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A pilot clinical study to manifest the efficacy of
Pankajakasthuri orthoherb cream/thermagel in the
treatment of patients diagnosed with osteoarthritis

Abstract

Osteoarthritis (OA) is a major form of arthritis associated with severe joint pain that reduces
the quality of life. Various pharmacological interventions may be utilized for arthritis
treatment when non-pharmacological therapy is insufficient. However, pharmacological
treatment can have serious side effects and high costs. Therefore, alternative therapies have
been under investigation to manage this condition. Medicinal plants and their secondary
metabolites are significant as alternative treatments available for inflammatory diseases. In
the current study, we investigated the efficacy of Pankajakasthuri orthoherb cream/thermagel
in managing OA. A total of thirty patients over 18 years of age diagnosed with osteoarthritis
were enrolled from July 1%, 2021 to August 31%, 2021 for the clinical trial. All subjects
were applied with Pankajakasthuri Orthoherb cream/thermagel 1gm (pea size) at a time,
externally, thrice daily with an interval of 6 hours. The following clinical parameters, viz.
pain, swelling, stiffness, tenderness, pain on movement, were used for evaluating the effect
of Pankajakasthuri Orthoherb cream/thermagel in managing osteoarthritis conditions. The
intervention was continued for one month and assessments were done before treatment and
on the 10™, 20" and 30" days after treatment. The study results showed that Pankajakasthuri
orthoherb cream/thermagel recorded significant improvement in the clinical condition
associated with osteoarthritis within 30 days of intervention when analyzed using t-test.
This clinical study proved that Pankajakasthuri orthoherb cream/thermagel is highly
effective in managing the clinical conditions associated with osteoarthritis.
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Introduction

Arthritis is a common health issue that affects millions of people
worldwide.! Patients suffering from arthritis struggle with severe joint
pain and nearly half of all adults with arthritis experience persistent
pain.! The most common type of arthritis is osteoarthritis (OA), also
known as degenerative joint disease.? OA is a biomechanical and
inflammatory disease influenced by several factors such as mechanical
stress, oxidative stress, injury, etc.’ OA is characterized by joint
cartilage degeneration, changes in the underlying bone, and synovitis.
In addition to this, extracellular matrix breakdown can trigger the
accumulation of innate immune cells that lead to inflammation and
tissue destruction.® OA has a slow onset, often beginning later in life
and leading to severe disability for the affected person. Symptoms of
OA include localized joint pain and tenderness as well as stiffness in
the morning and after periods of activity.!

Pain and inflammation are the most common and main
symptoms of many diseases, especially in the case of arthritic
conditions. Inflammation is an adaptive response involving multiple
defence cell types and soluble mediators that is triggered in response
to noxious stimuli and is responsible for eliminating infectious
agents and regulating tissue homeostasis.*® These activated defense
cells produce and release a variety of inflammatory mediators,
including cytokines like interleukin (IL-1) and tumour necrosis
factor (TNF-a).”® The pain, redness, and swelling characterize the
inflammation process.’ Many studies have indicated that inflammatory
reactions are implicated in the progression of several disorders, such
as aging, rheumatoid arthritis, skin inflammation, and cardiovascular
dysfunction.'®

India has a high prevalence of arthritis, which is a chronic
inflammatory condition affecting about 15% of the population, i.e.
over 180million people affected by it.!' It is associated with joint
inflammation with immune cell infiltration, pain, swelling and
synovial hyperplasia. Chronic inflammation leads to joint deformity
and compromises the activities of daily living. The treatment agents
used for chronic inflammatory conditions include non-steroidal
inflammatory drugs and glucocorticosteroids which are associated
with serious adverse effects on prolonged use and unsatisfactory
response.'!

Nowadays, the drugs used for skin inflammation treatment are
corticosteroids and nonsteroidal anti-inflammatory drugs (NSAIDs).!
However, the routine treatment of inflammatory diseases with these
agents over long periods of time leads to adverse effects, including
pruritus, irritations, skin dryness, folliculitis, hypertrichosis, acneiform
eruptions, hypopigmentation, allergic contact dermatitis, skin
maceration, stretch marks and miliary.'>'* The adverse effects justify
the search for new healings from medicinal plants, which usually
present less toxic effects.'

Anti-inflammatory and pain medications, particularly those used
for a long duration of time to manage chronic inflammation/pain
conditions; can have serious and potentially life-threatening adverse
effects. As patients’ age and their lists of comorbid disease states
grow, medication management becomes increasingly more complex
and options for pharmacological interventions diminish. For this
reason, a topically applied and localized drug effect may be favorable.
Topicals are growing in preference given their localized drug delivery
and low systemic absorption.'* Both aspects result in a more favorable
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side effect profile for patients seeking pain relief. Topical medications
differ from transdermal medications in that transdermal drug delivery
systems are designed to deliver drugs systemically through cutaneous
absorption from external application.”” Topical preparations are
designed for localized effects, thereby minimizing systemic effects.

Keeping these points, recently Pankajakasthuri Herbals India Pvt.
Ltd. has formulated Pankajakasthuri orthoherb cream/thermagel (DL.
NO: 50/25D/96) for managing the severe inflammation and joint pain.
This product contains 23 active Ayurvedic herbal ingredients like
Adathoda vasica, Aegle marmelos, Ricinus communis, Azadirachta
indica, Sida retusa, Tragia involucrata, etc., along with essential
oils that could increase blood circulation/blood pooling through
vasodilation and could relieve pain through counter stimulation.
Several research articles were available on the anti-inflammatory
and analgesic properties of the ingredients used for the formulation
of Pankajakasthuri orthoherb cream/thermagel.'®> Furthermore, this
formulation recorded significant antiinflammatory and analgesic
effects in the preclinical studies.?® A toxicity probe also revealed that
this formulation is safe and free from any toxic effects.”’

Still, advanced clinical studies are needed to introduce
Pankajakasthuri orthoherb cream/thermagel to the market for its
widespread clinical application. Hence, the present pilot clinical
study was intended to carry out the anti-inflammatory and analgesic
activities of orthoherb cream/thermagel in patients presenting with
osteoarthritis conditions.

Materials and methods

Test drug (Pankajakasthuri orthoherb cream/
thermagel)

The test drug is Pankajakasthuri orthoherb cream/thermagel, an
herbal-based cream/thermagel preparation for topical administration.
Pankajakasthuri  orthoherb cream/thermagel is manufactured
at Good Manufacturing Practices approved production line at
Pankajakasthuri Herbals India Pvt. Ltd. situated at Poovachal,
Kattakada, Thiruvananthapuram, Kerala, India. The ingredients used
for the formulation of Pankajakasthuri orthoherb cream/thermagel is
provided in Table 1.

Table | Ingredient used for the formulation of Pankajakasthuri orthoherb
cream/thermagel in managing

S.No  Sanskrit name Scientific name

| Vasa Adhatoda vasica

2 Maricham Piper nigrum

3 Thwak Cinnamomum cassia
4 Bilwa Aegle marmelos

5 Eranda Ricinus communis

6 Lavanga Syzygium aromaticum
7 Guggulu Commiphora wightii

8 Jati Jasminum grandiflorum
9 Pashanabheda Curculiginis orchioides
10 Amalaki Embelica officinalis

I Gokshuram Tribulus terrestris

12 Pata Cyclea peltata
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Table Continued...

S.No  Sanskrit name Scientific name
13 Satavari Asparagus racemosus
14 Kataka Strychnos potatorum
15 Nimba Azadirachta indica
16 Nirgundi Vitex negundo

17 Chitraka Plumbago zeylanica
18 Bala Sida cordifolia

19 Manjista Rubia cordifolia

20 Punarnava Boerhavia diffusa
21 Gunja Abrus precatorius
22 Dusparsa Tragia involucrate
23 Sahachara Barleria prionitis

Study site

The study was conducted among patients who attended the OPD
of Pankajakasthuri Ayurveda Medical College Hospital & PG Centre,
Killy, Kattakada, Thiruvananthapuram, Kerala, India.

Study design

A single-group pre-test and post-test clinical trial with a sample
size of 30 patients with osteoarthritis was used in the study. This study
was cleared by the IEC with a vide approval number (PKAMC/IEC/
PS/01/2021) and was carried out as per the International Conference
of Harmonization Good Clinical Practices Guidelines (ICH-GCP).
The trials were conducted between 01 July and 31* August 2021.

Types of participants

Participants (18years or older) who were diagnosed with knee OA
based on radiographic evidence and clinical criteria.

Inclusion criteria

a) Subjects of either gender from an age group between 18 to
70years, having symptoms of OA for minimum 6 months and
maximum Syears.

b) Classical signs and symptoms of OA — Pain during movement
and weight bearing, Swelling, Stiffness. Also fulfilling the
classical criteria of Osteoarthritis of knee joints mentioned
in Ayurvedic texts viz. Shoola (pain), Akunchanaprasarana
vedana (pain on flexion and extension), Shotha (oedema) and
Sthambha (stiffness of the joints).

c) Diagnosed case of OA Knee based on Kellegren-Lawerence
grading scale (Grade-1 &2)

d) Subjects willing to sign the informed consent form.
Exclusion criteria
The following are the exclusion criteria of the study:

a) Secondary arthritic conditions, Fractures, Ligament tear,
Dislocation, Osteomyelitis, SLE, Tumors Bone density
disorders.

b) Anatomical joint deformities,
treatment for Osteoarthritis.

NSAID/Analgesic/steroid

c) Patients who have undergone major surgery in the affected
joint.
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d) Patients with known skin hypersensitivity.

e) Subjects not willing to sign the informed consent form.

Intervention

All study subjects were applied with Pankajakasthuri orthoherb
cream/thermagel for approx. 1 gm (Pea size) at a time, externally thrice
daily with an interval of 6 hours. The intervention was continued for
one month and assessments were done before treatment, on the 10™,
20™ and 30™ after treatment.

Assessment criteria

The assessment of the improvement of the clinical condition in
the patient was done mainly on the basis of relief from the signs and
symptoms of the disease. To assess the effect of therapy objectively,
all the signs and symptoms were given a score depending upon their
severity. The assessment was based on grading the symptoms like
Pain, Swelling in joints, Stiffness, Tenderness and Pain on movement.

Observation period

The above five assessment criteria were observed before treatment,
10%, 20" and 30™ after treatment.

Statistical analysis

All the results were expressed as mean + SEM. Data analysis was
performed using SPSS version 20.0 and Microsoft Office Excel 2007.
Statistical significance set at P, 0.05.

Results

This pilot study includes 30 patients to study the efficacy of
Pankajakasthuri orthoherb cream/thermagel in patients suffering
from osteoarthritis. The observations procured on the assessment
parameters of 30 patients before treatment and 10th, 20th and 30th
day after treatment were statistically analyzed to determine the effect
of the treatment of osteoarthritis with a polyherbal formulation —
Pankajakasthuri orthoherb cream/thermagel.

Effect of treatment on pain

The mean score of the criteria pain before treatment was
3.433+0.114, which reduced to 2.466+0.124 on the 10th day after
the treatment, which further reduced to 1.433+0.092 on 20th day
after treatment and 0.1+0.005 on the 30th day after treatment. As the
p-value of the paired t-test was found to be <0.0001, it can be inferred
that pain decreased significantly from before treatment to the 10th,
20th and 30th day after treatment (Figure 1).
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Figure | Effect of Pankajakasthuri orthoherb cream/thermagel on pain.
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Effect of treatment on swelling

The mean score of the criteria swelling for the treatment was
2.466+0.133, which reduced to 1.566+0.156 on the 10th day after the
treatment, which further reduced to 0.566+0.092 on the 20th day after
treatment and 0.366+0.089 on the 30th day after treatment. As the
p-value of the paired t-test is found to be <0.0001, it can be inferred
that swelling decreased significantly from before treatment to the 10™,
20" and 30™ days after treatment (Figure 2).
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Figure 2 Effect of Pankajakasthuri orthoherb cream/thermagel on swelling.

Effect of treatment on stiffness

The mean score of the criteria for stiffness before treatment was
3.233+0.149, which reduced to 2.233+0.114 on the 10th day after
the treatment, which further reduced to 1.333+0.087 on the 20th day
after treatment and 0.6+0.090 on the 30th day after treatment. As the
p-value of the paired t-test is found to be <0.0001, it can be inferred
that stiffness decreased significantly from before treatment to the
10th, 20th and 30th days after treatment (Figure 3).
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Figure 3 Effect of Pankajakasthuri orthoherb cream/thermagel on stiffness.

Effect of treatment on tenderness

The mean score of the criteria for tenderness before treatment was
2.633+0.089, which reduced to 1.500+0.092 on the 10th day after
the treatment, which further reduced to 1.066+0.046 on the 20th day
after treatment and 0.466+0.092 on 30th day after treatment. As the
p- value of the paired t-test is found to be <0.0001, it can be inferred
that tenderness decreased significantly from before treatment to the
10th, 20th and 30th days after treatment (Figure 4).
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Figure 4 Effect of Pankajakasthuri orthoherb cream/thermagel on tenderness.

Effect of treatment in pain on movement

The mean score of the criteria for pain on movement before
treatment was 3.366+0.147, which reduced to 2.400+0.113 on the
10th day after the treatment, which further reduced to 1.300+0.466
on the 20th day after treatment, and 0.333+0.479 on the 30th day after
treatment. As the p-value of the paired t-test is found to be <0.0001,
it can be inferred that pain on movement decreased significantly
from before treatment to the 10th, 20th and 30th days after treatment
(Figure 5).
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Figure 5 Effect of Pankajakasthuri orthoherb cream/thermagel on pain while
moving.

Discussion

Diseases affecting the musculoskeletal system are a major cause
of disability worldwide, especially in the elderly population. OA is
the most common musculoskeletal disorder that causes a significant
financial burden on healthcare systems. This disease is accompanied
by a number of symptoms, with pain being the most important one.
Joint pain caused by OA reduces the patient’s quality of life and
causes remarkable morbidity for patients. In addition to these agents,
various types of oral neuromodulators, such as certain antidepressants
and anticonvulsants, are often prescribed for chronic pain. Although
potentially effective in providing meaningful pain relief, oral
administration of these systemic agents frequently results in adverse
events (AEs), which may preclude their ongoing use and result in
discontinuation. However, unfortunately, most of the drugs currently

Copyright:
©2022 Nair etal. 23

available on the market are not very effective in OA patients and can
only cause small or at their best, modest relief of symptoms. Because
of the relatively low effects of common drugs used for treating OA
and their adverse effects that can cause significant morbidity and
mortality, especially for elderly patients, researchers around the
globe are looking for safer and more effective therapies for OA. A
challenge in osteoarthritis treatment is deciding which medications
will provide the greatest symptom relief with the lowest serious
adverse effects. Meanwhile, people who make use of complementary
and alternative medicine believe that using “natural” treatments is
safer than conventional medical treatments.?® Thus, topical analgesics
were developed, in part, to provide the symptomatic benefits seen
with oral agents but without the systemic AEs associated with oral
analgesics. Topical administration of analgesics can produce clinically
effective drug concentrations at a peripherally located site of injury or
inflammation, without resulting in high systemic concentrations that
may increase the likelihood of AEs.? The present study attempted
to determine the efficacy of Pankajakasthuri orthoherb cream/
thermagel in the management of osteoarthritis by assessing prescribed
parameters. This study revealed many positive and promising results
that fulfil the study objectives.

Commiphora wightii (Guggulu) one of the major ingredients in
our formulation, possesses anti-inflammatory and analgesic actions.
It helps in the prevention of degenerative changes that may occur in
bones and joints due to arthritis. C. wightii reduces inflammation,
stiffness, and pain associated with arthritis while also improving
joint mobility.*® Earlier pharmacological studies on C. wightii have
established its anti-inflammatory and anti-arthritic activities in
formaldehyde-induced arthritis, in albino rats.>* A significant anti-
inflammatory and anti-arthritic activity of oleo-gum resin has been
reported against carrageenan-induced rat paw edema, granuloma
pouch, as well as adjuvant arthritis.>> A study presented at a recent
meeting of the American College of Rheumatology, has shown that
herbal Ayurvedic therapy consists of C. wightii, which is as effective
in treating knee osteoarthritis as a commonly prescribed medication
(Celebrex) and Glucosamine, and with fewer side effects. In addition,
C. wightii has been shown to be a potent inhibitor of the enzyme,
Nuclear Factor Kappa-light-chain-enhancer of activated B cells
(NFKB), which regulates the body’s inflammatory response. There
are several studies that show how inflammation and joint swelling
are decreased after administration of the extracts of C. wightii resin.’®

Vitex nigundo (Nirgundi) possesses both analgesic and anti-
inflammatory actions.’’ It has been used to treat disorders characterised
by swelling and pain in the majority of the ayurvedic text books.**%
It has been shown to have a preventive effect on the development
of formaldehyde-induced experimental arthritis.** The present study
supports these earlier observations and recommendations by the
classical reference dictionaries of ayurveda. The traditional use of V.
negundo seeds as an anti-inflammatory agent, together with modern
pharmacological studies, suggested it has potential therapeutic effects
in the treatment of RA.

Aegle marmelos (L.) Correa commonly known as Beal or Bilwa
belongs to the family Rutaceae and has been widely used in Ayurveda
for the treatment of Sandhigata vata. In vitro anti- arthritic activity
of different extracts of A. marmelos was screened against protein
denaturation against bovine serum albumin and egg albumin. The
fruit extract of A. marmelos showed significantly higher anti-arthritic
activity at increasing concentration. The flavonoids and triterpenoids
present in A. marmelos may be the reason for this anti- arthritic
activity. Hence, 4. marmelos can be used as an anti-arthritic agent.*!
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Ricinus communis (Eranda) leaf extract shows a significant anti-
arthritic effect at the 200mg/kg and 400mg/kg dose levels. It might
be due to the presence of phytochemicals such as flavonoids and
saponin.** The results of 80% methanolic extract (500mg/kg) and
total flavonoids fractions (50mg/kg) were at par with diclofenac
sodium (20mg/kg). Ricinus communis leaves have anti-inflammatory
potential and flavonoids dominate this activity in the extract.*

Curculiginis orchioides (Pashanabheda) curculigoside exhibited
significant anti-arthritic activity in vivo and in vitro. This may be
mediated by inhibition of pro-inflammatory cytokine release and
downregulation of JAK/STAT signalling pathway proteins, as well as
an increase in NF-kB and IkB expression. Findings from this study
suggest that curculigoside could be regarded as a potential candidate
drug for arthitis treatment. *

The extract of Boerhaavia diffusa (Punarnava) possesses potentially
useful anti-arthritic activity in the Complete Freunds Adjuvant
model. According to one study, 1000mg petroleum ether extract of
B. diffusa roots produced an 81.58 percent response when compared
to the standard drug (Indomethcin), while 500mg petroleum ether
extract of B. diffusa roots produced a 41.92 percent response when
compared to the standard.* Anti-inflammatory effect of B. diffusa was
evaluated in rats by Sudhamadhuri and Kalasker.*® Aqueous extracts
were prepared from the plant leaves and their activity was determined
on subacute inflammation (cotton pellet induced granuloma) and
acute inflammation (carrageenan induced paw edema) in rats. Pre-
administration of the extracts (200 and 400mg/kg) to the rats resulted
in dose-dependent anti-inflammatory activity against sub-acute as
well as acute inflammation. It was concluded that the above effects
of the extracts were probably due to inhibition of chemical mediators
of inflammation.

Treatment with Abrus precatorius (Gunja) was found to possess
potent anti-arthritic activity with the least toxicity (no ulcerogenic)
and the treatment significantly inhibited the development phase of
arthritis, which is further supported by its radiographic analysis. Its
anti- inflammatory effect was comparable to that of indomethacin
(10mg/kg).*

Adhatoda vasica L. is an indigenous herb belonging to family
Acanthaceae. The plant has been used in the indigenous system
of medicine in worldwide as herbal remedy for treating various
diseases including rheumatism and rheumatic painful inflammatory
swellings. The anti-inflammatory potential of ethanolic extract has
been determined by using carrageenan-induced paw edema assay,
formalin-induced paw edema assay in albino rats. The ethanolic
extract of Adhatoda vasica produced dose dependent inhibition of
carrageenan and formalin-induced paw edema.*®

The ethyl acetate and methanol extracts of the root of S. cordifolia,
when tested in rats, using the carrageenan-induced edema model,
both produced anti-inflammatory effects. Nevertheless, the effect of
the ethyl acetate, at a dose of 600mg/kg, was equivalent to that of
indomethacin. In addition, the ethyl acetate extracts of the aerial parts
and root of this species exhibited substantial central and analgesic
activity, employing the acetic acid induced writhing and hot plate
methods.* An aqueous extract of S. cordifolia leaves was examined
in animal models for their pharmacological properties and found to
possess anti-inflammatory and analgesic functions, with low acute
toxicity in mice. Some experimental evidence suggested the latter
effects are mediated via interference with cyclooxygenase pathways.>

Ethanol and aqueous extracts of aerial parts of S. rhombifolia was
reported to be useful in the treatment of arthritis.’' The ethanol extract
(95%) of aerial parts of S. rhombifolia possesses anti-inflammatory
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activity in Het-Cam assay and inhibit NF-Kappa B activation (100pg/
ml) using cell culture of CA-Hela.*

Clove essential oil and eugenol derived from S. aromaticum have
been documented to possess useful analgesic, anesthetic, and
antiseptic effects and are therefore commonly used in dentistry.” In
addition to that, they showed an anti-inflammatory efficacy against
murine macrophages by suppressing the pro-inflammatory cytokines
production** and eugenol prohibited IL-8 production enhancement
against human gingival fibroblasts (HGF) but not against skin
keratinocytes (HaCat) or periodontal ligament fibroblasts (HPLF).*

A study result has confirmed that extract of 4. indica leaves at a
dose of 200 mg/kg, p.o., showed significant anti-inflammatory activity
in cotton pellet granuloma assay in rats.>® Other study results revealed
that neem leaf extract showed significant anti-inflammatory effect but
it is less efficacious than that of dexamethasone®” and study results
suggest that nimbidin suppresses the functions of macrophages and
neutrophils relevant to inflammation.>

Earlier finding showed immunomodulator and anti-inflammatory
effect of bark and leave extracts and antipyretic and anti-inflammatory
activities of oil seeds.”*° Experimentation was made to evaluate the
analgesic activity of neem seed oil on albino rats and results of the
study showed that neem seed oil showed significant analgesic effect
in the dose of 1 and 2mL/kg and oil has dose-dependent analgesic
activity.!

Another study was made to investigate the anti-inflammatory effect
of neem seed oil (NSO) on albino rats using carrageenan-induced
hind paw oedema and results revealed that NSO showed increased
inhibition of paw oedema with the progressive increase in dose from
0.25mL to 2mL/kg body weight. At the dose of 2mL/kg body weight,
NSO showed maximum (53.14%) inhibition of oedema at 4
hour of carrageenan injection.®

The outcome of the clinical study

Pankajakasthuri orthoherb cream/thermagel is a new herbal
formulation that has clinically proven its capacity to combat
osteoarthritis.
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