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ABSTRACT  

Aloe-Vera, is a succulent plant species, widely distributed in India and has been used historically 

for medical purposes. Traditionally it is  for the treatment of burns, wounds and many 

dermatological condition. The purpose of this study is to evaluate the anti-arthritic potential of 

the methanolic extract of the leave parts of Aloe-Vera. The fresh leaves were subjected to solvent 

extraction, to obtain the methanolic extract of the plant leaves. The primary cells were obtained 

from the tissues of rheumatoid arthritis (RA) and Osteoarthritis (OA) patients and were treated 

with the methanolic extracts of Aloe-Vera (5mg/ml).  Cytokines levels (TNF-α) were then 

checked after 6hr treatment followed by sandwich Elisa. The expression level of TNF-α were 

significantly observed to be decreased in RA (54%) and OA (49%) as compared to controls. The 

present study indicates that Aloe-Vera has significant anti-arthritic properties and can be used 

as a potential drug for the treatment of RA and OA patients. 

Keywords: Rheumatoid arthritis, Osteoarthritis, Aloe-vera, Anti-inflammatory, Methanolic 

extract 

1. INTRODUCTION 

Arthritis is a form of joint disorder which involves inflammation of one or various joints. 

Symptoms include pain, stiffness, warmth, swelling, redness and loss of movement of joints. There 
are over 100 different forms of arthritis and the most common forms are Rheumatoid arthritis (RA) 
and osteoarthritis (OA). RA is a chronic inflammatory symmetrical disease causing inflammation 
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in joint lining [1]. It is an autoimmune disease and a faulty immune system triggers the disease. 
Genetic and environmental factors contribute towards development and progression of the disease 
[2]. OA is the most common rheumatic pathology related to aging dominated by people older than 
65 years of age and is leading cause of disability [3]. Globally, several reasons can be attributed to 
OA such as growing obesity, sedentary lifestyle, dependence on unhealthy junk foods and vitamin 
D deficiency [4]. It is believed that bioactive compounds from plant parts may have health 
beneficial effects and reduce the risk of chronic inflammatory diseases. Evidence for the usage of 
plants for medicinal purposes dates as far back 60,000 years ago [5]. Various medicinal plants in 
India are being used as natural medicines for pain relief due to inflammation. There are few 
preliminary evidence to suggest that oral administration of Aloe-Vera might be effective in 
reducing blood glucose in diabetic patients and in lowering blood lipid levels in hyperlipidaemia . 
Studies have reported use of Aloe-Vera on facial tissues where it serves as moisturizer and anti-

irritant [6]. Aloe-Vera, named kathalai in Ayurvedic medicine, is being used in multipurpose skin 

treatment, because of the presence of saponin, a chemical compound that acts as an antimicrobial 

agent. Commercially as an ingredient in yogurts, beverages, and some desserts Aloe-Vera gel is 
also being used [7.8]. Researchers in Mexico found that Aloe-Vera inhibits cyclooxygenase (COX-
2), an enzyme that causes inflammation via the arachidonic acid pathway.  Again, it does this 
without causing the unwanted side-effects of the COX-2 drugs [9]. Hanley et al reported that an 
Aloe-Vera extract decreased inflammation by 48% in a rat adjuvant-induced arthritic inflammatory 
model [10]. More recently, the peptidase bradykinase has been isolated from Aloe-Vera and are 
shown to break down the bradykinin, an inflammatory substance that induces pain [11]. 

With the rising interest in herbal therapies among people for arthritis, we aim to study effect of 
methanolic crude extract of Aloe-Vera leaves on the cytokine level in primary cells of RA and OA 
tissues and their anti inflammatory activity. 

2. MATERIALS AND METHODS 

Sample collection 

The synovium tissue samples from RA (N=6) and OA patients (n=6) were collected after biopsy 
from All India Institute Medical Science (AIIMS), New Delhi, India. The study has been approved 
by the Institutional ethical committee. A detailed medical history of each patient has been recorded. 
Clinical examinations including early morning stiffness along with swelling, tenderness of joints 
and radiographs depicting erosions and deformities of small and big joints, bilateral pain were 
recorded under the supervision of rheumatologist. Diagnosis of RA was based on the established 
criteria given by The American College of Rheumatology/European league. 
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Extraction of Aloe-Vera 

Fresh Aloe-Vera leaves (50g)  were crushed partially and solvent extraction was carried out with 
methanol. Methanolic extract was then filtered through whatman filter paper and evaporated at low 
temperature. After evaporation of organic solvents, the extract yields were calculated and the 
extracts were stored at -20ºC till further analyses.  

Development of primary cells from the synovium of RA and OA patients 

Primary cell were obtained from synovium obtained from the patients [12]. Briefly, tissue samples 
were washed with PBS after the surgical removal of tissues from patients. Chopped tissue was 
transferred to a falcon containing Dulbecco's Modified Eagle's medium (DMEM-Himedia) and 
collagenase (1mg/ml) followed by incubation for 12 h in a shaker incubator at 37˚C. The digested 
tissues were passed from cell strainer (pore size-100µm) and the cells were transferred to the T-
flask and subcultured as per requirement. 

Treatment on primary synovial cells  

The primary cells obtained from the RA and OA synovium were transferred to six well tissue 
culture plate having 50k cells per well. The plate was incubated over night.  After incubation, 
media was discarded and methanolic extract of Aloe-Vera (5mg/ml) in DMEM media was added 
into wells followed by incubation for 6 h in CO2 incubator at 37�C. Culture supernatant were 
collected and immediately sandwich ELISA was performed to check the TNF-alpha level [13]. 

Enzyme-Linked Immunosorbent Assay (ELISA) with TNF-alpha  

TNF-alpha antibody (Santa cruz)  was coated (1:1000 dilution) in an ELISA plate (nunc) with 
coating buffer (0.01M Na2CO3 and 0.035M NaHCO3) and kept for overnight incubation at 4ºC, 
followed by blocking with 5% bovine serum albumin (BSA) for 3h. The plate was washed with 
PBST (Phosphate buffer saline with 0.1% tween-20) and incubated for 2h with primary antibody 
(TNF-alpha,1: 3000). After incubation, the plate was washed again with PBST and incubated with 
secondary antibody (antimouse,1:4000) in antibody dilution buffer (1%BSA, 0.1% Tween-20, 1X 
PBS) for 1h. Four times washing with 0.1% PBST (200µl for each well) was performed after every 
incubation. Ortho phenylene diamine (OPD) substrate was then added and optical density (OD) 
was taken at 492nm after 10-15 min of substrate addition.  

3. RESULTS AND DISCUSSION 

Anti-inflammatory effect of Aloe-Vera leaf extract has been carried out on primary cells of 
synovium obtained from the patient’s of RA and OA. The major anti-inflammatory cytokines are 
IL4, IL6, IL10, and IL13 and TNF alpha. The cells that make TNF alpha has been observed to be 
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localized in the inflamed synovial tissue of patients with r
osteoarthritis (OA)[14].  TNF alpha is produced by cells at the cartilage
could affect chondrocyte metabolism, leading to the cartilage degradation in RA [14]. In the 
present study, treatment of primary cells of RA and OA with 
out to check the therapeutic effect of plant extract of 
revealed that the expression level of TNF-alpha has been reduced significantly in RA (54%) and 
OA (49%) synovial cells compared to control RA and OA. The untreated RA ad OA cells with 
Aloe-Vera leaf extract were taken as control (fig 1). Images of the cells both treated and control 
were taken on 40X (Bright field) and positive morphological changes were 
the cells of RA and OA. As there is a significant decrease of TNF
Aloe-Vera extract at concentration of 5mg/ml, the study suggest its potential use as herbal medicine 
for the treatment of RA and OA patients. Synthetic/Steroidal drugs are always associated with side 
effects and are costly. In conventional therapy, steroidal and non
are used to treat acute inflammation, but are unsuccessful at curing chronic inflammatory 
such as rheumatoid arthritis or osteoarthritis. Furthermore, these compounds exhibit several 
undesired side effects. Therefore, alternative treatments, with safer compounds, are needed. Thus 
natural medicines are preferred to reduce side effects,
friendly. 
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localized in the inflamed synovial tissue of patients with rheumatoid arthritis (RA) and 
osteoarthritis (OA)[14].  TNF alpha is produced by cells at the cartilage-pannus junction, which 
could affect chondrocyte metabolism, leading to the cartilage degradation in RA [14]. In the 

ells of RA and OA with Aloe-Vera leaf extract were carried 
out to check the therapeutic effect of plant extract of Aloe-Vera leaf. Result of sandwich ELISA 

alpha has been reduced significantly in RA (54%) and 
9%) synovial cells compared to control RA and OA. The untreated RA ad OA cells with 

leaf extract were taken as control (fig 1). Images of the cells both treated and control 
were taken on 40X (Bright field) and positive morphological changes were observed (fig 2) in both 
the cells of RA and OA. As there is a significant decrease of TNF-alpha in treated samples with 

extract at concentration of 5mg/ml, the study suggest its potential use as herbal medicine 
ients. Synthetic/Steroidal drugs are always associated with side 

effects and are costly. In conventional therapy, steroidal and non-steroidal anti-inflammatory drugs 
are used to treat acute inflammation, but are unsuccessful at curing chronic inflammatory diseases, 
such as rheumatoid arthritis or osteoarthritis. Furthermore, these compounds exhibit several 
undesired side effects. Therefore, alternative treatments, with safer compounds, are needed. Thus 
natural medicines are preferred to reduce side effects, more economically and environmental 
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4. CONCLUSION 

Based on the positive results from the effects on cytokine profiles and inhibition of TNF α from 
Aloe vera plant extracts, tested in this study, we may suggest that it could potentially be used as 
food supplements or can be formulated into herbal medicine with the purpose of providing anti-
inflammatory effects.  
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