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 Herbal extracts exhibited a worth noticed antimicrobial activity against 

wide range of microorganisms. Apparent worldwide interest in the 

production of high value phytochemicals, this new approach of using 

natural remedies termed phytotherapy or ethnopharmacology. Root canal 

treatment protocols require the application of effective intracanal 

medicaments especially in cases with infected or previously treated 

canals in order to eradicate resistant microorganisms and maximize the 

success rate of the treatment. Nasturtium officinale is a plant with 

documented beneficial properties. Many studies investigated its 

antimicrobial properties and the results were positive. The aim of the 

study was to investigate the antibacterial activity of the alcoholic extract 

of Nasturtium officinale (watercress) alone and in combination with 

calcium hydroxide against Enterococcus faecalis as intracanal 

medication. Enterococcus faecalis is widely recovered from infected 

canals and regarded the most commonly isolated bacterial species from 

failed treated cases. The sensitivity of this bacteria to different 

concentrations of alcoholic extract of Nasturtium officinale was 

determined by using agar well diffusion method in comparison to 

calcium hydroxide paste. The minimum bactericidal concentration 

(MBC) of the tested extract against the isolated bacteria was obtained by 

agar plate method. Another experiment involving testing the 

combination of the extract with calcium hydroxide was evaluated and 

compared to calcium hydroxide paste with iodoform. The results of the 

study were promising and the extract exhibited an antibacterial activity 

against Enterococcus faecalis by formation of growth inhibition zones. 

The highest concentration tested (20 mg/ml) demonstrated the largest 

diameter of inhibition zones in Muller Hinton Agar plates. The studied 

combination with calcium hydroxide revealed a positive reaction. In 

conclusion, alcoholic extract of Nasturtium officinale proved to have 

effective antibacterial activity against Enterococcus faecalis and the 

combination led to enhancement of the antibacterial activity of calcium 

hydroxide. 
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1. Introduction 

Growing bacterial resistance to the common chemicals has promoted the need to find novel antimicrobials 

with lower side effects and greater efficacy [1]. For thousands of years, herbs have been used in folk 

medicine to treat many diseases [2]. Such herbal preparations are derived from seeds, stems, flowers, roots 

and the leaves of medicinal plants [3]. Nowadays, herbal extracts received a lot of attention as many studies 

documented their antioxidant, antimicrobial, sedative, anxiolytic, and anti-inflammatory properties [4]. 

 

Nasturtium officinale (N. officinale) belongs to Brassicaceae family and commonly known as watercress 

[5]. It has been identified as a medicinal plant and food crop [6]. The plant is enriched with different 

phytochemical constituents contributing to its remarkable medicinal values. Of these detected materials are 

polyphenols, glucosinolates, carotenoids, tannins, flavonoids, terpenoids, and many other glycosides in its 

different parts [7]. 

 

Teeth have unique system with complex anatomy known as root canal system. Despite it is protected from 

the invading microorganisms by overlying dentin and cementum, yet there are conditions that lead to the 

progression of different oral microorganisms and eventually establishing an infection [8].  

 

One of the most commonly associated bacterial species with periapical infection and failure of root canal 

treatment is Enterococcus faecalis (E. faecalis) [9]. The exceptional environment inside dental root canals 

favor the growth and predominance of this facultative and anaerobic bacteria [10]. It has the ability of 

surviving in the root canal as a single organism without the support of other bacteria and forming biofilms 

by invading the dentinal tubules and causing infection that stimulates local bone resorption [11]. The 

endodontic literature reported the persistence of E. faecalis and its ability to withstand the irrigants and 

intracanal medications used in routine root canal treatment. These distinct features enable it to be an 

excellent survivor from intracanal disinfection procedures and being the most frequently isolated bacterial 

species from treated root canals [12]. 

 

2. MATERIALS & METHODS 

 

2.1 Extract preparation 

As reported by [13], 20 g of dried leaves of the plant were used and extracted in a Soxhlet apparatus until 

becoming colorless and filtered. The filtrate was evaporated by rotary evaporator at 50 oC. The final 

residues of ethanolic extract was stored at +4oC until using. 

 

2.2 Isolation and identification of E. faecalis 

E. faecalis was isolated from necrotic canals during root canal treatment of single rooted teeth. The method 

of isolation started with initial instrumentation with k-Iso files and then size 20 rotary file was used without 

any irrigants. After that, saline was flooded inside selected canals and agitation was made by the rotary file. 

Sterile paper points were introduced into canals to absorb the microbial suspension and transferred to a tube 

containing sterile transport media (AMIES). The samples were transported to the laboratory, vortexed and 

streaked in duplicate on plates containing blood agar and Bile Esculin Agar (an enterococcus selective 

media). The plates were incubated anaerobically at 37ᵒC for 48 hours. Further identification of E. faecalis 
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was made on the basis of microscopical examination (Gram stain), colony morphology and Vitek 2 system 

[14]. 

 

2.3 In vitro expirements 

2.3.1 Testing the antibacterial activity of alcoholic extract against E. faecalis 

The studied extract of N. officinale was prepared in different concentrations of 5, 10, 15 and 20 mg/ml and 

poured in four wells prepared in Mueller Hinton Agar (MHA) plates. Those plates also had other two wells, 

one for positive control (calcium hydroxide paste) and the second one for negative control (Ethanol 

99%).The plates were incubated aerobically for 24 hr. at 37oC. 

 

2.3.2 Determination of Minimum Bactericidal Concentration of the studied extract on E. faecalis 

Final concentrations of 10, 5, 2.5, 1.25, 0.625 were prepared from the studied extract and incorporated into 

a sterile MHA to get 10 ml of agar and the extract. Those experimental bottles were poured into sterile 

petridishes and wait to become hard then inoculated by streaking loop full from activated bacteria. The 

petridishes were incubated for 24 hr. at 37°C including the control plate (negative control) which contained 

MHA with microbial inoculum without the addition of the extract, and (positive control) plate which 

contained MHA with different concentrations of the extract without bacterial inoculum. 

 

2.3.3 Testing the combination effect of the studied extract with calcium hydroxide against E. faecalis 

To investigate the combination effect of alcoholic extract of N. officinale with calcium hydroxide against E. 

faecalis, 1:1 of minimum bactericidal concentration (MBC) value of the extract with calcium hydroxide 

paste were mixed and poured in well that prepared in MHA plates. The agar well diffusion method was 

employed in this experiment and inhibition zones were measured by dental vernier. MBC of extract, 

calcium hydroxide paste with iodoform (control) were included also in other wells of MHA plates. 

 

2.4 Statistical analysis 

Data were analyzed using SPSS (statistical package of social science) software version 25 and One-way 

ANOVA, Tukey's HSD and Independent sample t-tests had been used. 

 

3. RESULTS 

 

3.1 Identification of E.  faecalis 

Under the microscope, the selected colonies of E. faecalis appeared as Gram positive cocci. On the blood 

agar appeared as circular or convex colonies, white gray in color, with no hemolysis (gamma hemolysis). 

Bile Esculin Agar demonstrated black haloes around the colonies and this indicate a positive reaction by 

esculin hydrolysis. Vitek 2 system confirmed the presence of E. faecalis with 99% probability. 

 

3.2 Testing the antibacterial activity of alcoholic extract against E. faecalis 

MHA plates demonstrated growth inhibition zones of E. faecalis for all tested concentrations of the extract. 

The diameter of inhibition zones found to increase as the concentrations of the extract increased. Calcium 

hydroxide paste revealed an antibacterial activity also but in lower values than the studied extract. Analysis 

of variance (ANOVA) test was used to compare among the studied concentrations of alcoholic extract and 

calcium hydroxide paste and the results were highly significant (P ≤ 0.01) (Table 1). As the difference was 

highly significant, another statistical comparison had been done by using Tukey's HSD test between each 

two concentrations of the extract and the results had demonstrated that there was highly significant 

difference (P ≤ 0.01) among extract concentrations except between 20 mg/ml and 15 mg/ml, 10 mg/ml and 

5 mg/ml was non-significant (P > 0.05) (Table 2). 
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3.3 Determination of Minimum Bactericidal Concentration of the studied extract on E. faecalis 

The minimum bactericidal concentration of alcoholic extract of Nasturtium officinale was 2.5 mg/ml. 

 

3.4 Testing the combination effect of the studied extract with calcium hydroxide against E. faecalis 

The tested combination revealed antibacterial activity against E. faecalis greater than the control 

demonstrated by larger inhibition zones. Statistically, independent sample t-test was used to compare the 

antibacterial activity between the tested combination and the control and the results revealed that there was 

a highly significant difference (P ≤ 0.01) between the study and control groups (Table 3). 

 

In order to study and determine the effect of the studied combination on E. faecalis, independent sample t-

test was used to compare between the antibacterial activity of the studied extract at MBC value with and 

without the addition of calcium hydroxide. 

 

The studied combination revealed antibacterial activity against E. faecalis higher than that of the tested 

agents alone (larger inhibition zones diameters formation) and the results of statistical analysis showed that 

there was a significant difference (P ≤ 0.05) (Table 4). 

 

4. DISCUSSION 

The massive use of antibiotics has led to the emergence of multi drug microbial resistance and hence, Herbs 

have received particular attention and studies proved that they could be better alternatives than synthetic 

antimicrobials [4]. 

 

Alcoholic extract of N. officinale exhibited a good antibacterial activity against E. faecalis. This activity is 

supported by another studies which explore the plant different extracts against gram positive bacteria and it 

reported the antibacterial activity of the methanolic extract of watercress [15], [16]. 

 

Larger inhibition zones were demonstrated in the experiments of this study when compared to the 

commercially available calcium hydroxide paste (control) and their diameter was increased by increasing 

the concentration of the tested extract. This could be attributed to the fact that higher concentration of plant 

extracts have higher bioactive substances and Ethanol is a potent solvent for extracting bioactive 

constituents from plants [17]. In another hand, [18] reported that the alcoholic extract of watercress seeds 

showed no antibacterial activity against Escherichia coli and Staphylococcus aureus. 

 

The endodontic literature reported many plant combinations planned to enhance the antimicrobial properties 

of calcium hydroxide. 

 

The results of this study revealed that the addition of calcium hydroxide to the extract results in a positive 

correlation demonstrated by larger diameter of inhibition zones formed than the ones formed by the extract 

or calcium hydroxide individually. This came in agreement with other studies that evaluated the 

combination of plants extracts with calcium hydroxide as intracanal dressings against E. faecalis [19]. 

 

5. CONCLUSION 

The tested extract of N. officinale has remarkable antibacterial activity against E. faecalis isolated from root 

canals. This noticeable activity will encourage the researchers to evaluate its application and penetration 

capability inside root dentin to be further used through disinfection procedures as irrigant or intracanal 

medicament. 
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TABLE 1: Comparison among the antibacterial activity of the alcoholic extract of N. officinale and 

calcium hydroxide (control) against E. faecalis. 

Extract 
 

Conc. 

 

 

Descriptive statistics 

 

ANOVA 

Mean of 

inhibition 

zones (mm) 

S.D. 

 

F-test 

 

p-value 

 

Alcoholic 

extract 

 

20 mg/ml 19 1.247 

61.251 

 

0.000 

 

15 mg/ml 18.1 1.197 

10 mg/ml 16 1.491 

5 mg/ml 15.1 1.449 

Control 11 0.816 
 

TABLE 2: Comparison among the antibacterial activity between each two concentration of the extract and 

the control against E. faecalis. 

Extracts Conc. 
Mean 

difference 
p-value Extracts 

Alcoholic 

extract 

 

20 mg/ml 

 

15 mg/ml 0.9 0.509 

10 mg/ml 3 
0.000 

 

5 mg/ml 3.9 
0.000 

 

Control 8 
0.000 

 

15 mg/ml 

 

10 mg/ml 2.1 
0.005 

 

5 mg/ml 3 
0.000 
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Control 7.1 
0.000 

 

10 mg/ml 

5 mg/ml 
0.9 

 

0.509 

 

Control 5 
0.000 

 

5 mg/ml Control 4.1 0.000 
 

TABLE 3: Comparison between the antibacterial activity of the studied combination of alcoholic extract 

with calcium hydroxide and the control group against E. faecalis. 

Inhibition 

zones 

against 

E. faecalis 

Descriptive Statistics 

 Group difference 

 Study group 

 

Control group 

 

Mean S.D. Mean 

 

S.D. t-test 

 

p-value 

 

Combination 

of alcoholic 

extract with 

calcium 

hydroxide 

 

14 1.764 8.2 0.789 9.492 0.000 

 

TABLE 4: Comparison between the antibacterial activity of MBC value of the studied extract with and 

without the addition of calcium hydroxide against E. faecalis. 

Inhibition 

zones 

against E. 

faecalis 
 

Descriptive Statistics 

Group difference Without calcium 

hydroxide 

With calcium 

hydroxide 

Mean 

(mm) 
S.D. 

Mean 

(mm) 
S.D. t-test p-value 

Alcoholic 

extract 
12 1.414 14 1.764 -2.798 0.012 

 

 

 


