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It is well known that smoking as well as drinking is a factor of stomatopathy, however there are few
investigations about comparison of oral flora between smokers and non-smokers. In this study, we
isolated the oral flora of 30 smokers and 30 non-smokers and cultured them on blood agar plates. The
isolated pathogenic microorganisms were tested for antibiotic susceptibility and resistance using the
Kirby-Bauer antibiotic testing method. Each colony was stained using the Gram staining method and
was identified by an automatic identifier, known as the VITEK system. We isolated 41 colonies from
smokers’ oral cavity, and they were sorted as 63% of Gram-positive cocci, 29% of Gram-negative
cocci, 3% of Gram-positive bacilli, and 5% of Gram-negative bacilli by gram staining, whereas 38
colonies were isolated from non-smoters’ oral cavity, and their proportions were 55% of Gram-positive
cocci, 26% of Gram-negative cocci, 3% of Gram-positive bacilli, and 16% of Gram-negative bacilli.
The VITEK system revealed specific distribution of bacteria species that Streptococcus mutans (6/41),
Gemella morillorum (6/41), Streptococcus oralis (2[41), Streptococcus pneumoniae (1/41), Staphylococcus
aureus (3/41), Streptococcus anginosus (1/41), Streptococcus intermedius (1/41), Streptococcus uberis
(1/41), and Streptococcus sanguinis (1/41) in smokers oral cavity whereas Streptococcus sanguinis (8/38),
Staphylococcus aureus (1/38), Staphylococcus auricularis (1/38), Streptococcus uberis (1/38), Streptococcus
intermedius (1/38), Streptococcus mutans (1/38), and Streptococcus oralis (1/38) in those of non-smokers’.
Three cases of Staphylococcus aureus from smokers produced Beta-lactamase and were identified
methicillin-resistance Staphylococcus aureus (MRSA). However one case of Staphylococcus aureus from
non-smoker did not produce Beta-lactamase and was sensitive to methicillin. In conclusion, the
distribution of oral flora was different between smokers’ and non-smokers’ oral cavity, especially
Gemella morillorum and MRSA were predominantly found in smoker’s oral cavity. These results are
useful in the treatment and prevention of patients with stomatopathy caused by smoking.
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Anginosus (S. nginosus, S.constellatus, S. intermedius), Mitis
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Fig. 1. Proportion of microorganisms isolated from oral cavity between smoker and non-smoker. Porportion of the Gram-positive (+/-) or
Gram-negative (+/-) organisms classified by Gram stain. Samples were collected on June, 2010.
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@87t Al HE=AHE Gram Negative Identification
CardE ©]&3l 1% 478 5793 27, FaAA=E 1
T 24 7t 205 543 23 K pneumoniae, Pasteurella
pneumotrpica® YERG, HIEARM= 278 34 T 6
ME 5743 23} K. pneumoniae (2), Citrobacter koseri (1),
Pasteurella multocida (1), Flavimonas oryzihabitans (1),
Pantoea spp. (1)°] A= AKTable 1). 213 Mol =
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EFe 5YHUA] ¥H17). Viridans Streptococci-> Ampi-
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sHtAl A5 AAE AR 23l FARe A= Ampicillin
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14.8%7F WA, FNAdol 7.4%°1M 74=2de] 77.8% Itk
Clindamycin®ll&= WAdo] 33.3%0°]3L 77do] 66.7% 11tk
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Table 1. Identification of microorganisms isolated from oral cavity between smoker and non-smoker using the VITEK system

Source Identification Disease
Streptococcus mutans Dental caries, Gingivitis
Gemella morillorum Endocarditis
Streptococcus oralis Opportunistic pathogens
Streptococcus pneumonia Pneumonia, Otitis
Staphylococcus aureus Septic arthritis, endocarditis, Pneumonia
Smoker Streptococcus anginosus Endocarditis, Gingivitis
Streptococcus intermedius Endocarditis, abscesses
Streptococcus uberis Bovine mastitis
Streptococcus sanguinis Endocarditis
Klebsiella pneumonia Pneumonia
Pasteurella pneumotrpica Bacteremia
Streptococcus sanguinis Dental caries, Endocarditis
Staphylococcus aureus Septic arthritis, endocarditis, Pneumonia
Staphylococcus auricularis Opportunistic pathogens
Streptococcus uberis Opportunistic pathogens
Streptococcus intermedius Opportunistic pathogens
Streptococcus mutans Dental caries, Gingivitis
Non-smoker

Streptococcus oralis
Klebsiella pneumonia
Citrobacter koseri
Pasteurella multocida
Pantoea spp.

Flavimonas oryzihabitans

Opportunistic pathogens
Opportunistic pathogens, Pneumonia
Opportunistic pathogens
Opportunistic pathogens
Opportunistic pathogens

Peritoneal infection

% S. aureus= Gram Positive Susceptibility CardE ©]-&3}]
A 743 AAE ARSI Al A A A
2010 Clinical and Laboratory Standards Institute Guideline
o wg} gtk FAANA EEE 37T S. aureust=
3TF 5 27FA Oxacillin WAS YEPHSZ MRSAZE T
EE13 Cephalothindl] 37 F 270X W3S Uepia
1A 23S U S Ciprofloxacindl= 375 5
27O A SIS BRI 1354 B8S YRS
™ Penicillin-Goll =5 YL Velyorn 37FF 25 Beta-
lactamase /302 UERATE RIFARIA EEE 1379 S.
aureus= Ciprofloxacinol|?t Z7RWAS 71X T}2 3htA] o)
Ae BF 74548 el t(Table 3). 23 244752 Gram

Negative Susceptibility CardE ©]-83}531 SR}l A Ee2ld
I 2492 K pneumoniaeSt P. pneumotrpica®]™ K.
pneumoniae= AFE3F Al & Ampicillin?F WS YERY
31 o] At BE Al A4S YEROH, P. pneumo-
trpicai= Aztreonam®} Cefepimol] A& Ueliy O it
Aelle 74 el vEaxeA 28 ag 497
Z K. pneumoniae= 2Tl E|E o A A
A B iAol 79~4S YERIAL C. koseri= Ampicillin
o WAS UERH ™ Ampicillin/Sulbactam®} Cephalothin®l]
NS YERAAL P. multocida®} F. oryzihabitanso <=
Aztreonam¥} Cefepimol] WS UEMATE 813 Pantoea
spp.© ARESH FEA| BTl RS YEPATKTable 4).

Table 2. Antimicrobial susceptibilities of Viridans Streptococci by disk diffusion method or E-test (PDM Episilometer; AB Biodisk,

Solna)

Non-smoker

Smoker

Antibiotics (pg) Antimicrobial susceptibility

Antibiotics (pg) Antimicrobial susceptibility

R (%) I (%) S (%)
Ampicillin (5 pg) 14.8 7.4 71.8
Cefazolin (15 pg) 3.7 3.7 92.6
Penicillin (5 pg) 14.8 7.4 77.8
Tetracycline (15 pg) 7.4 3.7 88.9
Clindamycin (2 pg) 333 0 66.7

R (%) I (%) S (%)
Ampicillin (5 pg) 22 18 60
Cefazolin (15 pg) 25 10 65
Penicillin (5 pg) 35 0 65
Tetracycline (15 pg) 15 30 55
Clindamycin (2 pg) 30 15 55

R, resistant; I, intermediate; S, susceptible
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Table 3. Antimicrobial susceptibilities of S. aureus by disk diffusion method

Smoker Non-smoker
Antibiotics (ug) 1 strain 2 strain 3 strain 4 strain
MIC Instrument MIC Instrument MIC Instru MIC Instrument
(ug/ml) (ug/ml) (ug/ml) ment (ug/ml)
Cephalothin >=32 R <=2 S >=32 R <=2 S
Ciprofloxacin 2 I <=0.5 S 2 I 2 I
Clindamycin <=05 S <=05 S <=05 S <=05 S
Erythromycin <=0.5 S <=0.5 S <=0.5 S <=0.5 S
Gentamicin <=2 S <=2 S <=2 S <=2 S
Habekacin <=4 S <=4 S <=4 S <=4 S
Linezolid <=2 S <=2 S 4 S <=2 S
Nitrofurantoin <=32 S <=32 S <=32 S <=32 S
Oxacillin MIC > =8 R <=0.5 S 4 R 2 S
Penicillin-G >=16 R >=16 R >=16 R 0.06 S
Rifampin <=0.25 S <=0.25 S <=0.25 S <=0.25 S
Teicoplanin <=2 S <=2 S 8 S <=2 S
Tetracycline <=1 S <=1 S <=1 S <=1 S
Trimeth-sulfa <=10 S <=10 S 40 S <=10 S
Vancomycin 2 S <=0.5 S 2 S 2 S
Beta-lactamase + + + -
R, resistant; I, intermediate; S, susceptible
nk3; T4 S7sE el X|ok-A] Fit?l S, mutans7b $-AlsH
Al BESH= WHH, S, sanguinist Fadhs A0E2 HuEHAG
TN AATEE e, 4T, S5 WolsH, TAIY (). ol FUOE 3| T4 ) B40] ks Ko} 24z
#9) gE, Ao} o), B HA S o) 4L W HPA welo] Y= S muans7h S. sanguinise) 13 ol A
S e, TS AHHCR AFFhe A F FAo| Yor, 2P AU FHOIN Felse AF F Viridans
FAog Qs gllEuy} AAdn, THARES dod streptococci= Ampicillin, Clindamycin, Cefazolin, Penicillin,
7Nl & AR ¥ Tetracyclineo] e HIA BRA AALE FAAS MIFAA

]

=9 BxFolle F JIFE XA Ge AR ZAEUTH
Ahno] L33 2p5) oJshd, X7 X7 A o]-&Ee AR
AR RS ASste 77 oFe WslkE rHHeH, &
3] S. mutans, Lactobacillus, Staphylococcus spp. 2 Candida
52 ZUksk= whH, S, sanguinis, Neisseria spp. 2 Fusobac-
terium spp.©= HA3IHOH, o]d W= HRAMIRAIE Q3
TAAZRFC) Ast=H, A Age] FFo] F/HHOEM A
T FA AR = gAY Mt A= HIE TS
Hslygckl, 2).

B ARGME B8R = sh)el Fddo] 1} o W
glof ofugt FTS YeeAE 2ARNAF 17 4 A
Algte] Rt FAEAT FAARt vIEFARe] 7+ Wl F
e AlS AHE A FARA Zol-Als dodE S
mutans7} o] AEH I, HIFAANAME S. mutansol 2%
28-S VERNE S. sanguinis7} Bo] AZEATE X|op$-2l7}

S. mutans|S. sanguinis®| FDBAS ZARE AR 2,

2 vro] AAleidnl 1 A, Blgaxtel] s FaAtelA
Al WAEe] oRE EA YERTh Uh To] St oo
2]¥ Viridans Streptococci®] A Aol tis] ZAKRE
A¥E B A7Re 74 W E28]F Viridans Streptococci®]
Al g3 wlaskglor] 1 23, Penicillin WA (F
g E23hol 35%9F 35.6%, 730] 65%, 64.4%©100H,
Clindamycin2 WA (FHA £3hH o] 35%, 24.4%°11 25
3] 65%, 75.6%°1", Cephem AG-2 W4do] 35%, 11.1%°]
™ ZH=Ao] 65%, 88.9%©]ATH16). PenicillinS 17743 A
olAe] gtA| ZAdo] vl 2 Clindamycin®} Cephem
ALBLS W€l 10% ol Aol7t vekstty 7ol #elg
Viridans Streptococciv SAEN o ZHE] Fe]gt Flo vl3
oA WEES v U vEibth 7 delx] Zeld

AP A B3 S, aureus 3TF FolA 27504 MRSA &
golxlglom, 3795 E5F Beta lactam AlE Ao WS
UER = Beta-lactamase2h= 45 A4t dF=2 2IE
Aok FAANAN 5F7] A3 T HES L5k S. pneu-
moniae7} 175 AZHJAT. I8 SA40E 49 23, §A
2o} B)EAR| M= K. pneumoniae, P. pneumotrpica, C.
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koseri, P. multocida, F. oryzihabitans, Pantoea spp.©] 45|
dom, AEH T FToAe & Aolg WAT &
AR K. pneumoniae= ‘FA| HEoZ B3I
u, Al vls] £87] 2E dhggol

HEFIATS dHog A4S AAskL Aok o=
77 U Ao Al WAEESHEEE & F glov &

A3l Thdet 57) Aol e B9 3 2

Jsk olHe-S skl AHolx FAAA E2dE &4
E=THC S aureuss FA WA E5O0Z MRSA 2

o

|

KR
3} ool 73 W 873L osk AL F Qo vl 9
o AAlsHE AFEE okslE BHoR s Al vl 18
4e g5 4249 Agoz Hojd 4 gtk ASH
e AgHoR AZsa MFAAe) v 74
o] Al Lk & 1ol E4
£ 2919 A

HIEAA 30802 thre] 4 W) RESE A
e welekan PaanAeA uesis. Bed By
AL Kirby-Baver A 454 AL HOE FAA
o gy 2 WS Ak dge 22de g 9
48 ST A% 54719 VITEKS olgale] S4alick
Y QAL ol8T A3t FAAe] PHNE F )
F7h 22199

3, 71 2% R T 63%, 19 S
g it 3%, 1 573 It 5%7F Vel vl
A FeME F 38 w5t BEEAY 1 F 1%
FE T 55%, TH =8 T 26%, 1F F I 3%, 1
g A 7t 16%7)F UERSTE VITEK systemS ©]-83}o] Al
o] 5old BXE AR A7 FAAe] FHeIXE Strepro-
coccus mutans (6/41), Gemella morillorum (6/41), Strepto-
coccus oralis (2/41), Streptococcus pneumoniae (1/41), Stap-
hylococcus aureus (3/41), Streptococcus anginosus (1/41),
Streptococcus intermedius (1/41), Streptococcus uberis (1/41),
and Streptococcus sanguinis (1/41) WFH B FAR}] F73ol| A
= Streptococcus sanguinis (8/38), Staphylococcus aureus
(1/38), (1/38),
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