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ABSTRACT

Antibiotic susceptibility of bacteria isolated from

maxillary sinusitis lesion

Choi, Young Og, D.D.S., M.S.D.

Advisor : Prof. Kim, Su-Gwan, D.D.S., M.S.D., Ph. D.
Department of Dentistry,

Graduate School of Chosun University

The purpose of this study was to isolate and identify the bacteria in chronic maxillary
sinusitis (CMS) lesions from 3 patients and to determine the antimicrobial susceptibility
of them against 10 antibiotics. One of them was odontogenic origin and the others
were non-odontogenic origin. Pus samples were collected by needle aspiration from the
lesions and examined by culture method. Bacterial culture was performed in three
culture systems (anaerobic, CO2, and aerobic incubator). Identification of the bacteria
was performed by 16S rRNA gene (16S rDNA) nucleotide sequencing method. To test
the sensitivity of the bacteria isolated from the maxillary sinusitis lesions against
seven antibiotics, penicillin G, amoxicillin, tetracycline, ciprofloxacin, cefuroxime,
erythromycin, clindamycin, and vancomycin, minimum inhibitory concentration
(MIC) was performed wusing broth dilution assay. Our data showed that
enterobacteria such as Znterobacter aerogenes (30%), Alebsiella prewmnoniae (25%),
and Serratia marcescens (15%) were predominately isolated from the lesion of
non-odontogenic CMS of senile patient (70 year old). Streptococcus spp. (40.3%),
Actinomyces spp. (27.4%), P. nigrescens, M. micros, and . anaerobius strains were
isolated in the lesion of odontogenic CMS. In the lesion of non-odontogenic CMS,

Streptococcus spp. (68.4%), Rothia spp. (13.2%), and Actinomyces sp. (10.5%) were

— il —



isolated. The susceptibility pattern of 10 antibiotics was determined according to the
host of the bacteria strains ratter than the kinds of bacterial species. Even though the
number of CMS was limited as three, these results indicate that antibiotic susceptibility
test must be accompanied with treatment of CMS. The combined treatment of two or
more antibiotics 1s Dbetter than single antibiotic treatment in the presence of

multidrug-resistant bacteria in the CMS lesions.
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= Aoz ®AtBrook, 2005). FetES 74, 45, 2 WA T3 AAH 7]
%A

r
ol WIWHSHA HEHE MAEZRE  Streplococcus aureus, Prevotella spp.,
LPorphyvromonas  spp., Fusobacterium — nucleatun, — Peplostreplococcts — Spp.,
Haemophilus spp., Moraxella catarrfalis, FPseudomornas aerugimosa, HAlebsrella

pneumonae, Proteus mirabilis, Enterobacter spp. 522 X1 ¥ At (Brook, 2005).

24 Aol Aol 9 (odontogenic maxillary sinusitis; OMS)& F2 Aol x|olo] x|
dAFo o A= AozEZ dEA UH(Yoshiura et al, 1993; Abrahans and
Glassberg, 1996). A9 o5 de] AfdA= 37 Ul EAsts =714 A3

71 MTEEe] FA AEH+ Ao B ¥ A (Mehra and Murad, 2004).
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, Bt AANY, EAAAESA YHE o] &3 DNA Z2Z B

=3 5 2 A% (polymerase chain reaction, PCR)Y %ol At (Krieg et al, 2001;

Kook et al., 2003; Kook et al., 2005). ol&]gt W E F FAA=ET2 o] AdS
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WA AlolE o skxlo]l W Ao A 18-gauge needles o] 83l FE A FHI g, o]
£ 10 meo] 1x PBSol Hof 74z T Al AdPHA=2 KAA 1x PBSE 10004
343 t}S 5% sheep blood(KOMED CO., LTD, Seoul, Korea)”} #7}¥ BHI(Difco
Laboratory, Detroit, MI, USA.) 3 wjx]e] slad AES =3 oS, 37C 2%
7oA 1) 37 %, 2) 10% CO27F H7E" A=, 3) @714 (5% CO2 85% No,

o) ol 2-3U Eok Al kS AAskA TR A LS AT Al

S
X
T

BeolE o838kl 5 meel BHI Al Alel HFskel 19 ok wldd v, 4 mis
20% glycerol el A -70Co d&A BAs, Yz 1 mes Al

Faol Agsaln,

ey
)
e
o)
Z,
>
lo,

II-2-2. A+ A% DNAY =

Alet vl 1 mE 10,000x g9 HAAHE o]&sto] AAE FFota, oE
G-spin'™ Genomic DNA Extraction Kit(iNtRON Corp., Seoul, Korea)Z ©] 43}
A 3| Aol A Ale] wel A5 DNAE FE3th ol& tefebA Awead vh5 3
2o, ATes 83 tS 50 w9 Pre-incubation solution®} 3 w9 lysozyme
solutions ¥ # EFI vhg 37CelA 1AIZF FeF wistdet. oA7]el 250 ul o]
G-buffer solutione ¥ i % TF3I o 65CoA 15623 A 71a, 250 uld]
Binding solutione Y i Z T3 S vortexingdt A th. o] e cell lysatesE
G-spin™™ columnol ¥ 3 13,000 rpmoll A 1 37+ YA 2259 Columnol 500 ul<]
washing buffer AE Y3 tA 123 YAFZsA. 7] 500 we] washing
buffer BE 21 thAl 1837 dARg s, G-spin'© columng M Z$  eppendorf

tubeoll ¥ 3 100 w09l elution bufferE Y3 13 A2 WA v 12,000 x
g 1230 A2 8.

II-2-3. %8429 &S o83 16S rRNA F AR TF
hHEEo AT 16S rRNAE FZ8 4 & universal PCR primer(27F; 5 -AGA
GTT TGA TCIA/C] TGG CTC AG-3’, 1492R; 5'-TAC GGIC/T] TAC CTT GTT



ACG ACT T-3'), AccuPower” Premix(Bioneer Corp., Seoul, Korea) ¥ PTC-200
PCR machine(M]J Research Inc., Watertown, MA, USA)S o] &3}o] 16S rRNA # %
A2 FESAT. ol PCRO =12 tadt 2%t 20 w8 PCR &¢& o H=
2 20 pmoles A9 27F ¥ 1492R primers®t 100 pg? Al# genomic DNAZ ¥ i 9

>~

ATl A 283 271 WAS AAT Us 94TdA 183 WA, 55TolA 183

il

annealing, 72°Col A 183} extensiondtE AL 303 Wr&E3sle] FE3 v, wpx| 9
o2 72TCAA 1023 extensiondt A, HF WHSES 2 W 15% of7f= 2 Ao A

A7GES AANF 1 ZZ oJrs sy

II-2-4. %49 16S rRNA 479 224 ¢ Fg2v= 23

ol A FZ3 16S rRNA 4 AE pEZ-T easy vector(RNA Corp., Seoul, Korea)
of Azx3jAke] AAlel we} A4 SR olu] A FHAAE S0t A4 o
S 5 /ME AEste] o2 5 mle LB brotholl Al wlkat S Acculrep™ Plasmid
Extraction Kit(Bioneer Corp., Seoul, Korea)E ©o]&3lo] A 2341 AAHZ FE3}
ARk ol = zteFE] Adstd, Aduidd 1 mE 307 948 (12,000 x gvha, A
oW AT "WoldE 250 o Resuspension bufferZ 7}sto] 2 &Ed 3 250 w9

Lysis bufferg #7}ste] ddd] & £&3g o, 350 wle Neutralization bufferg 3

rlo

7hgk A Z 4L ol dFol 5 WA ol AE 1003 A 2](12,000 x
2735t 23 A2 binding column tubed] %73, 1 &3+ YA E2(12,000 x 235t
ol 3} oS W 2, binding column tube] 700 ©l2] 80% &S ¥ T 18 44
22(12,000 x )39t} Binding column tubeo] HFo}glS o] 29 o ehe

a&l, oAl 307 AEE (12,000 x 2 3FH T Binding columng A =& eppendorf
tube® %713, o7 100 109 elution bufferE ¥ 1 187 7|thd t}& oA 1&£7F
AR (12,000 x gdte] AL -70ColA BHso] A7 HD AA ] AFE3}
AT,

I-2-5. YA A71 8 24 2 IAA714249 24 24



A7 AAL vho] Ly ofitol] o Fsto] AA AT olu] AE Y= Zoholr
— T3 promoter, T7 promoter, Seq-F1(5'-CCT ACg ggA ggC AgC Ag-3'),
Seq-F2(5'-ggA TTA gAT ACC CTg g-3)E o]&3le 2 ZF}E SeqMan TEI
2 (Version 5.00; DNASTAR, Inc., Madison, WI, USA.)& o] 83t B39t}

oA AAE AMAA7IAMES GenBank 59 Hlo]HHo]lAE o]§dte] HAEA A

Ay} 98% ol AEFAL Hole TFETFTY E(species)¥ 7o Zolgt

II-2-6. FRA 4 A

B A= AFEE A 5 penicillin GEIYAH G), amoxicillin(o}=A] A &),
tetracycline(H| E2FA} o] F9), erythromycin(ol 8] EZu}o]Al)  clindamycin(F ¥ t}r}o]
A1), bacitracin(BFA| E2}41) 2 vancomycin(RF = wpo] A1) A 21w} AF(Sigma, St. Louis,
MO, USA)olA Fdste] Abgstdel. T3 Augmentin®(amoxycillin + clavulanic
acid, 5:1)(2 2 ¥l )2 SmithKline Beecham A}(Brentford, UK), ciprofloxacin(A}°o] &%
AFAN) L A F A ok 3] A (Seoul, Korea) 28] 12, Cefuroxime axetil(A|Z 34 ofAlE, Al

ZEA)2 U8 A %3] AH(Seoul, Korea)oll A Al s whol AFG-aF itk ofe] A Ao of

Wl whet oA wix] AP or ZAHGUT. olF zhefs] AWetw, Zhzbe] FdAA
o] FE7} 64, 32, 16, 8, 4, 2, 1, 05, 0.25, 0 pg/mt HE=ZF A 0.1 mee] A 6=
of, 450 nm®] ol et FFE(Apo)7t 0.062 dA A dEH
01 me® HFstar, ol& zZze] Aol HAo A oA 48 g +
enzyme-linked immunosorbent assay(ELISA)E ©]&3}lo] 450 nmo X =S =H

23 ANz Ads ¥4 @2 Ao FFE gy wusto] £0.050% #E

o

z2t= A FEE MIC o=z AASIY. A4 % ¥ %+ National Committee

gatel 4 EEel

2

for Clinical Laboratory Standards(NCCLS) oA #Hig o

%t t}(National Committee for Clinical Laboratory standards, 2000, 2001).
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Table 1. Identification of bacteria isolated from the odontogenic maxillary

sinusitis lesions

Strains Genus or species match [Gene Bank access number] Identity (%)
ChDC B244-1 Actinomyces viscosius NCTC 109517 [X82453] 98
Actinomyces naeslundiir NCTC 103017 [X81062] 98
ChDC B244-2 Actinomyces viscosius NCTC 109517 [X82453] 98
Actinomyees naeslundii NCTC 103017 [X81062] 98
ChDC B245 Staphvlococcus aureis subsp. aureus ATCC 126007 [X68417] 99
Staphyvlococcus aureis subsp. anaerobiis ATCC 358447 [D83355] 99
ChDC B246-1 Actinomyces naeslundii NCTC 103017 [X81062] 98
Actinomyees viscosus NCTC 109517 [X82453] 98
ChDC B246-2 Actinomyces naeslundii NCTC 103017 [X81062] 98
Actinomyces viscosus NCTC 109517 [X82453] 98
ChDC B247 Staphyvlococcus aurels subsp. aureis ATCC 126007  [X68417] 99
Staphylococcus aureus subsp. anaerobius ATCC 353447 [D83355] 99
ChDC B248 Streptococcus anginosis ATCC 333977 [AF104678] 99
ChDC B249-1 Actinomyces viscosius ATCC 15987" [AJ234046] 98
Actinomyces naeslundii ATCC 121047 [AJ234048] 98
ChDC B249-2 Actinomyces viscosus ATCC 15987" [AJ234046] 98
Actinomyees naeslundii ATCC 121047 [A]J234048] 98
ChDC B250  Actinomyces odontolyticus CCUG 20536" [AJ234040] 99
ChDC B251-1 Actinomyces viscosus NCTC 109517 [X82453] 97
Actinomyees naeslundii NCTC 103017 [X81062] 96
ChDC B251-2 Actinomyces viscosus NCTC 109517 [X82453] 98
Actinomyces naeslundiir NCTC 103017 [X81062] 97
ChDC B252 Streptococcus anginosis ATCC 333977 [AF104678] 99
ChDC B253 Streptococcus mutis ATCC 494567 [AF003929] 99
Streptococcus pneumoniae ATCC 334007 [AF003930] 99
Streptococcus pseudopneumoniae ATCC BAA-960" [AY612844] 99
Streptococcus oralis ATCC 35037 [AF003932] 99
ChDC B254-1 Actinomyces naeslundii NCTC 103017 [X81062] 98
Actinomyees viscosus NCTC 109517 [X82453] 97
ChDC B254-2 Actinomyces naeslundii NCTC 103017 [X81062] 98
Actinomyees viscosus NCTC 109517 [X82453] 98
ChDC B255-1 Streptococcus salivarius ATCC 7073" [AY188352] 99
Streptococcus thermophilus ATCC 19258" [AY188354] 99
Streptococcus vestibularis ATCC 49124" [AY188353] 99
ChDC B255-2 Streptococcus salivarius ATCC 70737 [AY188352] 99
Streptococcus thermophilus ATCC 19258" [AY188354] 99
Streptococcus vestibularis ATCC 49124" [AY188353] 99

ChDC; Department of Oral Biochemistry, College of Dentistry, Chosun University

(Continued on next page)



Table 1. (Continued)

Strains Genus or species match [Gene Bank access number] Identity (%)
ChDC B256-1 Actinomyces naeslundii NCTC 103017 [X81062] 98
Actinomyees viscosus NCTC 109517 [X82453] 98
ChDC B256-2 Actinomyces naeslundi NCTC 103017 [X81062] 98
Actinomyees viscosus NCTC 109517 [X82453] 97
ChDC B257-1 Actinomyces naeslundi’ NCTC 103017 [X81062] 98
Actinomyees viscosus NCTC 109517 [X82453] 98
ChDC B257-2 Actinomyces viscosius NCTC 109517 [X82453] 98
Actinomyees naeslundii NCTC 103017 [X81062] 97
ChDC B258 Streptococcus mutis ATCC 494567 [AF003929] 99
Streptococcus pneumoniae ATCC 33400" [AF003930] 99
Streptococcus oralis ATCC 35037 [AF003932] 99
ChDC B259 Streptococcus sanguinis A'TCC 10556" [AF003928] 99
ChDC B260 Streptococcus mitts ATCC 49456" [AF003929] 99
Streptococcus pneumoniae ATCC 334007 [AF003930] 99
Streptococcus oralis ATCC 35037 [AF003932] 99
ChDC B261 Streptococcus anginosis ATCC 333977 [AF104678] 99
ChDC B262-1 Actinomyces naeslundii NCTC 103017 [X81062] 97
Actinomyces viscosus NCTC 109517 [X82453] 97
ChDC B262-2 Actinomyces viscosus NCTC 109517 [X82453] 98
Actinomyces naeslundiir NCTC 103017 [X81062] 97
ChDC B263 Streplococcus anginosus ATCC 33397 [AF104678] 99
ChDC B270 Prevotella nigrescens NCTC 93367 [X73963] 98
ChDC B271 Veillonella parvida DSM 2008" [X84005] 98
Veillonella dispar DSM 20735" [X84006] 98
Veillonella atvpica DSM 20739" [X84007] 97
ChDC B272 Prevotella nigrescens NCTC 9336" [X73963] 98
ChDC B273 Veillonella dispar DSM 20735" [X84006] 98
Veillonella parvida DSM 2008" [X84005] 97
ChDC B274 Prevotella nigrescens NCTC 93367 [X73963] 98
ChDC B275 Peplostreptococcus anaerobius NCTC 114607 [AY326462] 98
ChDC B276 Micromonas micros ATCC 332707 [AF542231] 99
ChDC B277 Verllonella dispar DSM 20735 [X84006] 98
Veillonella parvida DSM 2008 [X84005] 98
ChDC B278 Peplostreptococcus anaerobius NCTC 114607 [AY326462] 99
ChDC B279 Streptococcus muitis ATCC 494567 [AF003929] 99
Streptococcus pneumoniae ATCC 334007 [AF003930] 99
Streptococcus oralis ATCC 35037 [AF003932] 99
ChDC B280 Streplococcus constellatus ATCC 27823" [AF104676] 99
Streptococcus intermedius ATCC 27335" [AF104671] 99

ChDC; Department of Oral Biochemistry, College of Dentistry, Chosun University

(Continued on next page)



Table 1. (Continued)

Strains Genus or species match [Gene Bank access number] Identity (%)
ChDC B281  Prevotella nigrescens NCTC 9336 [X73963] 98
ChDC B282  Prevotella nigrescens NCTC 9336 [X73963] 98
ChDC B283  Prevotella nigrescens NCTC 9336 [X73963] 98
ChDC Bog4  Streptococcus constellatus ATCC 278237 [AF104676] 99
Streptococcus intermedius ATCC 27335" [AF104671] 99
ChDC B285 Streplococcus parasanguinis ATCC 159127 [AF003933] 98
ChDC B286 Streptococcus mitis ATCC 494567 [AF003929] 99
Streptococcus pneumoniae ATCC 334007 [AF003930] 99
Streptococcus oralis ATCC 35037 [AF003932] 99
ChDC B287 Streptococcus anginosis ATCC 333977 [AF104678] 99
ChDC B288-1 Prevotella nigrescens NCTC 9336 [X73963] 98
ChDC B288-2 ZPrevotella nigrescens NCTC 93367 [X73963] 98
ChDC B289 Peplostreptococcus anaerobius NCTC 114607 [AY326462] 98
ChDC B290 Streptococcus constellatits strain ATCC 278237 [AF104676] 98
Streptococcus intermedius ATCC 27335" [AF104671] 98
ChDC B318 Staphvlococcus aureis subsp. aureus ATCC 126007 [X68417] 99
Staphviococcus aureus subsp. anaerobius ATCC 358447 [D83355] 99
ChDC B319 Streptococcus anginosis ATCC 333977 [AF104678] 99
ChDC B341 Staphvlococcus aureis subsp. aureus ATCC 126007 [X68417] 99
Staphyvlococcus aureis subsp. anaerobiis ATCC 358447 [D83355] 99
ChDC B342 Streptococcus anginosis ATCC 33397" [AF104678] 99
ChDC B403  Zeuconostoc citreurn ATCC 493707 (=KCTC 3526") [AF111948] 99
ChDC B404 Streptococcus anginosus ATCC 33397° [AF104678] 99
ChDC B405 Falnella aquatilis DSM 45947 [A]J233426] 99
ChDC B406 Leuconostoc pseudomesenteroides NCDO 768" [X95979] 98
Leuconostoc mesenterordes [M23035] 99
Leuconostoc mesenteroides strain NRIC 1539 [AB023246] 99
ChDC B407-1 Streptococcus anginosus ATCC 33397" [AF104678] 99
ChDC B407-2 Streptococcus anginosus ATCC 33397 [AF104678] 99
ChDC B408 Staphvlococcus aureis subsp. aureus ATCC 126007 [X68417] 99
Staphylococcus aureus subsp. anaerobius ATCC 353447 [D83355] 99

ChDC; Department of Oral Biochemistry, College of Dentistry, Chosun University



Table 2. Identification of bacteria 1solated from the non-odontogenic
maxillary sinusitis lesions
Strains Genus or species match [Gene Bank access number] Identity (%)
ChDC B29%4 Streptococcus sanguinis ATCC 10556" [AF003928] 99
ChDC B295 Streptococcus sanguinis ATCC 105567 [AF003928] 99
ChDC B296-1  Streptococcus parasanguinis ATCC 15912 [ ] 98
Streptococcus oralis ATCC 35037" [AF003932] 98
Streptococcus mitis ATCC 49456" [AF003929] 98
ChDC B296-2  Verllionella parvula DSM 2008" [X84005] 99
Veillonella atvpica DSM 207397 [X84007] 98
Veillonelia dispar DSM 20735" [X84006] 98
ChDC B297 Streptococcus mitis ATCC 49456" [AF003929] 98
Streptococeus prneumoniae ATCC 33400" [AF003930] 98
Streptococcus oralis ATCC 35037" [AF003932] 98
ChDC B298 Streptococcus muitis ATCC 49456" [AF003929] 99
Streptococeus pneumoniae ATCC 33400" [AF003930] 98
Streptococcus oralis ATCC 35037 [AF003932] 98
ChDC B299 Abiotrophia defectiva ATCC 49176 [D50541] 99
ChDC B300 Streptococeus prneumoniae ATCC 33400" [AF003930] 99
Streptococcus mitis ATCC 49456" [AF003929] 99
ChDC B301 Actinomyces graevenitzii strain CCUG 27294" [AJ540309] 99
ChDC B302 Streptococcus mitis ATCC 494567 [AF003929] 99
Streptococcus pneumoniae ATCC 334007 [AF003930] 99
Streptococeus oralis ATCC 35037 [AF003932] 99
ChDC B303-1  Streptococcus mitis ATCC 49456" [AF003929] 99
Streptococeus prneumoniae ATCC 33400" [AF003930] 99
Streptococeus oralis ATCC 35037 [AF003932] 99
ChDC B303-2  Streptococcus mitis ATCC 49456" [AF003929] 99
Streptococeus prneumoniae ATCC 33400" [AF003930] 98
Streptococcus oralis ATCC 35037" [AF003932] 98
ChDC B304-1  Streptococcus sanguinis ATCC 10556 [AF003928] 99
ChDC B304-2  Streptococcus sanguinis ATCC 10556" [AF003928] 99
ChDC B304-3  Streptococcus sanguinis ATCC 10556 [AF003928] 99
ChDC B305-1  Streptococcus sanguinis ATCC 10556" [AF003928] 99
ChDC B305-2  Streptococcus sanguinis ATCC 10556" [AF003928] 99
ChDC B306-1  Streptococcus salivarius ATCC 7073" [AY188352] 99
Streptococcus thermophilus ATCC 19258" [AY188354] 99
Streptococcus vestibularis ATCC 491247 [AY188353] 99

ChDC; Department of Oral Biochemistry, College of Dentistry, Chosun University

(Continued on next page)



Table 2. (Continued)

Strains Genus or species match [Gene Bank access number] Identity (%)
ChDC B306-2  Streptococcus salivarius ATCC 70737 [AY188352] 99
Streptococcus thermophilus ATCC 19258" [AY188354] 99
Streptococcus vestibularis ATCC 491247 [AY188353] 99
ChDC B307 Streptococcus cristalus strain ATCC 51100 [AY188347] 99
ChDC B308 Rothia dentocariosa ATCC 173917 [M59055] 99
ChDC B309-1  Zothia aerius GTC 867" (=) [AB071952] 99
ChDC B309-2  Rothia aerius GTC 867" (=) [AB071952] 99
ChDC B310 Actinomyees odontolvticus CCUG 20536" [AJ234040] 98
ChDC B311 Streptococcus anginosis ATCC 33397" [AF104678] 99
ChDC B312 Citrobacter freundii ATCC 80907 [AF025365] 99
Citrobacter braakii; CDC 080-58" (=CCUG 30792") [AF025368] 99
Citrobacter werkmanii CDC 0876-58" (=CCUG 30793") [AF025373] 99
ChDC B313 Citrobacter braakii CDC 080-58" (=CCUG 30792") [AF025368] 99
Citrobacter freundii ATCC 8090" [AF025365] 99
ChDC B330 Streptococcus parasanguinis ATCC 15912 [AF003931] 98
Streptococeus oralis ATCC 35037 [AF003932] 98
Streptococcus mitis ATCC 49456" [AF003929] 98
Streptococeus pneumoniae ATCC 33400" [AF003930] 98
ChDC B331 Streptococcus sanguinis A'TCC 10556" [AF003928] 99
ChDC B332 Abiotropfia para-adiacens strain TKT1" [AB022027] 99
Granulicatella adiacens GIFU 127067 (=ATCC 49175") [D50540] 98
ChDC B333 Streptococcus mitis ATCC 49456 [AF003929] 99
Streptococeus prneumoniae ATCC 33400" [AF003930] 99
Streptococeus oralis ATCC 35037 [AF003932] 99
ChDC B334 Lothia aerius GTC 867" [AB071952] 99
Rothia dentocariosa ATCC 173917 [M59055] 99
ChDC B335 Streptococcus mitis ATCC 49456" [AF003929] 99
Streptococcus prneumoniae ATCC 334007 [AF003930] 99
Streptococeus oralis ATCC 35037 [AF003932] 99
ChDC B336 Citrobacter freundii ATCC 8090" [AF025365] 99
Citrobacter braakii CDC 080-58" (=CCUG 30792") [AF025368] 99
Citrobacter werkmanii CDC 0876-58" (=CCUG 30793") [AF025373] 99
ChDC B337 Lothia muctlaginosa DSM 20746" [X95483] 98
ChDC B396 Citrobacter braakii CDC 080-58" (=CCUG 30792") [AF025368] 99
Citrobacter freundii ATCC 8090" [AF025365] 99
ChDC B398 Granulicatella elegans DSNM 11693" (=B1333") [AF016390] 99
ChDC B399 Veillonelia parvida DSM 20087 [X84005] 98
Veillonella dispar DSM 20735" [X84006] 98

ChDC; Department of Oral Biochemistry, College of Dentistry, Chosun University



Table 3. Identification of bacteria isolated from the post operative maxillary

cyst lesions

Strains Genus or species match [Gene Bank access number] Identity (%)
ChDC B170 Alebsiella pnewnoniae subsp. preuwrmoniae DSM 301047 [X87276] 99
Klebsiella pneumoniae subsp. ozaenae ATCC11296" [Y17654] 99
Alebsrella pnewnoniae subsp. rfunoscleormatis ATCC 13884" [Y17657] 99
ChDC B171  Znterobacter aerogenes NCTC 10006" [AJ251468] 99
ChDC B172 Staphylococcus aureus subsp. aureus ATCC 126007 [ X68417] 99
ChDC B173 Citrobacter freundii ATCC 8090" [AF025365] 99
Citrobacter braaki’ CDC 080-58" (=CCUG 30792") [AF025368] 99
Citrobacter werkmanii CDC 0876-58" (=CCUG 30793") [AF025373] 98
ChDC B174 Staphyvlococcus aureus subsp. aureus ATCC 126007 [X68417] 99
Staphylococcus aureus subsp. anaerobius ATCC 35844" [D83355 99
ChDC B175  Enterobacter aerogenes NCTC 10006" [AJ251468] 99
ChDC B176 Staphylococcus aureus subsp. aureus ATCC 126007 [X68417] 99
Staphylococcus aureus subsp. anaerobius ATCC 35844" [D83355 99
ChDC B177 Enterobacter aerogenes NCTC 10006" [AJ251468] 99
ChDC B178 Alebsiella prnewnoniae subsp. preurmoniae DSM 30104" [X87276] 99
Alebsiella pnewnoniae subsp. r/unoscleormatis ATCC 13884" [Y17657] 99
Klebsiella pneumoniae subsp. ozaenae ATCC 112967 [Y17654] 99
ChDC B179  Enterobacter aerogenes NCTC 100067 [AJ251468] 99
ChDC B205 KAlebsrella pnewmnoniae subsp. pnewnoniae DSM 30104" [X87276] 99
Klebsiella pneumoniae subsp. ozaenae ATCC 112967 [Y17654] 99
Alebsrella pnewnoniae subsp. rfunoscleormatis ATCC 13884" [Y17657] 98
ChDC B206 Alebsiella prnewnoniae subsp. preurmoniae DSM 30104" [X87276] 99
Alebsiella prnewnoniae subsp. r/unoscleormatis ATCC 13884" [Y17657] 99
Klebsiella pneumoniae subsp. ozaenae ATCC 112967 [Y17654] 99
ChDC B223 Enterobacter aerogenes ATCC 13048" [A]251468] 99
ChDC B224 KAlebsrella pnewnoniae subsp. pnewnoniae A'TCC 138837 [X87276] 99
Klebsiella pneumoniae subsp. ozaenae ATCC 112967 [Y17654] 99
Alebsrella pnewnoniae subsp. rfunoscleormatis ATCC 13884" [Y17657] 99
ChDC B225  Znterobacter aerogenes NCTC10006T [AJ251468] 99
ChDC B226 Staphyvlococcus aureus subsp. aureus ATCC 126007 [X68417] 99
Staphylococcus aureus subsp. anaerobius ATCC 35844" [D83355] 99
ChDC B374 Serratia marcescens subsp. Sakuensrs KRED" [AB061685] 99
ChDC B375 Serratia marcescens subsp. Sakuensrs KRED" [AB061685] 99
Serratia marcescens ATCC 13830" [M59160] 99
ChDC B445 Serratia marcescens subsp. sakuensis KRED" [AB061685] 99
ChDC B446  Fusobacterium nucleatum ATCC 255867 [AE010523] 98

ChDC; Department of Oral Biochemistry, College of Dentistry, Chosun University



Table 4. Summary of the isolation and identification of bacteria from the pus of

maxillary sinusitis patients

1st patient 2nd patient 3rd patient

Species
n % n % n %

Abrotropia defectiva 1 2.6
Abrotropria para-adiacens 1 2.6
Actinomyces graevenitzir 1 2.6
Actinomyces naeslundil/ viscosus 16 25.8
Actinomyces odontolvticis 1 1.6 1 2.6
Citrobacter sp 4 105 1 5.0
FEnterobacter aerogernes 6 30.0
Fusobacterium nucleatum 1 5.0
Granulicatella elegarns 1 2.6
Alebsiella pneumoniae 5 25.0
Leuconostoc citreum 1 1.6
Leuconostoc pseudomesenteroides 1 16
/mesenteroides ’
Micromonas micros 1 1.6
Peptostreplococcis anaerobius 3 4.8
Prevotella nigrescens 8 12.9
Lflatnella agquatilis 1 1.6
Fotta aerius 2 5.3
Fothia aerius/ dentocariosa 1 2.6
Fottia dentocariosa 1 2.6
Llothia micilaginosa 1 2.6
Serratia marcescerns 3 15.0
Staphyvlococcus aureus 5 8.1 4 20.0
Streptococcus anginosus 10 16.1 1 2.6
Streptococcus constellatus / intermedius 3 4.8
Streptococcus cristatis 1 2.6
Streplococcls parasanguinis 1 1.6
Streptococcus Sanguin.s 1 1.6 8 21.1
Streptococcus sp.(salivarius group) 2 3.2 2 5.3
Streptococcus sp.(mitis group) 5 8.1 10 26.3
Veillonella sp. 3 4.8 2 5.3

Total 62 100 38 100 20 100




Table 5. Minimum inhibitory concentration of several antibiotics for species

isolated from the odontogenic maxillary sinusitis lesions

Antibiotics Concentration (ug/mé)
Strains ] ’ )

PEN' AMX’ AUG® TET' CIP® ERY’ CLI' CMX® BAC’ VAN"
detimomes naeslundic viscosus 05 0125 0125 05 8 0125 025 0125 4 1
?ﬁgﬁ”’;’;ﬁgﬁl””“/””d’"/ viscosus 2 1 4 4 16 0125 05 0125 8 2
ggg}éwg)zzzgf;aes/umﬁk/ viscosus 05 1 4 4 16 0195 05 095 A )
’gﬁg}é”gigfl’mm””d’"/ VISCOSUS 0195 0125 025 05 4 0125 0125 0125 025 1
‘é’ﬁg’é”’ggjgflf aeslundiy” viscosus 0125 0125 05 2 16 0125 025 0125 4 2
’égg}é”ggfim“/””[m/ viscosts 5 0125 05 05 8 0125 025 0125 4 05
‘g}fg}é”g;gfflf”“/"”w’/ viscosus 2 0125 05 05 8 0125 0125 0125 2 05
ﬁﬁgﬁ”’gﬁgﬁ”m’””"’” viscosus 0125 0125 025 1 16 0125 025 0125 2 2
/ggg}é(//gggji‘lfaes/umﬁ}/ vISCOSUS 05 0195 095 . 16 01% 095 0175 . 1
’gﬁg@o’ggggflmmmmy viscosus 05 1 2 1 8 0125 0125 0125 1 1
/g}fg}éyg;/ggi‘;aes/umﬁ}/ viscosus 05 1 9 1 8 0195 0125 0195 . .
’g}fg}éo’g;gflmmm‘m/ viscosus 2 0125 05 05 8 0125 025 0125 4 1
’égg@o’gggﬁf aeslundiy” viscosus 1 0125 05 05 8 0125 025 0125 4 1
/ggg}é(//g;g;flnaes/umﬁ}/ viscosus 5 1 4 9 8 01%5 05 0195 A )
gﬁg?’ggg;f; aeshundii” viscosus 05 1 1 1 8 0125 0125 0125 1 1
Actinomyces odontolvticus ChDC B250 - - - - - - - - - _
Leuconostoc citreun ChDC B403 >32 >64 >64 16 16 16 8 64 >32 >64
o el om0 1
Micromonas micros ChDC B276 8§ 05 1 16 16 16 05 4 64

Peptostreptococcits anaerobius ChDC
B275
Peptostreptococcus arnaerobius ChDC
B278

#, Department of Oral Biochemistry, College of Dentistry, Chosun University; 1, Penicillin G; 2, Amoxicillin; 3,

Augmentin; 4, Tetracycline; 5, Ciprofloxacin; 6, Erythromycin; 7, Clindamycin; 8, Cefuroxime axetil; 9,

Bacitracin; 10, Vancomyecin.

16 —

(Continued on next page)



Table 5. (Continued)

Antibiotics Concentration (ug/mé)

Strains 1 2 3 4 5 6 7 8 9 10
PEN' AMX® AUG' TET' CIP° ERY® CLI' CMX’ BAC’ VAN

Peptostreptococcits anaerobius ChDC
B289

Prevotella nigrescens ChDC B270 >32 >64 > 64 4 4 >32 >32 >64 >32 > 64
Prevotella nigrescerns ChDC B272 > 32 >64 > 64 4 4 > 32 >32 >64 > 32 > 64
Prevotella nigrescens ChDC B274 >32 >64 > 64 2 4 >32 >32 >64 >32 > 64
Prevotella nigrescerns ChDC B281 > 32 > 64 64 2 4 > 32 > 32 > 64 - 64
Prevotella nigrescerns ChDC B282 > 32 > 64 64 4 4 > 32 > 32 > 64 - 64
Prevotella nigrescens ChDC B283 >32 >64 64 2 4 >32 >32 >64 - 64
Prevotella nigrescerns ChDC B288-1 > 32 > 64 64 4 4 > 32 > 32 > 64 - 64
Prevotella nigrescens ChDC B288-11 > 32 > 64 64 2 2 >32 >32 >64 - 64
Ranella aquatilis ChDC B405 16 32 64 16 16 4 8 32 >32 > 64
Staphylococcus aureus ChDC B245 >32 >64 >64 0125 05 05 0125 2 > 32 16
Staphylococcus aureus ChDC B247 >32 >64 > 64 1 1 1 0.125 1 > 32 16
Staphvlococcus aureits ChDC B318 > 32 >64 >64 05 1 > 32 32 2 > 32 > 64
Staphylococcus aureus ChDC B341 >32 >64 > 64 1 1 > 32 32 2 > 32 > 64
Staphvlococcus aureits ChDC B408 > 32 >64 > 64 4 4 2 32 2 > 32

Streptococcus angrnosus ChDC B248  0.125 0.125 0.125 0.125 4 0125 0.125 0.125 16

8
8
Streptococcus angrnosus ChDC B252  0.125 0.125 0.125 0.125 0.25 0125 0.125 0.125 16 4
Streptococcus anginosus ChDC B261 0.125 0.125 0.125 0.125 05 0125 0.125 0.125 8 8
Streptococcus anginosus ChDC B263  0.125 0125 0.125 0.125 05 0.125 0.125 0.125 8 8
Streptococcus anginosus ChDC B287 0.125 0.125 0.125 0.25 1 0.125 0.125 0.125 - 8

Streptococcus angrnosus ChDC B319 1 4 16 2 8 0125 0.125 05 32 > 64

#, Department of Oral Biochemistry, College of Dentistry, Chosun University; 1, Penicillin G; 2, Amoxicillin; 3,
Augmentin; 4, Tetracycline; 5, Ciprofloxacin; 6, Erythromycin; 7, Clindamycin; 8, Cefuroxime axetil; 9,
Bacitracin; 10, Vancomyecin.

(Continued on next page)



Table 5. (Continued)

Antibiotics Concentration (ug/mé)
Strains . ) ) B - .

PEN' AMX’ AUG® TET' CIP®° ERY’ CLI' CMX® BAC’ VAN"
Streptococcus anginosus ChDC B404 8 1 4 32 16 16 0.125 8 > 32 > 64
Streptococcus anginosus ChDC B407-1 0.125 0.5 2 4 4 0.125 0.125 0.125 > 32 1
Streptococcus anginosits ChDC
BAOT-II 8 1 4 8 16 2 0.125 4 > 32 > 64
Streptococcus constellatus / - - - - - - B -
intermedius ChDC B290 0.125 0.5 1 0.5 4 0.125 0.125 0.125 0.5
Streplococcus constellatus,”
intermedius ChDC B280 0.125 05 1 0.125 4 0.125 0.125 0.125 0.5
Streptococcus constellatus/”

12 2 1 12 2 12 12 12 - .
mtermedius ChDC B284 0.125 0.25 0.125 0.125 0125 0.125 05
Streptococcus parasanginis ChDC 05 1 16 0125 1 0125 0125 05 B 4

B285
Streptococcus sanguinis ChDC B259 0.5 0.25 2 0.125 4 0.125 0.125 0.125 16 1
Streptococcus sp. ChDC B253 (mitis
group)

Streptococcus sp. ChDC B255-1
(salivarius group)

Streptococcus sp. ChDC B255-11
(salivarius group)

Streptococcus sp. ChDC B258 (mitis

0.125 0.25 1 0.125 2 0.125 0.125 0.125 1 4

0.5 0.5 4 0.25 8 0125 0.125 0.125 1 2

0.5 0.5 4 0.125 4 0125 0.125 0125 05 2

0.125 0.25 1 0.125 2 0.125 0.125 0.125 1 4
group)
Streptococcus sp. ChDC B260 (mitis 05 1 4 0.5 16 01% 0125 1 16 4
group)
Streplococeus sp. ChDC B2T9 (mitls 105 o051 o135 2 0125 0125 0125 - 4
group)
Streptococcus sp. ChDC B286 (mitis 0125 095 1 0.125 9 01%5 0125 0125 - 9
group)
Veillonella sp. ChDC B271 32 >64 >64 16 05 >32 > 32 4 > 32 > 64
Veidlonella sp. ChDC B273 32 > 64 > 64 16 0.5 > 32 > 32 4 > 32 > 64
Verllonella sp. ChDC B277 32 > 64 > 64 16 1 > 32 > 32 4 - > 64

#, Department of Oral Biochemistry, College of Dentistry, Chosun University; 1, Penicillin G; 2, Amoxicillin; 3,
Augmentin; 4, Tetracycline; 5, Ciprofloxacin; 6, Erythromycin; 7, Clindamycin; 8, Cefuroxime axetil; 9,

Bacitracin; 10, Vancomyecin.



Table 6. Minimum inhibitory concentration of several antibiotics for species

isolated from the non-odontogenic maxillary sinusitis lesions

Antibiotics Concentration (ug/me)

Strains ‘ ) . )
PEN' AMX® AUG® TET* CIP° ERY® CLI' CMX® BAC® VAN"

Abiotroptia para-adiacens ChDC B332 - - - - - - - - - -

Actinomyces graevenitziz ChDC B301 - - - - - - - - - -

Actinomyces odontolvticus ChDC B310 - - - - - - - - - -

Citrobacter sp. ChDC B313 >32 >64 >64 2 0125 > 32 >32 >64 > 32 > 64
Citrobacter sp. ChDC B312 >32 >64 >64 4 0125 >32 >32 >64 > 32 > 64
Citrobacter sp. ChDC B336 > 32 > 64 > 64 2 0125 > 32 > 32 >64 > 32 > 64
Citrobacter sp. ChDC B396 > 32 > 64 > 64 4 025 > 32 > 32 64 > 32 > 64

Granulicatella elegans ChDC B398 - - - - - - - - - -
Lothia aerius ChDC B309-1 0125 0.125 0.25 4 4 0.125 4 0.125 2 8
LRothia aeris ChDC B309-11 0.125 0.125 0.125 4 4 0.125 4 0.125 2 8

FRothia aerius/ dentocariosa ChDC B334 0.125 0.125 0.25 8 8 0.125 2 0.125 4 4

Rothia dentocariosa ChDC B308 0.125 0.125 0125 0.125 05 0125 05 0125 2 8
Fothia muctlaginosa ChDC B337 025 0.125 0.25 0.5 2 0.125 025 0.125 1 2
Streptococcus anginosus ChDC B311 0.125 0.125 0125 0.125 4 0125 0.125 0125 16 1
Streptococcus cristatus ChDC B307 0.125 0.125 0.125 0.125 05 0.125 0125 0.125 05 4
Streptococcus sanguinis ChDC B294 0125 05 2 32 4 >32 >32 0125 8 1
Streptococcus sanguinis ChDC B295 0.125 0.125 0.125 0.125 05 0125 0125 0125 8 4

Streptococcus sanguinis ChDC B304-1 025 025 2 0.125 2 0.25 0125 0.125 32 2

Streptococcus sanguinis ChDC B304-11  0.125  0.25 1 0.25 2 0.125 0.125 0.125 8 1

#, Department of Oral Biochemistry, College of Dentistry, Chosun University; 1, Penicillin G; 2, Amoxicillin; 3,
Augmentin; 4, Tetracycline; 5, Ciprofloxacin; 6, Erythromycin; 7, Clindamycin; 8, Cefuroxime axetil; 9,
Bacitracin; 10, Vancomyecin.

(Continued on next page)



Table 6. (Continued)

Antibiotics Concentration (ug/ml)
Strains ‘ ) ) }

PEN' AMX® AUG® TET' CIP° ERY’ CLI' CMX® BAC’ VAN"
Streptococcus sanguinis ChDC B305-1 0.125 05 32 4 16 > 32 0125 8 1
Streptococcus sanguinis ChDC B305-11 0.125 05 32 1 32 32 0125 8 2
Streptococcus sanguinis ChDC B331 2 2 32 4 >32 >32 05 >32 05
Streptococcus sp. ChDC B296-1 (mitis B B B B B B B B B
group)
Streptococcus sp. ChDC B297 (mitis group) 0.125 0.125 0.125 2 0.5 4 0.125 0.25 4 05
Streptococcus sp. ChDC B298 (mitis group) 0.125 0.125 0.125 4 1 0125 0.125 0.25 2 1
Streptococcus sp. ChDC B300 (mitis group) 0.5 0.5 16 8 0.25 0.125 0.125 2 0.125
Streptococcus sp. ChDC B302 (mitis group) 8 1 8 16 4 0.125 8 32 > 64
Streptococcus sp. ChDC B303-1 (mitis 0125 1 1 4 0125 01% 05 39 9
group)
Streptococcus sp. ChDC B303-1I (mitis 0.95 1 9 3 0195 0125 05 39 9
group)
Streptococcus sp. ChDC B306-1 (salivarius 1 1 16 4 S 39 > 32 095 3 9
group)
Streptococcus sp. ChDC B306-1I (salivarius 1 1 16 4 S 39 > 32 095 3 9
group)
Streptococcus sp. ChDC B330 (mitis group) 1 0.5 16 4 0.125 0.125 0.125 8 1
Streptococcus sp. ChDC B333 (mitis group) - - - - - - - - -
Streptococcus sp. ChDC B335 (mitis group) - - - - - - - - -

Verllonella sp.

Verllonella sp.

ChDC B296-2

ChDC B399

#, Department of Oral Biochemistry, College of Dentistry, Chosun University; 1, Penicillin G; 2, Amoxicillin; 3,

Augmentin; 4, Tetracycline; 5, Ciprofloxacin; 6, Erythromycin; 7, Clindamycin; 8, Cefuroxime axetil; 9,

Bacitracin; 10,

Vancomycin.



Table 7. Minimum inhibitory concentration of several antibiotics for species

isolated from the post operative maxillary cyst lesions

Antibiotics Concentration (ug/mé)
Strains R ) ) _ - .
PEN' AMX® AUG’ TET' CIP° ERY® CLI' CMX® BAC’ VAN"
Citrobacter sp. ChDC B173 >32 >64 >64 2 0.25 >32 32 64 >32 >64

LEnterobacter aerogenes ChDC B171 >32 >64 >64 1 0.125 >32 32 >64 >32 >64
FEnterobacter aerogenes ChDC B175 >32 >64 >64 1 0.125 >32 32 >64 >32 >64
Enterobacter aerogenes ChDC B177 >32  >64  >64 32 0125 >32 32 >64  >32 >64
Enterobacter aerogenes ChDC B179 >32  >64  >64 2 0125 >32 32 >64 >32 >64
Enterobacter aerogenes ChDC B223 >32 >64 >64 1 0.125 >32 32 >64 >32 >64
FEnterobacter aerogenes ChDC B225 >32 >64 >64 1 0.125 >32 32 >64 >32 >64

Fusobacterium nucleaturn ChDC B446 - - - - - - - - - -

Alebsiella pneunoniae ChDC B170 >32 >64  >64 1 1 >32 >32 64 >32  >64
Alebsiella pneunoniae ChDC B178 >32 >64  >64 1 1 >32 >32 64 >32  >64
Alebsiella prevwmoniae ChDC B205 >32 >64 >64 1 1 >32 >32 64 >32 >64
Alebsiella prevumoniae ChDC B206 >32 >64 >64 1 1 >32 >32 64 >32 >64
Alebsiella pnevurmoniae ChDC B224 >32 >64 >64 1 1 >32 >32 64 >32 >64
Serratia marcescens ChDC B374 >32  >64  >64 >32 8 >32 16 >64  >32 >64
Serratia marcescens ChDC B375 >32  >64  >64 >32 8 >32 16 >64  >32  >64
Serratia marcescens ChDC B445 >32  >64  >64 >32 16 >32 16 >64 >32  >64
Staphvlococcus aureits ChDC B174 >32  >64  >64 32 0.25 >32 32 8 >32 >64
Staphylococcus aureus ChDC B176 >32  >64  >64 32 0.25 >32 32 4 >32  >64
Staphylococcus aureus ChDC B226 >32 >64  >64 32 025 >32 32 8 >32  >64
Staphylococcus aureus ChDC B172 >32  >64  >64 >32 025 1 0.125 2 >32 16

#, Department of Oral Biochemistry, College of Dentistry, Chosun University; 1, Penicillin G; 2, Amoxicillin; 3,
Augmentin; 4, Tetracycline; 5, Ciprofloxacin; 6, Erythromycin; 7, Clindamycin; 8, Cefuroxime axetil; 9,

Bacitracin; 10, Vancomyecin.
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