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Fig. 1 Chemical structure of 6059-S
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leus sp., K. pneumoniae, P. aeruginosa, S. marcescens
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DEFRSE@IIE 7S <, BIERINGTHEL L U 2IERT b 78h0 -
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(1) mEh
E. coli icoW\Tl2, 10% cells/ml, 10°cells/ml & &
0.39 ug/ml iczhZE4 22 Bk (88%), 25 kk (100%)
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3 LT (Fig. 2), Proleus sp. L Té E.
coli DAL IJTIRAMT, 10° cells/ml Ci2 0.39 ug/
ml ¢ 22 ¥k (88%), 10° cells/ml iz 0.39 ug/mliC
24 ¥ (96%) &15-7: (Fig. 3), K. pneumoniae D)
4, 10 cells/ml Ti3 0.39 ug/ml ic 20 ¥k (80%),
50 ug/ml iz 2 ¥k (8%) & 50 ug/ml IT/N&1s—2
AWMtz 100 cells/ml T4 10° cells/ml E[IMT
0.39 pg/ml ic 21 ¥k (84%), 25 ng/ml (T 2 ¥k (8%)

Fig. 2 E. coli (25 strains)
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Tho1: (Fig. 4), Enterobacter sp. IK>T 32 ¢
10° cells/ml T 6 gk (24%) 7% 6.25 ug/ml iz, 4.
50 ug/ml icd 6 Bk (24%) & 2 Httor - hgy
511, 10° cells/ml Ti3 0.39 ug/ml ic 15 gk (60%),
12.5 pug/ml iC 5 ¥k (20%) Lo3AL, 10° cells/ml &
{ 5~T 0.39 pg/ml iC 38 EH -1 (Fig. 5), P.
aeruginosa IC2VTid, 10° cells/ml Tl 50 ug/ml ¢
e—2h, 10° cells/ml Tid 25 pg/ml iz 8 ¢k (32%)

Fig. 5 Enterobacter sp. (25 strains)
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Fig. 4 K. pneumoniae (25 strains)
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Fig. 7 S. marcesceus (25 strains)
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Fig. 8 E. coli (25 strains)
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Fig. 9 Proteus sp. (25 strains)
']
% (10 cells/m1)
we -
- -/. 1
E T f ——CEX
N ! ----CEz
2 [ J o —-—G059-S
- /
5 %0f]
* -
s [l
30l
L ,
VO P vt i 1
0.39 1.56 6.25 25 100 400 1,600 1,60< #g/ml

9 (10% cells/m1)

-

s

g

——CEX
—---CEZ
—-—6059-S

Camulative % of strains inhibited
8

]
|
|
|
1
|

l‘
r 1 ll Lt

H 1 1 A 1
0.39 156 6.25 25 100 400 _LG0160< gg/ml

CHEMOTHERAPY 707

Fig. 10 K. pneumoniae (25 strains)
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Fig. 11 Entercbacter sp. (25 strains)
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Fig. 12 P. aeruginosa (25 strains)
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Fig. 13 S. marcescens (25 strains)
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Table 1 MICgq of Gram negative bacilli
MICqq
Organism Drug
108 cells/ml 10 cells/ml
6059-S 0.39 ug/ml <0.39 pg/ml
E. coli CEX 800 800
CEZ 400 50
6059-S 0.78 <0.39
Proteus sp. CEX >1,600 >1,600
CEZ >1,600 >1,600
6059-S 0.78 0.78
K. pneumoniae CEX >1,600 200
CEZ >1,600 1,600
6059-S 25 3.13
S. marcescens CEX >1,600 >1,600
CEZ >1,600 >1,600
6059-S 100 50
P. aeruginosa CEX >1,600 >1,600
CEZ >1,600 >1,600
6059-S 50 12.5
Enterobacter sp. CEX >1,600 >1,600
CEZ >1,600 - >1,6000
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op- s BBD>h—RHTH - 72 (Fig. 6), S. mar-
cascens Tit 10° cells/ml, 10° cells/ml & & 0.39 g/
ol ik¥=28d 0, 10° cells/ml TR 12.5 pg/ml i
6 #% (24%), F7c 10° cells/ml TIZ 5 gk (20%) 28
3.13 ug/ml KAHTIRRTH - 12 (Fig. 1)

Kic, CEX, CEZ XH#UTHZ &, E. coli 1tkiL
<it 10° cells/ml, 10° cells/ml OFG#EE &, 6059-S
i CEX, CEZ & BT WIS HhIC A% 0 D BRI
s, RIFBHENZRL T (Fig. 8), Proteus sp.

Fig. 14 Serum level of 6059-S1.0 g, 1. V. (n=2)
Cup plate method

ue/ml  Organism: E. colf 7437

80{ Diluent: 0.1M PBS (pH 7.0)
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Fig. 15 Urinary excretion of 6059-S 1.0g, I. V.
Cup plate method
Organism: E. cols 7437
Diluent: 0.1M PBS (pH 7.0)
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T3, E. coli 1Bk 6059-S N & LHO DL 7S
b, 10° cells/ml, 10® cells/ml & {[N\Le¢s — v Th
-1z (Fig. 9, K. pneumoniae T, 10° cells/ml, 10°
cells/ml & &4 & gL TIEMiC OB ZR 4 &
%% 5417 (Fig.10), Enterobacter sp. ic>\T 3 #|
A kd oL, 6059-S Mz o THEMLATH DR E
750 10° cells/ml kb & 10° cells/ml D7 MFEL -
7= (Fig. 11), P. aeruginosa, S. marcesceus T¢ 6059
-S OREHMROC EARL T (Fig. 12,13),

h oD data ho, #HHNERID 90% FEBE LB
[ (BRERY 90% %A 72 MIC) THALL T/
% & Table 1 @ X HICTE- 100

(2) RN - HEM

meimE (Fig. 14)

1.0 g one shot D 30 434t 72 ug/ml, 76 ug/
ml (¥ 74 pg/mD) THRLFEL, 1 Mifdkicid 39 ug/
ml, 49 ug/ml (Y3 44 pg/ml), 4 Filllkiciz 18 ug/
ml, 27 pg/ml (¢4 22.5 pug/ml) & WRKTFREL, 6 0%
Mici 8 pg/ml, 10 ug/ml (GE¥9 9 pg/ml) TH-
720 2 GO MrhBEs S bR A Sk 2
E 1.9 RITH - 120

Fig. 16 Urinary excretion of 6059-S 1.0g I. V.
Cup plate method
Organism: E. cols 7437
Diluent: 0.1M PBS (pH 7.0)

Concentration (#g/ml) Recovery (%) Concentration (4 g/ml) Recovery (%)
— 100 100
h o0 i 4,000 - i
%00 T 3,000 - -
— — 50 50
2,000 : 2000 L |
1,000 _ Lok |
0~2 2~4 4~6  (hour) 0~2 2~4 4~6 . (hour)
Cumulati Cumulative
recovery (%) 461 55.0 55.5 recovery (%) 63-0 68.5 69.9
. Concentration
Concentration 2,560 890 U (ug/ml) 3,000 500 50

(xg/m))
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RepHEdt (Fig. 15, 16)

1.0 g {7 6 WY IN O JRIDEIERIE 55.5~69.9%
(FY) 62.7%) TH- 1o WILMkD RHENEE 2 By
TEIKY-THSE, M0 2 NHTARPHMR
6 NSHUA L EIED o 83.1%, 90.1% (4 86.6
%) H Bt XA, T OO R MBI 2,560 ug/ml,
3,000 pg/ml GFY 2,780 pg/ml) TH - 10

(3) ERFRRLMK

WilR4 % Table 2 ICRLU 720 ARIRAAL 2 LW
4 ITHY, cDONNIL 6059-S P55V FRESHE T RN
YLD 2SR E Lo b 3 4, Bk GiN % o
BERRAICAHKIAMNI L b 1 TH 7,

CHEMOTHERAPY
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3 EAic 6059-S DWIKYREMES 2 &, Table
3,4 5okdic1Mlgl Q2 ARkERTIH2E
pihtaghht 2 @, £/ 1@ 0.5¢1 B 2 EigEHT
1214 FERRERY 3 B, BRI, mEI2H Ly,
et ey o Hisn 18 0.25g 1 H 2 Fg5Re
13, 4 wphash - ¥3hed 2 #9>T, R5R0
Wiz, WIhb REALENLEL ROERTE-
120 ARDRRNEHZIRIT Table 6 ITRT &S ichl
B I0% Thotoo Ffc, U.T.L HAOBKHRER
425 & Table 7 ICRTXHICW I REBNBOE |
WD H MR T, MTHHL0IEESHELD, BOK
HTH- 1

Table 3 Overall clinical efficacy of 6059-S in complicated U.T.L.
1.0 g X 2/day, S days treatment

Efficacy on
Pyuria Cleared Decreased Unchanged bacteriuria
Bacteriuria
Eliminated ] 2 2 (100%)
Decreased 0( 0%
Replaced 0( 0%
Unchanged 0( 0%
Case total
Efficacy on 0 (0% 0 (0%) 2 (100%) )
pyuria
’ 0 0%
Excellent %) Overall effectiveness rate
r__—___—\ Moderate 2 2/2 (100%)
[ I Poor 0
Table 4 Overall clinical efficacy of 6059-S in complicated U.T.I.
0.5 g X 2/day, S days treatment
Pyuria Efficacy on
Bacteriuria Cleared Decreased Unchanged bacteriuria
Eliminated [ 3 ] 2 6 11 (1%
Decreased 0 (0%
Replaced 1 2 3 (1%
Unchanged 0 (0%
Efficacy on Case total
4 (2
pyuria (29%) 2 (14%) 8 (57%) 14
[ 1| Excellent 3 1%)
M Overall effectiveness rate
|: oderate 9 12/14 (86%)
l I Poor 2 )
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Table 5 Overall clinical efficacy of 6059-S in complicated U.T.I.
0.25 g X 2/day, § days treatment
.Pyuna Cleared Decreased Unchanged Efficacy on
Bacteriuria bacteriuria
‘Eliminated 2 ] 2 (50%)
Decreased 0 ( 0%)
Replaced 2 2 (50%)
Unchanged 0 (0%
Effic.acy on 2 (50%) 2 (50%) 0 (0% Case total
pyuria 4
: E[:]__:] Excellent 2 (50%)
Overall effectiveness rate
[ ] Modenate 2 4/4 (100%)
— o
Table 6 Overall clinical efficacy of 6059-S in complicated U.T.I.
. .Pyuna Cleared Decreased Unchanged Efﬁcac'y c-m
Bacteriuria bacteriuria
Eliminated [ s ] 2 8 15 (75%)
Decreased 0 ( 0%)
Replaced 1 2 2 5 (25%)
Unchanged 0 ( 0%)
Efficacy on Case-total
pyuria 6 (30%) 4 (20%) 10 (50%) 20
Excellent 5 (25%)
= Overall effectiveness rate
[ ] Moderate 13 18/20 (90%)
— 2
Table 7 Overall clinical efficacy of 6059-8 classified by type of infection
Overall
Group No. of cases |[Excellent | Moderate Poor effectiveness
rate
1st group (Catheter indwelt) 6 (30%) 5 1 83%
2nd group (Post prostatectomy)| 1 ( 5%) 1 100%
Single 3 1 75%
infection | 374 8roup (Upper U.T.L) 4 (20%)
4th group (Lower U.T.I) 8 (40%) 5 3 100%
Sub total 19 (95%) 5 12 2 89%
M Sthgroup (Catheterindwelt) | 1 ( 5%) 1 100%
ixed
infection | 6th group (No catheter indwelt) 0 ( 0%) 0%
Sub total 1 (5%) 1 100%
Total 20 (100%) 5 13 2 90%
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Table 8 Bacteriological response to 6059-S in complicated U.T.I.

) No. of strains
. i isted
Isolates No. of strains Eradicated (%) Persiste appeared after treatment
E. coli 4 4 (100%)
K. pneumoniae 1 1 (100%)
K. ozaenae 1 1(100%)
P. mirabilis 2 2 (100%)
P. morganii 2 2 (100%)
P. inconstans 2 2 (100%)
S. marcescens 6 6 (100%)
P. aeruginosa 3 3(100%)
S. epidermidis 1
S. rubidaea 1
Streptococcus 2
Enterobacter 1
Total 21 21 (100%) 0 5
Fig. 17 Laboratory findings before and after 6059-S treatment
X1o* % g/dl mg/dl mg/dl
500 40—% 15-7< 20} 2.0}
; § L5}
250 | — 30F. 10»2 10} Lo}
- = A\
— 0.5}
1 1 1 1 1
Before After 2 Before After Before After 'm m
RBC Ht Hb BUN Creatine
U U (] ic Table 8 ICHSLBEIC 4 2 M BRI R4 &M
TR LI ERETR T, 2EBROMEIRD Sht.
PS5 HMBEEI 5 BTH- 7. ARSI RS 58
100 - 100 | 200 F TERIZEED Shlid » foo ERIRICERL 1 BHRRE
feld Fig. 17 108428, ARlick 2 LBbhsREER
b o Y28 (RAG PSS ,
S0 50 100 - N. %=
§ ~ 1) #HEh ,
A#NZ Gram RHERRES LU Gram BiEEIIES
N Lt 1 Lt 1 A
Before After Before After Before After ﬁi%ﬂ &ﬁ‘bt B_IaCtamase lCiﬂ'LTfﬁT 55 & g

GoT GPT Al-p NTHEY, Fu 59 12 Gram [athiggs SMbEREL
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4 p-lactamase IC X B AH|D hydrolysis %#itL T
n3¥, AMiZ, WFhoO B-lactamase 2§ hydro-
ysis SHTNERELTN 3,

R oAFICH S 2 ML, R4 data LRBRICR
e, Wise 5% it, A#lid CFX, CEZ “F& lglL
< Enterobacteriaceae \ZxL, 8~16 {5149
2eLTHD, Re b CEX, CEZ &Lkl 6059-S ¢
BORENEET S EERLI, Neu 5% (3, 90%
MIC ©#3 &, 10° cells/ml {£/iT, E. coli TI2 0.1
ug/ml, K. pneumoniae Ti3 0.8 ug/ml, Proteus sp. T
it 0.1~12.5 ug/ml, Serratia T 50 pg/ml, P. aeru-
ginoss T 100 pg/ml L OREREWEL TNDA, RA
o data Tiz Table 1 @& Hic, 10° cells/ml {/iT,
90% MIC i3 E. coli ©<0.39 ug/ml, K. pneumoniae
T 0.78ug/ml, Proteus sp. Ti2<0.39 ug/ml, Entero-
bacter C 12.5 pg/ml, S. marcescens T 3.13 ug/ml,
P. geruginosa T 50 pg/ml ~730, Neu SDEHELE
AZERD X518, B 27T BIAR(LERERLATEARL
PREKBI 2EAFDY v HEC Y ATOALARERY DK
#i2, R4 OB L IBRAROEREAE TS,  S.
marcescens |JARHEHE RESREUEDIRAE & L THEE
RS2 & Ebic, choicL TT SChiiEn
#HOobDi3 Aminoglycoside A TAHILL, i
Penicillin 3, Cephalosporin R¥E&|Ti2, 1ZEAEH
BLBLD> e L EEZ NTAFD S. marcescens T
NEBREAREFHETE B, F72, P.aeruginosa iz
20ThH, KD Penicillin %, Cephalosporin %3
HLHLBORBENERT C EMNEETEZ5TH %0

(2) WX - B

AHOMDBEDHBE S 52 &, 1.0g one shot #
& 30 AHOBEEIL Fig. 14 1CRT X5 72 pg/ml,
76 ug/ml (F43 74 pg/ml) T 578, 4 BsRGkicid 18
wg/ml, 27 pg/ml (E#5 22.5 pg/ml), 6 B5FIICIZ 8
#g/ml, 10 ug/ml (SF#5 9 pg/ml) LIETFL TV 3, I
B, MIC H SHMT 3 & E. coli, Proteus sp. K.

bneumoniae, S. marcescens iIcx LTIz 1 g #iE 4~6
WREOMPBMETS, TOBEHNPELEL bDEE
Zohd, LinL, Enterobacter, P. aeruginosa Ti3,
MICy %% 2 mebBEIZ 1~2 BSRIL b iR LIS,
BEMRBOER, BHEROBMS 2 ILABRECLD
REEBRTELOICHIER L TECENFETHS
o WIC, WREBMELSTH, REBRLZOLOTRRY
CT fe & ZITIRAIRRG D FREK & BRI & 72700
ATORBETRERL RGBS BOEEZ 3,
7, ARREENL TRPICE DD THBEICH
INBESh, WRERERIC BT 2 BRYIERFICIIET
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HEHEENE. ReDBICTS, 1.0 g one shot #
TED R IR Fig, 15, 16 1CR L1 ht, Mk
D 0~2 WD #IIE 2,560 pg/ml, 3,000 ug/ml &
JRMICHE S, Ere 4~6 IGMIRTS 34 4g/ml, 50 ug/
ml HBShT3, 2he % Table 8 iz55k L 7= MICy,
EWWS 2 E, Akt 6 HEL T <TH 4~6 11}
NIRDMETE cover ¥NTWLH T EIZIEHT~RET
HEYe T ERAKIDOVRINE DO TEETH S
CEDNMMTEH DI THDH, —hTiE, DL
PR IRIPINIE & & AT MIC o f1 LR RICT 3 T
IRt D R 12TV L &M D h 2,

(3) BMARREMR

A EIOBIKRIRICAL TR, RAUWHLIEN 0% &
I BV TH - 720 U.T.L BAlicH L &, S
HTHEBEIBHNT — T VABEICENT, 6 Fih 5

- BIEHTHD, FHBESOHRMED SNl BRI,

WIBLPFNEOL 1 HlOoHTH-70,

BERAICHRILIHRTIR, 1 B 2g 1 Algs
KU1 H 05g BE5LEHRELRMILL, LTFND
BOEREE, COHRR, KiiB~r, ARlOHE
I ERABEMSERRICRK I hc b0 Bbh 3,
WA S |3, pneumonia, meningitis %5 X F cholecy-
stitis 45D 34 PliCAFZRE L, BERMICLFZE
B ERELTED, RBIUADOREEICENTS,
OB hAbNh 5,

WIT, BRYEICHS 2 MEEFHIZh & R ICHRET
2&, FichmRambARERLTED, RIFUHRE
HEBLAXDHEGREZZ 513 E. coli K5UIC K
prneumoniae 513 HHLAADIE, S. marcescens B &
U P. aeruginosa \C bR H - 120

BIfFRIC AL T 2PRD SN o oo FERDE
&N TH, BE5R 2~168 g LRAIVZRICH LMD
STEBAREERIZAD SN TN,

Pl 5, 6059-S i3 @i Bt IRESEHEICT L T
Bk, ZAMICBEOTENERTHSEENZ 5.
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EXPERIMENTAL AND CLINICAL STUDIES ON 6059-S

Kazunorir OuNO, AKIRA NisHIO, SHIGERU SAKAI and YosHiAkl KumMAaMOTO
Department of Urology, Sappro Medical College
(Director: Prof. Y. Kumamoro)
Axio HonmA and TATsuo Aovama
Division of Urology, Asahikawa Red Cross Hospital

We carried out experimental and clinical studies on 6059-S and the following results were obtained.
(1) Antibacterial activity
Minimum inhibitory concentration (MIC) of 6059-S was very low against E. coli, Proteus species, K
pmeumoniae, Enlerobacter species, S. marcescens and P. aeruginosa. Comparing with cephalexin and cefazolin,
6059-S had better antibacterial activity than those. '
() Serum levels and urinary excretions
Single dose of 1.0 g of 6059-S was intravenously given to 2 healthy subjects. The mean peak serum con-
centration of 74 ug/ml was assayed at 30 minutes, and measurable levels were present at 6 hours after ad-
ministration. 6059-S was rapidly excreted in high concentration through the kidney.
(II) Clinical effects
Twentyfour patients with chronic complicated urinary tract infection were administered intravenously
daily doses 0.5 g to 2 g of 6059-S for 5 days. Clinical response was excellent in 5 cases, good in 13, poor
in 2 and unknown in 4, and efficacy rate was 90%.
Side effect was not observed for all cases.



