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ABSTRACT 
Localized bone loss in the form of bone erosions and peri-articular osteopenia constitutes important signs for the diagnosis 
of rheumatoid arthritis. In the present study, the effect of Albizia lebbeck Methanolic extract (AL) on the bone erosion turn 
over was studied by analyzing various markers of bone erosion like histological and radiological analysis of the joints in 
Freund’ complete adjuvant induced- arthritis in rats. The anti-arthritic activity of methanol extract of the bark of Albizia 
lebbeck (Mimosaceae) was evaluated against Freund’s complete adjuvant induced- arthritis induce arthritis model in rats. 
Arthritis was induced in rats by injecting 0.1ml of Freund’s complete adjuvant containing 6 mg of heat killed 
mycobacterium tuberculosis in 1ml paraffin oil into the left hind paw of the rat intradermally. AL (200 mg/kg, 400 mg/kg, 
600 mg/kg body weight/day) was administered orally for 12 days. On 21st day of experiment, the histopathological and 
radiological observation was carried out along with rheumatoid factor and arthritic index. It can be concluded that Albizia 
lebbeck Methanolic extract (AL) possesses strong anti-arthritic property by modulating bone erosion. 
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INTRODUCTION 
Bone loss is a common feature of various inflammatory 
arthritis Bone erosions results from the activation of an 
inflammatory response that increases the number and activity 
of osteoblasts. Bone erosions and peri-articular osteopenia 
constitutes an important signs for the diagnosis of rheumatoid 
arthritis. [1-2] The complete freund”s adjuvant induced arthritis 
model represents a systemic inflammatory disease with bone 
and cartilage changes similar to those observed in RA. The 
common pathological features of adjuvant arthritis in rats and 
RA inhuman are joint swelling associated with cellular and 
pannus invasion of the joint space and bone resorption. [3-4] 
Strong bone loss after intense arthritis is induced when 
adjuvant is injected into the foot pad. [5-6] The major site of 
irreversible tissue damage originates from synovium lining 
the joint capsule with cartilage and bone, which is often 
termed the “pannus” and this is a characteristic feature of 
RA.  
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Albizia lebbeck Benth. (Family: Mimosaceae) is an unarmed 
deciduous which grows about 12-21 m high, bark pale with 
glabrous young shoot. The bark is bitter, cooling, alexiteric, 
anthelmintic, cures “vata”, diseases of the blood, leucoderma, 
itching, skin disease, piles excessive perspiration, 
inflammation, bronchitis, good in rat bite. The bark is good 
for opthalmia. The flowers are given for asthma and for 
snakebite. All parts of the plant are recommended for the 
treatment of snake-bite. [7] It is reported to possess nootropic 
[8-9], anxiolytic [9], anticonvulsant [10-11], antifertility [12] and 
antidiarrhoeal. [13] Different phytochemicals have been 
Isolated from beans which include albigenin - a triterpene [14] 

and albigenic acid -a triterpenoid sapogenin. [15] 
Albiziahexoside– a bioactive saponin isolated from bark. [16]

MATERIALS AND METHODS 
The Albizia lebbeck was collected in the month of February 
from    Balwa  chokadi (Chiloda) gandhinagar Gujarat, India. 
& aunthetification was done by pharmacognosy department 
and voucher specement was deposited in hurbenuium 
museum of SKPCPER. Freshly colleted plant parts were 
washed. The bark was pulverized to coarse powder. The 
powder was extracted with methanol in a Soxhlet apparatus. 
The extract was evaporated under reduced pressure by a 
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rotary vacuum evaporator until all the solvent had been 
removed to give an extract. Preliminary qualitative analysis 
of methanol extract showed the presence of Tannins, 
saponins, reducing sugars and triperpenoids. Methanolic 
extract was administered orally to animals after suspending it 
in 2 % v/v Tween 80 aqueous solution. Freund’s complete 
adjuvant was procured from Sigma chemicals, St. Louis, 
USA. All other chemicals used were of analytical grade. The 
drugs were prepared as described in the Formulary of Siddha 
medicine. 
Experimental design  
Adult female wistar rat (prevalence of rheumatoid arthritis is 
more in female) with an initial body weight of 200 to 300 g 
were taken, and divided into six groups each containing six 
animals. On day zero, all rats were injected into the sub 
plantar region of the left hind paw with 0.1 ml of Freund’s 
complete adjuvant. This consist of Mycobacterium butyricum 
suspended in heavy paraffin oil by thorough grinding with 
motor and pestle to give a concentration of 6 mg/ml. Dosing 
with the test and standard compounds was started on the first 
day and continued for 12 days according to the following 
schedule:  
Group I:             Normal control (Distilled water),  
Group II:           Disease control (suspension of 1% CMC),  
Group III:         Dexamethasone (5 mg/kg, p.o., standard),  
Group IV:    Methanolic extract of Albizia lebbeck (200   
mg/kg, p.o.),   
Group V:    Methanolic extract of Albizia lebbeck (400 
mg/kg, p.o.),  
Group VI:    Methanolic extract of Albizia lebbeck (600 
mg/kg, p.o.).  
From day 13th to 21st, the animals were not dosed with the 
test compound or the standard. The following parameters 
were measured. [17] 

Paw edema 
Paw volumes of both hind limbs were recorded on the day of 
CFA injection, and again measured on day 1st, 3rd, 6th, 9th, 
13th, 21st using mercury column plethysmometer. The 6th day 
measurement is indicative of primary lesions and13th day 
measurement will aid in estimating secondary lesions. On the 
day 21st, the secondary phase of rheumatoid arthritis becomes 
more evident and inflammatory changes spreads systemically 
and becomes observable in the limb not injected with 
Freund’s adjuvant. 
Arthritic index 
All the animals were closely observed for organs like ears, 
nose, tail, fore paws and hind paw and arthritic index 
(Pearson CM, 1959) was calculated. [14] 

Rheumatoid factor 
The latex turbidimetry method was used in the present study 
using RF turbilatex kit of SPINREACT Company. 
Calibration was carried out for linear range up to 100 IU/ml. 
The reading of RF factor of all the groups obtained was 
compared with the control animals and was expressed as 
IU/ml RF. [19] 

Radiography               
Female wistar rats were sacrificed on 21st day of Freund’s 
complete adjuvant administration and legs are removed and 
placed on formalin containing plastic bag. This plastic bag 
was kept at a distance of 90 cm from the X-ray source was 
and Radiographic analysis of arthritic and treated animal hind 
paw were performed by X-ray machine (International journal 
Electron Company) with a 300-mA exposition for 0.01 s. An 

investigator blinded for the treatment regime performed 
radiograph score. The following radiograph criteria were 
considered: These scores (destroyed or intact joint) were used 
as a quantal test for bone necrosis. Radiographs were 
carefully examined using a stereo microscope and 
abnormalities were graded as follows:  

(i) Periosteaic reaction, 0 - 3 (none, slight, moderate, 
marked);  

(ii) Erosions, 0 - 3 (none, few, many small, many large);  
(iii) Joint space narrowing, 0 - 3 (none, minimal, 

moderate, marked);  
(iv) Joint space destruction, 0 - 3 (none, minimal, 

extensive, ankylosis).  
Bone destruction was scored on the patella as described 
previously. [20] 

Histological processing and assessment of arthritis 
damage  
Rats were killed by ether anesthesia. Knee joints were 
removed and fixed for 4 days in 4 % formaldehyde. After 
decalcification in 5 % formic acid, the specimens were 
processed for paraffin embedding tissue sections (7 µm 
thick) and were stained with haematoxylin and eosin, or 
safranin. An experienced pathologist, unaware of the 
different drug treatments scored the condition of tibiotarsal 
joints. Histopathological changes were scored using the 
following parameters. Infiltration of cells was scored on a 
scale from 0 to 3, depending on the amount of inflammatory 
cells in the synovial tissues. Inflammatory cells in the joint 
cavity were graded on a scale from 0 to 3 and expressed as 
exudate. A characteristic parameter in Freund’s complete 
adjuant is the progressive loss of articular cartilage. This 
destruction was separately graded on a scale from 0 to 3, 
ranging from the appearance of dead chondrocytes (empty 
lacunae) to complete loss of the articular cartilage. Bone 
erosion was scored on a scale ranging from 0 to 3, ranging 
from no abnormalities to complete loss of cortical and 
trabecular bone of the femoral head. Cartilage and bone 
destruction by pannus formation was scored ranging from 0, 
no change; 1, mild change (pannus invasion within cartilage); 
2, moderate change (pannus invasion into 
cartilage/subchondral bone); 3, severe change (pannus 
invasion into the subchondral bone); and vascularity (0, 
almost no blood vessels; 1, a few blood vessels; 2, some 
blood vessels; 3, many blood vessels). Histopathological 
changes in the knee joints were scored in the femur region on 
5 semiserial sections of the joint, spaced 70 μm apart. 
Scoring was performed on decoded slides by two observers, 
as described earlier. [20-23]

RESULTS 
The hind paw injected with complete Freund’s adjuant 
became gradually swollen and reached its peak at 21st day. 
Table 1 showed the results obtained for the different 
formulation of AL and the standard drug (Dexamethasone 
5mg/kg) in the complete freund’s adjuant-induced (CFA) 
paw edema test at specific time intervals. It was obvious that 
during 21st day treatment paw edema in disease control 
inflamed paw is increase in time dependent manner and all 
administration groups significantly inhibited the development 
of joint swelling induced by complete Freund’s adjuant. 
Arthritic index and rheumatoid factor were significantly 
decreased in treatment with AL (200 mg/kg, 400 mg/kg and 
600mg/kg) and dexamethasone (5 mg/kg) treated animal as 
compare to disease control treatment. 
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Bone destruction, which is a common feature of adjuvant 
arthritis, was examined by radiological analysis. Freund’s 
Complete Adjuvant treated rats had developed definite joint 
space narrowing of the intertarsal joints, diffuse soft tissue 
swelling that included the digits, diffuse demineralization of 
bone, marked periosteal thickening, and cystic enlargement 
of bone and extensive erosions produced narrowing or 
pseudowidening of all joint spaces. In contrast, in rats treated 
with AL attenuate abnormalities consisted of asymmetric soft 
tissue swelling and small erosions, periosteal thickening, and 
minimal joint space narrowing, predominantly localized to 
the proximal areas of the paws. 

 
Fig. 1: Effect of Albizia lebeeck methanolic extract (AL) on paw edema 
in Freund’s complete adjuvant induced arthritis in rat. Data are 
presented as Mean ± SEM (n=6), * P < 0.001, when compared with 
Disease control. (One Way ANOVA). 

 
Fig. 2: Effect of Albizia lebeeck methanolic extract (AL) on arthritic index and rheumatoid factor in Freund’s complete adjuvant induced arthritis in 
rat. Data are presented as Mean ± SEM (n=6), @ P < 0.001, when compared with normal control, # P < 0.001, when compared with disease control. 
(One Way ANOVA) 

Fig. 3: Effect of Albizia lebeeck methanolic extract (AL) on radiographic 
score in Freund’s complete adjuvant induced arthritis in rat. Data are 
presented as Mean ± SEM (n=6), @ P < 0.001, when compared with 
disease control, (One Way ANOVA) 
 
As shown in Fig  5 a [NC]: Histology of synovial joint of 
normal control rat with intact morphology of synovium and 
synovial lining Fig  5 b [DC]: FA induced disease control rat 
showed plenty of lymphocytic infiltration [↓]in synovial 
lining with severe inflammation and marked angiogenesis [↕] 
studied with proliferation of synovial cells [↓↓]Fig 5 c 
[DEXA]: Dexamethasone [5 mg/kg] treated rats showed 
significant protection with mild lymphocytic infiltration [↓] 
with no evidence of thickening of synovial lining and 
angiogenesis Fig 5 d AL200: AL 200 treated rats showed 
milder angiogenesis [↕], lymphocytic infiltration [↓] and 
synovial lining thickening[↓↓]. Fig 5 e AL400: AL400 
treated rats showed milder angiogenesis [↕], synovial lining 

thickening [↓↓] with no evidence of lymphocytic infiltration. 
Fig 5 f AL600: AL600 treated rats showed milder 
lymphocytic infiltration [↓] and synovial-lining thickening 
[↓↓] with no evidence of   angiogenesis. 
DISCUSSION 
Rheumatoid Arthritis is an autoimmune disorder, the 
immunologically mediated complete Freund’s adjuvant 
induced arthritic model of chronic inflammation is 
considered as the best available experimental model of RA. 
[19] Complete Freund’s adjuvant-induced arthritis is a model 
of chronic polyarthritis with features that resemble RA. [24] 
Therapeutic efficiency of herbal drug like Glycerhhiza 
glabra & moschus moschipus were mainly investigated in the 
rat adjuvant arthritis model. [25] Evaluation of the 
inflammatory stratus in RA is reflected inflammation in the 
hind paw.  Progression of disease in AL treated group shows 
reduction in edema in dose dependent manner as compare to 
tissues control animals. Symmetric involvement of small 
hand joints (especially proximal interphalangeal and 
metacarpophalangeal), foot joints (metatarsophalangeal), 
wrists, elbows, and ankles is typical, but initial 
manifestations may occur in any joint. Inflammation and / or 
nodules are observed on ears, nose, and tail, fore paws and 
hind paws. Arthritic index is the average of the score given to 
severity of the lesions in these places. This gives full picture 
of the disease. [17] AL treated animal showed significant 
lesser arthritic index as compared with disease control 
animals. Prominent immunological abnormalities that may be 
important in pathogenesis of RA include immune complexes 
are found in joint fluid cells and in vasculitis. Plasma cells 
produce antibodies e.g., rheumatoid factor (RF) that  
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Fig. 4: Effect of Albizia lebeeck methanolic extract (AL) on Radiographs of tibiotarsal joints 

Fig. 5: Describe histopathology of   joints indicate  treatment with Albizia  lebbeck  methanolic extract (AL) prevent bone erosion 
 
contribute to these complexes. Serum rheumatoid factor (RF) 
is the immunological expression of an individual's immune 
system reaction to the presence of an immunoglobulin 
molecule that is recognized as "non-self." This response to 
the "non-self" immunoglobulin results in the presence of 
immune complexes. These, in turn, bind complement and 
may eventually lead to synovium, cartilage, and bone 
destruction. Higher the levels of serum rheumatoid factor, 
higher are the development of inflammation. [26] Serum 
rheumatoid factor (RF) measures the amount of antibody 
IgM titer present in the serum. [27] AL treated animal showed 
significantly lesser serum RF when compared to disease 
control animals.  

Bone destruction, which is a common feature of adjuvant 
arthritis, was examined by radiological analysis. Adjuvant 
treated rats had developed definite joint space narrowing of 
the intertarsal joints, diffuse soft tissue swelling that included 
the digits, diffuse demineralization of bone, marked 
periosteal thickening, and cystic enlargement of bone and 
extensive erosions produced narrowing or pseudowidening of 
all joint spaces. Despite a similar clinical course of arthritis, 
disease control rats suffered from more pronounced bone 
destruction than AL treated group. 
RA is characterized by synovial tissue leukocyte ingress and 
angiogenesis. [28] The disease is thought to occur as an 
immunological response to as yet unidentified antigen. Even 
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in early RA, some of the earliest histological observations are 
blood vessels. [29] A mononuclear infiltrate characterizes the 
synovial tissue along with a luxuriant vasculature. 
Angiogenesis is integral to formation of the inflammatory 
pannus and without angiogenesis, leukocyte ingress could not 
occur. Changes in the density of blood vessels in the 
synovium and alterations in endothelial proliferative 
responses in RA have been shown in a range of studies. The 
number of synovial blood vessels has been found to correlate 
with hyperplasia of synovial cells, infiltration of 
mononuclear cells, and indices of joint tenderness. [30] 

Histopathology study of synovial joint showed that treatment 
with Albizia lebbeck Group decreased vascularity, 
lymphocytic infiltration with less rheumatoid inflammation 
and angiogenesis, with no thickening of synovial membrane 
and absence of lymphoid follicles. As compared to disease 
control and orally treated animals. 
Our data suggested that Albizia lebbeck possesses significant 
antiarthritic activity. The possible mode of anti- arthritic 
activity of Methanolic extract of Albizia lebbeck appears to 
be, Possessing anti–inflammatory activity showed in  arthritic 
parameters like Paw edema,  Arthritic index, Rheumatoid 
factor, improving bone erosion. 
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