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ABSTRACT

Background: Rheumatoid arthritis (RA) is emerging as a prevalent disorder with a higher rate of
complications, morbidity, and mortality. This highlights the need for Ayurvedic medicines for reducing the
impact of RA. Aims and Objective: To study the effect of 3-month treatment of Guduchi Ghan Vati (Aqueous
extract of Tinospora cordifolia) and Sunthi churna (Zingiber officinale powder) along with Virecana Karma
(medicated purgation) in patients with RA. Material and Methods: 40 patients of age group 20-60 years, of
either sex meeting the European League Against Rheumatism (EULAR) criteria of RA were randomly divided
into two groups, Control and Intervention. The intervention group received Virecana (medicated purgation)
followed by Guduchi Ghan Vati (Aqueous extract of Tinospora cordifolia) 4 tab TDS (1 tab= 500 mg), Sunthi
churna (Zingiber officinale powder) 5g BD, while the control group was given Tab. Etoricoxib at a fixed dose of
90 mg OD for 90 days. All participants gave written informed consent. An assessment was done by
improvement in chief complaints and biochemical parameters (RA-titre, CRP, Anti-CCP titers and TNF-alpha) at
baseline and at the end of 12 weeks. Adverse events and drug tolerability were analyzed. Results: Clinical
symptoms and biochemical parameters were significantly reduced from beginning to end of the treatment
(P<0.001). Conclusions: The study provided good evidence in support of the efficacy and safety of Virecana
Karma (medicated purgation) followed by Guduchi Ghan Vati (Aqueous extract of Tinospora cordifolia) and
Sunthi churna (Zingiber officinale powder) in the management of Rheumatoid arthritis.
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differences diminish in the older age group [6].

symmetrical peripheral inflammatory polyarthritis that
results in joint destruction and will be related to extra-
articular manifestations [7]. The etiology and multiple

INTRODUCTION

Rheumatoid arthritis (RA) is an inflammatory systemic,

chronic, disorder with an unknown reason that mainly
involves joints but it can cause multiple extra-articular
manifestations, too [1]. RA is the most prevalent
autoimmune disease that affects 1-1.5% of the people
around the world [2, 3]. The joint injury was seen to be
associated with the early feature of the illness [4, 5].

The age of onset is usually around the 30s with the peak
in the 50" decade of life. RA with disease onset at ages
below 65 years is called Young-Onset RA (YORA) while
RA starting at ages over 65 is called Late-Onset RA
(LORA). The prevalence increases with age, and gender
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lifestyle and environmental factors are associated with it
[8].

well understood. The joint damage, swelling, and
synovitis, characterizing active RA are the final results of
inflammatory processes and complex autoimmune that
involve components of both the adaptive and innate
immune systems. In a prone individual, the interaction of
environment and genes results in a loss of tolerance of
self-proteins that contain a citrulline residue. These
proteins are produced by post-translational modification
of arginine to citrulline by the enzyme peptidyl arginine
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deiminase [9].

Prostaglandin E2 increases the production of interleukin-4
and decreases the formation of interleukin-1, interleukin-
2, and TNF-a, which can be a reason for autoimmune
disorders including rheumatoid arthritis [10].

NSAIDs are the most commonly used substances for
symptomatic treatment. NSAIDs are effective analgesic
and anti-inflammatory drugs, which can inhibit the
biosynthesis of prostaglandin at the level of
cyclooxygenase enzyme (COX) [11, 12].

NSAIDs are also related to several gastrointestinal issues,
ranging from mild to severe dyspeptic symptoms, the
development of duodenal or gastric ulceration, perforation
or hemorrhage, and other events that may lead to death or
hospitalization [13].

Nowadays the use of alternative therapies, including
medicative herbs and acupuncture is growing and
according to reports, about 60-90% of dissatisfied arthritis
patients are likely to use the complementary and
alternative medicine (CAM) approach to overcome pain
and related problems [14].

nti-citrullinated  protein  antibodies (ACPA) and
rheumatoid factor (RF) are autoantibody systems that are
most commonly used to classify/diagnose RA. They are
the prelude to the onset of symptoms of the disease and
predict a more severe course of it, playing a pathogenic

role in RA. Therefore, they promote a lot of accurate
prognoses and contribute to much better illness
management. Their importance has recently been
emphasized by the insertion of ACPA alongside the
previously included RF on EULAR RA diagnostic criteria
[15].

MATERIAL AND METHODS

Objective the aim of the present study was to evaluate the
safety and efficacy of Virecana Karma (Medicated
purgation) followed by Guduchi Ghan Vati (Aqueous
extract of Tinospora cordifolia) and Sunthi churna
(Zingiber officinale powder) by evaluating improvements
in chief complaints and biomarkers. This investigation
was carried out according to Indian Council of Medical
Research (ICMR) ethical guidelines for biomedical
research adopted from World Medical Association
(WMA) — Declaration of Helsinki on human participants
and Schedule Y of Drugs and Cosmetics Act, India,
amended in 2005. The patients attending the outpatient
department of the institute participated in the study.
Method of drug administration for Virecana karma was
shown [Table 1].

Table 1. Method of drug administration for Virechana karma

S.No Procedure Drug & dose Duration

1. Dipana — Pacana Trikatu churna 3g TDS with warm water (half an hour before meal) 3 days

Pancatikta-Ghrita starting from 30 ml with a daily increment of 30 ml
2. Snehapana . 7 days
till Samyak Snehana.
3. Abhyanga & svedana Mahanarayana Tail once daily 3 days
. o . . . On the day of
4. Virecana Karma Trivritta Leha 50-100g with ushnodaka (depending on the condition) Virechana
5. Sansarjana Karma Diet as per shuddhi 7 days
Patients patients with psoriatic arthritis, osteoarthritis, and gouty

40 patients of either sex, diagnosed for RA as per
EULAR (The European League against Rheumatism)
criteria were recruited from patients visiting the outpatient
department of Kayacikitsa, Sir Sunder Lal Hospital, IMS-
BHU, Varanasi, India.

Washout period

a two-week washout period only if the patients give the
previous history of taking Ayurvedic/Allopathic/any
medicine (any local or oral application was gradually
withdrawn within 1 week and the subject did not give any
medicine for the next week and then he/she was registered
for the trial).

Subjects of the age range of 20-60 years of either sex,
willing to participate in the investigation for twelve
weeks, and diagnosed as per EULAR diagnostic criteria
with symptoms of RA were included in the study.
Exclusion Criteria:
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arthritis, history of a fractured joint or trauma, and
surgical history to the joint in last 6 months were not
included in the study. Furthermore, patients with gross
disability in their daily routines such as confined to a
wheelchair or bedridden subjects, prolonged (more than 6
weeks) medication with corticosteroids, uncontrolled
type2 diabetes, uncontrolled hypertension (higher than
160/100 mmHg), any deformity of knee, hip or back
altering the posture and gait, , antidepressants,
anticholinergics, past history of atrial fibrillation, acute
coronary syndrome, myocardial infarction, stroke or
severe cardiac arrhythmia within the last six months,
severe nephritic or hepatic disorders, and pregnant and
lactating ladies were additionally excluded from the
study.

Withdrawal criteria
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The subjects were free to withdraw from the experiment
whenever they wanted, without the permission of the
investigator or any reason. Furthermore, if the treatment
was not followed or any side effects occurred ( At least
80% compliance was necessary to continue the study), the
investigator could discontinue the subject. In these cases,
steps are taken to inform the reasons for the withdrawal
and were recorded in the case report forms.

Screening Methods

All patients included in this study were thoroughly
examined and data were recorded systematically.
Laboratory investigations were carried out at Clinical
Laboratory, IMS BHU, Varanasi, in all patients at
baseline and on 90th day of the intervention.

Study design

The study was an intervention-controlled, randomized,
and prospective trial with 1:1 participants assigned to 2
groups. The scholars who were involved in administration
distribution, and randomization of the articles were
independent of the investigators. Random numbers
generated by computer were used in the study. Block size
was four. The patients were divided into intervention and
control groups with an equal proportion. Based on mean
difference and Standard Deviation of the difference of
Baseline and post-study of RA titer (66.30+76.20) of the
previous study conducted on the similar subject, the
calculated sample size is n=16 further assuming 20% loss
to follow up the required sample size is 20 in each group.
Therefore, 40 patients were enrolled for the study among
which 8 patients declined to participate at different points
of time in the trial. (Fig.1. flow chart of participants)

Randomized
Rheumatoid arthritis (n=40)

(mn=40)

h 4

Allocated to treatment
(m=40)

b J
Intervention Group (n=20)

h 4
Control Group (n=20)

Follow-up
(n=50)

b d i
Withrawals (n5) Withdrawals (n=0
Lostto folllow P @=2) Lost to follow uE: l:r1=)O)
Protocol violation (n°3) Protocol viclation (n=0)
*Other reasons (n=0) *Other reasons (n=0)
Analysis
¥ L d
Analyzed (n=12) Analyzed (n=2 D)
**Excluded from analysis (n=3) Excluded from analysis (n=0)

Figure 1. Participant flow chart
*QOther reasons include non-compliance and migration of patient to a distant location. **Patients did not report
for follow-up after randomization.

Intervention

All the patients were randomly divided into 2 groups:
Control and Intervention. The intervention group (n=20)
received Virecana Karma followed by Guduchi Ghan
Vati (Aqueous extract of Tinospora cordifolia) [16] and
Sunthi (Zingiber officinale powder), while the control
group (n=20) received Tab. Etoricoxib at a fixed dose of
90 mg OD for 90 days.

Interventions were from classical textbooks of Ayurveda.
The intervention dose was according to classical studies.
All  drugs were procured from the Ayurvedic
Pharmacopoeia of India (API) complied GMP (Good
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manufacturing practice) certified company. [17] The
intervention duration was 90 days with follow-up on
every 30 days. The nature and design of the investigation
were explained to patients, and informed consent was
obtained. The study was authorized by the Institutional
Ethics Committee (Protocol Id ECR/526/Inst/UP/2014
was approved by the Institutional Human Research Ethics
Committee of Banaras Hindu University, IMS, Varanasi,
Date of Approval 21.03.2015). Data collection was from
March 2016 to February 2017. During the study, it was
asked from the patients to adhere to the treatment protocol
and report any effects as quickly as possible to the
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investigators. During the intervention, the investigators
screened any new or existing manifestations leading to
significant distress, for possible adverse events.

Criteria for assessment

Primary Outcomes:

Chief complaints were primary outcomes.

Secondary Outcomes:

The secondary outcomes were RA factor, CRP, Anti
CCP, and TNF-alpha, recorded by following the standard
operating procedures.

Blinding and masking

Double-blinding was not possible because this was an
interventional study. The Proforma was coded and
analyzed only after the study completion. The statistician
who did the randomization and data analysis was blinded
to the treatment status of the individuals.

Statistical methods

The analysis of the data using SPSS software 20.0 (IBM
Corp. Released 2011. IBM SPSS 20.0. Armonk, NY:
IBM Corp) describing quantitative measures are
expressed as median or mean = SD or SE or the mean
with range. Qualitative variables are presented as counts
and percentage. Comparison of variables representing
categorical data was performed using the Chi-square test.
All p (probability) values were reported based on two-
sided significance test and all the statistical tests were
interpreted as significance at 5% level (p < 0.05)

RESULTS

A total of 40 patients participated in the study. No
patients in either group reported any adverse effects.
Patients Characteristics

In this study, patients with age ranges of 31-40 and 41-50
were more affected (26.66% and 41.66% respectively).
Furthermore, most of the subjects (70%) had tea/coffee
addiction; 53.33% had constipated bowel habit; The onset
of disease was found insidious in 71.66%; 50% were
housewives; 45% were in middle economic status and
23.33% in a lower class; 33.33% had the illness duration
of 3-4 years and 30% between 1-2 years; 70% of patients
did not have any positive family history. There were not
any significant changes at the end of treatment from
baseline in the vital signs i.e. pulse rate, Respiratory rate,
diastolic and systolic blood pressure, appetite, and body
weight.

Primary outcome

Significant A significant improvement was found in the
cases between the pre- and post-treatment in various
symptomatic domains in yoga group individuals.

In the intervention group, 66.70% of cases had a severe-
to-extreme grade of pain before treatment, which
decreased in successive follow-ups, and in the 3 follow-
up, 75% belonged to no pain to a mild grade of pain.
Statistically, both groups were found significant
(p<0.001) There was not any significant difference
between groups after completion of the treatment
(because p was >0.05 in both cases) but the intervention
group showed the highest percentage of cured subjects
[Table 2].

Table 2. Pain assessment in both groups at baseline and post-study

Pain
Grade Intervention Group Control Group
Baseline (%) Post study (%6) Baseline (%) Post study (%6)
0 (Absent) 0(0%) 2(16.7%) 0(0%) 0(0%)
1 (Mild) 0(0%) 7(58.3%) 2(10%) 11(55%)
2 (Moderate) 4(33.33%) 2(16.7%) 8(40%) 5(25%)
3 (Severe) 6(50.0%) 1(8.3%) 7(35%) 3(15%)
4 (Extreme) 2(16.7%) 0(0%) 3(15%) 1(5%)
Intragroup comparison ¥%=29.06 x%=24.140
(Friedmans test) p = 0.000 p = 0.000
Intergroup comparison z=0.91 z=1.60
(Mann-Whitney test) p=0.36 p=0.11

In both control and intervention groups, the initial
percentage of cases with no symptom was 0%, which
respectively became 20% and 50% after the 3" follow-up

and is statistically significant (P<0.001). There was not
any significant difference between the groups (p>0.05).
[Table 3].

Table 3. Tenderness assessment in both groups at baseline and post-study

Tenderness
Grade Intervention Group Control Group
Baseline (%) Poststudy (%) Baseline (%) Post study (%)
0 (Absent) 0(0%) 6(50%) 0(0%) 4(20%)
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1 (Mild) 0(0%) 3(25%) 1(5%) 6(30%)
2 (Moderate) 5(41.7%) 2(16.7%) 9(45%) 4(20%)
3 (Severe) 7(58.3%) 1(8.3%) 10(50%) 6(20%)
. y> =226
Intragroup comparison x? =16.59
(Friedmans test) p=0.000 p =0.001
Intergroup comparison z=0.55 z=1.85
(Mann-Whitney test) p =0.57 p = 0.06

Observation in the intervention group shows that the
number of cases with absence of swelling was 0%
initially which became 50% after the 3™ follow-up, which
is statistically significant (P<0.001); in the control group,

(p>0.05)

the number of cases with the absence of symptom in the

[Table 4].

3 follow-up remained the same with some improvement,
which is also statistically significant (P<0.05). There was
not any significant difference between the groups

Table 4. Swelling assessment in both groups at baseline and post-study

Swelling
Grade Intervention Group Control Group
Baseline Post-study Baseline Post-study
0 (Absent) 0(0%) 6(50%) 0(0%) 0(0%)

1 (Mild) 1(8.3%) 3(25%) 1(5%) 10(50%)

2 (Moderate) 6(50%) 2(16.7%) 10(50%) 7(35%)

3 (Severe) 5(41.7%) 1(8.3%) 9(45%) 3(15%)
Intragroup comparison x?=24.51 y?=15.74
(Friedmans test) p = 0.000 p =0.001
Intergroup comparison z=0.26 z2=243
(Mann-Whitney test) p=0.79 p =0.015

In the intervention group, the severity of stiffness
decreased with each follow-up. Initially, the number of
cases with absence of symptom was 0%, which became

41.70% after the 3 follow-up, which is statistically

significant (P<0.001) while it was insignificant in the
control group. There was not any significant difference
between the groups (p>0.05) [Table 5].

Table 5. Stiffness assessment in both groups at baseline and post-study

Stiffness
Grade Intervention Control
Baseline Post-study Baseline Post-study

0 (Absent) 0(0%) 5(41.7%) 0(0%) 2(10%)

1 (Mild) 2(16.7%) 4(33.3%) 2(10%) 9(45%)

2 (Moderate) 4(33.3%) 1(8.3%) 9(45%) 6(30%)

3 (Severe) 6(50%) 2(16.7%) 9(45%) 3(15%)

Intragroup comparison x%=16.807 ¥?=12.194

(Friedmans test) p =0.001 p =0.007
Intergroup comparison (Mann- z=0.04 z=155
Whitney test) p = 0.96 p=0.12

Secondary outcomes

The pre- and post-intervention assessments were carried
out by evaluating biochemical profiles. Mean+ SD was
used to assess the effect of treatment through the outcome

from baseline to the 90" day (FU-3). In the treatment

analysis, the participants in the intervention group showed
greater improvement than the participants in the control
group (P<0.05) [Table 6].

Table 6. Biochemical assessment in both groups at baseline and post-study

. . Intervention Group Control Group
Biochemical - -
profiles Baseline Score Follow up score Baseline Score Follow up Score
(Mean £ SD) (Mean + SD) (Mean + SD) (Mean + SD)
RA Factor 49.04 £23.33 3791+6.71 42.95+21.21 38.96 £ 29.01
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CRP 11.01+6.18 6.07 +4.22 11.15+5.89 8.60 + 3.54
Anti ccp 59.04+27.74 37.90 £ 19.56 54.69 £+ 27.37 50.26 £ 26.15
TNF-alpha 22.50+11.02 15.65%8.75 21.32+8.57 14.87+7.30

DISCUSSION

This was a randomized controlled prospective study of
assessing the efficacy of Virecana karma (purgation)
along with with Guduchi Ghana vati and Sunthi churna
for 12 weeks on 40 subjects diagnosed with RA in
comparison to tab Etoricoxib. Results of the study
showed that 41.66% of subjects had the age range of 41-
50 years old. The results were statistically highly
significant (p<0.001) and encouraging at the end of the
study. The mean changes in biochemical parameters
decreased in every follow-up visit. The percentage of
changes in subject of chief complaints significantly
decreased compared to their baseline values. Findings
showed that the combination of Ayurvedic drugs reduced
joint pain; joint tenderness; joint stiffness; joint swelling;
and improved physical function [Tables 1, 2, 3, 4].
Baseline to end of the study values was observed in safety
laboratory parameters including RA factor, CRP, Anti—
CCp, and TNF alpha. No change was observed in the X-
ray of joints.

, joint pain and tenderness relief were found statistically
significant in both groups (p <0.001). However, the relief
was 74.7% and 45% in the intervention and control
groups, respectively. (Tables 1, 2). Relief in joint swelling
was significant in  both groups (p<0.001). The
improvement percentage was 45% and 66.4% in the
control and intervention groups, respectively (Table 3). In
the case of joint stiffness, the intervention group showed a
significant improvement of 58.1%, whereas it was 45% in
the control group (P<0.05) (Table 4).

Mean changes in RA factor after treatment was found
22.68 % and 9.3 % in intervention and control groups,
respectively, which was statistically significant (p<0.001)
in both groups (Table 6). In the acute phase, RA factor
fluctuates but in chronic conditions, it becomes stable for
long duration and needs a long-term treatment to reduce
the value. Mean changes in CRP (Table.6.) after treatment
was 44.82% and 22.89% in the intervention and control
groups, respectively. The CRP level in RA is frequently
used along with the assessment of articular tenderness and
swelling to estimate the disease activity level [19]. Mean
changes in Anti-CCP (Table 6) after treatment was 35.8%
and 8.1 % in intervention and control groups,
respectively. Mean changes in TNF-alpha (Table 6) after
treatment was 30.43% and 30.22 % in the intervention
and control groups, respectively. The results were found
statistically significant in both groups.

Basically optimal management of RA is required within
3-6 months after the onset of the disease since substantial
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irreversible joint damage has been shown to occur within
the first 2years. Therefore, reliable outcome and
biomarker measures are necessary to evaluate the
prognosis, establish an early detection, and achieve better
management of the disease [20, 21].

The present study on the basis of observation & results
shows that trial formulations are significantly efficacious
in patients of RA but the effect is enhanced by Virecana
therapy. After the Virecana karma increased immunity
was observed and relief was noted [22].

Ayurvedic medicinal plants have shown significant
biological effects, in particular, anti-inflammatory and
immunomodulatory effects that are potentially useful and
suitable for the treatment of chronic musculoskeletal
disorders [23].

Tinospora  cordifolia ~ (Willd.)  Miers  (family
Menispermaceae), [24] an important medicinal plant also
known as Guduchi, is used for its immunomodulatory and
anti-inflammatory actions [25-34]. The whole of the plant
is medicinally used, but the Ayurvedic Pharmacopoeia of
India has approved the use of stem as a medicine. This is
due to higher alkaloid content in the stems than in the
leaves [35]. Guduchi Ghana [36] (a concentrated form of
decoction) is the secondary Kalpana (formulation)
derived from the primary Kalpana, i.e. Kwatha
(decoction) that is obtained from the aqueous extract of
the stem of Guduchi (Tinospora cordifolia Miers). Many
investigations have been conducted to evaluate the anti-
inflammatory activity of the decoction [37], alcohol
extracts [38], and water extract of the stem of Guduchi (T.
cordifolia that grows on Azadirachta indica) [39-42]. The
water extract of the T.cordifolia is found to be more
potent than any other extracts [43]. Therefore, it has been
planned to compare the anti-inflammatory effect of the
market sample and classically prepared of Guduchi
Ghana vati. It improves acute inflammation by inhibiting
fluid exudation [44]. An analgesic effect of T. cordifolia
has also been reported in investigations [45].

discovered the anti-inflammatory activity of Zingiber
officinalis in 1982 [46]. They found that the anti-
inflammatory activity of Zingiber (ginger) is through
inhibiting  prostaglandins and also  leukotriene
biosynthesis [47]. Young et al. studied the analgesic and
anti-inflammatory  effects of 6-gingerol, a main
phytochemical constituent in Zingiber officinale [48].
Haghighi et al. compared the anti-inflammatory effect of
ginger with ibuprofen (a commercially available anti-
inflammatory medicine that is prescribed for arthritis)
[49]. Both of them exhibited a similar anti-inflammatory
effect, showing ginger as an effective and potential anti-
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inflammatory agent. R.D. Altman et al. reported that the
effect of NSAIDs on the inflammatory process is mainly
caused by inhibiting the synthesis of prostaglandin.
Contrary to this, ginger extract is a complex mixture that
reduces inflammation  through  inhibiting  the
prostaglandin synthesis, decreasing the production of
TNF-0, and inhibiting lipo-oxygenase. The current
injectable protein therapies have limitations and risks and
oral, small molecules like ginger that regulate TNF-u
biology can replace them or provide better control of
disease either alone or with existing therapies [50].
ThusThus, the study shows that the trial formulation of
Guduchi Ghana Vati and Sunthi churna is effective for
RA. However, it shows better results when given along
with Shodhana karma (purification therapy) in the form
of Virecana Karma (medicated Purgation). For evaluation
of the drugs’ safety, laboratory studies i.e. CBC, Hb%,
ESR, Renal Function Test (RFT), Liver Function Test
(LFT) were performed at baseline and at the end of the
90th day. No adverse effect was observed during the
study.

CONCLUSION

It was concluded that the aqueous extract of tinospora
cordifolia and zingiber officinale powder along with
medicated purgation (virecana) was effective for
Rheumatoid arthritis. RA is a genetic and autoimmune
disease in origin; so, the complete remission is not
possible. The general quality of life was found to be more
improved in patients of the intervention group because of
the combination of Virecana Karma (medicated
purgation) with the trial drugs. This prospective study
provided some evidence in support of the safety and
efficacy of Ayurvedic medicines. It is an effective and
safe way to treat RA.
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