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Abstract
The aim of the present study is to investigate the anti arthritic activity of ethyl 

acetate fraction Tephrosia purpurea Linn leaves (TPEAF) at the dose of 200 and 400 mg/kg 
body weight and Rutin at the dose of 100 mg/kg body weight on FCA induced arthritis 
in experimental rats. Arthritis was induced by injecting a 0.1 ml suspension of killed 
Mycobacterium tuberculosis bacteria (0.1% w/v) homogenized in liquid paraffin (Freund’s 
complete adjuvant, FCA) into the right hind paw. Evaluation parameters such as Arthritic 
index, Paw edema was determined on respective days of experiment and pain perception 
parameters such as dorsal flexion pain, Stair climbing activity, and Motility score was 
recorded. The biochemical parameters like serum transaminases, hematological 
parameters, CRP (C- reactive protein), RF (Rheumatoid factor) level were determined.

From all the investigations it has been observed that TPEAF and Rutin showed 
significantly decreased in paw edema. The altered hematological parameters (Hb, RBC, 
WBC, ESR, CRP, and RP) in the arthritic rats were significantly recovered to normal by 
administration of TPEAF and Rutin. Further, the radiological studies revealed TPEAF and 
Rutin showed anti-arthritic activity by indicating less abnormality in bone when 
compared to the disease control group. Findings from the present investigations 
showed that the TPEAF and Rutin exhibit significant anti-arthritic activity.

Keywords: Anti Arthritic; TPEAF; FCA; RF; CRP; Radiological analysis.

Introduction
Rheumatoid arthritis (RA) is a chronic autoimmune disease which affects the 

movement of joints, characterized by destruction of joint, loss of bone and cartilage 
tissue, synovial and systemic inflammation, increased level of auto antibodies most of 
which is a Rheumatoid factor (RF) [1-4]. RA at the start affects the synovial membrane of 
the joint which further leads to damage to both bone and cartilage tissue [5]. The release 
of pro-inflammatory mediators like cytokines, growth factors, RF involved in the 
pathogenesis of RA and again the release of PGE2 (prostaglandin E2) which is 
inflammatory mediators causes vasodilation, increases vascular permeability, pain, 
production of cytokine and protease in the affected joint area [6]. RA occurs in the 
peoples of aged 20 to 50 and incidences are 2-3 times higher in female than male [7]. 
RA is associated with major complications such as cardiovascular disorder (CVD), 
malignancy, pulmonary diseases [8,9]. A huge amount of oxygen free radicals are 
produced by macrophage at the site of injury which produces inflammatory responses 
and while neutralization by the antioxidant can reduce the inflammatory symptoms [10-12]. 
The key aspects in the treatment of RA are to the relief of pain, reduction of pannus 
formation, reduction of joint inflammation [13]. Nowadays Nonsteroidal anti-inflammatory 
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drugs (NSAIDs), Disease-modifying antirheumatic drugs 
(DMARDs), glucocorticoids, immunosuppressant are used for 
the management of RA. These drugs have serious side effects 
which include gastrointestinal toxicity, kidney irritations, 
reproductive toxicity, and cardiovascular complications [14,15].

In the present study, it was examined that Ethyl acetate 
Fraction of Tephrosia purpurea Linn leaves (TPEAF) and Rutin 
for anti-arthritic activity. Various parameters such as paw 
edema, hematological parameters, and pain perception 
parameters, radiological and histopathological study were 
evaluated for the assessment of anti-arthritic activity.

Materials and Methods
Chemicals

Freund’s complete adjuvant was purchased from Sigma 
Aldrich pvt.ltd. U.S.A. Standard biochemical diagnostic kits 
were purchased from Transania Bio-medicals Limited. All the 
chemicals and reagents used were of analytical grade and 
procured from SRL (Mumbai, India), E. Merck (India).

Plant material
The leaves of Tephrosia purpurea Linn were collected 

from the month of June 2016. The plant was identified and 
authenticated by Department of Botany, Savitribai Phule Pune 
University, Pune and a Ref. No (A4/2016) was deposited in the 
herbarium for future references.

Extraction of plant material and preparation of the 
fraction

Dried, finely powdered leaves of Tephrosia purpurea Linn 
(500 g) were defatted with petroleum ether for 72 hours and 
were extracted with 95% ethanol for 48 hours. After filtration, 
the filtrate was concentrated and dried [16]. Ethyl acetate 
Fraction was prepared by adding 1 gm of extract in 10 ml 
distilled water and 10 ml of ethyl acetate in separating funnel. 
Further on shaking two layers of which lower layer was 
isolated. This fraction was evaporated in a rotavapor at 40-50°C 
temperature under vacuum and stored in the refrigerator 
until further use for experimentation [17].

The dose of TPEAF was selected on the basis of toxicity 
study that have been studied earlier and from studies it was 
found that Tephrosia purpurea is not toxic in rat up to the 
dose of 2000 mg/kg [18].

Experimental method
The experiment was performed on healthy male albino 

Wistar rats (180-220 gm) purchased from the National 
Institute of Bioscience, Pune, Maharashtra, India and 
acclimatized in the animal house of Modern College of 
Pharmacy, Nigdi, Pune, Maharashtra India-44 prior to the 
experimental study. The rats were grouped 6 for per cage 
under kept up the ordinary condition in an animal house (i.e.; 
12 hours/12 hour light/dull calendar and 22 ± 2°C with relative 
humidity 55 ± 5%) with free access to standard rat chow pellet 
and water all throughout the examination. The exploratory 
protocol was approved by the Institutional Animal Ethics 
Committee (IAEC) with protocol no. MCP/IAEC/04/2016.

Arthritis was induced by injecting a 0.1 ml (0.1%w/v) 
suspension of killed Mycobacterium tuberculosis bacteria 
homogenized in liquid paraffin (Freund’s complete adjuvant) 
into the right hind paw [19]. Animals were divided into 6 
groups of 6 rats each. Group I: The normal group was 
administered with normal saline. Group II: Disease control 
group, Group III: The standard group received Indomethacin 
(2 mg/kg body weight) p.o. Group IV: The test group was 
administered with TPEAF at the doses 200 mg/kg body weight 
p.o. Group V: The test group was administered with TPEAF at 
the doses 400 mg/kg body weight p.o. Group VI: The test 
group was administered with Rutin at the doses 100 mg/kg 
body weight p.o. The drug treatment was started from the 14th 
day after chronic disease induction and continued till 28th day.

Evaluation of hematological, biochemical and other 
parameters

On 7th, 14th, 21st and 28th day of experiment paw edema 
and the arthritic score was measured for the assessment of 
depth of inflammation. On the same days of the experiment 
pain perception parameters such as dorsal flexion pain test, 
stair climbing test, and motility test were performed. Body 
weight was measured on 7th, 14th, 21st and 28th day by using 
electronic balance and change in their body weight is 
recorded. On 28th day blood withdrawn through retro-orbital 
vein puncture of all group by anesthetizing the animals with 
ketamine and biochemical parameters like hemoglobin 
content, Total WBC count, Total RBC count and ESR were 
analyzed. Whole blood was placed for the evaluation of ESR. 
The level of serum C-reactive protein (CRP) and the 
Rheumatoid factor was determined using the pathology 
laboratory method. Serum was then analyzed for lysosomal 
enzymes such as serum glutamate pyruvate transaminase 
(SGPT), serum glutamate oxaloacetate transaminase (SGOT) 
and alkaline phosphatase (ALP) by using SGPT, SGOT, and 
ALP standard analysis kits. Antioxidant enzymes level of SOD 
(Superoxide dismutase) and CAT (Catalase) were determined. 
Further animals were processed for histopathological and 
radiological assessment.

Statistical data analysis
Data obtained were subjected to one-way analysis of 

variance (ANOVA) Followed by Dunnett’s test using Graph 
Pad Prism 5 software. The values are indicated in mean ± SEM 
and *P<0.05, **P<0.01 was considered significant.

Results
Effect of TPEAF on paw edema

Paw edema was measured by using vernier caliper on 7th, 
14th, 21st and 28th day of experiment and as shown in the 
figure 1 groups treated with TPEAF at the dose of 200 and 400 
mg/kg body weight and Rutin 100 mg/kg body weight 
showed significant reduction in paw edema after 21st day of 
treatment when compared with the disease control group.
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Figure 1. Effect of TPEAF (200 and 400 mg/kg) and Rutin (100 mg/kg) 
on paw edema.

Values are expressed in mean ± S.E.M. (n=6); *p<0.05, 
**p<0.01 vs. Control group, Data analysed by One-way ANOVA 
test followed by Dunnett’s multiple test for comparison.

Effect of TPEAF on arthritic index
As shown in table 1, there was a significant increase in rat 

arthritic index in disease control rats when compared to the 
normal group. Groups treated with TPEAF at the dose of 200 
and 400 mg/kg body weight and Rutin 100 mg/kg body 
weight showed a significant reduction in the arthritic index 
when compared with the control group.

Table 1. Effect of TPEAF (200 and 400 mg/kg) and Rutin (100 mg/kg) 
on arthritic index.

Exp.G Arthritic Index
Day 7th 14th 21th 28th

Normal 0 0 0 0
Disease control 1.6 ± 0.24 2.33 ± 0.21 2.5 ± 0.22 3 ± 00
Indomethacin 1.6 ± 0.24 2.16 ± 0.16 0.66 ± 0.21** 0.4 ± 0.24**

TPEAF (200 mg/kg) 1.4 ± 0.24 1.83 ± 0.30 1 ± 0.36** 0.8 ± 0.20**

TPEAF (400 mg/kg) 1.4 ± 0.24 2 ± 0.25 0.50 ± 0.22** 0.4 ± 0.24**

Rutin (100 mg/kg) 1.4 ± 0.24 2.16 ± 0.30 0.83 ± 0.30** 0.60 ± 0.24**

Values are expressed in mean ± S.E.M. (n=6); *p<0.05, 
**p<0.01 vs. Control group, Data analysed by One-way ANOVA 
test followed by Dunnett’s multiple test for comparison.

Effect of TPEAF on dorsal flexion pain test
Dorsal flexion pain is pain perception parameter 

performed in specific day’s interval of 7th, 14th, 21st and 28th 
day and table 2 showed that TPEAF at the dose of 200 and 
400 mg/kg body weight and Rutin 100 mg/kg body weight 
showed the significant reduction in pain when compared with 
disease control group.

Table 2. Effect of TPEAF (200 and 400 mg/kg) and Rutin (100 mg/kg) 
on dorsal flexion pain score.

Exp.G DORSAL FLEXION PAIN SCORE
Day 7th 14th 21th 28th

Normal 0 0 0 0
Disease control 1.66 ± 0.16 1.83 ± 0.16 2 ± 0.00 2.0 ± 0.00
Indomethacin 1.66 ± 0.16 1.66 ± 0.21 1.33 ± 0.21** 0.5 ± 0.22**

TPEAF (200 mg/kg) 1.66 ± 0.16 1.66 ± 0.21 1.5 ± 0.22** 0.83 ± 0.16**

TPEAF (400 mg/kg) 1.66 ± 0.16 1.66 ± 0.21 1.0 ± 0.00** 0.33 ± 0.21**

Rutin (100 mg/kg) 1.66 ± 0.16 1.5 ± 0.22 1.66 ± 0.16** 0.83 ± 0.16**

Values are expressed in mean ± S.E.M. (n=6); *p<0.05, 
**p<0.01 vs. Control group, Data analysed by One-way 
ANOVA test followed by Dunnett’s multiple test for 
comparison.

Effect of TPEAF on stair climbing activity test
Stair Climbing Activity test performed on 7th, 14th, 21st and 

28th day and as shown in the table 3, groups treated with TPEAF 
at the dose of 200 and 400 mg/kg body weight and Rutin 100 
mg/kg body weight showed significant increased in stair 
climbing score when compared with the disease control group.

Table 3. Effect of TPEAF (200 and 400 mg/kg) and Rutin (100 mg/kg) 
on stair climbing score.

Exp.G STAIR CLIMBING SCORE
Day 7th 14th 21th 28th

Normal 3 3 2.66±0.21 2.5 ± 0.22
Disease control 1.16 ± 0.16 1.00 ± 0.00 0.5 ± 0.22 0.16 ± 0.16
Indomethacin 1.33 ± 0.21 1.00 ± 0.00 1.00 ± 0.00** 2.33 ± 0.33**

TPEAF (200 mg/kg) 0.83 ± 0.16 0.83 ± 0.16 1.66 ± 0.16** 1.33 ± 0.21**

TPEAF (400 mg/kg) 0.83 ± 0.16 0.83 ± 0.16 1.33 ± 0.21** 2.33 ± 0.21**

Rutin (100 mg/kg) 0.83 ± 0.16 0.83 ± 0.16 0.83 ± 0.16** 1.16 ± 0.16**

Values are expressed in mean ± S.E.M. (n=6); *p<0.05, 
**p<0.01 vs. Control group, Data analysed by One-way ANOVA 
test followed by Dunnett’s multiple test for comparison.

Effect of TPEAF on motility test
Motility test is one of the pain perception parameters 

which was performed at the interval of 7th, 14th, 21st and 28th 
day and as shown in table 4, it was observed that treatment 
TPEAF at the dose of 200 and 400 mg/kg body weight and 
Rutin 100 mg/kg body weight showed significantly increased 
in motility when compared to the disease control group.
Table 4. Effect of TPEAF (200 and 400 mg/kg) and Rutin (100 mg/kg) 

on motility score.
Exp.G MOTILITY SCORE
Day 7th 14th 21th 28th

Normal 0 0 0 0
Disease control 1.44 ± 0.16 1.90 ± 0.16 2 ± 0.00 2.0 ± 0.00
Indomethacin 1.23 ± 0.26 1.60 ± 0.21 1.33 ± 0.21 0.5 ± 0.22**

TPEAF (200 mg/kg) 1.60 ± 0.21 1.90 ± 0.21 1.5 ± 0.22* 0.82 ± 0.16**

TPEAF (400 mg/kg) 1.62 ± 0.16 1.66 ± 0.21 1.0 ± 0.00** 0.22 ± 0.21**

Rutin (100 mg/kg) 1.36 ± 0.21 1.45 ± 0.22 1.66 ± 0.16* 0.73 ± 0.16**

Values are expressed in mean ± S.E.M. (n=6); *p<0.05, 
**p<0.01 vs. Control group, Data analysed by One-way ANOVA 
test followed by Dunnett’s multiple test for comparison. 

Effect of TPEAF on body weight
As shown in the table 5, disease control group showed 

remarkably decreased in the body weight as compared to the 
normal group. Under similar conditions, Indomethacin, TPEAF 
(200 and 400 mg/kg body weight) and Rutin (100 mg/kg body 
weight) treated groups showed a significant gain in body weight.

Table 5. Effect of TPEAF (200 and 400 mg/kg) and Rutin (100 mg/kg) 
on body weight.

Exp.G BODY WEIGHT (gm)
Day 7th 14th 21th 28th

Normal 167.7 ± 3.36 195.83 ± 5.11 217 ± 4.5 230.28 ± 9.30
Disease control 156.2 ± 3.73 155.8 ± 5.45 144.5 ± 7.3 123.2 ± 23.12
Indomethacin 160.8 ± 5.58 150.9 ± 5.21 173 ± 12.59* 193.07 ± 2.82*

TPEAF (200mg/kg) 166.4 ± 6.28 160 ± 3.21 169.12 ± 4.33* 173.01 ± 6.09*
TPEAF(400 mg/kg) 163.43 ± 3.07 156 ± 2..21 178.3 ± 5.12* 192.32 ± 2.76*

Rutin (100 mg/kg) 160.4 ± 6.7 155 ± 6.22 166.3 ± 4.16* 170.30 ± 6.20*

Values are expressed in mean ± S.E.M. (n=6); *p<0.05, 
**p<0.01 vs. Control group, Data analysed by One-way 
ANOVA test followed by Dunnett’s multiple test for 
comparison.
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Effect of TPEAF on hematological parameters
In FCA induced untreated group, there was an incredible 

decreased in RBC count and hemoglobin and also a marked 
increased in WBC count and ESR. However, treatment with 
TPEAF reversed these altered hematological parameters and 
the effects for TPEAF were found to be dose dependent. As 
shown in figure 2, it was observed that after the treatment of 
TPEAF (200 and 400 mg/kg body weight) and Rutin (100 mg/
kg body weight), results showed significantly increased in the 
level of RBC and hemoglobin as well as significantly decreased 
the level of raised WBC and ESR in treatment groups.
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Figure 2. Effect of TPEAF (200 and 400 mg/kg) and Rutin (100 mg/kg) 
Hematological parameters.

Values are expressed in mean ± S.E.M. (n=6); *p<0.05, 
**p<0.01 vs. Control group, Data analysed by One-way ANOVA 
test followed by Dunnett’s multiple test for comparison. 

Effect of TPEAF on serum transaminases
In figure 3, there was a significant increased in the 

lysosomal enzyme in disease control rats when compared to 
normal groups. Groups treated with TPEAF (200 and 400 mg/
kg body weight) and Rutin (100 mg/kg body weight) showed 
a significant reduction in rat lysosomal enzyme when 
compared with the control group.

SGOT
SGPT

ALP
0

100

200

300
Normal

Disease control

Indomethacin

TPEAF (200mg/kg)

TPEAF(400mg/kg)

Rutin (100mg/kg)
**

** ** ** ** ** ** **

** ** **

**

Serum transaminases

M
ea

n 
va

lu
e 

(IU
/L

)

Figure 3. Effect of TPEAF (200 and 400 mg/kg) and Rutin (100 mg/kg) 
on serum transaminases.

Values are expressed in mean ± S.E.M. (n=6); *p<0.05, 
**p<0.01 vs. Control group, Data analysed by One-way ANOVA 
test followed by Dunnett’s multiple test for comparison.

Effect of TPEAF on biochemical parameters
The grade of RF factor and CRP showed significantly 

increased in the RF and CRP levels in the disease control 
group, which were observed to be significantly reduced in 
TPEAF and Rutin treated groups (Figure 4).
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Figure 4. Effect of TPEAF (200 and 400 mg/kg) and Rutin (100 mg/kg) 
on CRP and RF level.

Values are expressed in mean ± S.E.M. (n=6); *p<0.05, 
**p<0.01 vs. Control group, Data analysed by One-way ANOVA 
test followed by Dunnett’s multiple test for comparison.

Effect of TPEAF on antioxidant enzymes level
Antioxidant enzymes such as SOD and CAT levels were 

assessed on 28th day. As shown in figure 5 it was found that in 
the disease control group there was decreased level of SOD 
and CAT when compared to the normal group which was 
observed to be significantly normalized in TPEAF and Rutin 
treated groups.
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Figure 5. Effect of TPEAF (200 and 400 mg/kg) and Rutin (100 mg/kg) 
antioxidant enzymes level.

Values are expressed in mean ± S.E.M. (n=6); *p<0.05, 
**p<0.01 vs. Control group, Data analysed by One-way ANOVA 
test followed by Dunnett’s multiple test for comparison.

Histopathological evaluation
As shown in figure 6 histopathological studies of left hind 

paw in Group I - showed the histopathology of the normal 
ankle joint. Group II - arthritic rat joint showed prominent 
abnormalities from the normal joint like edema formation, 
degeneration with partial erosion of the cartilage, destruction 
of bone and extensive infiltration of inflammatory exudates in 
the articular surface. Group III - Indomethacin treated rat joint 
showed normal bone with less cellular infiltrates. Group IV - 
showed cellular infiltrates on the articular surface with less 
cartilage destruction. Group V - showed less inflammatory 
signs like scanty cellular infiltrates, the absence of edema 
formation and normal bone structure. Group VI - showed 
mild pannus formation in which the proliferation of fibrous 
tissue noticed from the cartilage.



International Journal of Traditional Medicine and Applications

15Volume 1 • Issue 1 • 1000103Int J Tradit Med Appl.
ISSN: 2689-1638

 Normal Disease Control

 TPEAF (400 mg/kg) Rutin (100 mg/kg)

 Indomethacin TPEAF (200 mg/kg)

Figure 6. Effect of TPEAF (200 and 400 mg/kg) and Rutin (100 mg/kg) 
on histopathology of left hind paw.

Radiological analysis
The results were observed from X-ray (figure 7) was the 

normal group animals showed an absence of soft tissue swelling 
and bony destruction. The arthritis control group animals were 
found with soft tissue swelling along with the narrowing of joint 
spaces and sign of bony destruction. The TPEAF and Rutin 
groups have shown prevention against bony destruction and 
narrowing of joint spaces by showing less soft tissue. The 
Indomethacin treatment has not shown tissue swelling and bone 
destruction.

Discussion
Arthritis is the inflammatory autoimmune disorder which 

is associated with swelling, damage to bone and cartilage of 
synovial joint results in severe pain and disability [20]. 
Nowadays plethoras of medicinal herbal plants are studied 
and are compared with the conventional medicines to treat 
RA by alleviating the symptoms [21]. RA is an inflammatory 
disease and plant Tephrosia purpurea Linn possesses an anti-
inflammatory activity [22]. The present study was carried out 
with the aim that to treat the symptoms of RA. FCA is 
commonly used and widely accepted animal model to 
evaluate anti arthritic activity and this model contributes to 
the similar pathological symptoms of RA patient to the 
adjuvant-induced arthritic rats [23].

In FCA induced model inflammatory events occurs by 
means of release of TNF-α and IL-6 other inflammatory 
mediators (histamine, serotonin), prostaglandins which result 
in the increase in thickness and swelling of paw [24,25]. All the 
groups showed an increase in the paw edema and 
inflammation except normal group. In the present study, 
results showed that treatment of TPEAF, Rutin and 
Indomethacin significantly decreased paw edema by inhibiting 
inflammatory events.

TPEAF and Rutin treatment groups showed a significant 
reduction in the arthritic score as compared to the disease 
control group on day 21st of treatment and it showed no 

significant variation in the results when compared to the 
normal group on 28th day of treatment. This effect might be 
due to the reduction in the release of prostaglandins (PG) and 
invasion of granulocytes (Neutrophils) [26,27].

 TPEAF (400 mg/kg) Rutin (100 mg/kg)

 Normal Disease Control

 Indomethacin) TPEAF (200 mg/kg)

Figure 7. Effect of TPEAF (200 and 400 mg/kg) and Rutin (100 mg/kg) 
on radiology of left hind paw.

RA is associated with the constant and chronic 
inflammation and pain of the joints which leads to the 
disability of walking [28]. In the present study to detail this 
fact various pain perception parameters such as dorsal flexion 
pain test, stair climbing test, and motility test were performed. 
The results of these tests showed that significant improvement 
in the walking ability and stair climbing activity in TPEAF and 
Rutin treatment groups as compared to the disease control 
groups.

RA is related to the inflammatory condition which causes 
the reduction in absorption of food nutrients from intestine 
[29]. In the present investigation, results showed that the 
disease control group failed to gain weight, while other 
treatment groups showed a significant improvement in body 
weight by absorption of nutrients.



International Journal of Traditional Medicine and Applications

16Volume 1 • Issue 1 • 1000103Int J Tradit Med Appl.
ISSN: 2689-1638

Anemia is one of the symptomatic conditions of RA, 
where the level of RBC and Hb decreases due to some 
disturbances occurs in the erythropoietin levels and premature 
destruction of RBC [30]. In the present investigation, TPEAF 
and Rutin group showed significant restoration of RBC and 
Hb level in comparison with disease control group.

Increased number of WBC represents the stimulation of 
the defense system of the body as they invade foreign 
particles comes in contact with them [31]. In the present 
investigation treatment of TPEAF and Rutin showed the 
restoration of WBC to its normal count which represents the 
immunomodulatory effect of TPEAF and Rutin.

Disease control groups showed the increased level of 
Erythrocyte sedimentation rate (ESR) which indicates the 
inflammatory conditions. Other treatment groups showed a 
significantly reduction in ESR. On the other hand increased 
level of RF shows the initialization of inflammatory processes 
by the release of inflammatory proteins in the system and this 
disturbing level of RF normalized on the treatment of TPEAF 
and Rutin [32]. Increased CRP level is also an indicator of RA 
[33]. On the treatment of TPEAF and Rutin, CRP level gets to 
the normal value as compared to disease control group.

The elevated transaminase enzymes level represents the 
hepatic and kidney impairment, where the SGOT and SGPT 
released from the damaged hepatic cells and also having the 
role in the development of inflammatory mediators [34,35]. In 
present study, it was found that treatment of TPEAF and Rutin 
showed the normalized level of SGOT and SGPT by restoring 
them to the normal level as compared to disease control 
group. This result showed the hepatoprotective and renal 
protective effect of TPEAF and Rutin. The increased level of 
ALP causes bone erosion and further leads to the destruction 
of bone and organ [36,37]. It was found that treatment of 
TPEAF and Rutin significantly reduced to restore the ALP level 
in comparison with the disease control group.

Formation of reactive oxygen radicals forms autoantibody 
against autoantigens that leads to autoimmune diseases like 
rheumatoid arthritis [38]. An antioxidant enzyme like SOD 
and CAT reacts with these free radicals which are an indicator 
of activation of the antioxidant defense system [39]. In the 
present study results showed that the treatment of TPEAF and 
Rutin increased the level of SOD and CAT as compared to the 
disease control group.

In the present study, histological and radiological results 
showed that TPEAF and Rutin treatment groups showed less 
destruction of bone and cartilage tissue, reduced paw swelling 
and reduced hyperplasia. This result revealed that TPEAF and 
Rutin are effective in bone destruction.

From the above results, it can be say that TPEAF and Rutin 
are having a great effect in alleviating the inflammatory 
symptoms by reducing paw edema and arthritic score. The 
findings also showed that TPEAF and Rutin activated the 
immune system as they increased the number of WBC and 
antioxidant enzymes. Other supporting results showed that 
treatment of TPEAF and Rutin restored hematological 

parameters to the normal, showed hepatoprotective and 
renal protective activity. These results showed that TPEAF and 
Rutin have effective treatment in arthritic activity.

Conclusion
Treatment of TPEAF and Rutin showed effective anti-

inflammatory by reducing release of inflammatory mediator 
effect as well as reduced the destruction of joint structure. 
Treatment also showed reduction of paw edema, normalized 
weight gain and radical scavenging activity and improved 
health status. From these results it can be conclude that TPEAF 
and Rutin can be used as medicinal alternative in arthritis.
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