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Carbenicillin (CB-PC) DEBM ks X ORISR

BILRK « 1]

¥ RfEE— LB E-REFE-NLE BB

PIL—HK « EHEE - EFKT - KABRE - Kk
BARZEG AR

Carbenicillin (J{F CB-PC) &, 196744 5 EEEE
LFEREFRICH VT, FRECLFRRERESGR~
=YY VELTHHTHERSH, 29T LancetD,
Brit. Med. J.2:®7 S Io LA BRI TH S, H
RO L ED I, bR FTELE 2D,
Z OB LA B3 5 carboxybenzyl #3:, 775 gtk
BEO S L TLRIBECERE O X 57, k0Bl
HAERO LBNTEL s BPECFHTHH, o, FE
TR, HANR=v ) YOEF% %+ o ¥ % 3k,
Fisbb, MECHE R &RERE S & O HimigeE kR
EXRRVREDESTH B,

Liehi2C, £%, CB-PCOBEFAs LU Zhick
Fymur, pH, HEEROBF, BIRPHESZ >vwT
BELLDL, 77 aBHELL 2 75 AGHEER
B D FEFR AT O JEH & 32 72,

I. Carbenicillin oFEEBICHLIFT
HERT O

1 miFoHE

Heart Infusion Broth il iii§ (M) % 5%, 10
%, 20%, 40%EINL-T Staph. aureus 209 P fk3s X O
E. coli BiZxt4 5 /R B eEE A Tube dilution
method TIE L, DRSS, IMFETRINC & 28T
Bmabbhigmote (Thl 1), '

Tube dilution
Table 1 Effect of Serum (method (HIB))

pH 7.0%2

Staph. aureus 209P |E.coli B
Cell counts:6x 10°/miiCell counts:6x 105/ml

409 10. 0 mcg/ml 5.0 mcg/ml
20% 10.0 7 50 7
109 5.0 7 50 7
5% 50 7 50 7
Cont. 0.6 ”~ 2.5 7

2. pH oEE
¥itipH 5, 6, 7, 8 D4 MBI DO\ TAhB L, £2
DT LT, Staph. aureus 209P FpCik pH 5~8,
E.coli BHTIZpH5 ~T7 CREXLEZ R L (Thl 2),

Tube diluti
Table 2 Effect of pH ( ube ditu m)

method (HIB)/

Staph. aurveus 209P |E.coli B
Cell counts:leOG/mll Cell counts:8x10%/ml

pH 5 0. 3 mcg/ml 1. 25 mcg/ml
6 0.6 7 0.6 7~
7 0.6 7 0.6 ~
8 0.6 7~ 5.0 7

3. HEOXE
HEE RS 10°~10° 1 Ze 2. TR/ B REY
WE LI & 25, Staph. aureus 209 P s L 08 E. coli
B 5T~ 10 CLEME LR L (Thl 3),
Tube dilution

Table 8 Effect of | 1 i
able ect of Inoculum size <method (HIB)

Counts Staph. aureus 209P
6108 1. 25 mcg/ml
6x107 0.6 7~
6 108 0.6 7
6x 105 0.6 7

Counts E.coli B
8108 3.12 mcg/ml
8x 107 .25 7
8% 108 1.25 7~
8x10° .26 ~

II. s 8lmEoBE @ Carbenicillin
XD ERSF oA

ARBIRAYE L b ML 7 N o B, KBE, 7%
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@, RIEER X0t Kiebsiella 1o o\ CRR B RS
Jav+C Carbenicillin X3 5 R R B/ N BRI
Exb2>THRE LR,

FREEE T Vv ERE 100 Fio oW C O RS ST
EEE 108 548 T 6. 25 meg/ml (25.09) I Peak % %
D 1S T, LLT 8. 12mcg/ml (24. 095), 12.5meg
/ml (14.095), 25.0mcg/mi (12.09) DIETH D,
zh% Aminobenzyl-PC LiBi L7 A IR IERBED
Pattern % 7R L7 (Thl 4),

77 ABHERBEICOWT S ARICRE L, REID
Syl Lo KBS 468k Carbenicillin 33 % B4
TR 10° 58 0 8 443 12. 5meg/ml 0 19 #
(42.2%) % Peak iz, D\ ~C 6. 25 mcg/ml @ 8 £ (17. 8
9%), 25mcg/ml D 8 # (17.89%) THot- (Thls-1),

FRBR2SRIC DV T DR T EE 100 %

X OV108 2o\ THE U, 108856%E T 50 meg/ml 2 gk
(89), 100mcg/ml 10§ (4025), 100mcg/ml L) |
185k (5294) THotDICH L, 1094# 25 mcg/ml3
¥ (129%), 50mcg/ml 5# (20 95), 100 meg/ml 17
B (68%) TMAHREXELTAC LX) RBECX
LTHRAMBTED L Bbhd (Thl 5-2),

EHE2LBRIC D\ T ORKEZMES M Tixl2. 5meg/ml L)
TS5 b 0148 (66.7%) b2t LIRE
HicfEd5 (Tbl 5-8),

7e3 Klebsiella 22 #RiC o\ Tik £ bk 100 meg/ml L4
LofE#ER L (Thl 5-4),

¥ 7. Aminobenzyl-PC & Carbenicillin & DHBIE
Rk KIFE 4SRRI O\ TR 10° & L CRR TR
FETRE Lz, XKBEO = ORI+ 5 K%M
BiREELC—FKT5 (Fig 1),

Table 4 Sensitivity Distribution of Staph. to Carbenicillin in Surgical Field

MIC (mcg/ml)
0.05 0.1 0.2 0.4 0.8 156 3.12 6.25 12.5 25 50 100 >100
orig. — —_ 1 3 9 9 24 25 14 12 3 —_ —
B-PC
¢ 102 — —_ 2 17 10 11 14 32 9 4 1 — —
ig. 12
AB-PC orig 1 8 8 9 17 8 7 5 5 1 1 18
102 6 15 8 9 10 i3 7 12 13 1 — 6 —

Table 5 Sensitivity Distribution of Gram-negative Bacilli to Carbenicillin in Surgical Field

1. . E.coli (45strs. )

MIC (mcg/mi)
1. 56 3.12 6. 25 12.5 25 50 100 >100
— 1 8 19 8 1 2 6
‘Undilut.
— 2.29% 17.8% 42.29% 17.89%  2.29% 4.49  18.3%
) L0-2 — 9 13 16 1 1 — 5
- 20. 0% 28.9% 85. 6% 2.2% 2.2% — 11. 0%
2. Pseudomonas (25strs. )
MIC (mcg/ml)
1. 56 3.12 6. 25 12.5 25 50 100 >100
— — — — _ 2 10 13
Undilut.
! - - - - — 8% 40% 52%
- - - - 3 5 1 —
10-2 . 7
_ — — - 1294 209 6825 -
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3. Proteus (21 strs.)
MIC (mcg/ml)
1. 56 3.12 6.25 12.5 25 50 100 >100
Undilut 2 o 1 2 - 8 3 1
naitut. 9.505  42.9% = 4.8% 9.5% — 14.39%  14.3% 4.8%
4. Klebsiella (22strs. )
MIC (mcg/ml)
1. 56 3.12 6. 25 12.5 25 50 100 >100
Undilut. - - - - - — — 22
- - - — — - — 100%
8Ik#e% Tube dilution method (HIB) T 87°C, 488
3¢ RIS 1 AR L CHIR AOMRIRIC X DR L, &
zl . % DIER, Zhd 2 DOEHTOVTIRIE L A LR
<l B AR LRI (Fig 2),
-3
ot E.coli45strs. IV. mRiRE, Rt
ST * Carbenicillin DFLERXRETHICHc) EHE
] B BEIEE L7 (Thl 6, Fig 3),
;4 ol s Bom Table 6 Standard Curve
© ° Serum (Human)
~1 . mcg/ml 16 8 4 2 1
- Diam. | 2385 21.22 16.94 14.84 12.08
o (mm)
L N S 1/15 M. Phosphate Buffer pH 7.4
08 1% an 625 15 25 50 100 100megs
Carbenicillin meg/ml | 16 8 4 2 1
Fig.1 Cross-resistance Diam. 24.02 20.66 17.24 14.74 11.76
: (mm)
L. mEEERRE
Pseudomonas aeruginosa NCTC 104908k % 3ABRH &
LT Aminobenzyl-PC ¥ X Uf Carbenicillin Dffit{4 7
Tube dilution method(HIBY
meg, L
/nl Test org. Ps.aerug%% % 20
500 e — Serum
; pH 74 puffer
1AB-PC CB-PC
) 13mm -
250 +
125 -
621+
3ret N ,
1 5 7

No of Transter
Fig.2. Development of resistance to CB-PC invitro

ncg/md
Fig.3. Standard Curve
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HIFE R Penassay agar (pH 7.0+2) & 18~24F%
RIRTEEAE UABRBR B Pseudomonas aeruginosa NCTC
104908k D 2 6B % N % 7238 Cup BECTRIE L1,

Carbenicillin 2R A 2 4% 1.0g{5EL, %D

IAFPRE, PRAPBEIA304, 1RERN, 2RERE, 4B5RE,
6 BERIERICHIE Lic, F D8I THl7T 0= &<
CEFLELS 804y~ 1 BEH)C Peak [T L, FD{EiL 18. 0~
26.4mcg/ml, LIAREI IR LT 6BEME X CRIEL
feo EXBABT 2 £ Carbenicillin 1. 0 g # U 7B
DMFEE 15~80 4z Peak L, FO{EI% 182

~158mcg/ml T 4 BHIE ¥ CHIE LA (Thl 8),

R ki oV Tk Carbenicillin 1.0g L7
B0 TR E R ERE 1~2 BT 2,000 meg/ml
HEREL, 6% CoORFEINEL 48. 895~50. 22
%T&H >t (Thl 9),

Table 7 Serum Levels of Carbenicillin
1.0g i.m.
Test org., Ps»aerug. NCTC 10490

172 1 2 4 6hrs.

T.K.
T.F.

80kg | m.
58kg | m.

26.4 21.6 15.2 2.8 Tr. mcg/ml
16.8 18.0,12.8 4.4 3.2 7

Table 8 Serum Levels of Carbenicillin
1.0g i v.
Test org., Ps. aerug. NCTC 10490

1/41/2 1 2 4 6hrs.
T.K.|60kg| m.| 128 132 72 18 3.0 — mecg/ml
T,N.|50kg | m.| 158 112 96 12 5.4 — 7

Table 9 Urine Concentration of Carbenicillin

V. B K & #

1.0g i.m.
Taeste org., Ps. aerug. NCTC 10490

AR R SE 9 iz o Ca-

0~1/2 1/2~1 1~2 2~4 4~6hrs. | Recovery

rbenicillin  DERREEZEE L 7 5 200 4600 5
(Tbl 10, Thl 11), x| o '125 e 5;50 1-75;00 :§0n1mg/ml -

. « K g | m. m 3 00
%iuigﬁﬁﬁﬁ%ﬁkﬁbﬁ 33.0 115.0 175.0 126.0 34.1mg
BRYEXEMAL L, BOBRHIH _
TEFIZE G5 BIR L, EBIT 1 1,000 2,121 2,120 1,050 275 mcg/ml
REANCEHE AL DL : : : - mg

b5, BEHEIZ4~5 ArbRYy O TIBEMMEITL
oo PIONBIHIRSA] X b 2B, REIhTREE
1% E.coli 3%, Pseudomonas 4 @i, Proteus 14,

Proteus & Klebsiella DRERHH 101TH%, Thb

BB D Carbenicillin Zx4-3% MIC 1 100 MWD
BT E. coli Ti% 1. 56~6. 25 mcg/ml, Pseudo-
monas “C 50~100mcg/ml [l |, Proteus 0. 4~0. 8 mcg
/ml, Klebsiella T3 100 meg/ml [ ECHot,

Table 10 Clinical Responses of Surgical Infections to Carbenicillin

Case { Name | Sex | Age Diagnosis Dosage/d Duration
Y.T.| M | 68Y| Peritonitis (app. perforativa) 2g i.m. 1592y
2 S.N.| M | 43 | Wound inf.( spontan. gangren) %g ii)xcrfa'l) 16
3 S.T. | F 68 | Post op. wound inf. (rectal cancer) %g }Q)E;‘l) 11
4 C.M. M 55 Phlegmon of r-foot 2g i.m. 4.5
5 K.Y. M 76 Post op. wound inf. (rectal cancer) %g i;)g;.‘l) 18
6 M.S. | M 62 Post op. pneumonia (gastric. cancer) 2g i.m. 18
7 T. M. F 52 Post op. subphrenic abscess (gastric cancer) 4g i.m, 10
8 |1.M | F | 58 | Peritonitis (app. perforativa) 2 g {o‘c‘;l) 9
9 K. S. M 63 Wound inf. (cancer of the skin) 2g local 10
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Table 11 Clinical Responses of Surgical Infections to Carbenicillin

BERAR L h RIBEL B

Bl & DB T

] MIC to CB-PC . ) .
Case| Organism Cadin. 700 Adj. Surg.| Clin. Response | Side Effect BRI A MO MIC i3
M 100
1 E. coli 3.12 1. 56 | Incision Failure None SM >100 meg/ml, KM
2 | Pseud. 100 50 Good None 100 mng/ ml, TC 100 meg
38 | Pseud. 50 50 Good None /ml, CP >100 mcg/ml,
4 | Pseud. 50 50 Incision Good Pain CER >100mcg/ml], CB-
5 Proteus 0.8 0.8 Good None PC 50 mcg/ml THDi,
Klebsiella | >100 >100 Failure o
P 0.8 0.4 Good None % - ¢ Carbenicillin 1 H
X X 00
8 | Droteus g . 2.0g 11 BT 5 & A
7 E. coli 12.5 6. 25 | Incision Good Pain -
. Bre@imc 1B L0g %
8 E. coli 6. 25 3.12 Good None . )
9 | Pseud >100 | >100 Failure None #heptALL, &5%20
’ BTt ¥ RE ORI A
BEHIFTHE ORI LA O THE L, 9 FF HRishotens, 6 HBICIXHEORELRDL i
B 6 B, 1835 2 B, HRHEDTERLIDLEDIHT T
Hoto 2605 141 GEFI D WRBECH T . . (Reetal cancer}
b2 L2 ne zs/m

% MIC 75 1. 56 meg/ml iZ & b b b T HRAE LR
IO DRRERECHR LD EBbhB, MOEY
D16 GEFY) EFRED, Vb5 EEEEEOK
B YT C, BRI 5 MIC (3100 meg/ml LA
ETHot, BBHIED T X IchD7c 1 Bilix Proteus
b Klebsiella OiR&E%:T (fiEf] 5) Carbenicillin
51z X b Proteus (Ll Li-h Klebsiella DE¥AL
D L ieh 2,

AEFNTONT (Fig 4); EF 31163 F D4ctk, &
W CIRIGFRNTT, WHEEAETFYIIC PRM-TC 500mg
1H 2@ 7 BRESBEMT Lichs, BURSRHR, ke

0 1 2 3 4 5 6 7 8 9 101 1213 41516 178K

T | PRM-TC500 % 21y, CB-PC 1.0%% 2/gpyi.m.]

e Gt 10 [__c8 Pc 10%s local 60T 2%
2w LY 6PT 8 w1 9
4l-phos 7MY Ai-phog 4.4 KA
Ed .
) ) 3
6 b Ps Ps n.g.
JR——

SM kM TC CP
100 100 100 %00™ %
CER GM ASPC CBPC
100 156 >100 50

s

CB-PC
50 %41

Fig4. Case 3 ST.f. 63y Postop.wound infection

Table 122 BUN and Mineral Balances before and after Carbenicillin

Case | BUN cl Na K TP A/G
| mg/dl mEq/| mEq/1 mEq/1 g/dl g/dl
Y. T. bef. 10.6 96 142 4.8 5.8 1.4
1 m. 14 ds. aft. 7.2 96 140 4.2 6.0 1.8
68y. 22 7 10.6 101 142 5.0 6.4 1.2
S.N. bef. - — - — — -
2 m. 2 ds. aft. 5.9 96 142 4.6 7.8 0.8
43y. 9 7 5.2 93 136 4.3 8.6 0.6
S.T. bet. 18.6 104 146 4.1 — -
3 £. 7 ds. aft. 15.5 108 148 4.2 - -
63y. 5 7 8.3 101 142 4.3 — —
C.M. bef. — 95 140 4.2 - -
4 m. 3 ds. aft. 13.3 93 140 4.0 — -
55y. 5 14.0 — - - - -
K. Y. bef. 12.3 100 142 4.9 — -
5 m. 17 ds. aft. 10.2 100 142 4.4 6.6 1.9
76y. 2 7 18.5 100 138 4.4 6.8 1.5
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v VL B & B
SRR 9 fidh 2 BIC B OB TR e, 4R
BRI 21c, T DD 9 FIFF 5 Flic Carbenicillin
#58, #5%D BUN, EREOCLBY, 4flicis
il BEBRORSEREYRI L, ZOfEE, GOT,
GPT DEBA7eiEn, BUN O LR, BRBORE 5 v
Alz@ichotz (Thl12, Tbl13),

Table 18 Liver Functions before and after Carbenicillin

LA R TIEBI LAY R D i,

4) Carbenicillin 1. 0 g fgE#s 5 O ik (230 43 ~
1 B0 el i PRI e L, 18.0~26. 4meg/ml TH
Dt FRAHEIHEZ 1 ~ 2 B CREICE L, 2, 000meg
JmlEl b dte D, 6 Wb R EINY T 548, 3~50. 296 C
Hoto

5) HHEHYRRYGUE 9 FIDERBBHKTIZHER) 6
B, 23261, FOfB1FITH O,

= 6) BIFHELTREFOLBRZ 2 HiGRd
Case GOT|GPT|LDH | AL IMeul ) EfER L RFOE KL 2 GiBD 7
- = 5 —g pnzsﬁ By, T vaE—felR, ITEEE, BHEE EMRA
Y.T. | bef. 12 340 | 7.8| 4 DRFIRDBHRILI DT,
1| m 11ds.aft. | 13 6 | 380 | 9.1| 4 (zt%ﬁ)‘wEE 55160 B AL EHREFE 2 )
68y. | 22 7 81 | 17 | 880 |20.3| 3 RELERRL,
bet. 28 | 18 | — |18.8] 3
S.N. )
2 m 2ds. aft 25 5 180 | 7.4 3 s % XK
- 20 .
43y. o 10 230 6.2 8 1) Bsummrr, W.; Percivar, A. & Lewcn, D.
14 7 6 3 — — —
A. : Clinical and laboratory studies
S.T. | bet. 0] 8| — | 79| —
3 | f. with carbenicillin. Lancet June 17,
63y. 7ds. aft. 20 9 — 6.4 —
M 1289—1293, 1967.
« M| bef. 37 280 .
4 m. ef 22 11.8 6 2) Jones,R. J. & Lowsury, E. J. L; Prophy-
55y. | 5ds.aft. 26 19 | 330 | 9.8 6
laxis and therapy for Pseudomonas
VIL = aeruginosa infection with carbenicillin and
! with gentamicin. Brit. Med.]. 79—82, 8
1) HEEBER XIETHETORE Tk pH5~pH July, 1967.
T THROWHEEYRL, BE10~10CLETHH, M 8) Knupsen, E. T.; Rouwson, G, N. & Sutrereaxp, R.;
HBEOBBIIBED S hithDic, Carbenicillin : A new semisynthetic peni-
2) HAEEYRERE S K v ERE 100 RO RRSZHA T cillin active against Pseudomonas pyocyanea
Tk (7196) 75 0.2~6. 25 meg/ml TRk X h, KBE Brit. Med. J.75~78, 8 July. 1967.
“T1180957% 8. 12~25 meg/ml T3 H, RABE CTix100fF 4) EHEFEEH,; FI6EA R CEREFEY vESY

MREEER T2 % 100 mcg/ml [ ETH DI,
3) MEARIER X At SR AB-PC Lz

I
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CARBENICILLIN IN SURGICAL INFECTIONS

S.IsHivama, T.SakaBg, U.TakasHasHi, T. Kasac,
Y.Nacasaki, I KawakaMmi, I Nakavama, S. Iwal,
H.Iwamoro, T.OsHIMA & M. TAKATORI

Surgery, Nihon University, School of Medicine, Tokyo, Japan

Carbenicillin (disodium a-carboxybenzyl penicillin), a new semi-synthetic penicillin with a wide
spectrum of activity against gram-positive and gram-negative bacteria was studied with the following
results.

10. 8~26. 4 mcg/ml of blood concentration and more than 2,000 mcg/ml of maximal concentration in
urine were obtained after intramuscular injection of 1.0g in healthy adults.

Carbenicillin sensitivity of 71.0% of Staphylococci cultured from surgical infections ranged from 0.2
to 6.25mcg/ml and of 66.79; of Proteus group from 1.56 to 12.5mcg/ml, 48.09% of Pseudomonas from
50 to 100 mcg/ml and the remaining 52.09% of Pseudomonas at more than 100 mcg/ml.

Antibacterial effect of carbenicillin was intensified at pH 5.0~7.0 of media, stable at 105~107 of
inoculum size and not influenced by coexistence of serum.

Clinically, carbenicillin was tried on 9 patients with surgical infections, and the result was good in
6 patients.

Careful observation did not find any functional lesions in liver and kidney and sign of allergy.





