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Fig. 1 Chemical structure of L-105
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Table 1 Antibacterial spectrum of gram-positive bacteria (108 cells/ml)

MIC (pg/ml)

Organism
L-105 CTM CAZ

S. aureus 209-PJC 0.78 0.78 12.5
S. aureus Smith 0.78 0.78 6.25
S. aureus Neumann 0.78 0.78 12.5
S. aureus Terashima 0.78 1.56 12.5
S. aureus E-46 0.78 1. 56 12.5
S. aureus No. 80 0.39 0.39 6.25
S. epidermidis 3.13 1.56 12.5
S. pyogenes S-23 0.013 0.1 0.2
S. pyogenes Cook 0.013 0.1 0.2
S. pyogenes C-203 0. 006 0.025 0.1
S. faecalis >100 >100 >100
Viridans group Streptococcus >100 >100 >100

S. pneumoniae | 0.013 0.2 0.2
S. pneumoniae | 0.013 0.2 0.2
S. pneumoniae [[ 0.013 0.2 0.2
C. diphtheriae 0.05 1.56 25
M. luteus ATCC 9341 0.78 0.2 0.78
B. subtilis ATCC 6633 0.78 0.39 3.13
B. anthracis 12.5 3.13 100

Table 2 Antibacterial spectrum of gram-positive bacteria (10¢ cells/ml)

MIC (pg/ml)

Organism
L-105 CTM CAZ

S. aureus 209-PJC 0.39 0.2 6.25
S. aureus Smith 0.78 0.39 6.25
S. aureus Neumann 0.39 0.39 6.25
S. aureus Terashima 0.78 0.78 12.5
S. aureus E-46 0.1 0.78 6.25
S. aureus No. 80 0.39 0.39 3.13
S. epidermidis 3.13 0.78 12.5
S. pyogenes S-23 0. 006 0. 025 0.2
S. pyogenes Cook 0.013 0.1 0.2
S. pyogenes C-203 0. 006 0.013 0.1
S. faecalis >100 >100 >100
Viridans group Streptococcus 100 >100 >100

S. pneumoniae | 0.013 0.2 0.2
S. pneumoniae || 0.013 0.2 0.39
S. pneumoniae [ 0.013 0.2 0.2
C. diphtheriae 0.39 0.78 6.25
M. luteus ATCC 9341 0.013 0.025 0.39
B. subtilis ATCC 6633 0.39 0.2 0.78
B. anthracis 1.56 0.39 25
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Z 7 g (STA; 3P AT, BAEREXS
BN REILEREE (MIC) JIERD (HE U ToRod e, T
%5 Streptococcus FEds L O° Corynebacterium diphtheriae &>
WCR10% v < g Mg i STA # -7,

3. BRSEERRCR3 2 BREUST

BERRAEE s S5 BE X ute  Staphylococcus aureus 37 #E,
cephem [t D S. aureus 408k, Streptococcus pyogenes 39
#k, Escherichia coli 45§, Klebsiella pneumoniae 40 ¥,
Enterobacter cloacae 21 %, Enterobacter aerogenes 22 ¥k,
Serratia marcescens 43 ¥k, Proteus mirabilis 29 #k, Proteus
vulgaris 36§, Providencia rettgeri 17Tk, Morganella morganii
26k, Haemophilus influenzae 39 BRizo\T, BikEEIC
STB, RFHAIET STA #HAVC, BA(t¥EErs

BAREERIERERNEER? ¥ LT, REEHERNEXIT-
tco T3, H. influenzae |3 3 % bacto-fildes enrichment
(Difco) #E&A T STA R,

4. EACRETHEFOPE

HEHRETEB PH, v ~ iR, BEEEEOK
Bz o\T, S. aureus Smith, E. coli 444, K. pneumoniae
KC-1 ¥ X 0% S. marcescens T-55 % #hEaghfE » LT STA
AV CERPREREC X VBT -7,

5. HFEphRICRIETHE

E@Em 7142 (NB; =y 24) CTHijEE LS. aureus
Smith, cephem [ S. aureus 84, S. aureus 209-PJC,
E. coli 444 ¥ } % K. pneumoniae KC-1 % [RF LI 12
B L, AP E CIRIBIEE Lok, FTEDBE T

Table 3 Antibacterial spectrum of gram-necgative bacteria (10° cells/ml)

MIC (pg/ml)

Organism

L-105 CTM CAZ
E. coli NIHJJC-2 0.2 0.2 0.39
E. coli NIH 0.2 0.39 0.39
E. coli K-12 0.39 0.2 0.39
C. freundii NIH 10018-68 6.25 50 12.5
S. typhi T-287 0.05 0.05 0.2
S. typhi O-901 0.78 0.2 0.78
S. paratyphi A 0.05 0.1 0.1
S. paratyphi B 0.05 0.05 0.2
S. enteritidis 0.2 0.78 0.39
S. dysenteriae EW-7 0.1 0.1 0.39
S. flexneri 2aEW-10 0.2 0.2 0.2
S. boydii EW-28 0.1 0.1 0.2
S. sonnei EW-33 0.2 0.2 0.1
K. pneumoniae NCTC 9632 0.1 0.39 0.2
E. cloacae NCTC 9394 3.13 >100 3.13
E. aerogenes NCTC 10006 6.25 >100 1.56
H. alvei NCTC 9540 0.78 >100 0.78
S. marcescens IFO 3736 0.78 >100 1.56
P. mirabilis 1287 0.1 0.78 0.2
P. vulgaris OX-19 0.2 >100 0.39
P. rettgeri NIH 96 0.012 50 0.05
P. inconstans NIH 118 0.78 >100 3.13
M. morganii Kono 1.56 >100 12.5
P. aeruginosa NCTC 10490 25 >100 3.13
P. aeruginosa IAM 1095 50 >100 3.13
P. cepacia ATCC 25416 25 >100 25
P. maltophilia ATCC 13637 12.5 >100 1.56
A. calcoaceticus IFO 12552 25 >100 6.25
A. faecalis IFO 1311 3.13 6.25 3.13
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5 X5 MR L, LIRERMCAERB R RE Lic,

6. {(rHHEEMEC X 5VRBEE

E. coli K-12 = L-105 #{Ef S €1 B0 BEL
DVWTHRHAETo . Tihbb, A54 N7 5RET,
ErEETRA7 4 LV AERBER L, —51 3 RiiRE
ERY T - RNEE EOERE » =77 A B K
L, chZ2EXREChSE, 2574 v THALL, &
hw 37°C BREBEM O HZEREEE (BAXE) X
VBB LI,

7. =2 ) vEAEBHE (PBPs) icx3 »BMM

B.G. SPRATT OHEY 1w X b E. coli K-12 ¥roo
SEFEM Lic, —F, S aureus 209-PJC BRDREE S 1
M7 A I =Y A AVCTHERLTHANL, chboiE

L “C-PCG rpEAaERIZ X b, E. coli 35 X V'S, aureus
DRDIDD PBPs ~p L-105 0B LB L1z,
X7 4 L a ko MC-PCG i X %RIEEE X Dualwave-
length TLC Scanners 90 (Shimazu) % FI\-TRIEL,
= DORIEMEH b L TS0 %REFRE L Rd T,

8. ~ v ARBRIIEIEARRIHE K T 5 REE

S. aureus Smith, E. coli 444, K. pneumoniae KC-1 %
X O% S. marcescens T-55 O£ Hk#A NB T 37°C 18
ek, A THARL, 6% hog gastric mucin
(Orthana Kemisk Fabrik A/S) S &RBEA L1, ¥
S. pneumoniae [1310% v = miF&+H NB T 37°C 188
MR %, AEMREKTHERLL, Thoo®Kyl
P8I Std-ddY Riff=v 2 (fFE 17~18g) DL

Table 4 Antibacterial spectrum of gram-negative bacteria (10° cells/ml)

MIC (pug/ml)

Organism

L-105 CTM CAZ
E. coli NIHJJC-2 0.1 0.1 0.2
E. coli NIH 0. 025 0.1 0.2
E. coli K-12 0.1 0.1 0.1
C. freundii NIH 10018-68 0.1 0.39 0.39
S. typhi T-287 0.025 0.05 0.1
S. yphi O-901 0. 025 0.05 0.05
S. paratyphi A 0.05 0.1 0.1
S. paratyphi B 0.05 0. 05 0.1
S. enteritidis 0.2 0.2 0.2
S. dysenteriac EW-7 0.1 0.1 0.2
S. flexneri 2aEW-10 0.05 0.1 0.05
S. boydii EW-28 0.05 0.1 0.2
S. sonnet EW-33 0.1 0.1 0. 05
K. pneumoniae NCTC 9632 0.1 0.2 0.1
E. cloacae NCTC 9394 0.39 3.13 0.39
E. aerogenes NCTC 10006 0.39 3.13 0.39
H. alvei NCTC 9540 0.78 3.13 0.78
S. marcescens IFO 3736 0.2 12.5 0.2
P. mirabilis 1287 0.012 0.2 0.05
P. yulgaris OX-19 0.2 1.56 0.2
P. rettgeri NIH 96 0.012 <0. 006 0.025
P. inconstans NIH 118 0. 05 0.1 0.2
M. morganii Kono 0.78 6.25 1.56
P. aeruginosa NCTC 10490 3.13 >100 1.56
P. aeruginosa IAM 1095 25 >100 1.56
P. cepacia ATCC 25416 12.5 >100 0.78
P. maltophilia ATCC 13637 12.5 >100 0.39
A. calcoaceticus IFO 12552 25 100 6. 25
A. faecalis IFO 1311 1.56 6.25 6.25
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Fig. 2 Sensitivity distribution of 37 strains of
S. aureus (108 cells/ml)
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THRNRBEEILBE (MIC) 1% 0.1~0.78 yg/ml T
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Fig. 3 Sensitivity distribution of clinical isolates
Cephemr §. aureus 40 strains (10° cells/ml)
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BIEREOHENXHFELTE D, TOfLDd enterobacte-
riaceae X LTLBCH E NI # &R L. & 108
cells/ml B< CTM A BEH®RI A - 72 E
cloacae, E. aerogenes, Hafnia alvei, S. marcescens 1¢ izt
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2. BBRGEERRCHT 5 REZ ST

FRIRATHL D & 3B Uiz S. aureus 378k, cephemr S.
aureus 408k, S. pyogenes 39%k, E. coli ASEE, K. pneumoniae
408k, E. cloacae 21%k, E. aerogenes 22¥k, S. marcescens
43k, P. mirabilis 29%k, P. vulgaris 368k, P. rettgeri 17
Bk, M. morganii 26fk¥s X O H. influenzae 398k D RG-S 1
OV THEERE 10°cells/ml THEL, ZomEY R
Bpofi L L Fig. 2~15 <R L,

a) S. aureus OBL

L-105 o MIC % 0.2~0.78 pg/ml & 534 L T ¥
h, 0.39 pg/ml it — s %HTE —kED HHERL
oo TOHEML CTM X b 245, CAZ 1 b #5321
Bh T\ iz, F7 L-105 @ MICs, 35 L 08 MICy 135
hZh0.39, 0.78 pg/ml T bH, CTM (0.78, 1.56
pg/ml T, CAZ i3\ 3Fh i 12.5 pg/ml TH - 7o,

b) Cephemr S. aureus D4

10° cells/ml % CEZ izxf3 5 MIC ». =12.5
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Fig. 4 Sensitivity distribution of clinical isolates
Cephemr S. aurcus 40 strains (108 cells/ml)
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Fig. 5 Sensitivity distribution of 39 strains of
S. pyogenes (10% cells/ml)
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Fig. 6 Sensitivity distribution of 45 strains of
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Fig. 7 Sensitivity distribution of 40 strains of
K. pneumoniae (10° cells/ml)
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Fig. 8 Sensitivity distribution of 21 strains of
E. cloacae (10° cells/ml)

Fig. 10 Sensitivity distribution of 43 strains of
S. marcescens (108 cells/ml)
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105 iz e FR 0.2 & 1.56 pug/ml THbH, CTM T
120.78% 12.5 pg/ml T b, CAZ i3 0.39 & 1.56
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ZOHENE CAZ LinigR%Thh, CTM L b L
T,
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OB CAZ X v EFH > T 7edd, CTM X h
hTC\ i, ¥7 L-105, CTM % k0t CAZ ¢ MICy,
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Fig. 12 Sensitivity distribution of 36 strains of
P. vulgaris (108 cells/ml)
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h 1.56, 25, 3.13 pg/ml Th - 1=,
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0.1pg/ml & -,

3. N RFTHRFORE

S. aureus Smith, E. coli 444, K. pneumoniae KC-1,
S. marcescens T-55 # Fi\ T, #541 pH, 7 = My FHN,
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Table 5 Effect of medium pH on the antibacterial
activity of L-105, CTM, and CAZ

Medium MIC (pg/ml)

Organism
pH L-105 | CTM CAZ

6.0 1.56 0.39 6.25
S. aureus Smith 7.0 0.78 0.39 6. 25
8.0 0.39 0.39 6. 25

6.0 [<0.025| 0.05 0.1
E. coli 444 . <0.025 | 0.05 0.1
8.0 [£0.025| 0.05 0.1

6.0 0.1 0.2 0.1

K. pneumoniae

KC-1 7.0 0.05 0.1 0. 05
8.0 |=<0.025| 0.1 0.05
6.0 1.56 | 50 0.39

S. marcescens

T-55 7.0 0.78 | 25 0.39
8.0 0.39 |25 0.39

Inoculum size: 108 cells/ml

EEEEONENICRIFETHEC OV TRF LIcERY
Table 5~7 TR L1z,

B3 pH o1k, L-105 04, E. coli 444 %
Br&7 05 ) QICHENY BIF L e 5 BRAA AR SR,
—%, CTM % CAZ it ¥t pH i X aHENOE
Mtz LA ERDLRIED 5T, V< MERMOBE,
SEKNELHE VRELYEYZ T ur o, HEEER
DB TIY, S. marcescens DL K E, HBT X HH
BHOEDMIIEH L VI LA ERDLRIeh 5T,

4. WM RIS TE

S. aureus, E. coli ¥s } U° K. pneumoniae % B\ THRE
TER =BG Licks R % Fig. 16~22 1R LT,

a) S. aureus Smith D4

Fig. 16 R4 X 51 L-105 o> 0.39 pg/ml LJ Lo
BECECTREFERANED bhich, TOMEREE
b D TIXIEh 512, —F, CTM Tk 0.39 pg/ml T
B oo REFArED bhD 00, Thl Eogy-
BETIU LABREEANE LD, ThbbRERR
nRED LI, ¥t CAZ Tt 6.25 pg/ml fFFTIZIE
BN EMAA, £ LT 25 pg/ml fEA CREIFEMI A
bhic,

b) S. aureus 840D &

Cephem [t S. aureus 84 DWEEFs L VAR
TR OWTHRE LcksR%Y Fig. 17, 18R L7,
$ichb Fig. 17 iRk X 5 L-105 TREAREC
IS Cre R Iz s 4 S hich’, BEFEARED Hh

Table 6 Effect of serum concentration on the
antibacterial activity of L-105, CTM.

and CAZ
Serum MIC (pg/ml)
Organism conc.
(%) L-105 | CTM CAZ
0 0.78 0.39 6. 25
S. aureus Smith 10 0.78 0.39 6. 25
25 0.78 0.39 6.25
0 [£0.025 | 0.05 0.1
E. coli 444 10 |=0.025 |=<0.025 | 0.05
25 |=0.025 | 0.05 0.05
0 0.05 0.1 0. 05
K. pneumoniae
KCo1 10 |=0.025| 0.1 0. 05
25 0.05 0.1 0. 05
0 0.78 | 25 0.39
S. marcescens
T-55 10 0.39 | 12.5 0.39
25 0.39 | 50 | 0.2

Inoculum size: 10° cells/ml

Table 7 Effect of inoculum size on the anti-
bacterial activity of L-105, CTM, and

CAZ
Inoculum MIC (pg/ml)
Organism size —— —

(cells/ml) L-105 ‘ CTM ‘ CAZ
108 0.78 | 0.78 | 6.25
. 107 0.78 | 0.39 | 6.25
S. aureus Smith 108 0.78 0. 39 6. 25
159 0.39 | 0.39 | 3.13

108 0.05 | 0.05 | 0.1

_ 107 0.05 | 0.05 | 0.1

E. coli 444 106 |<0.025| 0.05 | 0.1
105 |<0.025 | 0.05 | 0.05

108 0.1 0.2 0.1
K. pneumoniae 107 0.1 0.2 0.05
KC-1 108 0.05 0.1 0.05
10°  |<0.025 | 0.1 0.05
108 1.56 |>100 0.78
S. marcescens 107 1.56 |>100 0.78
T-55 108 0.78 25 0.39
10° 0. 39 6.25 0.39

fehotc, CEZ THRAEEAN B E I hit, —F
PCG T3 200 pg/ml {EF T4 control K [EKRICI¥AL L
foo EEBREDHERE L-105 Tk 1.56 pg/ml L) -0
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Fig. 16 Effect of L-105, CTM, and CAZ on the viability of S. aureus Smith

| L0s

CTM AZ
8 Control Control ¢ Control
7- /
= A
2 \3% x ~~—x .
3 .
3 s 6.25 x 0% \x
= 0.39 1.56 2%
it ug/ml ug/ml
o 44 -
] 0.39
,g 34 ug/ml
hS]
g
S 29
19 MIC0.78,g/ml MIC:0.39,/ml MIC:6.25,/ml
T T L} T T 1 T T 1
0 1 2 4 0 1 2 4 0 1 2 4

Incubation time (hr)

Fig. 17 Effect of L-105, CEZ, and PCG on the growth of §. aureus 84

Control

L-105 CEZ

Control

- Ty~
-
25 ™

ug/ml

Turbidity at 550nm

o
3.

MIC: 12.5ug 'ml

Control

P /P
13,6 4

0.5} B
:: . 1 | 1 1 | 1 J 1 1 1 1 1 1 1 1 l
0 1 2 3 4 0 1 2 3 4
Time (hr) Time (hr) Time (hr)
MIC
I CHEHL (S U R AR RAE S v, CEZ T d) E. cli 444 DB 4

(3 50 pg/ml TIRFIFEM FEHD Zbhint, PCG
Ti% 50 ug/ml T4 control & FEEDHIIE &R 1,

c) §. aureus 209-PJC D4

S. aureus & B-lactam FHAEMEH (FA IR IHA,
VbW BRERRMSEC B LM BT % 250,
L-105 T 2D X 5 BENZ LD 0 E D nk R
B, RERS 2Rz BZ ENHBLT% CEZ
ARBE LTHHL, FoiERE%y Fig. 19, 20 &R L
#-, CEZ it Fig. 20 wRT X 5ic 0.39 pg/ml &
1.56 pg/ml DR TRIGRE,NBE S hich, L-105 T
EIRFIREDCIC U R EERAY A b h, RERBIS 289D
BT EMNTERD T,

Fig. 21 &iRk3 X 5 i L-105 3 0.0063 pg/ml, CTM
i 0.025 pug/ml % LT CAZ i3 0.1 pg/ml LA FORE
CRWT, EREECE UREFANBEI .

e) K. pneumoniae KC-1 &

3EEHIEL b 0.05 pg/ml LA EDOWE 5\ TEFIBE
TG U BREIERARD b,

5. (IHHZEBMEIC X 5 EEE

fHZEBRMEIC X s BRERY Fig. 231, ¥icth
LOBBHERY ¥ Lt d 0%k Fig. 24 iR L, L-105
@ 0.0015 pg/ml {EFITid control L RN IFIEIEE
&, 0.006~0.39 pg/ml fEATIXED 7 1+ 5 2 v M
BLOBEERBE S, ¥, 1.56, 6.25 pg/mlfE
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Fig. 18 Effect of L-105, CEZ, and PCG on the viability of S. aureus 84
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Fig. 19 Effect of L-105 on the growth curve of S. aureus 209-P JC
Control Control
or 0.10
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__--0
E o
—— B
,2 ~ 0.20 £
2 e £
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o8 o 1.56 3
B A\ %
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RATR—HOEMET7 4 5 2 v MEBABBRIRDA, K
BAOBEEIS E HERARTCA7 =0T 5 A &
RL, BELI, 25pg/ml fEATIZ 745 2 v MEL
LREGRI2{BEIIT, A7=2r7 52 MEHCHBE
BRBEIh, DX 5ic L-105 TIXIEL WV IEER
TEHBED7 15 2 v MW BREIhicn, Fig 24 R
T X351k LMOX ¥ 0.012~6.25 pg/ml DJi5\ JLps
BT74 52 MEBBES R,

6. PBPs i3 % Efn:

E. coli K-12 } X O° S. aureus 209-PJC D DB D
O PBPs ~o> L-105 oBFM:% Hiat Lic #5521 % Fig.
25, 26iL, ¥ hLOERL Y BDRDD PBPs A0
S0P EREE R FH Licks % Table 8 1R Li,

E. coli n34 PBP 3 ~DBMMEIN S - & bigL, &
WT 1A, 1Bs, 2, 4 DJETHbH, PBP 5 & 6 ~DPIHI
Mz LA ERDONRT, WEEILEE DTS PBPs ~
OBMELX R LTI,

—7, S. auwreus DL, PBP2 ~EMMENE L, K
WT1, 3DIRTH Y, PBPA~DFRMLED - 7,

7 = v ARBRIIMINE PRG35 R R

77 AEHE 2 B, 77 AR ey AVl
BERRISECRS % L-105 ORI O TR Lic £
R#A Table 9 /R L7,

S. aureus Smith D4,
mg/mouse T#H h, CTM
5 @Eh T\ e,

L-105 o EDs, fii 0.072
I hdboters, CAZ L vy
¥ 7= S. pneumoniae Il D4, L-105
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Fig. 20 Effect of CEZ on the growth curve of S. aureus 209-P JC
Control
Control
1.5
T . /
9 c o 0.006,0.025
g 2
S %
Bl z
b o
2 g
= &=
5 1.56
g g 36.25
25,100,400
6f O'SJ- wg/ml
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Fig. 21 Effect of L-105, CTM, and CAZ on the viability of E. coli 444
L-105 CTM CAZ  (Control
8+ Control Control
i 0.0063
—_ i
£ 0.0063 / T
Z Gi b 0.025
2 0.0063 2 N
2 54 a 0.025
g ] \9 ~ ] \ 0.1 \A o1
g \ .*z ,\Q
< 3 mf 0.4 0.4
5 g /ml ,
w ug/ml g/ ml
S 24
-
14 MICO.0256g ml MIC:0.05.&/ml MIC:0.20.g/ml
0 1 2 4 0 1 2 4 1 2 4
Incubation time (hr)
Table 8 Competition of L-105 with '4C-labeled penicillin G for binding to PBPs in cytoplasmic
membrane of E. coli K-12 and S. aureus 209-PJC in vitro
D5 (pg/mb)
Membrane
1A or 1 1Bs 2 I 5 6
E. coli K-12 0. 064 0.63 1.0 0.013 8.0 >25 >25
S. aureus 209-PJC 0.095 0.022 0.12 13.8

o EDy, {12 0.7 mg/mouse TH b,

CTM &i3iER

AETH B2, CAZ L b 3fEEh T\,

75 nlgten E. coli 444 05 L-105 OEBBHEE
CAZ ri3i3F% T, o EDjs f#i 0.0024 mg/mouse
<THbH, CTM r W EFFEh T, K. pneumoniae KC-

1 D54,

L-105 o EDj, {#i 0.047 mg/mouse Th

b, CAZ L bEFEHI, CTM X bh f h T\ 1, S

marcescens T-55 D&, M%7 X 7e\» CTM o EDsy
fi ¥ >4 mg/mouse T b,
L-105 i3 CAZ & 3iER% 0 HRHE % 7 L,

TR A IR & ehs o s,
XD
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Fig. 22 Effect of L-105, CTM, and CAZ on the viability of K. pneumoniae KC-1

L-105 CTM CAZ

87 Control 1 Control 1 Control .

74 0.013
E 0.013
=1
5 ~4 0.05 ’d\
=] ] | X, A
s @ % ~N %‘ \ .
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o 4 ~ 7Y \AO.Z . 4
) X x x
) 0.2 0.8 0’2 0.#
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w2 g ~
<
=

14 MIC6.054g, ml 4 MIC0.10g:ml] . MIC:0. 05 /m]

T T L) T T L] T T L]
1 2 4 0 1 2 4 1 2 4

Incubation time (hr)

Fig. 23 Phase-contrast micrographs of E. coli K-12 exposed
to L-105 for 3 hours

0. 006 pg/ml

6. 25 pg/ml
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Fig. 24

Morphological effects of L-105 on E. coli K-12 after 3 hours exposure

Concentration (gg/ml)

Antibiotic 0.003

0.015 0.006 0.025 0.10
1 1 1 1 1 1 1

0.012  0.05 0.20
. 0.]39 . 1.]56 ) 6.125 . 2]5 100

0.78 3.13 12.5 50 200

L-105
CMX
LMOX

/////////”,/,,,...,

intact cell, [ filamentous cell, I lysis

Fig. 25 Fluorography showing competition of L-105 for !“C-labeled penicillin G binding in

S. aureus 209-PJC

Protein

1 . s
2/ D GG e

0 0.0060.025 0.1

0.39 1.56 6.25 25

100 pg/m]

Fig. 26 Fluorography showing competition of L-105 for !4C-labeled penicillin G binding in

E. coli K-12
Protein

1A
1Bs

w N

§
]
§
g

0 0.006 0.025 0.1

ED;, {&i% 0.080 mg/mouse T - fo,

8. = v AERAIFR S RGGE T 5 IR

K. pneumoniae DT-S 1T k. %R BRERYE T 5 L-
105 DFHREOVTRES Lick R % Fig. 27 KR Lz,
4 mg/mouse FrEFET 3\ T L-105 138 BB Wik @l D
BAHRD bhich’, BRELHRL CAZ X vt OTM
b oTole, ERBRMENHMESL CAZ L hgh,
BE2URFRIR TR EBOER VA RE LT, ¥

0.39 1.56 6.25 25 yg/m]
7= 1 mg/mouse LRI\ TE, WFhoEY b ER
ORAVIRDHLRZ 0D, 6EELBIFHEERAD
B, 24RFRECIE 107 cells/lung VA LTV e,
9. < v AERKN BT ERBREEC T 5 BEGE
E. coli 444 W X DRBREYFEC 35 L-105 0¥gi
BRI OV TR LickiR% Fig. 28 R Uiz, L-105
ORI CAZ i3 igRA%chh, CTM  hHiEh
Thofe, L Lis2 ERERL L-105, CAZ o 0.2
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Table 9 Protective effect of L-105, CTM and CAZ on experimental infections in mice

. hall L MIC 1
Organism C(C:]k(;r;glgu‘:z;e Antibiotic ED;, (mg/mouse) 108 (#g/{ge)

o 1x107 L-105 | 0.072 (0.047 ~0.11)* | 0.78  0.78
S. aureus Smith CTM | 0.011 (0.0070~0.018) | 0.78  0.39
(250LDso) | caz 0.38 (0.28 ~0.52) 6.25  6.25
L 3x 108 L-105 | 0.70 (0.44 ~1.1) 0.013  0.013

S. preumoniae 1 CTM | 0.53 (0.3¢4 ~0.82) | 0.20 0.20
(700LDs0) | caz 2.1 (1.3 ~3.4) 0.20  0.20
L 8x 108 L-105 | 0.0024 (0.0010~0.0080) | 0.05  0.025

E. coli 444 CTM | 0.0076 (0.0030~0.010) A 0.10  0.05
(T0LDso) | caz 0.0030 (0.0010~0.0080) | 0.20  0.20

5 5 104 L-105 | 0.047 (0.023 ~0.096) | 0.10  0.05

K. pneumoniae KC-1 CTM 0.43 (0.27 ~0.68) 0.20 0.10
(1000LDso) | a7z 0.097 (0.063 ~0.15) | 0.10  0.05

6.0 106 L-105 | 0.080 (0.050 ~0.13) | 0.78 0.78

S. marcescens T-55 CTM >4 100 25
(600LDso) | Az 0.085 (0.051 ~0.14) | 0.39  0.20

Fig. 27 Therapeutic efficacy of L-105, CTM,
and CAZ on number of bacteria in the
lung of mice infected with K. pneumoniae
DT-S

8+ 4mg mouse 1mg ‘mouse

o6 ~
5 CTM
é 6 1 T
S 54 ; &;X CAZ
= A
o
o 4 1 N\~ L105
il N——
= 7 CAZ
= 4 MIC (gg ml)
@ L5  0.1/0.025
= 14 CT™M 0.39/0.2
CAZ 0.2/0.1
T T 1 T T T 1
180 3 6 24-18 0 3 6 24

Time(hr) after administration

mg LU 1mg HEF LD FERVILTHY, Th
LOREECIIEFBECIE UBEROREYB 5 &
TEIEh - te,
I. = s

L-105 137 5 A ER L U7 5 ARMHERICH LT
BEAVCHBEARZ 5 2%HF L, FOREMIBE=HR
O cephem RFAMBECTEHT 5 0 L Bbhsh, §
=MD cephem RFEMELBIF LB IR SR
S. aureus H LT HBHRAHEN AR LD ER Sh

¥ 95% confidence limits

Fig. 28 Therapeutic efficacy of L-105, CTM,
and CAZ on number of bacteria in the
kidney of mice infected with E. coli 444

MIC(ug/ml)
8- l n=5 L-105 0.05/0.025
CJCTM  0.1/0.05
74 [ CAZ  0.20.2

Log of viable cell counts, kidney

0 0.2 1
Dose (mg mouse)

+ Viable cell counts were measured at 24h after administration

%,

—HNC f-lactam REVEMED 7 5 ARMEEICKHT
BHEE, (D HifeBEA O %@k, (2) f-lactamase
Xt neEtt, (3) PBPs i35 HEME, Z ho
ZE200RFICL VFBEZF BT L2M6 h Ty 5,
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L-105 |3 8-lactamase ZLETH D, FR L LA T-
TeEER X D E coli o PBP 3 W RIF 7o BRI % RT.
T Ep L-105 0 5 ARREEICH T B BRI HTE
NEEMIhTw230E Exbhb, %i f-lactam
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NeRBMIh Tl 540 EEx2 b5, L1053 2
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IN VITRO AND IN VIVO ANTIBACTERIAL ACTIVITY OF L-105,
A NEW SEMISYNTHETIC CEPHEM ANTIBIOTIC

Taxesnr NisHINO, YosHiki OBana, Tosumr Goton, Masako Ontsuki, HipEo Kitacawa,
KazusHice Tanaka, Ruriko Naka and TEruo TaniNo

Department of Microbiology, Kyoto Pharmaceutical University

The in vitro and in vivo antibacterial activities of L-105, a new parenteral cephem antibiotic,
were compared with those of cefotiam (CTM) and ceftazidime (CAZ).

The following results were obtained. L-105 had a broad antibacterial spectrum against gram-
positive and gram-negative standard organisms in our laboratory.

In the sensitivity distribution of clinical isolates, the antibacterial activity of L-105 against
gram-positive bacteria was more potent than that of CTM and CAZ.

On the other hand, the antibacterial activity of L-105 against gram-negative bacteria except
for Proteus vulgaris was almost equal or superior to that of CAZ.

L-105 showed dose-related bactericidal activity against all the bacteria tested.

The antibacterial activity of L-105 was not affected by the addition of horse serum, but was
influenced by the inoculum size and the pH of the medium. The antibacterial activity of L-105,
that is, was enhanced in alkaline medium.

Morphological observation with phase-contrast microscope revealed Escherichia coli K-12 becoming
filamentous by L-105 at the wide range of concentrations of 0.006~0.78 pg/ml. The affinity of
L-105 to penicillin-binding proteins (PBPs) of E. coli was 3 at best followed by 1A, than, 1Bs.
On the other hand, in Staphylococcus aureus the affinity of L-105 to PBPs was in the order of PBP
2, 1, 3.

For experimental intraperitoneal infections caused by S. aureus and Streptococcus pneumoniae in
mice, the therapeutic efficacy of L-105 was superior to that of CAZ and inferior to that of CTM.
Against E. coli, Klebsiella pneumoniae and Serratia marcescens infections, the therapeutic efficacy of L-
105 was greater than that of CTM and similar to or a little greater than that of CAZ.

In experimental local infections in mice, the therapeutic efficacy of L-105 against pulmonary
infection caused by K. pneumoniae was inferior to that of CAZ and superior to that of CTM.
Moreover, the therapeutic efficacy of L-105 against experimental urinary tract infection caused by

E. coli was superior to that of CTM and almost equal to that of CAZ.



