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BEAXIZBNT, 7 ¥¥Y vkt Haemophilus influenzae, % f-lactamase JEHET YK 1) ¥
it (BLNAR) BOMMAMMIZ 2o T2, REMIZH PIPRBBIIED L RHKABO 1>2THY, &
AEEOBVEOBI L7z ARKDOT LV VitERISHT A AL LR L, T ¥ ¥
Bk, f-lactamase B4 ¥k, BLNAR ¥IZ L A< AR B XM AETF NV EHNT, HXEM%E 20 mg/kg
10203 AM#KES L, RELH B LT L 7. Cefditoren pivoxil, cefcapene pivoxil, cefpodoxime proxetil
BHEBXCTHOERBRREEFVICBOTOMOLBIIHEICH BN AR RERLI, ChH63D
OHBED N T, SHOBRMICHT S in vitro DAL - & b D - 72D i cefditoren TH H, K
T cefcapene Td - 72 Cefpodoxime PHE NI N SIEEDOM 1/4 LT TH o720 LLEDOBKN 6,
HRRRICIE in vitro FEEEOMICBREBA TOHEROANBBLEAKSE L CHOERONSE b

N ¥ (A
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B, P HRSERRIENEMEL LTS TS HEON
HEVAVON TS, E0LLTOHERTE(HHAINT
WOMHEEICE T 2 AREYH D, 72 AREIARDOME
B, IBARY b5 AQERKLHENDOHBARD S
o, SO LRBAEOYUBRBLUEHAROHMIZH Y,
BEEFEBICOEPEL TS, THFREFEREDE
ERKW® Cdh 5 Haemophilus influenzae DS, 1970 4F
RRIZ f-lactamase B4 H. influenzae HSHB L, 1980 £
2% 5% & f-lactamase EEAET Y ¥ V) Vit (beta-
lactamase nonproducing ampicillin resistant; BLNAR) H.

influenzae BB L -0 TheT7 ¥y YR
influenzae \=X LT, F3WKEOL 7 L%%Kikin
vitro THROWHAEEEZ R T ERES N TV,

DX RBREERL, BEREMICX S0P EERRE
BEIGHEAEOBEVWEOL-727 5 L%ETH 5 cefpodox-
ime proxetil, cefditoren pivoxil, cefcapene pivoxil, cef-
dinir, cefaclor, ampicillin, X% A %% T % faropenem
O Haemophilus influenzae &H= 7 A TOHBHRIZO W
TRH%ITo 720 BHRIZT V¥ IV VIEREWRZITTEL,
BEGKR CHEIC 2 o Twa f-lactamase B4 B & U FEE
E7 ¥ CRIEBR SRR 3 BREAV,

I. M8 & F &

1. fEREHK

BEMRERD & U7 7 ARPERTIZ, FIMKFEREE
BB RERRETOEE SN BKRS K H. influenzae
TUM 8, TUH 36, TUH 267 ® 3 ¥k% Bi\27z. H. influ-

enzae TUM 837 v ¥ ) B tE#k, H. influenzae
TUH 36 (3 f-lactamase BEE£ 7 v ¥ ¥ ) VMt #k, H.
influenzae TUH 267 iX f-lactamase FELET Y ¥ 1)
viittE#k (BLNAR) THh o7

2. MEEOMEHIE

MIC I NCCLS icH# U, MERHGARECTHMEL
AL

3. fEHBHY

<7 A3 Sle/ICR(3.5 A%, H)% 18 TILAHW,

4. BRFE

EZEONTTICHELZCBOERZAWEY, T4b
B, w7 ARBRMERD MFL cell i- & 2 HRERX ML
2EMT 5, XHF, VEFEA Brain Heart Infusion
(BHI) $#biCF UK T1AERL7-E % 5% £,
35T T3 MR & MmN SEEL, RE
ABEERICTIAYE R IlEkEE, TOREIS
%% &) RPMI1640 (2 M&E L 7:c COHME 3 ks
L7-BRBERMBROA - LBERIIME, REXELS
1% - BAEBREZITo 7 1BMKERLIET, % 8
ALTVZVWEERS OIS BIREABAERICT
BMLUCBE L RIS, A7 L—N— 2 THONE - 12
AL7-Mfa%# Y 6 mL ¢ RPMI 1640 (= i85 L,
RREEWE L7

SERMELERLTI/0, BRESHMIC1% ALV~
V% 40uL BRET LY RICHKEET CRREE B
Z50uL BBWT L. BRE2HHED~Y RI2, HE

‘HARAHKKHKAE 5-21-16
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¥t 1H2H3AMEARE L, RRZESOBBICw
VANLAES S VB % HMAKISHWH L, 2mL D4R
BEADAS 1 H I ARDKEY 4 F—2HWTHE
VF4 X L7 ENEFRDOKREY A= D 10 REE K
RzENL, XEF, VRAF2&8LFaalL— X
Beihic 100 uL 83K - LTV, REFLEBICE-T
FMixITo 7

5. fERHER

Cefpodoxime (cefpodoxime proxetil) (= 3t), cefdi-
toren (cefditoren pivoxil) (BEMIE), cefdinir (IR
¥ dh L), cefcapene (cefcapene pivoxil) (3 B #%
%), faropenem (% ¥ b —) B X U cefaclor (£
ENE) BAMOHL» 2 bDD35 %2 %7 T/
ampicillin (& Sigma Db D EMHEH L 720

6. HEERTE

EEBRO KM RA X 200 cfu/mouce & ), RHBEAR
UTDdDiE3 T 190 cfu/mouce & LT, HEER
EBEITo0 BEWR~Y - KM v PoETITo 7

II. #& R

1. H. influenzae \Zxt 3 2HENRIE

H. influenzae 3 %kiZ2OWTDEEH D in vitro FLH
HEHFEL? (Tablel), 7 ¥ ¥ ) yEEMEKD TUM
8L TIE, WIFhOHEELHEVRENEZRL A
§¥1Z, cefditoren, cefcapene NHEHA H - L <,
R\ T cefpodoxime T & o 7z, Ampicillin % k& { X
TOHHEED p-lactamase AT ~ ¥ ) Vgt TUH
36 BRiCHH T 2 HETEE X, f-lactamase FEE 4 TUM
SHRICH T HHEALIZIZRA L TH 570 f-lactamase
FELT ¥ L) Vit (BLNAR) TUH 267 BRI %
LTE7 2 AFZEOHEN X, TUMSKDBEAIZHN
32 f5H & 256 fERIE L T 7,

2. WYARPERIIBIIANEERGROR

H. influenzae TUM 8 /& % = 7 A IC cefpodoxime
proxetil ® 1 [l 5 & % 4 mg/kg, 20 mg/kg, 100 mg/
kgD IWICH), 1H2E3 HMEORS L7 (Fig
1) EDO&ER, 100 mg/kg HG5HTIITRTDT I R

Table 1. MICs of antimicrobial agents for 3
Haemophilus influenzae strains

MICs (ug/mL)
TUH 36 TUH 267
TUM 8

(B-lac+) (BLNAR)
Cefpodoxime 0.03 0.06 4
Cefditoren 0.008 0.008 0.25
Cefcapene 0.008 0.008 2
Cefdinir 0.25 0.25 8
Cefaclor 1 2 32
Faropenem 0.12 0.25 0.25
Ampicillin 0.25 64 8

By microdilution broth method

DBAA (HEX - W) PoMITMBEhLh o7,
20 mg/kg 5B 13 ¥4 3.0320.76 log cfu/tissue (3 IC
TIRBHBRAUT) THH, 4mg/kg 5 ¥, KRS
BicH~EEEZ (p<0.01) 2o THEARILTY
7o 4mg/kg R EBRICBITAFHRFLEMMKIZ5.27
0.90 log cfu/tissue T, M4 5 B I H~H B (p<0.05)
PLoTHEAMP LT COMRED LIS, H
influenzae BB EF NV ICH T HLMBERDERYH R E I
B 50, 15 R% 20mg/kg ERE L7

3. Py¥Y) M2 H influenzae TUM 8 f& %
v IR T HIERMR

H. influenzae TUM S B#< " XX L, Eh¥h
N¥H % 20mg/kg1 H 2[E 3 HMES L, BEL&KAN
RELHEEEZHNEL: (Fig.2)o TOHE, bot b
BRYFEIENLT V2D, cefditoren pivoxil D ¥
2.3820.27 log cfu T7TEH 6 EARMBERALUT TH -
726 K\ T cefcapene pivoxil, cefpodoxime proxetil N
N G RAEN TV (EREFhDFE 2.9140.69
log cfu, 3.2120.72log cfu)e Ch 5 3 EHJiL, control
B, cefaclor, faropenem X5 B IZH~RE F I £ d M A
BA LTV (p<0.05),

4. fB-lactamase ¥ 4 H. influenzae TUH 36 & %«
R T B IERH R

H. influenzae TUM 36 BH¥«~< 7 X 2% L TTUMS
LABRDOERETVRFLERBRLAMEL - (Fig.3).
BRHROEN-HEAEIITUMS BEDE SR I
cefcapene pivoxil, cefditoren pivoxil, cefpodoxime prox-
etil TEN TN TR 4 B T 2.6210.71 log cfu,
2.63+0.29 log cfu, 3.68+1.07log cfu THholo Th b
3EAMTREBZIIZD SNl h o7, cefdinir, ce-
faclor, faropenem, ampicillin 5% & U ®ix 58

8.00
6.00

4.00

Log;o (cfu/tissue)

200

Control 4 20 100
Dose (mg/kg)
Drugs: 4, 20, 100 mg/kg, bid, 3days
B~ Mean +SD
~~~~~~~~~~ Detection limit

Fig.1. Effects of dosage of cefpodoxime proxetil on
murine bronchopneumonia due to Haemophilus influ-
enzae TUM 8.
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Challenge dose: 7.1 X 10* cfu/mouse
Drugs: 20 mg/kg, bid, 3days

B~ Mean +SD

- Detection limit

Fig.2. Reduction in viable bacteria in infected tissues
after administration of different drugs for 3 days to
murine bronchopneumonia due to Haemophilus influ-
enzae TUM 8.

a) P<0.05 versus controls and mice treated with
cefaclor and faropenem

b) P<0.05 versus controls and mice treated with
cefpodoxime proxetil, cefdinir, cefaclor, or faropenem
¢) P<0.05 versus controls

R LAERICERBEREAS LT (p<0.05),

5. f-lactamase ¥ ELE T ¥ L) YittEH
influenzae TUH 267 &~ 7 X233 2 iG#RHE

FERET VA THIENERDOEHRDRIIL-
lactamase B4 B X UFEEHRBREBICHL T

2o L L, cefditoren pivoxil (PR #F4EME: 4.18
+1.08 log cfu) , cefpodoxime proxetil (4.67+0.76 log cfu)
B & U cefcapene pivoxil (5.06£0.67 log cfu) i cef-
dinir, cefaclor, ampicillin #x5-H#E L UEZEH LKL
BLAE (p<0.05) ICEFEBARHL LI
m. % =

TP B EAE DKM 2 REE T 5 Haemo-
philus influenzae %, B-lactam REIIHLT22O0
HEEERESGIONA TV S, 121R=V) Y REER
Rig1td 5 f-lactamase # EA L Ttk 4 #B T 5%
A, b9 12ixf-lactam R EDEH L TH % PBPs
(penicillin binding proteins) NZER (4§ PBPA D%
R) 12Xy, ARLOBNMLET S EWE2 /T
5 (BLNAR) & TH 529", HETIX, f-lactamase
EEKROSTHESEIE 10~15% 2HFL, ZOHEIXK
XD 30% I\ HA~EV?, —F BLNAR KO 5 BEH &
1385 40% &, BRKED 5% LT ICHAB S RIZE W,
$7:, BEABIUBRRICBWTH 704 oFx/ o vk
EEICHMEZRTH influenzae B E I hTw
Zue, X5, HPPRSERMEOFEBEL LTS -
& 4%\ Streptococcus pneumoniae D&, HAEIZH

L7 LS

Challenge dose : 3.8 X 104 cfu/mouse
Drugs: 20 mg/kg, bid, 3days

E— Mean 18D
- Detection limit

Fig. 3. Reduction in viable bacteria in infected tissues
after administration of different drugs for 3 days to
murine bronchopneumonia due to Haemophilus influ-
enzae TUH 36.

a) P<0.05 versus controls and mice treated with
cefdinir, cefaclor, faropenem, or ampicillin

b) P<0.05 versus mice treated with cefdinir

¢) P<0.05 versus controls and mice treated with
cefdinir

8.00

6.00

4.00

[ng (cfu/tissue)

2.00

&;’ 4° cf' ¢4 f
Challenge dose: 3.7 X 10* cfu/mouse

Drugs: 20 mg/kg, bid, 3days

B— Mean +SD
------------ Detection limit

Fig. 4. Reduction in viable bacteria in infected tissues
after administration of different drugs for 3 days to
murine bronchopneumonia due to Haemophilus influ-
enzae TUH 267
a) P<0.05 versus controls and mice treated with
cefdinir, cefaclor, or ampicillin

FHR=V) YREIERZR I EREETT®ROS
BESRBE X 40% TH 5", L2 b, S. pneumoniae
RWHEESEZ R L TWAT 2054 FRECHMES
RYTHBRETRELICEVY, LI LRRTT
1, THRPREREEICNTAEOS3HR LT = A
REOHAUNEETH S,
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f-lactamase B4 B & U4 H. influenzae 2%}
TAHHE WL 7 2 AREOHE N IZM A5, BLNAR
HRio 4 2H# 5713 f-lactamase 4Bk E ST H.

influenzae | RFFVEHME SN TWE"Y, ALK
KRV OOBEKIHT 27 2 AREOHRE S
Bk b F R T o 2o BLNAR ¥ IZ% ¥ % faropenem
DHRWE NI H. influenzae DHEF RIS -7, Th
53 0NHHER VAT ABPEFNVIIBITLHE
KBRS BROBRTFEEBREHRBMELAEGERYD R
cefpodoxime proxetil, cefcapene pivoxil 3 & U cefd-
itoren pivoxil ASMED LI H K I FERL TV,
In vitro i H THL#eT % L, cefditoren K\ T cef-
capene AUV HLHIEME % 7R L, cefpodoxime D HLH I
B oMEEOH 1/4UTTCHozo 7RI 50
mg/kg#® I #% 5 % @ B 8l # * O cefpodoxime &
cefcapene @ Coun i TN FN 9.1 ug/g & 4.1ug/g, T
EFNFN190h & 0.78h, AUCIZ17.1ug-h/gk
6.6ug -h/g THBH™, ZOENEREHMIZ cefpodoxime
DINT A — 5 —DFhf cefeapene & NFERTWVEH T & %
RLTWh, —7, cefpodoxime proxetil & cefditoren
pivoxil %<7 212 100 mg/kg % 5% OMAN DA
BRIZIZIZE L Thoz Lt BESNA TV, IIHLY
i cefpodoxime D7 7 A D IiLiE & F& & H A cefditoren
D#1/2 TH D, cefditoren DEEEDEIEH L VT
EAEEDRICHEE TS L HME LTV 5, Craig WAY
ix f-lactam RIE D EHEHME R I IZBREH A T MIC BL
FOMFBERNFEEST I LREL T2, D LEOBED
S, HERRICIIPEED MIC Ot &R ERAL T oA
NEREL L URAESELRERENICKB TS EER
bhb, AERIZBVTDH, cefpodoxime proxetil D
XN R A% cefditoren pivoxil #° cefcapene pivoxil & (2(Z
F%Tho -BAHIE, FHAEOEN-FABRE LKW
BEAEAR(EREOHENEV) R ENRBHITON L S,

Faropenem 3B/ HEIZ L o TEI A5, FoWmED
DHP-1iC X o TAELShA L BE IR TV AE?, &
DEEH, I ARV EAKEERTin vitro FLE AN
POMMESNLERBRVBON LI LRHLEEZLS
ns,

AEERBEN S, cefpodoxime proxetil, cefditoren
pivoxil B X Uf cefcapene pivoxil (X7 ¥ ¥ ) ¥ E&EH
’izbHAABLNAR 207 Y € V) VitEkRICH
LCHAEMRERDEVHRFEINS,
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Relationship between MICs and efficacy of oral cephems against ampicillin— resistant
Haemophilus influenzae infections

Shuichi Miyazaki, Toshihiko Fujikawa and Keizo Yamaguchi

Department of Microbiology Toho University School of Medicine,
5-21-16 Omori-nishi, Ota-ku, Tokyo 143-8540, Japan

The increase in ampicillin-resistant Haemophilus influenzae isolates, especially f -lactamase nonpro-
ducing ampicillin-resistant (BLNAR) strains, is a growing problem in Japan. This species is a cause of
communitacquired respiratory infection. We compared the activity of oral third—generation cephems, which
are frequently administered to patients with respiratory inection against ampicillin-resistant H.
influenzae organisms using murine bronchopneumonia caused by ampicillin-susceptible, f-lactamase—
producing and BLNAR strains. After each drug was administered at 20 mg/kg twice a day for 3 days, we
compared degrees to which viable bacteria in infected tissues was reduced using 7 f —lactams. In general,
the efficacy in mice treated with cefpodoxime proxetil, cefditoren pivoxil, and cefcapene pivoxil was better
than that of those treated with cefdinir, cefaclor, faropenem and ampicillin. The in vitro activity of
cefditoren against the 3 infectious organisms was strongest among these drugs and that of cefcapene was
the same or a slightly less than cefditoren, while that of cefpodoxime was one—quarter or less than these 2
drugs. These results suggest that the drug efficacy in a murine infection model may depend upon MIC and
protein binding percent and drug pharmacokinetics in the infected tissues.



