
IN VITRO ANTI-INFLAMMATORY AND ANTI-ARTHRITIC ACTIVITY OF 

ETHANOLIC LEAF EXTRACT OF ELEAEOCARPUS MUNRONII (WT.) MAST. 

(ELAEOCARPEACEAE)  

ANUSUYA DEVI R1*, S ARUMUGAM2, K THENMOZHI1, B VEENA1 

1PG and Research Department of Botany, Kongunadu Arts and Science College, Coimbatore – 641029. 

2 Botanical Survey of India, Southern Circle, Coimbatore – 641003 

*Corresponding author- anusuyamsc2015@gmail.com 

Abstract 

Oxidative stress predisposes human body to awful diseases like cancer, diabetes, arthritis, 

rheumatoid arthritis, atherosclerosis and chronic inflammatory disorders. Hence, this study seeks 

to determine in vitro anti-inflammatory and anti-arthritic activity of ethanolic leaf extract of 

Elaeocarpus munronii, belonging to the family Elaeocarpaceae by HRBC (Human Red Blood Cell) 

membrane stabilization and albumin denaturation methods while anti-arthritic activity by  protein 

denaturation method using fresh hen egg albumin in  in vitro trial models. In both the in vitro 

models tested, the ethanolic leaf extract of E.munronii manifested significant activity and it 

revealed concentration dependent inhibition of albumin denaturation and notable HRBC 

membrane stabilization, with maximum results being obtained at 800 μg/ml for ethanolic leaf 

extract. Taken together, these results further strengthen the  traditional usage of E.munronii  as 

potent anti-arthritic and anti-inflammatory agent that may be proposed for the treatment of 

rheumatoid arthritis. 
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INTRODUCTION 

 Inflammatory diseases are still one of the most important heath problems in the world. 

Plant derived drugs serve as a prototype to develop more effective conventional drugs for the 

treatment of many forms of arthritis (Murugan et al., 2008).  It is a body defense reaction in order 

to eliminate or limit the spread of injurious agent (Vane and Bolting, 1995; Perianayagam et al., 

2006). Rheumatoid arthritis (RA) is a chronic, systemic inflammatory disease predominantly 

affecting the joints and peri-articular tissues (Arya et al., 2014). Among inflammatory mediators, 

International Journal of Scientific Research and Review

Volume 7, Issue 8, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/257



the role of cytokines has been studied extensively and many cytokines have been found in 

Osteoarthritis (OA) joints, in correlation with the severity of inflammation, and they play vital 

role in disrupting the balance of catabolic and anabolic activity in joint tissues (Wojdasiewicz 

et al.,2014).  The screening and development of drugs for their anti-inflammatory effect is still in 

progress and there is a wide spread hope for finding anti-inflammatory drugs from indigenous 

medicinal plant sources (Lavanya et al., 2010; Chandrashekhar and Sheikh, 2013; Yerramsetty et 

al., 2013). Plants are an excellent source of antioxidants, anti-arthritic and anti-inflammatory 

agents (Zubair et al., 2012; Atawodi et al., 2013).  According to WHO, 0.3-1% of the world 

population is affected from rheumatoid arthritis (RA) and among them females are three times 

more prone to the disease as compared to males (Tripathy et al., 2010).  

Elaeocarpus munronii (Wt.) Mast. (Synonym: Monocera munronii Wt.) belonging to the family,  

Elaeocarpaceae,   popularly known as ‘Rudraksham’ is a threatened (WCMC, 1998) dicot tree 

species growing up to 15 m tall. In India, it is wide spread and  are endemic to Western Ghats 

(Ramesh et al.,). Literature surveys relevant to pharmaceutical and pharmacological activity of 

Elaeocarpus genus were identified by several authors. Various species of Elaeocarpus have been 

known to exert anti-inflammatory, CNS active property, anti-arthritic and  antidepressant activity 

(Singh et al.,1999 ; Khare, 2009 ;Geetha et al., 2015a ;  Nain et al.,2012 ; Kumar et al.,2014 ; 

Geetha et al.,2018b ; Singh et al.,2000 ; Nain et al.,2012 ; Jawla and Rai,2016 ). The Kani tribes 

of Kerala use the plant Elaeocarpus for curing arthritis in traditional Ayurvedic medicinal system 

(Manoj et al., 2017). Hence form effort is being made to investigate the anti-inflammatory and 

anti-arthritic activities for the crude ethanolic leaf part of E.munronii using various in vitro 

chemical methods. 

MATERIALS AND METHODS 

Plant materials  

Fresh leaves of the study species, E. munronii was collected from Megamalai hills, Western 

Ghats,Theni district, Tamil Nadu, India. The authenticity of the selected plant material was duly 

identified and confirmed by comparison with reference specimen preserved in the herbarium at 

Botanical Survey of India, Southern Circle, Coimbatore. The voucher specimens (vide no: 

BSI/SRC/5/23/2017/Tech/2994) were lodged in the departmental herbarium for further reference. 
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The collected plant materials were cleaned, shade dried and coarsely powdered in a Willy Mill to 

60 mesh size for extraction. 

 

Preparation of crude plant extracts 

 Fifty grams of coarsely powdered plant samples were extracted with ethanol using soxhlet 

apparatus. Further, the air dried residues were subjected to cold maceration with water. The 

extracts were filtered and concentrated to dryness under reduced pressure using rotary vacuum 

evaporator to remove traces of water molecules and the lyophilised powder was stored at 20°C 

until used directly for the assessment of various in vitro models. 

In vitro anti-inflammatory activity 

Inhibition of albumin denaturation assay 

 The reaction mixture (0.5 ml) contained 0.45 ml of BSA (5% aqueous solution) and 

0.05 ml of different concentrations (12.5, 25, 50, 100, 200, 400, 800 μg/ml) of the plant extracts 

with and aspirin (reference drug), correspondingly. Each solution was attuned to pH 6.3 by 1 N 

HCl. The samples were incubated at 37 °C for 20 min and heated at 57 °C for 30 min. Then 

phosphate buffer (2.5 ml) of pH 7 was added and absorbance was measured at 660 nm via 

spectrophotometer. (Alamgeer et al., 2015) and the percentage inhibition of protein denaturation 

was then deliberated  

HRBC membrane stabilization method 

 HRBC method was used for the estimation of anti-inflammatory activity in vitro (Azeem 

et al., 2010). Blood samples were collected from healthy volunteers and was mixed with equal 

volume of sterilized Alsevers solution. The blood samples were centrifuged at 3 000 rpm and the 

packed cells were separated. They were washed with isosaline solution and 10% v/v suspension 

was made with isosaline. This HRBC suspension was then used for the estimation of anti-

inflammatory property. Different concentrations of the extract, reference sample and control were 

separately mixed with 1mL of phosphate buffer, 2 mL of hyposaline and 0.5 mL of HRBC 

suspension. All the assay mixtures were incubated at 37oC for 30 minutes and were centrifuged at 
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3 000 rpm. The supernatant liquid was decanted and the haemoglobin content was estimated using 

spectrophotometer at 560 nm. The percentage hemolysis was estimated by assuming the hemolysis 

produced in the control as 100%. 

 

In vitro anti-arthritic activity 

Inhibition of protein denaturation method using egg albumin 

 About 0.2 ml of egg albumin (from hen’s egg) was comprised with 5 ml of reaction mixture 

of varying concentrations of extract, and 2.8 ml of phosphate-buffered saline (PBS, pH 6.4). The 

control was served with similar volume of double distilled water. Then, the mixture was incubated 

at 37°C in biochemical oxygen demand incubator for about 15 min and then heated at 70°C for 5 

min. After cooling, their absorbance was measured at 660 nm using pure blank. Diclofenac sodium 

(standard drug) was used as a reference drug and treated as such for the determination of 

absorbance (Mizushima and Kobayashi, 1968). The percentage inhibition of protein denaturation 

was then calculated.  

Statistical analysis 

For in vitro anti-inflammatory and anti-arthritic activity of the plant  extracts, the results were 

recorded as mean ± standard deviation (SD) (n = 3).  

RESULTS 

In vitro anti-inflammatory activity 

Inhibition of albumin denaturation assay 

 The present study investigated the in vitro anti-inflammatory and anti-arthritic potential 

of the ethanolic leaf extract of E.munronii in a dose depended manner. The inhibitory effects on 

protein denaturation was deducted and depicted in Table.1. The present findings exhibited a 

concentration dependent impediment of protein denaturation at the  concentration range of 50–

800 μg/ml. The ethanolic leaf extract of E.munronii demonstrated 75.5% inhibition of protein 

denaturation at 800 μg/ml, which was comparable with that of the reference standard drug aspirin 
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(88.2% at 800 μg/ml). Henceforth the ethanolic leaf fraction was proved to be the most 

efficacious fractions when compared to the reference standard, aspirin. 

 

 

 

Table 1. Effect of albumin denaturation for the ethanolic leaf extract of E.munronii 

Concentration (µg/ml) Test sample  Aspirin 
(Standard) 

50 20.1 ± 0.5 35.4 ± 0.05 
100 33.2 ± 0.5 53.2 ± 0.02 
200 47.5 ± 0.8 65.1 ± 0.3 
400 63.5 ± 0.2  76.2 ± 0.2 
800 75.5 ± 0.1 88.2 ± 0.3 

Values were expressed as mean ± SD (n=3) 

 HRBC membrane stabilization method 

 The results for anti-inflammatory activity determined from the human red blood cell 

membrane stabilization test were expressed and presented in Table.2. In membrane stabilization 

model, there was a dose dependent increment in percentage for all the tested concentrations (50–

800 μg/ml) of the crude extract however their activity was much lesser than that of the  renowned 

standard dry  aspirin. Apparently, the ethanolic leaf extract of E.munronii brought about 63.1% 

of membrane stabilization at the concentration of 800 μg/ml. Comparatively the standard aspirin 

exhibited maximum stabilization of 72.3% at the same concentration tested.  

Table. 2 Effect of membrane stabilization for the  ethanolic leaf extract of E.munronii 

 

Concentration 
(µg/ml) 

Test sample Aspirin 
(Standard) 

50 15.8 ± 0.4 25.8± 0.3 
100 25.2 ± 0.5 34.4 ± 0.2 
200 40.3 ± 0.1 52.2 ± 0.3 
400 52.1 ± 0.4 64.9 ± 0.2 
800 63.1 ± 0.5 72.3 ± 0.5 

Values were expressed as mean ± SD (n=3) 
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In vitro anti-arthritic activity 

Inhibition of protein denaturation method using egg albumin 

 In the present study, E.munronii at the concentration range of 50–800 μg/ml provided 

considerable protection against denaturation of egg albumin as summed up in Table.3. Among 

the various concentrations tested, the ethanolic leaf extract evidenced 41.1% protein 

denaturation activity at 800 μg/ml while, diclofenac sodium brought about 52.1% suppression 

of protein denaturation at same concentration tested. 

Table.3  Effect of protein denaturation (Fresh egg albumin) for the ethanolic leaf extract  

 of  E.munronii  

Concentration 
(µg/ml) 

Test sample Diclofenac 
sodium 

50 10.8 ± 0.2 16.77 ± 0.1 
100 20.1 ± 0.2 21.10 ± 0.1 
200 25.1 ± 0.1 32.12 ± 0.1 
400 32.5 ± 0.2 44.28 ± 0.1 
800 41.1 ± 0.09 52.14 ± 0.1 

Values were expressed as mean ± SD (n=3) 

DISCUSSION 

 Inflammation is a common phenomenon and it is a reaction of living tissues towards injury. 

The denaturation of proteins is one of the causes of inflammation. In certain rheumatic diseases, 

the production of auto-antigens may be due to denaturation of proteins (Zhao et al., 2008). Anti-

inflammatory drugs are known to inhibit the denaturation of proteins (Chatterjee et  

al.,2012;Mizushima, 1966). Non steroidal anti-inflammatory drugs are the major pharmacological 

agents used for the anti-inflammatory and pain-relief management due to their capacity of  

inhibiting protein denaturation (Saso et al., 2001). Therefore, agents that can prevent the onset of 

denaturation could be the useful tool for the development of anti-inflammatory drugs. In the 

current study, heat induced denaturation of egg albumin (EA) and Bovine serum albumin (BSA)  

models were selected for the assessment of in vitro anti-inflammatory effect of ethanolic leaf 

extract of E.munronii (Table. 1 and 3). The egg albumin was chosen to evaluate anti-

inflammatory effect of E.munronii by denaturation of egg albumin induced by heat treatment. It 

is well established that the results obtained for leaf ethanolic extract of E.munronii may able to 
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inhibit protein denaturation processes which are commonly used for the development of anti-

inflammatory drugs. For evident, Ahmad et al. (1992)  also reported that the denatured proteins 

expresses antigen associated with Type III hyper-sensitive reaction which are further related to 

diseases such as serum sickness, glomerulo-nephritis etc. These two bioassay techniques were 

widely validated, reliable and sensitive tests to evaluate in vitro anti-inflammatory and anti-

arthritic potential of pharmacophores. Opie (1962) established that denaturation of tissue proteins 

lead to inflammatory and arthritic diseases.  As a result, the anti-inflammatory effect 

of E.munronii extracts was further confirmed by erythrocyte membrane stabilization test 

(Table.2). The convincing results obtained in the present study indicate that at different 

concentrations tested, human erythrocyte membranes were able to protect against hypotonic 

solution-induced lysis and heat. Indeed, during the inflammatory reaction, lysosomes release 

their acidic lytic enzymes and pro-inflammatory mediators that will degrade most of the proteins 

(Chayen  and Bitensky, 1971).  Since, damage to the lysosomal membrane instigate the release of 

phospholipase A2 that brings about the hydrolysis of phospholipids to generate the inflammatory 

mediators (Umukoro and Ashorobi, 2006; Aitadafoun et al., 1996). 

 Therefore to conclude, in vitro study of the ethanolic leaf extract of E.munronii revealed 

promising anti-inflammatory and anti-arthritic activity. The study corroborates traditional claims 

of the use of this South Indian medicinal plant for the management of arthritis, infections, 

rheumatism and inflammation. The plants have great potential for the development as therapeutic 

agents of inflammation and other autoimmune disorders, but safety will have to be examined 

more in detail. Since the mechanism of action of these extract has not been elucidated, it is 

recommended to investigate this aspect as part of the future study. In view of the above 

discussion, it is conceivable that E.munronii has been observed to exert significant anti-arthritic and anti-

inflammatory effect in experimental studies. Furthermore, ethanolic leaf fraction has been evidented to 

be more potent. In summary, this contemporary research lends pharmacological support to reported 

folkloric usage of E.munronii  for the treatment and management of painful arthritic inflammatory 

conditions. Based on our results, further thorough studies are required for appraisal of exact mechanism 

of action of E.munronii.  
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