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Fig. 2 Invitrosusceptibility to T-1220, Ampicillin
or Carbenicillin of 27 strains of
Staphylococcus aureus

100 0

i
3
= ]
= /
Z 80 /
g 60 !
@ 8 J] o= T-1220
e / ©-- Ampicillin
o 40 &+ Carbenicillin
e
5 2
=
g A
=3 q
(8]

0

0.39 1.56 6.25 25 100 >200
Minimal inhibitory concentration (ug/ml)

Fig. 3 Inwvitro susceptibility to T-1220, Ampicillin
or Carbenicillin of 23 strains of
Escherichia coli
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Fig. 4 In vitro susceptibility to T-1220, Ampicillin
or Carbenicillin of 23 strains of
Klebsiella sp.
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Fig. 5 In vitro susceptibility to T-1220, Ampicillin
or Carbenicillin of 25 strains of
Proteus sp. (indole +)
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Fig. 6 In vitro susceptibility to T-1220, Ampicillin
or Carbenicillin of 25 strains of
Serratia sp.
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Fig. 7 Invitro susceptibility to T-1220 or Carbenicillin
of 62 strains of Pseudomonas aeruginosa
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Table 1 In vitro susceptibility of various clinical isolates to T-1220, other penicillins and cephalosporins

Minimal inhibitory concentration (pg/ml)
Organism

T-1220 Ampicillin Carbenicillin Cephalotin Cefazolin
Shigella sonnei 3.13 6.25 12.5 6.25 50
S. flexneri 3.13 3.13 3.13 200 1.56
Salmonella typhimurium 6. 25 3.13 12.5 6. 25 3.13
Citrobacter sp. 1. 56 200 3.13 100 200
Enterobacter aerogenes 23 50 >200 200 >200 >200
E. aerogenes 24 3.13 100 12.5 100 25
E. cloacae H-1 6.25 >200 100 >200 >200
E. cloacae H-2 3.13 >200 12.5 >200 >200
E. cloacae H-5 3.13 >200 12.5 >200 >200
E. cloacae H-6 3.13 >200 12.5 >200 >200
Proteus mirabilis GN 2569 0.39 1. 56 0.78 3.13 3.13
Morazxella sp. 0.78 100 <0.1 >200 >200
Acinetobacter sp. 50 >200 100 >200 >200

PA R Lo F o 50ug/ml LITF OBE I3, T-122013
87% DHEwFBEIET 5 D X L ABPC, CBPC 1174%
TH - o

ili) Klebsiella sp.

Klebsiella sp. DREZ M B2 #E % Fig. 4 iwRr L.

T-1220 DHEMEIHE ST SR TE H, DWT
ABPC, CBPC DIETH » 7zo 50pg/ml LLF o ¥ E Tk
T-1220 1391% DHEOFRKE%FH 1L+ % 23, ABPC T
48%TH - 7o L L CBPC Tit 3T 100pg/ml L)
TH -1

iv) A v ¥— g4 Proteus sp.

A v ¥ — WEEH Proteus sp. DR RIE R % Fig. 5
iR LT,

T-12200 5 W3k b5 <, >\ CBPC, ABPC »
BT -7

v) Serratia sp.

Serratia sp. DM R Fig. 6 /R L.

T-1220DHEHH B b <, oL CBPC, ABPC 0
IHTH -t

vi) P. aeruginosa

P. aeruginosa DRBZME R % Fig. 7T /R Lo

T-1220 118 52 CBPC X b 3 ChicHiEHEE L,
12.5 pg/ml LIFC82% DHEM &S % /R L, CBPC D
B4, 50ug/ml AT 454 DENEZ MR R L, T-1220
DITHHI 8 fET ST,

vil) ZofloEE

FofMoOEECKT 5 MIC % Table 1 12/R L7z,

T-1220y% ABPC, CET 7 b O'ic CEZ 0 RZ MR R & 7
\~ Citrobacter sp., Enterobacter sp., Acinetobacter sp. [z X}
LTHRWHBE I Z/RL, ¥/ CBPC X h3<hTui,
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Table 2 Effect of inoculum size on antibacterial activity of T-1220, Ampicillin and Carbenicillin

. No. of cells/ml Dilution MIC (pg/ml)
Organism in undiluted of culture
culture T-1220 ABPC CBPC
Staph. aureus F-7 4.2%10% 10° 200 50 12.5
107! 12.5 3.13 6.25
1072 3.13 0.78 3.13
1073 1. 56 0.39 3.13
E. coli TK-4 6.5x 108 10° 3.13 6. 25 12.5
107t 3.13 6.25 12.5
1072 1. 56 3.13 12.5
1073 1. 56 3.13 3.13
Shig. flexneri 4.4%108 10° 1. 56 6.25 12.5
JS 11839 107! 1. 56 3.13 6. 25
1072 0.78 3.13 6.25
1073 0.78 3.13 6.25
Kleb. pneumoniae 1. 7x108 10° 100 200 >200
GN 917 107! 6. 25 50 >200
1072 3.13 50 >200
1073 3.13 25 200
Pseud. aeruginosa 1.5%x108 10° 12.5 >200 200
GN 383 107! 6. 25 >200 100
1072 6. 25 >200 100
10°® 6.25 >200 100
Viable cell counts of inoculum suspension
Inoculum size: One loopful of each bacteria suspension
Medium: Heart infusion agar
Fig. 8 Comparative inhibitory and bactericidal con- Fig. 9 Bactericidal activity of T-1220 against
centrations to T-1220 (e ) or Carbenicillin S. aureus FDA 209 P
(a) of 24 strains of Pseudomonas aeru-
ginosa 108 Control gl 8MIC,
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F AlEtEE S LA EER 2R T 2 Lo bacter sp., Citrobacter sp., Moraxella sp. 3s X % Serratia
»7ze 7y CTh ABPC, CET, CEZ 2B %A L sp. it LTHRITH o710, D 5 b, HiT P. aeruginosa
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Fig. 10 Bactericidal activity of T-1220 against Fig. 11 Bactericidal activity of T-1220 against
E. coli NIHJ P. aeruginosa NCTC 10490
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Table 3 Stability against various f-lactamase
Enzyme from
Substrate Staph. aureus E. coli Kleb. pneumoniae | Pseud. aeruginosa Ser. marcescens
F-19 TK-3 Y-4 GN 3379 W-8
Penicillin G 100 100 100 100 21
T-1220 365 9 72 9.2 20
Ampicillin 253 111 155 105 20
Carbenicillin 86 11 7 96 0.9
Cloxacillin 0.5 1.5 1.5 0.9 0.1
Cephaloridine 0.2 128 41 18 100

Hydrolysis ratio is expressed as a relative rate of hydrolysis, taking the absolute rate of PCG or CER as 100.

Table 4 Antibacterial activity against S-lactamase producing strains

Strains
Antibiotics Staph. aureus E. coli Kleb. pneumoniae | Pseud. aeruginosa Ser. marcescens
F-19 TK-3 Y-4 GN 3379 W-8
T-1220 25 400 200 50 100
Ampicillin 12.5 1600 1600 1600 1600
Carbenicillin 12.5 1600 1600 1600 1600
Cephaloridine 0.2 100 25 1600 1600
MIC (pg/ml)
xR LTk CBPC oy 8 R EE T S h Bt B E A &R 3 3) REEMEA
TERERIRD, i) MIC & MBC o ik
2) HEICH IETHEERREOME P. aeruginosa 24 Rizx43% T-1220, CBPC o MIC ¥
Table 2 127733 b, T-1220CIERK D BEE D S. aureus X0t MBC 0 RT3 #i % Fig. 8 IKiR Lic,
F-7, K. prneumoniae GN 917 iz L €, 108 cells/ml & T-1220 ¢t MIC & MBC L DZENRRRE D bt
107 cells/ml A Fiz kit % MICfHIZZER R bivie, Lo A%, CBPC 0#f, FoxEM T-1220 X h D ichs o7z,
L, E. coli TK-4, Shigella flexneri JS 11839 ¥ X ' P. LA L, T-1220 1% CBPC itk X MIC D& 7x 553 MBC

aeruginose GN 383 TIIEMEE & O FEIIFRD bhvlah fHZ BN THEET ST,
57 i) MOk XETEE
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Fig. 12 Stability of T-1220 in liquid media
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Fig. 13 Stability of T-1220 in human serum
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BERE ¥ THEND 5 CIXBRENIERAR A bR, 24
BRI regrowth 23 B hic, LaL, 2MIC Uk
TIXSEL R REER %R Ui (Fig. 10),

P. aeruginosa NCTC 10490 ‘T E. coli & [Al#%, MIC 3
B 3.13 pg/ml LLF TlL regrowth 23529 5 4 7o as,

2 MIC P ETRETH - 7 (Fig. 11),
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Fig. 14 Stability of T-1220 in human urine
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Fig. 15 Stability of T-1220 in human bile
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4) p-lactamase X35 REM:

T-1220 o penicillinase (PCase) & cephalosporinase
(CSase) 1cx}3 % REM: % Table 3 127K L1z,

T-1220 . S. aureus, E. coli 35 X 0% K. pneumoniae H
3k PCase izt L C ABPC & AIBREICIMKSBI N,
CBPC X W B #ERE % B, Lo L, P. aeruginosa B3
» PCase 1xf LTI, T-122013 ABPC, CBPC X b 1
10fERETH - 1o Fiho S. marcescens Hi3F D CSase I
LTI, T-12201 3 IR E © PCG, ABPC L MEE
Thotce ¥, Table 41z h b DB % MIC i
IR LTS,

T-12201% S. aureus F-19 % [ < L OB it LT ABPC,
CBPC X W fELL EGHIE 2 H LT\ i,

5) T-12200%&EM:

i) AEEHPTOREN:
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Table 5 Protecting effect of T-1220 against experimental mice infections

. . . . MIC ED,
Inoculum size Medication time 50
Challenge organism cells/ml after challenge (pg/ml) (mg/mouse)
(xLDso) (hr) T-1220 | CBPC T-1220 | CBPC
Staph. aureus F-31 4.2x107(x10) 1 0.78 1. 56 0.26 0. 40
" F-30 2.6X107(x4) 1 3.13 6.25 4.42 1.32
E. coli NIH]J 3. 7X107(x 60) 1 <0.1 0.39 0.18 0.44
7 TK-16 2. 0x10%(x 2, 000) 1,4 1. 56 1.56 5.32 2.54
Kleb. pneumoniae GN 3850 3. 4X10%(x 40) 1 12.5 | >200 3.31 25.0
” Y-3 1. 1X10%(x 40) 1,4 6.25 | >200 0.30 13.4
Pseudo. aeruginosa GN 3315 3.5X10%x 30) 0.5, 4 12.5 200 5.08 26. 8
” GN 1035 9.6X10%(x17) 0,3.5.6 25 200 11.7 17.7

5~10 mice of each group were injected intraperitonially with 0. 5ml of 5 % mucin which contained 1/10

volume of suspension of microorganism.

Drug was administered subcutaneously after challenge-

T-1220 » BHB, Heart infusion broth (HIB: 3:%¥),
NB & X O TSB FTcoOREM% Fig. 12 IZ/R L1z,
T-1220 i3 BHB, HIB rhCi3 LB RE T, 37°C, 20
RIS OB FENIZ0S A ETH > Tco THRIZF LT,
NB, TSB F TR KW ARRETH Y, ThTh, 1%,
69 \AETT L1z,

ii) e bEERPFTOREN

miE, RisXOBRHFicEsF s T-1220 DREM 2K
N LickE R % Fig. 13, 14, 151c7R Lz,

5°C, 10HMTmE, K, BiFounFhicksnT
b REWIIED 5T, & RBHFRIARRETDH VERF
EHASIBET Lz, L, FREHPIV-TIT
RETH -1 —20°C, 10AMIDHEE, REFRIEHF
DHEFENILIZE LA LETRTRETH - 7ch’, IMmiF&
R, ERBHFRTEARRE TH » oo Lichio
T, ThLDEKTEEDORERY v 7 L ORIFICIZTE
DREDTBEELIE, ALK THRPHCHUETS
EXEE LWEBbhb, ¥LEHETORRALE LT,
ARNLAKBERBEFT7 o0 ) flic T3 LK
HEEZF B LD, pH OB L0 EEX
bhb,

6) < RAERMEPIECH T HHRRSR

S. aureus, E. coli, K. pneumoniae ¥s X O P. aeruginosa
By~ v Rzt 5 T-1220 D¥a#EsE % CBPC L ik
L. ZD#5HE% Table 5 1R Lz,

E. coli & S.aureus D34, T-12200 EDso fEIE CBPC
CERAETH o 1z. K. pneumoniae & P. aeruginosa T
13 T-1220 D ¥E#EEN R CBPC 12 lb R+ ¢ hTivvtz, L

2 LT-1220 @ in vitro HE 123 CBPC X b i haRus
b bT, FRLKEBERWERIB LA, -
Fro FOEREEE LTI T-1220 0 il R E & 7 Rt
B S B EBbID, FEHELD 12 T-1220 D77 A
BF#5R, RSl CBPC X & < 2s o8k &
W EERRERL TS, ETFRERT T-1220001
El#E & H b HRISERGEORBHRSATCHh TS
LEEDTD, Lich o THRFIDHESRY B 57:
DIy, BEHEERIWRTILER D 5 & Bbh
%o
& Eo

1) T-1220 o &BEER Y BEE ST % FLE 1 S
aureus T3 ABPC X » 550, 77 sEEECH LT
13 ABPC,CBPC X h ¥ X 5Tk b, iz, P. aeruginosa
12\~ T CBPC X b # 8 f3#ins - 7o

2) T-1220 D HeE LIS THEHEOKELS.
aureus, K. pneumoniae TILFRD bhizn, ZTOMOEE
BERNF (ISR o

3) T-12201 3 RECIEA Lz,

4) T-122013 P. aeruginosa g4 PCase 2%} L ABPC,
CBPC X vIEHIRETH b, fiid PCase woxf L Tik
ABPC L ARBETH 7o Fi, CSase iokf LTITHE
W45 © PCG, ABPC L [EEETH - 1o

5) T-1220y3 BHB, HIB 2 -CHLiKIILETE T % HL NB,
TSB th Tl KB R LE TH o Tco Fio, & HMEED S
b, e, TAn Y EERTIEHF CRARRE TH-
oo '

6) T-1220 O~ v A RERMRBRYGECH T 5 BEBHE
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BACTERIOLOGICAL STUDIES ON T-1220
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In vitro and in vivo studies on the antimicrobial activity of T-1220 have been carried

out, and the results are summarized as follows:

1) The in vitro activity of T-1220 against clinical isolates of Staphylococcus aureus
was not so effective as that of Ampicillin (ABPC), but T-1220 was more active than

ABPC and Carbenicillin (CBPC) against various gram-negative clinical isolates.

Espe-

cially, the sensitivity of T-1220 against Pseudomonas aeruginosa was 8 times as high as

that of CBPC.

2) Antibacterial activity of T-1220 was affected with the inoculum size of S. aureus
and Klebsiella pneumoniae, but as for other strains, it was not affected with.

3) T-1220 acted bactericidally against S. aureus, Escherichia coli and P. aeruginosa.

4) T-1220 was much more stable than ABPC and CBPC against the penicillinase
(PCase) derived from P. aeruginosa, but T-1220 as well as ABPC was hydrolized by

other PCase.

However, the cephalosporinase derived from Serratia marcescens slightly

caused hydrolysis of T-1220 to the same extent as Penicillin G and ABPC.
5) T-1220 was stable in Brain heart infusion broth and Heart infusion broth at
37°C for 20 hours, while it was less stable in Nutrient broth and Trypto-soy broth,

and showed 709 of initial activity at 37°C after 20 hours.

When T-1220 was kept at

5°C for 10 days in human alkaline bile, it showed 509 of initial activity.

6) Protecting effects of T-1220 against experimental infections of mice caused by
S. aureus and E. coli were nearly equal to those of CBPC. But T-1220 was more
effective than CBPC in mice infected with P. aeruginosa and K. pneumoniae.



