128 CHEMOTHERAPY OCT. 1888

Cefodizime DEBRM L HEEB T <7 R BT HIERBHFIZDONT

ZERT - PIRER - KW - IWHEXR - HHEX
KON G T Heth 2 B SR FE T

RBAIRK - LS - =46 i
I/ — LTfRRT
TF I R 2 R 2 0 1 12 T SR MG A

Lt 7 7028y RITEWMR TH S Cefodizime( THR-221) D in vivo AR D & M~/ L T 5,
ERB L UERY AP HEET <7 A COMBIAT LN iERRETR L2, EiZ THR-221D
in vivo CORNLHEELMBET L7012, £EHHRFLOMEIIOVTHRIZITY, UTOAR

L 1) E(PAN

1. THR-22Li3MBPHHEEIR T <=7 A (X #, Adriamycin LBV B W T BN /-iGH R L RL,
EDso fHIZIE# ~ 7 X123 {, Cefotaxime(CTX), Cefoperazone(CPZ)&L N &ix5 D IZN TV /2,

2. K. pneumonige B iEMEFIZ BT B <y A MIEPIR MR (PEC) ® acid phosphatase &% i3,
THR-221 500 mg/kg iEMBHZ BV TLERAL, CTX, I bO—NBEOERIN bED 5T

3. THR-221 1/4 MIC FFEFIZB\2T PEC D K. pneumoniae |34 4 2 K EIER 1ML 72, 2
BRBIER 2 THR-221 BRI ~40. 74558 <, CTX D7. 1L h o LT/,

4. THR-221R1LEH# 12 PEC @ Nitro Blue Tetrazolium(NBT)&TThE% CTX, BULBEOFN LD

LABILERSE,

5. THR-221F/LEBEII< 7 ABBAICBVWTAMRICAE SR ), Witk BHORME
BEROONLD ol CTX BINE, EAEIIREL M THMML, <7 ARL2EEELL,
K. pneumonige D= 7 ARKGEF 13 CTX FLHE, EMBEEIZHEL T, THR-221ATAFIZBVWTELL

BT L7

PEC D74V /— LABED LR, PEC L DHEMMHIEH, NBT 8TV LAEINODKELD,
THR-221DENTZ in vivo fERIZEEBHEAF L OB TN BB EBICERLTVWL I EH—FHEEX

2% (WALS

Cefodizime(THR-221) i3\ ¥ X ML (FaSH) & VLt
(L) TER, ARSN/ESAE7 70 xRV R4k
MATHY, Fig. LIIRTHER AT 5, FHHT S

Lt BUEIIN L TRLCIEANRY P 7 4%,

in vivo IZB WV Tin vitro THF SN DU LDEBRE %
AT TEERELTVAY, 40, FK43ELpHEEK
TECBIT HIERIFE L £ DT % Cefotaxime, Cefo-
perazone & LBURET L7- D THiE ¥ 5,

. RBMEESLUFZE
1. EREHR

REFER L LT THR-221(KMEE ST E, ~F X M,

ERM) 6 L OHEBEL LT Cefotaxime(CTX, ~F R
F#t), Cefoperazone(CPZ, EIL{L2E)FFEA L.

2. EREKk

S. marcescens GN 7577, P. mirabilis GN 475413 * ¥

V= LR ERE R L. BRSO K. preu-
moniae 163, K. pneumoniae 109, E. cloacae 11813 KBEE
i FARARCREL TS0 DL EA L,

3. BREHOAR

Nutrient agar (Difco) & T37C, 18~20BRjkc% |L7-
%, REAERICTEBRRLAOORERE L Ih
CORBIIERHEN IS ZFNEFhOBKROIEE/EL LS
I, REERDDHVIE5 % LF >~ (Difco) ¥ VA
ML,

Fig. 1 Chemical structure of THR-221
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4. (EH®Y
EEREHYM I BALB/c =7 A (8 AN, #)%2F L LT
HVvi7zo S. marcescens, E. cloacae DEEHMERIIFT Bk
HERIIT ddY =7 2 (488, H)ERVL,
5. BUEEHHEEIET < 7 2 OERL
Adriamycin(ADM, 1B#1%8)10 mg/kg ¥ W% 3 AAT
ICHEBPICHES Lc, X MBBSHS X M4 % K (MBR-
1505R, Hir#t)% A, 250, 450 rad % % 3 BATIC
Folo FLINLOFRE Y RIDOWT, KM
nPmRKEFMEESHTITEMELT-8, ¥4 7V¥ o
YENSTE L7,
6. MLBHHFEBRT = 7 2T 5 BBGHHEH R
1) =7 AL SRS
1 B6~10ILD=7 2 ¥ A\, K. pnewumoniae 109, 163
B & U P. mirabilis GN 4754138 {0.2% 72130.5ml %
BRI EE L7, OBz S B4 F L IFHELD
DREBPICERE L, ERRBERICERL SR
BEH % S. marcescens GN 75778 & U E. cloacae 118D
S EAE2, SERMEIZ2E, OB IIRHEME 2
B&ICIEETHRS L7z, HIERS B~ AD&EEE
BEL, SHEDEFH LY Probit T EDso % 3K
7o BEALEHBOWEXSml DBREEREL <Y AR
BRIZEAL, &= ¥ =T L-&ORETY, B6
NERBEICOWTEEETRIE L7
2) BREAREMR(PEC)D T M v/ — LBEFEN
KEWEERESml <7 ARBEAIZEAL, £~
=T L% TV PEC 23RELL 720 & L5 8E
(1500 rpm, 7 %7, 4TC)IZTLEFEF%KBE, Anmonium
chloride potassium solution (ACK) %3 (1 L#, NH.Cl
8.29 g, KHCOs 1.0g, EDTA 0.367g, pH7.4)Ii2& D
BATARMER% &M L, Hanks(= » X4 )E5#1IZT 3
ELEOGEFTITo 7, BONA ML 1 X107 8/ml 2
ARL, Vor— -l TREEIMREBIRL-bD%
BEME Lz, BEEEOUEIIESERR 7 7 5 — Xl
EH¥ oy MEEMFZAT77BTA L 73—, FEHE
I¥)xHvi,
3) BEMNIREERIE
BALB/c <7 A, M, 8iA#, 1% 3LIZ THR-221
3712 CTX D500 mg/kg # R Tix5 L, HEREayICHRE
P (2 DT HPLC %2 CTHllE L7z, BEMIREIZE
Hix5 %, BEAICIn OERERHES L, £ORYLR
IZOWTHIERTT 70
7. PEC ® NBT BEREICRIZTERIIOVT
1) PEC D%
2YRABEBRCL%AARS -7 )I =5 3ml &
HEL, ABMBICREARICTHESIN/ PEC 2

L7 BO6NT PEC ¥ ACK B, MEM ¥5itb(Flow
laboratories) (- T#E# L, MEM B #hi2 THIK MK % 2 X
10818/ ml (S L 720 ¥, ADM LFL=r 22DV Tid
FARY=S) A=Y 2R L TCRHAERIZT
PEC ¥R L 7=,

2) WHALE

K. pneumoniae 109, 16387108 cells/ml D ik % sub-
MIC ® THR-221, CTX, CPZ ¢ &H L/- X b
(Nutrient agar, Difco)lZ#4K L, —M37T (2 TH X%,
WEERICTEHINLEHE Lo EALEMRE L K
pneumoniae 10985 T3 THR-221, CTX BL U CPZ 3%
n¥¥hn1/8 MIC T& 50.1, 0.05, 12.5ug/ml & L, K.
pneumoniae 1638k T3 THR-2218 L IFCTX £1/2MIC T
$%50.2, 0.05ug/ml & L7z,

3) NBTRITHEDRIE

/NREREMIC T PEC AMM(0.5 ml) & AERE 1A (K.
pneumoniae 109, 1634k EH B &, FHIATLBE, 2X
105~1X 107 cells/tube) #37°C, 2.5BfRIiR#IEEIT - 72
%, AKKO NBT BITAELHE L7, NBT EITLHEDH
FERHOLDHEIZELTITo7 THabL, B
PEC i2###(2.0X 10%ells/m1)0.5 ml {20.01 N KCN 0.1
ml, 0.1% NBT 0.5 ml %0 % 37C {2 T304k %,
0.75N HCI SmliNz TRIG%2#ZIEL7,

.05 M (2000 rpm, 10 min)iZ T PEC % [IYLL, &
nZ4aml o) &M, 100C, 15MHIT7+ 07
H 2 it L7zo ODsisen (2 THE % MIE L, NBT BT
#E% OO0Dsisn T/RL7:o EH~V7 A& ADMLE <
A4 R L7 PEC I22W T, NBT |ThexillE Lit
BEiTo7

8. PEC L DIBHREIER

BEERICTLEROAETRIL/ZZ PEC £ &4 1/4
MIC @ THR-221, CTX ¥ &% ¥ 5 RPMI ¥ # (Flow
laboratories ) |Z %8 S &, #92X107cells/ml (ZFHE L 72,
Nutrient broth (Difco) {2 T— & 5 % L 7= K. preumoni-
ae 163tk % % E %, EHEH RPMISEHIZPEC & 1:2
(K. pneumoniae 163 : PEC)iZ% A & HIZRML, 37T
TIRBTEELIT-/2, KL, 2, 4BMBICAR
BrilE L7,

9. #WikE OB HREER

K. pneumoniae 163, S. marcescens GN 7577#RICHt ¥ 5
THR-221 L #ith & DB HBEERIIOWTRE L7 #ll
EFHEIREODOHE ILELTIT -7

bbb, 20%IE@MIbe b MiEM L-broth 2 IDso
(50% REFHILME)D THR-221 L WO ICEBRE R
IFERVEHER(ELVE Y MK BRER)ORKEL %
Mz, FNICRERE %105 cells/ml (2B X HISHEFMEL,
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37CIST1, 3, 5, 24FEMEkk, TNEFNOL MK ™ R 74800+ 510/mm? (2% L, ADM MLEE~ 7 2 T2000
2RE L, +600/mm?, X WL 7 2 T830 £ 120/mm*(250 rad),

10. HHIRTLIIZ L A2 MOBRN OB THER

K. pneumoniae 1638k%7.2) D FiEIC TR 217 - 72
%, 1/2MIC XK+ ELRMERIMEL, ADM L
ey AIHBRIRG 2177 EHFEOREIR 1T
A5 AR LT -7, 70, BRI
BACLME LR, 2, 6, 24, 488FMEIZ6.1)D
FEICHE L TRHEETT 720

I. ¥ £ S
1. MBEHHRERT =7 21237 5 Mg %
1) 29 RAEEBRANT LR
ADM, X MLHE7 " A OMRPHEEETIE, MEH
234 5 HBRALE T B MK OKALIC THREL 720
Tbb, K preumonice 163BKMRIZ BT, MLD fl
IZIEH¥ <~ A2.7X10%ells/mouse, ADM LB <7 X1.1
X 10%ells/mouse, X #LE~< 7 X3 X 10%cells/mouse T
Hh, BFEIABDHONT, T/, BMRKLEHE~

270+ 60/mm*(450 rad) Tdh 1), ADM, X LB 2
TRAE(p<0.01)IZEF LTV,

SHHDBBBBRIET <Y AL HWT, 77 LT
FAM 5 BRIZ DT IR SBeiG MEN R & M, EDeo il % Table
IR L7

K. preumoniae 163812334 B iAMERIL CTX L ¥
LT, E#~<"% XTIt THR-221 2.37 mg/kg, CTX
3.16 mg/kg & 12IZAHTH LA, BEPWEET <
2BV TIE, X #, ADM LB 3tiZ THR-2214%55.9,
36.2 mg/kg & CTX M257, 286 mg/kg & 1) b N /-iEH
MEERL

K. pneumoniae 109, S. marcescens GN T5TTH#RIZ B\ T
%, THR-221i3E% DO MIC %X R+ CTX, CPZ&h ¢
EH - MU HEET 7 AR BN ERDRETRL
A

P. mirabilis GN 47542 BWVWT, EH~ Y X Tidid
(ZEI%D EDso B RTCTX &0 b, X REBYH<H X T

Table 1 Therapeutic efficacy of THR-221 against experimental infection in normal and immunosuppressed mice
Strain 5% MIC EDs (mg/kg)
Challenge dose (i.p.) Mucin Antibiotics ( pg/ml ) Xoray Py Therapy®
(cells/mouse) 10%cells Normal (250 rad) ADM
K. pneumoniae 163 _ THR-221 0.1 2.37 55.9° 36.2 )
1X105 + %9 CTX 0.05 3.16 257* 286
. THR-221 0. 05 1.36 52.3* 40.7
K. pneumoniae 109 - CcTX 0.05 87.1 478° 531 1
1.5X10¢ =9
CpPZ 0.10 523 >1000* >1000
P. mirabilis GN 4754 THR-221 0.013 2.21 43.7
6.6X10" » - CTX 0.013 5.04 | >1000 1
3.4X10% » CpPzZ 0.39 >1000 >1000
E. cloacae 118 THR-221 0.39 236 310
5%108 » + CTX 0.10 71.6 920 2
2X10* CPZ 0.78 254 531
S ol N o7 THR-221 0.78 8.27 | 4Ll 62.4
5.5%10° ¥ + CTX 0.20 164 484 654 2
4. 6X10° CPZ 1. 56 >1000 >1000 >1000

? . Normal mice
® . X-ray treated mice
9 ADM treated mice

L
LR

¥]1 : Drugs were given s.c. 2 h after challenge

Mice were irradiated (450 rad) 3 days before challenge
: ADM was given an i.p. dose of 10mg/kg 3 days before challenge

2 : Drugs were given s.c. 2 and 5 h after challenge
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{2 THR-2211343.7 mg/kg T&H Y, CTX  >1000 mg/kg
IHRBEPICENRIERBRERL

%7z, E. cloacae 118¥RIZB T, [E¥ <7 A Tid THR-
221 236 mg/kg, CTX 71.6 mg/kg, CPZ 254 mg/kg T
HHNCTX ENFKoTVEHH, X MEF~I A TIIE4
310, 920, 531 mg/kg & THR-221A%EN T\ 72,

BAFHHEEET v A0SR LEXORHRIZET
+ 525, THR-221 TRV TFNOKIZE VTS EDso Ok
AOBEIICTXBLUCPZ LN LEETH), EWE
DEPERMPIEVELRL, CTX, CPZ L hiEhn
VARTY 5 E X A OPAR

2) BUGERBEOMBAFENBDOBRILE TV /— L4
BERETEIC T A %R

ADM LB = 22 BIT A K. pneumoniae BRI BT,
THR-221IEM TR~ 7 AT 5500 mg/kg Di%')
BAREL, FOROMBAL MO L MilEH 27
7 — it & WAL (Fig. 2 ~ 4 ), THR-22LAMAET,
MR O XH R AMRMBRFRILT 12 %2 o 722405 N AT b
MLD LA E OB ASBERZ IR0 & Nz hs, 48HEM LL1%72
BN E TICMIZIER L, S OMBIE48EEME Y — 2 &
LTEMERRT 7 ¥ —F¥OLANEDON, LB ON
RIS TRDOLARVIZH L —F, CTXAHRHT

Fig. 2 Therapeutic efficacy of THR-221 against experimental infection with K. pneumoniae '163

in ADM treated mice
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Therapy : Drugs were given s.c. 2 hj after challenge
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Fig.3 Changes of lysosomal enzyme activity in PEC

(B-L units/107 cells)
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CTX 500 mg/kg
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0 4 8 24 48 72
Time after challenge
Fig. 4 Ascites level of THR-221 after s.c. administration of 500 mg/kg of the drug to
ADM treated mice o
(pg/ml)
100 4
Mice :BALB/c, female, 8 weeks-old, 3 animals/group
Method : HPLC
10 o
o
8
4
2
)
17}
< 1.0+
THR-221 500 mg/kg
CTX 500 mg/kg
0.14

/A

T T 1
1 2 4 8 12 24 (h)

Time after administration

77

Ascites level presents the concentration in 1 ml of recovered solution
from peritoneal cavity



vOoL. 36 S-5

CHEMOTHERAPY 133

MR Z7 78 —EDERLZ LREIBEDSNT, 48
ML R OEMMATRD SN, 56%NEEMICE LT -
7

3) PEC & DI MR

PEC & sub-MIC O¥EFIFHLETIZHT 5 K. preumoniae
1635k DB E & BEF L 7 (Fig. 5, Table 2), 1/4 MIC
? THR-221 & IEH <7 X PEC fFE F COKMRIE, b
E4RFMHEIZEVTI/4 MIC THR-221 800 & 1 40.74%
WML T CTXDBEDT.IEL HIFN TV 72, ADM ML
<o A& 0187 PEC 2BV T THR-221121/4 MIC
TROREERLRL, REEB.MELEF- R E
FLTHo7/n%, CTX TEHBRBRIAMEL S > TV,
THR-22112 CTX & ) & B 7z PEC & OB H WM
~L7

4) PEC O NBT BICAEIZ BRI T RAFTLBR R OLY

PEC @) NBT RICHE(Z R T EHAT LB B OLEIZD
WTHKRET %247 - 72(Fig. 6, 7)o K. preumoniae 163kk &
EE=2Y 2L DIREUL 7: PEC & OHREIZH VT, THR-
221 R AL E @ PEC 0 NBT BICAE( A ODsisnn) 130,083 £
0.006T& 1, CTX BTALEEE(0.041+0.026) 5 & UM
FH(0.031£0.013) & h 4 H&E(p<0.01)iiEM DO LR
PROOLN/:, /- ADMRE - X L hIRELL 7z PEC
T4, THR-221HTBHICE VT CTX BLBEREB LU
BUBEL ) GHVEREOLRIBEIN:, —F K
pneumonige 1098k & DERIZB VT, EETIRALD
$REUL 7= PEC @ NBT & TCHE i¥ THR-221 A LB & C
0.110+0.006 DfETaH N, T DfEix CTX, CPZ BT
% ?0.070 £ 0.004, 0.080 +0.003dF IFi- EMBEE D
0.070£0.002& Y &5 726

5) WL oG HBREER

THR-221 & #itk & DG NREIEB IC OV TRIF 21T -
7=(Fig. 8, 9),

K. pneumoniae 163¥k (2%t 3 5 THR-221 IDso 130.2
pg/ml THY, FOHEANIX2.5 units/ml DEHEIFHET
BV THmSh, 24BMZICEVTHEOEYEIEIZE
OoMehr o7z,

S. marcescens GN 7577428\ T b, IDs00.78 ug/ml O
THR-221 &£ 10 units/ml DBWHEHFETICBVLTHREND
HEARD bz,

6) EAMBIZL Z2BEOBRLENOERT

ADM LB =7 2I2B VT, EHFTMBENO~ Y A K
RHFECICREAZREEBIIOWTHE 7o /2
(Fig.10),

K. pneumoniae 163851/2 MIC, 18R MLEEH & HWL
BROBEBZEO I ALEFRL BT L L, BEUHED
AUid CTX MEH A THR-221IAHE L 0 ZEE 555

V2D bOL PRI BETEMIELC L, T2
& DM R ALEE K D MLD H(1.1X104) & h @
A%, THR-221LEM CIIMR S HBICHEWTH71.4% &
BUVAETFRERL, HoNIMRDOBTHED SN,
=7, BIEATOBIEHOREMAR %L L TH THR-
22150170 8 o> B2 Rl % I (4.2 X 10%ells/ mouse ) ¥ UL BY (4
(1.5 X 10%ells/ mouse), CTX AL B 14 (3.0 X 10%ells/
mouse) & N HWIZ b hb 653, MYe2d, 48EEM %I
BOWTHREROMMIIBD SN ol BULPEH
CTX MLBHUE 12 35\ T MR By 6 B N LA B& 14 0D 39 Bt A< 4%
N, CTX ALENE ITMALPIN & M UM LR LI W,
HEALFRH & 1/2 MIC @ THR-221 % B#MIEHICIRE LT
2 ABBAIIRS LTHREIOETIZED LT
THR-221L3IZ & 5 B DETIRG R f I+
LZEFBEORBIZLIDODTII RV L EEIOTY
5,

m. * =

L, immunocompromised host (2 3f 3 % B G A9 1Y
mL, ShoDERICAVLIMAYROHENLZINT
B, WO DERIZBWTEESHMIITLL HE
BALEIIC & B IEBRERA 2 ST 5% THR-2214¢
EFESHMICBOTEN - nvive IR RIETH LI
FTTIIHEL TV B,

4[m, 4 id THR-221DREBHHEET <7 X (X 4,
ADM)IZx ¥ BB R IC A KRR F & DR HE
BREERIZOVTRET 21TV, EOBIEIC DWW THRT
107

77 LREHEARE 5 BRICO WV TR BSHEEEIR T~ &1
W HBRREFREREIT-72E 25, WTFhOFIZBW
ThH THR-2Z21DEN BRI RVHELO Lo, KRG
PHGEIRT v 2T 2ER DR IZET § 5 25,
THR-221i3 W FNOEHIZBWTH CTX, CPZ IZH~N
EDso [EDQ LA IZEETH ), EFRISEVEEZRLT,
4512 K. pneumoniae 163¥RIZ BT, MIC I IZIEH
7 ADRYEHEIFE X THR-221  2.37 mg/kg, CTX
3.16 mg/kg ER%ETHALDIZH L, X#, ADM LB~
™ A @ EDso i i &4 THR-221 55.9, 36.2 mg/kg,
CTX 257, 286 mg/kg & EH LT\ 2%%%, THR-221131E
BI7AECEERRL, BEBHERET Y 2280
TOHLPITENIERDRYEH D Z LAbr o,

D& HIZ, THR-221DEENT: in vive $HEIZDWT
{3 LIMBERT® L2 & W AEHHEKEF L Do db ) AR
ENTwb, £ZTADMALE Y 2%\, K. pneum-
oniae 163BRIBFERFOMBNERBOEB L, 208
BCRAEICHETALEINEIFIA VY — LB IZOW
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Fig. 5 Effects of THR-221 on killing of K. pneumoniae 163 in PEC
(log)
101 Normal PEC
_.-o PEC
E Control
>
g CTX 1/4 MIC
Q
3 —e THR-221 1/4 MIC
" = CTX 1/4 MIC (PEC)
=
]
S -
64 =~ THR-221 1/4 MIC (PEC)
5 T T ot
0 1 2 4 (h)
Incubation time
(log)
101 ADM PEC
_____ o PEC
E == ° Control
S
2 - CTX 1/4 MIC
= | g oo ——¢ THR-221 1/4 MIC
8 | =K o ..o CTX 1/4 MIC (PEC)
_% 74 ~‘~\~
-] \~~
> ~~s~~
6 ~ - THR-221 1/4 MIC (PEC)
5 T T 1
0 1 2 4 (h)

Incubation time
Ratio : K. pneumoniae 163/PEC (1/2)
MIC : THR-221 0.2 ug/ml, CTX 0.05 uzg/ml
(Medium : RPMI, 10° cells/ml)
Medium : RPMI

Table 2 Index of killing effect of THR-221 in PEC

Effect ( Viable cells with drug only )
PEC Viable cells with drug and phagocytes
THR-221 CTX
Normal 40.7 7.1
ADM treated 43.7 4.4
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Fig. 6 VE‘ffects of THR-221 pretreated K. pneumoniae 163 on the NBT reduction activity of PEC in
ADM-treated mice

(_]ODr.lsnm) PEC from normal mice ! PEC from ADM treated mice
0.107 *p -~ 001 : vs, Control (10D, ynm)
*%p - 001 :vs. Untreated 0.06
*kkp - 001 :vs. CTX treated 0.054
0.044
0.059 0.037
*
* 0.024
(n=10) 0.014 I——“
0 i - l l
THR-221 CTX Untreated Control THR-221 CTX Untreated Control
Drug pretreatment : 1/2 MIC, 18 h (MIC: THR-221 0.39.4g/ml, CTX 0.1 ug/ml)
Fig. 7 Effects of THR-221 pretreated K. pneumoniae 109 on the NBT reduction
activity of PEC in normal mice
( 40D 51 5nm)
* p-0.01 : vs. Untreated
O’IOOj *x p< 001 :vs.CPZ
4 *
0.050
- *
4 (n=5)
0
THR-221 CTX CPZ Untreated Control

Drug pretreatment : 1/8 MIC, 18 h (MIC : THR-221 0.78 ug/ml, CTX 0.39 pg/ml, CPZ 100 ug/ml)

Fig. 8 Change in viable cell count of K. pneumoniae 163 in the presence of
THR-221 and guinea pig complement

(log)

10 Complement (25U/ml) + human serum (20%)

/T THR-221 (0.2 #g/ml), ID 5o +human serum

Viable cell count/ml

S S 4 _-¥ THR-221 + complement + human serum
3] \i.\_ A
2 T Complement : 2.5 units/ml
<1 r r ' /i —_— IDs, : 0.2 #g/ml
0 1 3 5 24 (h)

Incubation time
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THEXRTT - 70

FDOMER, THR-22LHMILIZ BV T2 /L4, ]
BREEBOMENCTX LN ERTVW, ¥
DFEND—D2 & LT, THR-221AFEH 5Lt 4 I £ C,
CTX IHNTHCBBRRELRT I EpHITHND
(Fig. 4 )o L LBIEAR O THR-2210) i1 13 1% S 120
MU TIIZE A LRI SN e h o7,

LT BN, OB THEMNIZIE MLD ML LOK AT
fFLTWA(Fig. 2)Z &2 6, THR-2214%5 I T24M1H
LA O MR O K ATEHIMIE 7203 T, LAPIHIN
FHME LT B EM AR S N7, £ 7: THR-221
ERBIIBWT, BEEOHLEOBETIA Y/~ LM
FE0—H, BEFAT7 75 —EOFEMOLAMRO LN
Too TORBIZOVTIIAETSH 545, THR-221IHHM
BV TRMBOESEMNEAL, FOHRLSHOMK
NBEIHDTRR I LHERN I NI, FD10, KRIZKE
# & PEC L OMEMERIZ DV TR~

K. pneumoniae 1638k DR HEIZB11H PEC L DIE %
ZE8+5 LT, sub-MIC fFET T® PEC L DI HKRE
ERFNELLLEZA, EFT AL HIRML: PEC
{23\ T, THR-221Tid PEC fEEE T D FHA51/4 MIC D
EREML ) L40.TERFEHAMM SN, CTX D7.185
I HENTWS, T/ ADMMHE 2y 2 L HIRILL 72
PEC T&, #E® (I THR-221 1/4MICHEETIZBV
TEREME ) $43.715 L, EFE~<Y A LR WM
AR bz, LA L PEC & CTX 1/4MIC HFHETIZ
BUARERIEMEMIN L TLHMETH Y, Kililk
Hi2 THR-221k W % 5T\ 72,

ZD & HIZ, sub-MIC FFTET T PEC D EEHH Y

MEN BT LIk THR-221H%H & PEC ¥ RiGILT 50T
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Fig. 9 Change in viable cell count of S. marcescens GN7577 in the presence of

THR-221 and guinea pig complement
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Fig. 10 Decrease in virulence of K. pneumoniae 163 pretreated with THR-221
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THERAPEUTIC EFFICACY OF CEFODIZIME AGAINST EXPERIMENTAL INFECTIONS
IN IMMUNOSUPPRESSED MICE

YosHIYUKI MIYAKE, MASAsHI TOMONAGA, TosHIYUK! TokoH, Yust YAMADA, NAOFUMI ISHIDA,
Biological Research Laboratory, Taiho Pharmaceutical Co., Ltd.

Akio Hyopo, MATSUHISA INOUE* and SusuMu MITSUHASH!
Episome Institute and Gunma University*, Maebashi

Cefodizime (THR-221), a new parenteral cephem antibiotic, exhibited excellent in vivo activity against experimental in-
fections both in normal and immunosuppressed mice. To clarify the prominent in vivo effect of THR-221, we carried out
studies on the interrelation between the drug and host defence mechanisms. The following results were obtained.

1. In immunosuppressed mice(X-ray or ADM treated). EDso values of THR-221 were close to those in normal mice
with experimental infection and much smaller than those in CTX and CPZ treated mice.

2. The activity of acid phosphatase prepared from peritoneal exudate cells(PEC) of K. pneumoniae infected mice in-
creased in mice treated with 500 mg/kg of THR-221. The activity was higher than in the CTX treated and control groups.

3. Synergistic bactericidal activity of THR-221 with PEC against K. pneumoniae was noted. At 1/4 MIC of THR-221,
the bactericidal activity of PEC was 40.7-fold higher than that of THR-221 alone. On the other hand, the synergistic bac-
tericidal activity of PEC and CTX was only 7.1-fold that of CTX alone.

4. The effect of drug-pretreated K. pneumoniae on nitroblue tetrazolium (NBT) reduction activity of PEC was then
studied. NBT reduction activity of PEC, prepared from normal and ADM treated mice, was significantly higher in cases
of THR-221 pretreated K. pneumoniae than in CTX pretreated and untreated bacteria.

5. THR-221 pretreated K. pneumoniae(7.4 X 102 cells/mouse) was easily phagocytized in mouse peritoneum, and no
regrowth of bacteria was observed 48 h after infection, whereas in the case of CTX pretreated K. pneumoniae(3.4 X 102
cells/mouse) and untreated K. pneumoniae(4.0 X 107 cells/mouse), bacterial regrowth was observed 24 h after infection.
The virulence of K. pneumoniae in mice was much more decreased by pretreatment with THR-221 than with CTX.

Based on the following findings—enhancement of lysosomal enzyme activity of PEC, synergistic bactericidal activity of
PEC, and increase in NBT reduction activity of PEC—we conclude that the prominent in vivo effect of THR-221 is caused
by its higher bactericidal activity due to a synergistic interaction with host defence mechanisms.



