2632 CHEMOTHERAPY NOV. 1977
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Fig.1 Structure of ticarcillin
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1. MG KUBREMESBERICHT DA S

RBRHFIE

BERE OBERER20BR I X OBGE D &8 DR KM kL2
HAoHEX i 777 ¥k (Staphylococcus aureus 53, Sal-
monella 36, Citrobacter freundii 53, Shigella 46,
Escherichia coli 90, Klebsiella aerogenes 54, Entero-
bacter aerogenes 43, Enterobacter cloacae 43, Ser-
ratia marcescens 104, Proteus mirabilis 52, Proteus
vulgaris 25, Proteus rettgeri 22, Proteus inconstans
15, Proteus morganii 42, Pseudomonas aeruginosa 99
DFF TIT B T, HARLFERREESHE O HED
it » T TIPC & CBPC Of/NNEHRHIEERE (MIC)
AR, WRIDHUE % HE LT,

HITE F AR B v heart infusion agar (BBL) % {#

BL, SFEFORERINLI00xg/ml H5 2 f£HK L
7210725 % fESL LAV 7o, Trypticase soy broth (BBL)
X5 37C, 4~ 6K BT (W10tcells/ml) %4
THEKE L, LHA7 25—y GREEBH X - T#
L, 30°C, 18~20 RERMEHBHIE Lico W od 2 2 &
B T eblad - i,

R B B &

BB T B ME N OREY Table 1, FRiA Bk
X3 5 HE I D% Table 2 1R Lz,

SHRERR & Lic Staphylococcus aureus 209 P gz %t
3% MIC i3, TIPC, CBPC & %1z 3.13pg/ml T3
oo T OfBOEREK K LTS, TIPC i CBPC &z

Table 1 Antibacterial activity

MIC (pg/ml)

Strains —_—
Ticarcillin{CBPC

Staphylococcus aureus FDA 209 P 3.13 | 3.13

” 4 SMITH 1.56 | 0.78
” # 'TERASHIMA 4 1.56
Micrococcus luteus ATCC 9341 =0.20 |=0.20
Bacillus subtilis ATCC 6633 4 4
Salmonella typhi H 901 25 25
Escherichia coli NIH]J JC-2 6.25 | 6.25
” #  BHN 0.78 | 0.78
” 7  KP 1.56 | 1.56
Shigella dysenteriae EW-3 0.78 4
7  flexneri 2a EW-10 3.13 | 6.25
” 7 3a EW-14 ” ”
” boydii EW-29 0.78 | 1.56
” sonnei EW-35 ” 4
Klebsiella pneumoniae PCI-602 >100 [>100
” 7 DENKEN 1.56 | 6.25
Aeromonas liquefaciens Y-62 >100 |>100
Proteus vulgaris ATCC 2100-1 0.78 |0.78
Pseudomonas aerugmo.;gOBAYAsm 50 100
” 7 NCTC 10490 0.78 | 1.56
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Table 2 Antibacterial activity to organisms isolated from clinical materials
MIC (pg/ml)
Organisms Drugs
0.39 0.78 1.56 3.13 6.25 12,5 25 50 100 >100
Staph. aureus CBPC 7 12 7 20 7

53 str. Ticarcillin 1 17 8 19 7 1
Salmonella CBPC 1 11 7 12 2 3
36 str. Ticarcillin 1 10 9 10 2 1 1 2
C. freundii CBPC 1 6 6 5 35
53 str. Ticarcillin 1 4 3 6 2 37
Shigella CBPC 2 15 13 8 7
46 str. Ticarcillin 1 12 1210 4 6
E. coli CBPC 1 10 26 13 4 36
90str. Ticarcillin 1 7 25 14 8 3 32
Kl. aerogenes CBPC 1 1 52
S4str. -Ticarcillin 2 52
Ent. aerogenes CBPC 1 6 13 4 2 17
43 str. Ticarcillin 1 7 10 6 2 17
Ent. cloacae CBPC 3 8 15 2 15
43str. Ticarcillin 2 1 10 10 2 18
S. marcescens CBPC 9 4 2 89
104 str. Ticarcillin 4 4 3 4 89
Pr. mirabilis CBPC 12 17 2 3 1 9
S2str. Ticarcillin 19 13 6 2 1 1 10
Pr. wulgaris CBPC 2 1 2 2 3 7 8
25str. | Ticarcillin 1 2 1 1 8 3 9
Pr. rettgeri CBPC 1 1 2 18
22str. Ticarcillin 2 1 1 1 17
Pr. inconstans CBPC 1 4 2 1 1 1 5
15str. Ticarcillin 1 5 1 1 1 1 5
Pr. morganii CBPC 4 7 12 5 5 38 6
42str. | Ticarcillin 2 11 6 11 2 10
Ps. aeruginosa CBPC 1 1 11 36 50
99str. Ticarcillin 1 1 12 35 25 25

EE%D MIC 2R L, [JBEBHEARZ b 7 a%R Lk,

B R R B O\ COHE /13, Table 2 R L
Tl Bh, 1BEAEDOHBEIIAFE S IIEAKOH
#5 Lz, Fig.2~12 0 8% ;8 L1-2% Esche-

richia coli, Salmonella, Enterobacter aerogenes, Pseu-
domonas aeruginosa o\ TiY, £#Eic TIPC »i%
PHAHENERL, BEERPEORLETH S

Pseudomonas aeruginosa 99 ¥Rz X LTi%, =50 pg/ml
OE < TIPC 12498k (49.59), CBPC 12134 (13.1
%) wBHIE Lc, ZDOMOBEEKI DWW T,

CBPC L izisAHOPE IR, #HEL,

TIPC

2. b McHTDIMEPES LUCERABITRE

REBRF &

BRELT ORESE KIS 2 6 (KT Case 1,
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Fig.2 Correlation of antibacterial activity
between ticarcillin and carbenicillin
(Staphylococcus aureus 53 strains)
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Fig.3 Correlation of antibacterial activity
between ticarcillin and carbenicillin
(Salmonella 36 strains)
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Case 2) o\ T, TIPC 3g s X 006g % 5% KW
500ml & & i 2B CABBE LS Ao mE
hiBEEHERS b, RRBRANIC STEBRLAEE | BERE, S T,
PR TH#304y, 1, 2, 43 XU 6RHEIH O 7 [E8M
L, & M{EXEEKE L, Micrococcus luteus ATCC
BAILREEHE Lich v TETRDI, Fi Case 210
DNTIE, AR ERL, TR ES ke

Fig.4 Correlation of antibacterial activity
between ticarcillin and carbenicillin
(Citrobacter freundii 53 strains)
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Fig.5 Correlation of antibacterial activity
between ticarcillin and carbenicillin
(Shigella 46 strains)
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T BIE RS Table 3 36 X0 Fig. 13 1R L
1o MR TRICWTh €— 27X H - T, 3g AT
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fExRL, UETRELCEERTHRORMBIEAE
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Fig.6 Correlation of antibacterial activity Fig.8 Correlation of antibacterial activity
between ticarcillin and carbenicillin between ticarcillin and carbenicillin
(Escherichia coli 90 strains) (Serratia marcescens 104 strains)
(MIC ) MIC
ug/ml 1
>100 1 1 2 3 o i/%g 1 2 6]

100 : 1 2/1/ 100 P 1 1/

50 3 8 2
s / 50 2 1 1
25 17 6 3
. / o % 2 2 1 2
S12.5 1 6 3 Y I
© L / 8 12.5
6.25 1 1
3.13 6.25
1.56 3.13
0.78 1.56
0.78 1.56 3.13 6.25 12.5 25 50 100 >100 1.56 3.13 6.25 12.5 25 50 100 >100
Ticarcillin MIC (xg/ml) Ticarcillin  MIC (xg/ml)
Fig.7 Correlation of antibacterial activity Fig.9 Correlation of antibacterial activity
between ticarcillin and carbenicillin between ticarcillin and carbenicillin
(Enterobacter aerogenes 43 and (Proteus mirabilis 52 and
Enterobacter cloacae 43 strains) Proteus wvulgaris 25 strains)
@ Ent. aerogenes @ Pr. mirabilis
MIC QO Enat cloacae (MI;: 3 O Pr. vulgaris
7/ml rg/m
(ug/mD) e >100 o9
>100 0'15 R . /O 7
[ 100 o1 03 802
100 ol 0! | /Ol
r 50 o! ol o} o!
50 o1l gi 01 @2 L
B 25 o1 0! Or Q1
o 25 ®: @6 ’4/01 o1 o F
& 5 o1 2;’/07 5125 o1 o1
O 12.5 4 401 © I
B ® o5 © o2 6.25 02 92 @3 Ol @1
0! L
6.5 5, O1 .13 @6 @f @2 @1
3.13 | ®llg; o
i 156 5 el O
1.56 0.78
1.56 3.13 6.25 12,5 25 50 100 >100 0.78 1.56 3.13 6.25 12.5 25 50 100 >100
Ticarcillin MIC (ug/ml) Ticarcillin MIC (ug/ml)

h L5pg/ml, 2.2pg/ml ODETH -1, MFEPIEEYE Too XM & REVERABRE & OHI 0.003 TH

B Case 1, 0.72hr., Case 2, 0.78hr., T3Hh -0 T
Case 2 @ 6g 2 Ryl i ERE ORI E DB Y, 3. RIREREIYE(IC & DERER
Fig. 14 ®iR Uiz, AHE# T £ 30 e piE I 0.7 g HREALOVIC®REFE RER

/ml OfE%1E, 2~ 4RHEOKITEBEE TH - RBAEBNL, LHIFRFISIE I A9 H12H ¥ TOABRSE
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Fig. 10 Correlation of antibacterial activity
between ticarcillin and carbenicillin
(Proteus rettgeri 22 and

Proteus inconstans 15 strains)
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Fig.11 Correlation of antibacterial activity
between ticarcillin and carbenicillin
(Proteus morganii 42 strains)
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Fig.12 Correlation of antibacterial activity
between ticarcillin and carbenicillin
(Pseudomonas aeruginosa 99 strains)
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Fig.13 Serum levels of ticarcillin

pg/ml
300
Case2:K.T.
5ly., I, 48kg
(6 g DL)
200
Casel:S.K.
59y, F, 30kg
(3 g D.L)
100
*—D.I.—-’i

1 2+1 2z 4 6 hrs.

Fig.14 Sputum levels of ticarcillin
Case 2: K. T, 5lyr. F, 6g in 59 glucose
500ml, D. L

Diagnosis : Chronic bronchitis

s7rrrrVol. of sputa

e——Concent. of ticarcillin anl
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Table 3 Serum level of ticarcillin with 595 glucose drip infusion for 2hours
Drip infusion After drip infusion
Case Doses
1 2 1/2 1 2 4 6 hrs.
1. S. K. 3g 102 140 71 28 23 5.8 1.5
2. K. T. 6g 160 250 150 78 38 7.2 2.2
(pg/ml)
Table 4 Clinical effect of ticarcillin
Patient Clinical Dosage Bacteria ESR| Chest Side
No. ; . .
®|yr., B. W., Sex | diagnosis (D.1.) in sputum WBC| CRP |} 5 xray | et effect
Ps. aeruginosa (+)
. S.K. Chronic 3gx1/15days | Kl aerogenes (+) 8,1200 (1-) 1?0 Not =3 | =
59, 30, F | bronchitis | 6gx1/3days ” @ 12,000 6¢5) | 102 changed
AR >
Ps. aeruginosa ()
2 K. T. Chronic | 3gX1/lday g, 10,;100 >6(+)| 130 | Not (+
51, 48, F | bronchitis | 6g%x1/21days Ps. aeruginosa (Ht) 5,900 ¢ _%_) 7l5 changed RS
Kl aerogenes (+)| .
2gXx1 : _
3 S.U. Bronchiect- 4gxl} Ps. qerugmosa D) 3,1800 ( ! b} (13 Not -l
70, 41, F |asis 7days Ps. aeruginosa (#t) | 3,200 (=) 5 changed
4 K.N. Chronic 3gx2 Ps. aeruginosa (#) 11,l900 6(]-'!—) 1?0 Slightly an | e
45, 53, F | bronchitis 7days Ps. aeruginosa (#t) | 5,400 2(+) | 82 improved
Ps. aeruginosa (H)
5 K.N. Chronic 3gx2 6’f00 3<?') 812 Slightly aH | =
45, 53, F | bronchitis 4days a-Strept. 7100 (1) | 13 improved
Neisseria ’
a-Strept.
, 200] 4 32
6 Y. K. Broncho- 4gX1 Neisseria 7 | 00 (f_> | Almost @ | =
28, 73, M | pneumonia 14days 6,200, (=) | 10 improved
Ent. cloacae (+)|
Bix24g 555 129g TH 70 Case 2: , 51%, 4, 48kg (Fig.15)

ERERE 72 > I BIfEA

ERR%h R, &W, WRALOBAREERE HMmER
¥, CRP, Muyt, BosXi GRS OHEBHDL, &
ARES ), FE (H), ©ER (+), &% ()
D 4 BB T THE L,

PEKR I —3E LT Table 4 iR L, AFIHEEH%
DXL Table 5 1R L, iRINBEEHSER
RSES BIhERY 24, RER 14, EH2H T, 14
CRIBEOMBER AL, REXMKD 1 BIXELH L
HE X i,

AFEEC I T, BERRIZALFRLA L, @
¥ BFESRE, BEERECRTR L L b FHBRERTHE
FHBLT, ECREEZRDD 2T, EHICDOWTD
B AR~ B,

ERERZNT : MM SAE A RIREH

30¥EE A BN, WA, FIBROBYIhic KT E, &
BTy 5 1 Tieo 467 RED O e d B 4 B L,
FroiEE ORERA D D, BHRSLE 6 B ORI XHRER
THE RS bR, HRBEE~NEN Shic,

ABZHE, 1 By 50~80ml DR AIEHL, & =21
FEORIRE T MR EERE Lic, IBRERE T
13, 9% VC 75.5%, 153K 48.29, BSEK 57.5%T,
LR BA%MBRSEEND D, Bk A 45T,
Pa0, 67. 2mmHg, PaCO, 42. 5mmHg, SaO, 92.3% &
{ERE R MFEA FRD BT

Ticarcillin % 1 B Bic 3g, LIk 6g D SR
Trotel b, Fig 15 Rd X 51 Hsh, SEER R
BHRoFEECH ., HEERDSEE LD, BRhOR
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Tabe 5 Laboratory findings before and after administration of ticarcillin

No| D8 | RBC Hb | Ht |GOT|GPT |AlPase| BUN |creatinine| Flectrolytes (mEq/l)
fadminis-| (5 104/mms) | e/dD| (9 |(K.U)|(K.U)|(K.AU) (me/dD) | (mg/d) | N2 | K | I
1 Before 314 10.4 | 31.9 14 14 4.4 10 0.9 139 3.7 103
After 312 10.3 | 31.2 14 10 5.0 10 0.7 142 4.4 105
2 Before 435 13.4 | 40.4 | 14 11 8.3 10 0.6 143 4.7 102
After 388 12.0 | 35.6 | 20 16 7.6
3 Before 447 *859% | 42.5 | 25 12 4.3 27 1.0 143 3.9 93
After 415 779 | 39.0 21 11 4.8 11.5 0.8 144 4.0 98
4 Before 425 *77% | 38.5
After 459 839 | 40.5| 30 17 7.4 17.0 1.0 138 4.7 96
5 Before 427 *73% | 37.5| 26 14 7.1 8.2 0.7 141 4.3 101
After 408 739 | 36.0 | 22 15 6.0 9.0 0.9 141 4.3 103
6 Before 444 13.9 | 39.5| 36 49 10.7 15 1.2 140 4.6 104
After 439 13.7 | 38.7 18 24 8.3 12 1.0 143 4.3 104
* Sahli 25
Fig.15 Case 2:K.T., 51yr.,, F.,, B.W.48kg
Clinical diagnosis : Chr. bronchitis
Date 1/X 5/X 10/X 15/X 20/X 22/X
32 5% Glucose+ Ticarcillin 6g D.I.X21days ,
c
39r SAB Discharged
B.T. 38 {\
37 A ” "~ ﬂ 2 A A }d
NI ARy SARARS VY
Vol.of 50 W el 777
sputa TTIITI T T T T 777 77T 7T 7777777 7 ‘T yTTTTITTTTTY
(ml1) .
Bacteria Ps.aeruginosa () Ps.aeruginosal+) Drug sensitivity _ Ps.aeruginosa
in sputum| (mucoid type) (mucoid type) gﬁ?ﬁgﬁé}:%ﬁ?%ﬁ)(é?PC( ) (mucoid type)
’ ’ Kl.pneumoniae
ESR(1h.) 130 100 88 75
CRP >6(+) (+) (+)
WBC(/mm*® ) 6,800 4,800 5,900
(Neut.%) (70) (49) (55)
GOT (K.U.) 14
GPT (K.U.) 12
AL-P(K.A.U.) 7.2 .
BREE L &S, Klebsiella 2B LT &1, HFN, Case 6: , 28%, B, 73kg (Fig.16)
FEEFICRRLER L E 2 bhic, AROERNBITRE ERKZWT - RE IR

VAR Lic, FRFIS14E11 A 19 A& 5 38°C AoRBCK &,
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Fig.16 Case 6 : K.Y., 28yr., M. B. W.73kg
Clinical diagnosis : Broncho-pneumonia

Date 22/XI /% 6/X0
c [Ticarcillin 4gX1/dayX14days IBAPC
B.T. 38}
AN,
\1\/\—\, ~Normal B.T.
CRP 4(+) (+) (=)
ESR(1h.) 32 20 10
WBC (an) 7,200 7,000 6,200
St. 29 7 12
Seg. 42 52 50
Chest X-ray @ % ﬁ Q ﬁ Q
22/ 29/X1 6/X1

ABPC, CEX o#t5% 5 FicriBied, Wil Xgi
PoKE RERELEHINTARL TS, AR
DOFFREEAFTRIZE QT RFEXRL, WBXEHE T
£ Sy b E LeBEESRD bR,

Fig. 16 wirT X 5z, 38°C Bk DRE L KA RAH
Abhtch, AEldg OHMEHEC X - T, REFRE
OB X R B OER A EN AL NER & HE L,

% &

Penicillin G &5 & - 7= penicillin Fi¥, &x&F % D
b OMEBME TREMFALZRCC b, TORBICE
ST AR penicillin FHBOEFSOFRH KA I L
T, BETREREXZ I U E TS 75 AB0BRECE
WHE % AT % penicillin FIORRESEME L 18> T
%o

&E#E Uie Ticarcillin i3, CBPC ¥l Li-#ik
B THDBIRIE AR 7 b 5 A% %D penicillin #|
T, FFNCIZH0.5~1.0%DiH 1+ v Btk 3-thie-
nylmethyl penicllin 23 g ¥ T\ 51,2),

AF DOEG AR BERRTTTRRC X 3 5 BLE A1, CBPC
LRAEHCORCHEESE YR L, Thi=25ug/ml O
BECRBEHIEIRCEKROEELTOWTARD L,
Staphylococcus aureus 53 B2 ¥kH A1 &, Esche-
richia coli 90 #ki3. TIPC 52. 295, CBPC 41. 194, Pseudo-
monas aeruginosa 9%k, TIPC 14.195, CBPC 2.0
%, Proteus morganii 42 #kix, TIPC 45.225 CBPC
66.7%, ZOfD 7 7 sEERECOVTiE, TIPCS
CBPC D E|& TRHIE L,

AFID 9 0.5~1.0% &% L Tv 5 3-thienylmethyl
penicillin 13, 77 ABMHECHENEZRTOT K
HNEENERORER L, ThOORYBRERL T50
BAREE T pn, Micrococcus luteus ATCC 9341 £k
YREEE Licy y 7HIC X BFHF O MPREHRBE DR

#ix, SBPC D x—v LiZITAET, BENBELE
¥ penicillin #| & REOBITHEETH - fcb),
RS OEBIBRINREL S, FFL CBPC & F#

DHARLE 2 bhao, KRECK L TIHAEEE?.

B ErBREEZ DRI,

RIREMESERGE 5§ &L KET% 1 fleiF% 1
HE3~6g SEHERS LIBAOBKSEL 2
160, BZ24, PLLHERLIAOKEIESH, 1B

RIBEOMEBERZ B iz,

AF|OERBIREIL, CBPC L33 Licd DL E L
bh, BEECNTAHE N CBPC L v & 2
b, RIRBEEIAHRYAEOIIIE 1 EIRAI L Sh 5 i
EYMELEZ LRI,

E & &

L BAF S hi- penicillin BHiEHE Ticarcillin
COWTOEBHIAFE LT, R RBRYGE~D
B RYBRT LT, UToERY>E,

L i ® A

BERFOBEER 20 ¥k & R IR 8RR 777 Bk (Staphy-
lococcus aureus 53, Salmonella 36, Citrobacter freundii
53, Shigella 46, Escherichia coli 90, Klebsiella aero-
genes 54, Enterobacter aerogenes 43, Enterobacter
cloacae 43, Serratia marcescens 104, Proteus mirabilis
52, Proteus vulgaris 25, Proteus rettgeri 22, Proteus
inconstans 15, Proteus morganii 42, Pseudomonas
aeruginosa 99, Dit 77T ¥R wonT, A#HF & CBPC
D MIC ZHIE L THRAEDIE D% L Lico

Ticarcillin i3, 12 & A £ DEERICOWT CBPC LA
LD E %R L, Pseudomonas aeruginosa, Esche-
richia coli, Salmonella, Enterobacter aerogenes (=%}
LTIl W HE N R L,

2. MEPRE - BRARE

A#K|3g 6g ¥ 5%ERS500ml & &b 2 KT
THEBME LB EOMEPRER, £ov—7{HIw
Thib AEKTRCH > T, 3g BEFTIE 140 pg/ml,
6g BE5HITIX 250 ug/ml DPEH B, TOH, HE
DI FRE UCRiER T 8 6 Ref B gy, 3g BE Gk
1.5 pug/ml, 6g H 5B T 2.2 pg/ml ORFEHRD LI,
MRS RN, 0. 72~0. T8RRI CH » feo 1 6g
BE5G (BHESEIROD OER~OBITREL, RS
{# 0.7 pg/ml B> B h, R\MABEE & DI 0.003 T
Zﬁ > To

3. PRIRESEEEADIGA

FIR R SO RSE 5 6, KB 1 fle, 1
HE3~6g % 4~22 HH#G LBRRDRIL, FE1
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B, BH2H, PXERHLIE, ELH2HTH >N BWR 509, 1972

FRORIREL, 1A HEERRAL R, 2) 25 ARLEREELRSE, FEY VROV A
g, ARBEAHLELT, ARER FHE F L. Ticarcilling 1977 (K8)
BUE EKRE, RATRCRERADII -, 3) BAEEEES  BAREEERE MO B
v E: (19684E 4T, 197445 FT), Chemotherapy
X 73 23(8): 1~2, 1975

1) KLASTERSKY, J. & D. DANEAR : Comparison 4) WA B FHE OB & HE LKHER &KX
between carbenicillin and a a-carboxy-3-thie- IEH, REEX WHREZE E #¥:gilge
nylmethyl penicillin (BRL 2288), a new semi- BB Y fE & P4 R B E—, % i Sulfobenzyl
synthetic penicillin active against Pseudomonas * penicillin i< BI# L T—, BEIK & BF% 52 : 238~

aeruginosa. Curr. Ther. Res. 14 (8) : 503~ 248, 1975

BASIC STUDY ON TICARCILLIN AND ITS APPLICATION
TO PULMONARY INFECTIOUS DISEASES

MASARU NAsU, MASAO NAKATOMI, YOSHITERU SHIGENO, NOBUHIRO HORIUCHI,
NOBUTAKA MORI, ATSUSHI SAITO and KOHEI HARA
Second Department of Internal Medicine, Nagasaki University, School of Medicine

KATSUHIRO SARUWATARI, CHIKAKO MocHIDA, Fumiakl Iori, Al HAvAsHI and KEI ITOGA
Clinical Laboratory, Nagasaki University, School of Medicine

A new semi-synthetic penicillin, ticarcillin (TIPC) was investigated in laboratory and clinical field and the
followings were obtained.

1) Antibacterial activity

Minimal inhibitory concentration of TIPC was compared with that of carbenicilln (CBPC). As the result, the
antibacterial activity of TIPC was parallel with that of CBPC. But, in Ps. aeruginosa, E. coli, Salmonella
and Enterobacter aerogenes strains TIPC showed better antibacterial activity than CBPC.

2) Concentration in serum and sputum

The peak of serum concentration was 140.0 and 250. 0 pg/ml respectively following 3.0g and 6.0g drip in-
fusion of TIPC. The half life was 0.72~0.78hour. The peak of the concentration in sputum was 0.7 pg/ml
following 6.0g drip infusion. And the ratio of serum concentration to sputum one was 0.003.

3) Clinical evaluation in respiratory infections

TIPC was administered to 5 chronic pulmonary infections caused by Ps. aeruginosa and one bronchopneumonia.
The daily dose was 3.0 to 6.0g and duration 4 to 22 days. As the results, clinical response was excellent in
one, good in 2, fair in one and poor in 2 cases. Ps. aeruginosa in sputum was disappeared in one case. No
side effects nor abnormal laboratory findings were observed.



