies for metabolic syndrome. By using the synergistic 
effects of bioactive substances, this method addresses the 
multidimensional character of metabolic syndrome and 
provides a holistic and integrative alternative to traditional 
medication. According to the research, polyherbal remedies 
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have the potential to be an effective supplement to current 
therapy approaches for metabolic syndrome and offer a 
long-term, sustainable means of managing the condition.
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