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b b AR EE (- R X T Cefodizime(THR-221) DB

% B EHEBER - BHEITH - BRAIK
FRGEE - AT K - lE
EH#HLE  BTEKX
BRREELME ZAFEHE

Cefodizime(THR-221) D RMIM O IEMBMERMAEIC RITTERE, VI /- VEFALIALERL
(PMNs CL, €M CL)%XMIET A LICE WAL, CPZ, CPIZ EEML 7S,

1. Zymosan 8 & UF PMA % #i##| & LT, THR-221, CPZ, CPIZ ®100, 50, 1.6 ug/ml D& 4
D RBETUEE L7 PMNs 38 & UMD CL RIGICH 3 A ERIEHRRA LN N7

2. K. pneumoniae 163% Sub-MIC(1/4 MIC)? THR-221, CPZ, CPIZ C 3Byl 5i % L /- &,

W7 1452 MEAtALNRT,

3. THR-221THLEE L 7: K. pneumoniae 163, S. aureus 209P JC O CL R id, ROLHEIZHBL T
1.4~1. &R % R L7 (p<0.01), [F#%ic, CPIZ MLERMIZ 35\ T & THR-221 & A% 2 CL UG 2%

%R 725, CPZREBETIIEETH-7,

4. THR-221%& CPIZ i%, immunocompromised hosts(FFA% :8 %, SLE : 4 #1, EA:6 61, A
IF)DOEMIICH LTHIRDERMALR, FOMEREIZEMCL ¥ MBS €/,

5. THR-221, CPIZ, CPZ @ Sub-MIC TALEE L /-8 D CL 7 peak B5fid, ROABEICHEL T
EHEL TV, CORRIE, EERTENLETLILIZE), Bk LOMiEA 7V = v EEITUE

THIEEFRKL TS,

Lk X b, THR-22142 immunocompromised hosts (ZRFEY A MRS (23 L THER L EHDO—D

ThortERLNI,

MEBEEDERICER SN AMERRFEERATEH
B oIz, B M IRE, EERBITLRED
EABEOMICES DEFNEETHHZ ENFALNT
VWb, $70EE, EEOBRRSAET ChHLRML,
#Hh LOMERF L RENKDOBNIOKEERLDS, in
vivo IR L FMH TS ) A TCEETHLLOEmEN L SN
'cu\bl—ﬁa

THR-22112, ABREAAENICHE L TEGRHRS
ERTVHLHREINTVAF LVEFHAL7 2 2R/
EWMEThb, 50, HLAIZEFDRFZ in vivo TORK
REEREORRLMET 572012, FROKMAIBGE
ICRIZTHE %Y, BEMRIZH®T 5 chemiluminescence
(UMTFCL)2RETAZEIZEI DRI LA, 612, B
% A #) @ Subminimal inhibitory concentrations (1L T
Sub-MICs) DiRETRET 5 = &2k HHBHE(LS,
ERUBEORMME - MERICRITTERIIOWTRE
L7zo 372, BRI in vivo HEMENR TV B E ENRT
V2 % Cefpimizole (CPIZ) & U Cefoperazone (CPZ) % ¢
L LT, EADHERICRITTREIC OV TEAIM
DHBEITo7. SHII, AEMMBERMIZH), 205
AR L % 5 TV2 % immunocompromised hosts &

DRI L7-BMRIIOVT, REAICALN LD LR
LTREWREDBIMERMAON DN E ) P20 TH
RETL, BRHLAALEBI-OTHET 5,

1. HRBLUHE

1. EREHR

THR-221( KB ER T EKRR X)), CPIZ(FHEERK
KEt), CPZ(BUMLFBRAR M) AL,

2. EHEHE

S. aureus 209P JC, K. pneumoniae 163 ( X WE3E 5 T M
RHRFAREDEEKS M E ) % heart infusion (HI)
broth (%) (2 T37C 188 M LT L, 2000 rpm TI155-H
O L THAELED, £EAEKT20ELKSER B
BE1IX10° cells/ml IZREL7:,

3. BREMR

B5~UE I TORMEAIF LR E LT, Lichk
WEOEMIREICRIZTTERBIIOVWTRIT L, 1,
6 FEHID immunocompromised hosts 12Xt A B %
AhHIOIFEEEE 86, SLE BH 45, 80kt
DENG6HI, HHEEIFL L UEHARHRPERE S
FIOEMILIZITT BHRICOVTORET L7,
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4, BEFEREICIIBOBBEILOMER

K. pneumoniae 163, S. aureus 209P JC 0> — g 3 2 i {
% Hibroth iZ 1 %#HE L, 2~3RpRIRMEEL, #9100
cells/ml DHE A % XK % & A 72 HI broth T 3 BEMIRES
EL7. TOWMMSmI IZ2B5% 7V F LT NFE F0.31
mi(BARREEL.5% ) L IR Lo THM L - E % i
#%, 1% 0sO« CEE L, 16~18RMZiRHM L 2Kk
#@L, 7hVa—VHFRFIITRK L. KW TEERS
ZINVCEBRLAABLBERAGCHRL, AEEXHMK,
EEE TR (G NER - ISIDS-1308)) IC TH#k %
gL,

5. KMEOMLEREIIRITTREWROLR

1) {LFERE(CL)DRIE"

£Mm CL OFER, ~/3) X 1(10 U/m){R1 L 7= £
i1 ¥ Dulbecco % minimum essential medium(MEM : H
K)TLEFRLZ-bO0EXAR L L7 (£M0.1 m+
medium 0.9 ml)o Luminol 20 .1 #ih0#%, 105-M37C T
preincubation L, FBME %Nz T205M® CL % HIE
L7 FIBMEIZ, LECHIE100 41(1X10° cells) DRI,
zymosan A 20 xl (500 ng), phorbol myristate acetate
(PMA) 5 p1(0.5 ug) % fF L72o MESFPER(PMNs) I,
AWM %4 8ml A/ YINERM L, 4.5% dextran (&
LiRETH, 455 MFERBE L7 L% % Ficoll-paque St E
WHEIZER L, 400G (2 T305-M&-L- LT PMNs %18,
%7 ¥ 5 RMIK % hypotonic lysis i~ TEZ L, MEM
(pH7.4)IZiFE &4, FD1X108 cells/ml X A¥ L L7z,
CL fil%E X, £Im#: & 4% Biolumat LB 9505(Berthold
HIEMEH LT 72

2) BEREHRORMRD CL IS RITTEEEH

MEM TI0f5 &ML A-£M 1 ml 3 X UF PMNs 1X10°
cells/ml (ZHAEWH %100, 50, 1.6 ug/ml DREE %25
& HIZI|ML, 37C T104 M preincubation %, Zymo-
san A ¥ 7213 PMA 2 RI3#H & L C2040 Mo CL % #llE
L7zo B#tiZ, 2053R9 CL D#2 counts 2 TdH 5 Total

CL 8& Upeak T TOREM THAML, M &iSmaE
(control B) DEFIBINMICM T HHLELHFFETRL
A
3) BMMEWRICE S Sub-MICs LA CL 1K
ZTER

THR-221, CPIZ, CPZ M1/4 MIC DENM K ikIEHF
TET T, S. aureus 209P JC, K. pneumoniae 163 % 3 B§M]
HI broth D TIRIMIERL, T+DLHEL EBAMKT 2
I geEr%, WM E1X10° cells/m! (A% LA B A AS
KRR SE, AROEGTHREMRKLER IOV
Th, WME1X10° cells/ml A% L7z, £M CL 122
VWTH, BE%1X10° cells/ml(100 1), PMNs CL (23
82X 107 cells/mi(20 p1) 2 HIMA & L T203MORIEH
IR A IEEBREBHELIE L, REYWKELEE
DCL B LT, PMNs CLIZBWTH, # 7V =>
RFELLTRERAABR 77— Vili& % 1 %i#& (10
w2 B LML 7. THR-2211ICB L Tit, 1/2,
1/4, 1/8 MIC @ Sub-MICs D THRER L 7 K. pneumo-
niae 163N LM CL ICKIZTHBIIOVWT ORI L7,

S. aureus 209P JC (23+$ % THR-221, CPIZ, CPZ M
MIC(BE %% : 1 X108 cells/ml £:#8) 12, FhEN12.5 ug/
ml, 12.5ug/ml, 3.12 ug/ml T, K. pneumoniae 163
12t 4 % MIC 120.39 xg/ml, 25 ug/ml, 6.25pug/ml T
Holo

FEHLR L, Student D t-BREICE Y LB L, Mann-
Whitney ® U-BREICTEFDAEMRZHE L

I. & "

1. BEREWERORMIO CL IZRIZTEREEA
Zymosan B & U'PMA FI@IZ X 5 2M CL ICH LT,
BADREIZB D THR-2Z1DEEERIZA LN »
572 F#EIZ, CPIZ, CPZ L I CLADEBEERIZA

LA o 7:(Table 1)o
PMNs CL IZ3t LT d, &4 DiREIZHITH THR-221,

Table 1 Direct effect of antibiotics on whole blood CL
Mean *+ SE, n=8
. . Antibiotic concentration (xg/ml)
Antibiotic Stimulant 100 =0 L6
Zymosan 106 £ 5 107 = 2 105 £ 5
THR-221
PMA 110 £ 7 106 £ 12 115 £ 7
Zymosan 114 £ 5 109 £ 109 £ 6
CPIZ PMA 105 + 4 102 = 116 + 8
Zymosan 89 + 2 90 + 97 + 3
cpz PMA 103 £ 7 108 + 18 104 £ 8

Results are expressed as % of the antibiotic-free controls
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CPIZ, CPZ DEEMEH I A LNA A o7 (Table 2)o
BLEX Y, THR-221i3 AAMAEOIEERRRBH MG I
BRICRIEEES L 2WRATHAL Z LATRRENT,
2. MFHMMIC L HHERLORE

K. pneumoniae 163121/4 MIC @ THR-221, CPIZ, CPZ
IRMERSE-BOBOHBEE{LE Fig. 1IZRL
7oo BHIKMIBHIZH LT, 1/4 MICLEMIZT 4 T 2
v MEMH SR, BRI IIEFMOEIHALNZ
Mol

S. aureus 209P JC %1/4 MIC @ THR-221, CPIZ, CPZ

T IBRMILE L - A 0B LR, »wIhOREWR
KBWT L ERLEMALR o7,

3. Sub-MICs LB D21l CL, PMNs CL IZRIZT

1 2

THR-22101/4 MIC T 3 BsMLIR S 1L/: K. preumoniae
16317 ¢ 5 A ¥ METBH, DL LHBHRILE
B LM ENEYE L0 LM CL i&tE % Fig. 2
l2R L7 THR-2210M X, KAEMLHBLTHE
o CL &M% UM 8¢ (p<0.01), MBFIC peak BEM
DRI HNT:(p<0.01), FEEED CL MMEHRI

Table 2 Direct effect of antibiotics on PMN CL

Mean + SE, n=7

Antibioti Stimulant Antibiotic concentration (x«g/ml)
ntibiotic imulan! 100 50 16
Zymosan 117 £ 6 98 £ 6 96 + 7
THR-221
PMA 108 + 4
A 111 + 8 14 £ 9 97 £ 5
CPIZ ymosan
PMA 100 £ 12
CPZ Zymosan 99 + 7 99 £+ 6 109 + 4
PMA 101 £ 7

Results are expressed as % of the antibiotic-free controls

Fig.‘l Scanning electron micrographs of K. pneumoniae 163 cells treated with 1/4 MIC of each

drug for 3 h

Untreated

40%yv 5. ez2xd T 99y 0823

THR-221
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CPIZAEBET LB INA, CPZUBETIIBET
Holo FIREIZ, TMPMNs 2 HVWTERY T 7258
4Ty, THR-221, CPIZ LEdiz£Mm CL & Fiko CL
WoaAtAHA LD, CPZ TIdEBHTIZ A 5 72 (Table
3)o

—7, S.aureus 209P JC ¥ HRE L L-HETY,
THR-221, CPIZ ®1/4 MIC LB IZ RN & B L
THEIZ PMNs CL ZH S ¥7:44(p<0.01), CPZ 4L
FH Ti2 CL MMIIEE TH 5 72(Table 3),

& 512, THR-221/01/2, 1/4, 1/8 MIC @ Sub-MICs
T K. preumoniae 163% 3 BB L - 3E&TYH, K@
BICHB L T2 CL DOMiRA1/4 MIC DA & Rk

2 2 h7:(p<0.01)(Fig. 3 ),

4. MAeDBEBICBITALMCL

K. preumoniae 163% R MM & L 7:20 M D21l CL %
HADRBTRE L7 (Fig. 4)o SPEMMmRIE T,
MRS L THEICLm CL AWML R L (p<
0.01), KAVERIZATRT % i B M B Bk > N AH2
i, —%, FEERE(LC)TIzLm CL iMEMTH
27:(p<0.05), ENMNHELETIZ, MBEKAIZHBL
TCLMBIBEMMERLAMERLODTIX N7,
5. M4 DEBIZBITS Sub-MIC LEM DL CL

LRIZTESR
KR ANERE LR ML LTHIE L€m CL iM%

Fig. 2 Kinetics of whole blood CL stimulated by K. pneumoniae 163

X10°
cpm
K. pneumoniae 163 treated with
5 1/4 MIC of THR-221
Untreated
2 K. pneumoniae 163
O
1 .
10 Zb(min)
Table 3 Effects of K. pneumoniae 163 and S. aureus 209P JC pretreated with antibiotics
on whole blood and PMN CL
Mean = SE
K. pneumonige 163 S. aureus 209P ]JC
Stimulant
e L. n=9 n=6
Antibiotic Whole blood CL PMN CL PMN CL
THR-221 137 £ 9** 178 + 21** 140 + 24**
CPIZ 143 + 5** 171 £ 20** 161 + 29**
CpZ 112 + 5* 137 103 £ 29

Results are expressed as % of the antibiotic-free controls

*: p<0.05 ** ;. p<0.01
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Fig. 3 Effect of K. pneumoniae 163 pretreated with THR-221 (1/2,1/4,1/8 MIC) on whole blood CL

(t‘:llll(l: : >

'1'1 Mean + ST no2 e p < 0.0]

Control 1/2 MIC 1/4 MIC 1/8 MIC
(Untreated)

Fig. 4 Whole blood CL stimulated by K. pneumoniae 163 in various diseases

( % 10°
counts .

\N\}

o 2 p 0.05
ss: p .01

Ny

CL

11

Healthy Bacterial Li\';?r Elderly SLE Lung

adults infection cirrhosis patients cancer

(n=9) (n=8) (n=8) (n=6) (n=4) (n=3)
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100% & L7288, FhicH T84 0RANBNENE
mCL{FHOHE X EaFET/RLA(Fig. 5). MEEA
BB XUMEMAAER T, THR-221, CPIZ i3#)].41%
IBEAEICCL MR LR L 22%(p<0.01), CPZ i
#¥1.1~1.265THhh, CLYNEMHRIIEETH -7 Im-
munocompromised hosts & Vb LB BFEEE(LC), 80LA
LOEAOKMIRTS, FHLEIZL ) KERICRHET
LiEMBEBHEOMIA A S s ht, IR LMK
RBSERICHB LT, €401 CLINARIIBETH
olte —FH, EHKIZA VAL, Mg SLE BE T
CL DM R I RIFTH 5 720

6. Mm%k CLIGEMHICRITTES

FEER MK & AEMLIiR (56T, 303 hnkiR)
R4 ONETRAOL(BR20 1), HEREELS
4, K. pneumoniae 163 % FIH M & L THIE LB ED
PMNs CL #/R L 7=(Fig. 6 ), MikPIc&EHF SN L84k
ENBVITL, RIKFFHIC peak B IZEMEMAAH S
iz,

7. €M CL ? peak BFf] 12 K& iZ¥ Sub-MIC LB H D

e

BHFAWE D1/4 MIC TRER L 7: K. preumoniae 163
DL CL ) peak BFfICRIZTTREIZ, RABEHICH
BLTERICESL, MAERLcIs+ 7= HR
PAELTWB I MRS R, ORI, Bk

MEXH L, AWM CL O peak KM ATE KT 5 IF i
TR SLEMERZLIZBWT Y, £ peak BEM % Al &
4 7:(Fig. 7 o

o = ]

THR-2211%, ~F 2 PE(BR) L VvV H(IL)TER,
MBENLHLVENEL7 2 ARHEWR TH S, &
Flid, in vivo DIBRREYP ERROME R A MIC 2 6 JfF &
N EOBREMERLTED, £EANBRAENRT
WAHLHEENTVAY, 40, HLIIEFIEARDORK
YR e RIET 5 ER AT AN EI N EN<DE
KT, READOLM, 58 PMNs ¥ VT, AR
1t 4% ¥ (chemiluminescence) 2 HIET A= L2k W iR
Lo TORE, AFICIRMICERERLT, &
MRERHEL LE S ERRBO O D 7, [
RIS, CPIZIZDWT H L2, HLADHKTIRE
MREIcE 2 2 EEHERIALNT, CPZ FAKTH
olce —F, BE, FEWRHMIC LT (Sub-MICs) D
REICBWTHICE X 24 OREIRIT S h, KM
R mik, Wk EDEEOREBHETF L DBHERAH
EB BN Tvr5239, Sub-MICs DHL4WR DM E DK
IZEZB1ERIR, MEMROWMELHRELRLEHIZE
DWR2BH, EEMRBESNE=HAEL T . AH)IT pe-
nicillin binding protein 3 (PBP-3)IZ B A54<, B

Fig. 5 Effect of K. pneumoniae 163 pretreated with antibiotics (1/4 MIC) on whole blood CL

« :p 0.05 -
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ve:p 001 I%
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Healthy Bacterial Liver Elderly SLE Lung
adults infection cirrhosis patients cancer
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Fig. 6 Influence of serum complement activity on the pesk time of {PMNICL by K. pneumoniae 163

PMNs 1 X 10° cells/ml

K. pneumoniae 163 2 X 107 cells/ml

@®Serum- free
(i;g: (®Normal serum 201

104 (©Normal serum 15u |+ Inactivated serum 5u]l

@Normnl serum 10u | + Inactivated serum 10l
(©Normal serum 5ul+ Inactivated serum 15u!
(DInactivated serum 201

(b)

10 20 ISTO' (min)
Time

Fig. 7 Effectl of K. pneumoniae 163 pretreated with antibiotics on the peak time of whole blood CL
in various diseases
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7427 METB%EH% v, THR-221%1/4 MIC |2
BT, K. preumoniae 163% 7 4 7 X » ML EE7:, &
biZ, SO LRNTILE T 7-MN L, M LR
O HRVEAET L L, BREENMIETTLZE,
B-5 7 97— YEERMNET T 54 DB OKEN
MRIGT B ENRESNTVAE™Y, T/, Sub-MICs
CRBINEEIR, BM, WikkLickh, Lo
CREBEEYZIR T RAZ LA ME SN TSI,
4E, #4132 THR-221001/4 MIC CHILHE L 72 K. preu-
monige 163%¥ VT, ERBANDLM 5 & U5 M PMNs
DRERICHET 2 EHBERHELILERE(CL)T
WE LBRET L7z £DKEFR, THR-221LH B i3 R0 B
CHBLTHLAEIZECL 2 MmsY, ot 7=
ViEME BT 5 peak M OEHAMBE SN, 20
BRI CPIZ LRI TH 57275, CPZE Y REEIZEN
Twi, 7, THR-221iICM L Tk, 1/2 MIC, 1/8
MIC DBEIZEB T, K. preumoniae 163 % L L /=154
ORBEOEM CLIZ5 X 2B YR LAY, FHkIC
CHhODBERBIZBENT S, KEROEEBETRLGE
FRESHE, 1/2~1/8 MICs 2B\ T b &K D host de-
fense BB L DB HIEAI R I N, E61Z, S au-
reus 209P JC ¥ R W IZ L 7B S TS, THR-221¢&
CPIZ iX1/4 MIC LB IZ BT, RMBROAIER I
THEMMERRMEL UL S22, CPZ TRENE
HiIBETH 72,

£ CL 2BV Tid, peak BFRIZHETHZ LIZL Y
ME+ 7 = iEEE R TE BAN0, s DRETH,
FrEE% < SLE, EAEREBL LOBHEMEL*HTLE
FIE peak BRMATEER T2 2 LAFED LR TE he12,
HHELHEA B S AOAOREFICB LT, miF
ISP VT & peak BEMAEME T AN A LN
720 TNEIZ, THR-221AERHE D peak BEMI DA E 2 E
#fiid, Sub-MICs WEEAKLBEIIHELT, &0 &
CMEFOHELFERMTHILHIFERO—DOTH AL
SN, 861, BICLAHBOHRELEBL
ERIZBWTH, THR-22IMEEAIRAERICHBL T,
FHROHRESHMMT 2EEI AL TE) (kBEK
7= %), GIMMELL & ® Clindamycin THLEE L 7: S. pyoge-
nes Y, RUBEICHE L THEDHREL TES L
EVIIRELEHKTH o723 MEPKLEIZLD), #
EHHRSNL T L 2BERADBELRSH 500
Livewdf, TOSICEALTRASER LT ZITH
o2 WHETHD, TDL I % Sub-MICs 2BV T
b BRIR LR BE ARSI T 5 &4 1, host il DEER
PiHBBPER THHI EMRRE LS, S EFK~L I3,
V1 H W 5 immunocompromised hosts & T\ 5 JFEZ,

SLE, EA, i ELEEMRE LT, MDY
RKND1/4 MIC TR L 7:K. preumoniae 163% AT, K
R 2GR RLEEem CL THIE L, #
HMBACKR e AMEREH S VHMEIGRIERED
CLIEMEE LB L7z, EDMR, WITHhOBEIIBLT
 THR-221MLEMIC & h £ CL X Mia L 77, {E#ik
Mm% A LITR CL MAEVFEEREL, BEALELT
I3 CLHAMIRIZBETH o 720 —F, EHUIL S
2704 FRERAHO SLE(MEAIXIEH TH) LR E
T, EXALEE»ENLULD CL MR ALN
Lo SOD&ILMRILCPIZ THLALNIA, CPZTid
BETHo7, LEL YD, THR-2210DBE N7 in vivo %D
ROFREI, EERAMEICERL TBERFROREE
EROLDOTIEZ T, Sub-MICs IZBWVTHIZHEMN
bk 5z, RERPHEIIL ) ICRARBESNRT
{F52ELT, £GHHEFEOBRHIBBEERALED
LHILENED—HTHHEEZOLN:, THOLDHHE
iz, BENZEHN immunocompromised hosts (2B
THROOND, SHOBEL LT, KMROMBIEE
TR#EL IO ETHMEDERBEEFORE S,
EOREITETTNIMANK L DB HIERAMSA LN
b, EVIIEIBRLTVPRITRIEZ 62V
ETH 5,

X [
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EFFECT OF CEFODIZIME(THR-221) ON THE FUNCTION OF
HUMAN PHAGOCYTIC CELLS

Yasuo ONo, YuicHiRo UEDA, Masumi BaBA, Norio Nozug, TosHIAKI HAGA,
AKIRA MURAOKA, HAJIME NisHiYA, OToHiko Kunit and HiDEO MivyasHITA
Department of Internal Medicine, Division 2, School of Medicine, Teikyo University

We investigated the effect of THR-221 on the production of oxygen-derived radicals by human polymorphonuclear
leukocytes (PMNs)and whole blood by a luminol-chemiluminescence (CL)assay, and compared the results with those for
cefoperazone(CPZ )and cefpimizole(CPIZ).

1. No direct effect of THR-221, CPZ or CPIZ was observed in CL response of either PMNs or whole blood preincu-
bated with each drug(100, 50 and 1.6 xg/ml)even if followed by zymosan or PMA stimulation.

2. After 3 h exposure to subinhibitory concentration(1/4 MIC)of THR-221, CPIZ and CPZ in a shaking water bath at
37T, K. pneumoniae 163 manifested filamentous formation.

3. The CL response in THR-221-treated K. pneumoniae 163-and S. gurens-209P-JC was 1.4~ 1:8 times higher than in
controls (untreated) (P<0.01). CPIZ also showed similar activity to that of THR-221, but CPZ had lower activity in its
CL response.

4. THR-221 and CPIZ had a similar effect on whole blood CL of immuno-compromised hosts(liver cirrhosis : n = 8,
SLE : n =4, elderly patients : n = 6, lung cancer : n = 3).

5. CL peak time by THR-221 and other drug-treated bacteria was short as compared with that of untreated controls.
These results suggest that serum opsonic activity (e.g., complement activity) is increased by bacteria pretreated with
these drugs.

In conclusion, THR-221 is one of the drugs which should prove useful in the treatment of bacterial infections in im-

munocompromised hosts.



