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Fig.1 Structure of ticarcillin
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Table 1 MIC of ticarcillin against clinical isolates

No. of MIC (pg/ml)
Organisms .
strains |1 56 3,13 | 6.25 | 12.5 | 25 50 100 | 200 | 400 | 800 |>800
Klebsiella 6 . 2 2 1 1
E. coli 10 2 5% 1 2
Ps. aeruginosa 37 2 4 10 9 8 4
Enterobacter 5 1 1 1 1 1
Serratia 5 1 1 1 1 1
Pr. mirabilis 7 4 2 1
Pr. vulgaris 3 2 1
* includes one strain of E. coli NIHJ (inoculum size : overnight culture broth)
Table 2 MIC of ticarcillin against clinical isolates
. No. of MIC (pg/ml)
Organisms .
strains |1 56| 3,13 | 6.25 | 12.5| 25 50 | 100 | 200 | 400 | 800 |>800
Klebsiella 6 1 1 1 2 1
E. coli 10 6% 3 1
Ps. aeruginosa 37 3 9 9 9 6 1
Enterobacter 5 1 1 1 1 1
Serratia 5 1 1 2 1
Pr. mirabilis 7 5 1 1
Pr. vulgaris 3 2 1

* includes one strain of E. coli NIHJ (inoculum size : overnight culture broth)



VOL. 25 NO. ¢

CHEMOTHERAPY

2521

Fig.2 Correlogram between MICs of ticarcillin and CBPC
Original culture 100 fold diluted culture
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{ REMEOEEL R ED LRI, Lil, 2Ll
TEEDWAI % 93>3 Ticarcillin i3 2 R W E
RTOBEPKRERTH o ic, FREMERF L 100 55K
R L 0 MIC fEOHBI% s LicHE, MADH
IFENRZERZEA E R, 2ERCEE TIIE
LY ERPRBREDHU~BE LIz LA LI,

2. MFREE - FRPPEA

HRBEENE R LARIEE NCTC 10490 2REEWE T
PHBEH » 7RI Y, BT pH6.0 © M/15
BiEERAFC X v BEER 2 EH Lie, BStidiRIRE
DIET M a vEEHEEY H BREHC 1%RIE5 X5
Tz TER LT,

R A volunteer 6 i Ticarcillin 3g % 500ml
DYV FARCER LT, 2RRE» T TREIELCS
WO IMARE R X OURFPEE % Fig. 3, 4, Table 3 iwR
T MMM 3B E ¥ TOHDIZI0 EFHRL, 4, 6 5%
B Db D% 2 55 LA Lic, JRIX100~200 f5 7%
RLUTHE L Lic, FAMAPRED v — 7 X 193. 3 pg/
ml THotze Fi, RPEEIZRE 11,967 ug/mlic i
L, ZOENERL 6 B F TTL19.5% ¢ 7s - o

RIZERER A volunteer 6 Z1iz2\~T Ticarcillin &
Sulbenicillin & 1g % cross over ¥ X » T 20ml ©
FRBATEMR LT, ¥50% 03T one shot BiE%4T
v, RIBEYREEE UCHE LiciihREOHB 2
Fig.5 wRd, zo3wiiimisREkiz 16EHE 2 co
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& L7, Ticarcillin ##585013 5 PR E R W &
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Fig.3 Serum level of ticarcillin following
3g i.v. drip infusion (n=6)
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Fig.4 Urinary levels and recovery rate of
ticarcillin following 3g i.v. drip in-

Fig.5 Serum levels of ticarcillin and sul-

benicillin following one shot i.v. in-

fusion jection of 1g in cross over test(n=6)
Test strain : Ps. aeruginosa
g/l NCTC 10490
10,000F
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L 100;‘
5,0001
R 50‘: l»“ «—— Ticarcillin
i } am=-= Sulbenicillin
L ) % )
T
1,000 J. . 10
L 40 .l
- 20
1 3
0~2 2~4 4~ 6hrs,
Table 3 Serum levels and urinary excretion of ticarcillin following 3g i.v. drip
infusion (n=6)
Serum level (ug/ml)
0.5 1 2 2.5 3 4 6 hrs.
Mean 88.2 140. 8 193.3 138.3 87.7 31.6 10. 4
+S.D. +14.6 +29.9 +51.2 +26.0 +27.0 +9.6 +3.2
Urinary excretion
0~2 2~4 4~6 0~6 hrs.
(pg/ml) (%) (pg/ml)  (96) (pg/mD) (%) (96
Mean 8, 000 46. 8 11, 967 56. 7 4,730 16.0 119.5
+S.D. +3,906 +13.1 +3, 581 +9.5 +2, 640 +7.1 +17.4
Test strain : Ps. aeruginosa NCTC 10490
3. WREERIMEE BRTHZNAIERERELSTHILENFRETH - B

#wh+sEEA J.K f) e\ H, # Ticar-
cillin 5g % 500ml © 5% 7 ¥ vEECEMB L, FRC
2g BT, 12 B 2g #2097 ¥ UBRICHER L
C one shot HEX T 5>E WS HEELY 7T HBRMKET
2% #1 BogorikonFREDH#B Y Fig.8 ©
EENCRT, TEL, 24 BREERLCE X010
WTHITE LicfE H OBBIRIBE X REAILL D TH D, R
BRI EE LT AL R Y, mPREDTD
Eo2ELL, LrdRENRBELH#RELL, BEMH

BRREET 9. 6~41 pg/ml %R Lo

4. CClL MES v MckFdmsb - BB+ - RF R

) 3

CCly %# 1ml/kg 3 HREME LT » F 31, * 1o,
CClL %4V — 7 THERBRC 5 TH b O 1ml/kg H2
HRET25 » Al blco THELLT » P 4ATREEHR
Sy MAEXERLhIFE L, KBTI =2—V
FHEALCBEHYHERTE 5 X 5k L, Ticarcillin 40
mg/kg wHE Lick EomAbRE, BHFBE BH
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Fig.6 Serum levels of ticarcillin and Fig.7 Urinary levels and recovery rate of
sulbenicillin following one shot i.v. ticarcillin and sulbenicillin following
injection of 1g in cross over test one shot i.v. injection of 1g in cross

(n=6) over test (n=6)
Test strain ¢ B. subtilis
#g/ml
10,000F —
:j Ticarcillin
#g/ml LN . .
&0 5,000¢ V27774 Svlbenicillin
—— Ticarcillin i
®====Sulbenicillin
10+
%
1,000F 4100
5 C
500 |
4150
1
L N L 10
vz 1 2 4 6 hrs. 0~2 2~4 4~ 6 hrs.

Table 4 Serum levels of ticarcillin and sulbenicillin following one shot i.v. injection of 1g
in cross over test (n=6)
Mean+S.D. (pg/ml)

Drug Test strain 1/4 1/2 1 2 4 6 hrs.
Ps. aeruginosa 69.0 47.2 31.3 6.6 1.3 0.1
L. +14.0 +8.5 +5.5 +2.3 +0.5 +0.3
Ticarcillin .
B. subtilis 63.0 39.0 21.7 5.8 1.1 0.0
+7.5 +5.7 +3.7 +11 +0.3
Ps. aeruginosa 49. 3 33.8 16.7 3.2 0.8 0.0
+10.5 +6.7 +5.6 +1.8 +0.4
SBPC ..
B. subtilis 42.3 27.2 16.1 3.6 0.7 0.1
+12.6 +9.0 +8.3 +2.0 +0.5 +0.2

Table 5 Urinary excretion of ticarcillin and sulbenicillin following one shot i.v. injection
of 1g in cross over test (n=6)

Mean +S. D.
0~2 2~4 4~6 0~6 hrs.
Drug

(pg/ml) (%) (pg/ml) (%) (pg/ml) (926) (%)

Ticarcillin 7,017 85.9 1,859 22.8 341 4.0 112.7
+3,183 +54. 2 +1, 343 +23.4 +262 +3.0 +76.3 -

SBPC 2,983 42.8 913 11.1 246 1.9 55.8
+1,964  +£16.9 +547 +2.8 +191 +1.2 +17.5

Test strain : Ps. aeruginosa NCTC 10490
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Fig.8 Serum and sputum levels of ticarcillin Fig.9 Serum levels, biliary and urinary ex-
of pt. J.K. who given 9g/day cretion of ticarcillin in rats. (40mg/
12¢ kg i.m.)
pg/ml /inl
1,000 F 5¢ in 500ml =‘ug m o——oIntact (n=4)
Serum level '..§ 201 24— CCly 3d (n=3)
500 ..:;:‘ i »—a CCl; 5M(n=4)
300 ¢ § 104
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100 o o /0 : 3 3 I
ug/m0 1 2 3 4 s ' ' vS:
sor Sputum level g 500
24hr.collected. Ped
a0k ( specimen ) £ 400
g 300
g
101 © 200
Z 10 ’ % &
5t M g
. . . . M Ok i e -] H
1 2 3 4 5 6thdy [‘% T% -
1 2 3 &
BEERRE Lico Fh FID T » FROWTHEBEORY . o ’
WF, AREY 7 r—URART, FAEOLE LT 5 40
VIRFBEIR A BIE Lic, £ ORBUL, Fig.9 05T ) Intact  {n=4)
B, Mk, BEITREC—EOBEERDT, Witk £ CCl. 3dn=3)
B RIIEAFHLE DB LALABE TH -1 VWl D, 510
Rl 712 CCLe 3 FRIBRIERES S » & b 47x <, CCly oL 1 & 4 l corsmnin-0
hrs.
5 » ARGERERD - L IEETH -1
5. & KK % FA—BIc 2 Bl#S Lichld s S RIES IR Lic, £
FRANS04E11 H 2> HIEFIS24E 1 A ¥ TORIFC BT, EEpR@ElD—% % Table 6 ixd,
Table 6 Clinical results with ticarcillin
Ticarcillin administration
. . . . MIC* of .
. Diagnosis Organisms isolated - 118 Side
Patients (Underlying disease) (Materials) tl(c;;%gix)l Daily dose R Duration Effect effect
' (gXtimes) oute (days)
H. A.80M|Pneumonia Citrobacter >100 2%2 i v. 16 Fair | —
(Diabetes mellitus) (sputum)
J. K.65MEmpyema ' Ps. aeruginosa 50 7x1 d.i. 7 Poor | —
(Pulmonary Klebsiella }(sputum) >100 2x1 i.v.
tuberculosis)
B. N.47F|U.T.L E. coli(urine)(=105/ml) | >200 2X2 iov. 12 Poor | —
Defcubitus ¢ 52) coli (pus) >200 Poor
Infection o s. aeruginosa 100 Poor
postoperative wound |Klebsiella }(sp utum) 200
(Parkinsonism)
K. W.53M|U. T. L. Ps. aeruginosa(=105/ml) 5X2 d.i. 5 Good | —
(urine)
Infection of Ps. aeruginosa 50 Poor
postoperative wound [(sputum)
(Encephalitis)
K. W.53M|U. T. L. Ps. aeruginosa (10°/ml) 100 5%2 d.i. 8 Good | —
f f S;"l e Good
Infection o s. aeruginosa 00!
postoperative wound |Klebsiella }(sputum)

* Inoculum size : Overnight culture broth
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1) H.A. 80%, B (Fig.10)

WRFEDH DEE T, S0EIZARN LR, HIXHR
Lico XBBPCIVETHCHABRE LA LD, B
wrah b Citrobacter (4) (Ticarcillin izxf4% MIC
>100 pg/ml) *#H L1z, 51451 B13H 2% Ticarcil-
lin 2g 3", 1H 2@ 40ml DAFAKKICHER LT
L, 168 Rk Lico AMBREIERL L2, K
X EOBHIRPPHL -1 BE, FHFRETCH
D, BRSLRPBALVCOIRETH Y, TNTHKRT I
B S ey o oo BIRPOAE L Enterobacter 324
Lice RXER EHE Lico BIFFRITR o0

2) J.K. 65%, B (Fig.11)

20REMBERCER L, 1EI - TE, &KH
o XiR EEFERBRE Y 2 DT, 4 » ARSI
I DIRERIML, BHEE(E), TOBRBBIRERTR
W, BB A Lichd, 48 50ml B OBRIIEH X
H, Eehh HEUBEE(H) (Ticarcillin w35 MIC 50
pg/ml), 7 v7 ¥ = 5(4) (A MIC>100 #g/ml) %%
T, 505118278 A8 Ticarcillin # 8 5g % 500
ml D 5%7 ¥ oRIICER L CRIEEE L, BBRR
2g #EEL, 528 #2057 F o 40ml BB L
THEHEL, 7 BRI Lco BRPORIBE IS FKR
HEhipd -7, Fi#2 BELLEOHBEL, 7v
TV = SR DEER TS o, BWERBIEILOEAY
REDITETTH ol —ILER EHE I W, EIfER
129291 32) =8

3) B.N. 47%, % (Fig.12)

SRV Y UIRICTRIE LT\ o ds, BOSE 8 F 2 & Fesh,
RV LEREL - TABR L, K86, MB»
T—=TNEEN, BENREL, HBAEAYRLE,

R XOEEOE»SABE %A F i (Ticarcillin 1@
X35 MIC >200pg/ml), KEGIBLOMEREL SRR

Fig.10 H.A. 80yr.,, M, Pneumonia (D.M.)

1/13_, 19 2628, .. 2/4
5

[
Ticarcillin 4g X 16days

36]

o A AR R (W

Sputum  Cilrobacterd- EZ{‘,’LZI"?‘,'&[S“ +

WBC 13,500 7,100 6,900 7,700

E SR(1hr) 52 50 46 67 62

GOT(u) 19 17

GPT(u) 5 . 5

Al.P(B.L)1.5 1.9

BUN 15.9 10.5 8.2 10.0
(mg/dl)

Fig.11 J.K. 65yr.,, M, Empyema (Pulmo-
nary tuberculosis)

11/25 27 29 121 3 5 9

T A
[ e —————
° Ticarcillin 9gX 7days RFP-INH
381 S5SM a a
37
36] AN NAINANANANNNAMN
Ps. inosa 4+ - - -+ +
Klebsiclla X ¥ # o H
(from sputum)
Sputum 50 60 55 55 50 40 45 50
volume(ml)
+<ESR(1hr.) 4 63
GOP(u.) 15 16
GPT(u.) 6 10
Al-P(B-L) 2.8 2.3

Fig.12 B.N.,, 47yr.,, F, Various bacterial
infections (Parkinsonism)

10/27 L1214 10 17
—
T ! Ticarcillin 4gX12days CEZ4g/day

g
E i N Klebsiellat Enterobacierf
E Sputum J;ﬁa’;n’;&t . H_-Klebszellaﬂf Strwirid. + Str.virid 4

"E Decubitus E.colif E.colifp  E.colifp  E.colitir
& Urine  E.coli>1t®  E.coli>1®  E.coli>10  E.coli>10%
WBC 8,400 7,100 7,200 7,900
GOT 31 26
GPT 11 6

B (7 MIC 100 gg/ml), 7 v7 v = () (B
MIC 200 pg/ml) % & & 357z, 10F31H 2% Ticarcillin
1[8 2g #20957 ¥ ofE 40ml SR LT 1 B 2 B
Lico WBEAPORIBEIIME Lch, ZOMOBWEIN
BThotro HHLMPCHBE LI VT Y =T, KB
B Ticarcillin wxi3 % MIC 1X3XT >200¢g/ml T
Hotco BRI D EQRELEHR LD o1, FE
EHE SN, BIERIRIRd 70

4) K.W. 53%F, 8 (Fgl13) )

514E 8 AR#, BHEEELRLTARL, JEVMS
IOEE» T T ARBVI, KEVIBMOER bRk
[EE§ (Ticarcillin iex35% MIC 50pg/ml) ZH&®,
Reic b iGIEE =105/ml #eH Lico TR« OHERL
BAuiehilsed, K2 IA2EALI0A2HET,
1H5g 30 2E% 500ml DMEHFICAh AFE#HIEL
foo RABOREEINE L, PIEEFRL (ot
%@ MIC 100 pg/ml), R BIXHEA Ligd -1,
®WTI0F 14845210 ¥ TRROFE TR G LIt &
5, TOL ZIERG D GRBEORE A AR E DL
7e otee AFIDE 2 EIRE THRY LHE I hic, BIfER
s ot

e, ZIEMD Ticarcillin BHFIEC I 2 KK
#EE% Table 7 @R LI, KKW. flog1 [E B #45
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Table 7. Laboratory findings
. RBC Hb Ht Na*+ K* CI- |GOT |GPT |AL-P| BUN
Patient (x109 | Gg/d) | (95 | WBC | "T(mEq/1) | (U | (U |(B.L)|(mg/dl)
H. A. Before 402 13.2 43.5 13,500 | 139 3.6 99 19 5 1.5 —_
After 371 12. 2 35.0 7,700 | 140 3.9 104 17 5 1.9 100
J.K. Before 15 6 2.8
After 16 10 2.3
B.N. Before 365 12,1 36.5 8, 400 34 11
After 337 10.8 33.0 | 7,900 25 6
K. W. Before 419 13.7 40.0 9,000 | 154 3.2 117 30 37 5.2
After 364 12.1 35.5 7,000 | 124 3.5 98| 44 57 6.6
K. W. Before 416 13.6 40.5 7,700 | 126 3.6 95 29 18 10.3 8.6
After 412 14.1 41.0 5.600 | 132 4.1 95 30 17 11.7 6.4

Fig.13 K. W., 53yr.,, M, Various bacterial
" infection (Encephalitis)

9/28 10/2 7 1 21
) — | se——
Ticarcillin CBPC  Ticarcillin
2}93 10gX 5days 10gX 8days
38
37
36
Ps.aerughtt i e
Sputum S.aurcus+ Rlebsiclla #: # # # &
Urine Ps.acrug>108 = >S18 - -

Organisms
from

MIC 1Xx 100X
1) 50 25

GOT (u) 30 g; 20 2 30 2) 100 25

GPT (u.) 37 7
(B.L) 5.2 6.6 10.3 160 1}7

Al-P R . .7
WBC 9,000 6,400 7,400 7,000 4,300

TEWTBED v A7 $+—¥ LR (GOT : 30—
44, GPT : 37—57) 233 bh B, HfE Ticarcillin
HFEBEBE T L %KD Carbenicillin 5O TH
B, FFCLHDDOLIIME Lxikdrotc, H2E
BHRETREELBEDLRTWRWE E2ERTIL
AFhc X BATREMIIAD TR W EE XL BRETH B, £
BETNEREEZEDORRLD T,

% %=

Ticarcillin 1% & { CRIRE, 7=7 v ACHTHHE
512 CBPC X hEERBZE, A1V IZA=VHERIHL
T4 ABPC L%, KB, %A 7 FvREcd CBPC
LRAEHW BATSCHERENEE LTV BDD Z &
DOENFEMEIDZEEL OIS, ¥, BEH
BRERTRFRER L 1005 FREEER L 0 MIC #
DL CBPC LREBRL, BREFANThTHWEE
EAHEBRTWAENY, L, CBPC EEMHEEI
xt3 A REMEOERLEONCHBEIN I OEEY
ELL5, LiL, CBPC ¥4 27 TAHlcx T 5 B
SWMOEFRYAZ V—=v ITHZ LiihHBELTEE

TH 5, Ticarcillin OFYBE ST 1+ 2 7 % {E
HWTBZ ENEE LW,

Ticarcillin iz 3-thienylmethyl PC 3% < ¥ h,
That B. subtilis R M. lutea w3t LCEfLL BT
BhxHETHC hnb, Ticarcillin OREEILRIBE
ERBLATWS, LaL, coaEWmt - Rbic
HBELGHYRAEhTd, Biis LTOIRRE TREL
Tel 23 &BLEVE S TH e b, AN
WFRTH IV dahitt,

SBPC } @ cross over T X 5 MR X O RPIEER
TR TIE, EFDEIIHVHEELDIRLLEHWEERL
Too RAEUERH B EBD 100 %L EOREYRTZ &
UL LIERR IR A2, JIERREZEFR Licicdof]
OB LELOND, BEHPRTOIRKLERIES
RFIMEA LCTEERSBES R B2, hBsRNE2ET
60

Ticarcillin OBEWIFEFEFOHHEDETH CBPC X
DERHTHHZ EVHbh T3S, ¥, PC Hls

HROBHTORERIZELELTH DO, AFHFEHKD

o penicilloic acid O8EtDEI41: CBPC #5h8%
IVERTHEBLEVIDAFFNL, HoTT7 s/ 7V ay
w FERE L L EHMEXETIE 58412 CBPCX
DATEWELEZDBRBMN, ERLEWIBEND B,

FEiH» 24T, Ticarcillin i3 CBPC 33 %65
h BB ERD0~50%D BT, BiEY S LBH
BEBRRECSWCRASOHEIMHFTEL LWL I HE
NPBHN, ZYUELZHTHAH5,

XL, BMEROEF 2 CBPC 06641t LT
Ticarcillin 724y 2 bR, MPREDO €— 21t
b CBPC X hfEd oo & IR0, EERRH)
CEBODHEIHFELLVWEELORS,
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##)1z CBPC, SBPC 711 H20~30g L HEwK ¥ ¥
LR TAEBHE IS X S HEACS - TEOREREY
MT D ENTE, f£-T Na EBEFES, mMEREI
U &5 5B ADKEREC oL SEIEROBRBRCE
AL RT eI h S,

L» L, Ticarcillin {&EFicy g Ih s BEAAEFIC
ST ARSHAM LTWAZ EAWMEEIID, KFD
BRECEENE TS, CBPC i\ T b AEOH
ErMbh, BECHRBERD > b CBPC MEE
REFCTHMOFECDH B, LEMEDFFEL DL AT,
Dz ki Ticarcillin OFES R THEEET S
rilerd, BELTERVRT TP LERDHH
BLELD,

& E ]
FLWELSK~ = v ) v# Ticarcillin &2\ TO R
ﬁﬁ‘&&@ﬁiﬁ?;{_ﬁ:o

1. BERMKSERE7 7 AR ED Ps. aeru-
ginosa T BRI HAELREL, CBPC L DfEB%
Ztee FEH DEHRIT IS\ T Ticarcillin w3 2R3
#i3 CBPC X b3 <hTwie, L LEEDMITR
EMEOTFEL A LD,

2. fEEEH A volunteer 64 Ticarcillin 3g # &%
WEEE Lic &k 2omPRE, RpPt2E L, i
Ticarcillin & Sulbenicillin 1g % cross over ¥ T6
£ DBBERACEE Lic XWolhRE - Rebdkitx
# L7, Ticarcillin 2AHZBE BTV KA T Shie
BfEi%xiR Lico

3. CCl BE5 , rtiklt % Ticarcillin o i -
[ - RAPBEXIEF S » P OfH & Wl Lic, M -
IBH B I —E DA R L iR h o hd, Rebk
WTIEEE AR LD,

4. BRECEBERYIERBHEIES I L, B
WELE 9 FFTH ol HES, OXLHEHL J/HS T
Dol
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STUDIES ON TICARCILLIN

KEeIMEI MasHIMO, OToHIKO Kunil, KazuruTo FUKkAYa,
E1zo MitsuzawA and KOICHIRO IWATA

Department of Internal Medicine, Institute of Medical Science, University of Tokyo

On a new semisynthetic penicillin, ticarcillin, some basic and clinical investigations were performed, and
the following results were obtained.

1. The sensitivity of various gram-negative bacilli of clinical isolates against ticarcillin exceeded that of
carbenicillin in a majority of strains. However, there found cross resistance between the sensitivity of ticar-
cillin and carbenicillin.

2. The serum levels and urinary excretion were measured following ticarcillin 3g administration by
drip infusion to six healthy volunteers. The serum levels and urinary excretion following intravenous admin-
istration of 1g of ticarcillin and sulbenicillin to six healthy volunteers by cross over method were compared.
The both values of ticarcillin somewhat exceeded those of sulbenicillin.

8, The serum, biliary and urinary levels of ticarcillin following intramuscular injection to CCl~treated
rats were compared with those of controls. There was no fixed tendency in serum and biliary levels, but the
difference was found among urinary excretions.

4, Clinically, a total of five cases with a total of nine infection sites was treated with ticarcillin. As a
result, three were effective, one was fair, and five were poor. No side effect was found.



