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Abstract

Antimicrobial effect of cefixime on 6 species of periodotopathogens

Park Mun—Gyu
Advisor : Prof. Kim Byung—Ock
Department of Dentistry,

Graduate School of Chosun University

The aim of this study was to determine the minimal inhibitory concentration (MIC) of
cefixime, which is a 3rd generation of cefalosporin, against 6 species of putative
periodontopathogens; LFusobacterium nucleatun, Actinobacillus
aclinomycelemcomitans, Prevotella intermedia, Prevotella
nigrescens, Jannerella forsythia and Porphyromonas gingivalis. The
efficacy of cefixime was examined by comparing it with that of several antibiotics
(amoxicillin, Augmentin® 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 /2.
tnlermedia ChDC KBl4, F. nigrescens ChDC KB50, #. nwucleafwur ChDC
PV-F37, /. nucleatumnm ChDC F130, and #. nweleaturn ChDC FI75, as a
simultaneous regimen, was lower than that of the other antibiotics. The concentration of
cefixime in the crevicular fluid of volunteers who received 250 mg every 12 hours for 3
days was 9 ug/ml after 9 hours. In conclusion, cefixime showed good antimicrobial
activity in a single treatment or as a combined therapy with amoxicillin, Augmentin® or
metronidazole against 6 periodontopathogens.

Key word : Minimal inhibitory concentraion(MIC), cefixime
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Agsor & NF AT FAsL FYA FeA AAE AAFE AL

olzt & Zlojt}. Amoxicilling 47 5 AvFd AYY XNFF A4 A5
Al 839 penicillinased] 97 =
 penicillinase enzyme?] QL WA oby] wWio] YxA =g, Za FIA X
F9 FAE HEdE=dY 5839, E3] tetracycline, metronidazole %
clindamycin 22 FAAZ XNE=HA e AFH A Augmentin®o] &7
HoZ2 ALEHo] gl 78U amoxicillind} tetracycline $& A AAAoZ 4
2] ol&Ho 7] Wil 73 W A, 53] AFHLdEEol U 254 2ol
A A B8 B8 B2 FAAE Agste] Agior #Th Poulet 578 F&
AT BAdFE T L inlermedia, P. gingivalis, Fusobacterim spp.°l
t3ll  metronidazole©] iﬂﬁblﬁi%% Y33 Pajukanta Ve
Aetinobacilius actinomycetemcomitans A2 Tt 5o s
A metraonidazole©] B3 FI}7} Yq v, E& cephalosporins ALANE &
o) A&S Bttt Haffajee 5% 2 inlermedia, P. gingivalis,
. nigrescens, B. forsythus Ad 4 AZ g do g g A&
HES BYS BRuEAA, X2AsAFY Aolrt FAAY AE AFHE T=A
2 & 95 Basth Eick §'%¢ AF biofilmolA A% AFH AT T4
A &3] B Aol B BN @A FAAES AT 3% MICH A
T F8AY ZF w2 xelrt 7] wEel AFe] ¢ AAE dEdn

. Augmentin

=
o
-

o Lo

F o] AMgo] F7Mska I beta—lactamase o] HL AFAL BolH,
I ¥4, 248 AT 2 714 Aded FEAT aFE Roly 34
cephalosproin®l cefixime®l #s 773ul A, 53] XFELdFl Ui d7& v
Hjg AAolrt. old £ AT XA dojddn FFHE 74 W 671X A
T FEo] 3 cefixime &% & amoxicillin, Augmentin® 2 metronidazole
4 SAFANY H2HZAATE
ARSI EE X2ET Wl AFFL Y& cefixime(FEF2®) FEE FAHF

2N NFAEY Azl S&FnA ABHUT

(Minimal inhibitory concentration. MIC) &
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1. AZ D AF W

B QATNE  FPrevotelle  intermedia, [Frevolella rnigrescers,
Lorplyrornonas gingivalts, 7annerella jorsytfia, fusobacterium
nucleatum, Actinobacillus actinoryceternconitans Nd & AHg3t
A (Table 1). ©]8 ¥FE T EFTTF EE FITFELS American Type
Culture Collection(ATCC, University Boulevand, Manassas, VA.USA) ol 4]
TYskA ARSI eH, dxddAN F2 TAE ATEFES AU X Fof
& FRAssta A RFEol AMLIIAT. A nucleatum 2.44%
Schaedler broth(DIFCO Laboratories, Detroit, MI. USA) ®HjX||A, 4.
actinomycelemcomitanss 3%  Tryptic soy broth (DIFCO
Laboratories), 0.1% yeast extract(DIFCO Laboratories), 5 ug/ml
vancomycin(Sigma, St. Louis, MO, USA), 75 pg/m¢ bacitracin @ 10% horse
serum(GibczoBRL, Gaithersberg, MD, USA)2Z uigdE wixoA, A2
intermedia, P. nigrescens, . gingivalis R 7! forsythia ¥#FF
3% Tryptic soy broth, 0.5% yeast extract, 0.05% cysteine HCIl, 0.5 pg/mé
hemin, 2 pg/mf vitamin K; o2 w|3rg wjR| oA 4zt AF & 7|4 W%
7} (Model Bactron I, Sheldon Manufacturing Inc., Cornelius, OR, USA) oj| A
1-3%d F<t wjeste] AHE-3sHT



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 KB5

. 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. nucleatﬁm ChDC F 175

F. nucleatum ChDC F 219

Actinobacillus actinomycetemcomitans ATCC 43718

A. actinomycetemcomitans ChDC Al110

ATCC" American Type Culture Collection(University Boulevand, Manassas, VA.USA)
ChDC"" Department of Oral Biochemistry, College of Dentistry, Chosun University
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1) 8419 FA9A %S Minimal inhibitory concentration, MIC) &%

o] FAA ] dg AFAEFH Aol AL VG Aol g MICx= 9A
Mz Yoz &334, FWAE amoxicillin (Sigma, St. Louis, MO,
USA), Augmentin® (amoxicillin+clavaulic acid, Il—-Seong Phamacetics,
Korea), tetracycline(Sigma, St. Louis, MO, USA), cefixime(FFZ&AR,
Dong—A Phamacetics, Seoul, Korea), ciprofloxacin(Sigma, St. Louis, MO,
USA), ¥ metronidazole(Sigma, St. Louis, MO, USA) %o]+=H], ol A
AE FE502 T amoxicillin® cefixime, Augmentin® 3} cefixime 2181,
metronidazole® cefixime E&FoIste] MIC #g T3tk 2424 F4A
FE7) 64, 32, 16, 8, 4, 2, 1, 0.5, 0.25, 0.125 2 0 wg/md H=F ZHE ¥ 0.1
mee A WA el, Microplate Autoreader(Model; EL311SX, BIO-TEX
Instruments Inc., Cortland, NY, USA)E ©]&3}% 450 me s3] dig &%
S (A0 7 0.062 4AsA d8R AduiSde 42 0.1 my FFSHU). o]
B 85% Nj, 5% Hp, 10% C0:8 E¥7I27F FFHE 37C €719 AdulY7]
ol -] 36A]7F Bl%¥st & Microplate Autoreader (BIO—TEX Instruments Inc.) &
o] &3}l 450 molA FFE=E 3T A3 SAANETFY ampicillin 200 pg/ml
3} TP &7 A MIC #o2 AR, 242he 394 w8 AFsih. ¢4
QZFo2E FHAE ¥A &2 Al wigd g o] 833t o] wl Z F4A |
ek A4 2 YA #3PL2 Table 28 7|22 &3St



. Table 2. Interpretive standards for dilution susceptibility testing

MIC (ug/mb)

Antibiotics
Susceptible Intermediate Resistant

Augmentin® <8/4 16/8 >8/4
Amoxicillin 8 - 16
Ciprofléxacin <1 2 >4
Tetracycline <4 8 =16
Metronidazole - - -
Cefixime <1 2 24

e

2) ALLTY cefixime (FEFA®) ] AF Bx =3

Agar—diffusion assay & o]%—-s}oq i]%%?ﬂi cefixime (=229 9 ¥
TE 2339, 2m o] AR HAL PAOE cefixime (FEZBA®) L 124
b vick 39 T Foldi, TO#Z!—‘?—%— Aztez st 0, 3, 9, 12, 23, 36,
48, 60, 72717 W9 X2 A3 FAF3L YE cefiximed FEE SH I
2L @7 4L paper pointE o] &5 oH, AF K= At £33 AldEA 9
ot #35 Ald7A FEZAFAD d2FO2E 0125, 0.25, 0.5, 1, 2, 4,
8, 16, 32 pg/m2 cefixime(Sigma) & ©]£3}%th Cefixime(F=Z&A®) 2] 2
7Y TIF SET paper point THY AlF A F99 ARE FAE T, A
o 9A s548 43S e dxTH v wste] £43k3ih

(l
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1. 384 H& g4 =

& A7 23 amoxicillin®] W W8S B AlEE(~A indermedia ATCC
25611, £ nsgrescens ChDC KBS, £ rnigrescernns ChDC KBS0, Z
nigrescens ChDC B270, /. nwucleaturn: ATCC25586, /7. nucleaturnr
ChDC F130 € 4. actinomycetermncomitans ATCC 43718)¢] Augmentin®
o= JAE Jellick(Table 3). Ciprofloxacin®] tisixE 2 infernedia ATCC
25611, . infermedia ChDC KBl4, 4. actinomycelerncormitarns ATCC
43718 & 4. aclinomycelemmcomitarns ChCD A110 TFAT A4S B
R, 1 oo E F7t o) WS Btk Tetracycline £ Aol A=
RE Az Ae4e veigich

Cefixime 2. infermedia A4 442 #F 5 3 @F(ATCC 25611,
ATCC 49046 T ATCC 25261)9A, 2. nigrescens A2 4748 #F F
2702l #5(ATCC 335637 ChDC KB6) A, 2 gingivalis F 4702 4F
B5, 7. forsythia ATCC 43037, /. nucleatum AT 9N 4F F 7
he] #F(ATCC 25586, ATCC 10953, ATCC 49256, ATCC 51190, ChDC
PV~F37, ChDC F119 ¥ ChDC F219) ¢}, 4. actinomycetemcomitans
A F 2719 #F (ATCC 437183 ChDC A110) A BF ZFA4E BIth
Cefixime (Sigma) & amoxicillin, Augmentin® %3+ metronidazole® 2z ¥

AY3RAL W, 2 inflermedia ChDC KB14 #FM+= 25 2433 a5
BIt. £ nigrescens ChDC B270, 7! forsytfia ATCC 43037 45
o] el e cefixime® amoxicillin £ Augmentin®& &3S o FTAA
o A% &7t JElgtt. 2 nigrescens ChDC KB50 #3+ Cefiximed

Augmentin® X+ metronidazoleS Ztz} HE3sI9S W FHA ] Fs aHUt

u o%



Lebth Cefixime# metronidazoled ¥&39E We £ indermedia ChDC
KB14, Z nigrescens ChDC KBS0, 7. nucleaturn AZF 5 ChDC
PV-F37, ChDC F130, ChDC F175 @FolAe 3A Y s 2ZHEe] Yesth
Ciprofloxacindll= A8 257018 #F F 47 dF(L inlermedia ATCC
25611, A infermedia ChDC KBl4, 4. actlinomycetemcomitans
ATCC 43718 9 4. actinomycetemcomitans ChCD A110) A%t 44
< B3, 7 olgeAE F7F ol A YERIITH

2. ALEFY cefixime(FEFA®) Y AF{F &

Cefixime (5t Z&HA®  Korea)d ASET Ul IHF FEE 28 A& N NT F
ol 9 pg/mb 22 7B FA Jebki, 343 60A1%E, 72413 Fell 2.6-4 pg/me
Z Yelgth(Table 3). 2y 2 ol9)e] AZte|A A0S v FHE
paper point FHOZ g gAo] #AEH o &I FEE A%



Table 3. MIC test for Anaerobic bacteria to several antibiotics used

MIC for Antibiotics MIC (yg/ml)
AMC AMX  Met
AMX AMC CIP TET Met CFM + + +
Species and strains CPFM CFM CFM
Pi ATCC 25611 64 64 1 025 64 05 05 05 1
Pi ATCC 49046 0125 015 4 0125 4 05 015 015 05
Pi ATCC 25261 0125 0125 4 0125 1 0125 012 0125 015
Pi ChDC KB14 025 1 05 2 1 4 0% 01 05
Pn ATCC 33563 0125 0125 8 0125 8 0125 015 0125 01%
Pn ChDC KBS >64 64 2 4 2 8 8 16 2
Pn ChDC KB6 0125 01% 2 0125 2 0125 015 015 015
Pn ChDC KB50 >4 32 2 4 3 8 4 8 2
Pn ChDC B270 >64 64 4 2 1 32 16 8 1
Pg ATCC 53978 0125 01 2 0125 012 02 0126 0125 015
Pg ATCC 33277 0125 015 2 0125 0125 0125 015 0125 015
Pg ChDC KB54 0125 015 2 0125 0125 015 015 012% - 015
Pg ChDC KB55 0125 015 16 0125 6 012 01% 012 0125
Tf ATCC 43037 1 2 8 1 >64 05 0% 01% 1
Fn ATCC 25586 16 32 16 025 2 1 2 2 1
Fn ATCC 10953 0125 0125 8 025 2 05 0% 0156 1
Fn ATCC 49256 05 1 32 025 8 1 4 1 2
Fn ATCC 51190 4 8 16 025 2 05 05 05 1
Fn ChDC PV-F37 0% 05 64 05 8 05 05 015  01%
Fn ChDC F119 0125 0125 16 05 4 05 015 01% 05
Fn ChDC F130 16 16 16 025 4 2 4 2 05
Fn ChDC F175 0125 0125 4 05 8 2 1 05 05
Fn ChDC F219 4 4 8 2 2 05 05 05 1
Aa ATCC 43718 8 16 025 2 >64 05 2 1 2
Aa ChCD A1l10 1 2 0125 1 2 01 05 015 015

Amzx, 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 (s7Z&2®) 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

43 ND

60 2.6-4

72 26-4

GCG, gingival crevicular fluid; hr, hour; ND, not detected
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A& At AldS AATLEN ZEE SHs=
NAZRQ AFANRY ERE Zsted ok 247, A28EE 59 A4
2 2 9938 AF £E T AL NFABA FAAY FHEA Al &
BAo|goH, 3 A AFF #FAEY 7% tetracyclin, metronidazole H
clindamycin® #7138 g F dFHA XF A Fo] FHHZSC] BRiH
QSO0 et 23 el o 40058 Aol EAs Ya'P, 71E
FAA ] WAL AT AgSol YehFaAe® Qe e AF #ate
e AGd FAA Agn BoEQ FPA (5 F AFstE AVIE 2RE 5
NE AFEC] 278

Cephalosporin®. & %i‘:];ﬂ B —lactams T2 VAP FAS &7 F2E
Bolu}, HUAAFE= Da] g-lactamased] AFst] FFH oz AL I
M2E 34t cephalosporin AAQ] cefiximeS F &9 FE7F H2AZY
AFEEMIOQ 9 ooz AR & Y& Ak W& H1 537 5ol
B8 2 Lehtonen 5208 cefixime©] beta—lactamesed HAsE= A

FEoAE 7]&9 thE cephalosporin (cephalexin, cefaclor, cefuroxime) 2t

-

]

o =it a37F 9°1, beta—hemollytic streptococci SolA& penicillin,
ampicillin, cefuroxime °] cefixime®tt © &FAFo|QUtt HISFTH
Lavy 292 AolAd9 cefiximed FojAl 8% %7} 3.36 mg/mlE EXSS
ROk S a=

2 AFgNE NFA8e] dEF 671X BAA, F £ inlermedia, .



nwgrescens, £ gingivalis, 7. Jorsytfua, F. nucleatlum, A.
acz‘z’nomycez‘emcomz’i&ns Ad F& AHE89 amoxicillin, Augmentin®,
tetracycline, cefixime, ciprofloxacin, @ metronidazole ¥EAE GE0Z T=
amoxicillin®} cefixime, Augmentin® #} cefixime 83, metronidazole®
cefiximeg B#FoJsle] ol FAAL MIC @2 SAsHE 44y AAF
% FF] met FPAEE O F5Ye mYe BFARTh £ A7 29 A3
At cephalosporinlQl cefiximed B dAFox tZFO0 =2 ALL3 FAAE £
tetracyclines A& & FAA ] daiM = 652 74 AFEE A7
qallA FAFEEe] FL2 A0 YElRTh 53] cefixime WAl Attty ¢
AR 70 forsythia, P. gingivalis, A. actinomycetemcomitans 2
P intermedia A4 T EFTTT 2 TFANA 88 dFE°] HAAE

25 27 AT GAA AFE F 4. actinomycetemcomitans 4%
& X VY aF 248 A AANHE ZE=HAR” metronidazoled
BF BETT Ev @304 EEE #F M4 WS L UMY ol H

o

o]A4 metronidazole® 3FQY dxA FY KB dE0Z ALY £ QY
£ RE gnlnh
a‘_':z. Choi _%:_25)9,] ?_#_:F-éjq-oﬂ 9‘]%}'%‘., 29“5‘9*] _@'%(ﬂﬂ 5‘]5}]% iﬂﬂﬁ'}oi

tetracyclined ti&t WARKHAR F st ter MY EAFE FLELAHTE

¢

Hel A8 A& A 299 EE FAY AN ter M FAAE /AL A=
Aol AL Bt AT, B dFoA A 65 74 AFES
BT tetracyclined] gt Zr+AE ZA AH Jlol tetracyclined ZFAE
Zte #F0] Ytk AL Aol AR wet XFAF ALEFT(FUNE 1%
=4 TF)EE tetracycline W3 FAAZE AL o] o]ld gk WS zE& F
N

1
-

& AAFETE. Tetracycline2 X247 uUel ndARAaLe] &S A

d
, BT A, FAFE T8 AAE, 8F v27F =7] Wil 4y

i

A AFARE A3 FHET 2 F7)R H&A A4 7R T 978 2
& 904 F 3, 3FFH A &4E F, AT W 52 F4& JAT
T oH, 2R 22 47 Fol HESHHNIEH =22 A S ZeH o



g8l 4FAY 4 W AFA

£ 9& 7tAL & 7] Wi dAAE &
N AHgoEA AR AZARFEA AT AX, F& AFFP AnF
9% HE & HEFHo|ZAL AFFoT Agstn QP 234 cefiximeol
gt o= 7HA A8 Ul AFEY 7 ZALE Aol @5l AFAERY
Azl g 55 & 5 QAL ARNAY Ao s, B AT ALg
" 759 FAA FAA @5 ML A tetracyclined] ¥4 HEA EAHL T
3k

o, cefiximeo] 714 958 Ao =2 Mz}
2 A7 ZAH cefiximes ©BFCE AMEslE= ZHETE  metronidazole,
amoxicillin £ Augmentin® 3 tlEo] B3 A8 A AT Fol w2 2F
HA 5£FHE Ze RS & F AAA(Table 3). & A7 2 amoxicillinel 4
£ XHoly #FEC] Augmentin® AT WAL Zete FE 1y tE, 171
Augmentin®B th= amoxicillin® 3 AFEEHE Zo] FAF FHolA anFo)
2t Aztgch €A Augmentin® & FZLHE HIRS A g B oy} &
ot T A A HYA-A WS 2t AFE AA7] A8 Bo] AHEH
E At A g, B AF Ao 35, o ©]4 Augmentin® o] HUAH
A WE 2 A7 AAS] J8 AHD 5 98 AR ol Aot
SEvtet dut HddA A UG FAALE AASHA 1, 3 FAAE F
BASHA AHES Ao % Ao FAHH, Go2E AH} FJAME gHF
ARE AT AFE AF FAA FoA = FAA A8 HAE Agste] @A
A HEE FYAS Toislel T Aoz HEr

Cefixime(FZZA®) 9] X 2FF o ZH3L e & ST 2H Al
o wet ZF FE/F ES FAAT 5& A AR Fo M L 9
ug/ml, 3A17Z, 60217, 72412 Fo 242 2.6-4 pg/mlE YERSTEH 1
%E W= FHE] paper point FHOE A FAJo] FEAE F

=]

=
O -
AR, B A7 AFzHo] A%T A}

9e
Fe UHCE YR AFAL R A% AF2A9 39 2

=
o3 g JRo] o] FAHE HL AU 0, cefiximes EFIE 2



A AFAS ojgd FA A3 U JFH FEE AT AHEES d¥e=
& AR ¥& JA2E AZdd. £ 439 2 7S AH A AF
dAte A" F cefiximeol tidt Y-S Bole AdFo] EAE A¢ 7|&2
agar diffusion W] &3 SHPL J&eX] & ZAo=E A

F39 HYoJME agar diffusion HHEGE F ¥ 9UZEYF 2 high
—performance liquid chromatography (HPLC) 592 W& Algste] F53 st
oF & Aoz A2 dt}



o] AT XFZZF o] Fodtty FHHE 74 Ul 674 AdEel Us
%% (Minimal inhibitory concentration. MIC) &

AL AT &o] ZF3IL Q& cefixime (FEZFA®) g

1. Cefixime (HFEZFA®) L B JGFA AFEE TUE FYAS Hl& 453
02 AT u, 6 FFo) Ul FAF Ao = R0F Vet

2. Cefixime (fF ZZA®) & metronidazole, amoxicilin =% Augmentin®3} %

g QA w502 Fostt Audg adv} o Fgch

3. Cefixime(FZZA®) 8 5§ F A2 I3 IF 55 AT Tl 9 ug
/mZ 7V gA UERRE, 3, 60, 72 Azt Feol 2.6—4 pg/mbE EA e
.

s

o]’42 ATAH, cefiximeS XFAFH Ao gt FAF FEo] d=F2
Buloly2}l metronidazole =¥ amoxicillin® B3 F4A] a37F o £& AL
2 yehod, 849 AAAZGEH S A YHAAALE T FEd A F
o7} Do Aog AAHAY.
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