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PR B SeAE T b B B PE RRMGIE (3313 2 B-lactam MY I HBLMI & MBI 57200, DI HENEIC
BIIIREHORMEBHERFOERICOVTRIF L. OBEEREOERAL D f-lactam KBHEN
% cefaclor (CCL) 32 ug/ml ihlBFERICTRRLAL A 50 & 48 BL h AMEMANY T 4
BESEXRBERA, FMLARAE7 9 LREME 91 KIix Prevotella melaninogenica,
Prevotella intermedia % X DBBEKELN Y 5 ABUBREIERELEDTV . FREKDI D f-
lactamase EE#IZ 88 & (96.7 %) TROLN. MAKY T LBURMISHNT 5 MICw i2 CCL
T> 256 ug/ml, ampicillin T 266 ug/ml £ K&, DOWT, ceftizoxime, cefteram A 128 ug/ml,
cefazolin At 64 ug/ml, latamoxef #f 16 ug/ml T#H Y, cefmetazole 3 & I¥ imipenem X ¥Fh¥h 2
BIUs 025 ug/ml L&D o, WHEBRYEH KD f-lactamase B - f-lactam EMHE P. inter-
media T5001 % donor, f-lactamase B&%: - f-lactam XMZ1E D Bacteroides capillosus K8085 %
recipient & LT f-lactam ¥R FOEEEZIT-o-LL A, 7.9%x10° DHEETHNBEILLZ. Bbh
7: transconjugants (X f-lactamase B¥tE T, p-lactam ¥EWtE% R L 7z. Donor, recipient 3 X U¥
transconjugants #* % plasmid & IR SN L d o7z, U EOEEIL, WtEEREIEICEBITS f-lac
tam EREEOMBRIC, BEDNIVOBICHRETIREEORSES JURERE» SBMERFIMZE S
N3 LICLZRZUEBEORBILOME R TRBL TS, CORBRFREEKLIIHIbDEELS

MAR. 1998

hs,

Key words: odonotogenic infection, anaerobic gram-negative rod, f -lactam antibiotic resistance,

B-lactamase, transfer of f-lactam resistant factor

W RRRE IR E L8 L CRARSBICRA L 2O S
P, BEOBHHIOMIICL HIFERILL, REEREETS
HNERRAETH B0, OFEMICIE streptococei X LT 58
HHEHE7 S ABEREZ LY, BNt 5 ARNTE
B @ lactobacilli, M5 T LM - BRERAB L UBEL
CEDLHTHEABOMBENELEL T2, HERRIEDOH
EPOSbOBEL Y RECKAGE Y 2 B4 00BRE
MEFRHE NS, BAKERENS LURBEDOES/-5HT
X, EEAEESCHEAE Y S ARBBEORBEI L, M
HUEREABHD 53 Prevotella, Porphyromonas,
Bacteroides HB{LICF SN TS 80, ThHERKSM
BEEZ 7 ABRERERICIIHRBIEE K TDH 5 collagen-
ase % hyaluronidase % ¥ Hi4 DK EMEIEELBVEKD
ELHFELY, WERREDRE, ERBBIURERERICE
CHE5LTWwREEZLR TS,

WERIEDBHEE L CRARERENBITSNEH, &
EHEEICH LARERELL, SRl Ly, HEICHR
FTAHEIENHD, FRIHIGL, BRICELIEEZER
THDICEKFORZN -, MRBITH, EHHEHOR
Y BLUCMBORERFORE - BfTbhTwad, £0D

#®R, p-lactam EHEOEKNFEL Y, FiS{LMEKOD -
lactamase ¥ B4 T A k100 pMESh TS, WMEHR
TRELDHEERIMEH SN, 2»TH f-lactam XK
FSEIERV o, f-lactam ERBEAOHFEIINTEERSE
EOBHBILD—EHLELEY S B,

—#UZ B -lactam RHMBEBEOEHMF L LT, B-lactam-
ase X & XM ORFE -2, HREBBORME - LU
penicillin binding protein @ A DL Frow HBMPH B\
BHEA LTRSS T2LZER6NTVWS, ORRBAN
77 ABRERED B -lactam EHIERRICOWTIZIIRLY
D B -lactamse EHEDORMELHH 5 O § -lactamase BHE
K EZRAV-ET, P-lactamase HE{WMELTWwBL
PHOLIPEZSoTVD, SLICIALY I —-BOBHKTIE
NEZEBUEBMEOMG 2HML T2, L L, SEdE
HRBFOVIANREMEOBME L 25 f-lactam EREHHSLOD
EHCLTHEL, BEZRTLICOVTIRITL A LRIFS
hTwnizwn,

AR TIE, WHEBRIIEICHIT S f-lactam HREHOM
BRMEMEAT -0, BERREL»SELIC/MEN,
B4ORRATFEAET2HANLY 7 2AREREICOVWT, O

KB R KFHi 1-5-31
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BERERECHTIHENORMET Y, A, REBRE
EHAML-BIUEBORELICOVTRI L,
L 5 -

1. RERMEERT D f-lactam KKtk ORI

R PN B D B-lactam EREEORHIZKE? D
HTHEEETERL T2 4. AFROEREHBLHE
BERZTBART Y5 47 50 & & h RMEERED % SRE
L7z 222 HIC, anaero-box (Ni: 80 %, COs: 10 %,
Ha: 10 %, FRBER, RH) WICKEL, 05 ml %
4.5 ml @ reduced transport fluid® (At 10-* ¥
10 FEBFREGT o2 EHARADS B 100 ul 2
% CDC A At l A MR (MEERREH)
{Z 32 ug/ml cefaclor ( CCL, HFFRNEK) 2i&mL 2
XM (CCL BIULM) (C¥IKL, 48 RRMmAERLL,
CCL #mkkix, RA 41 ZOER I ) MEEXEHT
SRL-MAEY 7 LRERE 77 HICSHT S CCL ©
BRAREFHIERE (MIC) 2WEL, TO4M LY
break point % 32 ug/ml & EH*, ZOMERH VI,

100 MBI #& colony DREHNBH 65 CCL B
B EIZT colony BB, ARABIUKESDERICLD
1 Ad7Y 1~6 D colony #IE L7 2WT, 7
Fhagthl 48 REOHAEROERI»LRBEVED L
hizviitkz CCL Ml 7 ABHBRBHE L LTS
KL,

2. HtRAAKRORE

FHAFEKROHO L EAGREAR YT LRERE
(black pigmented gram-negative rod, BPGNR) i
microplate hybridization ¥ THEXEKRE D
DNA #iR{#i% K&, Johnson DF#» LT 5 HEH(C
B> TRIE L7z, BH¥ERBRIZ Prevotella melaninogeni-
ca ATCC 25845, Prevotella corporis ATCC 33547,
Prevotella denticola ATCC 33185, Prevotella interme-
dia ATCC 25611, 33563, Prevotella loescheii ATCC
15930, Porphyromonas gingivalis ATCC 33277,
Porphyromonas asaccharolytica ATCC 25260,
Porphyromonas endodontalis ATCC 33406 B X U¥
Escherichia coli K12 % fi\»7:. BPGNR DSt DREi#kid
Bergey’s Manual of Systematic Bacteriology® & & U*
Shah 5.2 DOEEHIZHEVY, gas chromatography
12X % glucose 7 5 DRKRBEYORE L L &ML
LR RRBA R HFIE L 7o

3. pB-Lactam ¥@#HFDEE

B-Lactam ¥t HFD{=E L filter mating & (Z
Tiioe Thbb, WERYYEL Y558 L7 f-lactam-
ase B4 - B-lactam 3R P. intermedia T 5001 #
% donor, f-lactamase FEEA - f-lactam ERBXH
Bacteroides capillosus (BataRIEEANY 7 ABH
#9) K8085 # % recipient & L THW /2,

Transconjugants & L C CCL 100 ug/ml #0554

TRE L7HERE colony 2 BRL %,

4. p-Lactamase B4 8 & U f-lactamase &M

p-Lactamase B 44 & hemin, L-cystine, vitamin
K: 8 X Uf 5% yeast extract (DIFCO, USA) &
trypticase soy broth (TSB, Becton Dickinson, USA)
(S8 L7-W#IZ nitrocefin (Oxoid, England) % i
FLTHAN, RELALORMELLTHRLZY. 8-
Lactamase F#ix UV &» (2 & ) 2K ampicillin
(ABPC, B M¥) & CCL v, Th¥hEE
235 B X Uf 265nm THIE L 7o

5. MIC D#llE

PRI T 2 BIRED MIC 13 HR{LEMESE
LEEEOREHAERRYE (KL, GAM broth (H
AME, KK) 2HAVTEFNRE 0.25~256 ug/ml ®
11 BERFCHRE L, MAHERIZ ABPC, cefazolin
(CEZ, #iR¥#), CCL, cefmetazole (CMZ, =3t),
latamoxef (LMOX, Hi¥f#%M¥), ceftizoxime (CZX,
BIREGR), cefteram (CFTM, BILL%¥) B
imipenem (IPM, AAHN¥X) o 8f¥ T, Th¥hh
OB REEZ ERNEXH I VREEZTTHV.

6. Plasmid DK
Plasmid R & DA %X TSB ICREF S ¢~ FHABEH S
9 alkaline extraction #:%" T plasmid DNA % Hi{i
L, 0.8 % agarose gel L CRA k%, ethidium bro-
mide $efaic & DEREZ L 7=

IL # 2

1. @O CCL BtEmAE Y 7 AREEH

CCL ER¥E#IIT CCL Wt ORFERfTTo 2L
5 CCL W#E#ix 50 &#2HL Y, ¥/, CCL wtEmA
By ARUEBREIZS0 B 46 8 (92 %) »HBRIE
7, CCL MiEmatt”y 5 ARHEHEIZ 91 KOS
h, FAEDOKR, P. melaninogenica, P. intermedia
72 ¥ BPGNR 2% %5 7z (Table 1),

B-Lactamase #E4#iZ 88 Bk (96.7 %) ZH L h,
BHEMICEA2ZERIZAONEN 572 (Table 1),

CCL WiEmAty 7 2RERE T 548634 f-lac-

Table 1. Distribution of cefaclor-resistant anaerobic gram-negative
bacteria in saliva

X Number of Ratio of j -lactamase
Species X
isolates producers (%)
Prevotella melaninogenica ¥ 58 100
Prevotella intermedia 15 100
Prevotella loescheii V 4 100
Prevotella denticola ¥ 3 100
Prevotella corporis ¥ 1 100
Prevotella buccae 1 100
Prevotella oris 1 100
Unidentified 8 63
Total 91 97

v Black-pigmented gram-negative rods
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Table 2. MIC and MICw of 8 -lactam antibiotics against cefaclor-resistant bacteria (91 strains) isolated from saliva

" MIC (u g/ml) MICw

Antibiotis 2028 05 1 3 4 8 18 5 & 128 26 >m6  (ug/m)
ABPC 1 2 1 1 6 24 84 21 1 256
CEZ 1 1 4 5 18 1 25 20 5 1 64
CCL 2 18 35 41 >256
CMZ 8 19 31 2¢ 5 1 8 2
LMOX 1 1 9 81 85 11 3 16
CZX 1 3 3 3 4 5 18 19 23 11 3 128
CFTM 1 2 1 9 10 28 28 18 3 1 128

IPM 20 1 £0.25

ABPC: ampicillin, CEZ: cefazolin, CCL: cefaclor, CMZ: cefmetazole, LMOX: latamoxef, CZX: ceftizoxime, CFTM: cefteram, IPM: imipenem

Table 8. MIC of 8 -lactam antibiotics aganist Prevotella melaninogenica (58 strains) and Prevotella intermedia (15 strains) isolated from

saliva
o . MIC (x g/m])
Antibiotics Strai
' e s025 05 1 2 4 8 18 32 6 128 256 >286
2 i / 1 22 16 :
ABPC P. r.nelamnqgenu:a 1 1 5
P. intermedia 1 7 (] 1
CEZ P. melaninogenica 1 1 1 4 11 7 16 13 4
P. intermedia 1 4 4 2 3 1
coL P. r.nelamnogenwa 1 ] 26 ]
P. intermedia 1 7 L A
oMz P. r.nelalunogenwa 6 6 24 19 3 1
P. intermedia 2 11 1 1
LMOX P. melaninogenica 1 4 18 25 8 2
P. intermedia 2 11 2
o7X P. melaninogenica 1 1 1 1 4 3 11 11 17 7 1
P. intermedia 2 4 6 2
c P. r.nelanmo'genwa 2 1 2 8 13 19 11 2
P. intermedia 3 2 7 3
M P. melaninogenica 57 1

P. intermedia 15

ABPC: ampicillin, CEZ: cefazolin, CCL: cefaclor, CMZ: cefmetazole, LMOX: latamoxef, CZX: ceftizoxime, CFTM: cefteram, IPM: imipenem

tam 3£® MICw (& CCL T>256 ug/ml, ABPC T 256
ug/ml, CZX B XU CFTM #¢ 128 ug/ml, D\,
CEZ, LMOX, CMZ, IPM DMTKE» -7 (Table
2)o P. melaninogenica & P. intermedia @ B-lac-
tam RICHTHIRZHELZEBEL-#R, 6t5 f-lactam
EUTRIILALZERZALN A5/ (Table 3),

Plasmid band iZP. melaninogenica 15 ¥, P.
intermedia 2 %3 & UF unidentified 1 #DAEF 18 &
(19.8 %) THEB SN/, Plasmid DK & X% 2.0~
15.0 kb DT, BEHH/-H 1~BEZDH LI (Fig.
1)

2. CCL W#ERFDnE

1) fZE*
Filter mating ¥ & Y tEEF%#{5#E L, CCL BR
¥ |- TR transconjugants Z ®BRL7-E 25, 7.9
x 10~ OHETRHELTEL

2) Transconjugants MR

18 5 7= transconjugants N hh LIS 5 BE
oL, BREARER%E Tables 4, 51CR L7,

Table 4. A -Lactamase productivity and activity of donor, recipient
and transconjugants
Strai B -Lactamase B-
trains productivity (mU/mg)
ABPCY CCL*

Donor
P. intermedia T 5001 positive 155 160.7
Recipient
B. capillosus K 8085 negative — -
Transconjugants® positive 23.7~70.6 456.8~550.2

ABPC: ampicillin, CCL: cefaclor,

v gubstrate

¥ § strains

Transconjugants @ B-lactamase B4 ¥ i3 T ~<XTH
BHThHY, TOBEFEEIZEE ABPC, CCL & HK
donor X DML, BIHETIX 1.5~4.6 1%, BETIZ28
~34 k%257 (Tabled),

Transconjugants (CX 3 58t R¥EHA D MIC i3,
recipient I T A2ENL Y bVThOEF - b AED
-7z (Table 5)o Plasmid i donor, recipient ¥ X U
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Table 5. MIC of 3 -lactam antibiotics against donor, recipient and transconjugants
Strains MIC (ug/ml)
ABPC CEZ CCL CMZ LMOX CZX CFTM IPM

Donor
P. intermedia T 5001 128 16 128 =0.256 2 16 32 =0.256
Recipient
B. capillosus K 8085 =0.26 =0.26 32 1 0.5 =0.26 =0.26 =025
Transconjugants® >256 64 >256 2~4 16 2~4 128 =0.26

ABPC: ampicillin, CEZ: cefazolin, CCL: cefaclor, CMZ: cefmetazole, LMOX: latamoxef, CZX: ceftizoxime, CFTM: cefteram,

IPM: imipenem

v 5 strains

123456789101

(A)

19.3
7.7
43
2.7
1.9

123456789101

(B)

Fig. 1. Agarose gel electrophoresis of the plasmid DNA of cefaclor-resistant anaerobic gra.m-‘rllvegative rods isolated from

saliva.
(A) Lanes 1 and 11, sizemarker A -Eco T14 I digest.

Lane 2, Prevotella intermedia R 32001. Lane 3, Prevotella melaninognica R 32003.
Lane 4, P. melaninogenica R 32023. Lane 5, P. melaninogenica R 32030.

Lane 6, P. melaninogenica R 32032. Lane 7, P. intermedia R 32037.

Lane 8, P. melaninogenica R 32053. Lane 9, P. melaninognica R 32058.

Lane 10, P. melaninogenica R 32067.
(B) Lanes 1 and 11, sizemarker A -Eco T14 I digest.

Lane 2, P. melaninogenica R 32073. Lane 3, P. melaninogenica R 32081.
Lane 4, P. melaninogenica R 32084. Lane 5, P. melaninogenica R 32091.
Lane 6, P. melaninogenica R 32094. Lane 7, P. melaninogenica R 32096.
Lane 8, P. melaninogenica R 32106. Lane 9, P. melaninogenica R 32119.

Lane 10, unidentified R 32123.

transconjugants & b ICBH S h ik d o7
o = 3

WY RESEIZBIT S f-lactam EREHHABRE %
BEY A, OREEEEED 1 DOTHLEHPOMK
SR % CCL BIUEHTRRLA. TORRE, #BRE
283 p-lactam EREEIRE Sh, EERRE
TEEHSh TV AMANR Y 7 2 RESEOMERIZ,
50 &1 46 % (92 %) > LM Ehl. B-lactam 3
MERVELEREIOOMEShABHLLT, BRO
ERCiBREERCBETH 2 EOBRTEA DN
HENERICEA SO, REHRIBICIROAERIC
sb8haziinrh, BRECHEHDTZ-OCHNER

BELTVEMD LEZ HND,

THL-BANES 7 ABRERE R, P. melanino-
genica % P. intermedia % ¥ BPGNR % h 272, K
B i/phROEHFPD PCG MR T P. melanino-
genica b o L bEMICTMSINI-ZLEREL, P
melaninogenica % & s Prevotella % f-lactam 3|k
BIELRT VWS LZRBLTWS, LIL, BFEe,
ZAROBIVATOHYIIEERYIETIZ P.
melaninogenica £ Y b P. intermedia H*ENLIZ75BE S
hatBRXTW5, CORER, OBEERZETI P
melaninogenica & P. intermedia {233 % f-lactam
D MIC RHE#HD f-lactamase EAEMIZEIZ LW
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A, BBRERTHRE SR AERISHT H-EHA P,
intermedia TR, A, MAOKRERREE (R
TWD T LR BRE CERAICAMENDIHRICE
STt #RBEND, LAL, ORIV TIREGHS
OISR LRV,

AT 2RUEREICHTHHR f-lactam ED
MICw X ABPC B X UF CCL TEIh ¥h 266, >266 ug
/ml X%, CMZ ® IPM TikEh¥h 2, $0.256
ugiml E/hEhot, CORRIZ, KTH® ABPC
MUEBOZTMHREIR RN RRSE 2 ERICBLY
% MICw f (ABPC 100 ug/ml, CCL 200~ >200 ug /
ml, CMZ 1.56 ug/ml, IPM =0.39 ug/ml) IZHBIL
Twihke A, B-lactamase BAEHKIILA Y TH-
LCitbEXDDELE, NEBRETH DML RS
EDRERICIICNSOWKIBRREOHLE %o
THREDORAFELICRETILEROND,

ESHEoORMEto—RE LT, HERFOEREE
BELALTAH, 7.9%x10° OHET f-lactam Kttt
transconjugants MRSz, TH L ZHEANTH
BEMEAHEL L) A LERBRLTWS, HHLH®
SRS YER K B-lactamase Btk P. intermedia %
ABPC £\ T, in vitro BItEZBRL-L X, -
lactamase ¥l & f-lactam D MIC 2 LR T2
LERBLTVS, COMRIEAZSICIDNER
NS ICRERE LT sTRELTRBL TS,

Cuchural ©* (X Bacteroides fragilis (=3 T plas-
mid I2X &%\ f-lactam ERERFOEELE, T/,
Guiney 5 (X tetracycline & penicillin B ® P,
denticola B X U P. intermedia T plasmid ¥ D%
BEREL TS, AR THEHDP f-lactam R
WAl S LABREREICE VT, plasmid i 18 BH» 5
BHIh=d, TOKRKEE, BRI —ETEVWI LR,
BRyodkdb oS hidrooE, /2, B
A F{=ZE#F D donor, recipient 3 & U transconju-
gants 7*5 plasmid RBRM S hihkd o722 L &h b,
ERJRECTHLNC o 7-HERFDIEE I plasmid
nrEzohs,

DEORENG, BERREICKITLMAEY T A
BREREO B-lactam EWHELICZ, (1) BEHESD
IZ B-lactamase ¥4 - f-lactam BREHKIELET S
Zk, (2) Rfathktb B-lactam I HEFH3H ¥
TlEEShIMEEEDAHZ L, (3) EMICI-TH
BREABIRE N, TOBMRERNEMTELEDIC -
lactamase FREEEAE - f-lactam EEHEREHKICE S
LLEFBALTHETAb0LERSND,

RERZDICHIZY, TRELLITHRELIRAL
W& LAKRERKEOBRENBEE 1 #EAK
HEEE, LoCICFEMEFREEIERBEZICRE

OWEBERLIT. REBOZHELCHEEVWANS
FLAMMBEWAER XA NG, FOBARES 1
WAENEEE—BFBEUNBREMEETF, REETFOE
BIZKLTTRBWANES L AKRKEREDHHF
R GRAE RN ER LT HREHTLNKR, A
ARBHWFEBIVURFELwABFICRMNLET,
AFRICCHITEVELAKEMRAZOBNRS
W1, PRI, KIRKERAE YRS
Yedi: I SR RB MR N KL RIS EERLET,

HNEDOKEERBL T ARSI LENEAH
WBLBLETET,

AHRO—HIZPR 6 EFRXEMHKFEFERRTR
BBIRE (A94-06) ICXBbDTHA,

ARXOERIX, ¥ 43 HHRLEMEL2MELE
MRS (PR 74 12 B 8 H, HBHl) (CTRERL
ALY

X [ 3
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tam EBZH. HRLEMEFMIE 43: 10256~
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Study on the mechanism of occurrence of f-lactam antibiotic-resistant
bacteria in odontogenic infection

Satoshi Kinoshita

First Department of Oral and Maxillofacial Surgery, Osaka Dental University,
1-5-31 Otemae, Chuo-ku, Osaka 540, Japan

The distribution of B-lactam-antibiotic-resistant bacteria among normal oral microbial flora and
the transfer of f§-lactam-resistance factor were examined to assess the mechanism of occurrence
of f-lactam-resistant bacteria in odontogenic infection. When an attempt to detect f-
lactam-resistant bacteria among the normal flora was made in saliva by culturing on selective
medium containing 32 ug/ml cefaclor (CCL), they were found in all subjects tested. Ninety-one
isolates of gram-negative rods isolated from the saliva were almost all black-pigmented gram-neg-
ative rods and included Prevotella melaninogenica and Prevotella intermedia, and 88 strains
(96.7%) of B-lactamase producers were detected. The MICws of CCL and ampicillin against anaer-
obic gram-negative rods were the highest among the f-lactams used, 2256 ug/ml. The MICws
of ceftizoxime, cefteram, cefazolin and latamoxef were moderate, 16~128 ug/ml, and those of
cefmetazole and imipenem were 2 and =0.25 ug/ml, respectively. f-Lactam-resistance factor was
transferred from f-lactamase producer/f-lactam-resistant P. intermedia T5001 isolated from odon-
togenic infection to f-lactamase non-producer/ f-lactam-sensitive Bacteroides capillosus K8085 by
the filter-mating procedure. The frequency of transfer was 7.9% 10 Five transconjugants isolated
were f-lactamase producers and exhibited f-lactam-resistance. However, it was impossible to
detect the donor, recipient and transconjugants with plasmids. These findings suggest that the
presence of f-lactam-resistant bacteria among normal oral microbial flora, and the transfer of f-
lactam-resistance factor from f-lactam-resistant strains to sensitive strains are involved in the
occurrence of f-lactam-resistant bacteria in odontogenic infection. It also appears that f-
lactam-resistance factor is present in the chromosomal DNA.



