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ABSTRACT  

Background 

Arthritis is one of the leading cause of disability in the world. A radiographic survey suggested that the prevalence 

of arthritis rises from 1% below 30 years and 50% in above 60 years. With this background the present study was 

conducted to evaluate the Anti-  rheumatoid effect of chrysin in freund’s induced arthritis in rats.   

Aim and Objective 

To evaluate the anti-rheumatoid effect of Chrysin in freund’s induced arthritis in rats. 

Materials and Methods 

This study was conducted in the Department of Pharmacology, Rajah Muthiah Medical College, Annamalai 

University. It was done in the period of Jan 2012-Jan 2013 (1 year). 30 rats were divided in two five groups each 

group of 6 rats. G-I (Distilled water), G-II (Freund’s complete adjuvant), G-III (Dexamethasone 0.5 mg/kg), G-IV 

(Chrysin 50mg/kg) and G-V (Chrysin 100 mg/kg). All the animals were treated with their respective drugs for 56 

days. –ray of rats joint was taken at 1
st
 ,7

th
 , 14

th
, 28

th
 and 56

th
 day. At the end of experiment Rats were sacrificed 

and joint was separated and used for histopathology.  

Results 

G-II rats showed significant changes in joint X-ray and histopathology compared to control group. Co-

administration of dexamethasone significantly prevented arthritic changes in joint compared to G-II. High dose 

chrysin showed effect similar to dexamethasone.   

Conclusion 

Chrysin administration significantly prevented freund’s adjuvant induced arthritis in rats. It can be used in the 

treatment of rheumatoid arthritis and other inflammatory joint disorders.    
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INTRODUCTION  

Arthritis is an inflammatory disorder which 

affects the joints. The major pathophysiology is 

development of auto antibodies against the joint 

proteins. [1-3] As  disease  progress it affects the 

organs, blood vessels, skin, muscle and joints.
[4]

  The 

antibody and antigen reactions in the joint stimulate 

the immune Cells leading to damage of the  joints. 

The main symptoms are pain, redness, swelling and 

rigidity in the joint. [5-7] Arthritis causes impairment 

of physical activities and movements of the joints. 

Based on the Pathophysiology it can be classified 

into two types. One  that is due to inflammation is 

called inflammatory arthritis. Another type there is 

no inflammation and it is called non-inflammatory 

arthritis. The osteroarthritis is an example for the 

non-inflammatory type of arthritis. Arthritis can 

develop in old age mainly. [8] The studies showed 

that 1% below 30 years and 50% in people age with 

60 years is the prevalence of arthritis. In India 1.5 

crore people are affected with arthritis. [9-11] Recent 

years the prevalence arthritis increased worldwide. It 

affects females more than males. Arthritis can be 

treated with Anti- inflammatory drugs and 

immunosuppressants. Treatments with synthetic 

drugs produce severe adverse effects. [12] With this 

background present study was planned and conducted 

to evaluate the Anti- rheumatoid effect of Chrysin in 

Freund’s complete adjuvant induced rat model.  

 

MATERIALS AND METHODS  

Animals 

Wister Albino rats weighing 150-200 grams were 

obtained from Central Animal House. They were fed 

on standard rat pellet diet and water was provided in 

feeding bottle. All the animals were maintained under 

standard laboratory conditions Temp of 24 °C and 

humidity of 60-70 %. The study was approved by 

Institutional Animal Ethics Committee. [13] 

Study settings 

This study was conducted in the Department of 

Pharmacology and Central Animal House in Rajah 

Muthiah Medical College, Annamalai University. 

The study was done for one year (From Jan 2012 to 

Jan 2013). The study was approved by Institutional 

Research Committee and Institutional Animal Ethics 

Committee.  

Study groups  

30 Wistar Albino rats were obtained from Central 

Animal House. They were divided into 5 groups of 

each of 6 rats. Group-I (Distilled water), Group-II 

(Freund’s complete adjuvant), Group-III 

(Dexamethasone 0.5 mg/kg), Group-IV (Chrysin 50 

mg/kg) and Group-V (Chrysin 100 mg/kg).  

Procedure  

Arthritis was induced by inj. of 0.1 ml of 0.5% 

Freund’s complete adjuvant into the tibio tarsal joint 

of the left hind paw. After injection G-I was treated 

with distilled water, G-III with dexamethasone and 

G-IV and V with Chrysin for 56 days. The x-ray of 

joint was taken on 1
st
, 7

th
, 14

th
, 28

th
 and 56

th
 day. All 

the rats were sacrificed on 56
th

 day. Joint was 

dissected out and stored in 10% formalin. The stored 

specimens were used for histopathology. Slides were 

stained with H&E stain by standard method. [14]     

Statistical analysis  

The data was analyzed by Statistical Package for 

Social Sciences (Version 16.0). One ANOVA (Post 

hoc) followed by Dunnet t test applied to find the 

statistical significant between the groups. P value less 

than 0.05 (p<0.05) considered statistically significant 

at 95% confidence interval. The data was expressed 

in mean and standard deviation. 

 

RESULTS  

Group-II rats showed significant inflammatory 

changes in joint x-ray compared to G-I. Group-III 

showed significant reduction in changes in joints 

compared to G-II. Group-V showed less pathological 

changes in joint compared to G-I. The similar results 

were observed on 1
st
, 7

th
, 14

th
, 28

th
 and 56

th
 day 

(Image-1,2,3,4,5). G-II joint histology showed dense 

neutrophilic Infiltration, dense fibrocollagenous 

tissue and synovial hyperplasia. G-I showed normal 

histopathology. G-III and V showed significant 

reduction in histopathological changes in joint 

compared to G-II. G-IV showed lesser effect 

compared to G-V (Figure-1,2,3,4,5).  
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Image-1: X-ray of joints of all the groups on 1

st
 day 

 

 

Image-2: X-ray of joints of all the groups on 7
th

 day 

 

 
Image-3: X-ray of joints of all the groups on 14

th
 day 

 
Image-4: X-ray of joints of all the groups on 28

th
 day 
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Image-5: X-ray of joints of all the groups on 56

th
 day 

 
Figure-1: Histology of joint Group-I (Distilled water) 

 

Figure-2: Histology of joint Group-II (Freund’s complete adjuvant) 

 
Figure-3: Histology of joint Group-III (Dexamethasone 0.5 mg/kg) 
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Figure-4: Histology of joint Group-IV (Chrysin 50 mg/kg) 

 

 
Figure-5: Histology of joint Group-V (Chrysin 100 mg/kg) 

 

DISCUSSION  

The arthritis inducing agent Chrysin also known 

as “Blue passion flower’. These are  dihydroxy 

flavones. Chrysin showed anti-tumor, anti-diabetic, 

anti-oxidant and anti-inflammatory properties in 

various animal models. [15-17]. In this study 

Freund’s complete adjuvant used for the induction of 

arthritis in rats. Dexamethasone was used as a 

standard drug. Two graded doses of Chrysin used as 

test drugs. Dexamethasone Is a  known steroid and is 

used in the treatment of various immune and 

inflammatory conditions. In this study Chrysin effect 

was Compared to dexamethasone.  

In radiological examination in group-II showed 

massive soft tissue edema around the joint area. 

While a marked reduction in soft tissue swelling 

around the joint was observed in group-IV (Chrysin 

50 mg) and group-V (Chrysin 100 mg) and 

comparable to the standard drug Dexamethasone 0.5 

mg (Group-III). In the tibiotarsal joint of normal rats 

(Group-I), there was presence of normal connective 

tissue structure with the absence of necrosis. It did 

not show any evidence of neutrophilic infiltration. 

Mamatha K et.al study also showed similar effects of 

Chrysin in freund’s induced arthritis in rats. [18]  

The histopathological analysis of infected joints 

showed thickening of synovium, because of increase 

in number and size of cells in synovial membrane 

with colonization of neutrophils and plasma cells. 

Histopathological evaluation of the tibiotarsal joint of 

control rats (Group-II) showed massive influx of 

inflammatory cells, synovial hyperplasia with mono 

and polymorphonuclear cells accumulation in the 

joint and edema associated with granuloma 

formation. It also showed the presence of higher 

degree of necrosis. Treatment with dexamethasone 

0.5 mg/kg (Group-III) showed normal connective 

tissue of tibiotarsal joint with the presence of lower 

degree of edema. There was absence of necrosis and 

only minimal neutrophilic infiltration was observed.  

Tibiotarsal joint of rats treated with Chrysin 50 

mg/kg (Group-IV) showed presence of mild necrosis 

with low amount of neutrophilic infiltration. It did 

not show any sign of granuloma formation but mild 
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edema was present. Necrosis was not observed in this 

group. Tibiotarsal joint of rats treated with Chrysin 

100 mg/kg (Group-V) showed mild skin thickening, 

presence of almost normal connective tissue 

structure, fibrocollagenous tissue and synovium with 

almost minimal neutrophilic infiltrates, with absence 

of necrosis. Histopathological analysis of Chrysin 50 

mg/kg (Group-IV) and Chrysin 100 mg/kg (Group-

V) were in fact comparable to that of standard drug 

Dexamethasone 0.5mg/kg (Group-III). Based on the 

x-ray and histopathological results of present study 

proved anti-rheumatoid effect of Chrysin in Freund’s 

complete adjuvant induced arthritis in Wistar Albino 

rats.  

 

CONCLUSION  

Chrysin showed similar effects like 

dexamethasone in this study. Administration of 

Chrysin prevented arthritic changes in joint. From the 

observations of this study it can be concluded that 

Chrysin can be given Alone or along with other drugs 

in the treatment of rheumatoid arthritis. More pre-

clinical and clinical trials are further  required to 

explore its mechanism of action and adverse effects.  
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