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ABSTRACT 

The oral cavity is perpetually colonized by different 
species of microorganisms and at times it is difficult 
to characterize the periodontal pathogen causing 
breakdown of tissue and bone. But over the years, ba- 
sed on scientific knowledge, it has been observed that 
various gram negative anaerobic bacteria have been 
involved with the initiation of periodontal disease. Ba- 
sed on literature reviews, a study was undertaken to 
investigate the antimicrobial effect of Anacardium 
occidentale (cashew) leaf extract on Porphyromonas 
gingivalis and Prevotella intermedia. Methanol and 
aqueous extracts of cashew leaves were prepared. Its 
antimicrobial activity against P. gingivalis and P. in- 
termedia was tested using the agar diffusion method 
at various dilutions of 75 µ, 50 µl, 25 µl, 10 µl and 5 µl 
respectively. 0.2% Clorhexidine gluconate (CHX) was 
used as control. Cultures of P. gingivalis and P. in- 
termedia strains were maintained on Kanamycin 
blood agar. The agar plates were then incubated at 
37˚C for 72 hours after which the zone of inhibition 
was measured and the mean was recorded for each 
test solution. The results of this study demonstrated 
that, for both P. gingivalis and P. intermedia, the 
highest concentration (75 µl) of both the extracts 
showed maximum antimicrobial action. For P. gini- 
gvalis, the aqueous extract demonstrated significant 
inhibitory activity compared to the methanolic ex- 
tract (p = 0.005), which was comparable to that of 
CHX. For P. intermedia, similar results were obser- 
ved with aqueous extract being more effective com- 
pared to methanolic (p = 0.007), however, CHX was 
most effective compared to both the extracts (p = 
0.007). This study revealed that Anacardium occiden- 

tale leaf extracts have efficient antimicrobial activity 
against P. gingivalis & P. intermedia. Hence, this pre- 
liminary study suggests that the antimicrobial action 
of A. occidentale leaf could be utilized for the prepa- 
ration of chemical plaque control formulations.  
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1. INTRODUCTION 

The mouth harbors a rich, diverse and complex microbial 
community. This highly diverse microflora inhabits va- 
rious surfaces of the oral cavity causing a series of 
infections of the periodontal tissues which eventually can 
lead to loss of teeth. Periodontal disease is a common, 
slow, progressive inflammatory disease resulting from a 
complex biofilm of resident commensal and periodon- 
topathic bacteria and their products. Along with the en- 
vironment and host related factors, the microbes also 
form an integral part of the disease. Based on the preva- 
lence of pathogens observed in periodontitis patients, it 
was observed that Porphyromonas gingivalis and Prevo- 
tella intermedia were most frequently recovered in pa- 
tients showing angular pattern of bone loss [1]. 

P. gingivalis is a gram negative, anaerobic, black-pig- 
mented species which colonizes the subgingival region. 
It is an opportunistic pathogen which intensively parti- 
cipates in the initiation and progression of periodontal 
disease [2]. P. gingivalis displays its virulence property 
by a variety of distinct adhesive interactions with the 
host, which may be in the form of fimbriae and outer 
membrane proteins [3,4]. Another gram negative, anae- 
robic, pigmented pathogen of considerable relevance in 
periodontal destruction is P. intermedia. Literature evi- 
dence suggests that P. intermedia plays a significant role *Corresponding author. 
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in the pathogenesis of periodontal disease [5,6]. Both 
these species possess strong virulence factors and con- 
tribute to various forms of periodontal disease ranging 
from active to chronic [7,8]. 

Chlorhexidine gluconate (CHX), a cationic bisbigua- 
nide compound with high antibacterial activity, is one of 
the most commonly used chemotherapeutic agents again- 
st oral diseases. This is because of its wide spectrum of 
activity against gram positive, and gram negative bacte- 
ria including many anaerobic pathogens [9]. Chlorhexi- 
dine is also known to have a superior inhibitory effect on 
P. gingivalis [10]. It’s effectiveness was also demon- 
strated in addition to daily plaque control, which signifi- 
cantly reduced P. intermedia [11].  

Anacardium occidentale (Cashew) is a member of 
genus Anacardium belonging to family Anacardiaceae, 
which has its roots in different parts of the world. The 
cashew tree produces many resources and products. Va- 
rious parts of the plant possess curative qualities like 
antidiabetic [12], antiinflammatory [12], antibacterial [13] 
and antifungal properties [14].  

Srisawat et al. [15], studied the antibacterial effect of 
Anacardium occidentale, bark and leaf extract and found 
it to be effective in inhibiting P. gingivalis at low MIC 
concentrations. 

Literature survey reveals scarce information on the 
antimicrobial effect of Anacardium occidentale leaf 
extract on P. gingivalis and P. intermedia. Hence, the 
aim of this study was to evaluate the antibacterial effect 
of two extracts prepared from cashew leaves against P. 
gingivalis and P. intermedia. 

2. MATERIALS AND METHODS 

2.1. Collection of Anacardium occidentale 
Leaves 

The fresh leaves of the plant Anacardium occidentale L. 
were collected from the cashew plantation area of Udupi, 
Karnataka, India during the month of September. Its bo- 
tanical identity was authenticated by a botanist. A vou- 
cher specimen was deposited at the Department of Phar- 
macognosy, Manipal College of Pharmaceutical Sciences, 
Manipal University, Karnataka, India. 

2.2. Preparation of Extract 

The fresh leaves of A. occidentale were oven-dried and 
finely ground to coarse powder. The powdered material 
was subjected to maceration using methanol and water as 
a solvents. Two hundred grams of powder was mixed 
with 1 litre of Milli Q water with 5% chloroform and 
alcohol and kept for 72 hours. Each mixture was stirred 
after every 8 hour using a sterile glass rod. At the end of 
extraction, each mixture was passed through Whatmann 
filter paper No. 1 by using a suction apparatus. The fil- 

trate obtained were concentrated with the help of rotary 
vacuum evaporator to get residue. Later, extracts were 
lyophilized and stored in a deep freezer at −20˚C. The 
extractive value of the aqueous and alcohol extract in 
terms of yield was about 16.9% and 12.8% (w/w) re- 
spectively. The prepared extracts were then used for the 
study. 

2.3. Evaluation of the Antimicrobial Activity  

The antimicrobial activity at different concentrations of 
two extracts (methanol and aqueous) of cashew leaf on 
the periodontopathogens were determined by employing 
the agar diffusion method. Culture strains of P. gin- 
givalis (ATCC 33277) and P. intermedia (ATCC 25611) 
were maintained on Kanamycin agar plates. The kana-
mycin agar plates were prepared in sterile glass petri 
dishes, seeded with innocula and kept overnight under 
anaerobic conditions. A total of 33 wells (3 wells for 
each concentration of the extracts and CHX) of 6.0 mm 
in diameter and 4 mm deep were cut out on the seeded 
plates using sterile cork borer and each of the well was 
filled with the extracts of varying concentrations (5, 10, 
25, 50, 75 μl) and 0.2% CHX. Thus, a total of 66 wells 
were prepared for both the microorganisms. The extracts 
were allowed to diffuse into the medium and the plates 
were incubated at 37˚C for 72 hours. The sensitivity of 
the tested pathogenic organisms to aqueous and metha-
nolic extracts was shown by zones of inhibition after 
incubation. The zones of inhibition were measured using 
a plastic ruler.  

For each concentration of the extract, the zone of inhi-
bition was measured three times and the mean was 
re-corded. The statistical analysis was performed using 
the Kruskal wallis test and the Mann-Whitney “U” test. 
Significance for all statistical tests was predetermined at 
p < 0.05.  

3. RESULTS 

In the present study, the mean values of growth inhibi- 
tion of P. gingivalis and P. intermedia, at different con- 
centrations of both aqueous and methanolic extract of the 
leaves of A. occidentale were calculated and plotted 
against 0.2% CHX which was used as a control (Figures 
1 and 2). There were significant differences in the anti- 
microbial effects of both aqueous and methanolic ex- 
tracts, with the aqueous extract being more effective than 
methanolic (p > 0.05). For P. gingivalis, at the highest 
concentration of 75 µl, aqueous extract showed maxi- 
mum antimicrobial activity than methanolic extract (p = 
0.005), which was comparable to that of CHX (p = 0.015) 
(Figure 1). Similar results were observed with P. inter- 
media, in which the aqueous extract at 75 µl dilution dis- 
played significant inhibitory action than the methanolic 
extract (p = 0.007). However, in comparison to both the 
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extracts, CHX showed better inhibitory action for P. 
intermedia (p = 0.007) (Figure 2). The absence of zones 
of inhibition around each well signified resistance or no 
activity of the extracts, which was observed at the lower 
dilutions of 5 µl, 10 µl and 25 µl respectively (Figures 1 
and 2). 

4. DISCUSSION 

The present study demonstrated that the aqueous extract 
presented better antimicrobial activity than the mentha- 
nolic extract. The presence of bioactive ingredients in the 
cashew leaves like carbohydrates, tannins, saponins, 
resins, alkaloids and flavanoids add to their antimicrobial 
activities. A phytochemical screening analysis on Ana- 
cardium occidentale leaves have showed the presence of 
high concentration of tannins in the aqueous extract and 
its absence in the alcoholic leaf extract [16]. This could 
probably account for the effective action of aqueous 
form compared to the methanolic extract in the inhibitory 
activity against P. gingivalis and P. intermedia. On the 
contrary, Ayepola and Ishola [17] evaluated the anti- 
microbial property of methanol and aqueous extracts of  
 

 

Figure 1. Effect of A. occidentate leaf extract on P. gingivalis. 
 

 

Figure 2. Effect of A. occidentate leaf extract on P. intermedia. 

the leaves of A. occidentale. They found the methanolic 
extract to be highly active against selected pathogens like 
Bacillus subtilis, Klebsiella pneumonia and E. coli. The 
authors linked the antimicrobial activity of methanol to 
its ability to obtain a broader range of antibacterial pro- 
perties than the aqueous solvents. Tannins are poly- 
phenols that can bind and precipitate proteins [18]. Ho et 
al. [19] studied the antimicriobial activity of six tannin 
components isolated from vaccinium vitis-idaea leaf 
extract against selected periodontal pathogens like P. 
gingivalis, P. intermedia and Actinobacillus actinomy- 
cetem comitans. The results showed that a few varieties 
of tannins had a strong antibacterial potential against P. 
gingivalis and P. intermedia. Hence, the authors of this 
study suggested beneficial tannins isolated from V. vitis- 
idaea leaf extract could have beneficial effect for treat- 
ment of periodontal disease. Further studies are required 
to test the anti-bacterial property of tannin present in 
cashew leaf extract to explain the exact mechanism of 
action against these pathogens. The antimicrobial poten- 
tial of aqueous extract was also demonstrated on P. inter- 
media, however, 0.2% CHX performed the best action. 
The result of this study is in compliance with the pre- 
vious work which showed, 0.2% CHX to be effective 
against both organisms [20]. 

5. CONCLUSIONS 

Herbal extracts contain a store of chemical constituents, 
which have been utilized on levels of their biological 
activities. These active ingredients present in medicinal 
plants have shown positive results in the management of 
various inflammatory diseases and may serve as an 
adjunctive treatment. This is a preliminary study which 
was done to investigate the antimicrobial property of 
Anacardium occidentale Leaf extract against P. gingiva- 
lis and P. intermedia. 

Based on the results of this study, the following 
conclusions were drawn: 

1) The leaf extract of A. occidentate has beneficial 
antimicrobial effects against pathogenic organisms in- 
volved in causing periodontal disease.  

2) Also, further research has to be conducted for a 
wider understanding of these medicinal plants and for 
utilizing these cashew extract for prophylactic use. 
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