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Fig. 1 Chemical structure of CS-1170
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REEABFENREL TCS-11701 gone shot &
T34, 1g 2BMAHBEN I BICOVWT, FO0WF
REL L URPHEE S BEL 72, WEH (2 Bacillus
subtilis PCI219%k 4 REW L L-WE» » 72 AV,

nPiREOMERICIZE F LikE, RFIREOMME
#2132 pH7.00 phosphate buffer 2 FE L 72,

Mt il Ti2, one shot BBt T, 51309 TF
83.6ug/ml X EMIz L, T DKWL, 4BEM TI22.5
pg/ml, 6BEMEICIIMPAHIZEAYIKKL, 28
Bl il CEBE T34 5 1 B R 1R (C F2)31.8ug/ml & B
MicaE L, 2B¥M Ti228.0ug/ml, £ NiEME L, one
shot B¢ [Fk% 6 BE M1 111313 L A YiH%k L 7 (Fig.2,
Tablel ),

KW TRPHEE T2, one shot BE BRI Fig.
iz, 2BEMI M ERORRII Fig 4 iR
T, #5148 M X TORPIEEIZ, 50HNT4.8%,
13.9%ThH-1,

Fig.2 Blood level of CS-1170
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Table 1 Mean serum levels of CS—1170 after 1-g intravenous

injection and 1g drip infusion (ug/ml)

Hour % % 1 2 4 6
Case
No. 1 58 66 50 14 2.6 1.8
No. 2 . 90 103 62 21 2.7 trace
LV No. 3 98 82 48 32 2.3 1.7
Average 82 83.6 53.3 22.3 2.5 1.2
No. 4 29 23 26 2.0 trace
No. 5 - _ 10.5 40 34 3.2 trace
D.I. No. 6 10.5 32.5 24 2.4 trace
Average ‘ | 16,7 31.8 28 2.5
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Fig.3 Urinary excretion of CS-1170
after intravenous injection of 1g
healthy volunteers
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REBBREES ML E coli TI¥, Klebsiella
pneumoniae 19%, Serratia marcescens 100¥, Proteus
mirabilis 7%k, Proteus vulgaris 4 ¥k, Enterobacter 22
¥k, Pseudomonas aeruginosa 18%ki=%t4 2 CS-11700
WAL, (LEMEELEMEIC L) Cefazolin (CEZ)
NENL HEBREL,

1) E.coli i=34¥ 5 21t

T1#kiz 8 L T CS-1170¢ CEZ n2H 2 ME L 72,
B ®10°/ml T3 Z&#, CEZ & $,120.2ug/ml A & 2100
ug/mliz 345 L, 0.78ug/ml, 1.56ug/mlizs 0B 0N
E—27%mL, 10°/ml Tz & #)120.39ug/ml A & =100

-ug/mliz, CEZ|31.56ug/ml# & 2100ug/ml iz 5 %5
L, m& & $i23.12ug/mlizt— 2 %L /- (Fig.5,
Table2 ),

2) Klebsiella pneumoniae |- ¥+3 5 S

Klebsiella - pneumoniae 19% T3, #&10%/ml iz
Tix Fig. 6, Table 3 i2/R =& {, &I Ti20.78ug/ml
12, CEZ Ti31.56ug/mlizt— 7 %328 7:, —410%ml
I2EWTIE, FRITIZI9%S 2100ug/ml ) 5 k% B v
7:14%50.39ug/ml 5> 56.25ug/ml DRIZ 3% L, 1.56
ug/ml B L F2100ug/ml iz 2 D E— 7 % B,
CEZ T1312.5ug/ml % 550.0ug/ml iz 9 %k, 2100ug/
ml 2108k %5 L 72 (Fig.6, Table3 ),

3) Serratia marcescens |- ¥ 5 B2

Fig4 Urinary excretion of CS-1170
after drip infusion of 1g in
healthy volunteers
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Serratia marcescens 100¥k T3, & &10%/mliz v
T, EAHI1008 47k H3.12ug/ml H* 550 .0ug/ml |2
T Hnizxt L, CEZ Ti3 £%5100ug/ml KL iz 5
L7z, 108/mliz5vTid, XK T3 £%254g/ml
5 2100ug/ml iz, F7: CEZ Ti3£#%2100ug/ml |- 22
Hlzh, FOE—2 3K & L2100ug/ml TH - 12
(Fig. 7, Table4 ),

4) Proteus mirabilis |- 344 2 %24

Proteus mirabilis 7% T2, Fig.8, Table5(zR
T, ERI/ml TiX, ER&I30.39g/ml & 512.5
pg/ml iz, CEZ (30.78ug/ml 7 & 2100kg/ml =[5 4
HLTWv3B, —H10%ml T2 &2 1.56ug/ml b 5
2100ug/mliz, CEZ (36.25ug/ml 55 2100ug/ml |2 %
nEnasHwL T35 (Fig.8, Table5),

5) Proteus vulgaris |- ¥4 2 R&S1%

Proteus vulgaris 4 T2, BEI0/mlizEVvT, &
#i21.56ug/ml A 525ug/ml iz, % 7: CEZ (312.5u8/
ml 2 5 2100ug/mliz A L T 3, —410%/ml iz 50
Ti3, A#N26.25ug/ml & 2100ug/ml (= CEZ Ti325
ug/ml 2 & 2100ug/ml =54 L Tvv % (Fig.9, Table
6).

6) Enterobacter =¥+ & 2

Enterobacter 228 T3, 10°/ml 8D XX NH50ug/
ml 2 BREBRC &, AN L T2%2100xg/ml (25
#i L7 (Figl0, Table7),
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Fig5 Sensitivity distribution of E.coli isolated Fig.6 Sensitivity distribution of Klebsislla species
from urinary tract

isolated from urinary tract
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Table 2 Sensitivity distribution of E.coli isolated from urinary tract (71 strains)
MIC in ug/ml 106 1
=0.2 0.39 | 0.78 1.56 3.12 6.25 12.5 | 25.0 50.0 | =100
CS-1170 2 8 24 20 3 1 2 11
CEZ 3 2 32 8 6 2 8 1 9
MIC in pg/ml 108 /ml
<0.2 0.39 0.78 1.56 3.12 6.25 12.5 25.0 50.0 2100
CS-1170 2 3 13 22 8 2 2 1 18
CEZ 2 16 7 6 9 9 22
Table 3 Sensitivity distribution of Klebsiella isolated from urinary tract (19 strains)
MIC in ug/l 105/ml
<0.2 | 0.39 0.78 1.56 3.12 6.25 12.5 25.0 50.0 2100
CS-1170 B ) 10 2 3 2 2
CEZ Sl 2 5 3 3 1 2 2
MIC in ug/ml 10%/ml
. =0.2 0.39 0.78 1.56 3.12 6.25 12.5 25.0 50.0 =100
CS-1170 2 3 6 2 1 5
CEZ i 2 1 6 10
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Fig.7 Sensitivity distribution of Serratia specles Fig8 Sensitivity distribution of Proteus mirabilis
isolated from urinary tract

isolated from urinary tract
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Table 4 Sensitivity distribution of Serratia isolated from urinary tract (100 strains)
MIC in ug/ml 10%/ml
=0.2 0.39 0.78 1.56 3.12 6.25 12.5 25.0 50.0 2100
CS-1170 1 5 8 20 13 53
CEZ 100_
MIC in wg/ml 108/ml
: <0.2 0.39 0.78 1.56 3.12 6.25 12.5 25.0 50.0 <100
CS-1170 2 16 82
CEZ 100
Table 5 Sensitivity distribution of Proteus mirabilis isolated from urinary tract (7 strains)
MIC in ug/ml 108/ml
=0.2 0.39 0.78 1.56 3.12 6.25 12.5 25.0 50.0 2100
CS-1170 2 1| 2 1 1 T
CEZ 1 2 1 1 1 1
MIC in wg/ml  10%/ml ‘
=<0.2 0.39 0.78 1.56 3.12 6.25 12.5 25.0 50.0 <100
CS-1170 3 1 1 2
CEZ . . . 1 2 4
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Fig.10 Sensitivity distribution of Enterobacter
species isolated from urinary tract
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Fig.9 Sensitivity distribution of Proteus vulgaris

isolated from urinary tract
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Table 6 Sensitivity distribution of Proteus vulgaris isolated from urinary tract (4 strains)
MIC in ug/ml 108/ml
=0.2 0.39 0.78 1.56 3.12 6.25 12.5 25.0 50.0 2100
CS-1170 2 1 1
CEZ 1 3
MIC in ug/ml 108/ml
0.2 0.39 0.78 1.56 3.12 6.25 12.5 25.0 50.0 2100
CS-1170 1 1 2
CEZ 1 3
~ Table 7 Sensitivity distribution of Enterobacter isolated from urinary tract (22 strains)
MIC in pg/ml 10%/ml
=0.2 0.39 0.78 1.56 3.12 6.25 12.5 25.0 50.0 2100
CS-1170 2 20
~CEZ 22
MIC in xg/ml 108/m]
=0.2 0.39 0.78 1.56 3.12 6.25 12.5 25.0 50.0 =100
CS-1170 22
CEZ 22
L, ®E&10%ml Ti3, &&|%%6.25u8/ml A & 2100ug/ml

7) Pseudomonas aeruginosa |>%¥ 5 BEH
18#kIC K B REZMERIE T3, Figll, Table8 R+ (2, CEZ £%0.78ug/ml £ & 2100ug/ml 2345 L T\
Zr{, ERI0Y/ml Tid, FHTO.78ug/ml 452100 A5, FH b £OE— 2712 2100ug/mliz Basd 72 (Fig.ll,

ug/ml iz, CEZ{3<0.2ug/ml» & 2100xg/ml iz 5345 Table8 ),
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Table 8 Sensitivity distribution of Pseudomonas isolated from urinary tract (18 stains)

MIC in ng/ml 108/ml
s0.2 0.39 0.78 1.56 3.12 6,25 12.5 25.0 50.0 <100
CS-1170 ,__1__, ) - 3 14
CEZ 5 13
MIC in ug/ml 108/ml
0.2 0,39 0.78 1.56 3.12 6.25 12.5 0 50.0 <100
CS-1170 1 17
CEZ 1 1 2 13

Fig.ll Sensitivity distribution of Pseudomonas
species isolated from urinary tract
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181 845 4 %2 L BHE, #E SikE
NIHETHE L7, £50%E3 Bh 55 BET, R
533 gn 520 THHT,

3. EESRALIK

#RUEIL UTIHRS O RFMERIC £ X HE
L7, BRFEMEERKIZ Table9 2Rt . RABEKMET

iz, 30k, W2H8M, HENI0M, M2h120 THZA60
% T# ~7z (Table 10), R EMFIRASRHES L KL
MM H2 Table 11IZRT 28T, MMMRIEAIMT
EENT1%, I LAY SH, AYH6H, MHIMT, Y
,61%, KIZBEAMRYL, THTLKN23%, I HED
45, ®HYHIMTHYESTI% ThH -1,

4. ANEHHM

CS-11708 SR Repd &5 ML 7= Wi238% TH ),
Servatia marcescens HB b % { 10%, kv T E.coli 6
#, LLT Citrobacter 6 ¥, Streptococcus faecalis 4 #,
Proteus retigeri, Klebsiella pneumoniae, Staphyloco-
ccus epidermidis % 3 ¥, Proteus mirabilis, Strepto-
coccus spp., Staphylococcus aureus £ 1% Th -1z,
INLaMBENMRY B2 &, Servatia marcescens T3
105 IR T8, R 3% TH N, E.coli Ti2 6 hhil%
5 ¥k, ¥t 1 8, Citrobacter Ti2, 6 ¥rhilik 5 4. 7#g 1
¥, LUT Table 1200 = k¢ T, 38#kebilis30%, 7t 8 ®
T, HWREIR TH-1:, RO THEESHBME S B2
&, Pseudomonas aeruginosa 4 ¥k, Servatia marcescens
3 ¥k, Proteus retigeri, Proteus mirabilis, Proteus mo-
rganii, Enterobacter aerogenes % 1 #k% s, sk
Th-12,

5. NER

MHEAL, AMERTRBRI~EL02BHY
» o7z, BRAKR#E T3 Tablel3 ici4 =& (T, RBC%
DS & - BUN 1250 TR REIRESH & ML
pofh, ik k7> 273 FT—ETIE, 26z GOT,
GPTHO LR+ &7, W2, #58 GOT 25u,
GPT 11u 26 $: 5% GOT 68u, GPT 40u & ERL, 38
TERELREL 225 TNEIAMIzHrY REMER
L ZDBRERICHMLT W3, 23, 855 GOT 26u,
GPT 68u L#LHE F SR Th 7o 1, 54 GOT 550,
GPT 96u L3512 ER L 729%, LERTIE2 # ATIRIE
HWIZR-> T2, Alp Tid 1 Blic ER%#3Bo7, 20
FIURT I b—woLREBHERN2 T, & L5H11.5
mIU (BESSEY-LOWRY %) #°4 3 H Hiz3.0mIU & F
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Table 10 Overall clinical efficacy

Pyuria Efficacy on
Cleared Decreased Unchanged ‘y X
Bacteriuria bacteriuria
Eliminated 8 2 6 16/30 (53%)
Suppressed 0/30 (0 %)
Replaced 2 5 7/30 (23%)
Unchanged 7 7/30 (33%)
Efficacy on 8/30 4/30 18/30 ?V":cr:cl; clinical
; 9
pyuria (27%) (13%) (60%) 18/30 (60%)
Table 11 Overall clinical efficacy classified by type of infection
No. of Percentage shared Overall
Group c ° Type of Simple or | Excellent |  Good Poor | effectiveness
ases infection Mixed rate
Indwelling 0,
1st group (Ca!heter ) 9 39% 3 6 33%
Znd group (l}:::lslatectomy) 1 4% ! 100%
Simple
infec- 3 rd group (Upper U.T.L) 9 39% 7% 4 2 3 67%
tion
4 th group (Lower U.T.L) 4 18% 4 100%
Sub total 23 100% 8 6 9 61%
5 th group (gm’zll‘r“‘) 4 57% 2 2 50%
Mixed -
infee- | 6th group (2;’”1‘:‘3;":”‘"“) 3 43% 23% 2 1 67%
tion
Sub total 7 100% 4 3 57%
Total 30 100% 8 10 12 60%
Table 12 Bacteriological response
No. of Eradicated No.of strains
Isolates ] o Persisted appeared after
strains (%)
treatment
S. marcescens 10 7 (70) 3 3
E. coli 6 5 ( 83) 1 0
Citrobater 5 ( 83) 1 0
Str. faecalis 4 2 ( 50) 2 0
Prot. rettgeri 3 2 ( 67) 1 1
K. pneumoniae 3 3 (100) 0 0
Staph. epidermidis 3 3 (100) 0 0
Pro. mirabilis 1 1 (100) 0 1
Streptococcus spp. 1 1 (100) 0 0
Staph. aureus 1 1 (100) 0 0
Ps. aeruginosa 0 0 (—) 0 4 i
Prot. morganii 0 0(—) 0 1 ‘
Entero. aerogenes 0 0 (—) 0 1 '
Total 38 30 ( 79) 8 11
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Table 13 Laboratory findings
Case RBC WBC (/ mn®) Ht Hb' BUN GOT GPT Al-p
t (X10*/mm?) (%) (g/d1) (mg/dl) (K. U.) (K. U.) (mM.U.)
Before | After B A B A B A B A B A B A B A

1 414 366 | 7,300 | 3,700 (39.3 [35.5 [13.7 [12.0| 10 | 13 [ 17 | 15 | 10 | 10 | 1.2 | 1.1
2 403 396 | 8,100 | 6,100 (34.6 {33,6 11,7 11,2 | 18 | 15 | 25 | 68 | 11 | 40 | 1.5 | 3.0
3 395 7,000 33.0 11.3 31 | 45 6 12 8 8
4 467 6,800 41.9 14.0 13 44 21 1.6
5 404 407 110,300 | 6,800 {38.1 (37,9129 (12.8| 20 | 12 | 24 | 37 | 41 | 39 | 1.7 | 2.0
6 395 341 6,600 7,400 | 36.8 [32.2 |11.8 |11.1 19 19 40 30 30 25 2.1 123
7 440 4,700 36.1 12.3 13 11 10 13 13 7 1.4 11,5

'8 339 367 | 5,600 | 6,200 |33.3 (35.3|11.1(11.8| 14 | 21 | 26 | 33 7111 |1.3]|1.5
9 461 432 10,200 9,800 | 43.9 |41.8 | 14.8 | 14.2 13 12 14 21 10 18
10 464 520 7,200 6,900 | 41.2 [47.0 | 13.7 | 14.7 20 16 21 5 7 1.7 (1.8
11 501 6,800 42.7 15.0 15 12 18 30 15 22 1.6 | 1.4
12 361 340 4,100 4,900 | 36.3 (34.6 | 12,7 | 12.5 16 20 35 43 32 41 3.0 | 3.3
13 315 305 12,300 3,000 129.3 |28.9|10.6 {10.0 16 14 52 15 20 11 1.3 1 1.2
14 324 5,300 28.0 10.0 27 33 27 23 16 15 1.6
15 377 388 7,700 7,200 |35.0 |37.2 12,6 |12.1 23 14 40 40 27 46 2.2 | 2.4
16 387 5,700 35.5 12.3 37 37 14 10 2.2

17 381 388 10,000 6,600 | 34.1 |34.5]11.3(11.3 12 22 | 24 36 12 17 2,31 2.8
18 322 352 8,100 5,000 |27.5]|23.4| 8.8| 9.3 13 16 43 14 26 10 2.2 |29
19 544 442 15,600 8,400 (48.4 | 39.6 | 16.4 | 13.3 20 17 19 27 28 37 1.4 2.8
20 290 310 6,300 6,500 |24.6 |27.0| 8.1 | 8.6 17 10 12 12 7 7 2.0

21 384 350 6,500 | 11,500 | 33.9 ({30.9|11.4 |10.8 15 14 10

22 391 409 5,400 6,100 {34.6 [36.6 |11.6 | 12,1 13 18 22 13 13 8 0.7 | 1.7
23 490 389 12,000 | 10,100 44.1'(36.1 | 14.8 | 12.7 26 55 68 96 1.5 | 1.0
24 338 350 19,800 | 11,100 | 32.5 | 33.3 | 10.5 | 10.8 12 10 26 29 39 39 5.2

25 304 297 12,200 | 16,100 | 28.1 | 29.5 | 9.2 | 9.5 12 16 22 24 14 12 3.6
26 462 11,500 38.9 12.7 11 7 32 20 38 19

27 12 12 17 18 20 24 2.1 1 2.2
28 400 431 5,800 5,300 | 37.8 [ 40.3 | 13.2 | 14.1 23 24 15 14 13 20 2.1 (2.5
29 433 435 8,900 | 6,800 [39.3 139.7 |13.8 [13.2 19 17 24 21 17 15 1.2 | 1.9
30 429 421 6,300 9,009 36.3 | 42.1 12,0 {11.9 14 10 20 19 12 13 1.6 1.4
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LABORATORY AND CLINICAL STUDIES ON CS-1170
FOR URINARY TRACT INFECTION

TaxasHi HINENO, KINYA YAMAGUCHI, NOBORU ITOH
TosHiHIKO MiITA and Jon IsHiGAMI
Department of Urology, Kobe University School of Medicine
(Director : Prof. J. ISHIGAMI)

1) Blood concentration

Healthy adults were given CS-1170 at a dose of 1g by drip infusion or intravenously. Peak serum
CS-1170 level of 83.6ug/ml appeared 30 minutes after intravenous injection and the peak level was 31.8
ug/ml after drip infusion.

2) Urinary excretion

Eight-hour urinary recovery was about 75% in all cases.

3) Antibacterial activity

The MIC values of CS-1170 against E. coli (71 strains) , Klebsiella pneumoniae (19 strains) , Serratia
marcescens (100 strains), Enterobacter (22 strains) and Pseudomonas aeruginosa (18 strains) were compared
with those of cefazolin (CEZ).

The MIC of CS-1170 against E. coli ranged from 0.2 to 100ug/ml, and similar to those of CEZ.

The MIC of CS-1170 against Klebsiella pneumoniae mostly ranged from 0.39 to 6.25ug/ml, while those
of CEZ ranged over 12.54g/ml in all strains.

The MIC of CS-1170 against Serratia marcescens ranged from 3.12 to 50xg/ml in 47 strains, but those
of CEZ ranged over 100xg/ml in all strains.

The MIC of CS-1170 against Enterobacter and Pseudomonas aeruginosa generally ranged over 100ug/
ml, similar to those of CEZ.

4) Clinical trials

Of 30 cases of urinary tract infections treated with CS-1170, excellent responses were observed in 8
cases, good in 10 cases, and poor in 12 cases.

The effective rate was 609%.

5) Side effects

No side effect was observed except for slight elevation of GOT and GPT in 2 cases.



