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Pseudomonas BBl % xt% & LT HBE - EKOKRH
EfT DT, ZZBRET %0

I i & A

1. NEFE

BRI D 438 Ul KB ic > % Ticar-
cillin © MIC % BA(LHEHREY S EERT L, TR
FRETHE L, #MEE B X over night culture
(10*=/ml) L100EFHR (1082 /ml) D 2 By & Lizo
7s¥s, [y CBPC o MIC & Hilg L1,

2. RIGE B &

D 77 saiRE

Pseudomonas aeruginosa 254k @ Ticarcillin =343
SREZML Fig. 1, 2R3 &b, 1002 /ml OAEE
BT =25pg/ml © MIC %751 % DiZ108TH 5 2%,
1062 /ml DZH Tir228kA% =25 pg/ml %78 L, B
HWEXDIL W EHED R I h 52 Ticarcillin iz
5h 2 BRBERERVCHE AR Lice Proteus vulgaris
258k Ticarcillin w53 % &% #1 Fig. 3, 4 &R
T&& b, 1002/ml OBREERE TIL 1. 56~50 pg/ml,
1062 /ml D F 1T =0. 2~25 pg/ml L iRIE 21EHED
MIC 4#ixmR L, CBPC LK iXich »tco Proteus
mirabilis 25 @ Ticarcillin ORZHIT Fig. 5, 6 &
AT LD 1082 /ml O EEWEE TIL19¥k 20 0.78 pg/
ml, 10%=/ml @ % 3 Tid 24 #kH3=0. 2 pg/ml © MIC
#~ L, CBPC it~ 1082 /ml T3 1 B X < 108/
ml TR BETH 7o Serratia marcescens 258D
Ticarcillin 3432 &ZH1X Fig.7, 8rabhsts
n, 1082 /ml OEME R T 1. 56~50 pg/ml © MIC
¥ RTLOMNITEE 1062 /ml OFRTIE 2 ~ 4 {5HE
BRI R B A, =100 pg/ml © MIC #7573 DM

MEL bc 8Fkb KL bhi, CBPC i3, Ticarcillin
A1 B REEEEBETH - Tco Enterobacter cloacae
258k Ticarcillin &35 #1% Fig. 9, 10 R
FLisbh, 100=/ml OEMEEE T3 =3.134g/ml ©
MIC %33 Dp3108k%H b, 1082 /ml TIXHEINT 2
B3, CBPC it L Chic e R Lico
Klebsiella pneumoniae 25¥kDREZM A Fig. 11,
12RTEsh, MEEE R L b Ticarcillin, CBPC
& bk =100 pg/ml © MIC %R Lz, E.coli
D5 DRRFH AT Fig. 18, 4Rz b, 1082/
ml OEEHE T3 =50pg/ml OEELFHA & b
1R R E DB, B 4KRORZTHR TR, 2 BERA
B Ticarcillin OHEIVE D - 7o 1082 /ml TILH
HEd 1 BREEERIE R T 2 BE T, WD,
Ticarcillin Dz 5 VO HEIT %R Lico

2) HETFUYRE

Staphylococcus aureus 25k D RS M4 Fig. 15,
16 1R TERD, 1082 /ml 8 L1062 /ml & 12l
Fe LEERRBREORZHEZ/RL, 1082/ml O
HWETRTNT=3.13pg/ml © MIC %KL, §iEh
TR X hoc,

3) ABPC it E. coli @ Ticarcillin =33 5% K&
Zt

ABPC fitth: E. coli 27 Ticarcillin -3 % &%
PR BIE Lic & 25 Fig. 171 bhb e b, 1082 /ml
DERERE TS B RX % R Lico 1082 /ml
Tik ABPC 200~400 pg/ml i £k 4 BRic b L T
Ticarcillin (X 50 gg/ml ©» MIC #7/R L2, T
Ticarcillin 1,600 yg/ml 6 ¥k iz % L ABPC 200~400
pg/ml O MIC %R T b DHH - 1ehs, FBOE 1R
it DEE S A L DB ITC,

II oRiRds L UHBEM
1. m&s$, RPESLURBRPRENTR
MEPEERERIER» » 73 X b, REEIL Ps.
aeruginosa NCTC 10490 % Fi\ EZSHe gl (E SO 135 ief
Al & v 1ce
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Fig. 1 Sensitivity distribution of clinical isolates
Pseudomonas aeruginosa (25 strains)
Undiluted (108 cells/ml)
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Fig. 2 Sensitivity distribution of clinical isolates
Pseudomonas aeruginosa (25 strains)
Diluted 1/100 (106 cells/ml)
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Fig. 3 Sensitivity distribution of clinical isolates
Proteus vulgaris (25 strains)
Undiluted (108 cells/ml)
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Fig. 4 Sensitivity distribution of clinical isolates
Proteus wvulgaris (25 strains)
Diluted 1/100 (108 cells/ml)
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Fig. 5 Sensitivity distribution of clinical isolates
Proteus mirabilis (25 strains)
Undiluted (108 cells/ml)
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Fig. 6 Sensitivity distribution of clinical isolates
Proteus mirabilis (25 strains)
Diluted 1/100 (108 cells/ml)
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Fig. 7 Sensitivity distribution of clinical isolates
Serratia marcescens 25 strains
Undiluted (108 cells/ml)
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Fig. 8 Sensitivity distribution of clinical isolates
Serratia marcescens (25 strains)
Diluted 1/100 (108 cells/ml)
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Fig. 9 Sensitivity distribution of clinical isolates
Enterobacter cloacae (25 strains)
Undiluted (108 cells/ml)
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Fig. 10 Sensitivity distribution of clinical isolates
Enterobacter cloacae (25 strains)
Diluted 1/100 (106 cells/ml)
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Fig. 11 Sensitivity distribution of clinical isolates
Klebsiella pneumoniae (25 strains)
Undiluted (108 cells/ml)
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Fig. 12 Sensitivity distribution of clinical isolates
Klebsiella pneumoniae (25 strains)
Diluted 1/100 (108 cells/ml)
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Fig. 13 Sensitivity distribution of clinical isolates
Escherichia coli (25 strains)
Undiluted (108 cells/ml)
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Fig. 14 Sensitivity distribution of clinical isolates
Escherichia coli (25 strains)
Diluted 1/100 (108 cells/ml)
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Fig. 15 Sensitivity distribution of clinical isolates
Staphylococcus aureus (25 strains)
Undiluted (108 cells/ml)
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Fig. 16 Sensitivity distribution of clinical isolates
Staphylococcus aureus (25 strains)
Diluted 1/100 (10 cells/ml)
100 .
®
80
> 0= = =0 Ticarcillin
= -
S a—-—a CBPC
E 60—
- A
2 // 2\ ‘
2 404 \
2 \
P 7\
a Q /{ g s
\ )
20 \\\\ S/ \\
1 \ A/f 7 v
. =Y \
Drugs =0.2 | 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 >100 ’
Ticarcillin 6 12
CBPC 6 1 4 14

MIC (xg/ml)



- 2556 CHEMOTHERAPY NOV. 1977
Fig. 17 Correlogram between ticarcillin and ABPC
ABPC resistant E. coli (27 strains)
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RepEBE TR MECEE U Ty, REEMRIER
12t 19 PBS (pH6.0) &V,

PR BRI R A RRE WL, chEsF
BD0.4% v 7 v7FvEing, Zhk 37°C OERM
© 1BSRRD, & DY 5 iR L, BWROBHEY
(RAET 2, R EZ R, BRE Lo Ch
% 3,000 E#5 167 fh&E L L, EiF > X BTRCRPERER
TEEICHE UCHIE Lico

2. Ticarcillin 2g IR OMFRRE & L VRP
Tt

Ticarcillin 2g % 597 F V8 20ml i 5L, 661
OREFTTH 3HHENTTHEL,  OBEOME

B, RepBt®RY SBPC 2g RO Zh b & cross
over ¥ THBI L, HEix Tablel, 2, 3, 4, Fig. 18
ZiRT et b, Ticarcillin o Mg IE 126 6l O Fy
T, WL 1/4 Bl T 100. 6 pg/ml, 1 B¥RfE 51. 8 ng/
ml, 6 RfEE Tik <6 pg/ml 7R L, 2 B % TI1xSBPC
X #9510 pg/ml BBE AR Lz, RebHEi SR g
& b 6 R ¥ TIRAT0250 B X, 2 BRI % Tiz50%
DBt S hotc,

3. Ticarcillin 3 g SEETRHOMBEREE & LT
ERFRE

2 BIDKE I ERAE R Ticarcillin 3g % Mg T
BE LBOMEFRER X OBRPEELIE L,

Table 1 Serum level of ticarcillin 2.0g L. V.

Serum level (pg/ml)

\;;;\\\;;;;;;;57\\\\\\\\ 1/4 1/2 1 2 4 6 hrs.
1 %;.% 383 111.0 92.0 61.0 32.0 14.8 <5

2 Sbe‘g- 285 87.0 77.0 43.0 26.0 11.0 <5

3 %3'2.To' 233 133.0 106.0 60.0 32.0 10.2 - <5

4 | MY / 64.0 45.0 23.0 7.5 <5

5 }éSTO ?% 90.0 69.0 51.0 33.0 10.9 <5

6 Iélso 234 82.0 64.0 51.0 25.0 6.6 <5
Mean 100.6 78.7 51.8 28.5 10.2 <5
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Table 2 Serum level of sulbenicillin 2.0g I. V.
Serum level (ug/ml) ‘
kVolunteer 1/4 1 2 4 6 hrs.
1 Aé;l% 333 80.0 63.0 42,0 18.0 10.6 <5
2 Ssb% 235 92.0 60.0 32.0 20. 4 5.4 <5
3 32-2.1(‘)- 533 100. 0 76.0 52.0 32.0 6.6 <5
4 Néb,% 337 80.0 54.0 36.0 20.5 7.0 <5
5 }éé:f)- 3% 103.0 66.0 40.0 19.0 . 5.9 <5
6 Iéi.so' 234 88.0 69.0 37,0 21.0 6.1 <5
Mean 90.5 64.7 39.8 21.8 6.9 <5
Table 3 Urinary recovery of ticarcillin 2.0g L. V.
Uiy recovry gocennton Cog/od
No. \ Volunteer 0~2 2~4 4~6 0~6hrs. total
L 5% & 59,005 3%/1!53) 155 (36) 55 (o.3) | 767 (.472me)
2 | %o % 55,00 (Low> | 1L7 casay 50 (0.5 | %1% (1L.335me)
8 oo B 5 g% 8%2)1) s (375) 5o 1.5 | ™% 1,45me)
4 oo g o g% !(rf/l!fﬁl) g (268) 5 s (63) 72.49 (1,447 mg)
S Heé.To' ?ﬁ) 53: g% I(I;%I;(;) 12: (251 (332) g: 21 (92) 73.7% (1,474 mg)
6 By S . 1o r(xfgsl) Y (251) s (45) 86.396 (1,724 mg)
Mean 57.39% 13.9 - 3.4 74.69
Table 4 Urinary recovery of sulbenicillin 2.0g 1. V.
Uiy rovery St (ng/ml
No. \ Volunteer 0~2 2~4 4~6 0 ~ 6 hrs. total
1 e S Py 3% Z?gé‘é‘ol) 51 (182) e 48) 77.5% (1,550 mg)
2 0o = o g% X(Iig/zgil) h (232) 54 6r.1y | 7-5% (1,550me)
8 20 3 . g% r(rif,;{;ﬂ) 0 (241) > (144) 91.4% (1,829 mg)
4 X - g% m%?é) . (336) 5y (s | 887% (1,374me)
5| o o 50, 226 I(ri%glsl) 55 184) i1 e | 5% Q.2me)
6 o 5 . g% m%x;lsl) 00" (200) o 9.9y | 8% (1,195mg)
Mean 58. 095 11.5 3.6 73.19%
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Fig. 18 Serum level and wurinary recovery of
ticarcillin and sulbenicillin 2.0g L. V.
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Ticarcillin 13427k 500 ml ic B2 LY 2 BfSln 0 <
ALtre FOR#HL Table 5 @iRT L% b, MmEHE
ERAER TR 2h2h 125 110 pg/ml iz 3 X85
sz FREL, 6REISICI Tz FhER trace,
3.7 pg/ml TH ot BIRFEETATERKBE L 2K
B RIE Licht 1 flicis\ iz h £ h 8.0 pg/ml,,
14.0 pg/ml, > 1 Gk zhLh 0pg/ml, 6.8 pg/ml
R Lo

I B K & M
Ticarcillin DEEKEBRGNL 7 FIT, FBROSIET B~

5248 1 B e MBHT ABE Lo iP R 2 iR uE 6 61, [REGRRY
ELIRTH %o FEFIO—FEZIL Table 6 wRTEED
THbDo WPRIBEIGEIL TXT Ps. aeruginosa H R
ENcHDOT, REBYIED 16 E. coli AT T
H5,
AFlOHEEZFEAME LT1E3g 1H2EEL,
BHEELAED 5\ BEE Lic
FEAOEE, FHIOBHRCOWTLOEKE ON
Z)O
No. 1:383%, @, SHKIEIL KECERE
18 FEN O KELIEIEE Wbh, BEE VELT
WHBETHDL, SIFE6 AParORYERIHE
L, W&Erhib Ps. aeruginosa HBH Xhic o ¢ Ti-
carcillin # 1 H 6g, 15HMEBELI-L 25, BERED
ER, BROGOHEELD D, MEENCIEDHTH-
B BRI B TH - 7o
No. 2:61%, Q, AHEKEIL KEIWE
KETHRBICAP LIEKEZRATRE, BREEDS
ZCHERRD S Ps. aeruginosa 3 X hi- T Ti-
carcillin 1 H 6g, 11HRKEE Lick o ARE, BKKE
DR, Wk Ps. aeruginosa O HEAF 58 HE)%
Zpedt, BERTHT BB OBHKHIIL Ps. aeruginosa
PERE I, ¥, BENCbERTH -1,
No. 3:15%, @, [k, Ftph#
Phenobarbital 30 g IR EEIM T CABL. HEFRR
(=) THoltDT VAL V—Z—2FEELILTA A
BRHE4ABEIDELEOMR % 0 R BHRFLDL Ps
aeruginosa, Serratia marcescens R I hicDT,
Ticarcillin 1 B 6g £/, R GM 1 B 80mg %5t
A Lich'8 BEOBRETTH, BROMNE KRBMXEE
OHE, HIMRHELOHRFEIARLNERHCIIEDTH
otce BRRIEROHE & RFFCIEEN TR LoD T
Ps. aeruginosa KB 20D i dvotcdd, BEH
ChBEHEARLDDBRI,
No. 4:74%, 35, KB, @

Table 5 Serum and sputum level of ticarcillin D. I

ALY 0 Ticarcillin Time (hrs.) Before 1/2 1 2 4 6
) 3g D.L Serum level (ug/ml) 0.0 90.0 | 100.5| 125.0 13.6 | trace
33 kg, 32yrs.
& v Zhrs. Sputum level (ug/ml) 8.0 14.0
Time (hrs.) Before 1/2 1 2 4 6

" G.K. Q Ticarcillin

‘ 3g D.L
40 kg, 45yrs.

Serum level (ug/ml)

0.0 58.0 90.0 | 110.0 17.0 3.7

2 hrs.

Sputum level (pg/ml)

0.0 6.8
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B & 0F LI iiEE Cwkm b Ps. aeruginosa 7%
Kl St Ticarcillin 1 B 4g1 BR, % XU1H
6g 0B RIEEA Lich', KA S MIEFIC L EHT
Hotce

No. 5:63%, Q, ZWRH:?, BRIBEEMKSH

keI R IA Y OB IR Ze A A B DE R B Ps.
aeruginosa D BRI X fcdy, RF, AMIRWL L ED
BYIERITI L, BEREVLLPRSVWREBETH T, TD
ER %t L Ticarcillin 1 H6g, 15HAMEELIET
% Ps. aeruginosa (L% L, BHEELRY Li-OTR
AR S EFMC AR E Lic,

No. 6:58%, @, AMKEYLK FAETRERM

FATRERAMCAR PRSI X HRL, Ps
aeruginosa DWEZIEE TRIE S hic, FRIRENCIZRY,
ERO D ED B I TREYERIIEN TH - e’y K
SEIL (+) Thoto AHlx 1B 6g 10HMEEAL
TR BRI b MIEFERC S ERTH - 70

No. 7:58%, @, Ad:kEbts, FHATRREAM

No. 6 & [ UEE TaEKEZ A RECAERER
XEPEL, REEEYHZ BR®Y, RPHEEX
E. coli 10"=2/ml TH-7hy, A% 1HG6g 10HHER
ETREERC I HMEFHCLEDHTH -1

CHODREY FEDD L, RRBRIER TN T
Ps. aeruginosa R Zhicd D THH, Thb ik
KEETBHE, TT MIC 28 =6.25 pg/ml THBD
T, BIRPREORENDALTS, ThETEL LWE
BAIETER. WERER 46, MEFEHHEL) 3 6
LUV ORI LARFRBEE VLD d Lhigle
F7, My EAFEAE LT No. 31k GM $6f
A LTWBDT Ticarcillin #21FDOZHR LTV 278\,

B % B
FEAG 6 BIRERIRIC I8, REBELOMOREIFR%ZE
Licb Dz 1Bl b7 oo ERIRIC 35 1T 5 MR
#, GOT, GPT, Al-Pase, BUN, creatinine Of#
g Table 7 R T & H TREZRAD D itd o
#2o ¢35, No. 6 T RBC, Hb, Ht itfETA4Lbh T
WAH, Zhu, BATRBHEAMCIZHDOTH o

i B
Ticarcillin 3 Carbenicillin FELUOEEXEF T
2o PC TH B,
1. FOHEA7 b ik CBPC LizigAKT, #
B CBPC X3 <hT%b,
2. AFEREEORIY, HHEd SBPC #5R L H R
HTHoTo

2HOKEZINREDBE T 3g MG LcEFompg
BET AT TRAC 100 p#g/ml B8 & 7o b, RRITIZA
TE2RMIcHs VT, £hZh 6.8 14.0pg/ml OBE
»Ebhi.

3.  Ps. aeruginosa ¥ U7 & 28 B YL E 6 4,
E. coli e LicRiBitio 1ficE F%x 1H 6g,
8 ~15HMIE L Lok Z ARANER 4 6], MEZENE
B3 BIDRERY 2 Tzo ThODHEREBIIEZR OHE
7, BiEs X OPERORBRIER 2 b RICHEBR OB
vz Xd, .

LI DR # S5, Ticarcillin ¢ CBPC X b HiE HH8
, ElBlL Pl KB ETEE/I D T Ps. aerugi-
nosa DRBIGECH LTCXEREOI HERLEBHLI S,

X [y
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LABORATORY AND CLINICAL STUDIES ON TICARCILLIN

KElicHI NAKAGAWA, KENTARO WATANABE, NORIO KIHARA and SHINJI MOTOJIMA
Department of Internal Medicine, Tokyo Kyosai Hospital

MITSUHIRO YOKOZAWA
Clinical Laboratory, Tokyo Kyosai Hospital

Ticarcillin is a new semi-synthetic penicillin with structure similar to that of CBPC,

1) The antibacterial spectrum of ticarcillin is almost the same with that of CBPC and its antibacterial
activity is stronger than that.

2) The absorption and excretion of ticarcillin is also almost the same with that of SBPC. The serum
concentration in 2 patients with bronchiectasia following 3.0 g drip infusion was around 100 gg/ml at the end
of D. I. and the sputum level was respectively 6.8 and 14.0 pg/ml at 2 hours in D. L.

3) Ticarcillin was administered to 6 patients with respiratory tract infection and one patient with urinary
tract infection at a daily dose of 6.0g during 6 ~15 days. As the result, overall clinical response was good
in 4 cases and bacteriological effect was good in 3 cases. These clinical results may be as well from the
antibacterial activity, absorption and excretion of ticarcillin.

From above, ticarcillin has stronger antibacterial activity than CBPC and it may have an availability in
the infection due to Ps. aeruginosa with low toxicity and mass medication.



