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FLWEOE 770 AR »#l, Cefdinir @ in vitro FTETER

F URAL - ENFERY - A
& " HEHNS - B
BRER TGRS | FARPIRR, HEHER®

EFREE
RRAFEFRMENFRE

FLWEOx 770 AKX V&, cefdinir (CFDN) @ in vitro UEIERIC DT, cefixime
(CFIX), cefaclor (CCL), cephalexin(CEX), amoxicillin (AMPC) & HE#REIL, LUTORK
ErR.

1) CFDNRNEBRIICIE L TSRS & VERRED 7 7 LABHEE, 77 ARSI LIBL
WHE AR ML EBED THEOWHENER U, BCERSHY 7 sBMEEO X F v ) B Sta-
phylococcus aureus, Staphylococcus epidermidis 72 ¥ D 37 77 — ¥E&HED staphylococci, Strepto-
coccus pyogenes, Streptococcus pnewmoniae, viridans group streptococci \2xf LBEFZEO L 7 =
LEIE DS DIZEMAHEN R TR Lz, 12, A F ¥ ) Y hEEMMYE S.aureus B & UF Enterococcus
Jaecalis oL THPEEOHEN 2R LI, —FH7 7 LBHEEED 5 b Neiserria, Branhamella
catarrhalis, Escherichia coli, Citrobacter freundii, Enterobacter aerogenes \=3tL Tid CFIX &
1%, Klebsiella, Proteus mirabilis, 4 > ¥ —)VBEM¥ Proteus group, Haemophilus influenzae il
SHLUTIECFIX X023 LDDEHSHBENERLIZ, & 51, Morganella morganii, Enterobacter
cloacae W2t LB EEDOIRE %R Lize L L, Bordetella pertussis, Serratia marcescens \ZX3
B¥EMIX35 <, Pseudomonas aeruginosa \Z 3T H o 7z, WKMEEED Clostridium perfringens
12Xt U CEX L [E%, Fusobacterium =L CFIX RIZEDHEIE /I %R L, Bacteroides fragilis
WL Tix CFIX & FARFPEEORE N 2R LT,

2) CFDNIX CCL 8 & U CEX itk Klebsiella pneumoniae, AMPC f4®D S.aureus, E.coli,
P.mirabilis, H.influenzae, B.catarrhalis, Neisseria gonorrhoeae \=xt LIV ITE I %KL, BX
MRS Shixd o7z, LrL, CCL 8 & U CEX BEMMY E.coli 123t L Tid CFIX L EBEEX
xR L, HEAMET L,

3) CFDNOHEFENIEEHEORESETRT 2 OO, MO, i pH 8 X UlIER
MCE > TRELEEER T o1,

4) CFDN® S.aureus =33 % MBC iZxB&| X DB S »Iic{B <, E.coli LTIk CFIX &F
%, K. pneumoniae, P.mirabilis .=t L Tix CFIX XV B b DD, DONBH| L DEFS H (B>
Tro ¥z, HETEBHGICRIZTREICB VT, CFDNIZ S.aureus 8 & U E.coli \xtL 1 MIC LA ED
B CHREICIEAL, 2 F1 AMPC 8 X U CFIX &[@%, CCL, CEX & WAL Iz ENIER
HiEM 2R LI, &512, CFDNOt M RARO MEFEE (free iBE) B L URPEEIC simulate
L7z in vitro BEELRIZBWTY, Saureus, E.coli, K.pneumoniae, P.mirabilis \ZXL3H 5
BIERAEED I,

5) S.aureus ¥ & Uf E.coli ® CFDNIZ X3 2 RERE N ES L, UROMRTEAZThLIE
BIUSEORENLEARZTRL, CCL LE2FEDRM o7,

Key words : Cefdinir, MIC, MBC, #®&7/, Wit
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FOv7 x AFIORFEIZESE L 7 2 LFITHAREL LE
nhib-ofc bDD, IFE, FHAFE IR 7 = LFNCITRRT
BHEAXRZ bV, FIEN, BENBLUV-F 79 v—¥K
EREET HHFREOL 7 = 48, cefixime(CFIX) Y, cefter-
am pivoxil (CFTM-PD)? »StHRW TR X h, F TIERRK
FICERENT S, WIFhb 77 ABMERCIIED TEY
HEEEERTY, 77 LABEEO 7 K 7 BREEC B2
F+4TH 5, (6R, TR)-7-((2

-2- (hydroxyimmo)acetamldo] -8-0x0-3-vinyl-5-thia

- (2-amino-4-thiazolyl)

-1-azabicyclo (4. 2. 0)oct-2-ene-2-carboxylic acid D {t.%
£TRE&NS cefdinir (CFDN) (Fig.l) 13, BIRESTE%
AREHHARFATRESALFLOEOL 7 x 25T, £k
FENCFIX D 7 i fil 88, carboxymethoxyimino
aminothiazole Z ® b D iZ hydroxyimino aminothiazole
BEEXAAL, 3{LIXAL vinyl BEERFL, BiED$  °TEO
U EY (-

4E, CFDN® in  vitro EEMA I 2> T CFIX, cefa-
clor, cephalexin 8 & Uf amoxicillin & FLE8HET L 72 & %
HwET 5 (KERHAR 19854118 ~19884108 ),

< o COOH
H,N _
jr H N"XyCH=CH,
N C-CONH---
g H HS
“OH

Fig. 1. Chemical structure of CFDN.

I. REBMEELUFE

1. GEREEH
Cefdinir (CFDN), cefixime (CFIX), cephalexin
(CEX), cefteram pivoxil (CFTM-Pl) @ & ¥ 14
CFTM B & Uf amoxicillin (AMPC) |3 BEIR3EIFFART
THKL 7 BHER % 7z, Cefaclor (CCL) I3THERS
Al CEEFRRES) L 0, WL CHEAL7, Meth-
icillin(DMPPC)ix i ik S5 (B H RS 2 A L 720
2. EREHKk
BRI LR CRETO b D %, SEOEKS
BEERI219824E 5> 5 19874 % TIC EROFER/bES L U=
Lt —v -1 (314 2) MEREZCTHE,
FEE S b 0% SHIRFMEREZ IC THRZEL. b
DEFEAL,
REMREE
#F SR B 13 B 4% % 52 #2712 Mueller Hinton broth
(MHB, Difco) %, &2 #il & 3 2 #th 1= Mueller
Hinton agar (MHA, Difco) # M\ »TBA{bEiky

SRZHUAEENCHE U THE L 72, & BETSERS -
L T, staphylococci, Enterococcus faecalis, Branhamel-
i3 Trypticase soy broth (TSB, BBL)
%, Streptococcus pneumoniae, Bordetella pertussis |2
135 %BIMFENM MHB %, Streptococcus pyogenes, Vir-
idans group streptococci, Corynebacterium diphther-
iae, Neisseria \Z13 5 %EMEN TSB %, Haemophilus
Z 1% 5 %Fildes enrichment il TSB % A >
720 E7, BRERMRIESEM & U T, Neisseria, H.influen-
zae (213 MHA (5 %Rt R MK MA - FaaL —
I\%B'Ei‘éiﬁl%, streptococci, C.diphtheriae, B.pertussis
I3 5 WIRHAER MAE # M Z 72 MHA 2 Fv 72, B
E%li AT EREHIIC GAM broth (= v 2 4), RRZMH
FEHEMIZ GAM agar (=v 24) £#Bui, RBEO—
RAEBEERDI0EHFREER Y > T HEC T 2EER
RINDEH + & CRZEAEALICEREL, 37°C, 18
RERIE & L 72, 7% B, streptococci, H.influenzae, Neis-
seria, C.diphtheriae i35 %CO, T CHEL, HBIMEEIT
A ANy 78 (BBL) & T37°C, 24BFfEHEEL 72,

4, WAEFBIREIC L 2 MIC 5 & O MBC #IE&E

ABE* MHB T—®Rag#E L, RIEH T10%cfu/ml
ERBESIHERL, ZOFRERL. Sml & 2 EERR
FIDEHKIFRO . 5ml 2EE L, 37°C, 18K E %, IR

CEORBXHELLBNEBESMIC L, X5 10%
BERD Lo RBRE LD 0. 1ml % BRI F IR
BHL, 37°C, 18BFREINEEE, FARLED 10 =—#510
UTOR/NBES MBC (99.9%fEBE) L L1z,

5. RETEA

Staphylococcus aureus 2558(3% TSB T, Escherichia
coli 3147 13 MHB THIHE#E L, RERE I3 2 SEH|D
W MIC, 1 MIC 8 & Uf4 MIC & o5& MHB (= &
BEERY 1 %EER, 3STCTHEREL, SNt
BEEREL,

%7z, &£ MZCFDN®, CFIX®# X X CFTM-PI"#%
200mg, CCL®% X Uf CEX*'9%250mg #OK 5L T8
SNrMPBREL»SBEABERIINT L DBEL -
free B E (KRB E . S.aureus 5010, Klebsiella
pneumoniae 4024) B L VRS EE (RBRE : E.coli
4065, Proteus mirabilis 4022) |2
kinetic model (Fig.2) #F\T, #h#N TSBHB LV
R E MREFABRIE E L TREBIICARRERAIZE L,
B, ABREICNT 2 &FEEID MIC (ug/ml) &, UTF
DED TH 3, Saureus 5010:=xf L CFDNI0.2, CCL
131.56, CEX i£3.13, K.pneumoniae 402412t CFDN
130.1, CFIX ¥=<0.025, CFTM i20.2, CCL i&
0.78, CEX1312.5, E.coli 4065i=%f L CFDN 0.2,

la catarrhalis 12

influenzae 12

simulate L7z in vitro
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Fresh medium Vi (ml) Va (ml)
Co (ug/ml) Ct (zg/ml)
.. _ (Ka—Ke) Do * V» _ _Ket _ . -Kat _ Ka+ Dose
F=Ke* V;, CO_———Ka-Vl , Ct=Do (e Ket —g-Kat), Do_——(Ka—Ke)Vc

F : flow rate (ml/min), Ka : absorption rate constant (h™')

Ke : elimination rate constant (h™'), Co:

initial conc. in V, (zg/ml)

Ct : concentration in V2 at t (#g/ml), Vc ! distribution volume (ml/body)
corrective function of viable cell counts at t : eket

Fig. 2. Scheme of in vitro kinetic model for simulating human free plasma and urinary concentrations

of antibiotics after oral dosing.

CFIX 130.2, CFTM i30.2, CCL i¥3.13, CEX &
12.5, P.mirabilis 4022:2xf L CFDN30.2, CFIX 3=
0.025, CFTM 30.05, CCL i31.56, CEX i312.5T®% >
720

6. FREBREAMEES

SREAE & LT, S.aureus 209P JC-18 & Uf E.coli 3147
ZHWT, EXE4HE MHB T37°C, 18I E % 1 HX
¥ o EBHAREC L D R E TOMWEESE MIC T
HIE L 72,

II. ¥ & & R

1. AR FT 4

CFDNWIFRM 7 7 LR B & URRM%E I LM%
FEA~7 b EEOTAEEEET L (Table 1),
75 LBHED S b, BICAF ) B Saureus,
Staphylococcus epidermidis, S.pyogenes, S.
prneumoniae, Streptococcus mitis, C.diphtheriae \Z 3%
L, CFDN 33w i@ 2= L, AMPC L E% CiDE
Q47 z 58k DL HICEBAT O, £z, BHFRED
v 7 2 LEIDETH D AF V) REEME S.aur

eus B & U E faecalis (= AFZFEEOMBEEEZTL

120 77 LB D > B Neisseria gonorrhoeae, Neisser-
ta meningitidis, H.influenzae, E.coli, Shigella flexner-
i, Salmonella typhi, K.pneumoniae, P.mirabilis \Zx}
L CFIX L [EE»RREL 2 MthoEOF X DMK
BOME N %2R LT, £/, FHiz CFIX @Ak, o
BOFNCREZHEDE A > K — VM Proteus group,
Citrobacter, Enterobacter 2 b hEELIEOMEEE?
~L7z, LU, Pseudomonas aeruginosa =t L T it
OREOF L RAFTENE RS kb o 72, —7, TS 7
LBHEB L UBRMEE I L CFDNIZ AMPC & R#IE
HEE L HE A~ bV LGB %R L7z (Table 2).
2., EBRSEERIC T 28BN
77 LBEEOBKSESRD S b, EEIHEA
(CFIX, CCL, CEX) & W BB p it W B H 2R TE
fEix, X F ) > B Saureus, S.epidermidis 2 ED3
7 7" 7 —¥ & 1 staphylococci, S.pyogenes, S
pneumoniae ¥ & U viridans group streptococci TH2
fro 1, MEOEO L 7 x AFNCRBMIMEL, FH
BREFEOREN 2 RTEEIZ, *xFv) o hEERE
S.aureus B X U E.faecalis ThH o1, 75 LRMEOR
RO BERRD 5> b AFIOHIE /125 CFIX LEZERWLE
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Table . Antjbacterial spectrum of CFDN and reference antibiotics against aerobes
MIC (xg/ml)

Organism

CFDN CFIX CCL CEX AMPC
Staphylococcus aureus 209P JC-1 0.05 25 0.78 1.56 0.10
Staphylococcus aureus 2535 (MRSA) 6.25 100 100 100 25
Staphylococcus epidermidis 89 0.10 6.25 0.78 1.56 0.39
Streptococcus pyogenes S-23 * =0.025 0.10 0.20 0.78 =0.025
Streptococcus pneumoniae 4004 * =0.025 0.05 0.39 1.56 =0.025
Streptococcus mitis 3002 * 0.39 1.56 12.5 50 0.39
Enterococcus faecalis 115 6.25 >100 >100 >100 0.78
Corynebacterium diphtheriae NIH] A-7* 0.20 125 0.39 0.78 0.20
Neisseria gonorrhoeae PCL 783 * =0.025 =0.025 0.05 0.78 0.20
Neisseria meningitidis 68 * <0.025 =0.025 0.05 0.78 0.05
Haemophilus influenzae 57 * 0.20 =0.025 1.56 6.25 0.20
Escherichia coli NIH] JC-2 0.10 0.10 3.13 6.25 3.13
Shigella flexneri 1a EW8 0.20 0.10 0.78 6.25 0.78
Salmonella typhi T-287 0.10 =0.025 0.78 6.25 0.39
Klebsiella pneumoniae NCTC 418 0.10 =0.025 0.78 6.25 25
Proteus mirabilis 1 0.10 =0.025 1.56 12.5 0.78
Proteus vulgaris IAM 1025 0.20 =0.025 6.25 12.5 6.25
Morganella morganii 4017 125 0.78 >100 >100 >100
Providencia rettgeri 4004 0.20 =0.025 >100 >100 100
Providencia stuartii 52 0.10 =0.025 25 25 >100
Serratia marcescens 3049 6.25 0.39 >100 >100 50
Citrobacter freundii 3029 3.13 3.13 25 50 >100
Enterobacter cloacae 3036 12.5 25 50 100 50
Enterobacter aerogenes 3026 1.56 1.56 235 100 >100
Pseudomonas aeruginosa IAM 1095 >100 100 >100 >100 >100
Pseudomonas cepacia ATCC 25416 25 3.13 >100 >100 >100
Alcaligenes faecalis NCTC 655 1.56 1.56 1.56 6.25 12.5

Agar dilution method (stamp method) : Mueller Hinton agar (Difco), one spot of 106 cells/ml

*

supplemented with 5% horse blood

CFDN : cefdinir, CFIX : cefixime, CCL : cefaclor, CEX : cephalexin, AMPC : amoxicillin

FH2000, hOREOL 7 2 2FIL D HEES TR
EMERTERIE, N.gonorrhoeae, N.meningitidis, B.
catarrhalis, H.influenzae, E.coli, K.pneumoniae,
Klebsiella oxytoca, P.mirabilis, Providencia retigeri,
stuartii TH o7z, Ld L, B.pertussis,
Serratia  marcescens (=Xt BEKIOMEH1335<, P.
aeruginosa W\ ETH - 12,

—7%, WIMEEED Clostridium  perfringens B & U

Providencia

Fusobacterium spp.iZxtL, CFDNIZ#h #1 CEX 8 &
U CFIX L [EREWHIE I %~ L, Bacteroides fragilis
WXL Tk CFIX Ak EENESE %L, CCL,
CEX O ER TV, UTICEZOEREIZ DL TR
%,

1) AF ) B Saureus (54%%) (Fig.3)

AF ) O MICH=3.13ug/ml O S.aureus = Xt
L, CFDN® MICs,, MICgtd3£i20.39ug/ml T, N
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Table 2. Antibacterial spectrum of CFDN and reference antibiotics against anaerobes

MIC («g/ml)

Organism

CFDN CFIX CCL CEX AMPC
Peptostreptococcus asaccharolyticus 21003 0.10 0.78 0.78 0.39 =0.025
Peptostreptococcus magnus ATCC 14956 0.39 25 3.13 6.25 0.20
Peptostreptococcus productus ATCC 27340 0.05 0.39 0.39 0.39 0.20
Streptococcus constellatus ATCC 27513 1.56 6.25 25 12,5 0.39
Streptocoocus prevotii ATCC 9321 0.78 6.25 1.56 1.56 0.20
Propionibacterium acnes ATCC 11828 0.05 0.20 0.39 0.78 0.05
Eubacterium lentum H1 =0.025 0.78 0.10 0.05 =0.025
FEubacterium limosum ATCC 8486 0.78 3.13 6.25 6.25 0.10
Clostridium perfringens ATCC 3624 0.39 1.56 0.20 0.78 =0.025
Clostridium tetani ATCC 10779 0.20 0.39 1.56 0.39 0.10
Clostridium difficile FP1007 25 >100 100 50 0.39
Veillonella parvula H-3 0.10 0.78 0.39 0.39 0.10
Veillonella parvula ATCC 10790 0.10 0.78 0.20 0.39 0.10
Bacteroides fragilis Ju-13 1.56 3.13 25 50 1.56
Bacteroides fragilis FP404 0.20 3.13 1.56 1.56 0.20
Bacteroides distasonis KV 0450 1.56 0.78 25 50 1.56
Bacteroides vuigatus W-6 3.13 125 100 25 6.25
Bacteroides thetaiotaomicron 11 25 100 >100 50 25
Bacteroides asaccharolyticus Rml =0.025 0.10 0.39 0.39 =0.025
Bacteroides praeacutus ATCC 25539 <0.025 0.10 0.39 0.20 <0.025
Fusobacterium necrophorum W-12 0.05 0.20 0.78 0.39 =0.025
Fusobacterium nucleatum ATCC 25586 0.05 0.78 0.78 0.39 0.05
Fusobacterium varium ATCC 8501 1.56 0.78 50 >100 0.78
Fusobacterium mortiferum FP355 1.56 0.78 100 >100 1.56
Fusobacterium russii ATCC 25533 0.10 3.13 1.56 3.13 0.39

Agar dilution method (stamp method) : GAM agar (Nissui), one spot of 106 cells/ml, Gaspack
CFDN : cefdinir, CFIX : cefixime, CCL : cefaclor, CEX :cephalexin, AMPC : amoxicillin

7 2 AFE DS DICHOERETR L, 2B, £
& b AMPC @ MIC #30.1~1.56ug/ml i 2 % ¢ 3
AMPC Btk 7z %, CFDNOHE /1121312 AMPC &
A% THoz,

2) XFv ) hEEMMY S.aureus (248%) (Fig.4)

A F ) v O MIC #36.25~50ug/ml D S.aureus i
XL, CFDN® MICsy, MICqld Z L Z416.25, 12.5ug/
ml THEEOHENERL, HEFD50~>100ug/ml
L, e hicENT T,

3) S.epidermidis (49%k) (Fig.5)

CFDNEBEmMHkBA LN S b DD, CFDND

MICs, MICqld Z 1 #h0.1, 0.78ug/ml THBHFNL
LEAS Iz iEE 2R LT,
4)  Staphylococcus haemolyticus (9 #k) (Fig.6)
CFDN B EMmM ks A 5h 3 b O D, CFDNO
MICso, MICgoiz # L #140.39, 6.254g/ml T AMPC &
B%, oM@ L VES L IENHENERLR,.
5) Staphylococcus saprophyticus (10%) (Fig.7)
CFDN® MICs,, MICtd 2 #1.0.2, 0.78ug/ml &
MEHICEEL, BAS»ICEWIENEER LI,
6) Staphylococcus hominis (5#k) (Fig.8)
B 3012 D 72 > 95 CFDN® MICso, MICyo it 3t 120.39
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CFDN 1118277 1 54 CFDN 1 (1516|322 1 1 1 1 1 5 |49
CFIX 9 [33]12 54 CFIX Vluus]e]2]2]w0]wn
CCL 5 133|10] 5 1 54 CcCL 2 |1412]6 94 4 312 2 19
CEX 10299 |4 2 54 CEX 9120554 4 1 1 {49
AMPC 8134|192 1 54 AMPC 4 4 819714 2 316 1 1 49
Fig. 3. Susceptibility distribution of clinical isolates ~Fig. 5. Susceptibility distribution of clinical isolates
of methicillin-sensitive Staphylococcus aureus of Staphylococcus epidermidis (49 strains, one
(54 strains, one spot of 10°cells/ml). spot of 10%cells/ml).
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CFDN 2 12]6 |3 24 CFDN 1{3]1 1 1 1|19
CFIX 12324 CFIX 2|2 11|39
L 1 1[6 1624 CcCL 1131 2 2 9
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Fig. 4. Susceptibility distribution of clinical isolates  Fig. 6. Susceptibility distribution of clinical isolates
of Staphylococcus haemolyticus (9 strains, one

spot of 10%cells/ml).

of methicillin-resistant Staphylococcus aureus
(24 strains, one spot of 10°cells/ml).

#g/ml T, AMPC & F#ktthO HEBH & D BES p i

EEERLI,
7)  S.pyogenes (21#%) (Fig.9)
CFDNZ AMPC & A28 &  <0.025g/ml TRE

1EL, fhoRNEHIL DS MWL IIEN 2R LT,

8) S.pneumoniae (30%k) (Fig.10)
CFDN® MICs, MIC40130.05, 0.1ug/ml L3&EWIE
F1%R L, AMPC iR\ CIENBO N EEA L DB S i
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Fig. 7. Susceptibility distribution of clinical isolates  Fig. 9. Susceptibility distribution of clinical isolates
of Staphyloecoccus saprophyticus (10 strains, one of Streptococcus pyogenes (21 strains, one
spot of 10°%cells/ml). spot of 106 cells/ml).
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Fig. 10. Susceptibility distribution of clinical isolates

Fig. 8. Susceptibility distribution of clinical isolates
of Staphylococcus hominis (5 strains, one spot

of 108 cells/ml).

EnTwiz,
9) Viridans group streptococci (11#f) (Fig.11)

CFDN® MICs, MICgold # 1 £ 10.2, 6.25ug/ml
T, AMPC iZi R\ TCHWHEN 2R L7,

of Streptococcus pneumoniae (30 strains, one
spot of 10°cells/ml).

10) E.faecalis (458k) (Fig.12)
CFDN® MICs, MICgotd 3£ 1212.5ug/ml T AMPC
WIIRER VS, HEROE 7 x AFIOREHERELE

PEEOHENERLI,
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Fig. 11. Susceptibility distribution of clinical isolates
of viridans group streptococci (11 strains, one

spot of 10®cells/ml).

Fig. 13 . Susceptibility distribution of clinical isolates
of Neisseria gonorrhoeae (27 strains, one spot

of 10%cells/ml).
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Fig. 12. Susceptibility distribution of clinical isolates
of Enterococcus faecalis (45 strains, one spot of

108 cells/ml).

11)  N.gonorrhoeae (27#%) (Fig.13)

L, fOXEH L ENT,
12) N.meningitidis (10%) (Fig.14)

CFDNZ CFIX ERBk£tkE b <0.025¢g/ml TREIE

Fig. 14 . Susceptibility distribution of clinical isolates
of Neisseria meningitidis (10 strains, one spot

of 10%cells/ml).

CFDNIZ CFIX &[RI#k2# L b =0.0254g/ml THRIE

L, hoXER LD &N,
13)  B.catarrhalis (36%%) (Fig.15)
CFDN® MICso, MICqoix Z 11 £ 410.2, 0.39g/ml T
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Fig. 15 . Susceptibility distribution of clinical isolates
of Branhamella catarrhalis (36 strains, one

spot of 108cells/ml).
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Fig. 17 . Susceptibility distribution of clinical isolates
of Bordetella pertussis (40 strains, one spot of

108 cells/ml).
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CFIX 9 [18]10]1 38 CFIX 3134 f20[15]{4 (1 50
CCL 5111]10(9]3 38 CCL 4 (11)28]61}1 50
CEX 31716[1119]2][38 CEX 1|11|32]6 50
AMPC 1118(17 |2 38 AMPC 4 [2|14)15]2 1 12 | 50

Fig. 16 . Susceptibility distribution of clinical isolates
of Haemophilus influenzae (38 strains, one spot

of 10°cells/ml).

CFIX L HEDEWEEERL, iF X &R,

14) H.influenzae (38%%) (Fig.16)

CFDN® MICs, MICgold # N Z410.39, 0.78xg/ml
TCFIX X WS » 2% %58, AMPC L [R%, CCL,

Fig. 18 . Susceptibility distribution of clinical isolates
of Escherichia coli (50 strains, one spot of 10°
cells/ml).

CEX X h&Eh iz,

15) B.pertussis (40%F) (Fig.17)

CFDN® MICs, MICqotd3£1212.54g/ml T AMPC,
CFIX X DEAS»1245D CCL, CEX & h o EnIH
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Susceptibility distribution of clinical isolates
of Proteus mirabilis (30 strains, one spot of 10°
cells/ml).

Fig. 19. Susceptibility distribution of clinical isolates  Fig. 21.
of Klebsiella pneumoniae (51 strains, one spot
of 10°cells/ml).
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Fig. 22 . Susceptibility distribution of clinical isolates

Fig. 20 . Susceptibility distribution of clinical isolates
of Proteus vulgaris (20 strains, one spot of 10°

of Klebsiella oxytoca (20 strains, one spot of 10°

cells/ml). cells/ml).
BHERL, CFDN® MICso, MICgotd #£120.24g/ml T CFIX X
16) E.coli (50£k) (Fig.18) DETFEHZLOD, fElL DES»ITECEEERL I,
CFDN® MICso, MICgold # 11 £ 410.2, 0.39ug/ml 18) K.oxytoca (208%) (Fig.20)

CFDN® MICsp, MICqo i3 #£120.1xg/ml T CFIX &

T, CFIX tAZFDiEWiESEERL, MFl LD ENL,
NEFELLOD, MEIL DS RO EEE TR L,

17) K. pneumoniae (51#%) (Fig.19)
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Fig. 23. Susceptibility distribution of clinical isolates
of Morganella morganii (19 strains, one spot of
108 cells/ml).

100

Fig. 25. Susceptibility distribution of clinical isolates
of Providencia stuartii (19 strains, one spot of
108 cells/ml).
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Fig. 24 . Susceptibility distribution of clinical isolates
of Providencia rettgeri (20 strains, one spot of
104 cells/ml).

19) P.mirabilis (308k) (Fig.21)

CFDN® MICs, MICgotd 3% 120.1xg/ml T CFIX X
DEASMIZE B DD, MHFIX DS MICEOIEEET
L7z,

Fig. 26 . Susceptibility distribution of clinical isolates
of Serratia marcescens (20 strains, one spot of
108 cells/ml).

20) Proteus vulgaris (208F) (Fig.22)

CFDN® MICs,, MICqot3 2L 111.56, 3.13ug/ml
TCFIX K V63 b0, ERHEHERL
7z %5, #HFID MICs, MICed V> 3h & >100ug/ml T
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Fig. 27 . Susceptibility distribution of clinical isolates
of Citrobacter freundii (20 strains, one spot of

Fig. 29 . Susceptibility distribution of clinical isolates

of Enterobacter aerogenes (19 strains, one spot
of 10%cells/ml).

108 cells/ml).
100-‘ ocentA 100 cesA%
] 1
!
1
] 1
!
R _ !
s 3 !
5 % ;
2 g .9
€ b c |9
: : NE
g ¥ ! <
» 901 o 50 ]
> 2 1 =
5 K LTI &
El 3 =
£ E st
3 s} 14 =
J / ¥
' l
! z
1 [=
| h &
N d
!
o
R /
/
/7
1I
MIC (ug/ml) |s0ms(0.05 0.1 [ 0.2 [0.39]0.78{1.56{3.13]6.25]12.5 25 | 50 [100 [>100[Total MIC (ug/mD) [$0155/0.05| 01 [ 02 [0.39]0.78(1.56(3.136.25[12.5] 25 | 50 |100 |>100Total
CFDN 1 212|111 ]1 21282 CFDN 20 | 20
CFIX 1 1]5]2 3 8 |20 CFIX 205|672
CCL 1223 [12f20 CCL 20 | 20
CEX 2 (3 ]15]2 CEX 20 | 20
AMPC 1] |72 AMPC 20 | 20

Fig. 28 . Susceptibility distribution of clinical isolates
of Enterobacter cloacae (20 strains, one spot of

108 cells/ml).

Hote,
21)  Morganella morganii (19tk) (Fig.23)
CFDN® MICso, MICgoid 2 Z112.5, 25ug/ml &
hEEDEEERL, D Proteus 8 X U Providencia

Fig. 30 . Susceptibility distribution of clinical isolates
of Pseudomonas aeruginosa (20 strains, one
spot of 108cells/ml).

B THEVWEEE2RTCFIXXBWLWTbLZNREH
0.78,6.25ug/ml T, &Iz V>R b >100ug/ml TH -
AN

22) P.rettgeri (20%%) (Fig.24)
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Fig. 31. Susceptibility distribution of clinical isolates Fig. 33 . Susceptibility distribution of clinical isolates
of Fusobacterium spp. (24 strains, one spot of

of Clostridium perfringens (12 strains, one spot
of 10%cells/ml).
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Fig. 32. Susceptibility distribution of clinical isolates
of Bacteroides fragilis (31 strains, one spot of

10%cells/ml).

CFDN® MIC;0, MICgo i ZZ410.2, 1.56ug/ml T
CFIX X DEASH»IZE 200D, ENIMEIERLL
8, fFIZVFH b >100ug/ml TH oI,

23) P.stuartii (19%€) (Fig.25)

108 cells/ml).

CFDN® MICsp, MICqoid, ZHZ410.1, 0.78ug/ml
TCFIX L VB »ZELB DD, ERLHENET
L, fFlizv» 3 $50~>100ug/ml THolz,

24) S.marcescens (208%) (Fig.26)

CFDNic B DO b A S50 3 b DD, CFDND
MICso, MICgoix Z 1100, >100xg/ml & FE 1255
{, CFIX 3hEEDOEXE2RL, AIIIEHTH- 1,

25) Citrobacter freundii (20%k) (Fig.27)

CFDN® MICso, MICgoid Z 1 #h3.13, 50ug/ml T
CFIX Lt RIZFDEMEER LI, FIZIZ LA LERE
&bl

26) Enterobacter cloacae (20%F) (Fig.28)
CFDNiZBMDHENZ SN B b DD, WiEkE»S <
MICso, MICgold 2 1 Z 150, >100ug/ml T CFIX R
%7T, fhFlizmsITH o1,

27) Enterobacter aerogenes (19%k) (Fig.29)
E.cloacae 2 tb XM A5 % {, CFDN®D MICsi2
CFIX £RIU < 1.56ug/ml THh > 7258, MICgI2100¢g/
ml THo i,

28) P.aeruginosa (20#) (Fig.30)

CFDN& & USTHRAI & b Bl E T & nd ol

29) C.perfringens (12#%) (Fig.31)

CFDN® MICso, MICgt33t120.78ug/ml ¢, CFDN
& CFIX & b ®%%h, CEX L R%, CCL, AMPC &Y

o7z,
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Table 3. Antibacterial activity of CFDN and reference antibiotics against g-lactam-resistant strains

Mean MIC (xg/ml)
Organism (No. of strains)
CFDN CFIX CCL CEX AMPC

DMPPC-resistant

Staphylococcus aureus (24)2 7.7 >100 >100 >100 38.6
CCL-resistant

Escherichia coli (7)® 13.8 18.6 82.0 100 >100

Klebsiella pneumoniae (5)¢ 0.4 0.2 7.2 125 >100
CEX-resistant

Escherichia coli (10)® 4.7 6.7 38.0 57.5 >100

Klebsiella pneumoniae (9)° 0.5 0.2 3.7 15.8 >100
AMPC-resistant

Staphylococcus aureus (40)° 0.3 N.D. 33 N.D. 23.3

Escherichia coli  (14)® 0.2 0.3 1.8 6.6 >100

Proteus mirabilis (5)® 0.1 =0.025 3.6 16.5 >100

Haemophilus influenzae (20)9¢ 0.7 0.06 5.1 30.8 9.8

Branhamella catarrhalis (30)¢ 0.3 0.3 1.8 3.8 2.7

Neisseria gonorrhoeae (3)4 <0.025 =0.025 0.5 7.9 6.3

a625—50 ug/ml, ®2125xg/ml,

€ 26.251g/ml,

42313 xg/ml, e 2(0.78 £ g/ml

CFDN : cefdinir, CFIX : cefixime, CCL : cefaclor, CEX :cephalexin, AMPC I amoxicillin

DMPPC : methicillin

30) B.fragilis (31%%) (Fig.32)

CFDN® MICso, MICgold # N ZF 025, 50ug/ml D
EEDEM 2L, AMPC, CFIX &i2i2RE% T CCL,
CEX & h#En iz,

31)  Fusobacterium spp. (24%) (Fig.33)

CFDN® MICsp, MICgold # L Z4.0.78, 1.56pg/ml
TAMPC Lt AEO#WEEERL, hElL D &N,

3. B—7 7% LEIMMEREICN T 2 BN

CFDN&fhod g—7 7 4 LK L ORI DL TR
L7 (Table 3),

AF ) @ MIC #36.25~50ug/ml D FEEMHME S.
aureus (248F) \oxt LAhFlIz 2 < ¥ TH %535, CFDN
DFLHMIC i137.7ug/ml THEEDEM %R L, CCL
DI MIC 5382.0ug/ml D B EM 4 E.coli (7 #),
CEX @ ¥ 5 MIC »357.5ug/ml @ & E it % E.coli (10
¥k) 1L T, CFDN CFIX & RBAEHDE T4
S5h, F¥YMIC 3 #h #nl13.8ug/ml, 4.7ug/ml T
Holz, UL, CCL WM K.pneumoniae (5 k), CEX
% K.pneumoniae (9 £E) 23t L, CFDNIx CFIX [

BREOEEETRL, FHMIC 3R ZFN0.4, 0.54g/ml
THo7:e —H, AMPC D S.aureus (408k), E.coli

(14%%), P.mirabilis (5%k), H.influenzae (208k), B.
catarrhalis (30%k) B X U N.gonorrhoeae (3 £E) &5t
L, CFDNiZ CFIX & [RIZ XMt % < @ idt %=
L7z,

4. FIEHCRIZTHERTFORE

CFDNOIEREN (3, BHthOfEME, i pH, & ~ MiE
DOXERZ 2> 72(Table 4), —F, BEEHBOE
13, Saureus TIFE oI c v, Ecoli & UK.
pneumoniae TIIERBEBOINC L D MICDO L&A
Bt oXo¥ a AN

5. &/IEREEBRE (MBC)

BHEFHREIC L 5 CFDNO MIC 8 & U MBC %X
Bl tk® L7z (Table 5),

S.aureus (8 #k) 1« xf L CFDNIZ AMPC & @ % »
MBC, MIC #7~L, CCL, CEX & hEAS m iz 7,
E.coli (8%k) Xt L CFDNx CFIX ¥ [E%d MBC,
MIC #7~L, CCL, CEX, AMPC & W8S pr iz iz,
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Table 4. Effect of various factors on antibacterial activity of CFDN
MIC (xg/ml)
Factor .
Staphylococcus Escherichia coli Kle_bStella pneumo-
aureus 209P JC-1 NIH]J JC-2 niae NCTC 418
MHA 0.05 0.10 0.05
NA 0.10 0.10 0.10
Medium * TSA 0.05 0.20 0.10
HIA 0.10 0.10 0.05
BHIA 0.10 0.39 0.10
0 0.10 0.39 0.20
. 10-! 0.05 0.20 0.10
Inoculum size **
10-2 0.05 0.10 0.05
10-3 0.05 0.05 0.05
5.4 0.025 0.10 0.10
H of medi . 6.4 0.025 0.10 0.05
pE of medium 7.4 0.05 0.10 0.05
8.4 0.05 0.05 0.05
0 0.05 0.10 0.05
* %

H“mano:er“m 10 0.05 0.10 0.05
50 0.20 0.20 0.20

* MHA : Mueller Hinton agar (Difco) ,
TSA': trypticase soy agar (BBL),
BHIA : brain heart infusion agar (Difco),

* * Mueller Hinton agar (Difco)

—%, K.pneumoniae (6#k) 8 & U P.mirabilis (5 #k)
123 L CFDNIZ CFIX X b ®% &> MBC, MIC %=L
72bD?D, CCL, CEX »3 313 AMPC X DBES i/
hi:

6. REER

1) BRI RIZTEE

HERHE S.aureus 2558i2% 3 5 CFDN® & f AMPC
@ MIC i%0.39ug/ml, CCL, CEX i33.13ug/ml T, &
ERB8 E.coli 3147.2 %t ¥ %5 CFDN# X Uf CFIX ® MIC
120.2ug/ml, CCL 120.78¢g/ml, CEX 36.25¢g/ml T
Thd, BEFOFBRE T 54 MIC, 1 MIC, 4°
MIC 240U, EOMEMG I RIZTREL %2,
4, 6B UURHBEOEEHTRIL -,

S.aureus 255812 %t L CFDNiz AMPC & [&l# ¥4 MIC
TS, 1 MIC LA LTV REEE 2R L7 (Fig.
34)o E.coli 31471zx L Y4 MIC Tix CFDNIZ #hE %!

NA: nutrient agar (Difco)
HIA: heart infusion agar (Difco)

%L, CFIX 236 B¥f & CRERCIER L e Dicltir
%$3H00, 1 MICLETIXCFIX L EBEDBAVE
BEfEA R (Fig.35), CCL B X U CEX DFEfER
BOuIFhOBEECH L TbtFlL V% o7,

2) & MMFEE B X CRFIBEIC simulate L7z in

vitro kinetic model IZ 817 3 FREEA

CFDN, CFIX # & tf CFTM-PI i3200mg %, CCL 8
L U'CEX 13250mg ¥ #hZht bic 1 EEOKSLLE
DM (free WAE) 1 & CERTIBE % Fig.36iCm
T, t MIOFEE (free ) i simulate L72RICBY
T, S.aureus 5010 (X F >V »Eik) wwxtL, CFDN %8
BLROBREEEETRL, RV T CEX SENLEEE
FLtze —H, CCLIZ 4 Bt & CR MM EME LE
25, UBEEOEMMES & & h fz (Fig37-A). K
pneumoniae 402412 % L, CFDN i3 CFTM 8 & Uf
CFIX L AZ0MVBEEE 2R, CCL 8 & UFCEX
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Table 5. Comparison of broth dilution MICs and MBCs of CFDN and reference antibiotics

] MIC (x g/ml) MBC (u g/ml)
Organism Antibiotic
(No. of strains) Mean Range Mean Range

CFDN 0.39 0.10~1.56 17.7 12.5~25
CCL 2.63 1.56~6.25 >100 >100

Staphylococcus aureus (8)
CEX 5.73 3.13~125 >100 >100
AMPC 0.60 0.20~50 229 12.5~>100
CFDN 0.33 0.20~0.78 0.66 0.2~3.13
CFIX 0.55 0.20~1.56 0.85 0.2~3.13

Escherichia coli (8) CCL 0.20 0.78~6.25 25 1.56~>100
CEX 8.10 6.25~12.5 50 12.5~>100
AMPC 3.70 0.78~6.25 44 1.56~6.25
CFDN 0.35 0.20~0.78 8.85 6.25~12.5

Klebsiella pneumoniae (6) CCL 0.16 0.10~0.20 3.13 1.56~6.25
CEX 1.11 0.78~1.56 >100 >100
AMPC 8.85 6.25~12.5 >100 >100
CFDN 0.23 0.20~0.39 7.19 3.13~125
CFIX 0.04 =0.025~0.1 1.36 0.78~1.56

Proteus mirabilis (5) CCL 2.37 1.56~3.13 >100 50~ >100
CEX 19.0 12.5~25 >100 >100
AMPC 3.13 0.78~>100 75.9 25~>100

MIC: Mueller Hinton broth, 105 cfu/ml
MBC: Killing 99.9% of the inoculum

CFDN : cefdinir, CFIX : cefixime, CCL : cefaclor, CEX :cephalexin, AMPC : amoxicillin
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Fig. 34. Bactericidal activity of CFDN and reference antibiotics against Staphylococcus aureus 2558.
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CFDN : cefdinir, CFIX : cefixime, CCL : cefaclor, CEX : cephalexin

Fig. 35. Bactericidal activity of CFDN and reference antibiotics against Escherichia coli 3147.
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Fig. 36. Mean free plasma (serum) and urinary concentration time-curves after a single

oral dose in humans.
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Fig. 37. Growth kinetics of Staphylococcus aureus 5010 and Klebsiella pneumoniae 4024 after exposure
to concentrations corresponding to the free plasma (serum) concentration time-curve
produced by a single oral dose in humans.
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Fig. 38. Growth kinetics of Escherichia coli 4065 and Proteus mirabilis 4022 after exposure to
concentrations corresponding to the urinary concentration time-curve produced by a single
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Fig. 39. Patterns of development of resistance to CFDN
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IN VITRO ANTIBACTERIAL ACTIVITY OF CEFDINIR,
A NEW ORALLY ACTIVE CEPHALOSPORIN

Y asuHIRo MINE, TosHiAKI KAMIMURA*,
HirosHl SAKAMOTO, SHUICHI TAWARA*,

Kazuo Hatano and Yujt WATANABE
New Drug Research Laboratories* and Product
Development Laboratories, Fujisawa Pharmaceutical Co., Ltd.
2-1-6 Kashima, Yodogawa-ku, Osaka 532, Japan

SHoco KuwaHARA
Department of Microbiology, School of Medicine, Toho University, Tokyo

We compared the in vitro antibacterial activity of cefdinir (CFDN) with that of cefixime (CFIX), cefaclor
(CCL), cephalexin (CEX) and amoxicillin (AMPC).

1. CFDN showed broader spectrum and more potent activity in vitro than the reference drugs against
stock strains of Gram-positive and -negative aerobes and anaerobes. CFDN was more active in vitro than
CFIX, CCL and CEX against clinical isolates of Gram-positive organisms such as methicillin-sensitive
Staphylococcus aureus, coagulase-negative staphylococci and streptococci. Its activity was moderate against
methicillin-resistant S.aureus and Enterococcus faecalis. Against clinical isolates of Gram-negative bacteria
such as Neisseria spp., Branhamella catarrhalis, Escherichia coli, Klebsiella pneumoniae, Klebsiella oxytoca,
Proteus mirabilis, indole-positive Proteus spp., Citrobacter freundii, Enterobacter aerogenes and Haemophilus
influenzae, the in vitro activity of CFDN was excellent and was similar to or slightly weaker than that of
CFIX and stronger than that of CCL, CEX or AMPC. CFDN, however, was clearly weaker than CFIX in
activity against Serratia marcescens, and was inactive against Pseudomonas aeruginosa.

2, Strains of K.pneumoniae resistant to CCL and CEX were highly susceptible to CFDN and CFIX, and
CFDN, like CFIX, was highly active against AMPC-resistant S.aureus, E.coli, P.mirvabilis, H.influenzae, B.
catarrhalis and N.gonorrhoeae.

3. The antibacterial activity of CFDN was affected by the inoculum size but not by the test medium, pH
of the medium or serum supplement in the medium.

4. The minimal bactericidal concentrations (MBCs) of CFDN were lower than those of the reference
drugs against S.aureus, and were similar to or slightly higher than those of CFIX, but were clearly lower than
those of the other reference drugs against E.coli, K.pneumoniae and P.mirabilis. The bactericidal activity of
CFDN was almost as strong as that of AMPC and CFIX respectively against S.aureus and E.coli and was
superior to that of CCL and CEX against both organisms. CFDN was bactericidal at MIC and higher
concentrations against these organisms. In addition, in the /n vitro kinetic model simulating human plasma
and urinary concentrations after oral dosing, CFDN had potent bactericidal activity.

5. Patterns of in vitro development of S.aureus and E.coli resistant to CFDN were similar to those to CCL.



