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ABSTRACT

Polyarthritis (PA) refers to a joint ailment that affects at least five joints. One or more indications of
inflammation, including discomfort, mobility limitation, edema, warmth, and redness, are present in
the joints affected. In the case when pain is the sole symptom, it is difficult to identify polyarthritis
from the causes of polyarticular joint pain (PJP), such as fibromyalgia or osteoarthritis. Conventional
medicine for management of PA offers potential life threatening side effects. Hence exploration of
drugs from alternate complementary medicine expected to imparts significant outcomes in managing
chronic inflammatory disease like PA. The main aim of the present preclinical investigation is to
evaluate the anti-arthritic efficacy of the siddha formulation Guru Parpam (GP) on freund’s adjuvant
induced arthritis in wistar rats. Siddha formulation GP at both the dose level have shown significant
decrease in the paw volume and paw edema in the peak threshold time of 14th to 21st day. Treatment
with GP at both the dose level have shown significant decrease in arthritic scoring to 1.6 which
signifies the anti-arthritic potential of the formulation GP in the experimental animals. X-ray radio
graphical image of normal control paw of rat’s projects integrated join with normal morphology. Sub-
chondral erosion on joints was observed in arthritic control paw. Treatment with trial drug GP at the
dose of 250 and 500 mg/kg shown significant reduction in joint swelling with reversal in bone and
tissue morphology. In conclusion of the siddha drug Guru Parpam could be considered as drug of
choice in PA in near future.
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1. Introduction

Arthritis is an umbrella term for more than 100
chronic, painful, and debilitating arthritic illnesses.
Arthritis, notably osteoarthritis, is a substantial
contribution to the worldwide disability burden, and
the number of years of disability related to arthritis
grew by 75 percent between 1990 and 2013 [1],
demonstrating that this illness is a developing concern
internationally. Combined with a rising trend in the
frequency of arthritis [2].1t has a detrimental effect on
life and restricts people's movement [3, 4]. In persons
with arthritis, joints distort due to increased volume
and loss of function, as well as cartilage and bone
degradation.

Autoimmunity and chronic inflammation are triggered
in polyarthritis (PA) by an imbalance of pro- and anti-
inflammatory cytokines [5]. PA is defined by synovial
membrane angiogenesis, which contributes to disease
progression, as well as the generation of inflammatory
cells that infiltrate and damage synovial tissue [6].
Cytokines produced from macrophages and fibroblasts
increase the production of both cytokines and
chemokines in arthritis [7]. Interleukin 1 beta (I1L-1)
and tumor necrosis factor alpha (TNF-) are frequently
targeted in ployarthritis therapeutic techniques [8].
Immunology is critical for understanding rheumatic
disorders [9]. Monocytes, mast cells, macrophages,
polymorphonuclear cells, and fibroblast synoviocytes
are all present in joint synovium [10]. Activated
macrophages and synoviocytes release significant
quantities of proteases, IL-1, and TNF. These
cytokines play a significant role in the cascades of
information transmission between inflammatory cells
in arthritis synovitis [11].

Therapeutic options for arthritis include NSAIDS
(Non-Steroidal Anti-Inflammatory Drugs) such as
indomethacin, aceclofenac, phenylbutazone, and
ibuprofen, as well as DMARDs (Disease Modifying
Anti-Rheumatic Drugs) such as cyclosporin A and
methotrexate.  Anticytokine treatment, such as
infliximab, adalimumab, and others, as well as
immune suppressive medications, are frequently used
to decrease inflammation and discomfort in arthritis.
Despite of the clinical efficacy majority of the
aforementioned drugs invites potential undesirable
side effects upon long term usage [12].

The Siddha medicine pioneered the treatment of
inflammation and other degenerative conditions; the
majority of Siddha prperation are made up of minerals,
metals and botanical substances with new therapeutic
properties. Siddha supplements are well-known for
their high safety index, as well as the fact that vibrant
ingredients of the formulation expected to enhance the
healing system by appropriately boosting the cellular
biochemical route. The main aim of the present
preclinical investigation is to evaluate the anti-arthritic
efficacy of the siddha formulation Guru Parpam (GP)
on freund’s adjuvant induced arthritis in wistar rats

2. Materials and Methods

2.1. Experimental Animals

Healthy adult Wistar albino rats weighing between
200-230 g were used for the study. The animals were
housed in poly propylene cages and were kept in well
ventilated with 100% fresh air by air handling unit. A
12 light / dark cycle were maintained .Room
temperature was maintained between 22 -+ 20 C and
relative humidity 50-65%. They were provided with
food (Sai feeds, Bangalore, India) and water ad
libitum. All the animals were acclimatized to the
laboratory for 7 days prior to the start of the study. The
experimental protocol was approved by The
Institutional Animal Ethics Committee of Sathyabama
Institute of science and technology, Chennai, Tamil
Nadu, India. SU/CLATR/IAEC/XVI11/182/2021

2.2. Experimental Design and Induction of arthritis
[13]

The animals were grouped into three groups of 6
animals each. Group | (Right paw normal control and
left paw serves as arthritic control) -received normal
saline, Group Il (low dose treatment group) animal
received 0.1 ml of freund’s adjuvant into the left hind
and treated with 250 mg/kg of GP from day 1 to 21.
Group I (High dose treatment group) animal received
0.1 ml of freund’s adjuvant into the left hind and
treated with 500 mg/kg of GP from day 1 to 21.

2.3. Measurement of Paw volume [14]

Paw volume and Paw thickness will be measured on 0,
Tth, 14th, and 21st, days by using Plethysmometer and
verneir caliper respectively. The mean changes in
injected paw edema with respect to initial paw volume,
were calculated on respective days.
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2.4. Measurement of Paw Edema [15]

Cross Paw thickness was used as a measurement of
inflammation-induced edema. Briefly, the
dorsoventral thickness of each hind paw was measured
using a caliper placed at the border of the phalanges
and metatarsals. The measurement was taken when
each edge of the caliper was just touching the dorsal
and ventral surface of the hind paw

2.5. Assessment of Arthritic Score [16]

0 =no edema or swelling, 1 =slight edema and limited
erythema, 2 =slight edema and erythema from the
ankle to the tarsal bone, 3 =moderate edema and
erythema from the ankle to the tarsal bone, and
4 =edema and erythema from the ankle to the entire
leg.

2.6. Histopathological Analysis [17]

At the end of the study period animals were euthanized
with high dose of anesthetic agents and the hind paws
of control and experimental rats was dissected out and
fixed in 10% buffered neutral formal saline and
processed. Bone samples were immersed in PLP
fixative (2% paraformaldehyde containing 0.075 M
lysine and 0.01 M sodium periodate solution, pH 7.4)
at 4°C. These were then subsequently demineralized
with 10 per cent EDTA solution and dehydrated with
increasing concentration of ethanol before being
embedded in paraffin. The paraffin blocks were then
placed in microtome and 5 pm transverse sections
were obtained.

2.7. Statistical Method

The statistical analysis was carried by one-way
analysis of variance ANOVA (GRAPH PAD PRISM
5 computer program). Results are expressed as +SEM.
The data were statistically analyzed by ONE WAY
ANOVA followed by Dunnett’s multiple comparison
test. Probability P values < 0.05 were considered as
significant.

3. Results

3.1. Effect of GP on Paw volume of arthritis and
treatment group rats

It was observed that there was a significant increase in
the paw volume and thickness of CFA injected paws
when compare to the normal control paw, which
denotes the induction of arthritis characterized by
swelling and edema. Treatment with GP at both the
dose level have shown significant decrease in the paw

volume and paw edema in the peak threshold time of
14th to 21st day. As shown in Table 1.

Table 1: Effect of GP on Paw volume of arthritis and treatment
group rats

Paw Volume in ml
Group Oth Day 7th Day 14th Day 21st Day
0.8667 = 0.8267 = 0.8733 = 081«
Control Paw 0.03 0.04 0.07 0.05
CFA-
Arthritic 0.8933 + 211+ 2.56 = 2.905
Control Paw 0.03 0.05* 0.06** 0.05*
CFA+ 250 0.9517 + 1.853 % 2.05 % 1.737
mg/kg GP 0.05 0.08* 0.09* 0.07*
CFA+ 500 0.7533 = 169+ 1918+ 1.488 £
mg/kg GP 0.04 0.12* 0.09* 0.07*
Values represent mean + SEM of 6 experimental
animals. * P<0.05; ** P<0.01; *** P <0.001.
3.2. Effect of GP on Arthritic score
Results of arthritic assessment scoring reveals the
induction severity of arthritis in CFA injected paws
with the maximum scoring of 3.6. Treatment with GP
at both the dose level have shown significant decrease
in arthritic scoring to 1.6 which signifies the anti-
arthritic potential of the formulation GP in the
experimental animals. As shown in table 2.
Table 2: Effect of GP on Arthritic score of experimental
rats
Paw Thickness in mm
Group 7th Day 14th Day 21st Day
CFA- Arthritic 3.667
Control Paw 2.833+ 0.16 3.333+ 0.42 0.33
CFA+ 250 mg/kg 2.167
GP 2.667 = 0.55 3+ 0.25* 0.40*
CFA+ 500 mg/kg 2.333 % 1.667
GP 0.49* 2.833 + 0.40* 0.21*

Values represent mean + SEM of 6 experimental animals.
* P<0.05; ** P<0.01; *** P < 0.001.

3.3. Effect of GP on Paw edema of Freund’s
adjuvant induced Arthritis

It was observed that there was a significant increase in
the paw volume and thickness of CFA injected paws
when compare to the normal control paw, which
denotes the induction of arthritis characterized by
swelling and edema. Treatment with GP at both the
dose level have shown significant decrease in the paw
volume and paw edema. As shown in table 3.
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Table 3: Effect of GP on Paw edema of Freund’s
adjuvant induced Arthritis

Arthritic Assessment score
Oth 7th 14th 21st

Group Day Day Day Day
CFA-
Arthritic
Control 3.033+ | 4.7% 6.25 + 6.883 +
Paw 0.18 0.12 0.17 0.14
CFA+250 | 3.733+ | 4317+ | 5.967 + 51+
mg/kg GP 0.33 0.24* 0.13* 0.08*
CFA+500 | 3.433+ | 3.967+ | 5.683 485+
mg/kg GP 0.23 0.11* 0.31* 0.19*

Values represent mean + SEM of 6 experimental animals. *
P<0.05; ** P<0.01; *** P <0.001.

3.4. Effect of GP on Radiological changes in
arthritis and treatment group rats

X-ray radio graphical image of normal control paw of
rats projects integrated join with normal morphology.
Sub-chondral erosion on joints was observed in
arthritic control paw. Treatment with trial drug GP at
the dose of 250 and 500 mg/kg shown significant
reduction in joint swelling with reversal in bone and
tissue morphology As shown in figure 1.

CFA- Arthritic Control CFA+ 250 mg/kg of GP CFA+ 500 mg/kg of GP

Figure 1: Effect of GP on Radiological changes in arthritis and
treatment group rats

3.5. Effect of GP on Histologic pathological analysis
of arthritic control, arthritis and treatment group
rats

Sample belongs to normal control paw reveals
prominent histology of synovial membrane with
regular arrangement of cartilage, bone and muscle
architecture on rat paw. Sample belongs to arthritis
control paw has shown induction of arthritis with well-
characterized synovial hyperplasia associated bone
destruction in the joint. Sample belongs to low dose
drug treatment reveals moderate cartilages destruction
with restoring histology of synovium were observed in
sample belongs to group I11. Microscopic observation
of sample belongs to high dose drug treatment rats
exhibits histomorphology of synovial membrane
almost to that of the normal and prominent
arrangement cartilage. As shown in figure 2.
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Figure 2: Effect of GP on Histopathological changes of rat paw of
control arthritis and treatment group rats

4. Discussion

Polyarthritis is a systemic inflammatory disease that
manifests as proliferative synovitis in the joints,
resulting in the loss of articular cartilage and
underlying bone. Around 0.5 percent to 1% of
individuals worldwide are affected with arthritis, with
women being affected two to three times more
commonly than males; RA is also linked with a high
death rate [18]. Treatment for polyrthritis is a
combination of steroidal, non-steroidal, and
immunosuppressive medications intended to manage
inflammatory symptoms and pain, these medications
are linked with a variety of unwanted side effects.
CFA is a commonly utilized arthritis model in which
susceptible strains of rats are injected with heat-killed
Mycobacterium tuberculosis [19]. A quick, reliable,
robust, and easily quantifiable polyarthritis occurs
upon CFA injection [20]. Notably, the joint pathology
reported in the rat model is similar to that observed in
human arthritis, particularly polyarthritis [21]. CFA
has lately gained popularity as a method for
determining the efficiency of herbal medications used
to treat arthritis.

Inflammation is a nonspecific immune defence
process that is activated in response to mechanical
injuries, microbial infections, burns, allergies, and
other unpleasant stimuli. Harmful stimuli activate
nociceptors by releasing a variety of chemical
mediators, including excitatory amino acids,
vasoactive amines (histamine, serotonin), proteins,
peptides, nitric oxide (NO), arachidonic acids
(prostaglandins E2, leukotrienes), and cytokines
[TNF- and interleukin-1], all of which act on specific
receptors and ion channels [22].1t was observed that
there was a significant increase in the paw volume and
thickness of CFA injected paws when compare to the
normal control paw, which denotes the induction of
arthritis characterized by swelling and edema.
Treatment with GP at both the dose level have shown
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significant decrease in the paw volume and paw
edema.

Polyarthritis is a chronic, debilitating, and progressive
autoimmune disease characterized by persistent
proliferative synovitis and synovial inflammation, as
well as severe bone and cartilage degeneration,
culminating in considerable joint damage and
decreased functioning [23]. This pathology can
progress rapidly in an individual and impact several
areas of the body, becoming inflammatory or severely
painful. It is most prevalent in the elderly, but also
affects individuals with degenerative bone disease or
immune system malfunction. This condition, which
may also be caused by the immune system attacking
the synovial membrane, is characterized by swelling,
stiffness, discomfort, and a decrease or loss of joint
function [24]. X-ray radio graphical image of normal
control paw of rats projects integrated join with
normal morphology. Sub-chondral erosion on joints
was observed in arthritic control paw. Treatment with
trial drug GP at the dose of 250 and 500 mg/kg shown
significant reduction in joint swelling with reversal in
bone and tissue morphology.

5.Conclusion

Bronchial asthma relapse higher prevalence across the
globe, as the conventional medicines fails to offer
adequate relief imparts the positive impression on
availing traditional siddha medicines. It was
concluded from the data’s of current cross sectional
study is that siddha physicians utilised versatile
formulations which includes Chooranam, Parpam,
Chendooram, Chunnam, Legiyam, Nei, Mathirai and
Kudineer for managing symptoms associated with
bronchial asthma. Further it was also observed that
siddha therapy found clinically effective with lower
incidence of adverse event in economical mean and at
lesser time. Hence availing siddha medicines found to
ideal in limiting the symptoms associated with
bronchial asthma.
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