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Received: 16 May 2024 Polyherbal formulations have been used for centuries in traditional
ggci,epted + 20 June 2024 medicine systems for the treatment of various ailments, including
10.48047/AFIBS.6.12.2024.1964-1980 inflammatory diseases. These formulations typically consist of

multiple herbs with anti-inflammatory properties, which are believed
to work synergistically to provide greater therapeutic benefits than
individual herbs alone. Preclinical studies have shown promising
results in animal models of inflammation, and several clinical trials
have demonstrated the effectiveness of polyherbal formulations in
reducing pain and inflammation in patients with osteoarthritis,
rheumatoid arthritis, and other inflammatory conditions. However,
there is a need for further research to assess the safety and potential
adverse effects of these formulations, as well as to better understand
their mechanisms of action. Despite these limitations, polyherbal
formulations hold great promise as a complementary approach to the
treatment of inflammatory diseases, and may provide a safe and
effective alternative to traditional pharmacological therapies.
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Introduction

Inflammation is a natural response of the immune system to injury, infection, or tissue
damage. It involves the release of various mediators, such as cytokines, chemokines, and
growth factors, which recruit immune cells to the site of injury or infection and initiate a
series of events to remove damaged tissues and pathogens.[1,2] While acute inflammation is
a necessary process for tissue repair, chronic inflammation can contribute to the development
of a variety of diseases, including arthritis, asthma, cardiovascular disease, and cancer.[3]
Chronic inflammation can lead to tissue damage and the activation of inflammatory pathways
that can perpetuate the inflammatory response, leading to the destruction of healthy tissues
and the development of chronic diseases.[4,5].
Overviewofthecurrenttreatmentsforinflammationandtheirlimitations:

The current treatments for inflammation depend on the severity and underlying cause of
theinflammation. Non-steroidal anti-inflammatory drugs (NSAIDs), such as aspirin and
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ibuprofen,are commonly used to treat mild to moderate inflammation and pain. These drugs
work byinhibiting the production of prostaglandins, which are involved in the inflammatory
response.However,long-
termuseofNSAIDscanleadtoadverseeffectssuchasgastrointestinalbleeding,kidneydamage, and
cardiovascular events. [6]
Corticosteroids,suchasprednisoneanddexamethasone,areoftenusedtotreatsevereinflammation.
They  work by  suppressing the immune response and reducing
inflammation.However,theycanhavesignificantsideeffectssuchasincreasedriskofinfections,oste
oporosis,and diabetes. [7]
Immunosuppressant’s,suchasmethotrexateandcyclosporine,arealsousedtotreatinflammation in
autoimmune diseases, where the immune system attacks healthy tissues. Thesedrugs work by
suppressing the immune system, but they can increase the risk of infections andcancers. [8]
Biologicagents,suchastumornecrosisfactor(TNF)inhibitorsandinterleukin-1(IL-1)inhibitors,
are a newer class of drugs used to treat inflammation in autoimmune diseases.
Thesedrugstargetspecificmoleculesinvolvedintheinflammatoryresponseandhavefewerside
effects than traditional immunosuppressant’s. However, they are expensive and may increase
the risk of infections and other side effects. [9, 10]

Importance of natural products in the development of anti-inflammatory agents:

Natural products, including herbal medicines and plant extracts, have been used for centuries
for their medicinal properties, including their anti-inflammatory effects. Many of the drugs
currently used to treat inflammation were originally derived from natural products, such as
aspirin from willow bark and corticosteroids from the adrenal gland. [11]

One advantage of natural products is their diversity, as plants contain a wide range of
secondary metabolites with potential therapeutic properties. These compounds have evolved
over millions of years to protect plants from pathogens, herbivores, and environmental
stresses, and they often have specific and potent bioactivities. Natural products also have the
advantage of being relatively safe, as they are often used in traditional medicine and have
been consumed by humans for generations. [12]

Furthermore, natural products can be easily modified and synthesized to improve their
pharmacological properties, such as bioavailability and selectivity. This allows for the
development of new drugs with improved efficacy and safety profiles. In addition, natural
products can also serve as lead compounds for drug discovery, providing a starting point for
the development of new drugs. [13]

In recent years, there has been growing interest in the use of natural products for the
development of anti-inflammatory agents. Polyherbal formulations, which combine multiple
natural products with complementary bioactivities, have shown promise as potential anti-
inflammatory agents. However, further research is needed to identify and characterize the
active compounds in these formulations, as well as to evaluate their safety and efficacy in
clinical trials. [14, 15]

Purpose and scope of the review:

The purpose of this review is to provide an overview of the current understanding of
polyherbal formulations as anti-inflammatory agents. The review will focus on the definition
and role of inflammation in various diseases, the limitations of current treatments for
inflammation, and the potential advantages of using natural products for developing anti-
inflammatory agents. Specifically, the review will explore the efficacy and safety of
polyherbal formulations and their mechanisms of action in reducing inflammation.

The scope of the review will include recent research on polyherbal formulations with anti-
inflammatory properties, including their chemical constituents and pharmacological
activities. In addition, the review will discuss the potential applications of these formulations
in the treatment of various inflammatory disorders, such as rheumatoid arthritis, asthma, and



Hakim Singh Rajput/Afr.J.Bio.Sc.6(12)(2024) Page 1966 of 17

inflammatory bowel disease.

Overall, the review aims to provide a comprehensive understanding of the role of polyherbal
formulations in reducing inflammation and their potential as a source of novel anti-
inflammatory agents. The review will also identify gaps in the current understanding of
polyherbal formulations as anti- inflammatory agents and highlight areas for future research.
Inflammatory Process and Pathways

Mechanisms of acute and chronic inflammation

Acute inflammation is the body's immediate response to an injury or infection and is
characterized by the release of inflammatory mediators such as histamine, prostaglandins,
and cytokines. These mediators cause the dilation of blood vessels, increased permeability of
blood vessels, and migration of immune cells to the site of injury or infection. This results in
redness, swelling, warmth, and pain at the affected site. [16]

Chronic inflammation, on the other hand, is a prolonged and sustained inflammatory response
that occurs over a period of time. It is characterized by the infiltration of immune cells, such
as macrophages and lymphocytes, into the affected tissue. Chronic inflammation can be
caused by a variety of factors such as persistent infection, exposure to irritants, autoimmune
diseases, and obesity. The chronic release of inflammatory mediators can lead to tissue
damage, fibrosis, and organ dysfunction. [17]

The mechanisms of acute and chronic inflammation involve complex interactions between
various cell types, signaling pathways, and mediators. In acute inflammation, the initial
response is triggered by the release of inflammatory mediators such as histamine and
prostaglandins, which cause vasodilation and increased vascular permeability. This allows for
the recruitment of neutrophils and other immune cells to the site of injury or infection.
Neutrophil’s phagocytosis and destroy the invading pathogens and release cytokines, which
further stimulate the inflammatory response. [18]. In chronic inflammation, macrophages and
lymphocytes play a central role in the inflammatory response. Macrophages release cytokines
and chemokines, which recruit other immune cells to the site of inflammation. Chronic
inflammation can also lead to the activation of fibroblasts, which produce

Collagen and other extracellular matrix components. The resulting tissue fibrosis and
remodeling can lead to organ dysfunction and the development of chronic diseases such as
arthritis, atherosclerosis, and inflammatory bowel disease. [19, 20].

Key inflammatory pathways involved in the pathogenesis of various diseases
Inflammation plays a critical role in the pathogenesis of many diseases, including infectious
diseases, autoimmune diseases, cardiovascular diseases, and cancer. There are several key
inflammatory pathways involved in the development and progression of these diseases:
NF-dB pathway: The nuclear factor kappa B (NF-dB) pathway is a key regulator of
inflammation. It is activated by a variety of stimuli, including pathogens, cytokines, and
oxidative stress. NF-«kB regulates the expression of genes involved in inflammation, immune
responses, and cell survival. Dysregulation of the NF-kB pathway has been implicated in the
pathogenesis of several diseases, including rheumatoid arthritis, inflammatory bowel disease,
and cancer. [21]

MAPK pathway: The mitogen-activated protein kinase (MAPK) pathway is a signaling
pathwayinvolved in the regulation of cellular responses to stress and inflammation. There are
three majorMAPKSsubfamilies:extracellularsignal-regulatedkinases(ERK),c-JunN-
terminalkinases(JNK), and p38MAPKSs. Dysregulation of theMAPK pathway has been
implicatedin thepathogenesis of several diseases, including cardiovascular disease, cancer,
and inflammatoryboweldisease. [22]\

JAK/STAT pathway: The Janus kinase (JAK)/signal transducers and activators of
transcription(STAT) pathway is involved in the regulation of immune responses and
inflammation. It isactivated by cytokines and growth factors and regulates the expression of
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genes involved
ininflammationandimmuneresponses.DysregulationoftheJAK/STAT pathwayhasbeenimplicat
ed in the pathogenesis of several diseases, including rheumatoid arthritis, psoriasis,
andinflammatoryboweldisease. [23]

Inflammasome pathway: The inflammasome pathway is a key regulator of innate immunity
and inflammation. It is activated by a variety of stimuli, including pathogens, danger signals,
and metabolic stress. The inflammasome regulates the activation of caspase-1 and the release
of proinflammatory cytokines IL-1p and IL-18. Dysregulation of the inflammasome pathway
has been implicated in the pathogenesis of several diseases, including type 2 diabetes,
Alzheimer's disease, and atherosclerosis. [24]

Role of cytokines, chemokines, and other mediators in inflammation

Inflammation is a complex process involving various mediators, including cytokines,
chemokines, and other signaling molecules. These mediators are produced by various cells,
including immune cells, epithelial cells, and stromal cells, in response to tissue damage,
infection, or other stimuli. They play a crucial role in the regulation of immune responses and
the recruitment of immune cells to sites of inflammation. Here are some key mediators
involved in inflammation:
Cytokines:Cytokinesaresmallproteinsproducedbyimmunecellsthatregulateimmuneresponsesa
ndinflammation.Theycanhavepro-inflammatory oranti-inflammatory effects.Some key pro-
inflammatory cytokines include tumor necrosis factor alpha (TNF-a), interleukin-1 beta (IL-
1B), and interleukin-6 (IL-6). Anti-inflammatory cytokines include interleukin-10 (IL-10)and
transforming growth factor beta (TGF-p). [25]

Chemokines: Chemokines are small signaling proteins that regulate the recruitment of
immune cells to sites of inflammation. They are produced by various cells, including immune
cells, and act on specific receptors expressed on immune cells. Some key chemokines
involved in inflammation include interleukin-8 (IL-8) and monocyte chemoattractant protein-
1 (MCP-1). [26]

Prostaglandins: Prostaglandins are lipid mediators produced by various cells, including
immunecells and epithelial cells. They play a crucial role in the regulation of inflammation,
pain, andfever. Prostaglandin E2 (PGE2)is a keypro-inflammatoryprostaglandin. [27]
Leukotrienes: Leukotrienes are lipid mediators produced by immune cells and other cells.
Theyplayacrucialroleintheregulationofinflammation,especiallyinallergicandasthmaticresponse
s. LeukotrieneB4 (LTB4)is akeypro-inflammatoryleukotriene. [28]

Reactive oxygen species (ROS): ROS are highly reactive molecules produced by immune
cellsand other cells in response to inflammation and infection. They play a crucial role in the
defenseagainstpathogens but can also cause tissuedamageand inflammation. [29]
Understanding the role of these mediators in inflammation is crucial for the development of
effective anti-inflammatory therapies for the treatment of various diseases.

Herbal Medicines for Anti-Inflammatory Activity
Overview of commonly used herbs with anti-inflammatory properties

HerbName ActiveCompounds Common Uses

Aurthritis,digestive disorders,

Turmeric(Curcumalonga)[31] Curcumin skin conditions

Ginger (Zingiberofficinale)[32] | Gingerols, $upb Nausea,digestivedisorders,
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painrelief

Cardiovascular
tehweightloss,cancerpreven
tion

Epigallocatechingallate(

Green tea(Camelliasinensis)[33] EGCG)

Acrthritis,respiratorydisorder

Boswellia(Boswelliaserrata)[34] | Boswellicacid s digestivedisorders

Coughs,
Licorice(Glycyrrhizaglabra)[35] | Glycyrrhizin sorethroat,digestivedisorder
S
Willow bark (Salix alba)[36] Salicin Pain relief, fever reduction

Resveratrol(Polygonumcuspidat Cardiovascular fehcancer

um)[37] Resveratrol E)r:eventlon,neurologlcalheal
Echinacea(Echinaceapurpurea) | Cichoricacid,echinacosid | Immunesystemsupport,cold
[38] e sandflu,skinconditions

;Z[g\éz]arfew(Tanacetumparthenlum Parthenolide ?eadache,m|gra|nes,arthr|t|

Cognitivefunction,memory,

Ginkgo(Ginkgo Hg[39] Flavonoids,terpenoids circulatorydisorders

St.John'sWort(Hypericumperfor
atum)[40]

Potential adverse effects of herbal medicines\

Herbal medicines are generally considered safe and well-tolerated when used appropriately.
However, like any medication, they can havepotentialadverse effects if not used properly.
Some potential adverse effects of herbal medicines with anti-inflammatory properties
include:

Gastrointestinal disturbances: Some herbs may cause stomach upset, diarrhea, nausea, or
vomiting. For example, ginger may cause heartburn, diarrhea, and mouth irritation when
consumed in high doses. [44]Allergic reactions: Some people may be allergic to certain
herbs, which can cause hives, rash,itching,ordifficultybreathing.
Forexample,chamomileandEchinaceacancauseallergicreactionsin someindividuals.
[45]Interactions with medications: Some herbs may interact with prescription or over-the-
countermedications, which can lead to adverse effects. For example, turmeric and ginger may
interactwithblood-thinningmedications, increasingtherisk ofbleeding. [46]

Toxicity: Some herbs can be toxic when consumed in large quantities or for extended
periods.For example, high doses of licorice can cause high blood pressure, low potassium
levels, andfluid retention. [47]

Polyherbal Formulations for Anti-Inflammatory Activity

Definition and rationale for polyherbal formulations:

Polyherbal formulations refer to medicinal  preparations that contain a combination of
several herbs or plant extracts. These formulations have been used in traditional medicine
systems for centuries and are gaining popularity in modern medicine due to their potential
therapeutic benefits.

There are several reasons why polyherbal formulations are used in traditional medicine and

Depression,anxiety,nervepa

Hyperforin,hypericin o
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are gaining attention in modern medicine:

Synergistic effects: Combining different herbs can create a synergistic effect, meaning that
thecombined effects of the herbs are greater than the effects of each herb alone. This can
enhancethetherapeuticbenefits of theformulation. [48]

Multiple therapeutic effects: Herbs contain various bioactive compounds that can target
multiplediseasepathwaysandhavedifferenttherapeuticeffects.Combiningdifferentherbsinaform
ulationcan provideabroader rangeof therapeuticeffects. [49]\

Reducing side effects: Polyherbal formulations can reduce the risk of adverse effects
associatedwithsingle herbsbyusinglowerdoses of each herb
whilemaintainingtherapeuticefficacy. [50]

Personalized medicine: Polyherbal formulations can be tailored to individual needs based on
the specific health condition and symptoms. [51]

The use of polyherbal formulations in modern medicine is gaining increasing attention, and
research is being conducted to explore their efficacy, safety, and mechanisms of action.
Advantages and disadvantages of using polyherbal formulations:

Polyherbal formulations have several advantages and disadvantages when compared to
single-herb preparations or conventional pharmaceuticals.Some of the main advantages
and disadvantages are:

Advantages:

1. Synergistic effects: Polyherbal formulations can produce a synergistic effect, where
the combined effects of the herbs are greater than the effects of each herb alone.
This can lead to enhanced therapeutic efficacy and better clinical outcomes. [52]

2. Multiple therapeutic effects: Polyherbal formulations can target multiple disease
pathways and have different therapeutic effects. This can provide a broader range
of therapeutic benefits and help to address complex health conditions. [53]

3. Lower toxicity: Polyherbal formulations can reduce the risk of toxicity and side
effects associated with single herbs by using lower doses of each herb while
maintaining therapeutic efficacy. [54]

4. Personalized medicine: Polyherbal formulations can be tailored to individual needs
based on the specific health condition and symptoms. [55]

Disadvantages:

1. Lack of standardization: Polyherbal formulations can vary widely in terms of the
types and amounts of herbs used, which can make it difficult to ensure consistent
quality and potency. [56]

2. Potential interactions: Polyherbal formulations can contain multiple herbs that may
interact with each other or with other medications. This can increase the risk of
adverse effects or reduce the efficacy of the formulation. [57]

3. Limited clinical evidence: Polyherbal formulations have been used in traditional
medicine for centuries, but there is limited clinical evidence to support their
efficacy and safety. [58]

4. Regulatory challenges: Polyherbal formulations are often classified as dietary
supplements, which are not subject to the same regulatory standards as
pharmaceuticals. This can make it difficult to ensure quality, safety, and efficacy.
[59]

Overall, polyherbal formulations have the potential to provide unique therapeutic benefits for
a wide range of health conditions. However, it is important to carefully evaluate the quality,
safety, and efficacy of each formulation before use.

Polyherbal
Formulation

Components Indication Reference
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Emblica Anti- -
, o L . inflammatory,antioxida | Singhetal.,20

Triphala officinalis, Terminaliabellerica,a .

L nt,immunomodulatory,a | 17[62]
ndTerminaliachebula !
nti-cancer
Withaniasomnifera,Boswellia
serrata,Commiphorawightii, .
AlpiniagalangapGchyrr%liza J0|_nt_ . Sharma

Rumalaya . ’ pain,inflammation, etal.,2019[61
glabra, Tribulus o\

L . andarthritis ]
terrestris, Tinosporacordifolia,
and Sidacordifolia
Aconitumheterophyllum,Clerod
endrumserratum,Desmodiumga
ngeticum,Gmelina Anti-

Dashamoola arborea,Oroxylumindicum,Prem | inflammatory,analgesic | Singhetal.,20
naintegrifolia,Solanum , 19[63]
indicum,Solanumxanthocarpum | andimmunomodulatory
,Stereospermumsuaveolens,
andTribulusterrestris
Capparis  spinosa,Cichorium
intybus,Mandurbhasma,Solanu

Liv-52 m nigrum,Terminalia | Liverprotectionandanti- | Vaidyaetal.,2
arjuna,Achilleamillefolium,Tam | inflammatory 019[64]
arix gallica,and
Cassiaoccidentalis
Pipernigrum,Piperlongum Anti- Jamshidiand

Trikatu pernigrum, - 1pe gum, inflammatory,digestive, | Cohen,2017[
andZingiberofficinale .

andrespiratorysupport | 65]
Mahayograjguggul, Mishra et al
Shankhbhasma, Latakasthuri,Sw Arthritis.osteoarthritis.s 2011,
RumalayaForte | arnamakshikbhasma,Shilajeet, : ™ | Gokhale

Maharasnadiquath,Guggulushu
ddha

pondylosis

etal.,2021[66
]

Triphalapowde | Emblicaofficinalis, Terminaliach Colitis,rheumatoidarthr gé)nl%h ePtate.i

r ebula, Terminaliabelerica :jtil:é;nsi;lammatorybowel et al.,
2020[67]

A ten- _ N Saxena et al.,

Dashamoolachu herbformulationcontaining Rheumatmd_art_hrltls, 2020; Yadav

rna theroots of tenplants asthma,psoriasis et al.,
2017[68]
SinghandRai,

Tinosporacordi Tinosporacordifolia,Curcumalo 2017;

foliaandTurme nga ' Rheumatoidarthritis,ost | Verma

ric eoarthritis et al.,

2021[69]
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Mechanisms of Action of Polyherbal Formulations

e Explanation of how polyherbal formulations work to exert anti-inflammatory
effects:

Polyherbal formulations consist of a combination of two or more herbs, each of which
contains different active compounds with complementary or synergistic effects. These
herbs can work together to exert anti-inflammatory effects through various mechanisms.
[70]

One mechanism is the inhibition of pro-inflammatory cytokines such as tumor necrosis
factor- alpha (TNF-a) and interleukin-6 (IL-6). For example, the polyherbal formulation
Rumalaya Forte contains extracts from several herbs including Indian frankincense
(Boswellia serrata), guggul (Commiphorawightii), and ginger (Zingiber officinale), which
have been shown to inhibit the expression of TNF-a and IL-6 in vitro and in vivo. [71]
Another mechanism is the inhibition of cyclooxygenase (COX) enzymes, which are
responsible for the production of prostaglandins that contribute to inflammation and pain.
For example, the polyherbal formulation Triphala contains extracts from three fruits -
Emblica officinalis, Terminalia bellirica, and Terminalia chebula - which have been shown
to inhibit COX-2 expression and reduce prostaglandin production in vitro and in vivo. [72]
Polyherbal formulations may also exert anti-inflammatory effects through antioxidant
activity, which can reduce oxidative stress and inflammation. For example, the polyherbal
formulation Dashamoola, which contains extracts from ten different herbs, has been shown
to exhibit antioxidant activity in vitro and in vivo. [73]

e Synergistic effects of combining multiple herbs in a single formulation:

Polyherbal formulations are composed of multiple herbs that work together to exert
therapeutic effects. The use of multiple herbs in a single formulation can result in a
synergistic effect, where the combined effect is greater than the sum of the individual
effects of each herb. This synergistic effect can enhance the therapeutic potential of the
formulation, and can also help to minimize any potential side effects. [74]

The mechanism behind the synergistic effect of polyherbal formulations is complex and
not fully understood. It is thought that the different herbs in the formulation can target
multiple pathways involved in a disease, leading to a more comprehensive and effective
treatment. Additionally, some herbs can enhance the bioavailability and absorption of
other herbs in the formulation, further increasing their effectiveness. [75]

Overall, the use of polyherbal formulations can provide a more comprehensive and
effective approach to treating inflammatory conditions compared to using a single herb.
The synergistic effect of combining multiple herbs can enhance their therapeutic potential
and minimize any potential side effects. [76-77]

Preclinical Studies on Polyherbal Formulations:

Preclinical studies have shown that polyherbal formulations have the potential to exert
anti- inflammatory effects in animal models of inflammation. Some of the notable findings
are summarized below:

1. 1.A polyherbal formulation containing Zingiber officinale (ginger), Curcuma longa
(turmeric), and Boswellia serrata (frankincense) showed significant anti-
inflammatory activity in a carrageenan- induced paw edema model in rats.[78]

2. A polyherbal formulation containing Zingiber officinale (ginger), Tinospora
cordifolia, and Piper nigrum (black pepper) demonstrated anti-inflammatory and
analgesic activity in a formalin- induced paw edema model in rats. [79]

3. A polyherbal formulation containing Withaniasomnifera (ashwagandha), Boswellia
serrata (frankincense), and Curcuma longa (turmeric) showed significant anti-
inflammatory activity in a carrageenan-induced paw edema model in rats. [80]

4. Another polyherbal formulation containing Withaniasomnifera (ashwagandha),
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Ocimum sanctum (holy basil), and Tinospora cordifolia showed anti-inflammatory
activity in a cotton pellet-induced granuloma model in rats. [81]

5. A polyherbal formulation containing Alpinia galanga, Glycyrrhiza glabra
(licorice), and Piper longum showed anti-inflammatory activity in a carrageenan-
induced paw edema model in rats. [82]

6. A polyherbal formulation containing Andrographis paniculata, Tinospora
cordifolia, and Curcuma longa showed significant anti-inflammatory activity in a
carrageenan-induced paw edema model in rats. [83]

7. A polyherbal formulation containing  Zingiber  officinale  (ginger),
Boerhaaviadiffusa, and Tinospora cordifolia showed anti-inflammatory activity in
a carrageenan-induced paw edema model in rats[84].

Potential implications for clinical use:

Polyherbal formulations have shown promising results in preclinical studies for their anti-
inflammatory effects. However, further research is needed to determine their safety and
efficacy in human clinical trials. If the results are positive, these formulations may have
significant implications for the treatment of various inflammatory diseases.

One potential benefit of using polyherbal formulations is their ability to target multiple
inflammatory pathways simultaneously. This may lead to a more comprehensive and
effective treatment approach compared to single-targeted therapies. Additionally, the use
of natural products in these formulations may offer a safer and more tolerable alternative
to conventional drugs, which can have significant adverse effects.

However, it is important to note that the safety and quality of herbal products can vary
widely, and there is often limited regulation and standardization of these products. As
such, caution should be exercised when using polyherbal formulations, and patients should
always consult with a healthcare professional before starting any new treatment.

Clinical Studies on Polyherbal Formulations:

Overview of clinical studies investigating the effectiveness of polyherbal formulations in
human subjects’ Clinical studies investigating the effectiveness of polyherbal formulations
in human subjects are limited.

However, some studies have been conducted, and their findings suggest that polyherbal
formulations may have beneficial effects in various inflammatory conditions. For example:

e A randomized, double-blind, placebo-controlled trial conducted in India found that
a polyherbal formulation consisting of ginger, turmeric, and ashwagandha reduced
pain and inflammation in patients with osteoarthritis of the knee (Kulkarni et al.,
2016). [85]

e A randomized, double-blind, placebo-controlled trial conducted in Iran found that a
polyherbal formulation consisting of turmeric, ginger, and black pepper reduced
pain and inflammation in patients with knee osteoarthritis (Ghoochani et al., 2016).
[86]

e A randomized, double-blind, placebo-controlled trial conducted in Thailand found
that a polyherbal formulation consisting of ginger, galangal, and turmeric reduced
pain and  inflammation in  patients = with  knee  osteoarthritis
(Sripramote&Lekhyananda, 2012). [87]

e A randomized, double-blind, placebo-controlled trial conducted in India found that
a polyherbal formulation consisting of ashwagandha, turmeric, and amla reduced
inflammation and improved lung function in patients with bronchial asthma (Rao et
al., 2014).[88]

e A randomized, double-blind, placebo-controlled trial conducted in India found that
a polyherbal formulation consisting of ashwagandha, ginger, and turmeric reduced
inflammation and improved quality of life in patients with rheumatoid arthritis
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(Usharani et al., 2016).[89]

Safety and Toxicity of Polyherbal Formulations: Assessment of the safety and toxicity
of polyherbal formulations.

Polyherbal formulations are generally considered safe due to their natural origin and
traditional use. However, as with any medicinal product, there is always a risk of adverse
effects and toxicity, particularly with prolonged use or high doses. Some potential adverse
effects of polyherbal formulations include gastrointestinal upset, allergic reactions, liver
toxicity, and interactions with other medications. [90]

To ensure the safety of polyherbal formulations, it is important to conduct rigorous
toxicological studies and monitor patients for any adverse effects. Preclinical toxicological
studies can evaluate the acute and

Chronic toxicity of a formulation and provide information on its safety margins. Clinical
studies can also assess the safety and tolerability of a formulation in humans, including its
potential for drug interactions. [91]

Regular monitoring of patients taking polyherbal formulations is essential to identify any
adverse effects and adjust the treatment regimen if necessary. It is also important to obtain
a thorough medical history and review any medications or supplements that the patient is
taking to avoid potential interactions and ensure the safety of the treatment. [92, 93]
Discussion of potential adverse effects and drug interactions:

Polyherbal formulations are generally considered safe for use as they are composed of
natural ingredients. However, as with any medication, adverse effects and drug
interactions are possible and should be considered. [94]

Adverse effects may occur due to the individual components of the formulation or due to
interactions between components. Common adverse effects include gastrointestinal upset,
allergic reactions, and hepatotoxicity. [95]

Drug interactions may occur due to the presence of certain compounds in the herbal
formulation that can affect the metabolism of other drugs. For example, polyherbal
formulations containing St. John's worth can interact with antidepressants, causing an
increase in their metabolism and reducing their effectiveness. [96]

It is important to note that the safety and toxicity of polyherbal formulations are not well-
established, particularly in the long-term. Therefore, caution should be exercised when
using these formulations, and patients should be advised to inform their healthcare
providers of any adverse effects or drug interactions. [97]\

Need for further research on safety:

Polyherbal formulations have been used for centuries in traditional medicine, and their
safety profile is generally considered to be good.

However, there is still a need for further research on the safety of these formulations,
particularly with respect to long-term use, use in special populations (such as children,
pregnant and breastfeeding women, and individuals with pre-existing medical conditions),
and potential drug interactions.[98]

Some potential adverse effects of individual herbs that are commonly used in polyherbal
formulations include gastrointestinal disturbances, allergic reactions, liver toxicity, and
interference with blood clotting. These effects may be magnified when multiple herbs are
used together, and there is a possibility of herb-drug interactions. [99]

Therefore, it is important for individuals to consult with a healthcare professional before
using polyherbal formulations, especially if they are taking prescription medications or
have a history of medical conditions. In addition, it is important for researchers to continue
to study the safety and efficacy of polyherbal formulations to ensure their safe and
effective use in clinical practice. [99]
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Future Perspectives:Future directions for research on polyherbal formulations for anti-
inflammatory activity.
1. Investigation of the optimal combination and dosage of herbs in polyherbal
formulations to achieve the maximum anti-inflammatory effect.
2. Exploration of the molecular mechanisms by which polyherbal formulations exert
their anti- inflammatory effects.
3. Evaluation of the long-term safety and efficacy of polyherbal formulations through
large-scale clinical trials.
4. Investigation of the potential use of polyherbal formulations as adjuvant therapy in
conjunction with conventional anti-inflammatory drugs.
5. Assessment of the potential for polyherbal formulations to interact with other
medications and the identification of any potential drug interactions.
6. Examination of the influence of individual patient factors such as age, gender, and
health status on the effectiveness and safety of polyherbal formulations.

Polyherbal formulations have the potential to play a significant role in the treatment of
inflammatory diseases. These formulations offer a multi-targeted approach to treating
inflammation, which can be particularly effective in treating chronic and complex
inflammatory conditions. Additionally, polyherbal formulations are often well-tolerated
and have fewer side effects compared to conventional anti-inflammatory drugs.
However, further research is needed to fully understand the mechanisms of action and
potential adverse effects of polyherbal formulations. Clinical studies are also needed to
determine their efficacy in treating various inflammatory conditions, and to identify the
optimal dosages and duration of treatment.
Despite these limitations, polyherbal formulations have shown promising results in
preclinical and clinical studies, and have the potential to be used in combination with
conventional therapies or as a standalone treatment option for inflammation.
CONCLUSION:
Polyherbal formulations have been used in traditional medicine for centuries and are
gaining popularity in modern medicine due to their perceived effectiveness in treating
various ailments. Preclinical and clinical studies have demonstrated the anti-inflammatory
properties of many polyherbal formulations, indicating their potential for the treatment of
inflammatory diseases such as osteoarthritis, rheumatoid arthritis, and asthma. However,
there is a need for further research on their safety and efficacy in larger and more diverse
patient populations. Additionally, potential adverse effects and drug interactions should be
considered before recommending the use of polyherbal formulations. Despite these
limitations, polyherbal formulations hold promise as an alternative or complementary
therapy for the management of inflammatory diseases, and further research in this area is
warranted. Clinicians should be aware of the potential benefits and risks associated with
polyherbal formulations and consider them as a treatment option for patients with
inflammatory diseases.
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