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Abstract 
The present study undertaken to identify klebsiella pneumoniae from root canal samples of clinically symptomatic non-

vital teeth having periapical on first opening of root canal of 27 such intact teeth and to identify the effect of argon laser 

and chlorhexidine on isolated Klebsiella pneumoniae. Out of 27 samples, positive cultures were 30 samples and the 

isolated bacteria included Staphylococcus aureus ,klebseilla pneumonias , streptococcus mutans ,Pseudomonas 

aeroginosa and, E.coli.The result it showed that the minimal inhibitory concentrations of chlorhexidine  

disinfectant(mouth wash)for Klebseilla pneumoniae were ranged from 0.014-0.11µg\ml Also it is found that Klebsiella 

pneumoniae completely killed after exposure to argon laser for 10-16 minutes 

Introduction: 
Periapical pathos's  is considered as an endogenous 

infection caused by oral microflora .Bacterial infection of 

dental pulp results in pulpal destruction and subsequently 

stimulates an inflammatory cell response and destruction 

of bone in the perapex 
(1)

.The relationship between 

bacterial infection of dental pulp and periapical lesion 

formation has been elegantly demonstrated in the classic 

studies of Kakehashi et al 
(2)

. Many investigators have 

attempted to isolate and identify various microorganisms 

from root canals and periapical lesions
(3,4,5,6)

. Convincing 

evidence has accumulated that infections of root canals 

are polymicrobial infections. Further ,Hashioka 

correlated the clinical symptoms with microorganisms 

isolated from root canals of symptomatic non vital 

teeth
(7)

.Over the years ,changes in the type of bacteria 

isolated and their antibiotic sensitivity have been 

identified and pattern of resistance to various antibiotics 

have been developed
(8)

 . The Argon laser was invented in 

1964 by William Bridges at Hughes Aircraft and is one 

of a family of Ion lasers that use a noble gas as the active 

medium
(9)

. This laser is used in many applications such 

as: Forensic Medicine, Entertainment, General Surgery, 

Ophthalmic Surgery, Holography, Optical "pumping" 

source
(9)

. 

Argon has approximately the same solubility In water as 

oxygen gas and is 2.5 times more soluble in water than 

nitrogen gas. Argon is colorless,     odorless, tasteless and 

nontoxic in both its liquid and gaseous forms. Argon is 

inert under most conditions and forms no confirmed 

stable compounds at room temperature 
(10)

. 

.Although argon is a noble gasIt has been found to have 

the capability of forming some compounds. For example, 

the creation of argon hydrofluoride (HArF), a metastable 

compound of argon with fluorine  hydrogen, was 

reported by researchers at the University of Helsinki in 

2000
(10)

. Although the neutral ground-state chemical 

compounds of argon are presently limited to HArF, argon 

can form clathrates with water when atoms are trapped in 

a lattice of the water molecules.
(11)

 Also argon-containing 

ions and excited state complexes, such as ArH+ and ArF, 

respectively, are known to exist. Theoretical calculations 

have shown several argon compounds that should be 

stable but for which no synthesis routes are currently 

known Argon laser has  killing effect on Klebsilla sp. and 

Pseudomonas sp 
( 12 )

. Chlorhexidine is an antimicrobial 

agent used to control oral diseases ,it consists of 

molecules with both hydrophilic and hydrophobic 

properties 
(13)

.It has a broad antimicrobial spectrum and 

is generally more effective against gram-positive than 

against gram –negative bacteria 
(14)

. 

Aim of study : 
This study was carried out to evaluate the effect of argon 

laser and chlorhexidin on klebseilla pneumonias isolated 

from root canal content. 

Material and Method: 
Twenty seven male and female patients with age group 

of 19-54 years attended Dental Hospital in Tikrit 

university  were included in this study. Each patient have 

at least one intact non vital tooth, presenting with one or 

more of the following symptoms:- Spontaneous pain, 

Pain on percussion , Swelling. An X-ray of the involved 

tooth was taken and teeth showing periapical pathos's 

were included in the study. The sample were taken under 

strict aseptic conditions. The involved tooth was isolated 

under a rubber dam.The field was disinfected with 

tincture of iodine and the access cavity was prepared 

with a sterile round bur. 

On gaining access to the pulp, a sterile reamer/file/broach 

was inserted into the root canal up to the apical foramina 

and root canal content were obtained for culture. Next 

reamer or file containing root canal contents was placed  

in a sterile test tube, sealed and transferred to the 

laboratory. Root canal contents were inoculated on Blood 

agar and MaConkey agar then incubated at 37 
o
C for 18 – 

24hrs. Colony characteristics were noted in case of any 

growth and identification of microorganisms was done 

according to the morphology using gram staining and by 

biochemical reactions
(15,16,17,18,19,20,21)

.Determination of 

minimal inhibitory concentrations of chlorhexidine 

double dilutions of chlorhexidine of different 

concentrations ranged between 0.014 -7.2 µg |ml in 

MacConkey agar plates were prepared .A fresh 

inoculums of the tested bacteria in MacConkey broth and 

incubated at 37 
o
C overnight . All plates were inoculated 

with broth culture of bacteria and incubated  at 37 
o
C for 

24 hours . Each agar plates containing Klebsiella 

pneumoniae  are exposed to argon laser light with output 

150 mW, 515 nm at distance 15cm from lens for 2 to 16 

minutes ,was utilized against klebsiella pneumoniae  

isolated in the present study 
(22)

.The results were read to 

the end of visible growth . 

Results: 

The distribution of pathogenic bacteria  among patients 

showed that Klebsiella pneumoniae was the most 

common pathogen isolated from female than male as 

shown in tables (1,2).The MICs (Minimal Inhibitory 

http://en.wikipedia.org/wiki/Solubility
http://en.wikipedia.org/wiki/Nitrogen
http://en.wikipedia.org/wiki/Gaseous
http://en.wikipedia.org/wiki/Noble_gas
http://en.wikipedia.org/wiki/Argon_hydrofluoride
http://en.wikipedia.org/wiki/Fluorine
http://en.wikipedia.org/wiki/Hydrogen
http://en.wikipedia.org/wiki/University_of_Helsinki
http://en.wikipedia.org/wiki/Clathrates
http://en.wikipedia.org/wiki/Water_%28molecule%29
http://en.wikipedia.org/wiki/Argon#cite_note-1
http://en.wikipedia.org/wiki/Ions
http://en.wikipedia.org/wiki/Exciplex


Concentrations )of chlorhexidine for klebsilla pneumonia 

isolated from root canal content ranged between 0.014 – 

0.11 µg /ml  ( Table 3) . Table (4),revealed that all 

klebsiella pneumoniae isolated from root canal content 

were killed after exposure to argon laser light for 10 

minutes . The decrease in number of living bacteria 

increased with increasing the time of exposure to laser 

light . 
 

Table (1) :- Sex distribution of isolated klebsiellae pneumoniae. 

Sex No .of isolated 
klebsilla pneumonia 

Female 10 

Male 5 

Total 15 
 

Table(2): Types of  bacteria isolated from root canal content. 

Types of bacteria No. of isolates 

klebsiella pneumoniae 15 

Staphylococcus aureus 7 

Streptococcus mutans 3 

Escherichia coli 6 

Pseudomonas aeruginosa 4 

 

Table (3) :- minimal inhibitory concentrations of chlorhexidine 

(mouth wash) for klebsiella pneumoniae isolated from root canal 

content .(No. of isolates = 15) 
 

Concentrations of   

chlorhexidine µg/ml 

No of bacteria 

% 

0.014 8 

0.028 5 

0.056 3 

0.11 0 

0.22 0 

0.045 0 

0.9 0 

1.8 0 

3.6 0 

7.2 0 
 

Table (4):- The effect of laser exposure  on klebsiella pneumoniae 

according to time. 

(No. of total exposed isolates =15). 
 

Time /min No. of viable bacteria 

(%) 

2 11 

4 7 

6 5 

8 3 

10 0 

12 0 

14 0 

16 0 

Discussion: 

The present study has revealed 100% positive cultures of 

aerobic microorganisms . Two isolates were found per 

tooth, which confirms the polymicrobial nature of root 

canal infections and is comparable to the work of 

Oguntebi et al
(23)

 where 2 isolates per tooth are reported. 

Aerobic isolations, the finding are comparable to other 

workers but the proportion of klebsiella pneumoniae  

isolation is much more than that reported by other 

workers
(8,24)

. In the present study, the highest incidence 

of dental caries was found among females than males 

among 27 patients examined .It was noticed a  significant 

difference between females and males . Nibras et al 
(25)

, 

found that oral hygiene practices were higher for girls. Al 

– Barhawe 
(26)

 and Abdul-Rahman 
(27)

, found that severe 

gingivitis was recorded in females more than in males. 

The minimal inhibitory concentrations (MICs) of 

chlorhexidine (CHX) for klebsilla pneumonia  isolated 

from root canal content  were studied. The MICs of CHX 

for isolated bacteria ranged between 0.014-0.11µg\ml. 

The result were in agreement with that reported by 

Delany et al.
(28)

,who found that .The MICs of CHX used 

for klebsilla pneumonia were  0.11µg\ml  .CHX is able to 

bind to different anionically charged elements within the 

oral cavity that is teeth and mucous membrane which 

leads to progressive damage to the membrane. The 

leakage of low molecular weight components decreases 

the reflect on the coagulation and precipitation of the 

cytoplasm by the formation of phosphated complex and 

this bacterial stage is irreversible .The difference in effect 

of CHX on the inner membranes suggests some degree of 

specificity of the action of CHX on membranes
(29)

.Argon 

laser with output 150 mW , 515 nm at distance 15cm, 

was utilized against klebsiella pneumoniae  isolated in 

the present study
(22)

.Our results showed a decrease in 

total number of klebsilla pneumonia  after exposure to 

argon ion laser for 2,4,6,8 minutes and killed all isolates 

completely after exposure to argon laser light for 10 

minutes. Charvalose et al 
(12)

found that klebsilla 

pneumonia killed after exposure to argon laser  ,this near 

that argon laser have sterilizing characteristics. Al- 

Mosawy 
(22)

found that Staphylococcus aureus killed after 

exposure to argon laser for 5-35 minutes. Al-Obaidy 
(30) 

reported that the helium\ neon gas laser have been used 

widely for killing bacteria related to wound infection
(30)

. 

Al-Shakarji
(31) 

and Jasim
(32) 

found that strains of 

Pseudomonas aeroginosa and Staphylococcus aureus, 

respectively become sensitive to some antimicrobial 

agents  after photochemical exposure. The decrease in 

number of living bacteria increased with increasing the 

time of exposure to laser light . 

 

 

 

 

 

 

 

 

 

 

 

 



References: 
1.Haapasolo M: Bacteroids in dental root canal 

infections. Endod. Dent. Traumatol.,1989 ; 5 : 1 – 10. 

2.Kakehashi S, Stanley HR, Fitzgerald RJ : The effects 

of surgical exposure on dental pulps in germ free and 

conventional laboratory rats. Oral surg. 1965; 20 : 340 – 

349. 

3. Brook I, Frazler EH, Gher ME: Aerobic and anaerobic 

microbiology of periapical abscess. Oral Microbial. 

Immunol., 1991 ; 6 : 123 – 125. 

4. Goodman AD: Isolation of anaerobic bacteria from the 

root canal system of necrotic teeth by the use of transport 

solution. Oral surg.Oral Med. Oral pathol. 1977; 5: 1-10. 

5. Iwu C, MacFarlane TW. MacKenzie D, Stenhouse : 

The microbiology of periapical granuloma. Oral Pathol;, 

1990;69:502 – 505. 

6. Abott PV, Hume WR, Pearman JW: Antibiotics and 

Endodontics.Aust. Dent. J.1990;35(1):50-60. 

7. Hashioka K, Suzuki K, Yoshida T, Nakane A, Horiba 

N, Nakamura H: Relationship between clinical symptoms 

and enzyme producing bacteria isolated from Root 

canals. J. Endod., 1994; 20(2):75-77. 

8. Wood R: twenty years of antibiotic sensitivity testing 

of dental infections. Part- II.Review (1961-1986). Aust. 

Dent. J., 1988; 33(6):505-510. 

9. International Union of Pure and Applied Chemistry. 

"ion laser". Compendium of Chemical Terminology . 

2005. 

10.Charralos E.,Karoutis A. "Antimicrobial  activity of 

Argon fluoride (Arf) excimer laser on gram negative  

bacteria "Journal of Applied Biotechnology and 

Microbiology  (2001) ; 56 (1-2). 

11. Anderson  MH. Chlorhexidine: How useful is it in 

combating the bacterial challenge and dental caries? 

Journal of  California dental association. 2003 ; 31(3) 

211-214. 

12. Bird  WF. Caries protocol compliance issues. Journal 

of  California  dental association. 2003 ; 31(3):253-256. 

13.Oguntebi B, stee AM, Tanzer JM, Langland K: 

Predominent microflora associated with human dental 

periapical abscess.J. Clin. Microbiol. 1982; 15(5); 964 – 

966. 

14. Hashioka K, Yamasaki M, Nakane A, Horiba N, 

Nakamura H:The relationship between clinical symptoms 

and anaerobic bacteria from infected root canals..J. 

Endod., 1992; 18(11): 558-561. 

15. Collee  JG., Fraser  AG., Marmion  BP., and Simmons  

A. Practical medical microbiology Makie and Mackartney 

. 14
th

 ed .New York :Churchill Livingstone. 1996. 

16. Hawkey  PM., and  Lewis  DA. Medical bacteriology 

:A practical approach.1989;91-139. 

17. Cruickshank R., Duguid JP., Marmion BP., and 

Swain  RHA. Medical microbiology. 12
th

 ed. London and 

New York: Churchill Livingstone.1975. 

18. Sleigh  JD., and Timbury  MC.  Notes on medical 

bacteriology.5
th

 ed. New York : Churchill Livingstone. 

1998. 

19. Vandepitte  J., Enghack  K., Piot  P., and Heuk  C. 

Basic laboratory procedures in clinical bacteriology. 

1991. 

20. Forbes  BA., Sahm  DF., and Weissfeld  AS. Bailey 

and Scotts diagnosis microbiology. 10
th

 ed. Philadelphia 

:Mosby.1998. 

21. Murray  PR., Baron  EJ., Pfaller  MA., Tenover  FC., 

and Yolker  RH. Manual of clinical microbiology.7
th

 ed. 

1999. 

22. Al-Mosawey SB. The effect of argon laser and 

helium\neon laser on staphylococcus aureus. Thesis. 

University of Tikrit.2007. 

23. Brown LR Jr., Rudolf CE: Isolation and identification 

of microorganisms from unexposed canals of pulp 

involved teeth. Oral Surg. Oral Med. Oral Pathol.., 1957; 

10(10):1094-1099. 

24. Sundqvist G: Ecology of root canal flora. J.Endod. 

1992;18(9): 427-429. 

25. Nibras  AM., Anne  NA., Nils  S., and  Poul  EP. 

Dental caries prevalence and risk factors among school 

children from Baghdad ,Iraq: a post war world. 

International dental Journal. 2007;57(1):36-44. 

26. Al-Barhawe  EY. Preparation of mouth washes from 

plant extracts in Tikrit city . M.sc. Thesis , University of 

Tikrit.2004. 

27. Abdul-Rahman  GY. A study of cariogenic bacteria 

isolated in Mosul city. Ph.D. Thesis, University of 

Mosul.2001. 

28. Daniell M et al. Microbial keratitis : what’s the 

preferred initial therapy? Br. J. Ophthalmol 2003; 87: 

1167. 

29. Abdul-Kareem  AA. Clinical and microbiological 

comparison of the effect of water and chlorhexidine as 

coolants  during  ultrasonic scaling and root planning 

.Rev. BDS. Thesis. University of Baghdad.2004. 

30. Al - Obaidy  H. S. A study on sensitization of 

disinfectant - resistant Staphylococcus aureus isolated 

from the wound to killing by laser radiation .M. sc. 

Thesis, University of Tikrit.1996. 

31.Al- Shakarji  BY. Effect of diode laser and 

photochemical agents on some virulence factors of 

disinfectant resistant Pseudomonas aerogenosa isolated 

from wounds in Tikrit teaching hospital. M. Sc. Thesis. 

University of Tikrit.2002. 

32. Jasim  TM. A study on the effect of laser irradiation 

on infectivity of Staphylococcus and wound healing. Ph. 

D. Thesis. University of Tikrit. 2000. 

 

 

 

 

 

 

 

 

 

http://en.wikipedia.org/wiki/International_Union_of_Pure_and_Applied_Chemistry
http://goldbook.iupac.org/I03219.html
http://en.wikipedia.org/wiki/Compendium_of_Chemical_Terminology


 تأثير الاركون ليزر والكلوروهكسيدين على الكيبسيلا نيمونيا المعزولة من مادة قنوات الجذور
ونس محمدهيثم ي  

 كلية طب الاسنان ، جامعة تكريت ، تكريت ، العراق
 ( 7002، تاريخ القبول:   /   /  7002) تاريخ الاستلام:   /    /

 الملخص
الييذذار   جذذ ر ذذذياخذذ ت هذذ د الةراسذذة للتعذذرل ليذذيلا الكلييسذذي  نيملنيذذا مذذن يينذذات ننذذلات الجذذ لر ل سذذنان الميتذذة التذذي ذيوذذا ايذذرا  سذذريرية لجرا ذذة ذذذي  رل  ال

يينة. تذ  يذيلا يذة  انذلا  مذن  72سن لك لك لمعرذة تاثير الاركلن ليير لالكللرلهكسيةين يلى الكلييسي  نيملنيا الماخل   من  72الاللى ل شل  ننا  الج لر لذ
 اليكتريا ذي الالساط اليريية لتتضمن ه د اليكتريا المعيللة 

Stsphyllococcus aureus, streptococcus mutans, klebsiella pneumoniae, pseudomonas aeroginosa , Escherichia coli  

مللذذ  م مذذلا. كذذ لك لجذذذة ان  0.11- 0.014اظوذذرت النتذذام  ا  انذذلا تركيذذي مثذذذيط للمطوذذر الكللرلهكسذذيةين   اللسذذللا النمذذذلا ي للكلييسذذي  نيملنيذذا يتذذرال  يذذذين 
 ةنيقة.  01 -01الكلييسي  نيملنيا نتلت تماما يعة تعرضوا الى الاركلن ليير لمة  


