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ABSTRACT

Rheumatoid arthritis (RA) is a progressive, chronic, debilitating autoimmune disease manifested clinically by
polyarthralgia associated with joint dysfunction triggering the antibodies targeting against the self-neoepitopes
determined by autoimmune responses associated with chronic arthritic attacks. Arthritis is not an inherited disease but
caused by stimulation of some hidden arthritis susceptible genes lowering the quality of life throughout the world,
particularly in developing countries. RA generally affects the joints like wrists, elbows, knees and ankles. Usually women
are more affected by RA than men due to the prevalence of hormonal changes. Age is also an important factor that
contributes for the development of RA. Several anti-inflammatory and disease-modifying drugs are available for RA
therapy. However, the prolonged use of these drugs is associated with severe side effects. Furthermore, these drugs are
effective only in a proportion of RA patients. Hence, there is a need to search for new therapeutic agents that are
effective yet safe. Interestingly, a variety of herbs and other natural products offer a vast resource for such anti-arthritic
agents. Nature has been a source of medicinal agents for more than thousands of years and herbal therapy predominates
in traditional systems of medicine as well as in alternative medicine practiced in various cultures such as Indian system of
medicine, Chinese Traditional Medicine, Unani classical literature. This review article presents about various polyherbal
formulations (PHF) utilized in RA treatment. PHF has been used all around the earth due to its medicinal and therapeutic
application. The present review deals with various commercial and non-commercial polyherbal formulation used by
different countries of the world for the treatment of RA, their therapeutic potentials including clinical and preclinical
results along with their safety and efficacy. This review will facilitate to gain all about the past scientific research and the
necessary information about the anti-arthritic activities of polyherbal formulations which will insist the young researchers

for future research to protect human beings from RA and may serves as a natural gold for the promotion of mankind.

Keywords: Rheumatoid arthritis, Polyherbal formulation, Phytochemicals, Autoimmune diseases, Synergistically,
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1. INTRODUCTION

debilitating disorder, affects the musculoskeletal system

Immune system of our body plays a crucial role, as an
overactive immune system may lead to certain fatal
disease because of various hypersensitive or allergic
reactions which may cause numerous derangements;
loss of normal capacity to differentiate self from non-self
resulting in immune reactions against our own’s cells
and tissues called autoimmune diseases. Certain
common autoimmune diseases like myasthenia gravis,
serum sickness, pernicious anemia, reactive arthritis
etc.

3

are the severe issues for medical and pharma-
ceutical community because of unknown etiology [1].
Arthritis is derived from two words; arth meaning joint

and ritis meaning inflammation. Arthritis, a chronic,

and it is a very common disease [2]. Arthritis is more
prevalent in older than younger people and it has about
one hundred types, the most common of which are
rheumatoid arthritis and osteoarthritis [3]. Arthritis
affects weight bearing joints (knee, hips, feet and spine),
synovial joint lining, peri-articular bone and adjacent
supporting connective tissue elements [4]. It has been
treated by external and internal treatments [5]. The
initial symptoms of arthritis are stiffness, swelling and
pain [6], which is progressively converted to a chronic
disease [7]. It is not inherited from one generation to
other; however, some people have hidden arthritis
susceptible genes.
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1.1. Types of arthritis

1.1.1. Rheumatoid arthritis

RA is an autoimmune disease in which the body's
immune system which normally protects its health by
attacking foreign substances like bacteria and viruses
mistakenly attacks the joints. Development of pannus
tissue characterizes rheumatoid arthritis. Underlying
articular cartilage is destroyed by invasion of this tissue
thus leading to rheumatoid arthritis [8]. More than 21
million people in the world are affected by arthritis and
0.5-1% of this number is suffering from rheumatoid
arthritis. Females are more vulnerable to rheumatoid
arthritis in comparison to males. Symptoms of
rheumatoid arthritis include asthenia, fever, fatigue,
weight loss and myalgia [9]. Patients of rheumatoid
arthritis are also vulnerable to attack from other diseases
such as anaemia, osteoporosis and diseases related to
skin and lungs [10]. Almost >30% of RA patients suffer
from anemic conditions leading to fatigue and tiredness
[11]. Rheumatoid arthritis is prevalent in India and
Thailand [12, 13]. Its prevalence is increasing day by day
in Thailand [14] affecting 4 out of 1000 individuals,
especially women where the percentage is four times
higher than men which might be possibly attributed to a
difference in immunity levels. A series of surveys
by Zeng et al. [15] reported that prevalence of
rheumatoid arthritis in China is 0.2-0.37% without any
differentiation among Southern and Northern regions.
This disease prevails in urban areas compared to rural
areas due to genetic and socioeconomic risk factors. Any
infection or other environmental factor can stimulate
these genes which can lead to arthritis. The immune
system acts negatively and instead of protecting, starts
attacking the joints and triggers the development of
rheumatoid arthritis. Normally, the lining of a joint is
very thin and has very few blood vessels and white
blood cells, but in rheumatoid joints, the lining becomes
thick and the number of vessels and white blood cells is
increased. Interlukin-1 and TNF-alpha (tumor necrosis
factor) are secreted by white blood cells. They cause
swelling, pain and joint destruction [16]. Recently,
novel cytokines, such as Interleukin-18, Interleukin-17
and Receptor activator of nuclear factor kappa-B ligand
were discovered in the arthritis pathogenesis [17].
Various genetic and environmental factors cause various
phenotypes and are associated with the complex
pathway of arthritis. ~Cytokines perpetuate the
complement system and immune complex which cause
the onset of rheumatoid arthritis. Immune complexes
are affected by metalloproteinases. CD4+T-cells are

activated by antigens and then stimulate macrophages,
monocyte and synovial fibroblasts. As a result, TNFa
cytokines interlukin-6 and interlukin-1 are produced.
Cell surface signaling boosts the secretion of matrix
metalloproteinases [9]. At the start of rheumatoid
arthritis, synovial fluid has a large number of
neutrophils. Projections are formed by hyperplasia and
hypertrophy into joint capsule, IgG/anti-IgG antigen-
antibody complexes are immune complexes found in
synovial fluid [18]. Key pathogenic markers of arthritis
are rheumatoid factors (IgM and IgA) [19].

1.1.2. Osteoarthritis

Osteoarthritis is the most common form of arthritis,
affecting millions of people worldwide. It occurs when
the protective cartilage on the ends of bones wears
down over time. If coupling between degradation and
synthesis of articular cartilage is not stable due to a
biological ~event, arthritis is caused. Although
osteoarthritis can damage any joint in the body, the
disorder most commonly affects joints in the hands,
knees, hips and spine. Osteoarthritis (third in the list of
preference) is a leading cause of disability in the world.
About 9.6% of men and 18% of women with an age
above 60 years have osteoarthritis. Most Asian countries
have rapid ageing which is the major cause of
arthritis especially osteoarthritis [20]. However, hip
osteoarthritis in Asian elderly people (Chinese) is 80-
90% less as compared to white people because of
genetic and environmental effects [21]. Its symptoms
include swelling, pain and stiffness in the arthritic joints
as a result of destruction of articular cartilage [22].
Historically, it was thought that osteoarthritis is a wear
and tear disease due to the age factor but later on

diagnosis of its symptoms in young patients contradicted

this thought [23].

1.1.3. Other types

Ankylosing spondylitis is one of the systemic diseases
predominantly of young men, involving the lumbar
spine and sacroiliac joints. This disease is characterized
by inflammation and the spine becomes fused to form a
rigid structure mainly affecting hip, knee, ankle and
shoulder [24]. Systemic Lupus Erythematosus is a
polyarticular joint disease, occasionally progressing to a
deforming chronic disease. Wrists, knees and fingers are
mostly affected [3]. Juvenile arthritis refers to Juvenile
rheumatoid arthritis as well as Juvenile chronic arthritis
or juvenile idiopathic arthritis. The peak onset of
Juvenile arthritis is 1- 3 years and in teenagers. Females
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are more prone to it than males. The knee is the most
commonly affected joint. Juvenile arthritis may be
rheumatoid factor positive or negative. The cause for
Juvenile arthritis is unknown. Infections of environ-
mental pathogenesis also seem to be attributable to
Juvenile arthritis pathogenesis [25].

1.2. Currently used drugs for arthritis therapy
and their limitations
There are multiple drugs currently being utilized to
treat RA patients. The most widely used class of drugs is
the non-steroidal anti-inflammatory drugs (NSAIDs).
There are several different drugs under this category,
including Ibuprofen, Aspirin and Naproxen. A majority
of them target and suppress prostaglandins (PGs)
through inhibition of the cyclooxygenase (COX)
enzymes. Patients taking NSAIDs may experience a
wide variety of symptoms including renal, hepatic and
cardiovascular toxicity. Certain COX-2-selective agents
can cause myocardial infarction (heart attack) and stroke
[26]. The second major class of antirheumatic drugs is
the disease-modifying antirheumatic drugs (DMARDs)
and they belong to two categories, chemical and
biologic [27]. Methotrexate (MTX) is one of the gold
standards of therapy for RA and it is a chemical
DMARD. There is some evidence that MTX can
suppress the production of proinflammatory cytokines
[28, 29] as well as modulate the levels of specific MMPs.
Another proposition that has been corroborated in
animal models and humans is the augmentation of
adenosine levels through the reduction of adenosine
deaminase in lymphocytes [31]. Adenosine exerts its
anti-inflammatory properties via inhibiting proinflam-
matory cytokine production, attenuating neutrophil
trafficking to sites of inflammation, and suppressing
Th17 cell differentiation, while stimulating Treg
differentiation. Adenosine binds to the A2A receptor,
which is increased on the surface of lymphocytes in RA
patients, and exerts its Immunosuppressive properties
[32]. While the MTX response rate in RA patients is
approximately 50% [33], the long-term use of this drug
can lead to liver fibrosis, which in some cases may
require a liver transplant for its management [34-36].
The biologic DMARDs include monoclonal antibodies
targeting tumor necrosis factor (TNF)-0,, (anti-TNF- o)
and IL-6 receptor (anti-IL6R), thereby inhibiting these
two cytokines that are major players in promoting RA
pathogenesis. Anti-TNF- a is currently the standard of
care for RA patients and it is widely used either alone or
in combination with other drugs such as MTX [37, 38].

Approximately 10-30% of patients do not respond to
initial treatment with anti-TNF-a and another 23-46%
loses responsiveness over time [39]. Moreover, due to
the immunosuppressive effect of blocking TNF- a, RA
patients are at an increased risk of recurrent infections
[40]. Anti-IL6R has been shown to be efficacious in
suppressing RA [41, 42], and it can be useful in patients
not responding to other forms of treatment [43].
However, anti-IL6R has similar side-effects as anti-
TNF-a. Corticosteroids are another group of biologic
DMARDs, which has been used for RA therapy for the
past several decades [44]. Corticosteroids suppress
inflammation by binding to the glucocorticoid receptor
(GR), also known as NR3C1 (nuclear receptor
subfamily 3 group C member 1), in turn leading to the
transcription of multiple genes that inhibit several
inflammatory  pathways. ~ These  genes include
glucocorticoid-induced leucine zipper protein (GILZ)
and MAP kinase phosphatase-1 (MKP-1), which
suppress the nuclear factor kappa light chain enhancer
of activated B cells (NF-k B) (and Activator protein 1
(AP-1)) and p38 MAP kinase, respectively. Moreover,
corticosteroids can lead to an epigenetic modification
of histones, subsequently resulting in reduction in
inflammation [45]. Corticosteroids have unwanted side
effects, including osteoporosis, peptic ulcer, and

increased rate of infections [46, 47].

1.2.1. Traditional/herbal medicine for arthritis
therapy
While the above-mentioned mainstream drugs are
widely prescribed to patients, they have unwanted side
effects. Moreover, some of these drugs are quite
expensive. Owing to these limitations, an increasing
number of patients have started to turn to natural
products to relieve symptoms of RA and related
ailments [48], with over 36% of adults in the USA using
complementary and alternative (CAM) therapies [49].
Natural products have been studied extensively in
multiple different ailments such as cancer, infectious
diseases and autoimmunity, etc. However, difficulties in
evaluating the efficacy of these products as well as
inadequate information about their mechanism of action
are among the reasons for skepticism from both the
public and professional communities [50, 51].
Therefore, defining the mechanism of action of natural
products is a high priority, as also emphasized by
National Center for Complementary and Integrative
Health (NCCIH)/National Institutes of Health (NIH),
USA. Natural products can control arthritic inflammation
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through multiple pathways, for example, inhibition of
effectors molecules (e.g., pro-inflammatory cytokines
and chemokines), induction of anti-inflammatory
mediators (e.g., IL-4, IL-10), regulation of the
Th17/Treg balance and modulation of the osteo-
immune cross-talk [52-55]. These effects are in turn the
outcome of the control of molecular mediators of
inflammation such as NF-kB (nuclear factor kappa-light-
chain-enhancer of activated B cells), MAPK (mitogen-
activated protein kinase), and STAT3 (signal transducer
and activator of transcription 3) by the bioactive
components of plant-derived or other natural
products. Furthermore, natural products can modulate
the Th17/Treg balance by controlling the relative
levels of key cytokines (e.g., IL-1B, IL-6, and TGF-B
(transforming ~ growth  factor-B)) and  certain
transcription factors such as STAT3, RORyt (RAR-
related orphan receptor gamma), IRF-4 (interferon
Regulatory Factor 4), and Foxp3 (forkhead box P3)
[56]. Similarly, acting via certain cytokines (e.g., IL-17)
and other mediators such as RANKL, natural products
can influence not only the T cell response, but also the
osteo-immune cross-talk and bone health [57-59]. In
this regard, natural products possessing the above
properties can serve as potential therapeutic agents to
treat RA either alone or in combination with certain

mainstream anti-arthritic drugs.

1.2.2. Polyherbal formulation

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 [60]. Drug combination
often produces a promising effect in treatment of
diseases over a single drug. The concept of drug
combination has been well established in Western
medicine and remarkable success has been achieved over
the decades. In recent years, drug combination therapies
in cancer and infectious diseases have offered new hope
to patients [61]. Naturally occurring herbs and herbal
ingredients organized into certain formula have been
shown to have potential interaction effects. These
include mutual enhancement, mutual assistance, mutual
restraint and mutual antagonism [62]. In the Ayurvedic
system of medicine mainly polyherbal compounds are
used for treatment of various infections. The Unani
system of medicine is also gaining global acceptance due
to the amazing clinical efficiency of the formulations.
Although Unani medicines have long been used, there is
negligible documented evidence regarding their safety

and effectiveness. The lack of evaluation has, in turn,
slowed down the development of regulations and
legislations [63]. The practice of herbal medicine spread
from Asia to Europe. The Greeks are known to have
acquired knowledge of it over the period from 468-377
BC. In turn, the Romans learned of it from the Greeks
around 100 BC. The Islamic World learned of and
began to practice this science around the time the
Roman Empire fell, in the 5 century. By the 10"
century, the Anglo-Saxon World was practicing herbal
science and describing it in writings. Throughout the
middle ages, most herbalism was practiced under the
authority of the church, which maintained the authority
to grow medicinal herbs and to introduce new herbal
medicines [64]. List of some important polyherbal
formulation used in the treatment of arthritic
worldwide is mentioned in table 1.

1.2.2.1. Advantages of polyherbal formulation over single herb
Ayurvedic and herbal medicinal products contain a
combination of botanicals; each of these contains a
number of chemical compounds that may give the
anticipated activity in combination. The increasing
interest in the use of plant-based formulations is leading
to a fast growing market for Ayurvedic [65]. Herbal
medicines are in widespread use and although many
believe herbal medicines are safe, they are often used in
combination and are drawn from plant sources with
their own variability in species, growing conditions, and
biologically active constituents. A major hypothetical
advantage of botanicals over conventional single-
component drugs is the presence of multiple active
compounds that together can provide a potentiating
effect that may not be achievable by any single
compound. PHF have plant-based pharmacological
agents which may exert synergistic, potentiative,
agonistic antagonistic actions by virtue of its associated
diverse active principles themselves. These pharma-
cological principles work together in a dynamic way to
produce maximum therapeutic efficacy with minimum
side effects [66]. Based on the nature of the interaction,
there are two mechanisms on how synergism acts (i.e.,
pharmacodynamics and pharmacokinetic) [67]. In terms
of pharmacokinetic synergism, the ability of herb to
facilitate the absorption, distribution, metabolism and
elimination of the other herbs is focused. Pharma-
codynamic synergism on the other hand, studies the
synergistic effect when active constituents with similar
therapeutic activity are targeted to a similar receptor or
physiological system. Other than that, it is believed that

Journal of Advanced Scientific Research, 2022; 13(1): Feb.-2022



Khare et al., | Adv Sci Res, 2022; 13(1): 31-42 35

multiplicity of factors and complications cause diseases
in most of the cases, leading to both visible and invisible
symptoms. Here, combination of herbals may act on
multiple targets at the same time to provide a thorough
relief [68]. Due to synergism, polyherbalism offers some
great benefits which lacks in single herbal formulation.
It is evident that better therapeutic effect can be reached
with a single multi-constituent formulation. For this, a
lower dose of the herbal preparation would be needed
to achieve desirable pharmacological action, thus
reducing the risk of deleterious side-effects. Besides,
PHFs bring to improved convenience for patients by
eliminating the need of taking more than one different
single herbal formulation at a time, which indirectly
leads to better compliance and therapeutic effect. All
these benefits have resulted in the popularity of PHF in
the market when compared to single herbal formulation
[69]. PHFs also having multiple types of molecules
against a disease complication so different molecules

Table 1: Polyherbal anti-arthritic formulation

cure a disease by different mechanism so provide a
complete therapy against a disease condition [70].

1.2.2.2. Limitations of polyherbal formulation

When extracts of plants with these constituents are
combined together it may show better activity when
compared to the individual extract. But at the same
time, presence of many constituents may lead to
chemical incompatibility which may result in instability
[71]. In India, whereas most of the Ayurvedic PHFs
are manufactured and exported, the regulation of
herbal

somewhat less stringent, despite the establishment of

Ayurvedic preparation manufacturing is
Drugs and Cosmetic Act to control the manufacture and
quality control. According to the good clinical practices,
toxicity studies and clinical trials on herbal formulations
are not mandatory for application of patents and grant
of manufacturing licenses to the Ayurvedic herbal

formulation manufacturer [72].

Formulation Composition of polyherbal formulation Experimental model Ref.
Triphala Emblica officinalis .gae{tn, Ter@znaha chebula, Comp?ete freund’s z?c'ljuvant— 73
Terminalia bellerica induced arthritis
_ _ _ Complete freund’s adjuvant-
Aerosol Cardiospermum halicacabum, Vitex negundo . L. 74
induced arthritis
Trachyspermum ammi, Zingiber officinale, Argyreia
. ) nervosa, Terminalia chebula, Embelica ribes, Complete freund’s adjuvant-
Ajmodadi churna ] ) . .. 75
Cedrus deodara, Plumbago Zeylanica, Piper longum, induced arthritis
Piper nigrum, Anethum graveolens, Saindhavalavana
Boswellia serrata, Commiphora mukul, Pluchea
Ariflex tablet ]flnceo]ata, W1t.ba1.na s.ot.nngfe o V1te;§ ne(g.un(.io, Oral toxicity study 76
Tinospora cordifolia, Ricinus communis, Zingiber
officinale
Alpinia galangal, Asteracantha longifolia, Boswellia
serrata, Cass1c? fistula, Comm1ph01.'a. mukul, EchPta HRBC membrane stabilization
. alba, Elettaria caradamomum, Ricinus communis, el .
Arthrito _ . _ o method, Inhibition of protein 77
Emblica officinalis, Saussurea lappa, Sida cordifolia, .
et) . ot - denaturation method
Terminalia bellerica, Terminalia chebula, Vitex
negundo, Withania somnifera
Boswellia serrata, Pluchea lanceolata, Vitex negundo Complete freund’s adjuvant-
Arthrum plus capsule i . .. 78
Yograj Guggula induced arthritis
Comm1phora. W1ght11, Boswe'zlha.sen?ata, P{u?hea Complete freund’s adjuvant-
Arthosansar lanceolata, Ricinus communis, Zingiber officinale, . .. 79
.. ] ) ) i induced arthritis
ShI]aJIt, Withani somnzfera Linn
Balapunarnavadi Sida cordifolia, Boerhavia diffusa, Solanum indicum,
Solanum Xanthocarpum, Ricinus communis, Tribulus Protein denaturation method 80
choornam !
terestris
Sida cordifolia, Withania somnifera, Woodfordia
' . fn.zt{cosa, Ipomoea d1(q1€ata, Ricinus communis, Complete freund’s adjuvant-
Balarista ameliorate Alpinia galanga, Elettaria cardamomum, Paederia . .. 81
induced arthritis

foetida, Eugenia caryophyllus, Vetiveria zizanioids,
Tribulus terrestris
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Boswellia carterii Birdw, Cassia obtusifolia,
Compound Ruteng LAbe,]m(;IS]C hué manihot, Terminalia Ch,ebUIa’ Collagen-induced arthritis 82
amiophlomis rotate, Pyrethrum tatsienense,
Tinospora sinensis
. Ga.u]tl'leria fra(qrantis.sima, Cedrus deodara., Mentha Complete freund’s adjuvant-
Dazzle ointment piperita, Narayan oil, Mahamansh oil, Vishgarbh nduced arthritis 83
oil, Capsicum annuum mduced arthrt
Aegle marmelos, Asparagus racemosus Willd,
Curcuma longa, Desmodium gangeticum, Gmelina
DF1911, DF2112, arborea Roxb, Oroxylum indicum Vent, Pongamia Complete freund’s adjuvant- 84
DF2813 pinnata, Premna obtusifolia, Solanum anguivi Lam, induced arthritis
Solanum Vir(qinianum, Stereospermum colais,
Terminalia chebula, Tribulus terrestris, Uraria picta
Terminalia chebula, Terminalia bellirica, Emblica
. . officinalis, Plumbago zeylanica, Herbal processed Collagen-antibody cocktail
Divya amvatari ras me;’[Z:zy, Herbal proc(Zssed);u!fur, Commipb}o)ra mukul, (C—Eb) induced )z;rthritis 85
Ricinus communis, Vachellia nilotica
Dwipantaravacha, Musta, Mahayogaraj Guggul,
Guggul Purified, Sallaki, Shunti, Lasuna,
Ashwagandha, Rasna, Ballataka Purified, Kuchala
Purified, Haridra, Amrita, Shatavari, Shilajit,
Freemodex Amalaki, Haritaki, Vibhitaki, Katukaronini, Turpentine induced arthritis 86
Sameerapannagaras, ahavidwansras, Ela, Twak,
Patra, Maricha, Nirgundi, Neelanirgundi,
Gandhaprasarini, Amrit, Bala, Shigru Indravalli,
Erand,Lajjalu and Arjuna.
C‘. r?tundus,B. diffusa, T. terr.estris, Curcuh'.(qo Complete freund’s adjuvant-
Jeevaneeya rasayana orchioides Gaertn, Mucuna pruriens, W. somnifera, nduced arthritis 87
A. racemous, Hygrophila auriculata mduce
Jointeez and Complete freund’s adjuvant- 38
Arthropower induced arthritis
Jointeez i Comp'lctc freund’s é.idjuvant— 39
induced arthritis
Balaguluchiadi kashayam
(BgK), Tinospora cordifolia, Indian bdellium, Azadirachta
Punarnavadi kashayam indica, Justicia adhathoda, Sida cordifolia, . -,
(PuK), g Adenanthera pavonina, Cedrus deodara, él:erbavia Collagen induced arthritic 90
Gugguluthiktam diffusa, A. indica, Adhathoda vasicca
kashayam (GuK)
Stifain tablet: Maharasnadi kvatha, Yograj guggul,
Stifain tablet Mahavatvidhwans ras, Ekangvir ras, Sameer pannag
Maharasnadi kvx;a th ras, Bacopa monneri, Ricinus communis, Tinospora Protein denaturation method 91
cordifolia, Asparagus racemosus, Hyoscymus niger,
Maharasnadi kwath:contain 26 plant
Lawsonia inermis, Foeniculum vulgare, Capparis
spinosa, Terminalia chebula, Ipomoea turpethum,
Apium graveolens, Zingiber officinalis, Convulvulus ~ Formaldehyde induced arthritis,
Majoon suranjan scammony, Colchicum luteum, Cassia angustifolia, Complete freund’s adjuvant- 92
Piper nigrum, Coriandrum sativum, Rosa damascus, induced arthritis
Origanum vulgare, Pyrethrum indicum, Plumbago
zelanicum, Verbascum thapus, Ricinus communis oil
Boswellia serrata, Commiphora wightii, Withania
somnifera, Curcuma longa, Tinospora cordifolia, Idiopathic knee osteoarthritis,
Myostaal forte Zingiber officinale, Alpinia galanga, Cyperus arthritis index, visual analogue 93

rotundus, Vitex negundo, Dashmoola, Ricinus
communis, Boerhavia diffusa Cedrus deodara

scale, olobal assessment scores
> &
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Ricinus communis, Pluchea lanceolata, Tinospora
cordifolia Boerhavia dﬁ?sa, Zn‘ig1ber officinale Bovine serum denaturation assay
. Trach)/spermum ammi, Aconitum Hetero- N .
Rhumavin tablet ] 7 Complete freund’s adjuvant- 94
phyllum,Smilax Glabra, Shuddha Shilgjit, . ..
) ] induced arthritis
Strychnosnux-vomica, MahaYograj Guggulu,
Vitex nequndo, Moringa oleifera, Dashmul Kwatha
Boswellia serrata, Commiphora VT/i(qhtii, A]pim"a Complete freund’s adjuvant—
Rumalaya forte galanga, Glycyrrhiza glabra, Tribulus terrestris, . .. 95
. [ A o . induced arthritis
Tinospora cordyroha, Vitex negundo, Zingiber qﬁ%male
o, Zsber wficinais. Riese  Formaldehyde, Complete
X
Sudard tablet S gunco, £1ng . freund’s adjuvant-induced 96
communis, Lepidium sativum, Colchicum luteum, arthritis
Smilax glabra, Strychnous nuxvomica, Mineral pitch
g 4 P
Boswellia serrata, Commiphora mukul, Withania Visual analogue scale and
TLPL/AY/03/2008 somnifera, Vitex negundo, Ricinus communis, western ontario and mcmaster 97
Nyctanthes arbortristis, Zingiber offi cinale universities osteoarthritis index
Tregocel curcuminoid, Harpa(qophytum prgcu.mbens,‘B.oswe]ha WOMAC questionnaire, VAS 98
serrata, Apium graveolens, Zingiber officinale assessment
Withania somnifera, Alpinia galanga, Operculina Complete freund’s adjuvant-
UNIM-301 . 9 .. . .. 99
turpenthum, Colchicum luteum, Zingiber officinale induced arthritis
. Apium graveolens, Colchicum autumnale, Determination of serum uric
Urinile . ) ) . 100
Trachyspermum ammi, Berberis vulgeris acid
PHF Apis mellifera, Punica granatum, Vitis vinifera Murine Collag.e?—mduced 101
arthritis
PHE Glycosmis pentaphj]]a, Trid.ax procumbens, Comp?ete freund’s z.ic.ljuvant— 102
Mangifera indica induced arthritis
PUE Cissampelos Pereira Ljnn, Pongamia pinnata Pierre, Comp.lctc freund’s g(%]uvant— 103
Vitex negundo induced arthritis
Polvaonum alabrum. Canthium di " Protein denaturation method,
PHF oJygonum glabrum, Lanthrum dicoccum, HRBC membrane stabilization 104
Ochnaobtusata
method
PUE Polygonum glabrum, Canthi.um dicoccum, Ochna Comp'lctc freund’s ?djuvant— 105
obtusata, Argyreia nervosa induced arthritis
Zingiber officinale, Colchicum luteum, Strychnos Complete freund’s adjuvant-
PHF . . .. 106
nux-vomica induced arthritis
Terminalia chebula, Terminalia bellirica, Emblica Complete freund’s adjuvant-
PHF L . .. 107
officinalis induced arthritis
Aerosol Cinnamomum camphora oil, Ment'ba. Piperita oil, Comp?ete freund’s z.ic.ljuvant— 108
Trachyspermum ammi oil induced arthritis
Acorus calamus, Anethum sowa, Cedrus deodara,
Pluchea lanceolata, Alpania galangal, Ricinus
communis, Nardostachys jatamansi, Saindhava
Lavana, Sesamum indica, Brassica campestris, .
Upanaha choornam Dolichus biflorus, Phaseolus mungo, Phaseolus Secretion (?f TNF-0 and NO and 109
. . . expression of Cox-2 genes
vulgaris, Oryza sativa, Panicum sumatrense,
Aquillaria agallocha Roxh, Santalum alba Linn,
Coleus vettiveroides KC Jacob, Sausserria lappa,
Vettiveria zizinoides
Rheuma off gol q Commiphora mukul, Sg/cbnos nux-vomica, Boswelia Comp}ete freund’s ?c.huvant— 110
sereta, maharasnadi kwath, suvarna bhasma induced arthritis
Ramulus cinnamomi Cassiae, paeoniae, Radix aconite, . ..
Tongbiling (TBL-II) Lateralis Preparata, Achyranthes bidentata Blume, Couagen mdl(licid arthritis 111
Celastrus orbiculatus Thunb, Millettia reticulata Benth mode
Huo Luo Xiao Ling Dan Boswellia carterii Birdw, Commiphora myrrha Engl, Complete freund’s adjuvant- 112

(HLXL)

Angelica sinensis, Salvia miltiorrhiza Bge

induced arthritis
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Angelica koreanum, Atractylodes chinensis, Aralia
continentalis, Paeonia obovata, Sinomenium
acutum, Clematis mandshurica, Angelica gigas, Poria . . .
. ] ) ) ] ) Synoviocyte proliferation, HIG-
Ganghwai}etongyeum cocos, Alisma orientale, Akebia quinata, Citrus . .
, , A 82 cells, Rabbit knee synovial 113
(GHJTY) unshiu, Chaenomeles sinensis, Phellodendron
, i membrane cells
amurense, Glycyrrhiza uralensis, Juncus effuses
Gleditsia sinensis, Lonicera japonica
Taraxacum platycarpum
Ashwashila Amulya joint Withania somnifera, Shilajit Collagen ant1b9ciy—1nduced 114
care capsules arthritis
Himalaya boswellia joint
wellness 60 vegetable
capsules, Arthrella, Boswelli . Inhibition of NF-KB, COX-2 115-
Amulya osweltia serrata and LOX-5 118
joint care capsule,
Aflapin
BCM.95, Gugguiutiktam II.lhlblFlon of LOX and’NF—]B
Curcuma longa signaling and suppressing the 119
kwatham ] )
inflammatory mediators
Inhibiting the TLR-4 MYDS88
signalling, blocks the activation 120
Guggulutiktam kwatham Aconitum heterophyllym of NF-jB and MAPK further 12 1_
suppressing the proinflam-
matory mediators
. . _ ) Reduced levels of inflammatory
Kapiva arthci sure juice 1 Picrorhiza kurroa cytokines (TNF-a, IL-10, IL-1b 122
and IL-6), iNOS and NF-jB
Y ' 1, Simhanad 1, Methi, Ni di
Anthronav 04araj guggas, >rm am? ,gu‘ggu . etht, Nirgundt, Protein denaturation method 123
Chopchini, Pippali
Chaenomeles sinensis, Achyranthes japonica,
Acanthopanax sessi]iﬂorus, Cinnamomum cassia, Western ontario and mcmaster
PG201 (Laylas) Gentiana macrophylla ,Clematis chinensis, Angelica universities arthritis index 124
gigas Nakai, Cnidium officinale, Gastrodia elata, (WOMAC) pain, VAS score and
Carthamus tinctorius, Saposhnikovia divaricata, subscale score
Dipsacus asperoides
Poiyherbai geis Aconiti Radix, Fagopyrlini cymosum Meisn Zingiber Compictc freund’s fi(ijuvant— 125
officinale induced arthritis
‘ _ _ Complete freund’s adjuvant-
Poiyherbai geis Withania somnifera, Curcuma longa, Aloe vera 126

induced arthritis

2. METHODOLOGY

Published scientific literature about anti-arthritic PHFs
was downloaded and retrieved from different databases
such as Google scholar, Scopus, PubMed, Web of
Science and floras of different countries. A total of 150
research articles were reviewed and during the
screening  process 75 articles published in English
journals were selected containing the maximum
relevant information. The use of different keywords,
such as:traditionally used anti-arthritic plants, anti-
arthritic PHFs, arthritis in Asia, in-vivo and in-vitro anti-
arthritic studies assisted in the collection of the required

information. Information regarding pharmacology, uses
and phytochemistry of this formulation was summarized
in the form of tables. To assure the validity of data, two
all the

co-authors reviewed information based on

citation and 1anguage.

3. RESULTS

The herbal drugs were found to be potent and safe in
treating RA effectively. There was a rising concern on
the usage of herbs as whole. So the polyherbal
formulations had been prepared and standardized by
various companies and officially marketed as the RA
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drugs. These formulations were branded across in the
medical market in the form of various formulations.
These formulations utilize the ancient knowledge of
Ayurveda and other systems of traditional medicine

and incorporate them into the scientific research
(Table 2). The polyherbal formulations are prepared
using modern techniques and advanced machinery in
large scale.

Table 2: Marketed polyherbal anti-rheumatic formulations

Formulation

Type of

name formulation

Ingredients

Manufacturer

Syzgium aromaticum, Aconitum ferox, Strychnos

Artha cure Oil

nux vomica, Allium sativum, Cuscuta reflexa

Be Sure Health Care (P) Ltd

Myristica fragrans

Aloe vera, Colchicum leuteum, Operculina

terpethum, Crotalaria juncea, Piper longum

Myristica ﬁagrans, S)/zgium aromaticum,

Arthcure Capsules

Zingiber officinale, Black bitumen, Commipora

Be Sure Health Care (P) Ltd

mukul, Aconitum ferox, Strychnos nux vomica,

Withania somnifera, Asparagus racemosus,

Allium sativum, Ciscuta refluxa

Ipomea turpethum, Terminalia cheluba,
Colchicum luteum, Capparis spinosa,
Coriandrum sativum, Rosa damascus, Plumbago

Majoon suranjan Tablets

zelanicum, Zingiber officinalis, Aloe
barbadensis, Apium graveolens, Convulvulus

Qarshi herbal products

scammony, Sepia latimanus, Foeniculum

Vu]gare, Lawsonia inermis, Piper nigrum,
Zataria mu]tiﬂora, Ricinus communis

Ricinus communis, Vign unguiculata,

Ortho joint oil il

Cinnamomum zeylanicum, Gaultheria
fragrantissima, Cinnamomum camphor, Menthe

SBS Biotech Ltd

arvensis, Wthania somnifera

Rheuma off gold tablets

Commiphora mukul, Suvarna bhasma, Strychnos
nux vomica, Boswellia serrata,

Virgo UAP Pharma (P) Ltd

Boswellia serrata, Cammiphora wightii,

Rumalaya forte Tablet

Alpiniaga galangal, Glycyrrhiza glabra,

Tribulus terrestris, Tinospora cord1fo]1'a, Vitex

Himalaya Global Holdings Ltd.

negundi, Zinger officinalis

Colchicum luteum, Withania somnifera,
Strychnos nux vomica, Boswellia serrata,

Rheumartho gold Capsule

Ghanna sativa, Biotite calx, Nyctanthes arbor-

Baidyanath

tristis, Calx of copper pyrites, Commiphora
mukul, Ipomoea digitata Calx of corat

Psoralea car)/ofolia, Piper nigrum, Cinnamomum

Rurnaiaya Liniment

camphor, Mentha arvensis, Carum capticum,
Sasamum indicum, Gaultheria fragrantissima,

Himalaya Global Holdings Ltd.

Pinus ]ongyroh'a

Commiphora mukul, Pluchea lanceolata,

Paederia foetida, Vitex nequndo, Zingiber

Sudard . f cgunao, £Ingi

officinalis, Ricinus communis, Lepidium sativum,
Colchicum luteum, Smilax glabra, Strychnous

Suspension

Anglo French Drugs and
Industries Ltd

nuxvomica, Mineral pitch

TBL-1I Tablets

Chineese herbs

Zhong-Yue Herbal
Pharmaceutical Company
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4. CONCLUSION
In the rising countries, increased cost of medicine as
well as their side effects has become a great task when
the public health is

advancement carries with it the improvement in

concerned. The scientific
polyherbal formulations, through the study of various
phytoconstituents and discovery of useful herbs
combinations which work synergistically to produce
desirable effect. Although polyherbal formulation is
commonly used in many parts of the world, but
scientifically it has not been explored. PHFs provide
treatment of diseases in a holistic approach. Traditional
healers and herbalists in Asia are using large numbers of
anti-arthritic medicinal plants. India is the leading
country in both ethno medicinal and pharmacological
studies related with arthritis. Most of the anti-arthritic
herbal formulations are used in the form of decoctions
and poultices. Many herbal therapies are still under in
vivo evaluation and have not been evaluated by clinical
trials. Moreover, safety evaluations such as toxicological
studies have not performed. There is need of time to
evaluate polyherbal formulation using scientific methods
such as clinical trial, possible bioactive compounds and
mechanism of action for the future world. Only with
correct and rational use, PHFs can exert the best effect
in human health. This review reveals the diversity of
polyherbal formulation which have been using for long
time traditionally as well as in dosage form for the

treatment of arthritics.
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