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T-1220 = B9 4 % M W % 09 BF %8
%=

PEEFEUE « KU  BOAZRKE
FHIEA « PiRIE=
TURSERI R A Y BE

T-122012, BHILMbFTEERSEIEE PRI
TRHRSREFLWR=v) vThH b, Afhirfbrdr
Sodium 6-(D(—)-a—(4-ethyl-2, 3-dioxo-1-piperazinecar-
boxamido)-a-phenylacetamido] penicillanate &\ »\»,
Ampicillin © amino %6z 4-ethyl-2, 3-dioxopipera-
zinylcarbonyl HAEA XRHET, FRN Cos Ha
O,N; SNa, 4 FHE539. 5B EfERENARTK, =%/
—VIEBIETH D OGN, Fig LiwRT&
BHTHb,

¥, KAWL 7 2BHERS L0 7 AREETIC
X LUCIAHERcIEN AR L, FrCnFlRRK EREE e
> T3 77 AR k) THRIBECH LTI
NICHHENEE TS 2 LM E VbR TH3Y,

SEFLE H13, =0 T-1220D M EFHIZHEIZ OV T,
Carbenicillin (CBPC), Sulbenicillin(SBPC), Ampicillin
(ABPC) ¥ XU¢ Gentamicin (GM) # H#g#EH & LT
HEfTiw, 2, 30MREEILOTRET S,

I. EBRMHESLURBRAZE

1. HEARI T4

HERFED 75 sBHERE L0 7 5 st ERIC
THRBRENMES MICipg/ml) %, BAR{LFERREY
SR/ BEHIEBEREED X bRd e, A LR
iy, == & LT Heart Infusion Agar (HIA: A7) Th
DH, LV IRER, MAIRER, 77 ) THEID
WTIE10% B iy in Heart Infusion Agar %, MHESKMHE
BOWMBRA, #AMEEHECIF+ 7Y 2 — L EEER
(TGC: A7k) %, WEiiE Gonococcus medium (GC: H
) BRI, R E LTHEDOHES > T-1220,
Carbenicillin (CBPC), Sulbenicillin (SBPC), Gentamicin
(GM) # v ie,

Fig.1 Chemical structure of T-1220
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2. BRERSBEMRICHMT ZRZMESH

BERMEID S8 I Wi, 7 Vo BRES3HE, KIEE66
R BGSARBEAIRE, TEH6ARR, AT 117 ik X OgIR
H83MRICDWT, AACIRIE AR/ N R E R 1L )
TEED 12/ - T, JR¥K (10%cells/ml) 3 X O 100f5 7 RE
¥ (106 cells/ml) = MIC 2 I%E Uiz,

3 FENCHLETHEEFORE

PUB N ds L E 37550 pl, BuluisvRn, BMEEOK
O\, S. aureus 209-P JC, E. coli NIH JC-2 &5 X I8
Ps. aeruginosa No.12 % 3RERE & LT Heart Infusion
Broth (HIB: A7K) ZRAWKGERRE (37°C, 18~20
PRIz ) X W BRF %1770 > oo

4, WRHEMRCELETHE

Tryptosoya Broth (TSB: H7K) THijEZ# LU Ps. aer-
uginosa E-2 %, HIB T102 R X105 oA L, 2 B
fE & 588|217/ » foo BRI 108 cells/ml ¥ X OF 10°
cells/ml i2/g > 7z & &, ITEDEE IS X 5ic T-1220
XU CBPC %IRINL, LABSRERANCAERBAZIE L
1o

5. 1-ethyl-2, 3-dioxopiperazine & ABPC O #tH

R

T-1220 o {3l 4 &B 4> @ 1 —ethyl-2, 3 -dioxopiperazine
(Fig. 2) & ABPC e, AR H SR B 0ETD
W 21T - 1,

TSB 1z HiE%% L7z E. coli NIH JC-2 % HIB ¢1073 1z
7% L, Biophotometer TEE (T%) 7%, 60%icis -
o & %, ABPC (6.25 pg/ml) & l-ethyl-2, 3-dioxopiper-
azine (ABPC &%E 4% 5\ 110065 € V) KRBT
L, TOREMMRAHME L, i, ML LT ABPC

Fig. 2 Chemical structure of 1-ethyl-2,
3-dioxopiperazine
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Table 1 Antibacterial spectrum of T-1220 (MIC pg/ml), gram-positive bacteria
Test strain T-1220 CBPC SBPC ABPC
Staphylococcus aureus 209-P JC 0.39 0.78 1. 56 0. 045
7 Smith 0.78 0.78 3.13 0. 09
7 Terajima 0.78 3.13 6.25 0.19
7 Neumann 0.39 0.78 3.13 0. 045
” E-46 0.78 0.78 3.13 0. 09
” No. 80 (PC-R) >100 12.5 6.25 >100
Staphylococcus epidermidis 3.13 3.13 25 0.19
Streptococcus pyogenes S—-23 0. 045 0.19 0.39 0. 022
7 Cook 0. 09 0.19 0.78 0. 022
Streptococcus faecalis 50 100 >100 1. 56
Streptococcus viridans 50 100 >100 1. 56
Streptococcus pneumoniae type 1 0. 045 0.78 1.56 0. 022
” type II 0. 045 0.78 1. 56 0. 022
” type III 0. 045 0.78 1. 56 0. 045
Micrococcus luteus ATCC 9341 0. 022 0.09 0.39 =0.011
Bacillus subtilis ATCC 6633 3.13 0.78 0.78 0.19
Bacillus anthracis 0.78 0.39 0.78 0. 022
Clostridium tetani 0.19 0.19 0.19 0. 09
Clostridium perfringens 0.78 0.78 0.19 0. 09

Table 2 Antibacterial spectrum of T-1220 (MIC pg/ml), gram-negative bacteria

Test strain T-1220 CBPC SBPC ABPC

Neisseria gonorrhoeae 0.011 0.19 0.19 0. 09
Neisseria meningitidis 0. 045 0. 045 0. 09 0. 045
Escherichia coli NIH JC-2 3.13 12.5 12.5 6.25

" NIH 0.78 12.5 12.5 3.13
Salmonella typhi T-287 0.39 1. 56 1. 56 0.39

” 0-901 0.19 0.78 0.78 0.09
Salmonella enteritidis 3.13 3.13 6. 25 1. 56
Shigella dysenteriae EW-7 0.78 1. 56 3.13 3.13
Shigella flexneri 2a EW-10 0.78 6.25 6.25 3.13
Shigella boydii EW-28 0.78 1. 56 3.13 6. 25
Shigella sonnei EW-33 0.78 1. 56 1. 56 3.13
Klebsiella pneumoniae 0.78 3.13 3.13 1. 56
Enterobacter aerogenes 1. 56 12.5 25 100
Serratia marcescens IFO-3736 0.78 6. 25 6. 25 50
Proteus vulgaris 0X-19 >100 25 12.5 100
Proteus mirabilis 1287 0.19 1. 56 1.56 0.39
Proteus morganii Kono 25 6. 25 50 >100
Pseudomonas aeruginosa No. 12 6. 25 50 50 >100

% Nc-5 6. 25 100 50 >100
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Table 3 Sensitivity distribution of clinical isolates S. aureus
108 cells/ml
MIC (pg/ml) Total
Drug .
=0.19/0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 50 100 |>100 strains
T-1220 4 8 2 1 2 4 2 3 27 53
CBPC 2 6 6 11 12 5 8 3 53
SBPC 5 15 19 13 1 53
ABPC 12 2 2 3 2 6 4 4 18 53

L& L T-1220 ¥ X O 1-ethyl-2, 3-dioxopiperazine
YR L7,

6. T AERBRAYRE

<~ v ARBHRYHECH T HEBEIR L B ERF O
E. coli No. 29, Prot. morganii No. 101 33 X O¢ Ps. aerugi-
nosa E-2 Ot 3SHRA A VGTHRE Lice, ~ 7 A1x ddY %
Hek, thE16~18g O3 D% 1 FF10E E LTHW,

(a) E. coli No. 29 B&yx

Nutrient Broth (NB: H/k) T14BfH5s%#% L= B % NB
T10 3 IR, 4 % Gastric mucin (Wilson) & %484
HE L, o 0.5ml (1. 1x108cells/mouse, 160 LDso) %
= 7 A JERE PN RE L7,

(b) Prot. morganii No. 101 J&Hx

HIA T 18528 U 7e I A AR TR A UK R o S 2
it (530nm) T, 4 % Gastric mucin (Wilson)
CEBERA L, o 0.5ml (1.0x10° cells/mouse, 150
LDso) %~ v A JEREPICEERE Lic,

(c) Ps. aeruginosa E-2 f&Gx

2/3 WD TSB THHEE LcH %, R © 107
RE37°CC 2 ek & S RE|EATIn o fe S OB HAE
BAKEKT 1075 W% 4 % Gastric mucin (Wilson) &
ZBERA L, 0 0.5ml(1. 2 x10%cells/mouse, 360 LDs,)
ey AJEEPNCEERE L,

¥k, ERAREIWThOBECE T 1 EEE O
ARG 2 R, 2 My EBE L2, 4R, 3 [E5
52, 4, 6FMBITR5 HE $ TOERER
/2% VAN DER WAERDEN {EI1Z X D, EDso (B KD 7,
¥7, EIE5- O EDso fEILEHREETRDL L,

0. B& # 8

1. HERARI T4

BERFD 77 2GR X075 2aHEFCRT5
AEEANE IOV TRE L7cks R %, Tablel,2 i
IS

75 ABHERTHS 7 ¥ RIS o, T-1220
1% 0. 39~0. 78 pg/ml, CBPC % 0. 78~3. 13 pg/ml, SBPC

1% 1. 56~6. 25 pg/ml, ABPC % 0. 045~0. 19 pg/ml i &
ZWER L, BRIEEDO= =) it No. 80k
R LT, T-1220 % L0 ABPC 13, W3 >100
peg/ml TH Y, BEMEIRI N >,

VY RRERECH D IR, fRuy v ERET T-
1220 i3v3hd 50 pg/ml %k L, ABPC ® 1.56 pg/
ml X W& -7, Zd&x CBPC, SBPC i1, 100 B L
>100 pg/ml %78 Uiz, P10V v ERE L T-1220 13
0.045~0. 09 pg/ml %7~ L, CBPC % X0* SBPCiz< &
R BIF el 2R Lo

Bili e SR B AR/ LTk T-12200x 37 h & 0. 045 pg/
ml G, ABPC o 0.022~0. 045 ug/ml & 31 F %< 5
H, CBPC, SBPC 0. 78 % L 08 1.56 ug/ml iz < B3
SHTWio, Fie, BGRE, 7 ABHERCY LT,
T-1220 1% 0.19% X0 0.78 pg/ml 7% L, CBPC L[A
I AR Lz,

WolE 5 75 ABMERE T, WEX LT CBPC k
L0 SBPC % 0.19 #g/ml, ABPC i3 0.09 pg/ml 5% L
7oy, T-1220 13 0. 011 pg/ml %75 L10~20f505\ HiH
NEH LT, BRI OWTIE, T-1220 110. 045
rg/ml %5571, CBPC, SBPC % X 0¢ ABPC k[R4%TH
> 7z KIBHE T T-1220 1% 0.78~3. 13pg/ml ¢, CBPC
¥ X O SBPC 0 12.5 pg/ml, ABPC 0 3.13~6. 25 pg/ml
K BRFERT W, & T-1220 OEMMT, fio
7o ARWEREOY VX T, MiAEERS X OHFE
TEWTHED bhien, EBECETE, T-1220
1% 0.19~>100 pg/ml %75 L CBPC, SBPC % %\ it
ABPC 12 BRI DS B HRGRD bhvic, FEER
LRI E 75 o T BB E R LTk, T-1220136.25
pg/ml %7: L, CBPC % X0 SBPC o 50~100 pg/ml iz
BREMETChThe, 7, EHIF L TH0.78
pg/ml Z#7R 1L, CBPC 3 X0 SBPC 0 6.25 pug/ml X b
TERhTi,

2. ERERSEHROBRIUSHE L UBRDMNAER

Ee KRR DBES hic 7 FUBREI 531k, KB Hi 66



734 CHEMOTHERAPY JULY 1977
Table 4 Sensitivity distribution of clinical isolates S. aureus
106 cells/ml
MIC (pg/ml) Total
Drug .
=0.19 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5| 25 50 100 |>100| strains
T-1220 11 8 16 10 2 5 1 53
CBPC 7 7 21 18 53
SBPC 2 10 35 6 53
ABPC 12 3 15 9 8 4 1 1 53

Fig. 3 Sensitivity distribution of clinical
isolates

S. aureus
108 cells/ml

(%)
100

501

0.78 3.13 12.5 50
MIC (ug/ml)

<0.19 >100

Table 5 Cross sensitivity of T-1220

and CBPC
S. aureus 53 strains
MIC (ug/ml) 108 cells/ml
>100
3
50 8
5
12.5 228
o 1T2]4] J1]3
RNt e R
Q
1411
0.78 2
0.19
0.19 0.78 3.13 12.5 50 >100
MIC 1
T-1220 (ug/m)

BE, MhZARBHALER, |H64%k, ZIE O Indole PEA:84
Bk, JEBELE3BEE, RAREESIRIC OV T DOREEMN T, R
B fit L O CBPC & MBI 28t L7ckE R % Table
3~30, Fig. 3~16 12777,

(1) 7 FuvEEOHE

Table 3 12773 & 5 iz T-12201% 0. 78~>100 pg/ml i

Fig. 4 Sensitivity distribution of clinical
isolates
S. aureus

10¢ cells/ml
(%)
100+

504

3.13 12.5 50
MIC (ug/ml)

=0.19 0.78 >100

Table 6 Cross sensitivity of T-1220

and CBPC
S. aureus 53 strains
MIC (ug/ml) 10° cells/ml
>100 1 /
50
|
12.5 > ;‘
© 5/5/2]501]
3.13 I
5 1]4]11]5
413
0.78 671
0.19 /” ’
0.19 0.78 3.13 12.5 50 >100
T-1220 MIC (ug/ml)

PRIR < 35 L, >100 pg/ml % 7R3 HRAHI50% 585 Bh
723, Tabled o X 5 ic B &% 10°cells/ml = T
B ETRTREMAL L, 0.78~6.25 pg/ml ic85% MIETE L
7o Fig. 3,4 o ARMAR 2 S5 Bavig X 51z 108 cells/ml
Ti¥, SBPC>CBPC>ABPC>T-1220 DIz <AL T s
7oAy, 108cells/ml Cix, T-1220 13 ABPC X 042 4 0
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Table 7 Sensitivity distribution of clinical isolates Escherichia coli
108 cells/ml
MIC (pg/ml) Total
Drug .
0.3910.78 1.5 |3.13|6.25|12.5| 25 50 100 |>100| strains
T-1220 1 3 20 12 4 2 2 3 1 18 66
CBPC 3 12 16 7 4 2 1 21 66
SBPC 3 3 27 5 3 2 1 22 66
ABPC 2 14 16 4 3 1 2 24 66
Table 8 Sensitivity distribution of clinical isolates Escherichia coli
109 cells/ml
MIC (pg/ml) Total
Drug .
<0.19/ 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 50 100 |>100| strains
T-1220 3 1 8 20 9 6 3 2 5 1 8 66
CBPC 1 5 29 7 3 2 1 18 66
SBPC 5 21 14 5 1 20 66
ABPC 8 22 14 1 3 1 17 66

Fig. 5 Sensitivity distribution of clinical
isolates

5 Escherichia coli 10° cells/ml

100

50-

0.390.78 1,56 3.136.5 12.5 25 50 100 >100
MIC (eg/ml)

D, CBPC % X 0" SBPC & [RIfREDEZMLY R Lice ¥
7z, Table 5, 6 1Z/Rx3 X 512 108cells/ml T3, T-1220
DI ERRIC I\ T CBPC & D AEBIMEIL FRD Hh 7o -
1oy, BEEMERR IR LT e, 108cells/ml 12 s\
TR DML L, 13- & 0 LcHBML D bR
7o

(2) KEEOSH

Table 7 12773 & 51z T-1220 1%, 1. 56 #g/ml & >100
pg/ml D 2RO -7 %R L, = D & & CBPC,
SBPC %5 L 0 ABPC 1, 6.25 pg/ml & >100 pg/ml iz T-
1220 Ak 2 D v — 22 /R L, R A T 2

Fig. 6 Sensitivity distribution of clinical
isolates

Escherichia coli 10° cells/ml

50 100 >100

<0.19 0.39 0.78 1.56 3.13 6.%5 12.5 25
MIC (ug/ml)

4, Table 8 iRT X 5 T-1220 O ¥ — 7 (3ZF L
2o ted’, >100 pg/ml 7R3 REA18HRD & 8 BRI
L7z, Fig.5, 6 o R85 #2 2> & 1%, T-1220 1% CBPC,
SBPC 3 XUV ABPC X h 3 <hTunb DD bt
7t%s, CBPC, SBPC % X 0" ABPC 13, A% TH»
720 F 7z Table 9, 10 RT3 X 51c T-1220 O RZH:#E
IR\ TiE, CBPC & ofEBIHEIRFRD Hhichs - Fehs,
itk cid CBPC & Mift: % 7R Lz,

(3) MfiziRBi %A

Table 11 27”3 X 51z T-1220 1%, 6.25pg/ml /)
=7 FRD bhic, #5170 % OHki:>100 pg/ml
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Table 9 Cross sensitivity of T-1220 and Table 10 Cross sensitivity of T-1220 and
CBPC CBPC
Escherichia coli 66 strains Escherichia coli 66 strains
MIC 1 y
(ug/ml) 10¢ cells/ml MIC /g/ml) 10° cells/ml
>100 1j1] |1)18 >100 1[2[z]4]1]8
100 1
50 1 1y 50 1
25 1|1 1 1 111
8 12.5 21411 12.5 111)1
8 6.25 1{1004 |1 © 321
3.13 215|311 1 8 03.13(1]116j15/5]1
1.56] 1 2 1 12 1
0.78 - 0.78] 1
0.39
56 3.13 6.25 12.5 25 50 100>100 0.19
SRS 156 S8 645 1 0.19 0.78 3.13 12.5 50 >100
MIC (ug/ml) MIC (ug/ml)
T-1220 T-1220 e
Table 11 Sensitivity distribution of clinical isolates Klebsiella pneumoniae 10® cells/ml
MIC (pg/ml) Total
Drug .
0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 50 | 100 |>100| Sstrains
T-1220 1 2 1 2 29 41
CBPC 1 1 39 41
SBPC 1 1 39 41
ABPC 1 1 1 4 34 41
Table 12 Sensitivity distribution of clinical isolates Klebsiella pneumoniae 10° cells/ml
MIC (pg/ml) Total
Drug .
0.7811.56|3.13]6.25|12.5| 25 50 100 |>100| strains
T-1220 1 2 9 6 1 5 5 12 41
CBPC 1 3 23 14 41
SBPC 1 2 6 32 41
ABPC 1 3 9 5 2 21 41
Fig. 7 Sensitivity distribution of clinical Fig. 8 Sensitivity distribution of clinical
isolates isolates
Klebsiella pneumoniae Klebsiella pneumoniae
108 cells/ml
(%)
100
10° cells/ml
(%)
1001
50-
50
<
S
./ ©
Lo " = St - - - v T J
156 513 6.25 12.5 25 50 100 >100 078 1.5 3.13 6.25 125 25 50 100>100

MIC (ug/ml) MIC (ug/mi)
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Table 13 Cross sensitivity of T-1220 and
CBPC
Klebsiella pneumoniae 41 strains

Table 14 Cross sensitivity of T-1220 and
CBPC
Klebsiella pneumoniae 41 strains

MIC (ug/ml) 108 cells/ml MIC (zg/ml) 106 cells/ml
>100 2]1] T1]6]2 >100 als|1! J2] f2
1 1371 315710
50 1 50 12
/
O £ ©
95 12.5 % 12.5
/
3.13 3.131 1
0.78 0.78
0.78 3.13 12.5 50 >100 0.78 3.13 12.5 50 >100
MIC (ug/ml)
T-1220 ue/m CT-1220 MIC (ug/ml)
Table 15 Sensitivity distribution of clinical isolates Serratia 108 cells/ml
MIC (pg/ml) Total
Drug .
0.1910.390.781.56|3.13|6.25|12.5| 25 50 100 | 200 | 400 | 800 |>>800 |strains
T-1220 2 6 10 9 3 6 2 1 3 22 64
CBPC 6 7 4 4 2 3 36 62
SBPC 1 4 9 1 4 4 6 33 62
ABPC 1 6 7 10 2 2 36 64
GM 3 15 38 5 1 1 1 64
Table 16 Sensitivity distribution of clinical isolates Serratia 106 cells/ml
MIC (pg/ml) Total
Drug .
0.19{0.39|0.78 {1.56|3.13(6.25|12.5 25 50 100 | 200 | 400 | 800 | >800 |strains
T-1220 6 14 9 4 4 4 5 5 8 5 64
CBPC 12 4 7 35 62
SBPC 7 6 6 3 2 5 32 62
ABPC 1 4 7 7 5 2 7 5 26 64
GM 5 27 22 7 1 1 64

R, ZD& X%, CBPC, SBPC ¥k X8 ABPC (1>
100 pg/ml Z7R3THED, ThTh97%,97%,85% TH -
oo LD L, HiE% 10°cells/mlic FiF7-44, Table12
ZRT X 51 T-1220 13>>100 pg/ml %773 #kA330% i
BAL, ZoEERMALVKRTH -7, Fig. 7,8 DR
Teh#E 2 5 T-1220>ABPC>CBPC>SBPC ol 3¢
NTWBZ ENED BRI, ¥, Table13, 14 w/R3
X 51 T-1220 OREZHE X, CBPC L AHBEIMEZZRD B
hﬁ:?ﬁ’ (o) 7L\Zo

(4) THEOBE

Table 15 1Z;7% X 51c T-1220, CBPC # X0t SBPC
(%, 6.25~12.5pg/ml ffED/N i e — 7 & >800 ng/
ml DKRE/E— 27 %R LI, GM Tl 0.78~1.56 pug/
ml 2 €~ 7 #HF T 505 Lic. >800 pg/ml Otk
Bz T-1220 ©35%, CBPC ¥ X 08 SBPC T60% R ER
ZE L1z, LA L, Table 16 1273 & 512 106 cells/ml iz
HEY TS &, T-1220 13>800 xg/ml % 7R$THRAGE
£k Uiz, Fig. 9, 10 o REE##E b, GM>T-1220
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Fig. 9 Sensitivity distribution of clinical isolates Fig. 10 Sensitivity distribution of clinical isolates
Serratia 108 cells/ml Serratia 108 cells/ml
(%) (%)
1000 e ———— 1007 e
r"‘ ,,/
80+ ! 804 /
! GM/
] GM/ !
60 ! T-1220 80 '/'
40 / CBPC_ _____— 401 ! iz 5
/ I - / CBPC,/ 2722
; ol j 2 .
20 / " /spc .~ ABPC 21/ 7 Z%ppe, " ABPC
7 2 ¥, s /
P ’ /4'/'/' , ///' . . . et . ., yd _./// . . . ) . ,
0.190.39 0.78 1.56 3.13 6.25 12.5 25 50 100 200 400 800>800 0.190.390.78 1.56 3.136.25 12.5 25 50 100 200 400 800 >800
MIC (wg/ml) MIC (ug/ml)

Table 17 Cross sensitivity of T-1220 and

Table 18 Cross sensitivity of T-1220 and
CBPC Serratia 62 strains

CBPC Serratia 62 strains
MIC (ug/ml) 108 cells/ml MIC (ug/ml) 10° cells/ml
>800 2l2]4]2] [1]3]2 >800 1[3] [44ls]sis[s]
800 3 800 13 |
400 400 !
200 200 |
100 100 |
50 2 50 |
o 25 111712 25 !
5 125 2] 2 Q 125 313(1 P I
© 6.5 1[1]4]1 5 6.25 212 [T
3.13 3 3.13 462 HEERE
1.56 1.56 RN
0.78 0.78 HEEN
0.39 | 0.39 | |l
0.19 | 0.19 [ [ ]
019 0.39 0.78 156 3.13 6.25 12.5 25 50 100200 400 800> 800 019039 0.78 156 3.13 6.25 12.5 25 50 100 200 400 800> 800
T-1220 MIC (ug/ml? T 1220 MIC (g 'ml)
Table 19 Sensitivity distribution of clinical isolates  Proteus (indole +) 108 cells/ml
MIC (pg/ml) Total
Drug .
=0.39{0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 50 | 100 | 200 |>200| strains
T-1220 1 8 17 12 5 3 4 1 4 23 84
SBPC 9 12 4 5 4 12 8 6 24 84
CBPC 16 17 5 2 3 6 1 28 84
ABPC 1 11 7 1 2 7 55 84
Table 20 Sensitivity distribution of clinical isolates ~ Profeus (indole +) 106 cells/ml
MIC (pg/ml) Total
Drug .
=<0.39) 0.78 | 1.56 | 3.13 ’ 6. 25 ’ 12.5| 25 50 | 100 | 200 [>200| strains
T-1220 15 23 18 7 3 2 7 6 2 84
SBPC 2 6 26 7 5 8 3 7 2 12 84
CBPC 1 12 27 11 7 2 4 3 1 14 84
ABPC 1 4 11 3 3 4 17 35 84
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Fig. 11 Sensitivity distribution of clinical
isolates
Proteus (indole +)
108 cells/ml

(%)

/
]

<0.39 0.78 1.5 3.13 6.25 12.5 25 50 100 200 >200
MIC (ug/ml)

Table 21 Cross sensitivity of T-1220 and
CBPC
Proteus (indole +) 84 strains

MIC (ug/ml) 108 cells/m1
>200 122 10 13119
RS
100 2 21/ 2
1 1]
5 25 il i1 ! :
= 212 | | 111
8 6.25 ' ;1 1'2 2] i
3jsl2l 21| | |
1.56(1(5(673]1] | ol
: j N
£0.39 o RN
=0.39 1.56 6.25 25 100 >200

MIC (g /ml)
T-1220

>CBPC>SBPC>ABPC DIz ¢T3 & E 0D
Bife, ¥fo, Table 17,18 1Rt X 5w T-1220 &
CBPC DRAZM:RRIC I\ THEBIME A D Bz,

() EWEDOHE

(i) Indole pEAEEg

Table 19 73 X 51z, T-1220 13=0.39~>200 pg/
ml, CBPC % X ¢ SBPC 1. 1. 56~>>200 pg/ml, ABPC i3
0.78~>200 ug/ml ICHFIA S A L, WFhd 2 i&Mo
=27 %A LT\, T-12201%, >200 pg/ml #75%
TR 27 % CHBEFIF—FED e o Tee I BT
Table 20 Z/R3 X 5% 10° cells/ml @ T3
BRI 2 A L, 2oEEME X v kT
B oteo Fig. 11,12 o R F5 i #2 2> & T-1220>CBPC>
SBPC>ABPC DIHICF < TWB DD bht, F
7o, Table 21, 22 i/R$ X 51c CBPC & o#HBIMIL, 12

Fig. 12 Sensitivity distribution of clinical
isolates
Proteus (indole +)
10° cells/ml

(%,
100+

50-

=0.39 0,’78 1.5 3.13 6.% 12.5 25 50 100 200 >200
MIC (ug/ml)

Table 22 Cross sensitivity of T-1220 and
CBPC
Proteus (indole +) 84 strains

MIC (g 'ml) 106 cells,/ml
>200 121 134! 1102
P12 d
100 E . [
P 1127 1
2 101 2
b I 7 fl T
= | "1‘ |1 i ,‘
© o6.25(1, 2021 i 2 |
114411 P i
1.56|6 (14, 611 | i
Iy
614120 | I
.__/,,,A,.,_ S
20.39] 1 F |1
39 1.56 6.25 25

100 >200
MIC (reg,/ml)

> HRD BRI -1,

(ii) Indole JEpE/E T4

Table 23 1274 & 5 ic T-1220 i 0. 78~1. 56 pg/ml,
CBPC s X 0% SBPC % 1.56 #g/ml, ABPC (3 1.56~3.13
pg/ml i€ — 7 %7, Fig. 13,14 o BB 5 T-
1220 13, CBPC %5 X 08 SBPC L iz iF AN A T
LT EN, Rdbhi, ¥, Table 25,26 io/rT X5
1z CBPC & oI AHBIME: 3 ER D B utc,

(6) HREOBE

Table 27 12773 X 5 i T-1220 i3 6. 25~12. 5 pg/ml,
CBPC i 50~100 zzg/ml, SBPC i 50 pg/ml, GM % 3.13
~6.25 pg/ml (o — 7 %K LT\ 7eh, 10%ells/ml ¢
13 Table 28 1Z7Rk+ X 5 ic T-1220 D & — 7 {3.3.13~
6.25 pg/ml & 70 b, 108 cells/ml Tkt~ 2 fERER T &
7e > 7. Fig. 15,16 o REE#E2 5, GM>T-1220>
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Table 23 Sensitivity distribution of clinical isolates Proteus (indole —) 108 cells/ml
MIC (pg/ml) Total
Drug .
<0.39/ 0.78 | 1.56 | 3.13 | 6.25 | 12.5 25 50 100 200 | >200 strains
T-1220 2 11 12 5 3 33
SBPC 1 21 7 1 3 33
CBPC 1 27 2 3 33
ABPC 2 9 12 6 4 33
Table 24 Sensitivity distribution of clinical isolates Proteus (indole —) 106 cells/ml
MIC (pg/ml) Total
Drug .
<0.39, 0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 50 100 | 200 |>200| strains
T-1220 6 14 10 1 1 1 33
SBPC 11 18 1 1 2 33
CBPC 1 11 18 1 2 33
ABPC 2 2 10 13 2 1 3 33
Fig. 13 Sensitivity distribution of clinical Fig. 14 Sensitivity distribution of clinical
isolates isolates
Proteus (indole —) Proteus (indole —)
108 cells/ml 10° cells/ml
()
S 100
= // 7

<0.39 0.78 1.5 31365 12.5 25 50 100 200 >200
MIC (ug/ml)

SBPC>CBPC oz <h Tk by, T-1220 1% GM &
CBPC % X 0" SBPC o difiif % /R3- & & 33R® b,
¥ 7z, Table 29, 30 127”9 & 51z T-1220 1% CBPC X b
FTERTR Y, WIhie b ABIRERD bhieh - 7o,

3. HBENCHELETRERFORE

S. aureus 209-P JC, E. coli NIH JC-2, Ps. aeruginosa
No. 12 # vy, HHE DI X455 pH, BifsEasm
B IOPEREROFEC OV TR 2T -7, T O
8% Table 31~33 1IZ/R7,

B pH %6, 7, 8, 9L THEIEZNEL
oo T DRER S, aureus 209-P JC 35 X O Ps. aeruginosa

<0.39 0.78 1.56 313 6.25 12.5 25
MIC (ug/ml)

T T T 1
50 100 200 >200

No. 12 Tk B a2 1o s - by, E.coli NIH JC-2 T
T-1220 13T 8RR, 740 Vflicis s &l
BWHNRR o te, T, BIME% 10,25 5 L0505
7o X 5 WIS TRIN Licas, 5t pH 354& L FIEE,
ZOVE NG & A EHEEZ T Ien -1z, E. coli NIH
JC-2 ¥ X% Ps. aeruginosa No. 12 Ti¥, ##EE RN
108 cells/ml L T OPLHE I K &  HHE ST, T-
122013, CBPC X W% Z T\ Eaibhh o,
F 12, S.aureus 209-P JC TIL, 12 E A EEEYZIT
Mo T,
4. MEOHEHRRCE L (FTHE

-
—
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Table 25 Cross sensitivity of T-1220 and
CBPC
Proteus (indole —) 33 strains

MIC (ug/ml) 108 cells/ml
>200 3
100
25
[&]
&
O 6.2
11
1.56] 2|9 11| 5
1
=0.39
=0.39 1.56 6.25 25 100 >200
MIC (ug/ml)
T-1220

Table 27 Sensitivity distribution of clinical isolates

Table 26 Cross sensitivity of T-1220 and
CBPC
Proteus (indole —) 33 strains

MIC (pg/ml) 10° cells ml
>200 1 1
100 1 A
25
|
s L M
O 6.25 S
A _
1561|7110 )
506
o3 1| |
£0.39 1.56 6.25 25 100 >200
MIC (rg/ml)
T-1220

Pseudomonas aeruginosa 108 cells/ml

MIC (pg/ml) Total
Drug .
<0.190.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 | 50 | 100 |>100| strains
T-1220 2 23 26 18 8 5 1 83
CBPC 1 2 33 36 11 83
SBPC 1 12 46 21 3 83
GM 2 1 2 26 35 11 2 1 3 83
Table 28 Sensitivity distribution of clinical isolates  Psexdomonas acruginosa 10° cells/ml
MIC (pg/ml) Total
Drug .
<019 0.39 | 0.78 | 1.56 [ 3.13 | 6.25 | 12,5 | 25 | 50 | 100 |>100| strains
T-1220 1 6 38 28 6 3 1 83
CBPC 19 26 33 3 1 83
SBPC 2 15 44 19 2 1 83
GM 3 3 21 37 14 1 2 83

Ps. aeruginosa E-2 % i\~ 108cells/ml 35 X OF 10° cells
/ml OE BB AL, Bk XiET e
O E 1T 7 - foo T-1220 0K Fig. 17, 18 12,
CBPC o % hit Fig. 19, 20 1257

T-1220 % 10%cells/ml O W& CIEA & & %4,
2,500 pg/ml DRI THFER TH - 72235, 10°
cells/ml DEEETIL, 6.25 pg/ml DL E oy R Ew
EM Lico %7, ZTORBEIEAIL, 50 pg/ml ORI
W 6.25pg/ml EXGEEDL I 5 Fo Vo IE D
CBPC 3 108 cells/ml T T-1220 1 ¢ 5%, BEAITH
D, 10°cells/ml DE R T 50 pg/ml LIk O ECRE
/e Lic,

5. 1-ethyl-2, 3-dioxopiperazine & ABPC D
BER

E. coli NIH JC-2 o3tz 1-ethyl-2, 3-dioxo-
piperazine & ABPC % {fH L 7-fE D15 th## 2 Bioph-
otometer THET L7ckh R4 Fig. 21 /R,

ABPC (6.25 pg/ml) &% v 5\ k10065 € L0 1-
ethyl-2, 3-dioxopiperazine % ffH LT %, T-1220(ABPC
EEE ) OIERRRIS Lo -1, ok, Z OO
Tea Rl X EMEBE LT, AT
ABPC L [fj#E7c filamentous cell 23, T-1220 ¢ix ABPC
124 BRI Bz filamentous cell 23FEETL Z L&

?ﬁ oY et o
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Fig. 15 Sensitivity distribution of clinical isolates Fig. 16 Sensitivity distribution of clinical isolates
Pseudomonas aeruginosa 108 cells/ml Pseudomonas aeruginosa 108 cells/ml
(%) (9]
100+ 1004
80 80+ y /
oM [ !
/ SBPC! /
60+ 601 T-1220 ! /cBpe
17
404 40 Y
/ /
20 20+ / /;
——/ //
<0.19 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100>100 £0.19 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 >100
MIC (ung/ml) MIC (zg/ml)
Table 29 Cross sensitivity of T-1220 and Table 30 Cross sensitivity of T-1220 and
CBPC CBPC
Pseudomonas aeruginosa 83 strains Pseudomonas aeruginosa 83 strains
MIC (ug/ml) 10* cells/ml MIC (ug/ml) 10% cells/ml
>100 1TaT2l4] >100 1
6]15{10] 3] 171 2] !
50 1]16)9]4(3 50 113his| 211
1|1 2|13/ 8]3
12.5 12.5 13|13 ]1
© ! Q !
% 3.13 % 3.13
0.78 0.78
<0.19 <0.19 |
<0.19 078 3.13 12.5 50 >100 <0.19 0.78 3.13 12,5 50 >100
m MIC (ug/ml)
T-1220 MIC Gug/mD) T-1220 e
Table 31 Influence of various factors on activity Table 32 Influence of various factors on activity
S. aureus 209-P JC E. coli NIH JC-2
Factor Factor
T-1220 CBPC T-1220 CBPC
9 0.39 0.39 9 1. 56 25
pH 8 0.39 0.39 pH 8 1. 56 25
7 0.39 0.39 7 3.13 12.5
6 0.39 0.39 6 6. 25 12.5
50 0.78 0.78 50 0.78 25
Horse serum 25 0.39 0.39 Horse serum 25 1.56 12.5
(%) 10 0.39 0.39 (%) 10 1.56 6.25
0 0.39 0.39 0 1.56 6.25
x 108 — — x 108 >200 >200
Inoculum size X107 1.56 0.78 Inoculum size x 107 >200 50
6 6
(cells/ml) X 10 1. 56 0.78 (cells/ml) x 10 >200 12.5
X 10° 0.78 0.39 x10° 1.56 12.5
x 104 0.39 0.39 x10* 1. 56 6. 25
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Table 33 Influence of various factors on activity

Ps. aeruginosa No. 12

Factor

T-1220 CBPC

9 12.5 200

pH 8 12.5 100

7 12.5 100

6 12.5 100
50 6. 25 100
Horse serum 25 6. 25 100
(%) 10 6.25 50
0 6.25 50
% 10® >200 >200
Inoculum size X107 ~200 ~200
(cells/ml) % 10° >200 200
X108 6. 25 100
x10* 3.13 50

Fig. 17 Effect of T-1220 on the viability of Ps.
aeruginosa E-2

coﬂtrol <
Ve

T,
;‘.’: _AB —_— mqiw()ﬂﬁgiml_: e
O 8
L))
=
«
£
b
6
—

! ? 4

Time (hr)

6. VIRARBRMBPECHT BARDR

E. coli No. 29, Prot. morganii No. 101, Ps. aeruginosa
E-2 e &0 7 7 ARHERERPFE KT % R B %
Table 34 w/x,

(a) E. coli No. 29 ERYIE I3 % W HRLH

T-1220 ® EDso {EiZ, 1 [El1#5 T 2.7 mg/mouse, 2 [A]
2B 5T 0. 3mg/mouse, 3 [E4 EF L Tk <0.2mg/
mouse TH H. 3EIHEBETIE 1 EHE S X102
BUEF SR BB & R L,

Wi 5 CBPC i 1 B 5T 1. 7mg/mouse, 2 [E]4)E]
#5.¢ 0. 8mg/mouse, 3 [@ 4> E#5 Ti% 0. 9 mg/mouse
THYH, SENERE T LEERED 2 {HERE LrRE

Fig. 18 Effect of T-1220 on the viability of Ps.
aeruginosa E-2

8
control
s 7
./
_— 1.56 1g/ml
E 2"
] —
o el 3.13
O Y[ e T T T e e e a
2
-
< 4r
: N
5 4l ~.6.25
g Y
3
2t 0 ™
1,
L .
1 2 4

Time (hr)

Fig. 19 Effect of CBPC on the viability of Ps.
aeruginosa E-2

control
x
9 ,‘/
= 50 #g/ml
= =g =0 = = ——— = ——O
% 1 \\\‘éfoﬂxz
e,
@ \,. 2500 g/ml K2/
2 7 e~
2 ==
5 6
%0
3 5
1 2 4
Time (hr)

B R febiehote, ¥, T-122013 1 BIET
it CBPC X h4%as, 2E4E, 3ESEHESETSZ
Ltk oT, 2f5R IO 4 EIcREREBIIR /Lo
2o

(b) Prot. morganii No. 101 RYFE 133 5 RS E

T-1220 © EDso flix 1 Ef2E, 2 ESEI&REHIC
>10mg/mouse TH - 7=72%, 3 Bl EIEE T 0. 7mg/
mouse TH b, 10fFH L ShABEBE YR L, W\
-1 5 CBPC (1 1 EI#5-C 1. 4mg/mouse, 2 [E14>E|#%
5. 0.5mg/mouse, 3 @4y EFE T 0. 6 mg/mouse T
# b, E.coli No. 29 YL Ak, 3 EIDEIRE 21T -
T 1EHRED 2 fERE L EERBEIIR R bk
foo Efo, T-12201% 1 B 5% L O 2 E &I 5-# 3
1z CBPC L hAHRBAUIE S, 3 EaEI&RS CiiER%
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Fig. 20 Effect of CBPC on the viability of Ps.
aeruginosa E-2

Fig. 21 Effect of 1-ethyl-2, 3-dioxopiperazine and
ABPC on the growth of E. coli NIH JC-2

0
8 F
control 20
7r »
L N
6 ’/ 25 11g/ml
E
3 5
pr . Ll 50
s 4 N T 100 0 2 4 6 8 10
= ‘-\‘\\ 100 Time (hr)
:o 3r “\ T~ @ control
3 I @ ABPC (6.25u¢/ml)
500
2 Q\—-#()
3 ABPC+Et N_NH(X1)
i 20
) @ ABPC+Et N_NH(x100)
! 2 4 ® E ?TT\‘JO
Time (hr) © EtN_NH(x1)
® T-1220(x1)
Table 34 Protecting effect of T-1220 against experimental mice infections with gram-negative bacteria
MIC EDso (mg/mouse)
Organism Drug Challenge dose
10® 10° 1 inject. 2 inject. 3 inject.
Ps. aeruginosa T-1220 1.2x10% 50 6.25 14.7 7.1 4.7
E-2 CBPC cells/mouse 50 50 13.2 12.3 10.3
E. coli T-1220 1.1x10° 3.13 1.56 2.7 0.3 <0.2
No. 29 CBPC cells/mouse 12.5 6.25 1.7 0.8 0.9
Prot. morganii T-1220 1.0x10° 25 0.78 >10 >10 0.7
No. 101 CBPC cells/mouse 3.13 0.78 1.4 0.5 0.6
1 inject.: 2hrss.c.
2 inject.: 2, 4hrss.c.
3 inject.: 2,4,6 hrss.c.
ThH» o I BEROTICER

(¢) Ps. aeruginosa E-2 JEHUIEIC K3 5 HalERh

T-1220 @ EDso fHiY, 1 E#¢4T 14.7mg/mouse, 2
Bl ## 5T 7. 1mg/mouse, 3 [l E# LT 4. Tmg/
mouse TH », FEIREOH N 1EFE X hF Shici
B A TR Lico Vv oIE 5 CBPC 3 1 @5 ¢13.2mg
/mouse, 2 [E15)#]# 5T 12. 3mg/mouse, 3 [El4)> L5
T 10. 3mg/mouse TH b, HEE LT Xz LHhaH
BRI R I biahotee ¥, T-12201%, 2K X
O 3 EIEB 21775 &, CBPC X 3 Shilisiz
AL,

W, PURIBREMERAFDYY & LT Ampicillin 35i#
DB BRI T3, S, B E BT, FrLE
B =) v T-1220 B3 % MiE§ A9 ¥l - CBPC,
SBPC, ABPC 5 X 0" GM X BIEH & LTH BB L
Too ZORERAFNL, 75 2ABEHENRS IO 7 2%
HERHCH LT, BRHREAHEASZ P 22F LTS
TERRD BN, Tiobhh, 77 ABMERT LT
13, AFIE, ABPC X 94555 CBPC $sXut SBPC
LABEDHENEE LT\ WolT 5 75 AaHE
BHZ® LT3, CBPC, SBPC 35 X 0f ABPC iz. & &~
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FTEREREDEE LT, FHcEERRR RS L 7
> T BRI LT, 6.25 pg/ml &\ 5 B4R
Lo SR BRI, F 2T, KK OFEK S -3
LIRZMES MR Lo o n, BIBE T, 6.25~
12.5pg/ml iz € — 7 %4 L, CBPC, SBPC o 50~100 p1g
/ml ¥ X 00100 pg/ml X h3<h, GM o 3.13~6.25
p1g/mliGENL DTH - 1o, D 75 AEHRETH S
KIBE, MAERE BEHBIOEFE T, wWTho
FHNZ I\ T IRFMERR & >100pg/ml Ofift R 23 77
1 Leds, FEhy, BeZdrkcix CBPC, SBPC & XU
ABPC iz HL¥f5+<h T, >100pxg/ml Ofifik:
BEDEE ABH X b D iehs o too & B AHNE, 10°cells
/ml TORSZH A 108cells/ml D h X b 2 ~Ff%F
X, Hi>100 pg/ml O OWAE AL, il
FNZ L HRE LK TH o Teo ZOMIAL, 7 N7 EKE
TRDTHEETH - T2o T b 108cells/ml € >100
pg/ml & R3TERAI50% FFAE LT\ 73, 108 cells/ml C
SRR L, 7, AAIE, E. coli NIH JC-2 ¥
X O Ps. aeruginosa No. 12 12\~ T, 10°cells/ml # 3%
ww LT MIC BB iBDd bhdb o &k, CBPC
R IO SBPC iz BAREBHEHEOHEAZTRT WX
5Thb, LirL, ZTHLEFIRRERE LTHES
Hte Ampicillin F¥gc el LB L TH % Z DFRHA
L LT BL-P1654 {z-o\~T PricE 5% %, p-lactamase
T 5 REMEN LAY EZ &, F7c SANDERS K7
3 mutant OHBEE BT T 5,

PREEBEORE NS XIETHRT L LT, KthipH
B X OMBERMOFE LN L KF I -Fhi kK E
BRI I h o oo FRICARNE, EERARIME
ENBIMEOFEIZFFIA WL DEEL LIS,

B B JIETAFI O, ElLick 5l
BOMERLZT L0, 108cells/ml TIL#HENITH S
73, 10°cells/ml Ti% BEANIFA Lz, ¥/ l-ethyl-
2, 3-dioxopiperazine & ABPC & ol ifEHITIX, % -
72 FORFIRD Hhish - 1,

Bithic = v A EREYUE R LTk, T-1220 13w
FROBEICE VTS 1EEE X b &S EIRS 0T
BEREITIE S I 5700 o (E 5 CBPC AR &1k 5
{175 - THARNIC S BREZDEFRARIR L 257,
1EHE S DWW 2 ERIETH > oo AFIE CBPC D
SEIOPEE D, 3 ENEEE 0 EDso &10°cells/ml D

MIC %%, HBILTWB X5 icBhbhb, HEBECK X
ETRTFLLTREAELORDY, BH5ECOWTE
HIZEE L S BET R D T % O TRIENCHRE Lo
1 Bl
1) T-122013, 75 AU EER X077 ARMEH
Box LCAREAPIEA N7 b 7 2 %B LT\,
2) T-12201%, MHRIKEEZ 7 sEHR W LT
CBPC, SBPC % X 08 ABPC X v < h il Iix B LT
B0, FRCEEECR LTk GM Icf W EZ %A LT
[PV A
3) T-12201%, 108cells/ml & 10°cells/ml -co» MIC
ek & AN R LR, HEREEOYELZTRTWE
EDh o T,
4) BYPERRC, Fnfs Xy, T-122013% CBPC
I TR EESR A GBI,
X ik
1) 2sE A A LRSS ART RS, Fky
vy Al T-1220 4HE, 1976
2) MIC JiEkHERR S /N FEHE IR (MIC)
HIEBET 12 2 W T, Chemotherapy 22: 1126~
1128, 1974
3) Van Scoy, R. E.; E. WaRreN and J. A. WASHIN-
GToN: II. In vitro antimicrobial activity of a new
semisynthetic penicillin, BL-P 1654 (6-[R-a-
(guanylureido) phenylacetamido]-penicillanic
acid). Antimicr. Agents & Chemoth.-1970: 12
~16, 1971
4) Ferres, H.; M. J. Basker and P. J. O’HANLON:
B-Lactam antibiotics. I. Comparative structure-
activity relationships of 6-acylamino-penicillanic
acid derivatives and their 6-(D-a-acylaminoph-
enylacetamido) penicillanic acid analogues. J.
Antibiotics 27:922~930, 1974
5) NocucHi, H.; Y. Epa, H. ToBiki, T. NAKAGOME
and T. KomaTtsu: PC-904, a novel broad-spect-
rum semisynthetic penicillin with marked anti-
pseudomonal activity: Microbiological Evalua-
tion. Antimicr. Agents & Chemoth. 9: 262~273,
1976
6) Prick, K. E.; F. LEITNER, M. Misiek, D. R. CHis-
oM and T. A. PursiaNo: BL-P 1654, a new
broad-spectrum penicillin with marked antipseu-
domonal activity. Antimicr. Agents & Chemo-
th.-1970: 17~29, 1971
7) SanpERrs, C. C. and W. E. SANDERs: BL-1654,
a bacteriostatic penicillin?  Antimicr. Agents
& Chemoth. 7: 435~440, 1975
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BACTERIOLOGICAL STUDIES ON T-1220
A NEW SEMISYNTHETIC PENICILLIN

TakesH1 NisHiNO, Masako OTsuKlL, YAsuo WATANABRE,
Masato Topa and Suozo Nakazawa

Department of Microbiology, Kyoto College of Pharmacy

The bacteriological evaluation on T-1220 was performed in comparison with other
antibiotics, Carbenicillin (CBPC), Sulbenicillin (SBPC), Ampicillin (ABPC) and Genta-
micin (GM), as control.

The following results were obtained.

1) T-1220 showed broad antibacterial spectrum against Gram-positive and Gram-
negative bacteria.

2) T-1220 showed stronger antibacterial activity against Gram-negative bacteria
which were isolated from clinical specimens than that of CBPC, SBPC and ABPC.
Especially the susceptibility of T-1220 against Pseudomonas aeruginosa was similar to
that of GM.

3) The MIC value of T-1220 was affected by inoculum size, because the MIC
value by the inoculum size of 10° cells per milliliter of T-1220 was far from that of 10°
cells per milliliter.

4) The therapeutic efficacy of T-1220 on multiple injection was more effective
than that of CBPC.



