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FRO¥ 7 7 0 AR Y > #| Cefdinir 123 2 HIEFHIFTZE

AEBEET - NIER - &FHET - FEEE
RARFEREBUEDFEE"

FEOX 770 R # Y >~ H cefdinir (CEDN) O in vitro, in vivo i B fF A % cefixime
(CFIX), cefteram pivoxil (CFTM-PI, #&M44 : CFTM), cefuroxime axetil (CXM—AX,
#EMAR © CXM), cefaclor(CCL), amoxicillin (AMPC) & H# L ROER%E 12,

1. CFDN i3 Staphylococcus aureus, Staphylococcus epidermidis 7z £ 7 7 LBHBEICEOIE
EMERL, BEOROY 7 x ARICEZM 27 & %2\ methicillin it S.aureus 8 & U Enter-
ococcus faecalis W= LT b hEEOHBEERER L. — A, 77 2BHEECHL CFIX, CFTM
LDRRE3H0D, CXM, CCL, AMPC X WS icBRTEEEERL 1

2. CFDN & Klebsiella pneumoniae 3K25\2%F L3t BBRIC AR b EBRE THOREFHZT
L, »2sub-MIC iZBWTHERERIERL 120

3. CFDN 13%&% 8-lactamase 2 L CFIX, CFTM &k RIkiED THETH > 12

4., v ADEBRNLERBRLICNT 5 CFDN OEER 7 7 2BHERR N L CFIX,
CFTM-PI, CXM-AX, CCL & v #h, 77 sMEBRc L CFIX, CFTM-PL &V %% 40
», CXM-AX, CCL, AMPC & v @ht:, GIIERBAEE~ 7 R 2B 2 E.coli BFzxd L CFDN
DEFEHR (EDsy) 1, EEHT Y ACB 5 IERHR BTV ELZTRL

5. 7 AREOREHZD CFDN 0mEPBE, sk UBEREBRENEAICHEESD - 7,

Key words : Cefdinir, OBt 770 XX Y #l, in vitro HETER, in vivo MATER,

B-lactamase

Cefdinir (CFDN, FK482) i3 L AR s hcEOML 7 7

i I.% B ¥ #H
o AR VHIT, #0441 (6R, TR)-7-((Z) -2-(2-amino
-4-thiazolyl)-2- (hydroxyimino)acetamido)-8-oxo 1. EREk
-3-vinyl-5-thia-1-azabicyclo [4.2.0] oct-2-ene-2-carbox- HERE (EHEL) B L UF1984~1986F DMICEK
ylic acid T, #ER % Fig. WRL 7, R oL EEO 7 7 LBHES LUV 7 LB
CFDN B&KD 7 7 ABMES &L U7 7 AR LR BEEER L7
RPEA~<7 MV EFL, %7 8-lactamase K YEETH S 2. BERZEH
Evubh T3, Cefdinir (CFDN, 982ug/mg, BERFEL)
& # T &, CFDN @ in vitro, in vivo ¥i 8 1§ A % Cefixime (CFIX, 88lug/mg, BERFEMm)
cefixime®, cefteram (in vivo : cefteram pivoxil)*, cefurox- Cefteram (CFTM, 971ug/mg, EILLZ)
ime (in vivo : cefuroxime axetil)®, cefaclor®, amoxicillin Cefteram pivoxil (CFTM-PI, 766ug/mg, EILLF)
EHEL T2, Cefuroxime (CXM, 927.8ug/mg, FHHEAEZE)
Cefuroxime axetil (CXM-AX, 797ug/mg, HEEE
COOH *)

Cefaclor (CCL, 958ug/mg, 3REFZERIK)

H,N S 0 _
\“/i mw CH, Amoxicillin (AMPC, 842ug/mg, £ —F v A%E8)
N C-con o 3. RRHAE
N

5532 Mueller Hinton broth (Difco), R2HRIE
i~ Mueller Hinton medium (Difco) % Fv»T, H&E{t
Fig. 1. Chemical structure of CFDN. PREFER/NFEBHIEEE (MIC) JIEE ¥ LT

~OH

* T143 HEHKAKXAFRES-21-16
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CFDN (B8 2 i 2895 31

T2 120 Streptococcus pneumoniae ¥ X U Streptococcus
pyogenes WXt L T &, Brain Heart Infusion agar
(Difco) 2 Fiv>, Haemophilus influenzae Tix, Fildes
HLME % 5 %E L 72 Mueller Hinton medium % {&#
)i ROWAN
Bordetella pertussis D&, HEEBOFAMII20%E
M D Bordet-Gengou medium (Difco) = T 48k%
FIOFIEER % 1 %casamino acid 8 & 170.35%NaCl
BB, QA U TiRI0%E mMERMD
Bordet-Gengou medium % /3 L 48BRIsZE L 72,
Neisseria gonorrhoeae D3BE12 13 GC medium base
(Difco) iZ supplement (cocarboxylase 0.001g, glu-
cose 20g, glutamine 0.5g % Z&F/KIZERE L T100m] &
T53) D2%%ME, 0—Y 7EETHREL 72,
HEIHEBOHE I, FiEECIIGAM 743> (H
&), BIEREHIE GAM EXEM (HK) 26HL 72,
4. BREER
K.pneumoniae 3K25% Mueller Hinton broth 2T
STCTHEL, £EBHH 105cfu/ml EZEL - & &
i, EHERIOZhZER1/2, 1, 2MIC £#¥h0L, 37°C
TIRBIEER1T- o, BAIRIME 1, 3, 6, 24B5R9E
WEREHRRIZEL 2,
5. f-Lactamase 23X ¥ 2 &EM
1) EBFREOFN
Morganella morganii GN125, Escherichia coli 35,
Proteus  wvulgaris GN76, E.coli ML1410 RGN823,
Klebsiella pneumoniae GN69, P.vulgaris 9 % Zh %
NELE7 4 3> (500ml) 1237°C, 18BFREEH L - EHK %
BLOXTERL b L, VEOABABERKICEEL, B
FHRCTHBEBIBEL 2, & o BEERY BEREL,
ZTOWBE Y b L DR 500ml) ickBES T3> T
B/RL, HEREL L1,
2) BFREMORIE (Bioassay &)
LECEEFEHIZ CFDN %£50ug/ml 2% % £ 5 2hnZ,
3TCT 4 BRI G, 100°C, 1 FEBLE L TREZE
EEL, E.coli ATCC 39188 % REH & ¥ 5 disc 12T
BEEM2KRD 7, £ 7218 L L T penicillin G
(PCG), ampicillin (ABPC), cephaloridine (CER)
2RV, FRICLEL 72,
6. vV ARRNEERBIIC B 5 LERHE
1) Bk
v A3 ICR, f#, 4AE19+ 1g, 488 % B\, S.aureus
Smith, S.aureusTMS227, M.morganii GN125, E.
coli35, E.coli ML1410RGN823, K.pneumoniae GN69,
P.oulgarisGN76, P.vulgaris 9 % BERE L L, BENI
BEL, 1RNMBRCEEREEORS L, BEs5H

MEFEEZBREL, v 7 AD4EFEL»S Van der Waerden
method 2 & EDs, 2 EH L 72,

2) BEBS

E.coli C11 (10 MLD) & Bacteroides fragilis
GM?7004 (0.006MLD) % [EIRFIC BEEP 12 58 L 72 1R &%
gz xf L, CFDN, CFIX, CFTM-PI, CXM-AX,
CCL, AMPC % H# | B% IcR OB 5 L B0 LR
PR ERRET L 12,

7. RREEITHERERBE~ Y 2B B EENE

RBRAT208EAG K% L 7 ICR Rt~ X (488,
BEI9+ 1 g, 1BE6) 2T —7 LHFREL, BE%ETEY
FEBLBRS %, THE®2TY /—LiE%, Ecoli
KU—- 3 OFRERK0.02m] (1.2X107cfu) # XY T+ 1L
AT =T NEROTERRENCEHACEREL 72, 4
REOX/N2 )y 7TEHLICHEL, 1BE%ICESE
L7zo 2B SMBE~ Y 21K L 72, BRIZRERL
%2485 E & Y 5mg/mouse, 1 H2[E, 3 BREEO®RS
LTeo RN RIIEAREE L WERBOBNAEE CHE
L7zo SBBOAE IR, EHORKEE2URRZHEHE
EHHL, B & b ICEBERERIM] 2 M0Z, KTV F 4
AL, ThERKE L TIMEEERERL, 2hZh00.1
ml % BTB##t CR#F) ica v s—vEToEkL,
37°C, 18BFREEE L, £EMEBIEL 72,

8. ¥V AR BT B LEME

ICR %ff~~ Z (488, £EH19+ 1 g 1BE6MC) %
I—7 VKB L, 3B E %K0.05ml (K. pneumoniaeld
K25 :9.0X10%cfu, S.pneumoniaeTMS3 : 3.0x 108cfu)
ERBBR Y, BHBREE 6 BRE I 1 BRO%
CAW AR

K. prneumoniae3K25 DB E 1 \ZEBHNBHIE Iz~ R
D&% 7 HHEBIZE L, EDf#% Van der Waerden
method IZ & D EH L 72,

S.pneumoniae TMS3T i3 1 mg/mouse D EHI& 51,
4B R L, £EREAEL 72,

9. BIIEREVE Y 2 OERRBII B 2 B e

ICR Rt~ 7 2 (4,886, 4KEI9+1g, 1B60T)
cyclophosphamide 250mg/kg % &%t 4 HAT I BEREM 12 1
51, E.coli C11 % BEREMNIZH/E L 72, [FBHIC cyclophos-
phamide &5~ 7 2 IC b E A B L 7o, BHIIRLE
IBMEC 1 EEORE L, 7 AD4FE% 7 B
L, EDs % Van der Waerden method 1= & h &4 L
720

10, = AMEPEE

BREKBICAOREAREO 7 2% 1B x L
CFDN, CFIX, CFTM-PI, CXM-AX, CCL, AMPC
% 1 mg/mouse, 0.5mg/mouse BOKS5 L7, 59, 15
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5y, 304y, 1B¥fE, 2 EERE, 3 RIS ICHREERRML /-
BO—EBEZThEFNT— VL, BLOBEL -EROMRE
+8E % CFDN, CFIX & E.coli ATCC 39188, CFTM
& K.pneumoniae ATCC 10031, CXM, CCL iz Bacillus
ATCC6633, AMPC 1% Micrococcus luteus
ATCC Q41 REHL T2EBE T+ R 7E T THIEL
72

11, =7 ABB L UMNEBE
BEERICAVIEREOT YA E 185REL, E
#% 1 mg/mouse ZOKRE L 7z, —ERRIECHEHEL 72

subtilis

BBLURERESF A AL, BLAHEO LEPOR
EEAIEL., B~y AMETBECECTTS
72

. ® B B &

1. fIBARZ + T A
YUHERREORES 7 LBHEB L U7 F VRERR
BErauv s oemEEcN T % CFDN Oi#N %
CFIX, CFTM, CXM, CCL, AMPC & Lt & L #:
(Tablel,2),

Table 1. Antibacterial activity of cefdinir, cefixime, cefteram, cefuroxime, cefaclor and amoxicillin

against standard strains

Inoculum size:108 cells/ml

MIC (ug/ml)
Organism

CFDN CFIX CFTM CXM CCL AMPC
S. aureus 209 P 12.5 25 12.5 12.5 12.5 3.13
S. pneumoniae type 1 0.1 1.56 0.1 0.39 12.5 0.1
S. preumoniae type 2 0.1 0.05 =0.025 <0.025 6.25 =0.025
S. pneumoniae type 3 0.1 0.1 <0.025 <0.025 6.25 <0.025
E. faecalis 216 25 >100 >100 >100 50 3.13
M. luteus ATCC 9341 12.5 50 12.5 12.5 0.39 0.78
S. typhi S 60 12.5 0.78 25 25 12.5 3.13
S. paratyphi B 12.5 0.78 25 25 12.5 3.13
S. typhimurinum 11 12.5 6.25 25 50 50 50
S. sonnei 4 12.5 0.78 25 12.5 12.5 25
E. coli NIH]J JC 2 12.5 0.78 25 12.5 50 25
K. pneumoniae IFO 3512 12.5 =0.025 25 12.5 6.25 >100
K. oxytoca 1 >100 0.78 100 100 >100 >100
P. mirabilis ATCC 21100 100 0.2 50 25 >100 >100
P. vulgaris IFO 3851 >100 0.2 25 >100 >100 >100
M. morganii IFO 3848 12.5 0.39 25 25 >100 >100
P. rettgeri IFO 13501 12.5 0.39 25 25 >100 100
P. stuartii IFO 12930 12.5 1.56 25 25 >100 50
C. freundii 2 12.5 3.13 25 100 >100 >100
E. cloacae 1 25 6.25 12.5 100 >100 >100
S. marcescens IFO 12648 25 6.25 12.5 100 >100 >100
P. aeruginosa ATCC 27853 >100 >100 >100 >100 >100 >100
P. cepacia ATCC 17759 >100 25 50 >100 >100 >100
P. maltophilia TMS 228 >100 >100 >100 >100 >100 >100
A. calcoaceticus NCTC 7844 >100 >100 >100 >100 >100 >100
A. faecalis NCTC 655 50 6.25 >100 >100 >100 >100
A. xylosoxidans TMS 73 >100 >100 >100 >100 >100 >100

CFDN : cefdinir, CFIX : cefixime, CFTM : cefteram, CXM : cefuroxime, CCL : cefaclor, AMPC : amoxicillin
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R E10%ells/ml « 8T, CFDN & S.aureus, S.
preumoniae RE D7 7 ABMEB L V7 7 LBHE

(Pseudomonas aeruginosa ATCC27853, Pseudomonas
maltophilia TMS228, Acinetobacter calcoaceticus
NCTCT7844% & U Alcaligenes xylosoxidans TMST3%
B <) R LEWHIE N 2R L e BT S.aureus WXL
SBAICHAEOHEA ERL, —Rict 7 = 2FIT
WD E faecalis T L THHEEOHE N 2R LI, 7
> LEMEICR L T, CFIX, CFTM LtEEH»PR%H
358, CXM, CCL, AMPC X hBAs» icENTz, E 70,
108cells/ml #: 8 & th#& L T10°cells/ml T i3 P.aerugi-

nosa ¥ G 2~30HEEROTHENRIEL {HEH
Ihiz,

2. BEEEKSEKCT 2REN

SRR EBE b S X N7z S.aureus (198K) WL, 10°
cells/ml 2 81> T MIC #36.25¢g/ml LU % 7" 38k 25,
CFDN T1389%, CFIX # X U CFTM %30 %, CXM %%
89%, CCL #379%, AMPC 1384%TH o 72 (Fig.2)o

ABEERE b 5 53 & N7z S.aureus (248F) WXL, 6
H L b HRBED S D S.aureus HARBET 35 -
7o L& L10%cells/ml Tix CFDN i CFIX, CFTM,
CXM, CCL kvmuiEtsRL 7z (Figd)o

Table 2. Antibacterial activity of cefdinir, cefixime, cefteram, cefuroxime, cefaclor and amoxicillin

against standard strains

Inoculum size:10°cells/ml

Organism MIC (ug/m

CFDN CFIX CFTM CXM CCL AMPC
S. aureus 209 P 0.39 25 6.25 1.56 3.13 1.56
S. pneumoniae type 1 <0.025 0.1 =0.025 =0.025 1.56 =0.025
S. pneumoniae type 2 0.1 0.05 =0.025 <0.025 6.25 =0.025
S. prneumoniae type 3 0.1 =0.025 =0.025 =0.025 6.25 =0.025
E. faecalis 216 12.5 >100 >100 >100 50 1.56
M. luteus ATCC 9341 0.1 6.25 0.1 0.39 0.39 0.05
S. typhi S 60 0.2 0.39 0.2 6.25 1.56 1.56
S. paratyphi B 0.39 0.05 0.39 12.5 3.13 1.56
S. typhimurinum 11 0.39 0.1 0.2 12.5 3.13 3.13
S. sonner 4 0.1 0.39 0.1 3.13 3.13 6.25
E. coli NIH]J JC 2 0.39 0.39 0.1 6.25 3.13 12.5
K. pneumoniae IFO 3512 3.13 =0.025 0.2 12.5 3.13 50
K. oxytoca 1 0.1 =0.025 0.05 1.56 3.13 100
P. mirabilis ATCC 21100 0.1 <0.025 <0.025 0.39 3.13 0.39
P. vulgaris IFO 3851 0.05 =0.025 =0.025 0.39 12.5 25
M. morganii IFO 3848 0.1 =0.025 =0.025 0.39 25 12.5
P. rettgeri IFO 13501 0.05 =0.025 <0.025 0.1 12.5 3.13
P. stuartii IFO 12930 0.05 =0.025 =0.025 0.1 12.5 1.56
C. freundii 2 0.78 3.13 0.39 6.25 50 >100
E. cloacae 1 3.13 3.13 0.39 12.5 >100 >100
S. marcescens IFO 12648 0.39 0.1 0.2 25 >100 100
P. aeruginosa ATCC 27853 >100 >100 >100 >100 >100 >100
P. cepacia ATCC 17759 1.56 6.25 6.25 25 >100 12.5
P. maltophilia TMS 228 >100 >100 >100 >100 >100 >100
A. calcoaceticus NCTC 7844 100 100 100 >100 >100 >100
A. faecalis NCTC 655 3.13 6.25 12.5 >100 3.13 50
A. xylosoxidans TMS 73 >100 >100 >100 >100 >100 50

CFDN : cefdinir, CFIX : cefixime, CFTM : cefteram, CXM : cefuroxime, CCL : cefaclor, AMPC : amoxicillin
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Methicillin fitt S.aureus (methicillin MIC : 212.5
wug/ml, 608K) I3 2 HE S 1310%ells/m] £:58 T 13
6.25ug/ml X T @ MIC % 'R ¥ £k 3 CFDN ©25%,
CFIX 8 & *CFTM 0%, CXM13%, CCL 7%,
AMPC15% & CFDN 2SR b3 WITE 7 % R L 72, 10°
cells/ml # #& = 8 \» T & CFDN it CFIX, CFTM,

Inoculum size : 10*cells/ml

CXM, CCL X h3#WHENERL (Fig4)o
S.epidermidis (348K) \=xt L, 10°cells/ml $#58 T MIC
$36.25,g/ml LA F O 8 % /& 7 #k 3 CFDN T 391%,
CFIX26%, CFTM12%, CXM88%, CCL85%,
AMPC68% T & - 7zo 10°cells/m] & & T & CFDN
D1.56ug/ml DB/E BV TENFEF RIS A,

Inoculum size : 10°cells/ml

100 4 100
e—e CFDN e—e CFDN
&--4 CFTM &--4 CFTM
1 a--acxm {  a-acxM
3 o —8 CCL ) -8 CCL
< 1 o~ -0 AMPC = g O---0 AMPC
e I
g &g
£ 501 2 504
z 2
= i E] 1
£
6 L | Q 4
] £ 1 o
] oo o -o-d ] o
s / 7
ya z
MIC (ug/ml) [<0006)0.012(0.024]0.05( 0.1 | 0.2 [0.39]0.78[1.56{3.13[6.25]12.5| 25 | 50 |100{>100 MIC (ug/ml) [S0006(0012/0.024[0.05) 01 [0 2 |0 390 78[1 56(3.13]6.25[12.5| 25 | 50 [100|>10
3|11 02 2l1z|3]o]o]o]1lol1
CFDN (63)](79)[(84){(89)|(89) | (100) CFDN €111](74)[(89)](89)[(89)](89)](95){(95) |(100)
1593 30853
CFIX (5)]32)|79)|aom CFIX (16)](58) |80 )
REREE N 917]0]3
CFT™ an|ss) | |am CFTM )| 84) |80 |om
T{Blo]ololo]z]|3 Y1 Bl1]o]ololo]z
CXMm (s)|an|an|ae]an|an e juw CXM (11]06) |89 [189) | 89) | 89)| 69 89) | i)
3(4(3(211]3]0]3 AEARRENA IR E
ccL (16)]37)]53)|(63) | 68) | 84) | 84) | 1oy ceL 26)|0)|79)|79) | @[89} 189) i)
2lo]olojolz 1z 8013 s L1126z 1 1lo]o]1l1
AMPC anlanlanlanlanen |es |en|ee)|ae|en o AMPC an]us|en|es|an| |09 e e |e )

CFDN : cefdinir, CFIX ! cefixime, CFTM : cefteram, CXM : cefuroxime, CCL : cefaclor, AMPC : amoxicillin

(

) - Cumulative percent of strains inhibited (%)

Fig. 2. Sensitivity distribution of clinical isolates of Staphylococcus aureus (outpatients), 19 strains.

Inoculum size : 10*cells/ml

Inoculum size : 10%cells/ml

100 100 -
—e CFDN —e CFDN
] o—o CFIX 1 o—ocFiX
A--A CFTM A -4 CFTM
{ &-acxMm 1 a-ACxM
s = CCL ] . CCL
< E O---0 AMPC et E O---0 AMPC
2 :
g ] g ]
2 E
£ 501 £ 501
= ®
s ER
g g
= 3
|} - i) B
] oo : .
/'ﬂ ,‘d
MIC (ug/mi) Jsonelo12[o.024]0.05] 0.1 To.2 Jo.39]o. 78]t 56[3.13]6.25]12.5] 25 | 50 [100] 100 MIC (ug/mi)fsomeoo1zloozao.0s] 0.1 [0 2 [0 39J0 78]1 56]3.13]6.25]12.9] 25 | 50 |100]>1m
. 6|z o 2]0]1 310 712 0311335
CFDN 2533133 42)| 42| 46) | 58 [ o CFDN 1201|3138 |50 |59 |67 | (79) o)
F 35 |16 - 23| 4|5
CrIx a3 |aow CFIX (8){2n]38) ]
T 5 15 - 523 |H
CFTM 253y CFTM (21)[(29)|42){(10)
- Tl o1 o] n . T [2[6fo]ofol1]ou
CXM 29){(33)|33)|38)| 38)|82) [y CXM I 8 5D 5 30 (600 (6 ) [ ) (e ()
. AR RN (32 [ol1]0]s5]|w0
ccL an|izs)|ee)|en| 6o |68 |am ccL 13125)[33)33)| 38|38 |58) | 4W)
o tfrfololrlofifrfef1]2]10 bpefofofaf3fyfofaf1|7fl
AMPC (o|os)|san]az|an|en|ue)] s |6s)|am AMPC (DIADJAB]A |0 ]42)]146) | (46) | 63) | (67)|(96) [(1®)

CFDN : cefdinir, CFIX ! cefixime, CFTM : cefteram, CXM ! cefuroxime, CCL : cefaclor, AMPC : amoxicillin

(

) - Cumulative percent of strains inhibited (%)

Fig. 3. Sensitivity distribution of clinical isolates of Staphylococcus aureus (inpatients), 24 strains.
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35

CFIX Tix>100xg/ml, CFTM25ug/ml, CXM6.251g/
ml, CCL25ug/ml, AMPC12.5xg/ml T&% b CFDN 23
BY/hEWfEERL (Figh),

S.pneumoniae (28%k) T, 10%cells/ml EHIZB V>
T, 2ROFEBHMHEIE 2 28 F, CFDN T0.1ug/
ml, CFIX1.56xg/ml, CFTM 0.1xg/ml, CXMO0.39ug/

Inoculum size : 10°cells/ml

ml, CCL12.5xg/ml, AMPC 0.024ug/ml T»H - 7z, 10
cells/ml %, CFDN 120.05¢g/ml i B W T 2KOHEE
%PBHI1E L, CFIX0.1xg/ml,CFTM 8 & UF CXM 130.024
ug/ml, CCL6.25ug/ml, AMPC 0.024ug/ml TH > 7z

(Fig.6),

S.pyogenes (288k) Xt L Tix, CFDN ix10%cells/ml

Inoculum size : 10°cells/m!

100+ 100 crON
| o= crN ] o—ocFIx
X CFIX k-4 CFTM
a--4 CFTM { &a--acxm
~ 1 &--Bcxm _ - cCL
g e £ ] o--0amprC
£ 1 O ©awmpc z
Y o
£ i ] J
& g
£ 504 2 501
s (o s
£ E
3 E
SHE. 3
| . ]
(w .
i oo R K i Val
/ £ e o T
MIC (yg/ml) 150006(0.012[0.024]0.05{ 0.1 | 0.2 10.39]0.78]1.56/3.13]6.25(12.5| 25 | 50 |100|>100 MIC (ug/ml) 000610.012{0.024]0.05] 0.1 | 0.2 |0.39]0.78[1.56(3.13(6.25[12.5| 25 | 50 | 100| > 100
712405942 T]ol9]s|t]5]w0ls]slule
CFDN I A e e e e CFDN l)|an]es|en]es|en e |66 |
125 |52 1 [3|4]7]|®
CFIX @|s)|an | CFIX @]an]es|aw
3 110 173l
CFTM (;) (7) (éé) (:ms)l CFTM (2)[(18)[(20){(48) | (Im)
2o a2t 1alz]u - 5]6]3(6]e|1]0l0]%
CXM (3|3]an]anjas |an]es|en|uw CXM B3 ) O ) e R ) (e A
T3 05 [1]4]5 4 s [ 7| 1(olL| 1 a1z
oL ||n]asanen|e2|aw ccL an|en|en|en|es|en| e |amw
5|z 1 o] 1|olo|1[1z]3]5 |30 215 T 3] 1lo]1|6]zw0]1
AMPC ®lualun|an|us|us|us|an|an | |en|w AMPC Goolan]an]as|en|es|en]en o] e |

CFDN : cefdinir, CFIX : cefixime, CFTM : cefteram, CXM : cefuroxime, CCL : cefaclor, AMPC : amoxicillin
() : Cumulative percent of strains inhibited (%)

Fig. 4. Sensitivity distribution of clinical isolates of Staphylococcus aureus (MRSA), 60 strains.

Inoculum size : 10°cells/ml

100 q

Inoculum size : 10%ells/ml

(

100
e——e CFDN e—eCFDN
{ o—oCFIX 1 o—oCFIX
&---A CFTM A ---ACFTM
{ &-bCXM {1  &--nlXM
;é -8 CCL Q w--aCCL .
S | o--0aMPC S { o--oanpy
3 £ !
2 4 o ] !
g g ]
$ 504 2 501
s 5 ]
3 A . 1 d
£ E o
o E (o] g !
] | !
!
] oo ;
7 1 ! "
/ . [
MIC (ug/mi) Jsamfo012Jo024]o.05] 0.1 0.2 Jo 39]o 781 563.13[6.25[12.5] 25 [ 50 [100] >0 MIC (ug/mi) [sondo0izfooasfo.os] 0.1 0.2 ]o.39]0.78]1 56[3.13] 100] 1w
A AR AR AN w612
CFDN 50)|(82)|«48) | 91) {01 | 9D [ 81D |97 | 10w CFDN 5D () B )
3 60| 9]0]0]s } 8 |10 RN
CFIX (9)](26)(59){(85)|85)|83) | 1) CFIX 20)(53)| 79| #5)|85) | 88) |
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Fig. 5. Sensitivity distribution of clinical isolates of Staphylococcus epidermidis, 34 strains.
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g9 o 7z (Fig.8), 5% b MEAMBRD Sz o (Fig.10).
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Fig. 6. Sensitivity distribution of clinical isolates of Streptococcus pneumoniae, 28 strains.
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Fig. 7. Sensitivity distribution of clinical isolates of Streptococcus pyogenes, 28 strains.
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Fig. 8. Sensitivity distribution of clinical isolates of Enterococcus avium, 18 strains.
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Fig. 9. Sensitivity distribution of clinical isolates of Enterococcus faecelis, 46 strains.
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D3fHIE & 1 % B 13 CFDN T3.13x¢g/ml, CFIX0.05
ug/ml, CFTM6.25¢g/ml, CXM, CCL, AMPC Ti3>
100ug/ml TH - 7z (Fig.13),
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Fig. 10. Sensitivity distribution of clinical isolates of Enterococcus faecium, 29 strains.
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Fig. 11. Sensitivity distribution of clinical isolates of Escherichia coli, 32 strains.
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Fig. 12. Sensitivity distribution of clinical isolates of Klebsiella pneumoniae, 29 strains.
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Fig. 13. Sensitivity distribution of clinical isolates of Klebsiella oxytoca, 17 strains.



40 CHEMOTHERAPY DEC. 1989
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Fig. 14. Sensitivity distribution of clinical isolates of Proteus mirabilis, 20 strains.
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Fig. 15. Sensitivity distribution of clinical isolates of Proteus vulgaris, 20 strains.



b 6FIELALHENERE ko7 (Fig2l),
H.influenzae (188F) = ¥f L, 10%ells/mli B> T
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Fig. 16. Sensitivity distribution of clinical isolates of Morganella morganit, 20 strains.
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Fig. 17. Sensitivity distribution of clinical isolates of Providencia rettgeri, 20 strains.
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Fig. 18. Sensitivity distribution of clinical isolates of Providencia stuartii, 24 strains.
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Fig. 19. Sensitivity distribution of clinical isolates of Serratia marcescens, 27 strains.
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Fig. 20. Sensitivity distribution of clinical isolates of Enterobacter cloacae, 22 strains.
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Fig. 21. Sensitivity distribution of clinical isolates of Pseudomonas aeruginosa, 18 strains.
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Fig. 22. Sensitivity distribution of clinical isolates of Haemophilus influenzae, 18 strains.
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Fig. 23. Sensitivity distribution of clinical isolates of Bordetella pertussis, 21 strains.
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Fig. 24. Sensitivity distribution of clinical isolates of Neisseria gonorrhoeae (non-PPNG), 40 strains.
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Fig. 25. Sensitivity distribution of clinical isolates of Neisseria gonorrhoeae (PPNG), 33 strains.
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Fig. 26. Sensitivity distribution of clinical isolates of Bacteroides fragilis, 23 strains.
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Fig. 27. MICs, and MICs, of cefdinir against clinical isolates.
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Fig. 28. Bactericidal activity of cefdinir, cefixime, cefteram, cefuroxime, cefaclor and
amoxicillin against Klebsiella pneumoniae 3K25.
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Fig. 29. Enzymatic stability of cefdinir and other antibiotics
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Table 3. Protective effect of cefdinir and other antibiotics on experimental infection in mice

o ] Challenge dose* D MIC (ug/ml) EDso
. T
rganism (cfu/mouse, i.p.) 18 108 108 (mg/mouse)
cefdinir >100 12.5 0.49 (0.30~0.79)
cefixime >100 50 5.0 (3.44~7.25)
S. aureus L
3.8x10% cefteram pivoxil | >100 100 >20
TMS 227 '
(1IMLD) cefuroxime axetil| >100 >100 20
(MRSA)
cefaclor >100 >100 20
amoxicillin >100 0.39 0.19 (0.12~0.32)
cefdinir 0.78 0.39 0.49 (0.34~0.72)
cefixime 50 12.5 2.5 (1.54~4.05)
S. aureus 7.2x107 cefteram pivoxil 50 25 10.0
Smith (7.2 MLD) cefuroxime axetil 1.56 1.56 0.49 (0.39~0.62)
cefaclor 12.5 6.25 3.90 (2.90~5.20)
amoxicillin 0.39 0.20 0.039

* 5% mucin added

EDso : Van der Waerden method (95% confidence limit)
MLD : Minimum lethal dose

Administration : p.o., 1 h after infection
Mouse : ICR, 4 W, &, 19+ 1g, 6 animals/group
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Table 4. Protective effect of cefdinir and other antibiotics on experimental infection in mice

Chacl)ll:)ag?elscri?)se' Richmond Drug MIC (eg/mb EDso
(cfu/mouse, i.p.) type 108 10° (mg/mouse)
cefdinir 100 12.5 0.99 (0.67~1.46)
cefixime 25 1.56 0.17
M. morganii GN125 la cefteram pivoxil 6.25 0.1 0.26
2.5x10® (5MLD) cefuroxime axetil 100 100 25.2
cefaclor >100 >100 >40
amoxicillin >100 >100 >40
cefdinir 50 12.5 20
cefixime >100 25 >40
E. coli 35 b cefteram pivoxil 6.25 0.78 0.47 (0.33~0.66)
3.0x10% (16MLD) cefuroxime axetil 50 25 >40
cefaclor >100 >100 >40
amoxicillin >100 >100 >40
cefdinir 50 0.78 20
cefixime 0.78 <0.05 0.37 (0.30~0.47)
P. vulgaris GN76 le cefteram pivoxil 0.39 <0.012 0.27 (0.16~0.42)
1.7x10° (8.5MLD) cefuroxime axetil| >100 >100 >4(
cefaclor >100 >100 >40
amoxicillin >100 >100 >40
cefdinir 1.56 0.39 20
cefixime 25 6.25 6.29 (4.70~8.40)
E. coli ML1410RGN823 n cefteram pivoxil 100 12.5 3.15 (2.18~4.53)
3.2X10% (5MLD) cefuroxime axetil 12.5 6.25 >40
cefaclor >100 1.56 >40
amoxicillin >100 >100 >40
cefdinir 50 0.20 1.57 (1.17~2.10)
cefixime >100 0.78 4.30 (2.80~6.70)
K. pneumoniae GN69 1V cefteram pivoxil 100 0.78 0.62 (0.40~0.96)
2.4x10° (IMLD) cefuroxime axetil 100 6.25 >40
cefaclor >100 >100 >40
amoxicillin >100 >100 >40
cefdinir 50 50 >40
cefixime >100 0.78 4.30 (2.80~6.70)
P. vulgaris 9 v cefteram pivoxil >100 1.56 6.30 (4.70~8.40)
6.3%x10%® (16MLD) cefuroxime axetil| >100 >100 > 40
cefaclor >100 25 >40
amoxicillin >100 >100 >40

*5% mucin added

EDso : Van der Waerden method (95% confidence limit)

MLD : Minimum lethal dose
Administration : p.o., 1 h after infection

Mouse : ICR, 4 W, &, 19t 1g, 6 animals/group
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Table 5. Protective effect of cefdinir and other antibiotics in mice infected
simultaneously with Escherichia coli and Bacteroides fragilis
Organism MIC (u¢g/ml) EDso
Challenge dose” Drug E. coli C11 | B. fragilis GMT004 | (oo
(cfu/mouse, i.p.) 108 106 108 108 g
cefdinir 12.5 0.05 >100 >100 | 2.50 (1.54~4.05)
cefixime 6.25 0.10 >100 >100 | 0.62 (0.35~1.10)
B. fragilis
E. coli Cl11 cefteram pivoxil 12.5 0.20 >100 >100 | 0.62 (0.35~1.10)
GM7004
1.0x 10" (10MLD) R cefuroxime axetil | 12.5 0.05 >100 >100 | 0.99 (0.67~1.46)
3x107(0.006MLD)
cefaclor 12.5 0.78 >100 >100 | 0.15 (0.09~0.25)
amoxicillin 25 0.78 >100 >100 | 0.78 (0.46~1.34)

* 5% mucin added

EDso : Van der Waerden method (95% confidence limit)

MLD : Minimum lethal dose
Administion : p.o. 1h after infection
Mouse : ICR, 4 W, &, 19£1g, 6 animals/group
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(MIC : 10%) (0.39) “(0.78) (0.78) (6.25) (125) 125)

Challenge dose: 1.2 = 107cfu/mouse
Therapy : 5mg/mouse, p.o., bid x3days after challenge

Fig. 30. Therapeutic effect of CFDN and other anti-
biotics on experimental urinary tract infec-
tion due to Escherichia coli KU-3 in mice.

Pz, @ORENLRBLI:bDEEZONS, L
» L, CFDN O in vitro N1 £ IGFENFE (EDso) L OB
R A NIEE| L LT % & S.aureus TMS227, M. morganii
GNI125B %K &, L GEVWTENCbhb S T,
LEBARIK & v ED fEA R T ERD A SN, 72, =7
ARG B L VR BT 2 EBEHRICBLT
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S
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Fig. 31. Therapeutic effect of CFDN and other anti-

biotics on viable cells in lungs of mice
intranasally infected with Streptococcus
pneumoniae TMS3.
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TAKAYA T, KUWAHARA S : In vitro antibacterial

activity of FK482, a new orally active cephalospor-

in.J. Antibiot.41 : 1873~1887, 1988
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Table 6. Protective effect of cefdinir and other antibiotics on experimental infection
in mice intranasally infected with Klebsiella pneumoniae 3K25

Organism MIC (ug/ml) EDso
Challenge dose* Drug
(cfu/mouse) 108 108 (mg/mouse)
cefdinir >100 0.20 3.14 (2.17~4.57)
cefixime 100 0.39 1.57 (0.97~2.55)
K. pneumoniae 3K25 cefteram pivoxil 100 0.78 2.50 (1.65~3.77)
9.0x10® (50MLD) cefuroxime axetil >100 3.13 10.0
cefaclor >100 1.56 7.93 (6.30~10.0)
amoxicillin >100 >100 20

* Intranasal infection : 50l

EDso : Van der Waerden method (95% confidence limit)

MLD : Minimum lethal dose (1Xx107, i.p. challenge)

Administration : p.o., 6 h after infection
Mouse : ICR, 4 W, &, 19%1g, 6 animals/group

Table 7. Comparative protective effect of cefdinir
infection in normal and neutropenic mice

and other antibiotics on experimental

Organism MIC (zg/ml) EDso (mg/mouse)
Challenge dose* Drug
(cfu/mouse, i.p.) 108 108 normal mice neutropenic mice**
cefdinir 12.5 0.05 0.62 (0.36~1.05) 1.57 (0.93~2.66)
cefixime 6.25 0.1 0.04 (0.03~0.06) 1.98 (1.36~2.88)
E.coli C11 cefteram pivoxil 12.5 0.20 0.05 (0.03~0.06) 2.50 (1.47~4.23)
1.0x10” (100MLD) | cefuroxime axetil 12.5 0.05 1.25 (0.73~2.13) 2.50 (1.50~4.14)
cefaclor 12.5 0.78 0.06 (0.05~0.07) 0.62 (0.40~0.96)
amoxicillin 25 0.78 0.15 0.39 (0.25~0.61)

* 5% mucin added
Kk

EDso :

cyclophosphamide(250mg/kg), i.p., 4 days before infection
Van der Waerden method(95% confidence limit)

MLD : Minimum lethal dose (normal mice 1X10° cfu/mouse, neutropenic mice 4.8 x10° cfu/ mouse)

Administration : p.o.,, 1 h after infection
Mouse : ICR, 4 W, &, 19*1g, 6 animals/group

2) MINE Y, YOKOTA Y, WaKAl Y, KAMIMURA T,
TAWARA S, SHIBAYAMA F, KIKUCHI H, KUWAHARA
S ! In vivo antibacterial activity of FK482, a new

orally, active cephalosporin.J.Antibiot.41 :

1888~1895, 1988

3) HERET, MEXE, NIE# SEE— S&THE
F, BIREE . H & O cephalosporin |, cefixime
(CFIX) @ in vitro, in vivo fiEfEM., Chemother-

apy 33 (S—6) :29~45, 1985

LEBREF, NIE#, T BR, SHBE— &FE
F, BFREEZHFEEO cephem RITTEME T-25880 in
vitro 8 £ U in vivo $1 & 1F B,
34 (S—12) :113~23, 1986
HEBRET, & B, NIIESR, SEBE— S£FE
¥, ZEFREE, RA&=, ¥EE—, HOBX, & 2
=, BNFIX [ Cefuroxime axetil (CXM-AX) D&

Chemotherapy
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cefdinir cefixime cefteram pivoxil ~ cefuroxime axetil cefaclor amoxicillin
50 1 507 50: 50 1 50 ] 50
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Time (h)
Mouse: ICR, 4W,&, 19*1g, 8 animals/group
Administration: p.o., & -—--- -+ (.5mg/mouse, o——o 1 mg/mouse
Fig. 32. Serum level in mice.
Table 8. Kidney and lung levels of cefdinir and other antibiotics
after oral dosing in mice
Kidney levels (ug/g) Lung levels (ug/g)
Drug
0.5 1 2 3h 0.5 1 2 3h
Cefdinir 2.0 0.8 0.26 0.1 0.68 0.3 0.3 0.07
Cefixime 0.46 0.53 0.7 0.64 0.92 1.15 1.8 1.08
Cefteram pivoxil 6.0 7.5 2.5 2.4 2.7 3.5 2.8 0.5
Cefuroxime axetil 55 34 9.5 5.5 11.14 8.37 3.71 2.97
Cefaclor 9.8 5.5 2.16 1.23 1.6 0.36 0.7 <0.25
Amoxicillin 16.5 12 3.8 2.8 4.33 2.69 1.34 0.54
Administration : p.o., 1 mg/mouse
Mouse : ICR, 4 W,&", 19t1g, 5animals/group
##)5¥fi. Chemotherapy34 (S —5) :20~32, 1986 HETW2 D> To Chemotherapy 29 : 76~79, 1981
6) HEREEF, NIIFEH i+ BHE &FEF =H 8) SAkAMOTO H, HIROSE T, NAKAMOTO S, HATANO
&, ZR EE % & O cephalosporin &l cefaclor K, SHIBAYAMA F, KIKUCHI H, MINE Y, KUWAHARA
(CCL) & cephalexin O #LEEF @ tL#, Chemother- S ! Pharmacokinetics of FK482, a new orally active
apy 27 (S—17): 1~13, 1979 cephalosporin, in animals. J.Antibiot. 41:
7 BFRESEYS | RREELAE (MIC) AIEEE 1896~-1905, 1988
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IN VITRO AND IN VIVO ANTIBACTERIAL ACTIVITIES OF CEFDINIR,
A NEW ORAL CEPHALOSPORIN

Sacuiko Goro, Masatosul Ocawa, Yasuko Kaneko and SHoco KuwaHAaRA

Department of Microbiology, School of Medicine, Toho University
5-21-16 Omori-nishi, Ota-ku, Tokyo 143, Japan

The in vitro and in vivo antibacterial activities of cefdinir (CFDN), a new oral cephalosporin, were studied
and compared with those of cefixime (CFIX), cefteram pivoxil (CFTM-PI, in vitro : CFTM), cefuroxime
axetil (CXM-AX, in vitro. CXM), cefaclor (CCL) and amoxicillin (AMPC).

1. CFDN had potent activity against Gram-positive organisms, such as Staphylococcus aureus, Sta-
phylococcus epidermidis, etc., and moderately potent activity against methicillin-resistant S. aureus and
Enterococcus faecalis resistant to other oral cephalosporins. Against Gram-negative organisms, the activity
of CFDN was slightly inferior to that of CFIX and CFTM, and superior to that of CXM, CCL and AMPC.

2. The bactericidal activity of CFDN against Klebsiella pneumoniae 3K25 was superior to that of the
comparative drugs. Furthermore, the drug was bactericidal at sub-MIC levels.

3. CFDN, like CFIX and CFTM, was extremely stable to various types of g-lactamase.

4, In mice infected experimentally with Gram-positive organisms, the therapeutic effect of CFDN was
superior to that of CFIX, CFTM-PI, CXM-AX and CCL. In mice infected experimentally with Gram-negative
organisms, it was also superior to that of CXM-AX, CCL and AMPC, but inferior to that of CFIX and CFTM
-PIL. In neutropenic mice, the therapeutic effect of CFDN was almost the same as that in normal mice.

5. The serum, lung and kidney levels of CFDN in mice were lower than those of the comparative drugs.



