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Table 5 Antibacterial activities of T-1982 and CMZ in the urine by doubling dilutions with synthesized urine
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Fig. 2 Minimum bacteriostatic dilutions
E. coli K. pneumoniae
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E. coli K. pneumoniae
2" 9n
- L_ -2
22 o T-1982 © T-1982
I *CMZ I ® CMZ
-18} . —-18F o
000 o
T % o o & 8
-14F Q0 o % M ° 3 0000
e °§° ° o%0 e ° & ° o
~10; ¢ oee ®© ° 0000 % —or & .o ° s g
o
L L tov' ° [ b F e ° .::. ©
=6 $ ° ° —6r ¢ oor
e . -4 *
L ° e . - ose <
9l . PeS » -2+ . *
o [ ]
- [ ] -
o r [ ]
L N L s J —_— .
0-2 2-4 4-6 6-8 8-10 10—12 0-2 2-4 4-6 6-8 8—-10 10-12

Time (hrs.) Time (hrs.)



VOL. 30 S-3 CHEMOTHERAPY 103
Fig. 3 (continued)
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Table 6 Theoretically calculated MIC and MBC value in the urine (pg/ml)
0-2hrs. 2-4hrs. 4-6hrs. 6-8hrs. | 8-10hrs. | 10-12hrs. | Mean
MIC T | 0.06 0. 06 0.04 0.04 0.09 0.17 0.08
E. coli MIC C| 1.78 1.26 0.64 1.95 1.61 1.21 1.41
T (0.1)
C (0.78) MBC T | 0.24 0.13 0.11 0.08 0.11 0.21 0.15
MBC C| 2.52 1.66 1.27 2.23 2. 26 2.43 2. 06
MIC T | 0.04 0.02 0.04 0.02 0.05 0. 06 0.04
K. pneumoniae | MIC C| 3.10 1.66 1.36 1.95 1.74 1.31 1.85
T (0.1)
C (1.56) MBC T| 0.05 0.04 0.05 0.05 0.09 0.12 0.07
MBC C| 3.81 3.56 3.58 3.20 2.51 2.83 3.25
MIC T | 0.01 0.01 0.01 0.01 0.02 0.05 0.02
E. cloacae MIC C| 0.95 1.78 2.72 7.80 15. 07 17.00 7.55
T (0.1)
C (0.78) MBC T | 0.04 0.03 0.03 0.03 0.04 0.15 0.05
MBC C 1.91 2. 89 3.85 12.48 22. 60 17.00 10.12
MIC T| 0.03 0.02 0.02 0.02 0.04 0.06 0.03
S. marcescens | MIC C 3.56 3.32 3.13 2.23 2.51 4.25 3.17
T (0.1)
C (3.13) MBC T | 0.06 0.05 0. 06 0. 06 0.11 0.12 0.08
MBC C| 7.62 4.70 5.10 3.37 4.11 8.50 5. 57

T:T-1982, C:CMZ, ( ): pg/ml

HOBFEE L ADDTKRTD » 12, BRRARFIEH
WA MIC 75 & 0N MBC iICH4d A K482 ICE
T AMBUSE TR U 123K ME 13 £ W F 10, 01~0. 05, £
0.02, 0.03~0.15, £#50.05 & 7z b =H MIC % T@&
> 12,

—73 CMZ (E. cloacae 1Zx34 % MIC 0,78 pg/ml)
BEHORIMEIL T-1982 L b b 0~ 6 BRIR T3 A

T 5, MIC 725 0% MBC iREMTABEYES
12D ORMFUEEIT T-1982 X YN Th » 12, KREHKITH
WY A TERID MIC D3R 3 BB Th 555 MIC 1Tig
LT ABELE D ICET AWM E I mAIMIC6 ~
10B8RE DB X H3dh b, MBC ITHMTAMELEATD
DORMFERFER T b 5 BEL LDENA 5 h, MIC fED
ZEXEZEBUTH T-1982 DFAEICH T2 RPndE Hid
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CMZ X b b EBDNT

S. marcescens (' T-1982 @ MIC 0.1 #g/ml, CMZ ©
MIC 3.13g¢g/ml) 1eatLT & T-1982 #5HRHHEA
b5 MIC ITH ST AME X185 ICET 5 MERERIIA
3¢, MBC $ ATdH -1

CMZ 5% DR % HHR LT MIC 72 5 0%z MBC 1248
LT AWERB B D OMRBREEIIFIIE T T-1982
L 6 ~7 BREEDETE Y, ALFDER MIC DOZE
BEBRETHA L, MPMER T, Zz0EY F@AEY
AHIEICA ED 5B T &b b T-1982 DERAHE S
BnTwbEv23, UL UREBRERHPEE%Y MIC i
YT ABEXELIRETAHMRER TR U ICRER
CMZ Tl32.23~4.25Tdh b, ZOFHfEIF3. 17L72h
ER MICEE 2 b TGEMUTZ, Lizh->T CMZ 13
AR S. marcescens 1T X ARPTORELIZZT T
EMTRINTI, U UERREIRFSE % MBC #/851C
B AMFUSETHRL 7. 3iE133. 37~8.50 (£#5.57)
Lz, ¥ 1 BB MIC & MBC ORICEMNDH S T b5
RANT,

EFI D RAPICE T EEREREICH LT MIC E12
X MBC ITHXT5BEXEBAICET S MREERY
Fig. 2, 31TRUTZ,

I B R RR PEE L AN OWT, MIC /55 UiT
MBC T4 T ABEY BAICEL L BRERTHRLUI
BE (6 BDYHME) L1265/ TOLEE L % Table
6 1TRUT,

m %=

RESREGUE DR &\ 5 MLB» B LR
ZIDBEIT, IBBYEETARTFLLUT, EHDKERI
B ARH 2 6 ITRIEL, BHEIDHMER 5 5 ONCEH)
&, Rrpicst) AERAIDLEYE, HEAY b, T
DEEEET A DI IIEG DV, DF b RERYUER
BICIB R T, BE+IROBEOEFSBELN L
TRARICERIE S N, Ud b IRAEEDEL Y 2 NigLE
FICX W HEY HIVUT, BRI UTEICE - 125
BEHERET 2 RHBVEICILE, ZOBERTIIALKLE
WO BHMESEETRIE S b DAEKR Y BRIV TELNS
RAPEHZ AT, GHREEICNT2MENXRET S
T &, REEBIUEDIBEHROFATERATHAS T
ERBAIID,

FIFAAIBEICK BRERH 7 A MER L EREDS
—HUBWTEY, BREBRAL TV ERBREZOD 4
D&, HEERICIAENE DL 5 ITHERICRIET 25
WRHTHHL L5, Dl & b REBYUEICK\T
HEREAOERDRFADI DD, in vivo HEHZB

L BEX ONARFHEHERET 5 T LI3BHEDSH2
bDEBbNA, U URFHENOREIIL I DYT
ZLDBRLEFHXVEL T 5 AICIIBEGED, 44
XX Y I Cinx A3 TR EBET ALY
—DDFETHA5,

A ENBEAE LT CMZ #BATDIZE 2 1R+
= LFCEE S h, BERLET7ACA D 7a iz OCH: £
BiDor77 vl v VvREXIThHYH, B-lactamase Iz}
DO TRETH Y, L ORET TIEKRIITBAINT
WABPDH Thb, T-1982 DILFEHEERE 7794y
VREAICEL, 3OO TEUU T V5278 D
Piperazine BORETH 5 (Fig. 1),

FRepEEE 72 & DNTIRARBBE D HERIZ CMZ D HERw
BRI S RICH S h A 0BVC B R Tl e
T-1982 D RAEEL AL Y, MAFEEDHEBEY R
U1,

HEDEG T TOERR D O3 FIRPBELG LY HLE
bnn CMZ O MSEEHRYEBATIDITIIFREEL
b, U UBIRY DX 5 ITHERE O RBBYYER
HER T4 5 MIC RERMTIE T-1982 DT ENT
Wh, UTihs-> THAIOESNNE HOEYRERTES
e LT, HHID108 cells/ml RERED MIC v—sff
IGERIT AEBAEBIRU T2, Z DR, REEAEET
12 CMZ B F|, MEHTI3 T-1982 HF &\ 5 RBHE
ITIEot2 itz 3, ) '

EELIIEHLMRFEABE % MIC iIcHH Y758
ExE5ICEYT ARMFERCH U BEL R ICERN
MIC &9 5% Z EXIRIBULIZPAS, 4EIZ S 5T MBCI
HETABERYE S ICET AHBER TR REIR?
WTHARERINLZT., Th b DEEIZRPucHINT
WA RFIDRAPMEICTINT.S MIC 31213 MBC &b
Zx2560n5DT, R MIC F1213RF MBC & EHU
KNI RETHEH,

4ED T-1982, CMZ DRFHEHRIERETIE, K
FEEEDSK T 5 CMZ HS5ER| MIC DEDT9IL, E
coli, K. pneumoniae, E. cloacae, S. marcescens D\ 1
DOEHITN U T b MIC %7213 MBC 1 48 #8 51
By oMRBER, MEERE sivha {, BRERL
EALIZEE T-1982 DFHHS CMZ X h BFITHH )L
Bbhiz,

RAPHUE 11%18 2 /BB LRSS & 2R/ MIC L0
A L ) BENCERT S 100 &, REERzEE FIEh
I AFEBIDORIEL, REHEXEFEL THRNY 5 12HIC
VbW 3 JReft MIC, MBC ®Et& L7z,

ZDFER E. coli 1T TR BRIz OWTOTY
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{ET CMZ TidfRep MIC 135258 MIC D2 f5&75h,
RAEMBCIZISIC1 BBEDERART, COBELDS
CMZ TIRIRAFMIC IXERIEL b 1 BFES 553, T-1982
TRPPENS EWIOFERYEBI., K pneumoniae, E.
cloacae, S. marcescens \TxF LT 4 T-1982 DR MIC &
=51 MIC #%BE L, CMZ Ti3REAH MIC 138 MIC
WGERT B E 3% o 120 R MBC I3RS b &HE
HICH U TRA MIC XY 1BEGEL HoT, TORER
5 RA MIC »3EH) MIC X b $1E <18 5 n iz T-1982
DOEMBRPFE L EHEEINT,

WERFHE I E LT MIC, MBC 1243 AR %
BAHICET 5 MRIERIC Y > TERDOHBEAID in vivo
HRE, BRDORPHM EHEANDREGE U TIRL A C
EDSTIRES T & TR T~ 127,

A ENIETR TERA MIC & U GRNIZEERX VDWW
AR MIC 725 0% MBC & UTHHBRIST /29 129
T, BERRAZEASE % MIC, MBC ic/E 47 AR
w18 D ICHBE SRS TR UK EA =R MIC & [t
B U1z, 7 DRERER MIC X b {EV R MIC A3
Bohiud, in vivo PRIZILICHPFTERLDEE
X1 ETCRRBEICHEERA XS5 LT one point
DOHEIRDE b, BESEEX A TRF MIC
DUELVTEETH 55 E 5 D> DFRID 12D IS EDIHT
HRAT,

ZDERBEAD 2HHRPROBEETH Y, R
MIC & 2] MIC & % i th 3 2 DI FBETh 5
L Bbnitz, Table 6 DFEFED L 5 (TR FHEDOIRED
EWEERITIE 6 BEELBDORPEFNEBE L 2h, 2
BEEICZ U 2%, ZICEBICHL RO 2 BT TOE
WEDORFEANC L 0 iBHRIFBINE LEX N
% D THEKRIISAOTREESRR I h i,

BE INHREEEASANER T CRARE 2 F
FURA2» R L TR, RPEEOFENMICEY

AR MRS ZIBE T, REBYUEICK 51 H
WE@MBROBEICLERATHY, COBKTLRFRE
NRBIIEREONTRIL DL DEEZ BB, TOEEAD
5131 B 2 BRSOHERPHESBEL, RAPAES
DEEEFEEIND T-1982DH» CMZ L HEHTH
59,
X 78
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ANTIBACTERIAL ACTIVITIES OF ANTIMICROBIALS IN THE URINE
II. Proposal of urinary MIC and MBC, a comparative study on T-1982 and CMZ

YosHITADA OHI, TosHIHIRO GOTO, TAKASHI KAWABATA,
MicHio OBaTa and KENICHIRO OKAMOTO
Department of Urology, Faculty of Medicine, Kagoshima University

Antibacterial activities of T-1982 and cefmetazole (CMZ) in the urine against each strain of E. ¢l
K. pneumoniae, E. cloacae and S. marcescens isolated from patients with urinary tract infections were
measured.

Urine samples were collected in 12 hours after intravenous injection of 1g of the drug to 6 healthy
male volunteers. Urine samples collected at intervals of 2 hours were diluted 2-fold with synthesized urine,
Inoculum size of the bacteria was 10%/ml. Bacteriostatic and bactericidal dilutions were measured after 20
hours incubation at 37°C.

So-called urinary MIC and MBC values were calculated by dividing drug levels in the fractional
urine samples by dilutions to obtain bacteriostatic and bactericidal state.

Urinary MIC values of T-1982 were smaller than those measured by agar dilution method against al
bacterial strains tested, while urinary MICs of CMZ were larger than those values except S. marcescens.
Differences between urinary MIC and MBC were also recognized.

Thus, the prospect of in vivo effect of antimicrobials in the urine may be possible by measuring anti-
bacterial activities in the urine samples obtained after giving the drugs, because the results totally reflect
urinary concentrations, inactivation of the drugs by bacteria and antibacterial activities of the drug.



