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Carbenicillin Indanyl Sodium DOWRIR, 454, 13k L OHEE:

ARFFEER - Dofy 5L - B O &El
B 7 7 4 —BA KRB
AR « T RIgkHE
BT 7 AP KRR EEETHFETEE

] L}

Carbenicillin indanyl sodium %, 75 ABHEEK X
U277 ABRUEECHYLIBRANY b7 2% b 2[R
~_=vY v (ENGLISH &, 1972) T, 7 v 4 ¥F—ttic X
hEI% x fu1- carbenicillin DEOKITH B, F DL
#ix sodium 3, 3-dimethyl-7-oxy-6- (2-phenyl-2- (5-
indanyl oxycarbonyl) acetamide] -4-thia-1-azabicyclo
(3.2.0)heptane-2-carboxylate L L, #ER T RO X
5THbo

s

a Sl
CH - CO +NH + CH——CH c
| s
co /C N CH +« COONa

(o] (o}

a

#2151, carbenicillin indanyl sodium ©®IX, 4
#i, Hiits T ORBIC 2L TR LD TEZORBEL o
CEHET B0

KBEMREXUHE
1. ERBHY
2w % : ICR%, SPF, i, 5~ 8f% (K&E20~
35g)
5w b : Sprague-Dawley &, SPF, i, 5~ 885
(&E160~250 g)
4 R MRERAK, MM (RE7.0~10.0ke)

v ¥ AARGERRE, R (RHE2. 5 ke)

2. REWY

Carbenicillin indanyl sodium (g/F, I-CBPC) & X
X carbenicillin sodium (P, CBPC) (Z§#lAKIC &
ML, ERADOEFHLIRBLILbDOZAWVA, E M
o4 ek s —EDERICIE I-CBPC 500 mg &
(CBPC & LT 382mg jiff), FAixTo i
4% CBPC % 4 7= MTDHc b D fvic,

3. WA EETR

FEIFDO B V= v UiE W O Bl 1%, Pseudomonas

aeruginosa NCTC 10490 # %\ 3 Bacillus subtilis AT-
CC6633 *REELTHI vy THETE I eo T,

B _T b 5.0g/1
ATFR 5.0g/l (pH6.8~7.0)
FERKRK 15.0¢g/1

ARNIRD X 5L, FAMUCAE L, mEEx
IBRIE 0.1IM ) EREEIR (PH7.0) T4 fHTHERL
THEL, BEOBVWRENC O W TIIHILY VBRER
WCAHR L THE L1,

FEEs % o133, 0.1M ) UBEEK (pPH7.0) &3
RN, AEUF 4 X Li, BDLTEE (3,000 r.p.m.,
54) EERED, BEOHEVWREZOWTUIEBLICHE
RLUCTHW,

4. A3k indanol D E R

HIH#BIEOMES Fig. 1 R L, Bi#+reoi—
MERmERX 0.1M Y U BEEK (PH6.0) THER,
Zhicz —5.v 20ml #ii% CIREE, BOOEL, T
—FVEERTR L, KBIZE bz —~5v 15ml T2
HE#E L, t—FrBEEbE, ERBF MY v Lam
&K Sml T2 REEHRE, KRB~ IFCY s (i
MKERERF N VU v L) THBiKL, N KT CHEELT
HRI2u2 b 7574 ~DFKE Lice

B88 s X OBIE S : Hewlett Packard 72 7 w b=

45 757508

R KRR

HS5h I HITAATL1.8m

FE45%) : Gas chrom Q (60~ 80 mesh)

WAE 2 9% W-98 methyl vinylsilicone

EE : 150°C

Fe VP —H2:N,

& : 60 ml/min

AR & LT3 indanol # UL RFECIEN L
D% AV, PIEPEERE & LCi3 a-chlornaphthalene 7% f
Wi, RElOHFRZu < k557 4 —i% indanol R X
" a-chlornaphthalene o v — 7 EHEXHID, ToO%E
4 &b THE#EA B indanol AR L7,

5. [MMAEE

79U R

< & 230Ptic I-CBPC # CBPC & L-C 200 mg (]
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Fig.1 Extraction method of indanol from biological materials

Serum, tissuse and excreta

—IN-HCl
—Ether

l

Ag-phase

B-Glucuronidase

or sulfatase

Org-phase

NaHCO; aq. soln.

I—Incubation at 37°C, 18 hrs.

|
Ag-phase

— Extraction with IN-HC]

Org-phase

F—Ether

[ |
Ag-phase Org-phase

Evaporation (N;)

NaHCO; aq. soln.

Ag-phase

Org-phase

Evaporation (N,)

i) (kg »FEOH/S L, 15 304, 1, 2, 4, 6HE
BTz —F VB L CS T O BLERML, 5ESEDH
bR CMmER SRER, BITH 3 DOHEKIC & b A HEE A Al
E Lo Bl < v 230Ptiz CBPC 200 mg (J3{f) kg
ROV E LB oW T HRBCHE Lo 7,

v b

5w k20ptiz I-CBPC % CBPC & LT 200mg (5
) kg #REO/LS L, 3043, 1, 2, 4, 6 B
—F VB L CTA LT onbLRM L, mMEx oM, a8
H3DOKFEC XV MABELEAE Lic, EiBlo v b
200z CBPC 200 mg (Jff) (kg &EOH S LcHET
DONTHRABEICE Z 8o 7o

42

4 % 6 PLx VY, 5 % 3 PLic I-CBPC 500 mg § (CB-
PC & LT 382mg Jifff) %, flo> 3 PLic CBPC 382 mg
JfEEO®REL, 304, 1, 2, 4, 6 EME&ICRM
L, MmiE% o 8Es, BIE 3 OFMKIC X b mAH s » flE
L7,

e b

BERA (BF) 3#lic I-CBPC 500 mg 4 (CBPC
& LT 382mg Jufl) & 1&RO/KSL, 304, 1,
2, ABMBCREDL, Mo, BIES3 DA
X 0 ImA R A BIE Lic,

£, 1BERBCRAEHEYED CBPC % Eid 3 4l
CROFS L, mABELEE L.

6. BB S DORIL

I-CBPC BB BT 5 BINE L L DHE R L b
Bid, DL St insitu DEBREB I oo,

v b

#fr L7-5 v b27JL% sodium pentobarbital Tk ®E
L, B +tiEBEaNEBERE TGk LT,
FOTRERRIIE K D/ABRICE X 2om, EREREH Imm
DEYzFLVUBMI = —VEZTRZThEAL, # 20
ml OAEFARKEY T ZHBBAY =~ VLR LT
R a 26, NEDEHRE L, 5 BISED T v M
I-CBPC %, 12Ptizix CBPC #, \i*h % 50mg (57
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i) kg (0.5%% 1 ml/100 g) + B[ H» =2 — LD
INBRBICEBEEA L, v MIFRECESEL, #5
#2, 15,304y, 1, 2FfB (CBPC i1 2, 15, 3047,
1EMB) 3 OB ABIRY S8]Rift, BR L, &
RL-BEITOTEHEHL, TOoREY L 0.1M )
YBEER (pH7.0) TH%E, BN L, OWERY
BOE, EEYEAVWTHIVR= VY VEEREE L,

BEOI V=Y UEEBEORIERR, 0.1M ) U BEE
WK (PH7.0) T25%D+ESH— bafED, BDH L
EETRAVWTEI o7,

miEE 0.1M V) U BEER (pPH7.0) THRL C A
Wice

4 %

mricEE ST % I-CBPC #EET 57, ROEER
TEIitoT,

Hof L4 X 6 L% sodium pentobarbital CREE:L,
B, THEBREATEEER L &R L, KICMIR, K
BEBIRIC=Hay 2 Doy 2 F Lol = o — L
(30 cm, HE 0.35mm) % {EA Lic, D% I-CBPC
% CBPC & LT50mg (Jiff) kg (5%, 1ml/kg) % /)
BARABCEA LR, #52, 15, 304, 1, 2, 3, 4,
6 R, P a—LEBALTEWAMRE LUK
BRERIR A b MK A BRI L7, BREVE, RAEEOAHAR
WA FIIRIAE L OBIRIMACEA Uiz, RIMIZH7 -
Tit I-CBPC Dz 27 5 — ¥k DMK SMRA T
%7z, DFP (Diisopropyl fluoro phosphate) LB L
TERHBE YAV, R LMK, Xbic DFP %
1#n%, <50 %, BOSHERMEYRRL, &
A=) Lo I-CBPC nRlEicft L, mrh
ANV o) VIEHIBBIEIOF®RICED L & D
7, I-CBPC ORIEIZRD L SICMBLTHE I o7z,
Mm% Sml iz 0.1M Y U BREE W (PH 7.4) 10 ml, = —
7o 20ml Z#hnx, RE L%, BOSEELC DFP %
I~ NVTHRELLE; KBEZORL, MEI255—+
T I-CBPC &Kk B$ % 2 ik » TAER L7 ind-
anol % FIHH 4 DHHETCHE TS Lizk v, I-CBPC
Bad L, itd, TX75—EKICOWTIZER
D9-1) DEERT I-CBPC LIk R+ AEADHNS
v MEE BV, .

7. B

<z

79 2104 Vv, 5% 5Ptic I-CBPC # CBPC
& LT 200 mg (J3ffi) /kg %, fbod 5PCic CBPC 200
mg () kg #E,E5L, 2 £E) v rr—SITAR,
245 CT2R R TIRE LY R L, 1EhH
7D ORRNIDRD 7 5 T4 Sl CE L, BE

BOHBEICL D B VR= 2y UiEEPRIE Lz,

S v b

v b 8E AV, S5bH4pmz I-CBPC % CBPC
& LT 200 mg (Joffi) /kg %, fbod 4Ptiz CBPC 200
mg(J1ff) (kg ZROHSZL, x2FYV v ryr—SiCA
h, 24FEEB TR CREYBIL, BE3IDSE
XD pvR=vy UEERAE L, %74, CBPC
200 mg(J3ffi) kg %5 v b 4 LCEAHE LB AT
DWW T b HEBRE L7,

e b

BERA (BF) 34z, I-CBPC 500 mg (CBPC &
LT 382 mg Iffi) $E% & 158EO®/EL, 0~ 6K
CHRTDRAH V=) VIR ZATIE S OB HBIC &
DLbNR, 1BMKCANEHEYED CBPC » 32
SPNCEORE L, ARICRPI V= o) UHEl RS
Loz, EeBIoERA (BF) 6 flic I-CBPC
1,000 mg (500mg g¢7% 2 88) = ThFhEOREL,
BE# 0~3, 3~6, 6~15, 15~20Mic BT 2 RHAH
Rz o) CHRIRAY L HNT,

8. [EB:HBE

YR

<% 230pLic I-CBPC % CBPC & LT 200 mg (}
) /kg HREOH/S L, 15, 304, 1, 2,4, 6EE#K
WWHEF DO —FUFREELTERL, O, I, F B%
T, MR LTS5 ESEY AT, B3NS
HETHBHROI V= V) UEERRRE L,

v b

S v b+ 15PLic I-CBPC % CBPC & LT 50 mg (FJ{f)
/kg AEOHEL, 3057, 1, 2, 4, 7EEEC 3L
DI —-FURBELTERL, W, O, B OB B8
AF X OB #EE, ~v 20846 & BBCHE Lz,

9. Rt

1) AEFREhc k5 I-CBPC oz x 5 v ik iz

X3 % ¥igt—in vitro

I-CBPC VAR C/NE = 7213 RS W TR 3 iR %
SITBEMESIENRAFTFT - TS5T7 4 ~ITXOBRHFL
oo Tidob, Ty bOPNBELIORHYEEL, XL
7 0.1M ) U BREER PH7.4) Wik, /MEI320%,
FFi240% D4 & U4 — MifER Lize Thi O R KT
I-CBPC (200 zg/ml Bi&¥E) &%, 37CTA v ¥ a
~—1t1l, 2, 15 60ZBICHABO—FE LD, 20
y ZrhrFERy) A viliER (Merck Precoated,
Fpg) BT ARy b L7 MR T AFVALV TFVy
b EEER:K (611 : 1) WX DEETH2 5 BE
BB L7, BM%, BB L TSR LicDb, Bacillus
subtilis ATCC 6633 il Li-SeKE#HD N4 T L
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— b+ EWCRIR 0 MERRE Lic, HERYKRE LLED
NAF PV — MI3TCTISEERIEE L, KSR L -
THER LA CBPC N1 34 —+557 4 —TEEL
2o

L BIT in vitro I 51 5 IAK SR % BT S 1z
W, MEELREERFAECEA— P2HAVWTRD LS E
BrEslhot, REELTUIS v b, v9F, 41X,
t bOMmE, Sy b, vHE, A ROPNE, FBLOSy
FOBE AW, ML 0.1M v UEREEEK (pH7.4)
THERLUCHY, 8, INBIZKS LicEEaERIC LD
AEDELER, FIIAELTCH A M2 E U ABAR
WTHER Lok, 0.1IM V) UBEER ©eH7.49 %
Z, BEETTHECFA AL THWE, 2hAbOMER
Y OB R E % — Mic I-CBPC (200 pg/ml & BE)
%, 37CTA v F <~ L 2, 10, 15, 30, 604
BIZRR O—Z A e L, I-CBPC ki & 0¥
Bt LC< % indanol % RIEH4DHEICLY EEL, &
NENBUSHEBEERZ b & DX WL HEE L,

2) RREw
RAFIEEVE YRR T D7), ROX 57444

—~ b5 T4 =Bl lhotc, BRI E L T I-CBPC
% CBPC L LT 200mg (Jifli)/kg %5 v b E7cidA
RO E LB 24 MK S L o8 I-CBPC 500 mg
(CBPC & LT 382mg Jffi) 8% 18ck M5 LT
Bloe REREZ AV, BIH 9-1) BHONA T+ -+
Z74—DFEITLD LONL,

7o, b MRACHHE & B indanol DAH T O
THHRE L, ZORBE LUIBTHE7 ST L b
R v, 8118 4 35 X 0° Fig.1 (2 88# L7- /5% Cindanol
i L, #E L7z, 7275 L indanol $a&{KiZ > W T
i3, WEHED indanol % = — F Vi THrE LB O RIC
f-7 o a =& —+ (Sigma ¢, Type I) 7:1%, R
7 7 % —+ (Sigma tt;, Type I1I) % fix T37°C T18Kf
i1 > % 2~X— kL, indanol Z#IE Liz,

X B K &

Lo Mg

A7

I-CBPC # CBPC & LT 200 mg (/1ffi)/kg ##&0
#5735 S MAAREIZRESRISTTRLHE < £9 9.0 pg

Fig.2 Carbenicillin activity in serum after administration of carbenicillin indanyl sodium (I-CBPC)
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/ml &7e b, L3043 HIZH 6 pg/ml, 2 BERIEIZHI4. 5
pg/ml, 4 RERICI3A 3 pg/ml A Lz,

CBPC ZRANMEREOHE LcFe, MmAPEE T #
B3IA/BCBERMBEYRL G 4 pg/ml Thoto, T hid
I-CBPC D303 HIC N TH I UBOBE TH D, 51
BE#IThL VHTRCBS L, 2, 4RBHKICIR
HT& oo, I-CBPCIZ K LABE MAAEEILE
HELTRPNTH-7: (Fig. 2),

v b

I-CBPC # CBPC & LT 200 mg(/I{ffi)/kg 7 &%
BEF2&, MPBEIRE 1EMBICRLIEL, K708/
ml Thote, 2, 4REMAKICK 4pgmlitB@PL, 6
RT3 0.9 pg/ml & 7c s 7oy

CBPC R JME&ZOHS L 7o HaE O MAEEIRE
530438 0.5 #g/ml, #5 1, 2 BsfE#% T 3 #g/mlT
Holahd, 4RHEKRTIIN 2 pg/ml, 6 BRE% TIIRE
T&7y, I-CBPC %#H5LAHAITL HAED
- 7= (Fig.2),

4 %

I-CBPC 500 mg ¢ (CBPC & LT 382mg 1) %
42 1EHD 16ROK/E T2 L, mMARBREZRS1
REBICRE LD, M7 pgml OEAR L, U,
BEEIIWAD L, 6B%ICIZN 1 pg/ml &icsin,

CBPC *RNMEEROHE LT mMAEEZRELCL
1R RIBRICRE & e o 122y, FOEIZK 4 pg/ml Th o
T I-CBPC DOHFEMEIZ bRTED -7 T DM
BRI L# 4, 6 REEICIZH 1 pg/ml (2R A Lz (Fig. 2),

t b

t bz I-CBPC 500 mgg (CBPC & LT 382mg 7
) % 1geRORST5 &, MABEZRE 1BRKIC
%9 2 pg/ml, 2 BERIBICH 3 pg/ml & EH Lins, 4B
FEATIZRD LI 1 pg/ml & 7557,

CBPC % FAAMEZORS L-HATZ, 3#iH 2
Bio ATV OB SIC ST RT3, 1
BT E 1 FBRTHK 1 pg/ml 2 2 & ab7eh, o
RICEW TR E o KBl TE e 7o (Fig. 2),

2. a5 DOWRIL

Jv b

5 v b+ D& I-CBPC %7:(2 CBPC % 50 mg
(i) /kg #|5 LIcBEOBREY, BEEGHS L0
MHCEF D vz o) VIEEIRRD LS Tho 1o,

I-CBPC 25 L=BE, BARADRIMIZRSE 2 4
BT B, 15RITIEEDHITHD Lieds, 3047,
1 Ry RMEIZAY 5,000 pg, 2 REREEIZH 4,000 pg TiZIE
ALTHotc, ZRIIKNL, BEERARLIEONET
IR MBTRAD K 1,400 2g T3 L, MrPMEDS Zh

SFIEEFT LT I0 pg/ml £ TER L, 2BHEKIZ
B L, CBPC ##E5LcB6E, BEREWRIME
12 I-CBPC LHEKORBRED, I5HRITHER LIz
2, BEHGROBIMEE, 24~ 1BEE%ITHY 300 o
DIZIER— VSNV EfRo 7o, MAEERL, 851558
BT 1 pg/ml 2R LHT T, 305 BREIIHET
Eigh ot (Fig. 3),

Fig. 3 Absorption pattern in the rat ligated intestine
' after administration of carbenicillin indanyl
sodium (I-CBPC) or carbenicillin (CBPC)

I.CBPC

Intestinal tissue
(pgX10%)

Serum conc.
pg/ml)

Intestinal cont.
(g X10°%)

Carbenicillin activity
' —
®

Intestinal cont.(ugX10%)

Intestinal tissue(ugX10%)
, ~_Serum conc.(pg/ml)
02 15 30 60 120 (min )

Time after dose

50 mg(act.)/kg of I-CBPC or CBPC was

administered into the intestine

4 2

I-CBPC % CBPC & LT 50 mg (J3{fi)/kg %1 XD
MERBERICES L, FRIAS X OBIRIOAFCSTS
KZfD I-CBPC BER IO V=) iEE%
HIE LR % Fig4 iR L,

FAIRILFF DA S V== o) ViEHES, 858, &3
E&HUT1RHE#ICIIG 40 pg/mlOREE & oo 7278,
UBRA L, 6BH#ICIZN 3 pg/ml ITET Lico —75
I-CBPC DE THAET 5 d D12, FIIRMA T 1 Bf#IC
BEEN 4pg/ml THY, Bhv=o ) LITHLTH
WTH o7

KB IRFAECOB A V= o) ViEdEE, FIRMA &
EIEAEOERERCE Y, #]5 1REERCIT K 30 pg/
mliZEL, DERRD LA, LaL, KBHIRMAPDO I-
CBPC 135 1BsBORREM TS 0.5 pg/ml (KK
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Fig. 4 Concentration of I-CBPC and total carbenicill-

in in the portal and femoral vein of dogs

pg/ml
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§ 30F
s
o
w 20F
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=]
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Time after administration(hrs)

50 mg(act.)/kg of I-CBPC was administered

into the intestine

Yoo TH D, 2RHURBIIHRHCE L leo i, MR,
BRI, WTHIZEWTY, Brrv=vy) Ui
T5kE{D I-CBPC DEI&IZ X D TE 5 o

3. Btk

YR

I-CBPC # CBPC & LT 200 mg(Jjffi) [kg % & O#

B LB, BETBHETIIAVR=) UERE L
T1196D RIS, 92 %oh EAC Bttt S hic,

CBPC DA TR, EPL LI 2HRAETTH
2.5 %8t & h, RAHMEED I-CBPC #E5DHEAICL
BART, Rt S hio v = o) UiFEEERE» -
o

v b

I-CBPC # CBPC & LT 200mg (Ji{fi)/kg &0
WET5 L, RebEHlRIZ728M £ CORETHI3% T
HY, TOKREIIZ24RH £ CITHRl S h e,

CBPC %HAMBEROKRS LicBaE, #1%5R
Iz Bkl & o3 &3, I-CBPCHERICZ HhREL
S EAs» 72 (Table 1),

e b

I-CBPC 500 mg §& (CBPC & LT 382mg f1ffi) %
e 3PICROBE LA, #5580 ~ 6 BHEADRHP
W25 BB 155~810 pg/ml ¢, HEHEEIZW 24 %
CThotc, BEHMED CBPC #EOHS LB T
I-CBPC #5007z h X b BEIZEL K 10~480 xg/ml
T, BEHRIZ 5% TH 7= (Table2),

Bllic I-CBPC 1000 mg (500 mg§t# 2 §¢) & & b 6 f
CRRAOKE LT LLRICHER, ®E15KH % T T 1050
pg/ml TR L7z Bl b b ey, #5% 15~20 BT
BRI TE eh o, 0 ~208 T I35 Reb gkt R D

Table 1 Excretion in mouse, and rat after oral administration of carbenicillin indanyl sodium
(I-CBPC) or carbenicillin (CBPC)
Percentage of dose excreted
Animal Drug Excreta
0~24hr 24~48 hr 48~72hr Total
Mousea) 1-CBPC Urine 11.0 0.05 * 11. 05
Feces 1.83 0.03 * 1.86
CBPC Urine 2.60 0.01 * 2.41
Feces 2.44 0. 02 0.01 2.46
Rat®) I-CBPC Urine 11.02=0. 61 1.06+0. 30 0.70=+0.18 12.78+0.76
CBPC Urine 0.63=0. 20 0.31=0.11 0.16==0. 07 1. 05=0. 32

Dose: 200 mg(act.)/kg

Assayed by Pseudomonas aeruginosa NCTC 10490

* : Not detected

a) Excreta are pooled from 5 mice.

b) Average of 5 rats + S.E.
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Table 2 Carbenicillin activity in human urine after
oral administration of carbenicillin indanyl
sodium (I-CBPC) or carbenicillin (CBPC)

Percentage of dose

Drug and dose  Concentration excreted
(uglmD) (0~6 hr)
I-CBPC
(500 mg tab. 155~810 23.844.42
382 mg act.)
CBPC 10~480 5.3+1.91

(382 mg act.)

Assayed by B. subtilis ATCC 6633

Average of three human volunteers (+S.E.)

BEH222~42%T, Fi5i1333% CTh - 7= (Table 3),
4. [EBRNEBE

Q?UR
I-CBPC % CBPC & LT 200 mg (H{fi)/kg #&EM
BET5EFICEBECHE L, FOBEIIRSE15 30

Table 3
sodium (I-CBPC)

DHETH 64 pglg Thotodd, 1, 2 BHBICIZNLS e
/g, 4 RRBRITITN 20 pg/e, 6 BEMEITIZ 13.4 g/g T
WA Lic, BTIIMAEEL Vb THIHEL, 2084
LEE#305 T 13 pg/lg R L, TO%K 1, 2BHET
12396 nglg HRL, 6 FHARICIIKRETERhs1,
i, ISR EW TR HRE TE 7= (Fig.5),

v b

5. rDiE I-CBPC % CBPC & LT 50mg (]
i) /kg #ROLS5T5 L, BERBECOHB LB
B LD BRREL, WThA SR IBRCREEY
AL, FFTH 14 pgle, BTIX 18 pglg THotc, 25
FfE, 4 FEREMEZIFCIS 9 ve/e, BTIZN 7 relg TH
S, BERTEREECRWThIBRHETE L h -
7o MHCHIT A MBI MAMEE S ISIFHLL, #5%30
3, 1R T 2 pe/g Thoot, 4BRTIE 1 pg/gD
LV E R T2,

T of, B, O, B, IR, BHAOKEIIIHER,
THOBHICE W TIHBTE o e (Fig. 6),

5. Rt

1) HEERENC X B I-CBPC » x 2 7 vk i

X3 B HE— in vitro

I-CBPC %35y bD/INBRIVOFHESA— M E in

vitro TA v F a~X— b LEBRO—FE N4 F 5~

Carbenicillin activity in human urine after oral administration of carbenicillin indanyl

Concentration (ug/ml)

Percentage of dose excreted

Volunteer 0~ 3hr 3~6hr 6~15hr 15~20hr 0~3hr 3~6hr 6~15hr 15~20hr Total
A 1050 510 330 * 13.35 18.00 8.21 * 39. 56
B 114 1030 38 * 3.58 19. 06 4,82 * 27.46
C 112 930 35 * 3.09 15.14 3.34 * 21.57
D 275 640 153 * 10.72 27.09 4.01 * 41.82
E 630 335 64 * 17.45 8.52 2.85 * 28. 82
F 193 730 28 * 6.82 21.30 11.56 * 39.68
Mean 395.67 695.83 108.00 * 9.17 18.19 5.81 * 33.15
+S.E. +139.29 =+96.54 44.06 +2.12 +2.31 +1.27 =+3.09

Dose: 2 tablets of 500 mg (382 mg act.)/body
Assayed by Pseudomonas aeruginosa NCTC 10490
* : Not detected
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Fig.5 Carbenicillin activity in mouse tissue after oral
administration of carbenicillin indanyl sodium
(I-CBPC)
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Fig.6 Carbenicillin activity in rat tissue or serum
after oral administration of carbenicillin indan-
yl sodium (I-CBPC)
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Fig.7 Bioautograms of carbenicillin indanyl sodium
(I-CBPC) incubated with intestinal and liver

homogenates of rats
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Solvent system: Methyl isobutyl ketone :
acid: H,0=6:1:1

Bioautography: Normal nutrient broth with beef
extract (pH6.8)

Test organism: B. subtilis ATCC 6633

Acetic

Table 4 Hydrolysis of carbenicillin indanyl sodium
(I-CBPC) in biological materials

Samples* Species Half life(min.)
Serum 20% Rat 1
Rabbit 5
Dog 35
Human 20
Serum 80% Rabbit 2
Dog - 12
Human 7
Liver
homogenate 40% Rat <0.5
Rabbit 1
Dog 2
Intestinal
homogenate 20% Rat 15
Rabbit 15
Dog 50
Stomach
homogenate 60% Rat 45

* : Incubated with I-CBPC (200 zg/ml, final conc.)
at 37°C in 0.1 M phosphate buffer (pH 7.4)
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Fig.8 Bioautograms of urine after oral administration
of carbenicillin indanyl sodium (I-CBPC)
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Dose: 200 mg (act.)/kg (rat, dog), 500 mg (382 mg
act.)/body (human)
Solvent system: Methyl isobutyl ketone: Acetic
acid: H,0=6:1:1
Bioautography: Normal nutrient broth with beef
extract (pH 6.8)
Test organism: B. subtilis ATCC 6633

Table 5 Excretion of indanol in human urine after oral administration of carbenicillin indanyl

sodium (I-CBPC)a

Percentage of dose excreted®

Conjugated form

0~3hr 3~6 hr 6~15hr 15~20 hr Total
Glucuronide 20.7248.54 26.51+8. 94 26.56+12. 05 8.01+6.78 83.41+5.58
Sulfate 0.63%0. 41 0. 8840. 58 0.31=% 0.12 * 2.17+0. 85
Free 0.1720. 36 0.24=0. 07 0.19=4 0.07 * 0.61=20.07

a) Dose: 2 tablets of 500 mg (382 mg act.)/body
b) Assayed by gas chromatography
* : Not detected

Average of 6 volunteers (+S.E.)
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ABSORPTION, DISTRIBUTION, METABOLISM AND
EXCRETION OF CARBENICILLIN INDANYL SODIUM

Yosuiuaisa Kimura, HirosHl Kano, YasuHIRO NoOGUCHI,
TEerj1 TaNnaka and KiNOo SHIMOOKA

Nagoya Pharmacology Laboratory and Chemical Laboratory,
Pfizer Taito Co., Ltd.

Carbenicillin indanyl sodium (I-CBPC) was readily absorbed after oral administration to the mouse, rat, dog
and man, and its antibacterial activity in the serum reached a maximum within 2 hours. On the other hand,
carbenicillin (CBPC) when administered orally to those species did not reach comparable blood concentrati-
on to I-CBPC. I-CBPC administered to the rat ligated intestine was also better absorbed than CBPC admi-
nistered same way. It was noticed that I-CBPC was rapidly hydrolyzed by tissue esterases to yield CBPC and
indanol, thereby antibacterial activity found in vivo was virtually due to CBPC.  Carbenicillin activity in the
urine was also higher by oral administration of I-CBPC than by that of CBPC in all species examined.

Tissue concentration following oral administration of I-CBPC to the mouse and rat showed higher levels in
liver and kidney than in other organs and serum.

Bioautography indicated that CBPC was the only antibacterial substance present in the urine of the rat, dog
and man after administration of I-CBPC with the free of benzyl penicillin. The indanyl moiety resulting from
the hydrolysis of I-CBPC, was also excreted in the human urine in good yield mostly as glucuronide and some
as sulfate conjugates.



