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Introduction: Calcium hydroxide (CH) is one of the most common intracanal medications. 

Corticosteroids (CS) are used in endodontics because of their anti-inflammatory activity. This 

study aimed to evaluate the antimicrobial effect of CH+betamethasone and CH+saline against 

Enterococcus faecalis (E. faecalis) using agar diffusion test and measuring the microbial zone of 

inhibition (ZOI). Methods and Materials: Four plates containing Mueller-Hinton broth and E. 

faecalis culture media, were prepared. In each plate, 5 holes (5×3 mm) were created and a creamy 

mixture of CH+betamethasone was inserted into the holes (10 holes for each material). Two holes 

with ampicillin disks and two empty holes were used as negative and positive controls, respectively. 

Plates were incubated for 24 h and then the diameter of microbial ZOI was measured. The pH of 

each mixture was measured by pH meter. Data were analyzed using the Mann-Whitney U test. 

Results: The mean diameter of ZOI for CH+betamethasone and CH+saline was 3.4 and 3 mm, 

respectively. The difference was not significant (P=0.143). The pH was 12.5 for CH+saline and 12.3 

CH+betamethasone, respectively. Conclusion: The mixture of CH+betamethasone had good 

antimicrobial effects against E. faecalis. Further studies are needed to confirm the value of this 

mixture in clinical settings. 
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Introduction 

acteria and their by-products are the main causes of pulp 

and periapical inflammation. So elimination or reducing 
the bacterial load is the main purpose of endodontic treatment 
[1, 2]. Mechanical cleaning of the root canal individually can’t 
disinfect the canal precisely, because the bacteria can hide in 

out-of-reach areas, isthmi, dentinal tubules and apical delta [3]. 
In such cases, use of intra-canal medication with antibacterial 
agents can be helpful. Calcium hydroxide (CH) is one of the 
most popular intra-canal medications [4]. Although the precise 

mechanisms of action are unknown, it seems that in aquatic 
environment CH increases the pH level by releasing hydroxyl 
ions. Most of pathogenic bacteria cannot survive this 

environment. Also CH has some protein denaturizing effects 
that can facilitate the dissolution of pulp tissue [5-8]. CH needs 
a career material for obtaining proper consistency before being 
inserted into the canal. Normal saline, lidocaine and 

chlorhexidine are common materials for this purpose [9-13]. 
One of the most important criteria for selecting the carrier is 
maintaining the pH of CH mixture and its antimicrobial 
property [14-16].  

Another aim of inter-appointment canal medication is to 

subside the periradicular inflammation and thus reducing the 

post-treatment pain [17]. Use of systemic or local 

corticosteroids for reducing inflammation and pain has always 

been appraised and numerous studies indicated that pain 

decrements after using corticosteroids [17-19].  

B



 

IEJ Iranian Endodontic Journal 2015;10(3): 184-187 

185 Tabrizizadeh et al. 

To eliminate the side effects of systemic steroids, local 

intra-canal medication with corticosteroids has gained interest 

in recent years. Ledermix is a combination of steroid/antibiotic 

which contains 1% triamcinolone and 3% demeclocycline. This 

formulation was first recommended for use in endodontics by 

Schroeder and Triadan in 1960 [20, 21]. Studies showed the 

ability of this medicine to penetrate into dentinal tubules and 

distribute in the periapical tissues [22-24]. Abbott et al. [25] 

indicated that slow releasing of active components of Ledermix 

and more stability of its properties amongst the advantages of 

this mixture. Constant pH of CH during mixing with Ledermix 

was showed by Taylor et al. [26]. Studies by Athanassiadis et al. 

[27, 28] showed that the antimicrobial property of CH during 

mixing with Ledermix remained unchanged, however 

deterioration of anti-inflammatory ability of Ledermix in 

mixture with CH may occur [29].  

Because of the lack of studies in this regard, the aim of this 

in vitro study was to evaluate the effect of the mixing CH with 

betamethasone drop on the pH and antimicrobial ability of the 

mixture, using agar diffusion test and measuring the zone of 

inhibition (ZOI). 

Materials and Methods 

Standard strain of Enterococcus faecalis (E. faecalis) 

(ATCC29212) was obtained from Microbiology Department, 

Shahid Sadoughi Medical School, Yazd, Iran. The 24-h blood 

agar culture was transferred to Tryptic soy broth (TSB) (Difco 

Laboratories, Detroit, Mich., USA) using a sterile loop to create 

a bacterial suspension with standard opacity equivalent to 

standard concentration of barium sulfate in a McFarland tube. 

CH powder (Pishro Dandan Co., Tehran, Iran) was placed on 

sterile glassy slap and was mixed either with saline or 

betamethasone drop (Abooreihan Co., Tehran, Iran) to make a 

paste with creamy consistency. 

For agar diffusion test, 4 plates containing Mueller-Hinton 

broth (Difco Laboratories, Detroit, MI, USA) and E. faecalis 

culture media were prepared. In each plate, 5 holes (5 mm in 

diameter and 3 mm in depth) were created and the prepared 

bacterial media was placed into the holes (n=10). Two empty 

holes and two holes containing ampicillin disks were used as 

positive and negative controls, respectively. 

All plates were placed in an incubator with 37°C 

temperature. After 24 h, the shortest distance from the outer 

margin of the wells to the initial point of bacterial growth was 

measured in mm as the ZOI. Finally, the obtained data were 

analyzed using the Mann-Whitney U test. For measuring the 

pH of both test mixtures, a digital pH meter was used. 

Results 

The diameter of ZOI in positive control group was zero and in 

negative control group was 8 mm. The mean value of microbial 

ZOI was 3.4 mm and 3 mm, for CH+betamethasone and 

CH+saline samples, respectively. The difference between two 

groups was not statistically significant (P=0.143) (Table 1). 

Also the pH value was 12.5 in CH+saline group and 12.3 in 

CH+betamethasone group. 

Discussion 

The present in vitro study showed that replacement of saline 

with betamethasone to prepare CH creamy paste, does not 

change its antibacterial activity on E. faecalis.  

Root canal cleaning is the main part of endodontic treatment; 

remaining bacteria in dentinal tubules can potentially cause 

treatment failure [4]. Cleaning of the dentinal tubules is not 

possible by mechanical instrumentation alone, so use of the 

intra-canal medicaments is recommended. CH is the most 

common material for this purpose [4]. 

The antimicrobial ability of CH is affected by the speed of its 

disintegration to calcium and hydroxyl ions, the latter elevating 

the environmental pH [4]. Hydroxyl ions are very active and 

immediately combine with lipids, proteins and nucleic acids and 

through peroxidation of lipids increase the permeability of 

bacterial membrane, denaturation of protein and inactivation of 

cellular enzymes [4]. This process, has a lethal effect on bacterial 

cells [30]. The optimal carrier for CH should not only preserve 

the alkaline pH but also should have no adverse effect on its 

disintegration rate nor distribution ability. 

Considering the anti-inflammatory effect of corticosteroids, 

it can be assumed that if they could maintain the aforementioned 

optimal properties of CH, they can be a perfect carrier for CH 

paste by adding pain/inflammation reducing potential to the 

mixture [31]. 

The consistency of CH is an important factor during its 

placement in the canal. CH could be prepared in two thick and 

thin consistencies. Some studies do not consider the powder to 

liquid ratio important and mention mixing of powder and liquid 

until obtaining a thick or thin creamy mixture [32, 33]. By 

preparing creamy and more diluted mixture of CH, the 

disintegration speed of CH and its flow into the canal and 

dentinal tubules increase; so in this study the intra-canal 

medicament was prepared in a creamy consistency [32]. 

Systemic or local corticosteroids are used for reducing the 

post endodontic pain. Commercial preparation of corticosteroid 

and antibiotic (Ledermix) is available for this purpose [22]. 

However, it is not available in Iran. In this study for the first 

time, mixture of CH and a corticosteroid drop (betamethasone) 

was used to take advantages of both antimicrobial activity of CH 

Table 1. Mean (SD), of microbial zone of inhibition (ZOI) in mm 

Group (N) Mean (SD)  P-value 

CH+saline (10) 3 (0.3) 
0.143 

CH+betamethasone (10) 3.4 (0.5) 
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and anti-inflammatory effect of corticosteroids. In some 

previous investigations, mixture of CH and Ledermix has been 

assayed but not a single study has been published that employs 

the mixture of CH and a corticosteroid. The reason for selecting 

betamethasone in this study was the higher mucosal permeability 

of this drop [31].  

According to the results, betamethasone preserved the 

appropriate alkaline pH of CH (~12.3). This value in normal 

saline group was 12.5. Taylor et al. [26] indicated that adding 

Ledermix to Pulpdent paste had no effect on its pH. Studies 

by Athanassiadis et al. [27, 28] also showed that the 50:50 

mixture of CH and Ledermix had appropriate antimicrobial 

effect and Ledermix had no significant effect on antimicrobial 

property of CH. In the present study there was no significant 

difference in antimicrobial ability of CH mixture with 

betamethasone drop and normal saline, either.  

Abbott et al. [25], suggested the mixture of CH and 

Ledermix for long time intra-canal medication. However 

Athanassiadis et al. [29] showed that CH can destroy the 

triamcinolone acetonide content of Ledermix during 24 h and 

may decrease its anti-inflammatory effects. Based on this fact 

that inflammatory reaction and pain are maximal during first 

hours after endodontic treatment, this point has less clinical 

relevance [34].  

The other important issue is avoidance of adverse 

chemical reaction between materials and the probably toxic 

byproducts. Taylor et al. [25] stated that combination of 

Ledermix and Pulpdent paste did not increase the toxicity of 

mixture on mammalian cells. The liquid form of 

betamethasone enables preparations with optimal consistency 

for inserting into the canal and this is one of the advantages 

of using betamethasone drop instead of Ledermix. Also use of 

this mixture prevents discoloration of the tooth; the 

phenomenon that is expected because of the demeclocycline 

content of Ledermix as shown by Kim and Day [35, 36]. 

Conclusion 

The mixture of calcium hydroxide with betamethasone drop 

had good antimicrobial effect against Enterococcus faecalis. 

Further studies are needed to confirm the value of this 

mixture in clinical settings. 

Acknowledgment 

This study was financially supported by the Vice Chancellor 
for Research of Yazd University of Medical Sciences.  

Conflict of Interest: ‘None declared’. 

References 

1. Baumgartner JC, Falkler WA, Jr. Bacteria in the apical 5 mm of 

infected root canals. J Endod. 1991;17(8):380-3. 

2. Kakehashi S, Stanley HR, Fitzgerald RJ. The effects of surgical 

exposures of dental pulps in germfree and conventional laboratory 

rats. J South Calif Dent Assoc. 1966;34(9):449-51. 

3. Bystrom A, Sundqvist G. The antibacterial action of sodium 

hypochlorite and EDTA in 60 cases of endodontic therapy. Int 

Endod J. 1985;18(1):35-40. 

4. Mohammadi Z, Dummer PM. Properties and applications of 

calcium hydroxide in endodontics and dental traumatology. Int 

Endod J. 2011;44(8):697-730. 

5. Jhamb S, Nikhil V, Singh V. An in vitro study of antibacterial 

effect of calcium hydroxide and chlorhexidine on Enterococcus 

faecalis. Indian J Dent Res. 2010;21(4):512-4. 

6. Siren EK, Haapasalo MP, Waltimo TM, Orstavik D. In vitro 

antibacterial effect of calcium hydroxide combined with 

chlorhexidine or iodine potassium iodide on Enterococcus 

faecalis. Eur J Oral Sci. 2004;112(4):326-31. 

7. Dianat O, Saedi S, Kazem M, Alam M. Antimicrobial Activity of 

Nanoparticle Calcium Hydroxide against Enterococcus Faecalis: 

An In Vitro Study. Iran Endod J. 2015;10(1):39-43. 

8. Rahimi S, Janani M, Lotfi M, Shahi S, Aghbali A, Vahid Pakdel M, 

Salem Milani A, Ghasemi N. A review of antibacterial agents in 

endodontic treatment. Iran Endod J. 2014;9(3):161-8. 

9. Cwikla SJ, Belanger M, Giguere S, Progulske-Fox A, Vertucci FJ. 

Dentinal tubule disinfection using three calcium hydroxide 

formulations. J Endod. 2005;31(1):50-2. 

10. Schafer E, Bossmann K. Antimicrobial efficacy of chlorhexidine 

and two calcium hydroxide formulations against Enterococcus 

faecalis. J Endod. 2005;31(1):53-6. 

11. Silveira CF, Cunha RS, Fontana CE, de Martin AS, Gomes BP, 

Motta RH, da Silveira Bueno CE. Assessment of the antibacterial 

activity of calcium hydroxide combined with chlorhexidine paste 

and other intracanal medications against bacterial pathogens. Eur 

J Dent. 2011;5(1):1-7. 

12. Vaghela DJ, Kandaswamy D, Venkateshbabu N, Jamini N, Ganesh 

A. Disinfection of dentinal tubules with two different formulations 

of calcium hydroxide as compared to 2% chlorhexidine: As 

intracanal medicaments against Enterococcus faecalis and 

Candida albicans: An in vitro study. J Conserv Dent. 

2011;14(2):182-6. 

13. Mozayeni MA, Haeri A, Dianat O, Jafari AR. Antimicrobial effects 

of four intracanal medicaments on enterococcus faecalis: an in 

vitro study. Iran Endod J. 2014;9(3):195-8. 

14. Ho CH, Khoo A, Tan R, Teh J, Lim KC, Sae-Lim V. pH changes in 

root dentin after intracanal placement of improved calcium 

hydroxide containing gutta-percha points. J Endod. 2003;29(1):4-8. 

15. Siqueira JF, Jr., de Uzeda M. Influence of different vehicles on the 

antibacterial effects of calcium hydroxide. J Endod. 

1998;24(10):663-5. 



 

IEJ Iranian Endodontic Journal 2015;10(3): 184-187 

187 Tabrizizadeh et al. 

16. Solak H, Oztan MD. The pH changes of four different calcium 

hydroxide mixtures used for intracanal medication. J Oral Rehabil. 

2003;30(4):436-9. 

17. Jalalzadeh SM, Mamavi A, Shahriari S, Santos FA, Pochapski MT. 

Effect of pretreatment prednisolone on postendodontic pain: a 

double-blind parallel-randomized clinical trial. J Endod. 

2010;36(6):978-81. 

18. Mehrvarzfar P, Shababi B, Sayyad R, Fallahdoost A, Kheradpir K. 

Effect of supraperiosteal injection of dexamethasone on 

postoperative pain. Aust Endod J. 2008;34(1):25-9. 

19. Pochapski MT, Santos FA, de Andrade ED, Sydney GB. Effect of 

pretreatment dexamethasone on postendodontic pain. Oral Surg 

Oral Med Oral Pathol Oral Radiol Endod. 2009;108(5):790-5. 

20. Mohammadi Z, Abbott PV. On the local applications of 

antibiotics and antibiotic-based agents in endodontics and dental 

traumatology. Int Endod J. 2009;42(7):555-67. 

21. Schroeder A. Corticosteroids in endodontics. J Oral Ther 

Pharmacol. 1965;2(3):171-9. 

22. Bryson EC, Levin L, Banchs F, Abbott PV, Trope M. Effect of 

immediate intracanal placement of Ledermix Paste(R) on healing 

of replanted dog teeth after extended dry times. Dent Traumatol. 

2002;18(6):316-21. 

23. Chu FC, Leung WK, Tsang PC, Chow TW, Samaranayake LP. 

Identification of cultivable microorganisms from root canals with 

apical periodontitis following two-visit endodontic treatment with 

antibiotics/steroid or calcium hydroxide dressings. J Endod. 

2006;32(1):17-23. 

24. Ehrmann EH. Pulpotomies in traumatized and carious permanent 

teeth using a corticosteroid-antibiotic preparation. Int Endod J. 

1981;14(3):149-56. 

25. Abbott PV, Hume WR, Heithersay GS. Effects of combining 

Ledermix and calcium hydroxide pastes on the diffusion of 

corticosteroid and tetracycline through human tooth roots in 

vitro. Endod Dent Traumatol. 1989;5(4):188-92. 

26. Taylor MA, Humen WR, Heithersay GS. Some effects of Ledermix 

paste and Pulpdent paste on mouse fibroblasts and on bacteria in 

vitro. Endod Dent Traumatol. 1989;5(6):266-73. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

27. Athanassiadis B, Abbott PV, George N, Walsh LJ. An in vitro 

study of the antimicrobial activity of some endodontic 

medicaments and their bases using an agar well diffusion assay. 

Aust Dent J. 2009;54(2):141-6. 

28. Athanassiadis B, Abbott PV, George N, Walsh LJ. An in vitro 

study of the antimicrobial activity of some endodontic 

medicaments against Enteroccus faecalis biofilms. Aust Dent J. 

2010;55(2):150-5. 

29. Athanassiadis M, Jacobsen N, Parashos P. The effect of calcium 

hydroxide on the steroid component of Ledermix and 

Odontopaste. Int Endod J. 2011;44(12):1162-9. 

30. Han GY, Park SH, Yoon TC. Antimicrobial activity of Ca(OH)2 

containing pastes with Enterococcus faecalis in vitro. J Endod. 

2001;27(5):328-32. 

31. Mohammadi Z. Systemic and local applications of steroids in 

endodontics: an update review. Int Dent J. 2009;59(5):297-304. 

32. Behnen MJ, West LA, Liewehr FR, Buxton TB, McPherson JC, 

3rd. Antimicrobial activity of several calcium hydroxide 

preparations in root canal dentin. J Endod. 2001;27(12):765-7. 

33. Robert GH, Liewehr FR, Buxton TB, McPherson JC, 3rd. Apical 

diffusion of calcium hydroxide in an in vitro model. J Endod. 

2005;31(1):57-60. 

34. Arslan H, Topcuoglu HS, Aladag H. Effectiveness of tenoxicam 

and ibuprofen for pain prevention following endodontic therapy 

in comparison to placebo: a randomized double-blind clinical 

trial. J Oral Sci. 2011;53(2):157-61. 

35. Day PF, Duggal MS, High AS, Robertson A, Gregg TA, Ashley PF, 

Welbury RR, Cole BO, Westland S. Discoloration of teeth after 

avulsion and replantation: results from a multicenter randomized 

controlled trial. J Endod. 2011;37(8):1052-7. 

36. Kim ST, Abbott PV, McGinley P. The effects of Ledermix paste on 

discolouration of mature teeth. Int Endod J. 2000;33(3):227-32. 
 

Please cite this paper as: Tabrizizadeh M, Rasti M, Ayatollahi F, 
Mossadegh MH, Zandi H, Dehghan F, Mousavi Z. Antimicrobial 
Activity of Calcium Hydroxide and Betamethasone on 
Enterococcus faecalis; An in vitro Assessment. Iran Endod J. 
2015;10(3): 184-7. Doi: 10.7508/iej.2015.03.008 

 


