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1 

 

 

Title of the dissertation 

 

Evaluation of the antibacterial property of Basella alba 

extract on oral pathogens and its cytotoxicity on gingival 
fibroblasts- An Invitro study. 

 

2 Introduction Microbial plaque is the primary etiological factor of 

periodontal diseases. Therefore, the removal of plaque 
personally or professionally is necessary to attain 

periodontal health. Various adjuncts like antibiotics, anti-

inflammatory immunomodulators and other chemical 
plaque control agents have been used as an adjunct to 

scaling and root planing to manage gingivitis and 

periodontitis. But with widespread usage of antibiotics 
many oral pathogens have become resistant to them, thus 

the use of herbal or plant-based products have come into  

being [1]. One such plant is Basella alba which has good 

anti-inflammatory, antioxidant and antimicrobial  
properties [2]. The extract of this herb can be formulated 

into gels, mouthwashes and other such local drug delivery 

agents to treat gingivitis and periodontitis.  
 

 

 

 
A. Problem statement 

 

The Chlorhexidine is a gold standard mouthrinse[3] but 
comes with certain disadvantages like hypersensitivity 

reaction neurosensory deafness, taste alterations, uni‐or bi‐

lateral parotid tumefaction, mucosal erosion and staining of 

teeth, mucosa, tongue dorsum or restorations [4]. So there is 

a need for formulating a herbal antiplaque agent. 
 

 

 
B. Rationale 

The prevalence of gingivitis suggests inadequacy of self-

performed oral hygiene practices and a need for an 
adjunctive aid for mechanical plaque control. Plant‑based 

products are known to possess good anti‑inflammatory, 

antioxidant, and antimicrobial properties.[2] 



Recently, Basella alba has been recognized to have such 

properties, however its effect on oral and periodontal 
bacteria has never been tested. Therefore, the study will 

aim at exploring the antibacterial effect of the Basella alba 

extract against common oral pathogens in comparison to 

chlorhexidine and its cytotoxicity on gingival fibroblasts. 
 

 

 
 

 

C. Novelty 

 
 

 

 

 
As per the literature available this study would be the first 

to determine the cytotoxicity of Basella alba extract on 

gingival fibroblasts as well as its effect on microbiota found 

in supragingival plaque. 

 
 

 

 

D. Expected outcome and application 

 

Expected outcome- Basella alba extract may be used 

effectively as an alternative and complimentary remedy to 

chlorhexidine for the management of oral pathogens. 

 
Expected application- Basella alba extract may be used in 

different formulations such as gels , mouthrinses , powders 

or other  local drug delivery systems in patients with 
gingivitis. 
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Research question(s) 

 

 
Can Basella alba extract be a better alternative to other 

chemical plaque control agents? 

 

 

4 

 

Research hypothesis (es), if any 

 

Basella alba can be used as a better alternative to other 

chemical plaque control agents. 
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Objectives of the Study: 

A. l/Primary objective(s) 
 

 

 

        
 

 

 
 

       

 

 
 

 

 
B. Secondary objective(s) 

 

A.  

      
 

i. To evaluate Minimum Inhibitory 

Concentration (MIC) and Minimum 

Bactericidal Concentration(MBC) of Basella 
alba extract in comparison to that of 

Chlorhexidine against oral pathogens. 

                  
ii. To determine the antibacterial property of  

  Basella alba extract against commonly  

  occurring oral bacterial strains. 

 
iii. To evaluate the cytotoxicity of Basella alba 

extract against gingival fibroblasts.  

 
                    

                   

B.       NIL 
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1.  
2.  

3. Review of literature 

  
     1.     Haneefa M. et al (2012) conducted a study on the 
            ‘Formulation and Evaluation of Herbal Gel of    

             Basella alba for wound healing activity’. In the 

             study the aqueous extract of leaves of Basella alba 

             were formulated as a gel and investigated for its 
             physicochemical as well as for its burn wound  

             healing activity in animals. Different gel    

             formulations of aqueous extract of Basella alba   
             (2% w/v) were prepared using polymers carbopol  

             934 and carbopol 940 by varying thir  

             concentration. The formulation 1.5% w/w carbopol       
             934 was found to be more promising as it showed  

             better physicochemical characteristics, higher   

             pharmacological activity and better stability  

             compared to other formulations and concluded that  
             Basella alba aqueous extract shows significant  

             improvement in burn wound contraction [5]. 

 
     2.     Chaitanya B.K. (2012) did a study wherein       

             Basella alba was tested for anti-inflammatory       

             activity in albino rats. The Basella alba leaves were  

             subjected to cold maceration process and  
             formulated to a powder form which was mixed  

             with 2% gum acacia to prepare suspension for oral  

             dose.  Sub-acute inflammation was produced by   
             cotton pellet granuloma in the rats, who were later    

             treated with the Basella alba extract and standard   

             drug phenyl butazone. The animals treated with the   
             plant extract have been shown a significant activity, 

             at 500 mg/kg dose (p<0.001) which was   

             comparable with the standard drug [6].  

 
3. Reshmi S.K et al (2012) did a study on Antioxidant 

analysis of betacyanin extracted from Basella alba 

fruit where they found that Basella alba fruit 
betacyanin had strong hydrogen donating capacity 

and could effectively scavenge DPPH radicals [7].  

 
4.  Suguna J. et al (2015) conducted a study on 

Antimicrobial and Antioxidant Activity of the Leaf  

       Extract of Basella alba. It was seen that the   

       aqueous extract of Basella alba had significant  
       activity against bacteria both Gram positive   

       (Bacillus subtilis and Staphylococcus aureus) and 

       Gram negative (Escherichia coli, Klebsiella  
       pneumoniae) organisms and the same  

       results were observed in the antimicrobial and    

       antifungal activity of Basella alba. It also showed    

       good activities against the antioxidant studies  
        namely DPPH and ABTS [8]. 

 

 
 

 



 

 
5. Wyganowska-Swiatkowska  M et al (2016) stated 

that the low concentration (0.002%) of CHX did 

not interfere with the proliferation and morphology 

of gingival fibroblasts but the higher concentration 
(≥0.04%) of CHX inhibited the cell proliferation 

and, to a certain extent, affected cell morphology 
[9]. 

 

6. Varghese J. et al (2019) assessed the biofilm 

reduction, staining potential, and cytotoxicity of 
guava extract mouth rinse compared to 

chlorhexidine (CHX). Substantivity, staining, and 

antibiofilm potential were investigated by 

spectrophotometry, colony-forming units, and 
luminosity color meter, respectively. The study 

showed that guava mouth rinse fulfilled the 

requirement for an effective and useful oral care 
product with desirable substantivity and anti-

biofilm action. In addition, guava reduced the 

inflammation response in HGEK-16 and may be a 

potential oral rinse for oral anti-inflammatory 
therapies [10]. 

 

7. Mandroli PS et al. (2019) conducted a study on in 
vitro evaluation of cytotoxicity of curcumin against 

human periodontal ligament fibroblasts. The study 

concluded that the cell viability of PDL fibroblasts 
to 100%, 50%, and 25% curcumin concentration 

was 111.75%, 112.50%, and 114.40%, respectively 
[11]. 

 
8. Chaurasiya Ajay et al (2021) published an updated 

review on Malabar spinach (Basella alba and 

Basella rubra) and their importance. The plant was 
used for the cure of many skin problems, diarrhoea, 

dysentery and also used as a laxative. Basella plant 

show antioxidant, antiproliferative, antimicrobial, 
anti-inflammatory activities due to the presence of 

betacyanin, carotenoids, bioflavonoids, β-sitosterol 

and lupeol (Moutusi et al 2019) [2]. 

 
 

  9.  

7. Methodology 

  

The extract will be prepared from freshly plucked Basella 
alba. The antibacterial properties of the extract will be 

evaluated by testing the Minimum Inhibitory Concentration 

(MIC) and Minimum Bactericidal Concentration (MBC).  

Various concentrations will be tested against a biofilm 
prepared from commonly occurring oral bacterial strains 

(streptococcus species).  

 
 

The tests will be done in triplicates. 

The results will then be compared to that of Chlorhexidine. 

 



Cytotoxicity analysis 

 
Gingival fibroblast cell line will be procured from the tissue 

bank. The cell proliferation and cytotoxicity will be 

evaluated by the MTT assay(3-(4,5-dimethylthiazol-2-yl)-

2,5-diphenyl tetrazolium bromide ) where the fibroblasts 
will be exposed to Basella alba extract at varying 

concentrations for 48 hours. The viability of the cells will 

then be determined. 
 

   

 

A. Study design 
 

 

In-vitro study 
 

 

B. Study participants (human, animals 
or both) 

 

 

Not applicable 
 

 

      i.Inclusion criteria 
 

 

 
 

      ii.Exclusion criteria 

 

 
 

 

 
 

i.Withdrawal criteria, if any (trial-related 

therapy, follow-up and documentation 

are terminated prematurely as it is 
indicated to ensure safety of the 

participants)  

  
ii. Rescue criteria, if applicable (starting 

symptomatic therapy either to control 

symptoms of disease or to overcome lack 
of adequate efficacy of the study drug or 

placebo) 

 

                                                                    
i. Number of groups to be studied, 

identify groups with definition. 

  

Not applicable 
 

 

 
 

Not applicable 

 

 
 

        

 
 

    

 

Not applicable 
 

 

 
 

 

   
 

Not applicable 

 

 
 

 

 
    

 

 

C. Sampling  
a. Sampling population 

 

 
 

b. Sample size calculation 

c. Sampling technique 

 
 Not applicable 

 

 
 

       It will be done after the experiment is conducted and     

       the test will be done in triplicates. 



  
 

 

D. Randomization details (for 

interventional studies)- Intervention 

details with standardization 
techniques (drugs / devices / invasive 

procedures / noninvasive procedures 

/ others) 

 

 

 Not applicable 

E. Ethical Clearance from the 
Institution’s Ethics Committee 

Obtained? (Copy to be Attached) 

 
      Awaited  

 

  

F. Study procedure  
The extract will be prepared from freshly plucked Basella 

alba. The antibacterial properties of the extract will be 

evaluated by testing the Minimum Inhibitory Concentration 
(MIC) and Minimum Bactericidal Concentration (MBC).  

Various concentrations will be tested against a biofilm 

prepared from commonly occurring oral bacterial strains 
(streptococcus mutans, streptococcus oralis and 

streptococcus sanguis).  

 

Test procedure 

 

MIC Test (Anaerobes): 
1. 10 dilutions of each drug have to be done with 

Thioglycollate broth for MIC.  

2. In the initial tube 20microliter of drug will be added 

into the 380microliter of Thioglycollate broth. 
3. For dilutions 200microliter of Thioglycollate broth 

will be added into the next 9 tubes separately. 

4. Then from the initial tube 200microliter will be 
transferred to the first tube containing 200 microliter 

of Thioglycollate broth. This will be considered as 

10-1 dilution 

5. From 10-1 diluted tube 200microliter will be 
transferred to second tube to make 10-2 dilution. 

6. The serial dilution will be repeated up to 10-10 

dilution for each drug. 
7. From the maintained stock cultures of required 

organisms, 5 microliter will be taken and added into 

2ml of Thioglycollate broth. 
8. In each serially diluted tube 200microliter of above 

culture suspension will be added. 

9. The tubes will be incubated for 48-72 hours in 

anaerobic jar at 37°C and will be observed for 
turbidity. 

10. Simultaneously two control will be used 

11th tube- Broth control  
12th tube growth control(Broth + organism) 

 

       MBC Test  

 

      1.   From the MIC dilution tubes will be plated(which  

            were  sensitive in MIC) and incubated for 24-48   

            hours then  next day the colony count will be taken.     



2.  MBC  done to see whether there will be    

 bacteriostatic or bactericidal effect of the extract against 
the organism. 

      3.  If there is no growth then it will be bactericidal. 

      4.  If there is growth then it will be bacteriostatic. 

 
The tests will be done in triplicates. 

 

The results will then be compared to that of Chlorhexidine. 
 

 

Cytotoxicity analysis: 
 

Gingival fibroblast cell line will be procured from the tissue 

bank.  

The cell proliferation and cytotoxicity will be evaluated by 
the MTT assay(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl 

tetrazolium bromide) where the fibroblasts will be exposed 

to Basella alba extract at varying concentrations for 48 
hours. 

The percentage of viable cells will be determined by using 

the following equation- 

 
Cell viability % = (mean absorbance of experimental wells/ 

mean absorbance of control wells) × 100% 

   

 

G. Data collection methods including 

settings and periodicity 

 

 

 

6 months to 1 year 

 

 

H. List of statistical tests to be used for 

data analysis 
 

 

Descriptive statistics will be used, and ANOVA will be 

applied. 

I. If it’s a Clinical Trial: Clinical Trials 

Registry of India or equivalent 

registration number to be mentioned 

 

Not applicable 

 

 

 

 
8 

10.  

11.  

12.  

13.  
14. List risks and benefits of the study 

15.  

 

 

 

 
No risk 

 

Benefit- Introduction of a new herbal extract that can be 
formulated into gels or mouth rinses or various other local  

drug delivery systems which can be used in management of 

gingivitis and periodontitis. 
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