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o &3 penicillinased] 1781} Augmen-—
tin™e Azroll <l TRESIXI= penicillinase en-
zyme®] G WA o] el G A5, =
A Jxd A5 e Auske 83k, 53
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& YA X5ER ke AFEE oA Aug-
mentin®o] &xpHoz AMgEEo] gt el a-
moxicillin?} tetracycline & A AAIAcR dg]
ol-gxo} 7] uiiel] 4 Wl Allet, 53] AT
Sofl gk 8 9 Ul A B Bl He &
AAE deisiol Abgsiol gtk Poulet 52
2|5 HYT F P. intermedia, P. gingivalis,
Fusobacterim spp.©l thall metronidazoleo] &3
2ol2e-S YFagIE Pajukanta 52 Actino-
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om w3 cephalosporing AlGolx Aol
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= A5l FolEtia R 3 U 67F
ARt FE 3t cefixime @5 22 amoxicillin,
Augmentin® 2 metronidazoleS3#} EaH=ox)9)
HAdgAAs=(Minimal  inhibitory concen-
tration. MIC)E ZAlslar Hgk X287 lol] 2K+
a1 Qe cefixime(F2Z2A") ¥1E 24gon

H Adge] AR S8tk Al

Il A0y N AT

1 Nz A NZ B

2 A= Prevotella intermedia, Prevo-
tella nigrescens, Porphyromonas gingivalis,
Tannerella forsythia, Fusobacterium nuclea-
tum, Actinobacillus actinomycetemcomitans
At & A3 tHTable 1). o1& 7€ 5 &
SO e FantEr =< American Type Cul-
ture Collection(ATCC, University Boulevand,
Manassas, VA USA)oIA Fd3le] ARgslsiom,
ghaclollM Fe] 34% PTES 2Adsi
Asfefst TSl ool A183)e)
F. nucleatum< 2.44% Schaedler broth(DIF-
CO Laboratories, Detroit, MI. USA) uj=Jol|A],
A. actinomycetemcomitanst™ 3% Tryptic soy
broth(DIFCO Laboratories), 0.1% yeast ex-
tract(DIFCO Laboratories), 5 pg/ml vanco-
mycin(Sigma, St. Louis, MO, USA), 75 ug/mé
bacitracin ¥ 10% horse serum(GibczoBRL,
Gaithersberg, MD, USA) 2= nlighke sj=]ol|A],
P. intermedia, P. nigrescens, P. gingivalis %
T. forsythia ¥~= 3% Tryptic soy broth,
0.5% yeast extract, 0.05% cysteine HCI, 0.5
¢g/ml hemin, 2 pg/md vitamin K125 ujgks uj
AelA Zhzte) At 5 F71 871 (Model
Bactron I, Sheldon Manufacturing Inc., Cor-
nelius, OR, USA)dllA 1-3Y F<t wljeksie] A&

Eriss
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Table 1. Bacteria used in this study

Species and strains

Prevotella intermedia ATCC* 25611

P. intermedia ATCC 49046
P. intermedia ATCC 25261
P intermedia ChDC** KB14

Prevotella nigrescens ATCC 33563

P. nigrescens ChDC KB5S
P nigrescens ChDC KB6
P nigrescens ChDC KB50
P. nigrescens ChDC B270

Porphyromonas gingivalis ATCC 53978

P gingivalis ATCC 33277
P. gingivalis ChDC KB 54
P. gingivalis ChDC KB 55

Tannerella forsythia ATCC 43037

Fusobacterium nucleatum ATCC 25586

F. nucleatum ATCC 10953
F. nucleatum ATCC 49256
F. nucleatum ATCC 51190
F. nucleatum ChDC PV-F37
F. nucleatum ChDC F 119
F. nucleatum ChDC F 130
F. nucleatum ChDC F 175
F. nucleatum ChDC F 219

Actinobacillus actinomycetemcomitans ATCC 43718

A. actinomycetemcomitans ChDC A110

ATCC* American Type Culture Collection{University Boulevand, Manassas, VA.USA)
ChDC** Department of Oral Biochemistry, College of Dentistry, Chosun University

2. A1y

1) JYHQ maiiisS(Minimal inhibitory
concentration, MIC) =7

ofe] Aol hek gkl Ane] 2 @)

23 Aol gk MICE 4] 8ll#] sjaos Z2d3]

At eAlE amoxicillin(Sigma, St. Louis,

MO, USA). Augmentin®(amoxicillin+clavau-

lic acid, I1-Seong Phamacetics, Korea), te-
tracycline(Sigma, St. Louis, MO, USA), cefix~
ime(#7=e"  Dong-A Phamacetics, Seoul,
Korea), ciprofloxacin(Sigma, St. Louis, MO,
USA), % metronidazole(Sigma. St. Louis,
MO, USA) Soltet], ol A4S Usos
= amoxicillin} cefixime, Augmentin®#} cefix-

ime ~12]1, metronidazole®} cefiximes E3H%
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ofgled MIC #h& FsiSivh 732te] 3MA] 57t & olgsialon, AH Fol= Aot 95 AllgTA|
64, 32,16, 8, 4, 2. 1, 0.5, 0.25, 0.125 2 0 ng/ o} sfet H= AlldltA9] tg”z;l ARSIt
nd HEE 2E" 0.1 me) 9 wix]el, Micro- 02+ 0.125. 0.25, 0.5, 1, 2, 4, 8, 16, 32 ug/
plate Autoreader(Model: EL311SX, BIO-TEX mée) cefixime(Sigma)S ©-83l0}t.  Cefixime
Instruments Inc., Cortland, NY, USA)E o8& (frzepxP) o) xegdy

‘1[‘

2k

W 23 FEE paper
dlod 450 nme) ol et F-4=(A450)7F 0.05 point 9] Alit A K9] AHE HAg F
= dAsA ek Adtigds 22 0.1 mey 3 Al A Y 2AS gkt vizT vjws)
T3} o1& 85% No, 5% He, 10% CO:9] & of A5t
L4 cavi s s ]-‘E 37C #7174 AleraidrlelA 36
AIRE BjkgE F Microplate Autoreader(BIO- ., 32 H}
TEX Instruments Inc.)& ©]83}0] 450mmol4
TREE S A4 SuETS] ampicillin 1. YYne L N 5=
200pg/mix} FLE a3 "] MIC o= AAsI3
AL 7S 3 Nk Adgsiglh. W vl e, B o A3 amoxicillind] sl e 29l
=z PS8 A l HH JME ol8315. AIFE(P. intermedia ATCC 25611, P. nigre-
of Wzt Al oigh g B ulge] BES scens ChDC KB5, P. nigrescens ChDC KB50,
Table 25 7IE05 48l dr P. nigrescens ChDC B270, F. nucleatum
ATCC25586, F. nucleatum ChDC F130 ¥ A.
2) N7 U cefiime(RENNQ| TIR 5 actinomycetemcomitans ATCC 43718)°] Aug-
= =y mentin"dlE UpdS LERICHTable 3). Cipro-
Agar-diffusion assay W& olgslo] A& floxacin®ll thalA= P. intermedia ATCC 256-
T cefixime(77eia®) o) =8 2489”11 P. intermedia ChDC KB14, A. actino-
2rge] AzsE Aols giatow ceﬁxime(ﬂ’?ii”i mycetemcomitans ATCC 43718 %@ A. actino-

) 1247w} 39 Eo Folalglal, Folxd mycetemcomitans ChCD A110 w=rollAet 7+4=
Z OAlzke® 3led 0, 3, 9, 12, 23, 36, 48, 60, A& B33, 2 olYellMe B7F olde] WS B

ToX7F W] X8 G W 2EE3ka e cefixime 9tk Tetracyclinee ¥ A9olA ALg¥E TE A
8 g A A2 Sl paper point oA 9IS LRI

Table 2. Interpretive standards for dilution susceptibility testing

MIC (¢g/ul)
Antibiotics - -
Susceptible Intermediate Resistant

Augmentin® <8/4 16/8 >8/4

Amoxicillin 8 - 16
Ciprofloxacin <1 2 >4
Tetracycline <4 8 >16
Metronidazole - - -

Cefixime <1 2 >4
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Cefixime-> P. intermedia At 47H¢] ¥ 5
3 T(ATCC 25611, ATCC 49046 = ATCC
25261)914, P. nigrescens Aldel 4709] ¢ 5
2709} #(ATCC 335633 ChDC KB6)ellAl, P.
gingivalis & 419 #=F E5 T. forsythia
ATCC 43037, F. nucleatum Alzt<] 971¢] =~
F N9 T(ATCC 25586, ATCC 10953,
ATCC 49256, ATCC 51190, ChDC PV-F37,
ChDC F119 # ChDC F219¢9 A. actino-
mycetemcomitans Al Fe] 2709] TSHATCC
437182} ChDC A110)ollA BF 7748 HST

Cefixime(Sigma) ¥ amoxicillin, Augmen-
tin® = metronidazole 717} We) 3l
< ], P. intermedia ChDC KB14 w#ollAe=
R 484 g3915 B9r}h P nigrescens ChDC
B270, T. forsythia ATCC 43037 =l thaliA
= cefixime®} amoxicillin &= Augmentin&@%
83190 o AAe] s St Ve

P. nigrescens ChDC KB50 == Cefixime

7} Augmentin® %= metronidazoleS 717} B4
sls ) kAo A5 a3 JERdTH Cefi-
xime¥} metronidazoles #-8381%1S W= P. in-
termedia ChDC KB14, P. nigrescens ChDC
KB50, F. nucleatum AlitE % ChDC PV-F37,
ChDC F130, ChDC F175 w5l ahiale]
A ZHgo] YERdT) Ciprofloxacinolls= A&
25709 T F 47) 5P, intermedia ATCC
25611, P. intermedia ChDC KB14, A. actino-
mycetemcomitans ATCC 43718 2 A. actino-
mycetemcomitans ChCD A110)olX%F 244
H3ar, 1 olefolME F3t olde] udE UER
At

2. N2 cefixime(fEN®)0| Tt
S5

Cefixime(77Z8", Korea) o] &7 ) &
FFEE 58 A 9ARE $l 9 pg/ml 02 7S
A UERdar, 3A17F 60AIZE T2A1%F Tl 2.6-4
pg/mE JERITHTable 3). e} 1 o]]e] A]
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Table 3. MIC test for Anaerobic bacteria to several antibiotics used

MIC for MIC (ug/nt)
Antibiotics AMC AMX Met
Species and AMX AMC CIP TET Met CFM + + +
strains CFM CFM CFM
Pi ATCC 25611 64 64 1 0.25 64 0.5 0.5 0.5 1
Pi ATCC 49046 0.125 0.125 4 0.125 4 0.5 0.125 0.125 0.5
Pi ATCC 25261 0.125 0.125 4 0.125 1 0.125 0.125 0.125 0.125
Pi ChDC KB14 0.25 1 0.5 2 1 4 025 0.125 0.5
Pn ATCC 33563 0.125 0.125 8 0.125 8 0.125 0.1256 0.125 0.125
Pn ChDC KB5 >64 64 2 4 2 8 8 16 2
Pn ChDC KB6 0.125 0.125 2 0.125 2 0.125 0.125 0.125 0.125
Pn ChDC KB50 >64 32 2 4 8 8 4 8 2
Pn ChDC B270 >64 64 4 2 1 32 16 8 1
Pg ATCC 53978 0.125 0.125 2 0.125 0125  0.26 0.125 0.125 0.125
Pg ATCC 33277 0.125  0.125 2 0.125 0.125 0.125 0.125 0.125 0.125
Pg ChDC KB54 0.125 0.125 2 0.125 0.125 0125 0.126 0.125 0.125
Pg ChDC KB55 0.125 0.125 16 0.125 16 0.125 0.125 0.125 0.125
Tf ATCC 43037 1 2 8 1 >64 0.5 0.25 0.125 1
Fn ATCC 25586 16 32 16 0.25 2 1 2 2 1
Fn ATCC 10953 0.125 0.125 8 0.25 2 0.5 0.25 0.125 1
Fn ATCC 49256 0.5 1 32 0.25 8 1 4 1 2
Fn ATCC 51190 4 8 16 0.25 2 0.5 0.5 0.5 1
Fn ChDC PV-F37 0.25 0.5 64 0.5 8 0.25 0.25 0125 0.125
Fn ChDC F119 0.125 0.125 16 0.5 4 0.5 0.125 0.125 0.5
Fn ChDC F130 16 16 16 0.25 4 2 4 2 0.5
Fn ChDC F175 0.125 0.125 4 0.5 8 2 1 0.5 0.5
Fn ChDC F219 4 4 8 2 2 0.5 0.5 0.5 1
Aa ATCC 43718 8 16 0.25 2 >64 0.5 2 1 2
Aa ChCD Al10 1 2 0.125 1 32 0.125 0.25 0.125 0.125

Amx, amoxicillin; Amc, Augmentin®™; CIP, ciprofloxacin: TET. tetracycline; Met, metronidazole:
CFM, cefixime: Pi, Prevotella intermedia; Pn, Prevotella nigrescens; Pg, Porphyromonas gingivalis:
Tf, Tannerella forsythia: Fn, Fusobacterium necleatum: Aa, Actinobacillus actinomycetemcomitans.

Table 4. GCF concentration of the cefixime (REZA2®) according to the time

Time (hr) Concentraion (yg/mf)

0 ND

3 ’ 2.6-4

9 9

12 0.125

23 0.125

36 ND

48 ND

60 2.6-4

72 2.6-4

GCG, gingival crevicular fluid: hr, hour: ND, not detected
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F50] Augmentin“ol= WAS Zh=th= 4L 1
Bethd, 77ke) Augmentin®® R amoxicillin
¥} BgF ARGk Alo] AAA SHolA] gxpHole)
AT @A) Augmentin®e TA)TE B)5et
A7} o Wk o} Lol o] ofstAllA ¥
YA—A WS 2te Alts AAS] sl Bol
ARGERE GAAolT}, SRR, 2 7 Aol 2s)
#, t] ol Augmentin®o] HUARA YA 2t
© AE AAsH] 98 ARE 7 9SS Akt
o} olefgt A vt dut HdolA] IRYA
WA AR AAlsHA] edar, 3 aAAE A
Al ARSSE Aael] o3k AoR FgEM ko,
22 A GYolME o Aq5E gk A5 A
S GAA FoA] dheA] A g AE AlE

st gAloll Al A3t PYAE Folsfol & o=

URES dsiainh. B8 A1 9AIRE ol 7Y =
2 9ug/ml, 3AIRE, 60AIRE, T2AIRF ol Azh
2.6-dug/mez= VERITE 71 o]e]o] A7l 5
F& e tE0] paper point RO Akt
go] PAue] FE wrg A & ik

(e}
2, cefixime?] 8 ¥ srF =11 w7}

>

v
o, J
o
o

= ARk, 2 AT
oA AFEAe] A7e ARE dideoR ARYT
AFAS Fate] A9 AFxAe] ga] gl g5
7Pl ofdk defl Aol Ho] il e 7kt
g, cefiximes ¥3ol= BE A 254
ol o2yl o] A | A7 wims A
Alghs o R 3 AR w5 sloR A7
o}, 2 ¥ Ay A edTle AFH Al A ot

Zo] EAIE S 719 agar diffusion HHe
ofgh AU A oFg sloR Azer 1
HrR 3o MM ggar diffusion WHHE
e £ o W) %2 high-performance lig-
uid chromatography(HPLC) %59 W& AL

3o Zgelolo} & Ao Almgr).
V.3 B

o] A= AFEAl e Befdhha FYEE
7 0 67HA) Ml et cefixime (9 Z2AT)
o] #HA9AF=(Minimal inhibitory concentra-
tion, MIC)S #A18}3L w8 Boldoe 2e o
Zo] FHFEIA Y cefixime(rZEtA®) o] 2
G ol 278l e T %E S5 et
22 ARE Ak

1. Cefixime(srZet~™) & 2 olox] Alaw
TR AAsel] vlal TEses A1ge

2. Cefixime(77Z&2") & metronidazole, a-
moxicilin T Augmentin® 3} 23 FolA]
o2 Fojsl= Ziwc) @yt o £

3. Cefixime(77Z&2 ™) o] Bg & x& A7y
A5 e AN Tl 9 pg/miE TP =)
VEREST 3, 60, 72 AIZE Fl 2.6-4 pug/md
2 A e

[e]

—

Fel ATFAT, cefiximeS X528 12l
gk Sl Zhgo] thEo R Binlelie} metroni-
dazole ¥ amoxicillin® ®Hal FA] @37} ¢
F2 Zlo® Yeptkon, gixtel a7 el @
A WS B8 et A Foi7) Zash

0z A7wt

o
oot

VI A2y

1. Sirinian G, Shimizu T, Sugar C, Slots J,
Chen C. Periodontopathic bacteria in
yvoung healthy subjects of different eth-

nic backgrounds in los angeles. J perio-
dontol 2002:73:283-288.

408



. Ali RW, Johannessen AC, Dahlen G, So-
cransky SS. Skaug N. Comparison of the
subgingival microbiota of periodontally
healthy and diseased adults in Northern
Cameroon. J Clin Periodontol 1997 24:
830-835.

. Tanner A. Kent R. Maiden MF, Taubman
MA. Clinical, microbiological and immu-
nological profile of healthy, gingivitis,
and putative active periodontal subjects.
J Periodont Res 1996:31:195-204.

. AFaegels] s AFHS}, 49, aR AL
2004.

. Sigusch B, Beier M, Klinger G, Pfister W,
Glockmann E. A 2-step non-surgical pro-
cedure and systemic antibiotics in the
treatment of rapidly progressive perio-
dontitis. J periodontol 2001:72:275-283.
Purucker P, Mertes H, Goodson JM,
Bernimoulin JP. Local versus systemic
adjuctive antibiotic therapy in 28 pa-
tients with generalized aggressive perio-
dontitis. J periodontol 2001:72:1241-1245.
. Poulet PP, Duffaut D, Lodter JP. Metro-
nidazole susceptibility testing of anae-
robic bacteria associated with periodontal
disease. J Clin Periodontol 1999: 26(4):
261-263.

. Pajukanta R, Asikainen S, Saarela M,
Alaluusua S, Jousimies—Somer H. In vitro
antimicrobial susceptibility of different
serotypes of Actinobacillus actinomyce-
temcomitans. Scand J Dent Res 1993:101
(5):299-303.

. Haffajee AD, Socransky SS, Dibart S,
Kent RL. Response to periodontal the-
rapy in patients with high or low levels
of P. gingivalis, P. intermedia, P. nigres-

10.

11.

12.

13.

14.

15.

16.

17.

18.

409

cens and B. forsythus. J Clin Periodontol
1996:23(4) :336-345.
Eick S, Seltmann T, Pfister W. Efficacy
of antibiotics to strains of periodonto-
pathogenic bacteria within a single spe-
cies biofilman in vitro study. J Clin Pe-
riodontol 2004:31(5):376-383.
Murray PR, Jorgensen JH. Quantitative
in major
Antimi-
crobial agent and chemotherapy 1981:20
:66-70.
Gordon JM, Walker CB, Goodson JM,
Socransky SS. Sensitivity assay

susceptibility test methods

united states medical center.

for
measuring tetracycline levels in gingival
crevice fluid. Antimicrob Agents Chemo-
ther 1980:17:193-198.

van Winkelhoff, A., Rams, T.E., Slots,
J. Systemic antibiotic therapy in perio-
dontitis. J Periodontol 2000. 1996:10:45
-78.

Slot J, Rams TE. Antibiotics in perio-
dontal therapy advantages and disad-

vantages. J Clin Periodontol 1990:17:
479-493.
Paster BJ. Boches SK. Galvin JL,

Ericson RE. Lau CN. Levanos VA. Sa-
hasrabudhe A. Dewhirst FE. Bacterial
diversity in human subgingival plaque.
J Bacteriology 2001:12:3770-3783.
Walker, C.B. The acquisition of anti-
biotic resistance in the periodontal di-
sease. Peridontol 2000. 1996:10:78-88.
Larsen T, Fiehn NE. Development of re-
sistance to metronidazole and minocy-
cline in vitro. J Clin Periodontol 1997:
24(4):254-259.

Olsvik B. Tetracycline resistance in oral



19.

20.

21.

22.

microorganisms in patients with perio-
dontal disease. Nor Tannlaegeforen Tid
1991:101(2) :50-52.

Fuchs PC, Jones RN, Barry AL, et al.
In vitro evaluation of cefixime (FK027,
FR17027, CL284635): spectrum against
recent clinical isolates, comparative an-
timicrobial activity, beta-lactamase sta-
bility,
testing criteria. Diagn Microbiol Infect
Dis 1986:5(2):151-62.

Barry AL, Jones RN. Cefixime:
trum of antibacterial activity against
16,016 clinical isolates. Pediatr Infect
Dis J 1987:6(10):954-947.

Klepser ME, Marangos MN, Patel KB,

et al. Clinical pharmacokinetics of new-

and preliminary susceptibility

spec—

er cephalosporins.Clin Pharmacokinet.
1995:28(5):361-384.

Faulkner RD, Yacobi A, Barone JS,
Kaplan SA, Silber BM. Pharmacokinetic

23.

24.

25.

26.

410

profile of cefixime in man. Pediatr
Infect Dis J 1987:6(10):963-970.
Lehtonen L, Huovinen P. Susceptibility
of respiratory tract pathogens in Fin-
land to cefixime and nine other anti-
microbial agents. Scand J Infect Dis
1993:25(3) :373-378.

Lavy E, Ziv G, Aroch I, Glickman A.
Clinical pharmacologic aspects of cefix-
ime in dogs. Am J Vet Res 1995.6(5)
1633-638.

Choi JH, Seong JH, Kook JK, Kim DK.
Comparison of cultural method and PCR
method for the assay of tetracycline-re-
sistant Fusobacterium nucleatum iso-
lated in Korean. J Kor Acad Dent Heal-
th 2003:27(4) :581-589.

Bokor-Bratic M, Brkanic T. Clinical use
of tetracyclines in the treatment of pe-
riodontal diseases. Med Pregl 2000:53:
266-271.



—Abstract-

Antimicrobial effect of cefixime on 6 species of
periodotopathogens

Hyun-Seon Jang™ + Mun-Gyu Park' - Joong-Ki Kook™ -
Hwa-Sook Kin'' - Byung-Ock Kim'*’

1Dept. of Periodontology, College of Dentistry, Chosun University
2Dept. of Oral Biochemistry, College of Dentistry, Chosun University
*Oral Biology Research Institute, Chosun University

The aim of this study was to determine the minimal inhibitory concentration(MIC) of cefi-
xime, which is a 3rd generation of cefalosporin, against 6 species of putative periodon-
topathogens; Fusobacterium nucleatum, Actinobacillus actinomycetemcomitans, Prevotella inter—
media, Prevotella nigrescens, Tannerella forsythia and Porphyromonas gingivalis. The efficacy
of cefixime was examined by comparing it with that of several antibiotics(amoxicillin, Aug-
mentin® ciprofloxacin, metronidazole, and tetracycline), which were used as the control. The
MIC was measured using a microdilution method. The MIC of cefixime against the putative
periodotopathogens, as a single use regimen, was relatively lower than that of the other
antibiotics. The MIC of cefixime/metronidazole against P. intermedia ChDC KB14, P. nigres-
cens ChDC KBH0, F. nucleatun ChDC PV-F37, F. nucleatum ChDC F130, and F. nucleatum
ChDC F175, as a simultanecus regimen, was lower than that of the other antibiotics. The
concentration of cefixime in the crevicular fluid of volunteers who received 250mg every 12
hours for 3 days was 9ug/ml after 9 hours. In conclusion, cefixime showed good anti-
microbial activity in a single treatment or as a combined therapy with amoxicillin, Aug-

mentin® or metronidazole against 6 periodontopathogens.

Key words : Minimal inhibitory concentraion(MIC), cefixime
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