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ABSTRACT

Antibiotic susceptibility and bacterial identification by
16S rDNA sequence comparison analysis from

non—-odontogenic infectious lesions

Kim, Yong Min., D.D.S

Advisor : Prof. Kim, Hak-Kyun. D.D.S., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

Purpose: The purpose of this study was to isolate and identify
bacteria from the four patients with non-odontogenic infectious lesions
( mucormycosis, chronic inflammation from wound infection and two
actinomycosis), and determine their antimicrobial susceptibility against
eight antibiotics.

Materials and methods: Bacterial culture was performed under three
culture conditions (anaerobic, COs, and aerobic incubator). And the
identification of bacteria was performed by 16S rRNA gene (16S
rDNA) sequence comparison analysis method. For the sensitivity of
the bacteria against eight antibiotics; penicillin G, amoxicillin,
tetracycline, cefuroxime, erythromycin, clindamycin, vancomycin and
Augmentin® (amoxicillin  + clavulanic acid), minimum inhibitory
concentration (MIC) was evaluated using broth microdilution assay.
Result: Nosocomial pathogens such as Znterococcus jaecalis, Alebsiella
pneumoniae, Bacillus subtilis, and Neisseria [flavescens were 1solated
from mucormycosis. Veillonella parvula, Enterobacter hormaecher, and

Acinetobacter calcoaceticus, which are also nosocomial pathogens, were



isolated from chronic inflammatory lesion. Actinomyces massiliensis was
isolated from actinomycosis in parotid gland. Caprocyviophaga ochracea
was isolated from actinomycosis in buccal region in anaerobic
condition. There was no susceptible antibiotic to all bacteria in
mucormycosis. Tetracycline was susceptible to all bacteria in chronic
inflammation. C ochracea was resistant to vancomycin, and penicillin G
and other antibiotics showed susceptibility to all bacteria in actinomycosis.
Conclusion: The results indicated that the combined treatment of two
or more antibiotics is better than single antibiotic treatment in
mucormycosis, and penicillin is the first recommended antibiotic to

treat actinomycosis.

kew word: mucormycosis, actinomycosis, 16S rDNA
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I-2. ¥ FoMe] A2 AF =R AT vl

Z4zko] WaolA %S AHFT v, o= 10 ml 1x PBSol wol st
o Aot FAAGStwA At APAR 4T &S 1x PBSE 1004
34 e t}3, 5% sheep blood (KOMED CO., LTD, Seoul, Korea)”} Z7}%
BHI (Difco Laboratory, Detroit, USA) 3+ wjx|o] =23 T 37C &% %
AelA 1) 571 =, 2) 10% CO7F H7bd A, 3) d714 4E(G% CO.,
85% No, 10% H2)o Al 7F#] Al A 2-39 s<b wieFstaivt. &z af Aol
wEts PAT Alds wEo]E ol 85kl 5 ml BHI A Ao Fsto] o)
F 2ok vl vt 4 mlE 20% glycerol AHlol A -70Ce] d&E A BB}
A ymA 1 mle Al Al DNAS F=o ARREFS

[I-3. M+ A% DNAY F=

At v Fe] ImlE 10,000x g9 A =S o] &3dto] Alds F8sta, of&
G-spin'™ Genomic DNA Extraction Kit (iNtRON Corp., Seoul, Korea)E o]
|oto] Ax3|AL A Ao we} A5 DNAE F% sttt ol & s A

HolAd oS3 2o M-S 83 tS 50 ple pre-incubation solution

7} 3 ul9 lysozyme solutiong i & &3 T 37CoA 1A 5k i

ksl gt o 7)o 250 ule G-buffer solutionS ¥ 2 &3 t}g 65T
A 1587F wkg-A] 7] 22, 250 ul binding solutiong ¥ 2 £33 S wyk

(vortexing)dtith. ol &8 cell lysateE G-spin' "

columnel ¥ 1 13,000 rpm
oA 187 AAEHEFAT. Columnel 500 ul® washing buffer BE ¥ 1
ThA] 187 9488 8l3, G-spin' " columng A 2% eppendorf tubeol] S

713 100 ul®] elution bufferE Yo 183F A2 #X3 ¢S 12,000x gol



M—4, FHELAANTEE o] & 16S IDNA 5%

16S tRNAZ =% 4= 9+ universal PCR primer (27F; 5'-AGA GTT
TGA TC[A/C] TGG CTC AG-3', 1492; 5'-TAG GG[C/T] TAC CTT
GTT ACG ACT T-3")¢ Ac‘cupomer® Premix(Bioneer Corp., Seoul,
Korea), 18] PTC-200 (M]J Reserch INC., Watertown, MA, U.S.A) PCR
machines ©]-&3to] 16S rDNAE F¥35t3th o] W PCRY =& tvh534
ol Al&sFA Tk 20 ule] PCR £ 890 ¥ =2 20 pmoles A ¢ forward
9 reverse primers®} 100 pgd |+ genomic DNAE ¥ il 94TCol|A 283

Z7] WAS AT T F 94TolA 183 WA, 55T A 1E3F annealing,

72Co A 187 extensiondts #A S 303 W&l F23 t}S wpxA|uto
2 72TCAA 1027+ extensiondt v, #HF WeES 2 nl¥ 15% agarose
geldl A A7) 5 & AAst] O FEHARE st

=

I-5. %% 16S rDNAS] S24 2 ZHAnE F5

=23 16S rDNAZS pGEM-T easy vector (RNA Corp., Seoul, Korea)el

3IALe] A Aol mel A SFRYstdth olw A FHAIE S0 H

A TgS 57) A¥ste] o]E 5 mle] LB brothol A wjkd oS, 49
alkaline lysis‘?..ﬂ%)&i Accupre/)m Plasmid Extraction Kit (Bioneer Corp.,
Seoul, Korea) & o] &3to] A Z3ALY AAYE FEHeAUT). o] 7+eFs] A
Wb, Al ek 1 mlE 30%37 YAEE(12,000x g)dtal, Aol At

r%

Holgl = 250 ul9 resuspension bufferE 7}ste]l Z @erd 5 250 pl lysis

bufferE % 7tste] dHd3s] & T3 vhS, 350 ulel neutralization bufferE

A7reta yA, SA & A2 Fo dgol 583 HAE T ol A 1003
YA (12,000x g)ste]l A=942 binding column tubeo] %7, 17 ¥
A 82 (12,000x g)3Fd ol 3N & B g 31, binding column tubeol] 80% ol €



I-6. aae7q9 44 2 Gagrlage) 454 24
HAA7IM G AL nfo] L YobAtel o= sto] AT o] ALg =
xglolM = T3 promoter, T7 promoter Seq-Fl (5'-CCT ACg ggA ggC
AgC Ag-3'), Seq-F2(5'-ggA TTA, gAT ACC CTg g-3)& o] &3to] 1
A3ME SeqMan Z =213 (Version 5.00; DNAS-TAR, INC., Maidison, WI,
USA)E& o] &3te] #4183l
oA A24d A7 LS GenBank 59 dlo]Ej o] =& o] §3to] A

BAL A, 1 A3 8%l AFAL Wol: AT gL Folgtm

I-7. A F=+4d 49

B oA FfoAE  penicillin @ G, amoxicillin, tetracycline, cefuroxime,
erythromycin, clindamycin, vancomycin 2@ Augmentin® % = 8719 344
£ Sigma A} (St. Louis, MO, USA)o| A FY35}o] AF&39Gh. ofe A A
of et HAYAFE (minimal inhibitory concentration; MIC)E Murry £+
Jorgensen™ ] W ol wat o wjx AW oz =3t oS 7+ekd
Avstd, Z+7+e] A w7 64, 32, 16, 8, 4, 2, 1, 0.5, 0.25, 0 pg/ml
A HEs 2% 01 mle HAFA ] 600 nme] el thE FF = (Asw)
7F 0.06% dASHA A Aduidds 47 01 ml ¥ FFsta, olE 4
ztel Aol HAZAHY A FHoA 4847 MIYE F, enzyme-linked
immuosorbent assay (ELISA)E ©]&3}9 600 nmolA F3=E 433}
o] A3 SANETY Ads ¥A ZFe A FHE #F vlwste] MIC

so=z AAsArt ow YA dxTvo=RE FAAE DA @ A v



NoZ st FAA ] e zZtzte] A TFFEL UHEE U 7E
o2 AAsATE (Table 1).

Table 1. Interpretive standards for dilution susceptibility test™

o MIC(ug/ml)
Antibiotics : . -
Susceptible Intermediate Resistant
Penicillin G =0.12 0.25-2 =4
Amoxicillin =0.12 0.25-2 =4
Tetracycline =4 8 =16
Cefuroxime =4 8-16 =32
Erythromycin =0.5 1-4 =8
Clindamycin =0.5 1-2 =4
Vancomyci”n =8 =16
Augmentin'\@ <2 2 4




. <4

-
jinJ
i

=
L
ok
P
-~
l'U [

oA Al wieF A3

A A Be iz Wac FowA 849 WadAs 747

TF) o] v E It} (Table 2). o|E TFE5 5 Velonella parvila(ChDC
OSN23)¢} Caprocyvtophaga ochracea(ChDC OSN10)2 714 ZAd Ak =}
et= T F 5o\, Aanetobacter calcoaceticus(ChDC OSN25)2 2FAa7F &)
b= 2P AT Zgks wEFolth 1 9 UnA] #FES FAEVIA AT
TE olAT Al WA FAte] WaHTEET WAoA EE wiYgdE T 16S
rDNA #2971 9§ GenBanke] dlo]E#lo]~E o] &

7V Ao A T2 WS Actinomyvees massiliensis®] 16S rDNA ¢

AR A 97% FER e dAAW, AZE FFY ASAE Aok

=
TALE Hole= FAAE ATt (Table 3). 28 A £ jfaecalis, S
gordoni, R B subtilis Fo F3lv TFEL EF  vancomycind
Augmentin®ol 754 S Bt (Table 3). AT prewnoniae(ChDC KB94) i
T+ Cefuroxime, tetracyclinedl ¥t 7+ A= I+ E& HAa, ywA 3
AA ] i es s 23

oA g 95 WaARYYH &9 wWSE £ ormaeched ChDC
KB105) % amoxicillinol A& 3 Axe A4S veldloed, v

A AN E BF geAdS Yeld Y (Table 3). V. parvilaChDC



KB105) 5+ tetracycline® clindamycindl A3 A E yell o,
WA= tetracyclinedl A vF A S dEb L U] A A tisiA = W
A B

A 8o A Bxpe] W dTE BARRE Y wWYdE A4
massiliensis(ChDC KB103)+= amoxicillinol A 9t &7+ A x 9] 44 S e
Hax ywx FAAE EF TS BAdoew ¢ odhracea(ChDC
OSN10)T 5+ penicillin G, vancomycinol= A IS H QI amoxicillinol
Me 3 AR BeAds detdd e, um A dAAd = AdeAdS e

Wtk (Table 3).

Table 2. Bacteria isolated from the patients

No. of patients Species Strains
Enterococcus faecalts ChDC KB92, ChDC KB99
Streptococcus gordornir ChDC KB93, ChDC KB100
1 ) ) ChDC KBY4, ChDC KB95,
KAlebsrella pneumoniae
Mucomycosis ChDC KB101
) . ChDC KBY96, ChDC KB97,
Lacillus subtilis
ChDC KB98
Neisseria flavescens ChDC KB102
Streplococcus anginosus ChDC KB104, ChDC KB105,
2 Verllonella parvila ChDC OSN23
Chronic
Enterobacter hormaecher ChDC OSN24

inflammation

Acinetobacter calcoaceticils ChDC OSN25

3
) ) Actinomyces massiliensis ChDC KB103
Actinomycosis
4
) . Capnocytophaga ochracea ChDC OSN10
Actinomycosis

_10_



Table 3. Minimum

species isolated from patients

inhibitory concentration of several

antibiotics for

Antibiotics

Concentration (ug/ml)

strains PEN AMX TET CMX ERY CLI VAN  AUG
ChDC KB92 2 1 >64 >64 >64 >64 4 0.5
ChDC KB93 0.063 <0.125 >64 <0.5 >64 >64 1 0.032
ChDC KBY%4 >64 >64 8 8 >64 >64 >64 8
ChDC KB95 >8 >16 2 16 >16 >8 >64 4
ChDC KB96 1 0.5 <0.5 32 <0.5 2 0.5 0.125
ChDC KB97 16 8 <0.5 32 <0.5 4 <0.5 0.25
ChDC KB98 1 0.5 <0.5 32 <0.5 2 1 0.25
ChDC KB99 4 0.5 64 32 >16 >8 2 1
ChDC KB100 0.25 <0.126 32 <0.5 <0.125 <0.063 <0.5 0.25
ChDC KB101 >8 >16 4 4 >16 >8 >64 4
ChDC KB102 1 1 <0.5 4 8 16 >64 0.25
ChDC KB103 <0.063 <0.125 <0.5 <0.5 <0.5 <0.5 <0.5 <0.032
ChDC KB104 0.125 <0.125 <0.5 <0.5 <0.5 <0.5 1 0.125
ChDC KB105 <0.063 <0.125 0.5 <0.5 <0.125 <0.063 1 0.125
ChDC OSN10 8 <0.125 <0.5 1 <0.5 <0.5 16 0.125
ChDC OSN23 >8  <0.125 <0.5 16 16  <0.063 64 2
ChDC OSN24 >8 >16 2 32 >16 >8 >64 >64
ChDC OSN25 >8 16 1 64 16 >8 >64 16

PEN, Penicillin G; AMX, Amoxicillin; TET, Tetracycline; CMX, Cefuroxime; ERY,
Erythromycin; CLI, Clindamycin; VAN, Vancomycin.
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