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Ticarcillin (TIPC) 113 Beecham #:T# L < Bi%
B4R penicillin # ¢, P E spectrum ik FEF
D ¥4 penicillin #©& % Carbenicillin (CBPC),
Sulbenicillin (SBPC) ¢ @iERIRV TH 3 & shTW
%, &Mm, TIPC o# B & & ° aminoglycoside %
HaH & oBtASE % in vitro o v T CBPC, SBPC
LHREBHFHLADOT, TORBERET D,

I REMELLUVICEER

1. HENoRE

Hik : B LRSS BEEEDI Lich - TRIE L
FeB/ N EBERIEEE (MIC) X h HlE IRt Lic,
ZHAEFOFABEORE {F #1112 phosphate buffered
saline solution (PBS : pH 7.2) Dulbecco (—) %{HH
Lico ¥7-, #EMEHEMKIL bacto heart infusion broth
(HIB) it & 5 1 BHEERBEEK D, PBS I X % 100575
I E Ao FEEOTR & SRR OFRITIL
bacto heart infusion agar &\ foo

st TIPC (R34 Lot. 159 T), CBPC (j
RS Lot. A-583), SBPC (GRHEZE : Lot. 08501
2) OEMEFEEENDREEEY ST TER L.

BRERRR ¢ 197240, 5 19764 ¥ TIBHLRB AT/
hRRARMADE TORBREC LI VOB - AE L
E. coli 32 ¥, FCmir &L BERM 5
LBk - RE Uic Enterobacter 288k, Serratia 13%k &,
ME LRI X b4y i - FSE L7z Pseudomonas aerugi-

nosa (Ps. aeruginosa) 318% A\ 1o,

2. Ps. aeruginosa [Cxid D penicillin FHi&H|
(TIPC, CBPC, SBPC) & aminoglycoside Rii4H]
& OBt ROKRET

FHik : BT L ERFREDID TfTis - oo #EHE
Ex MIC ofIE & Rk HIB © 1 BRIEEER O,
PBS 1z X % 100 {5 REK > A\ o

PRI+ ERR o A EH © 12 i Gentamicin
(GM : 5% 8K Lot. GMC—-4-M—6196), Dibekacin
(DKB : B¥4%5% Lot. RDK-26-1) oOfEXEFORFES
B BFZTTHER Lice

## gk « TIPC, CBPC ¢ GM, DKB & oftH%h
Bolrks (i A) ik, 1972850519764 % T
MABZ ch s MR SR A AE RV 5\ TSR X 0 S -
R%E Lz, Ps. aeruginosa 20 k& fbfs3: BkER 6 #k%
Fi\#oo TIPC, SBPC & GM pftfiZhE DB R
(EEB) i, 1973FEx 5 1977 F ¥ CTREFILE\WT
MR X D 4y8E - F%E Lk, Ps. aeruginosa 23 ¥k
AW,

o # R
1. HEHoOmRE
1) E. coli x4+ % TIPC, CBPC ¥ X O° SBPC

DHETI
E. coli 32 gkiex+ % TIPC, CBPC, SBPC o« MIC

% Table 1 /R Lo 3# & b E. coli &3 %

Table 1 Comparative MICs of the three semisynthetic penicillin
derivatives against E. coli isolated from blood
MIC (pg/ml)
Antibiotics . §
2le|g |28 |5 sls|s|s |87
Sl |l sl || Q8|8 |8 |3 | &8|F |8 | <A
Ticarcillin 1 2 7 7 1 1 2 11
Carbenicillin 1 2 10 4 1 1 2 11
Sulbenicilln 1 6 7 4 1 1 12

Note 1. E. coli
2. Inoculum size

: 10-2 HIB culture fluid

3. Culture media : heart infusion agar

: 32 strains isolated from 1972 to 1976
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MIC % 2 #4347 Ly 1,600 pg/ml Bl okkA 13 #
BB F D 1R T BB 2 RE T 5 &, TIPC
1218 BRI R L 0. 39 pg/ml 8 6. 25 pg/ml » MIC %77
L, 1.56 #g/ml s X 0% 3. 13 pg/ml © MIC %+ h Fh 7
BRICH LR Lico #% 1#kicst3% MIC 12 50 pg/ml
THotoo Wl D, = OREMERLI ¥rizxt3 % CBPC,
SBPC @ MIC i 0.39 ug/ml 78 25 pug/ml & igJE <
HALTER D, #0 peak (¥ CBPC ¢ 3.13 ug/ml (10
¥, SBPC T 6.25pg/ml (TH) THot, Tib
b, E. coli x5 TIPC 2% 43 <h,
Wiz CBPC, SBPC DIETH » T,

2) Enterobacter wxt3% TIPC, CBPC % X ¢
SBPC o#HEH

Enterobacter 28 fiexi$+ % TIPC, CBPC, SBPC
@ MIC % Table 2 /R Lz, K IEH|D 100 #g/ml F
TR RO T TEESBEIEI hcd oz, TIPC 21
(7525), CBPC 22 # (78.625), SBPC 19 #: (67.925)
T, ThZh peak (% 1.56~3.13 pg/ml (15%), 3.13
~6.25 pg/ml (13K), 6.25pg/ml (8B THoto T
T3>, Enterobacter Woxi-3 53iE L, E. coli D
& LA TIPC »xbEh, kic CBPC ¢, SBPC

PIRB S - Thiz,

3) Serratia wxi$+ 2% TIPC, CBPC 3% X SBPC
DIES

Serratia 13 #iext3+5 TIPC, CBPC % Xt SBPC
DHE L Table 3 IR L X 526 #kicxt L3F D
MIC 12 1,600 pzg/ml Ll ETH - 7cdy, 8D 7w L
TIPC, CBPC 33.132 5 12.5ug/ml », SBPC it
6.252:5 25 pg/ml o MIC #*7%Liz, TIPC & CBPC
DHE N DK T Table 3 © X 5, TIPC iz 5
23 CBPC X b RRHE N ER T o, SBPC DA
st B HE L, TIPC, CBPC ikl bR HIcd -
TWic,

4) Ps. aeruginosa X435 TIPC, CBPC % Xo¢
SBPC D#iEH

31 kD Ps. aeruginosa %t3 % TIPC, CBPC %5
X0 SBPC 0#i#i /1% Table 4 iciR L=, 200 pg/ml [,
Eo MIC R Lid ik TIPC Tt 58, CBPC ©
1L 8%, SBPC TIX6HTHw fco MIC 100 ug/ml LI
TokicoWTHREEINL S &, TIPC 13268123 L
3.13~100 #g/ml @ MIC % 7% L 25pug/ml (1280 1=
peak 2338 b, CBPC Tk 23 #icst L 6. 25~100

Table 2 Comparative MICs of the three semisynthetic penicillin

derivatives against Enterobacter

MIC (pg/ml)
Antibiotics % o 2 . " o R s %
sl |-|lw|c|S|8 |8 |8 |8 |8|8|3]RA
Ticarcillin 1 1 7 8 1 1 1 1 5 1 1
Carbenicillin 2 1 8 5 3 1 2 4 1 1
Sulbenicillin 3 3 8 4 1 2 2 4 1

: 102 HIB culture fluid
2. Culture media : heart infusion agar

Note 1. Inoculum size

Table 3 Comparative MICs of the three semisynthetic penicillin derivatives against Serratia

MIC (zg/ml)
Antibiotics " o " o - S %
Slele ||| 8|8E|8|8|8|3|R
Ticarcillin 4 1 2 6
Carbenicillin 1 3 3 6
Sulbenicillin 4 2 1 1 5

Note 1. Inoculum size

: 102 HIB culture fluid
2. Culture media : heart infusion agar
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Table 4 Comparative MICs of the three semisynthetic penicillin
derivatives against Ps. aeruginosa isolated from blood

MIC (pg/ml)
Antibiotics - - = §
= N o~ . = = S <) —_
o < — & n =1 Q = § - A
Ticarcillin 1 1 6 12 4 2 1 1 3
Carbenicillin 1 6 11 5 3 1 1 3
Sulbenicillin 1 3 11 8 2 2 1 3

Note 1. Ps. aeruginosa : 31 strains isolated from 1972 to 1976
2. Inoculum size : 10-2 HIB culture fluid
3. Culture media : heart infusion agar

pg/ml O MIC %7RL7ch, D 5% 228K L 25~
100 pg/ml » MIC #7RL, 50pg/ml iz peak 23328
bhic, Titdb TIPC ofigE ik CBPC it LiEL
T\ F7z, SBPC ik 25 #hekt L 3. 13~100 g/
ml © MIC /R L7, £D5H 24 #hextds MIC
1312.5~100 pg/ml THH, »D 25~50 pg/ml iZh)
TZ D peak HRDOLNT, Tidbdb SBPC OHEN
X CBPC X hENRTWIcA, TIPC L% - T
\Wice 2B 3F|D Ps. aeruginosa exi$% MIC ©
48B8% Fig.1 A Lice ERCRT L&Y TIPC Dt
B )12 CBPC 1z N 31 kR 25 #kicst LT1~2 By R
EEh T\, SBPC & TIPC oht#az, ARO &3
H SBPC o st TIPC X b+ <hT\wieoik 1#
2, TIPC o SBPC ittt L11 #ex L 1
fEEL 1HRiext LT 2 ERER T,

2. Ps. aeruginosa (Zx}3 % penicillin R 4R
(TIPC, CBPC, SBPC) & aminoglycoside FRIHT4ER]
& OBHFSR ORES

1) =£BA : TIPC ¢ GM, TIPC & DKB ¥ X Ut
CBPC + GM toftH%E

Fig.1 MICs of the three semisynthetic pen-
icillin derivatives against Ps. aerugi-
nosa isolated from blood

Ticareillin (ug/mT

==
g3
. A

Carbenicillin . (#g/m] Sulbenicillin .(#g/m])

BB R OBENCHE Lic Ps. aeruginosa 26 i xi3
% TIPC, CBPC, GM, DKB o MIC i1 Table 5 iz.
RLIcEBYTHAB, Thb@Ekic TIPC ¢ GM
F X0 TIPC & DKB k% 8fH LB OREIRILBEE
» REME T Fig.2 TR L, %k, TIPC L DKB
DHEAZIEIZOWTit DKB o 0.78 pg/ml % X 08 1. 56
pg/ml ODRECE W TRFHRE L, %3 TIPC &
GM DHABBITOWTRFE L TA 5 &, 12.5pg/ml
@ TIPC Tix10 Bk FEHPRIE X hichd, 0.39 pg/mi

Table 5 MICs of several antibiotics against
Ps. aeruginosa

MIC (pg/ml)

Antibiotics o lolo oo l

S I I S I =

Sla|s |6 |2 |8 |8 =
Carbenicillin 2|7 111|6
Ticarcillin 218 |15] 1
Gentamicin 2110111 3
Dibekacin 4 113] 9

Fig.2 Bacteriostatic synergism between ticar-
cillin and gentamicin/dibekacin against

Ps. aeruginosa

Cumulative number of strains inhibited
—
o

8t . 0078 30 e Ticarcillin alone,
6 .18 . " o——o with GM(ug/mI)
4F werpX Ot x---+=% with DKB(ug/m1)
ol o—i RPN

070770.39 0.78 1.56 3.13 6.25 12.5 25 50

Ticarcillin(ug/mY)
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o GM oftHwic X v TIPC 1% 6.25 pg/ml T11ERDOF
BRBEIE L, X512 0.78pg/ml © GM oft i Tik
TIPC i% 3. 13 pg/ml ClIDO R B XML Lt 2D
0.78 pg/ml 7c\» L 0.39g/ml » GM #EE 12 GM o
MIC ©1/2 55 1/8 ThH b, = oEEGF DO GM 24
A+sztick b, TIPC 1ZHMERRED 1/2 05 1/4
DRET T, HEARY BB BOKY REHEIE
THRERE 2

F7:, TIPC & GM & OftHOEE L FkE, TIPC &
DKB ol BtHMENBDbII, Lind, £0D
ZhEIL 2 B D GM ITidds Xideds » o by, FA—#
ETo GM %R LB O LRI BE TH - 1,
T TIPC 3.13pg/ml ¢ offHIC X b, GM 0.78
pg/ml Tix11kk, DKB 0. 78 ug/ml T3 178k, GM 1.56
pg/ml TIR2IROREVHIE S hie IHEH 2T
GM x4 5 TIPC & CBPC off %R & T 5
&, Fig.3 ot ¥ b T, 1.56pug/ml o GM (2 6. 25 pg/
ml © CBPC oftHIc X b 19 OREZMIE LcDc
st L, CBPC OEED 1/2123 7% 3. 13 pg/ml & TIPC
X 21RO FEE RRIE L, %7, 0.78pg/ml © GM i
CBPC o 12.5pug/ml & OBt X b 1TH0 RE #BRIE
Licied ey » 7228, 1/2ED TIPC o 6.25pg/
ml DA X b 21RO RE H R Ik X i, GM 0.39
pg/ml & TIPC, CBPC oftH b, Btf CBPC o
172 %D TIPC T X5 REH LKA CBPC o F
HAL ¥ A& L@ b, TIPC 12 CBPC o 1/2 5 ©
CBPC L% EDBBRREER T ERBDB R,

KL, 505 AR E ThZhokicouw Tk
L7cB#E% Table 6 IR Lco = D& GM &5\ T
DKB oo MIC 2% 1.56 pg/ml 5% 6.25ug/ml TP
BHIRICIRIE Liciodd, BIE TIx24 Bk HBE T2 i
DT E B hote ¥, TIPC & GM kX O°

Fig.3 Bacteriostatic synergism between ticar-
cillin/carbenicillin  and
against Ps. aeruginosa

gentamicin

2GT
= 24}
= 22
~= 20}
218
# 16f
s 14t
% 12
=
5 10
= 8 o——aGM alone
= 6 == with Ticarcillin(ug/ml)
= 4 x==-=x with CBPC (4g/m1)
g op
© v

0 " 039 078 1.56 3.13 6.2
Gentamicin (u#g/m1)

CBPC ¢ GM toftH%FC>uTHTHB E, GM
Bpo MICD1/40 GM 20tHThZ L2 L b, XE
BRIEW 8 TIPC @R B MIC © 1/212ic %
BEAN2 BE, 1/4Wicn8k2%0 B, X512 1/8, 1/16 1
e BERThZh 120D b hic, CBPC o4
<3 TIPC LT, GM ¥ MIC o 1/4 DBRED
BRI X b B S i CBPC BE X ¥ To
MIC © 1/21ci 55D 98, 1/4 127 s b D148, 1/8
T30 1HKTH - %o Tk, GM Ejho MIC o
1/2 oftH it TIPC, CBPC o MIC @ 1/2 DBES
PDEETIHEPZhTH 1, 2HERDLhLN, B
23 Bk, 5\ M122 #ics L TIPC, CBPC D hERE
1%, FhEho MIC o 1/4 58 1/8 ke bk kS 5
T, 1/32 i B#kd TIPC T4#, CBPC C5#MEE
Lice Tiedh GM Bigho MIC o 1/A 0BEEOHH
X b, TIPC, CBPC 0RHEILC LE Y MIC
D 1/B EBETD L, KEBROBKT AXB 238 3% LK<
12167 b, TIPC, CBPC & GM & DI HFERE
PBRHB LRI,

%z TIPC ¢ DKB, CBPC ¢ DKB & offf%)E
COWTHRF LTHA% &, DKB ¥ MIC 0 1/2#
o DKB »#$tH3+5- Lic X b, TIPC, CBPC &
bic e s LEgho MIC o 1/4 LU &7 b HFEIER
BRDBNI, LdEDOR R, Table 6 kiRt
b GM 0P X b k- TWie,

2) B B:TIPC & GM X0 SBPC & GM o
BRI R O BB

Ps. aeruginosa w233 % TIPC & GM % X 0° SBPC
L GM oftB%E % Fig. 4 1©/R Lo GM 1. 56 pg/ml
TOREIEBL 5 BRic 3 ¥ 7\ A%, TIPC 38.13 pg/ml
DOPFAC X b 16 #, SBPC 6.25ug/ml 0o I X b
18 BRORBHIELED bR, Fh, 1HKLIRERBIHE
IE2ES SR Tuwwicws GM 0.78 pg/ml ¢3 TIPC
3.13 ug/ml A\~ SBPC 6.25pg/ml BRI X b, %
RER ¥, 10RO R B2 BD BRI FA L TIPC
6.25 pg/ml H B\ SBPC12.5pg/ml OBt TDOEE
PEIERRIZ ZH TH1TEE, 18R TH -7 GM 0. 39 pg/ml
T3 TIPC 6.25pg/ml &5\t 12.5pg/ml @ BT
X 78, 18 BROREFIE2RD Hhico\ »iE 5, SBPC
12.5pg/ml BB\ 25 pg/ml OB TL T £ 10
B 20 RO REIED RS bR, & 5\ 5 #EI1R GM
» MIC ©1/2~1/8, TIPC % X0t SBPC o MIC »
1/2~1/8 ¥4 L, FRA—BED GM tHRKO
TIPC oREBIHILKEIZFREED SBPC X h ¥ b,
2f5BE D SBPC X hRREHERTHole £2T
IHE, FEEIICKE L, TOBE% Table 7 KR
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Table 6 A comparison of MICs of ticarcillin or carbenicillin alone and in combination with
1/2 to 1/4 MICs of gentamicin or dibekacin for each Ps. aeruginosa

Concentration of amino-

Diminished rate of MICs of
ticarcillin or carbenicillin

) d d Antibiotics
glycosides use 1 1/2 1/4 1/8 1/16 1/32
Ticarcillin
24
Free Carbenicillin
Ticarcillin 12 10 1 1
.. *
Gentamicin | 1/4XMICE |- ) 4 o nicillin o | 14 1
Ticarcillin 1 10 2 4
1/2XMIC 1 . henicillin 6 9 2 5
F Ticarcillin 99
ree Carbenicillin
Dibekacin
Ticarcillin 2 8 7 5
*
1/2xMIC Carbenicillin 2 7 4 9

Note * MIC (1.56~6. 25 pg/ml)

Fig.4 Bacteriostatic synergism between gen-

tamicin and ticarcillin or sulbenicillin

against Ps. aeruginosa

Cumulative number of strains inhibited

0 0.1 0.2 0.39 0.78 1.56 3.13 6.5
Gentamicin (ug/ml)

o——oGM alone
o= with Ticarcillin(xg/ml)
x----x with SBPC(ug/ml)

Lz, GM ¥igo MIC o 1/8 i & T hZh ® MIC
D 1/2~1/8 e Hi=5 TIPC, SBPC LoftAK X
D EREN22 B, 20 BRoORBHIEA R bR, ¥,
GM o 1/4 MIC, 1/2 MIC T3} RgEDBEAIVE I,
OB 8~ B AIRET ¥ H-Te Tk, GM
L oA R TIPC 01254 SBPC X hEHFT<h
T, GM o MIC »1/8, 1/4 BEFATICE
Tﬁbhf:o

m = E S
75 nattRE (GNR), & <K Ps. aeruginosa I
w32 p-lactam RHi4H & LT, CBPC, SBPC »Bf
RINELLFERAEIh TS, SEBERES e TIPC ik

Table 7 A comparison of MICs of ticarcillin or sulbenicillin alone and in combina-

tion with 1/2 to 1/8 of MICs of gentamicin for each Ps. aeruginosa

Diminished rate of MICs of
Concen?r?tion (C;f Antibiotics ticarcillin or sulbenicillin
gentamicin use 1 1/2 1/4 1/8 | 1/16 | 1/32
F Ticarcillin 23
ree Sulbenicillin 23
Ticarcillin 1 18 3 1
1/8xMIC Sulbenicillin 3 18 2
Ticarcillin 6 12 5
1/4xMIC Sulbenicillin 9 12 2
Ticarcillin 5 6 3 9
1/2xMIC Sulbenicillin 5 6 7 5
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zh CBPC, SBPC ¢t REIROHLE spectrum * H T
BV Enh, EFBLIBEEEBAFHRECET 2, £
& LT Bk sl & UEEIRA B SRR Z VT
CBPC, SBPC Ll /1% HBHRAT L CHhlce TORER,
Ps. aeruginosa &t LTixd & X b, E. coli, Entero-
bacter, Serratia x} 1L TIPC 1z CBPC, SBPC Xx b
FEIPBRTWARERY B, B Ps. aeruginosa $4
F& LT CBPC X h#HiIcBX S iz SBPC i%, 4MH
DOEETH LA X 51 CBPC X b Ps. aeruginosa i
T AHMENEE R T B, Ps. aeruginosa * &b
i GNR RRYYEDRHEE D L% E. coli, Entero-
bacter, Serratia CXTAHHMEINE->TWB EWD
BRrHote LL, SEBRIh TIPCikZh
BI_NToEfECY L CBPC, SBPC b LHLEE J1 4%
#hnTky, TIPC 23 GNR BRYJEL BT 5 -
lactam RIEFE LTEHHED - & SHIRFLFTHHAE
FLLTOTFLDLIK,

wiZ, 4ERE LI aminoglycoside FRHLEF &
TIPC, CBPC, SBPC k offfizhRnBERNE R I D
Wl TA B, GNR BrififED A Th Ps. aerugi-
nosa FCIMAEIX#EAE T, aminoglycoside RTEHID B
Wi CBPC, SBPC Bid#y b CIdiaC &+ % = &
BREBCLEEI SR, EELLTTRRELTE X,
In vitro ki35 GM H» %\t DKB ¢, CBPC %
B\t SBPC @ Ps. aeruginosa Wxi-3 5 HFEL BRI
DUWTBRC e LD, SEEROEERAERE T b MK K
BIAPE LTz Ps. aeruginosa BIMFEC B\~ T, GM H»
5\ Tobramycin @ 160~200mg/H & CBPC % %
Wik SBPC m24~32g/HOGRABEIC X BiRTE
BRI OV T HHEDD LT &,

Z 5\ HHEEMNL SBPC, CBPC X b Ps. aeruginosa
xt LHEh o T3 TIPC &, GM, DKB :o
PtABRECOWTEE LT& s, CBPC, SBPC L[
¥t TIPC % Ps. aeruginosa o5t L, 24 b aminogly-
coside RPAEHF & ORICEBREEKCR LHED R %
R L7 TIPC & GM @ Ps. aeruginosa .3t 3 % 48
FIEAROWTOREC BT HHEROBRE L —FK L
MO, L2d CBPC LAFL EDZR %, TIPC i
CBPC 0 1/2 i THE L, SBPC Lo ik T
‘ TIPC 1, 2f5RED SBPC X h L RBEOR R
BRE LT, FEBID, FJ125 1 X hid TIPC
EHESLZCIHEL RO MPRECFARED
SBPC #5-BDBE % Bl T\ b, Lichis T, Ps
aeruginosa BMFERR LTRGBS RN G %
% CBFC, SBPC n#¢5-85 GM 160~240 mg/ H
B Ti324~32g/HTHB L &, SED in vitro Tk

7 5 ERBES S TIPC @ Ps. aeruginosa Bt FE @
K751 HESEIL, GM offf T T12~16g 2 @)
THDHEHETE LS,

Pl e, AEFE, & £12i% aminoglycoside
RUER & ORBREL KBNS Sh3BEERIEC R
WT, 20o®E5EE» 5 TIPC 4 CBPC, SBPC & ¢
b, BREAT VADNEND, ILFEELOMO
EfFROE, L I BHTHEETH S L OHEEDRETH
Y RA Y B

& i

1 In vitro st} % TIPC O#iEi#%, CBPC,
SBPC & W Utco FD#ER, TIPC i1 Ps. aeruginosa,
E. coli, Enterobacter, Serratia DWTHOE &I st
LT3 CBPC, SBPC X h BN IHE 15T L,

2. In witro W3\ ~T TIPC %, Ps. aeruginosa iz
AL GM, DKB & oRc#Remics LEFERER
AL, ZEORHRILE~I6fFIZR TS, SBPC o 1/2 g
TIPC i3iE 2 WIcle@d 5 REFRIES R LR Lz,

X it
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LABORATORY STUDIES ON ANTIBACTERIAL ACTIVITY OF
TICARCILLIN AGAINST GRAM NEGATIVE BACILLI

Susumu ToMmIOKA and YOsHIO KOBAYASHI
Department of Internal Medicine and Central Laboratories, Keio University, School of Medicine

Ticarcillin, a new semisynthetic penicillin, was investigated on the antibacterial activity chiefly against
gram-negative bacilli as Ps. aeruginosa derived from blood, and on the combination effect with aminogly-
coside antibiotics to compare carbenicillin and sulbenicillin. Results obtained were as follows.

1. Ticarcillin showed stronger antibacterial activity than carbenicillin and sulbenicillin against all species
of Ps. aeruginosa, Enterobacter and Serratia.

2. Ticarcillin and gentamicin or dibekacin were found to be synergistically bacteriostatic against all strains
of Ps. aeruginosa, the effect being 8~16 times stronger compared with a single administration. Compared
with sulbenicillin, ticarcillin was shown to inhibit the growth of Ps. aeruginosa equally to sulbenicillin with

1/2 concentration of sulbenicillin, if concentration of gentamicin was fixed.



