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T-1220 @ in vitro 3 X O in vivo FLEEBiC2\ T

fER MR - mFHF

B oebk Bk

faMERF « =45
HERFRAIBAE Y HE

T-1220 12 F ML TR SHAR G PR ChiZE &
RiF L= ) VRIAEHETH 5, §E, bhib
+ux Ampicillin (ABPC), Carbenicillin (CBPC) 7 & %%
JBIRF & LT invitro I8 X O in vivo FLEIEHIC DT
Bat Uise T-122013 75 A0, 75 MBI L
TEDRIBRCTHEERZRTERTH Y, sy 4
[t D> P. aeruginosa, K. pneumoniae, Proteus {Zxf L
THSNHEERAERL,  T-1220 1 3RE L 1EH
T A5EKTH B, T-1220 1% Penicillinase (PCase) iz X
> THD AR~ =) VREEKBEY 50 %0, P.aeru-
ginosa PEA: B-lactamase 1% U TH I A o jmias 1
DORETH S,

1. XBMHE&SIUHE

{E B - AR ERMEI S B EREFREZH
oo MBE LT 77 25, BEOBEERKCILTO
PUBETEME S IE Lo

HAZEH] - T-1220, ABPC (Efb¥ TEKRAEML),
CBPC, Cefazolin (CEZ) (HEIRIE M TR &), Peni-
cillin G (PCG) (WA HL bk & 4t), Sulbenicillin (SBPC)

(RN T ¥k &H), Cephaloridine (CER) (/&
A4, Cephalothin (CET) (¥R S
) wH I,

B2« Heart infusion broth (3¢#f, HIB), Brain heart
infusion broth (%#ff, BHB), MUELLER-HINTON agar (¢
Bf, MHA), Trypto-soy agar (3¢#f, TSA), Nutrient
agar (3¢HF, NA), Brain heart infusion agar (3¢#f,
BHIA), Heart infusion agar (38, HIA), 1 %<7t
vIK (RYXF v, 10g ;NaCl, 5¢g, 1 07K,
Medium-B (Béfk=% =, 2g; KV _7 v, 108 ;
Na,HPO, - 12H,0, 7 g ; KH,PO4, 2 g ; (NH,),SO,,
1.2g 3 7v=a—A, 2g ;MgSO, 0.4g, 1 §7&%K)
RV,

MIC JI%E : 2 BRI L £3EF 2 &1 HIA i
1%-7 1+ vK37°C, 18RHIESREK D 100 REFHH L1
B O 1 A 288 Ui, BORMMIL37°Cl8RsHIEE 2
Bic N ERRIERE MIC) 2HE Lic. ok
Streptococcus pyogenes 1. BHA S¥fi % {# Fl L, Pseudo-
monas aeruginosa [ IREEIL E LT, 1%~X7 bt viKrh

12 0.4% KNOs Zinz 7o b o v iz, Foffl, BEo
FE B ARMLEREF SO HEITHE U TT i - 12V,

A iEGIEE O MIC {fix, Am#E 4z 7z HIB % /8
WIRATRREF R X 0 E Lic, RARBRER R10Y/ml
L L, 37°C, 18RRIz FEHIc MIC 23R 7e,

BEDRNE  BELFIL 2 0 O FETOIEH &
HEBRES Lice 1 DM ARIC 3 XIE 82~
b DTHh%H, BHB3I7°CI8RFHIk; EH K % BHB ¢ 103/ml
R L, IRBIEEL TR - 1oo IREESHE 2 BRI MIC
EFHE DY DFEF 2 TR URRRARY 1< 48 B3 & JIE L
Too BICIR/NRESRE (MBC) %%k 0w Fv THIE
Uiz, HIBw2T37°C, 18RSI HER AN L, (G4
RLTHEORE YY) — X0 EH % &t HIB fhic ks
FEEEAWY 104/ml L 7c% X 5 el Lz, 37°C, 18H%
MRS, NRTEEZHEL BEOLKWEIA
3o TMIC & Lic, MICEIDF = — 7 2K A4
¥ HIA 1 B&EPo8@E L, 37°C, 18MikEs%
BEWHORBELHE L, ZHOLLAWEIAYE -
T MBC & L7,

B-lactamase 1235 REM: O RIE : BHB i TRz %
LcEHK % Medium-B 1o T KEEE Uiz, 6 BERIESR
BERBEELLIMY vESy 7 - — (pH7.0) 1o Tk
B, RA—2y 77 —CBEL, BEFELE T X b -
lactamase & #liHH U7z o P. aeruginosa GN 918, P. vulgaris
GN 76 1.4t iz PCG iz X » Induction % /i THEE L
T DEER R Uico B 38H o fn K 2 7 #
PErRRET? DZF A FVTHIE L, Penicillinase |3 PCG %
100 & U7 A% DK oy fg & © 24> L, Cephalosporinase
X CER %#100& LicZhTFEdb Liz. BEAERZIILowry
D Z FVCHIE Lz,

50 A B BHIEIEEE (IDso) DPTE : 1 %7 b VKR
BRI 2 TR L CHY 300 18 0 B % FE 4 DY EE D 3K %
&1 HIA e/ L, 37°C, 18WifHIkz#1, iR
Loarm=—FAERPE L, Do i 7= €y bEic X
DEE Lo

FRERE I B 1 o WIE - BHB RSB ER % 54
FUEIC X > THE LLEF &L NBhic 1 A&H 3>
BREL, 37°C, 4Rtk ARBZXY, Boo
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Table 1 Antibacterial spectrum
Test strain T-1220 ABPC SBPC CBPC CET CEZ
o Staphylococcus aureus FDA 209 P 0.78 <0.1 1.56 039 0.2 0.39
}g ” Terashima 1.56 0.39 6. 25 3.13 0.39 0.78
2 " Smith 1.56 1.56 6. 25 6. 25 0.39 0.78
g Staphylococcus epidermidis 11D 866 0.78 0.39 1. 56 3.13 <0.1 0.2
& | Bacillus subtilis ATCC 6633 0.39 <0.1 0.39 0.2 <0.1 0.2
Escherichia coli NIH]J 0.1 0.39 0.78 1. 56 0.78 1. 56
Salmonella typhosa 11D 611 0.39 0.2 1. 56 1.56 0.39 1.56
Salmonella paratyphi 1ID 605 1. 56 3.13 25 25 3.13 1. 56
Salmonella schottmuelleri IID 607 0.2 0.39 6. 25 3.13 0.39 1. 56
Salmonella enteritidis 11D 604 1. 56 0.78 3.13 3.13 1.56 1. 56
Serratia marcescens 1ID 620 0.78 25 3.13 1. 56 >200 >200
o | Shigella flexneri 1ID 642 0.39 3.13 12.5 12.5 3.13 1 56
& | Shigella boydii EW 28 0.39 3.13 3.13 1.56 12.5 1. 56
gﬂ Shigella sonnei EW 33 0.39 1.56 1.56 1. 56 3.13 0.78
; Klebsiella pneumoniae 11D 875 3.13 12.5 50 50 3.13 1. 56
S | Proteus vulgaris 11D 874 0.78 200 1. 56 3.13 >200 >200
© Proteus morganii IID 602 0.78 200 3.13 1. 56 >200 200
Enterobactor cloacae 11D 977 6. 25 >200 200 50 >200 >200
Enterobactor aerogenes 11D 972 0.78 6. 25 3.13 1. 56 50 100
Pseudomonas aeruginosa 11D 1001 6. 25 >200 50 100 >200 >200
” IID 1002 3.13 >200 25 50 >200 >200
” NCTC10490| 0.2 200 0.39 1.56 >200 >200
” IFO 3445 3.13 >200 25 50 >200 >200

ek oA MICEE Lic, 20 1/2MIC 5 = —7H
WaFA—EFC X b FHx & ¥ BHB dic Tk RETE
L, D#I0EMicksT 5 MIC oZ %KD,

~ v ARG EEROWE : ICR R~ v 2% 1 A
BECOWCT IBISIEEA Lic, <~ v ARG
#, FHFIOBEIETEH YA, FEHNL E. coi ©
BARRYy 1 % 1 |, K. preumoniae TILIRY 1 Fe,
AWERH 2 [8], P. aeruginosa TILIERYL 1, 4, 8 Wk
O 3EEE L, HEH#12 LitcHFIELD-WILCOXON
B ko X, BSLEEBRABELYIEC XV EE L.

I. EBRERROVICEER

D EEEHERAVCTOREARYI T4

T-1220 ® FHE A7 + 7 2 3FHMO =) VHRE
W7 7 m ARY VREFENBER & U TR
Lice FORFLX Table 1 1T/Rr Lic, T-1220 OHE S
375 AR LTI CBPC LiiZRIBEETH D,
ABPC X h i3SI IR R Lice LvL, 77 Alat
Biicx LTk ABPC, CBPC % % &¥s 3T DX RIEHI

MIC (pg/ml), 105/ml 1 loopful.

X0 L BER B I RR L, i P. aeruginosa, Pro-
teus, K. pneumoniae \Zxf LTT T,

D BEERSEBKCHTIRIEESHA

75 LB, 77 ABREEIC O OWTYKE ToEEE
RRERIR 2 HERRL, 361Kk % H\ T-1220 DB B 1A 2 73~
foo RREIEFIL ABPC, CBPC & U7,

S. aureus : 100ERIZ 3435 T 122000 JRZ /) #711.3. 13
pg/ml RZMEDILD AR B,  3.13 pg/ml o 3EHEE
T, CBPC L[ARRERDOKITOLZDE O FH % HIEL,
ABPC T RIEE TH90% 23 BH 1 & hv iz (Fig. 1),

S. epidermidis : 25fFicxf LT, T-1220, CBPC 3t
M DINT 0. 78 ug/ml 12 b, ABPC X h 3 =053
WHTE %R L7 (Fig. 2),

S. pyogenes : 258Kkt LTI, T-12200D /&2 44 fi D
ILiE 0.1 pg/ml o b, CBPC X hiliv A3, ABPC X b
LT CHLE AR L (Fig. 2),

E. coli : 2008133 5 T-1220 D &tk D 11113 1. 5648
/ml & 50 ug/ml ic% b, ABPC, CBPC ic o~ Hi B
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Fig. 1 Antibacterial activity of T-1220
S. aureus (100 strains) 10°/ml 1 loopful
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Fig. 2 Antibacterial activity of T-1220
10%/ml 1 loopful
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Fig. 3 Antibacterial activity of T-1220
E. coli (200 strains) 10°/ml 1 loopful
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J1% R Lico 3.13 pg/ml D IHIPLE © T-1220 13 24k 0
#955%, CBPC 13§925%, ABPC |3#930% DB DRKE %
BHIE Uteo % 7e, BT (MIC>100g/ml) % 7R 3B 1%
T-1220Ci1#15%, CBPC, ABPC Ti3#30% 2 FEFE L
TW5Z ENPE BT - 7= (Fig. 3),

K. pneumoniae : 200 BRiZx3 5 MM OILILT -
1220y 3.13 pg/ml, ABPC, CBPC i3 2 Fh 25 ng/
ml, 100 #g/ml LA kT - 7o 12.5 pg/ml O IEHIELE
F\ T T-1220 1 XEEIK 2y BERR D #960% %, ABPC 134910
%, CBPC 13895 % DHEORBE XL L, ¥7, RE

Fig. 4 Antibacterial activity of T-1220
K. pneumoniae (200 strains) 10¢/ml 1 loopful
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Fig. 5 Antibacterial activity of T-1220
P. mirabilis (100 strains) 10°/ml 1 loopful
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Fig. 6 Antibacterial activity of T-1220
P. morganii (75 strains) 10%/ml 1 loopful
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it Bz T-1220, ABPC, CBPC +h Fhi20%, #40
%, #80%FEEL, T-1220 12 fhd3RHI & H Uk
HERTZ ENHALMT I - 7 (Fig. 4),

P. mirabilis : 100BRIC33 % BZ M AR 01112 T-1220
T2 0. 78 pg/ml iz », ABPC, CBPC X h i\ HiiEiH
R LT 3.13 pg/ml DIEFIREEIZ 3\~ T T-1220 135
OB D90% LA 1%, CBPC 13§980%, ABPC 12970
% DEORBEXHIE Lo ¥7:, FEEEMMERILT-1220
TIE E A EHRBRT, ABPC, CBPC IZ s\ TI13#910%
HAE LT\ (Fig. 5),
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Fig. 7 Antibacterial activity of T-1220
P. vulgaris (75 strains) 10%/ml 1 loopful

%
100
5
g
S
H
- 50
= | T-1220 cBpC s
= ABPC/ -
S /U -
W RRTERERTE 50 ~100 0.2 0.78 3.13 12.5 50 >100
Concentration of Drug(ug/ml)
Fig. 8 Antibacterial activity of T-1220
P. retigeri (25 strains) 10%/ml 1 loopful
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Fig.9 Antibacterial activity of T-1220
S. marcescens (100 strains) 10%/ml 1 loopful
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P. morganii : 58RI ® 35 Bty A oLk T-1220
T12.0.39 pg/ml iz H, ABPC, CBPC L b i\ 3114
R Lice 3.13 pg/ml O IEFIPREE T T-122013 28k D5
80% %, CBPC, ABPC iz th*h #75%, #95%DH
DFRERIE L, F7, EERMER T-1220, CBPC,
ABPC ThZhi#95%, $910%, #960% 74 L T e
(Fig. 6),

P.vulgaris : TSHRC R 3% BE MO T-1220T
12.0.78 pug/ml iz % b, ABPC, CBPC X b M\ 1%
LTz, 3.13 pg/ml o> EHIMEIE T T-1220 13 &£k D970

Fig. 10 Antibacterial activity of T-1220
E. cloacae (136 strains) 10°/ml 1 loopful
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Fig. 11 Antibacterial activity of T-1220
P. aeruginosa (300 stranis) 105/ml 1 loopful
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%, CBPC, ABPC Lz hZh#60%, #40% DWDOKE
wRHIE L7, *7:, MREEH#:E 3 T-1220, CBPC, ABPC
FRENRK5 %, ¥15%, $945% LT\ 7= (Fig. 7).

P. rettgeri : 25RR125H 5 T-12200 F&SE M A D LT
0.78 pg/ml iz v, 3.13 pg/ml O K| I FE © £k
85 Y DHEDFEBE R Lice (7, SEMMERLT-
1220, CBPC, ABPC zhZh# 5 %, #15%, #30%
FAELTE Y, CBPC, ABPC I h i Wi %R L
(Fig. 8), ,

S. marcescens : 100 BRizxt-3 2 BSZ M 4 A o 11k T-
1220-Ci 3. 13 pg/ml f512 % v, ABPC, CBPC X hif
WL R R Lico 3.13 pg/ml o ZEFIPREEE ¢ T-12200%
£kof30%, CBPC Ti3fl0% D W o R HE & MHIEL
7o LU ABPC TR L EHORBE LI TE /eh»
foo F ToiE EEMHAE B2 T-1220, CBPC, ABPC +h Fhily
30%, #960%, #970%%HE L T\ i (Fig. 9),

E. cloacae : 136¥F I35 R4 A5 o 1L 1% T-1220
T3 3.13ug/ml 12 b, ABPC, CBPC X hh\ 47
R Lo 3.13 ug/ml OIEFIYEE € T-122013 24k D
50%%, CBPC TI3fI10% DEDORE & FHIE Lz Lis
UABPC ClREKHWORBERRIE Lish oo 7, B
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Table 2 Comparison of the antibacterial activities of T-1220, CBPC, and ABPC
against clinical isolates?
No. of Percent of inhibition by 3.13pg/ml of | Percent of inhibition by 12. 5xg/ml of
Organism strains

used T-1220 CBPC ABPC T-1220 CBPC ABPC
S. aureus 100 70 70 93 89 100 99
S. epidermidis 25 100 100 100 100 100 100
S. pyogenes 25 100 100 100 100 100 100
E. coli 200 55 25 31 64 57 56
K. pneumoniae 200 33 3 4 62 3 9
P. mirabilis 100 93 82 68 96 90 89
P. morganii 75 79 75 4 87 83 6
P. vulgaris 75 70 61 38 80 73 44
P. rettgeri 25 84 68 8 88 80 36
S. marcescens 100 31 11 0 50 43 6
E. cloacae 136 49 8 0 60 50 3
P. aeruginosa 300 35 0.5 N. T.® 85 6 N. T.»

a)
School of Medicine Gunma Univ.
b) not tested.

Table 3 Effect of various media and medium pH on MIC

Clinical isolates are the stock cultures of the Reference Laboratory of Drug-resistant Bacteria,

T-1220 (MIC, pg/ml) CBPC (MIC, pg/ml)

E. coli S. aureus P. aeruginosa E. coli S. aureus P. aeruginosa

NIHJ 209 P NCTC 10490 NIH]J 209 P NCTC 10490
3 MHA 0. 05 0.78. 0.10 0.78 0.78 0.39
§ TSA 0. 05 0.78 0.39 0.78 0.78 0.78
3 NA 0. 05 0.78 0.39 0.78 0.78 0.39
= BHIA 0.10 0.78 0.20 0.78 0.78 0,39
6.0 0.20 0.39 0.20 0.78 0.39 0.39
6.5 0.10 0.78 0.20 0.78 0.39 0.78
=z 7.0 0.10 0.78 0.39 0.78 0.78 0.78
7.5 0.10 0.78 0.39 0.78 0.78 0.39
8.0 0.10 0.78 0.39 0.78 0.78 0.78

@) Medium, see Materials for details.

BT 313 T-1220, CBPC, ABPC %+ h 2 hi#25%, ¥
40%, F970% %4 LT\ 7 (Fig. 10),

P. aeruginosa : 300¥KIT R § % BZ M 2 i O 1% T-
1220C116. 25 pg/ml 1w H, CBPC i3\~ Ci350pg/ml
TH - Too 12.5 pg/ml OIEFIRE T 3\~ T T-1220 125
PRy BE 300 Bk D#985% DE DO FHE % BHIE L7-23, CBPC
KI5 BOMIE LR Ik o toe Eie, EEMMEEIL
T-1220Ci3#95%, CBPC Ti1x#20% H1E L T
(Fig. 11),

B PR BBk Io /3 B T-1220, ABPC, CBPC i /1%

10°/ml 1 loopful.

Table 4 Effect of human serum on MIC of T-1220

Human serum® | E. coli | S. aureus | P. aeruginosa
(%) NIHJ |FDA209P| NCTC 10490

0 0.39 1.56 0.78

10 0.39 1. 56 0.78

40 0.20 1.56 0.78

a)

See Methods for details.

MIC was determined by tube dilution method.
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Table 5 Correlation between MICs and MBCs of T-1220
T-1220 CBPC ABPC
Organism
MIC MBC MIC MBC MIC MBC

E. coli NIH JC-2 3.13 3.13 12.5 25 6. 25 6.25
E. coli GN 6281 0.78 0.78 6.25 6. 25 6. 25 6.25
K. pneumoniae 11D 875 6. 25 6.25 100 200 12.5 25

K. pneumoniae GN 5559 6. 25 25 200 200 50 200

P. morganii 1ID 602 1.56 1.56 3.13 6. 25 200 400

P. morganii GN 1893 1.56 1.56 0.78 1.56 200 >200

P. vulgaris 11D 874 25 50 50 100 800 1600

P. vulgaris GN 1543 3.13 50 3.13 50 >200 >200

P. mirabilis GN 1537 0.78 0.78 =0.39 0.78 1. 56 3.13
P. rettgeri GN 1725 0.78 0.78 0.78 0.78 >200 >200

P. inconstance GN 2211 1. 56 200 6.25 100 >200 >200

S. marcescence 11D 620 0.78 3.13 6. 25 12.5 25 50

S. marcescence GN 6467 0.78 1.56 6. 25 50 3.13 100

P. aeruginosa NCTC 10490 0.39 0.78 0.78 1. 56 / /
P. aeruginosa GN 6727 6. 25 50 200 >200 / /S

MIC and MBC, see Methods for details.

Fig. 12 Bactericidal activity of T-1220 (MIC; —O—, MBC ;---O---) and CBPC (MIC; —@—, MBC; :--@---).
See Methods for details
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Table 2 1 ¥ & d7c, A D3. 1833 L 0112, 5pg/ml 1T
Lo TREXHEIEINAED A A—w v I &H > TRLE
LOTHD, Fimit & T-1220i3 ABPC, CBPC X
DI ChIHEERZ Lo L2235,

3 HBENCHELIETHEAFORE
WE Ik XiE3 &8s, pH, mEOHECOWT
T-1220 & CBPC iz o\ CTHIKRE Lic, ¥tk
T OV pH 6. 022 58. 0% THE X TAIHHEF OHE I
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Fig. 13 a) Bactericidal activity of T-1220.
See Methods for details
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Fig. 13 b) Bactericidal activity of T-1220.
See Methods for details

Control

L“% 10 - K. pneumoniae C"“$ 10p —
= GN5556 y 7
E J 7
- 71 I/
5 A o /l !
2 8 /{/ 8 .
= Ly ! CBPC

s 6t ’ 6F // ”

p 1 . / /AMIC ]

F y / /

= / / /

] /-4 MIC /

w 4F / 4F 3 /

2z N\ 3 f+ MIC
£ N\ . \ j e
& [smeANNFIC (3. 13151 4,2MIC, 7

o 2f 2MIC= 2r Y \—-=MIC (1008 ‘ml)
: - 00
= it ‘e

»72(3245{3".2'4 ~502:65 24
(hr.) (hr.)
Fig. 13 c¢) Bactericidal activity of T-1220.
See Methods for details
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1B EAEHERE L ek 7o (Table 3), *7:, AliE
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biieh - 7z (Table 4),

H % B Y R

T-1220 © FLEIERA A oW 5 BRI R B 21D
WTEEE R R X OEIR OB A I TRE Lie, fRE
7o EENE R, ERIR BBk o\ T MIC & MBC %
W Lo b % Table5 1R Ltz FICRT &L
T-1220i% CBPC, ABPC t RIBZERC/EM T 5 3HIC

Fig. 14 Antibacterial activity of T-1220 against
K. pneumoniae GN 5703. Determination
of IDso, see Methods for details.
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Fig. 15 Antibacterial activity of T-1220 against
S. marcescens GN 6491. The ID;, of CBPC
against S. marcescens was very high and
was not determined.
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BB EVE D TRENEE IOV THEEHES L,
25832 CBPC & Mgt L C A& (Fig. 12), E. coliic
*fLTix T-1220, CBPC & HIcBEAN/EMA Lz, S.
marcescens, K. pneumoniae o5 UC L HIEA & 3 MIC
fiti & MBCEDRIIZ\ K SALDOThArH bh, MBC{E
DFH MIC i L h oL A2 R Uico Proteus 1ok
\WTClY, P.mirabilis, P. morganii, P. rettgeri \Zxf LT
WH & D BB (ERT 55, P. vulgaris, P. incon-
stance 12Xt L CIXM#EAI i, MIC & MBC offfick &
OB ENRKZ LN, MBCEOS2 MICEL Y RKTH-
too P. aeruginosa \zxt LTI T-1220, CBPC & & i 3%
BICPE Lice ¥7, MEB ORI ICRIE T 2L
B E,» S, T-1220, CBPC oo\ T #E L1- (Fig.
13), RicirT o &<, E.coli GN 6288 12 35\ TIE TR
F & b MIC O 3EFIBEE CREIER L, MIC ©
S OEECIIREERN L bR - te, K. preumo-
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Table 6 Substrate profiles of various S-lactamases
' Specific Substrate
Enzyme source P(tjaseb) activity
ype (u/mg protein) PCG T-1220 | ABPC CBPC CER
W 3630 Rms 212+ I 74 100 89 92 8 137
W 3630 Rms 213+ 1T 3 100 118 545 60 95
ML 4259 Rms 139*4) v 285 100 5 105 96 18
ML 4259 Rms 149+« v 0.3 100 17 101 253 10
ML 4259 Rms 242+« v 128 100 8 110 100 15
ML 1410 Rms 227+ 1 89 100 43 124 6 42
a) R-factors demonstrated from P. aeruginosa strains.
b) Penicillinase (PCase).
¢) W 3630, ML 1410 ; substrains of E. coli K 12.
ML 4259 ; substrain of P. aeruginosa 1008.
Table 7 Substrate profiles of various S-lactamases
Specific Substrate
Enzyme source®’ activity
(u/mg protein) PCG T-1220 ABPC CBPC CER
P. aeruginosa GN 918 253 20 1 0.8 0.2 100
P. vulgaris GN 76 189 8 8 8 0.6 100
E. freundii GN 346 1173 4 0.1 0. 06 0.05 100
E. coli GN 5482 46 22 0.1 0.7 0.8 100

a) Cephalosporinase (CSase).

Fig.16 Emergence of drug resistance to T-1220 (O)
and CBPC (@).
The rate of development of resistance to
T-1220 and CBPC were determined by the
successive-transfer method every 24 hr in
antibiotic-containing medium.

100} E.coli C - P. aeruginosa NCTC 10490
6400
. 25f 1600}
E 400
26.25F 100F
o 25
S1.56p 6.25¢
1.56
0.4 0.4
ST 68 10 T 6 8 10

Number of transfers

niae GN 555615 LTt MIC o 3&H§EE ¢ T -122011 15
ORI % 2 icps, CBPC Cixiifiz iz fco P. aeru-
ginosa GN 6726 12 LCi% T -12201% MIC D IEFIEE <
BEHNER Uicas, CBPC ¢k MIC R 1 B8\~ TR
TER &R > To

5 50%EREMELRE (IDso)

FERDTIEME O NIMAE & B b, X hIEMCIR
FOWEIER % ME % BAYT IDso DPIERD K=

ZRWCTHR SR, #9300 EOREZHE 4 O D IEH
FHICERL, BEgroa = -HERETLZLIC
X ORDONDFEH D0 EREILRES, K. pnew-
moniae, S. marcescens % A\ THRE Lic, FIEMHEIL 5
DR DOFHEER FNTEH Lic, K. preumoniae 23
WL T-1220D IDso 1349 2 pg/ml TH H, CBPC 0%
A 100 pg/ml TH » foo - T, T-1220 1 CBPC
DS D &R LT (Fig. 14), S. marcescens T
11 T-1220D IDso 1349 2 pg/ml TH b, CBPC i1 IEHIE
JERE <, WERRETH - 7 (Fig. 15),

6) pB-lactamase ([CXtd BE TN

T-1220D Penicillinase (PCase) 3 X % Cephalosporinase
(CSase) iI%3 % &M% PCG, ABPC,CBPC %5 X 0 CER
TR IRIEH & LR L, T-12201% PCase I Flds L O
I B et LTk PCG iz AKX D03, P.
aeruginosa DPFEHET 5 IV B PCase® ok} LTIt kX 7s
o R Lico PCG %100 & 35 MR INK > fEf E ©F
&, T-1220124910TH b, CBPC LB LTHH
D TLEETH - te(Table 6), 7z, CSase ki35 CER
%100 & 3% Kb K o s 1 T-1220, CBPC, ABPC
iz 1FTHh b, CSase 1wif LCik T-1220 13K
i< 2 - 7= (Table 7),
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Table 8 In vivo antibacterial activity of T-1220 against systemic infection
g?g;fgif Challenge Drug | MIC (sg/ml) | EDso (mg/kg) | 952 Confidence limit
CBPC 1.56 47.0 36. 5—60. 0
E. coli 2.5%10° cells p>0.05
ML 4707 P LDy T-1220 1.56 48.0 37.5—61.5 005
ABPC 3.13 20.5 16.0—25.0 P
K. pneumoniae 1x10° cells CBPC 800 550 350— 870 p<0.05
"GN 6445 (25X LDso) T-1220 6.25 19.0 9.5--37.0
(7
in 195 mucin ABPC 100 37.5 26.0—54.0 P-0.05
P. geruginosa 38' x g)i%iil)s CBPC 200 1250 880—1775 0<0.05
NC-5 in 5% musin T-1220 12.5 350 195— 630

Subcutaneous injection of each drug.
organism.

D HRBREARMES
E. coli C & P.aeruginosa NCTC 10490% Fv~, T-1220
& CBPC iwxf$ % in vivo MHEBHBIRIGIZ >\ TG
Lize E.coli Cizxt LTix CBPC (% 4 H Hic MIC %325
pg/ml, T-1220 x5 H Hiz 6.25p¢g/ml L7c b, LIK10
HHF Clittko EF AR bR e h - foo P. aeruginosa
NCTC 104901z %t LTk, T-1220i% CBPC L i3i3FIfED
H—7Clittk 5 L, 108 Bcl#l & 4 i MIC {23800
pg/ml OMHEE % 70, Wfko bR Uit ibkic X
CSase BEAFENE , TORDITMMELER LSO L
Bt (Fig. 16),
8 VTIAERBRHIBRPECHT DAENMR
T-1220 » ICR R~ v A REEHUIE T % EELD R
A IEFIEEE IO T 1 BEI5PE(# A L ChEt L7z (Table
8), v AN Z Y, EFIORGIZETES &
L, TORBICHEN R A T, FHNL E. coli D
BTG 1 BB oo 1B, K. preumoniae TITEY: 1 I
& 4B 2 @, P. aeruginosa TiL&Y« 1, 4, 8
eI o 3 A5 LTz,
E. coli ML 4707 -©ix T-1220 @ EDs, fiix CBPC &[]
BETHY, ABPC 0Flih L SAT SR TV,
K. pneumoniae GN 6445 K Y o 854 13 T-1220 o
EDso it 19. 0mg/kg T# b CBPC X »30f%, ABPC X
D2 RERET SR TV,
P. aeruginosa NC-5 123\~ Td T-1220 o EDso fliL
350mg/kg TH » CBPC & » % 4 f5RET Sh T,
& il
DED X5 e RERIEL, RO X SHEREIE LN
o
1) T-1220 5V HEAR27 b5 A %R LT,
2) 77 BRI B\ Tk ABPC X h %04 b,

Challenge, intraperitoneal injection with a saline suspension of each

CBPC LRABE DI I Z AR LIz,

3) /5 AEMEICRTIE, £ Poaeruginosa, K.
pneumoniae, Proteus, S. marcescens 12 ¥\ T DIHIz
HUBWHE 2R L,

4) KeofEl, o pH, AmMEHIN E2HUE
TNCH Lig & A EEERE 2 e - T,

5) T-12200 3R EIIER L7z,

6) IERESSHIEERNE @ X B IDso fHD LK T,
T-12200 IDs, fititt CBPC X hi&hic 3 <h T,

7) P.aeruginosa pEA: IV # PCase 1z L C T-1220
12 CBPC X WIEHICLETH b, fid PCase, CSase iz
X LT PCG LiziZABETH - 720

8) = v AEBBRYSEICK LT, T-1220 13 ABPC,
CBPC X hifi - REZIRZ R L,

X 13

1) MIC IEEHREEAS « B/ B L (MIC)
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IN VITRO AND IN VIVO ANTIBACTERIAL ACTIVITY OF T-1220

Kenjt Ueo, Masaru Tai, Tosrio HavasHi,
YosHuikazu Fukuoka and SusumMu MITSUHASHI

Department of Microbiology, School of Medicine Gunma University, Maebashi, Japan

A synthetic penicillin, T-1220, is a derivative of aminobenzylpenicillin. In vitro and
in vivo antibacterial activities of T-1220, ampicillin (ABPC) and carbenicillin (CBPC)
were compared against gram-positive and gram-negative bacteria which were isolated from
clinical specimens. The results were summarized as follows:

1) T-1220, ABPC and CBPC exhibited almost similar effectiveness against gram-
positive bacteria.

2) In vitro antibacterial activities against gram-negative bacteria were compared
using about 100-300 clinical isolates of each species of bacteria including E. coli, K.
pneumoniae, Proteus group, S. marcescence, E. cloacae and P. aeruginosa. 'T-1220 was
found to be more effective than ABPC and CBPC, particularly against P. aeruginosa,
K. pneumoniae, Proteus group and S. marcescence.

3) Antibacterial activity of T-1220 was not affected by the changes of pH and media.
Addition of human serum to culture media did not show any big effect on the anti-
bacterial activity of T-1220.

4) Greater bactericidal activity was demonstrated with T-1220; minimum bacteri-
cidal concentration (MBC) toward various strains of gram-negative rod bacteria was
almost the same as their minimum inhibitory concentration (MIC) values and was less
than the MBGCs of ABPC and CBPC.

5) The 50 percent inhibition dose (ID:0) of T-1220 was found to be much less
than that of CBPC.

6) T-1220 as well as penicillin G was hydrolyzed by penicillinase (PCase). But
T-1220 was very stable than CBPC against PCase derived from P. aeruginosa. Cepha-
losporinase (CSase) did not hydrolize T-1220, CBPC and ABPC.

7) In vivo antibacterial activities of T-1220, ABPC and CBPC were compared using
the systemic infections of mice with P. aeruginosa, K. pneumoniae and E. coli. The
EDso values (mg/kg) of T-1220 were consistently less than those of ABPC and CBPC.



