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Abstract

This article presents about various Polyherbal formulations utilized in arthritis Treatment. Rheumatoid
arthritis being a progressive disease causes inflammation in joints and resulting in painful Deformity and
immobility especially within the finger, wrist, feet and ankles. It belongs to Non -Organ specific class of
Auto immune diseases. Autoimmune disorder is an illness that happens when body tissue is attacked by its
own system. Consistent with Ayurvedic principles, PHF is that the one which contains two or more herbs
within the formulation which acts synergistically. The herbal plants having ethno-medicinal values are
currently being screened for their therapeutic activities. Further the article represents various RA based

PHF and thus the Marketed formulation available for it.

Keywords: Ayurvedic principles, Polyherbal formulation, autoimmune diseases, Rheumatoid arthritis,

ethno medicinal.

Introduction

Polyherbal formulation

Polyherbal formulation (PHF) is that when more than one herb is used during a medicinal/therapeutically
preparation. This concept is derived from Ayurvedic and other traditional medicinal systems where
multiple herbs within a particular ratio could also be utilized in the treatment of diseases. [1] The
Ayurvedic literature “Sarangdhar Samhita” dated centuries ago in 1300 A. D. has highlighted the concept
of polyherbalism during this ancient medicinal system. Within the traditional system of Indian medicine,

plant formulations and combined extracts of plants are chosen instead of individual ones.
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Autoimmune diseases

Disorders of Immune system cause abnormally reduced activity or over activity of the system. In cases of
system over activity, the body attacks and damages its own tissues (autoimmune diseases). Immune
deficiency diseases decrease the body's ability to fight invaders, causing vulnerability to infections. In
response to an unknown trigger, the system may begin producing antibodies that rather than fighting
infections, attack the body’s own tissues. Treatment for autoimmune diseases generally focuses on

reducing system activity. [2]
Common Autoimmune Diseases

There are quite 80 different autoimmune diseases. Here are a number of the foremost common ones. [2, 3]

Rheumatoid
Arthritis

Type 1 \ \ Myasthenia

diabetes | gravis

Common

. Grave’s
Autoimmune

disease

\ Diseases 3 \

Multiple \ Addison’s
sclerosis ‘ - disease

\ Inflammatory \ \

bowel disease

\

Volume 23, Issue 8, August - 2021 Page-861



Journal of University of Shanghai for Science and Technology ISSN: 1007-6735

Type ldiabetes: The pancreas produces the hormone insulin, which helps regulate blood glucose levels.
In type 1 DM, the system attacks and destroys insulin-producing cells within the pancreas. High blood
sugar results can cause damage within the blood vessels, also as organs a bit like the heart, kidneys, eyes,

and nerves.

Psoriasis/psoriatic arthritis: Skin cells normally grow and so shed when they’re not needed. Psoriasis
causes skin cells to multiply too quickly. The additional cells build up and form inflamed red patches,
commonly with silver-white scales of plaque on the skin. Up to 30 percent of individuals with psoriasis
also develop swelling, stiffness, and pain in their joints. This type of the disease is known as rheumatoid

arthritis.

Multiple sclerosis: Multiple sclerosis (MS) damages the myelin sheath, the protective coating that
surrounds nerve cells, in your central nervous system. Damage to the myelin sheath slows the
transmission speed of messages between your brain and spinal cord to and from the rest of your body.
This damage can cause symptoms like numbness, weakness, balance issues, and trouble walking.
Consistent with a 2012 study Trusted Source, about 50 percent of people with MS need help walking
within 15 years after the disease starts.

Inflammatory bowel disease: Inflammatory bowel disease (IBD) could also be a term used to describe
conditions that cause inflammation within the liner of the intestinal wall. Each kind of IBD affects a
special a neighborhood of the alimentary tract. Crohn’s disease can inflame any a neighborhood of the
alimentary tract, from the mouth to the anus. Ulcerative colitis affects only the inner lining of the massive

intestine (colon) and rectum.

Addison’s disease: Addison’s disease affects the adrenal glands, which produce the hormones cortisol
and aldosterone also as androgen hormones. Having insufficient of cortisol can affect the way the body
uses and stores carbohydrates and sugar (glucose). Deficiency of aldosterone will cause sodium loss and
excess potassium within the bloodstream. Symptoms include weakness, fatigue, weight loss, and low

blood glucose.

Grave’s disease: Grave’s disease is an autoimmune disease in which immune system attacks the thyroid
within the neck, causing it to provide an excessive amount of its hormones. Thyroid hormones control the
body’s energy usage, mentioned as metabolism. Having an excessive amount of these hormones revs up

your body’s activities, causing symptoms like nervousness, a fast heartbeat, heat intolerance, and weight
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loss. One symptom of disease is bulging eyes, known as exophthalmos. It can occur as an area of what is
called Graves’ ophthalmopathy, which occurs in around 30 percent of those who have Graves’ disease,

according to a 1993 study.

Myasthenia gravis: Myasthenia gravis affects nerve impulses that help the brain control the muscles.
When the muscles-nerves communication is impaired, muscles contraction is hindered. The foremost

common symptom is muscle weakness that gets worse with activity and improves with rest.

Rheumatoid Arthritis: Rheumatoid arthritis (RA) is an autoimmune disease which can cause joint pain
and damage throughout your body. If a joint is affected among your arms or legs on, an equivalent joint
within the other arm or leg will probably be affected, too. This is often a method that doctors distinguish
RA from other sorts of arthritis, like osteoarthritis (OA) the joint damage that RA causes usually happens
on each side of the body. So, if a joint is affected in one among your arms or legs, an equivalent joint
within the other arm or leg will probably be affected, too. This is often a method that doctors distinguish
RA from other sorts of arthritis, like osteoarthritis (OA). [3] Rheumatoid arthritis generally affects body
joints, but it also affects some other organs in more than 15-25% of cases. [4] Which includes
osteoporosis, cardiovascular disease, cancer, interstitial lung disease, mental difficulties, infection, trouble
working feeling tired, and depression [5]
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Figure 1 Rheumatoid arthritis in finger joint
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Rheumatoid arthritis progress in three stages

Stage 1: Swelling of synovial lining, causing pain, warmth, stiffness, redness, swelling around the join
Stage 2: Rapid division and growth cell, or pannus, which cause the synovium to thicken.

Stage3: The inflamed cell releases enzyme that may digest the bone and cartilage,

Often Some of the Commercially Available PHF for Rheumatoid Arthritis

Rumalaya Forte—Tablet (Himalaya Global Holdings Ltd.),
Rumalaya—Liniment (Himalaya Global Holdings Ltd),
Artha cure—Oil (Be Sure Health Care (P) Ltd),
Arthacure—Capsule (Be Sure Health Care (P) Ltd.),
Rheumartho Gold—Capsule (Baidyanath),

Ortho Joint Oil— (SBS Biotech Itd).

Rheuma off Gold— (Virgo UAP Pharma (P) Ltd.

Symptoms: body ache, tastelessness, Excessive thirst, lethargy, heaviness in body, feverishness early
morning stiffness in the joints, Pain in the joints (similar to the pain as stung by a scorpion). Apart from
these symptoms it includes extra-articular features like nodules, pericarditis, pulmonary fibrosis,

peripheral neuropathy amyloidosis.

Herb—Herb Combinations

Herb-herb combinations also known as Polyherbal therapy have been used in Chinese medicine practice
for thousands of years, yet scientific evidence of their therapeutic benefits is lacking. Drug combination
often produces promising effect in treatment of diseases over a single drug. The concept of drug
combination has been well established in Western medicine and memorable success has been achieved
over the past few decades. In recent years, drug combination therapies in cancer and infectious diseases
have offered new hope to patients suffering from these diseases. [6, 7] Naturally occurring herbs and
herbal ingredients organized into certain formula have been shown to have potential interaction effects.
These include mutual enhancement, restraint, assistance and mutual antagonism. In the Ayurvedic system
of medicine mainly Polyherbal compounds are used for treatment of various infections. Ayurveda
suggests that the arthritis occurs due to imbalance of Vata. Chopraet al., reported around 68% patients

with chronic rheumatic disorders has sought relief using alternative system of medicines. [7, 8]
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Factors Affecting Polyherbal Formulation
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Methods and types of polyherbal formulations

Natural fermented liquid medicines - Medicinal preparations processed by soaking drugs within
the powdered forms or within the sort of their decoction (known as kasaya in Ayurveda), during
a solution of sugar or jiggery (Gur), for a specified period of time. [9] During soaking, it undergoes
fermentation generating alcohol and in process facilitating extraction of active constituents contained in

the drugs.

Fumigation - The fermentation vessels are subjected to dhoopana, a process of fumigation to stop the
expansion of present microorganisms which will contaminate or hamper the method of fermentation. [10]
Molasses or powders of crude drugs like Indian valerian, agar (Aquilariaagallocha), chandan (Santalum
album), marich (Piper nigrum, Black pepper) and such are sprinkled on hot embers and burnt to fumigate.
These crude drugs may contain volatile oils that have antibacterial, antiseptic action thereby providing a

selected eco- system almost like present day sterilization. [10, 11]

Smearing and Coating Process- The fermentation vessels are porous to outside air that may affect
fermentation process. Smearing and coating of the inner surface of vessel is performed to eradicate
adverse effects. [12] Ghee, honey or cow’s urine are used as base with herbs like Pippali (long pepper)

Chavya (Piper retrofractum), Priyangu (Callicarpa macrophylla) made into the form of paste that is
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smeared evenly to give a coating on the inner surface of vessel. [12] Such a coat forms protective layer to
prevent any unwarranted interaction between the fermentation material and outside air. Most of the

ingredients that are used for smearing and coating process have some very pungent or sharp attributes.

Fermented decoction- The crude drugs mentioned within the formula (patha), are coarsely powdered and
decoction (Kashaya) is ready, filtered and transferred to wooden vats. Sugar, honey or jiggery is
added there which is then dissolved and boiled. [13] Dravyas, other finely powdered ingredients and

Dhataki pushpa (Woodfordica fruticose) are added to it to trigger the fermentation process. [14]

Medicated clarified butters-The preparation during which ghee is boiled with the prescribed quantity of
the decoction (Kashaya) and fine paste (Kalka) of the drug as laid out in the formula. The process of
preparation of ghrita ensures the absorption of the therapeutically active constituents of the drugs utilized
in the preparation. Ghrita solidifies when cooled. It has color, odor and taste of the ingredients used in the
preparation. [15]

Powders-Fine powder of drug or drugs is known as churna. Drugs mentioned within formula, are
cleaned, dried, pulverized and the sieved properly and thoroughly. [16] The churna is free flowing and
retains potency for one year, if preserved in air-tight containers. Examples are — Trikatuchurna,

Drakshadichurna, Triphalachurna, Sudarshanchurna, and Sitopaladichurna. [16, 17]

Detoxification of Formulation— Detoxification simply means removal of toxins; Ayurveda involves the
utilization of drugs obtained from plants, animals, and mineral origin. All these 3 sources of drugs can be
generally divided under poisonous and non-poisonous category. Various crude drugs generally possess
considerable amount of unwanted impurities and toxic substances, which can lead to harmful health
related problems. These poisonous/toxic plants are categorized as visa (poison) and upavisa (toxic but not
lethal for human health) in Ayurvedic texts and also in the Schedule-E of Drugs and Cosmetics Act 1940.
[18]. The process used detoxification or purification of any toxic material used for medicinal purposes is
termed as “Sodhana”. Sodhana (detoxification/purification) involves the conversion of any poisonous

drug into beneficial, non-poisonous/nontoxic ones. [19]

Kashayams

Toll-like receptor-4 (TLR-4) mediates activation of nuclear factor kappa-light-chain-enhancer of activated
B cells (NF-xB) resulting in induction of pro-inflammatory genes such as that encoding tumor necrosis
factor-o. (TNF-o) and interleukin-1p (IL-1B) which plays a remarkable role in cartilage demolition of

rheumatoid arthritis (RA). [20] Low risk and better efficacy made herbal drugs more reliable than no
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steroid anti-inflammatory drugs (NSAIDS) in RA treatment. Gugguluthiktam Kashayam (GuK),
Punarnavadi Kashayam (PuK) and Balaguluchiadi Kashayam (BgK) are Ayurveda Polyherbal
formulations prescribeed in classical Ayurvedic texts Sahasrayogam and Ashtangahridayam as medicines
for therapy of Rheumatoid arthritis. Immunomodulatory properties of Tinospora cordifolia, an essential
herb of three kashayams and also Indian bdellium, Azadirachta indica, Justicia adhathoda which forms
the components of GuK. [20, 21] Balaguluchiadi Kashayam consists of 10 herbs including Sida
cordifolia, Adenanthera pavonina, Cedrus deodara whose anti-inflammatory properties have been
evidenced while Punarnavadi Kashayam was made from 6 plants like Boerhavia diffusa, A. indica,
Adhathoda vasicca. Etc. [22] Balaguluchiadi, Punarnavadi and Gugguluthiktam Kashayams are
recommended Ayurvedic classical medicine used in the treatment of rheumatoid arthritis but scientific
data regarding its molecular mechanism of action is not yet available. Kashayams PuK, BgK and GuK
functions as potent anti-inflammatory drugs by inhibiting TLR-4 MYD88 dependent signal transduction
pathway in plasma membrane. The balance between pro-inflammatory and anti-inflammatory cytokines,

its synthesis and secretions were maintained thereby regulating chronic inflammation. [23]

Arthosansar

Arthosansar is a polyherbal drug which is found to be more effective as anti-arthritic with less or no side
effects. Arthosansar is a polyherbal formulation developed by Pradhan Herbal Company, Bangalore,
containing 7 plant constituents, viz. Guggulu (Commiphora wightii Arn.), Sallaki (Boswellia serrata
Roxb.), (Pluchea lanceolata), Eranda (Ricinu scommunis Linn.), Shunti (Zingiber officinale), Shilajit (a
gummy substance found in the rocks of certain mountainous regions of the world) and Aswagandha. [24]
The mechanism of action is explained by emphasizing on immunomodulation, anti-inflammatory and
analgesic action. The study is carried out using CFA induced arthritis in rats, carrageenan induced
peritonitis in mice, inflammation induced by various phlogistic agents in rats, and acetic acid induced
writhing in mice and tail-immersion test in mice. [25] The pathogenesis of RA involves an aberrant
immune response that leads to synovial inflammation and destruction of joint architecture Inflammation
Is divided into 3 phases: acute inflammation, acute inflammation is the initial response to injury, mediated
by the release of autacoids and usually precedes the development of the immune response. The immune
response is seen when immunologically competent cells are activated. [26] The outcome of the immune
response leads to chronic inflammation that results in pain and destruction of bone and cartilage.CFA
induced arthritis in rats, CFA act by prolonging the life time of injected auto antigen, by stimulating its
effective delivery to the immune system and by providing a complex set of signals to the immune system,

results in decreased leukocyte proliferation and differentiation that causes increased phagocytosis and
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secretion of cytokines by mononuclear phagocytes. Biochemical estimation of serum aminotransferases
indicated that CFA increased levels of Aminotransferases. The increase in aminotransferases is due to
their release from the cells of the damaged organ, since liver impairment is a feature of adjuvant arthritis.
[27] Arthosansar significantly reduced the serum aminotransferases levels. This effect is due to its anti-
inflammatory and anti-oxidant property that prevents organ damage. [28] It is postulated that during
inflammation, the mediators released, histamine, bradykinin and prostaglandins increase the permeability
of vascular tissues to albumin leading to reduction in its serum levelsl2. [29] Thus treatment with
arthosansar significantly reduced the increased plasma protein levels, i.e., decreased the globulin levels
and increased the albumin levels in arthritic rats which indicates that Arthosansar have a suppressive
action on the mediators of inflammation. [30] It is proposed that, Arthosansar exhibit anti-arthritic action

by following mechanism:

1. Inhibits lymphocyte proliferation primarily T-helper cells (Th1).

2. Inhibits production of IF-y, TNF-a, IL-2 by Th1 cells.

3. Inhibits release of inflammatory mediators (PGs, Histamine, 5-HT and bradykinin) thus prevents

mononuclear infiltration and pain mediated by these mediators.
4. Exhibits ant nociceptive action through opioid receptors and by promoting release of endogenous
peptides

For its anti-arthritic activity may be attributed to its different plant components. Boswellia serrata
consists of Boswellic acid which reduces the synthesis of leukotrienes in intact neutrophils by inhibiting
5-lipoxygenase enzyme. Also cause immunomodulation by simultaneously inhibiting TH1 and pro study
was taken up with the aim of elucidating the mechanism of anti-arthritic action of the formulation. [31]
The data generated in these study/results will provide a scientific evidence/basis to prove the efficacy of
the ayurvedic formulation. To common people, it is validation of claim of the formulation as a drug in
treatment of arthritis. For researchers, it proposes as well as proves the underlying mechanism of action of
Moting TH2 cytokine production. [32] It reduces the glycosaminoglycan degradation, essential to prevent
articular damage. Zingiber officinale Linn. Has inhibitory effects on COX-2 enzymes and it attenuates
COX-1/ thromboxane synthase enzymatic activity [32, 33]. Withania somnifera Dunal, also known as
ashwagandha inhibits delayed-type hypersensitivity reactions and suppresses enhanced phagocytic
activity of macrophages. It also reduces the glycosaminoglycan degradation. [34] Commiphora wightii
Arn, the main ingredients of Commiphora wightii are flavonoids which have potent anti-oxidant actions
and are reported to inhibit nitric oxide formation. [35] Ricinius communis Linn. Possess analgesic effect
and also are effective in both acute and chronic inflammation [35, 36]. Shilajit Research supports the use

of shilajit and in rheumatism. Commiphora wightii Arn. And shilajit, are reported to be effective in
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experimental arthritis induced by mycobacterium adjuvant. The ayurvedic product is based on the ancient

Indian text for alleviation of pain associated with arthritis. [38]
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Sudard

Sudard is a poly-herbal formulation used in the therapy of RA. It consists extracts of 11 medicinal plants,
which are as following Chandra sura (Lepidium sativum), Suranjan (Colchicum luteum), Dwipantra wacha
(Smilax glabra), Kupilu (Strychnous nuxvomica), Guggulu (Commiphora mukul), Rasha (Pluchea
lanceolata), Gandha Prasarini (Paederia foetida), Nirgundi (Vitex negundo), Ginger (Zingiber officinalis),
Erandamula (Ricinus communis), and Shilajit (Mineral pitch). [39] The anti-inflammatory, analgesic, anti-
arthritis or anti-oxidant effects of these plants have been mentioned in the literature. The results of the
present study show that the poly-herbal formulation sudard possesses significant anti-inflammatory, anti-
arthritic and analgesic activities in all the tested experimental models indicating inhibition of all phases of
inflammation. The development of edema in the paw of the rat after injection of formalin and carrageen is
a biphasic event. [40] Kinin is the one of major mediators of granuloma, as it both vasodilators and
increase vascular permeability in the early stages of inflammation the effect of sudard on sub-acute
inflammation confirmed that it inhibits the chemical mediators of inflammation. The central analgesic
activity of this formulation was studied using hot plate method and peripheral activity was studied in
acetic acid induced writhing test. [41] Sudard (150, 300 mg/kg) significantly increased the reaction time
in hot-plate test and also reduced the writhing response in mice injected with acetic acid. Hence, it is
speculated that apart from inhibition of chemical mediators of inflammation, Sudard may also modulate
the pain response in the central nervous system. [42] The other constituents of sudard; Pluchea
lanceolata, Paederia foetida, Vitex negundo, Zingiber officinalis, Strychnos nuxvomica and Ricinus
communis possess analgesic effect and also are effective in both acute and chronic inflammation. [43]
Pluchea lanceolata is rich in volatile oil that contains methyl cinnamate, cineole, camphor and pinene.
[44]Paederia foetida consists of volatile oils, alkaloids that include a-paederine and B-paederine.[45] A
number of constituents are known to be present in Vitex negundo which is known to contain alkaloids
such as histidine and hydrocotylene, glocononitol hydroxyl isopthalic acid, benzoic acid, tannic acid,
Agnesside, Oreintin, Iso-oreintin Aucubin, Casticin, and Glucoside of tetrahydroxy monomethyl flavone.
Zingiber officinalis, commonly known as ginger contains zingerberol, borneol, linalool, geraniol, citral,
gingerol, shogal, zingerone and resinous matter like starch mucilage. [46] Strychnos nuxvomica contains
strychnine, brucin, strynic acid, vomicine and loganin. Ricinius communis which is the common castor
seeds contains manly fixed oil which on hydrolysis yields ricinoleic acid. Other fatty acids present are
iso-ricinoleic acid, stearic acid and iso-stearic acid. [47] The only constituent in Sudard that does not have
any reported analgesic, anti-inflammatory or anti-arthritic effect is Lepidium sativum. However, this plant
is reported to possess potent anti-oxidant effect. The anti-oxidant action may indirectly help in treatment

of inflammation by scavenging free radicals. Lepidium sativum contains volatile oil that has variable
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proportion of benzyl isothiocyanate and benzyl cyanide. It also has alkaloids — glucotropucolin, sinapin

and sinapic acid. [48] Other constituents include protein, fat, carbohydrate and trace elements; iron,

nickel, cobalt and iodine. To conclude, the poly-herbal formulation ‘sudard’ possess good analgesic, anti-

inflammatory and anti-arthritic effects. [49]

Table 1some of polyherbal formulations which are studied for rheumatoid arthritis

SIN NAME OF
PHF

2 Joint care B
[51]

ARTICULIN F

[53]

6 QING LUO
YIN[55]

CONSTITUENT MEDICINAL PLANTS

Alpiniagalanga
Commiphora wightii
Boswellia serrata
Foeniculum vulgare
Glycyrrhiza glabra

Vitexnegundo

Withania somnifera
Curcuma longa
Boswellia serrata

Ginseng radix
Achyranthes radix
Eucommiae cortex

Astragalli radix
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8 Dashanga
Ghana [57]

10 | BV-9238[59]

Coleus vettiveroides
Saussurea lappa
Berberis aristata

Curcuma longa Linn.

Nardostachys grandiflora
Elettaria cardamomum (Linn)
Pterocarpus santalinus Linn.

Valeriana wallichii

Glycyrrhiza glabra Linn.

Albizia lebbeck (L).benth

Apium graveolens
Zingiber officinalis
Convulvulus scammony
Colchicum luteum
Cassia angustifolia
Withania somnifera
Boswellia serrata
Zingiber officinale
Curcuma longa
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Conclusion

Although nowadays polyherbal formulations are being commonly used in different places in the world,
but the scientific evidence is still lacking which limits the use of PHFs. Many herbal therapies are still
under in-vivo evaluation studies, which are not tested by clinicians. PHFs lay out the treatment of
diseases in a holistic approach. Nowadays, the world is curious about Ayurvedic PHFs due to its
comparable efficacy, lesser side effects and better acceptability compared to allopathic drugs. Synergistic
effect by use of combination of herbs is also an advantage of this formulation. Even the auto immune
diseases can be better treated by this, as it subsides the symptoms causing little or no side effects.
Currently scientist is exploring for development of new Polyherbal therapy or using old traditional
polyherbal formulation which has been used in ancient times such as Ayurveda, whose history goes back
to 5000 BC., is one of the health care systems. At present medicinal plants with ethno-medicinal values
are screened for their therapeutic potential. There is need to evaluate polyherbal formulation by
employing scientific methods for bioactive compounds and finding out its mechanism of action, further
clinical trial, for the future world. Some models like Freund's complete adjuvant induced arthritis model
are used to study the pathogenesis of arthritis for testing therapeutics and these models are characterized
by a very rapid erosive disease. The bacterial peptidoglycan and muramyl dipeptide found in the FCA are
accountable for the evocation of adjuvant arthritis. During study it was found that the arthritic rats
exhibited a lower RBCs count, reduced Hb level and increased ESR levels. These symptoms suggest an
anemic condition, which is a common diagnostic symptom in patients suffering from chronic arthritis.
The ESR is the proportion of the number and size of the RBCs to the relative concentration of plasma
proteins at a particular time, especially fibrinogen and § globulins. An increase in the ESR count is a sign
of active but doubtful disease processes. The acute phase proteins in ESR produce inflammation almost
like that produced by an injection, injury, and surgery or tissue necrosis. The treatment followed with
extracts increased the RBCs count, Hb level and ESR to a near-normal level, thus indicating a significant
recovery from the anemic condition and arthritic progress, thus establishing that features a significant role

in arthritic conditions.

White blood cells form significantly major component of the body's immune system. In arthritic
conditions there is a mild to moderate increase in the WBC count. Prostaglandin and other
cyclooxygenase products and various cells that are involved in inflammatory changes and free radical
activities have all been implicated in the evolution of rat adjuvant arthritis. The radiographic analysis of
the knee joint within the arthritic and drug-treated animals further supported and proved the potent dose-

dependent anti-arthritic effects.
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Ayurvedic medications are used for several decades for the treatment of varied ailments, but the
underlying mechanism of action has not been clearly elucidated. Reports are available on the
interactions of pure plant bioactive molecules with various inflammatory pathways but such
studies just in case of Ayurvedic polyherbal formulations have seldom been reported. This study
provides evidences of the mechanism by which a polyherbal Ayurvedic formulation inhibits the
inflammatory pathways of cytokines and therefore the activity of lipoxygenase enzymes. It is
possible that GTG exerts its anti-inflammatory property by inhibiting the pro-inflammatory cytokine
production and therefore the lipoxygenase enzymatic pathway. The study showed that GTG is more
efficient in inhibiting IL-1B, which successively maybe responsible in controlling various
immunological conditions. It is quite possible that a disease is caused thanks to multiple factors,
cure of which might require treatment of multiple targets. Therefore, one drug with single target is
not able to completely cure a diseased condition. Ayurveda, as an alternate sort of therapy uses
polyherbal decoctions and ghritam with an outsized number of bioactive molecules which act

synergistically at different targets to regulate a disease.
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