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STUDY ON AC-PC AGAINST URINARY TRACT INFECTION
—FUNDAMENTAL AND CLINICAL INVESTIGATION—

Masaaki Oukosui, Yorio Naipg, Takeshi KawaMura,
Takashi Kawakami, Keizo Suzuki and Ichirdo NacAkuBo

From the Department of Urology, Keio University School of Medicine
(Chairman : Prof. M. Ohkoshi, M. D.)

Evaluation of AC-PC or 6-(aminocyclohexane carboxamide) penicillanic acid has been done

in the laboratory and clinically. By oral administration of single dose of 250 mg, peak blood

level of 10 7/ml was attained at 30 minutes after administration which showed rapid absorption

of the drug in the alimentary tract. About 40 % of the amount taken was excreted in urine

within 2hours with peak level of 2,000 y/ml.

Minimal inhibitory concentration of AC-PC was

much higher against Gram-negative rod bacteria than that of ampicillin or carbenicillin. How-

ever, AC-PC has been effective in the treatment of primary acute infections of the urinary

tract. The pathogens were mostly E. coli strains. The effectiveness of this drug in the treat-

ment of simple urinary infections might be due to high drug level in urine which exceeds

minimal inhibitory concentration against the pathogens.

SR =v Y vo—fTH % 6(1-aminocyc-
lohexane carboxamide) penicillanic acid
(AC-PC) ico\ T BT OEBRIHYE 3 X 0FR
KRB 2 D THRET 5.
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1) R

FRRYERE X D A UCEEO —HE2 /L,
AC-PC, AB-PC, CB-PC, CER » MIC %#JELHK
st L. Table 1 oz &< AC-PC o MIC 13
AB-PC, CB-PC, CER ich~T—HicEL, BHic E.
coli, Proteus mirabilis &gt~ TiE 10~20 0B

ZARLTWB., RICER AC-PC 25 LicBE X
Do BEL 7Rk (E. coli 64 wo¥% AC-PC, AB-
PC, CER o MIC #WELHE LIcL 25, Table
2W@RTTEL, &IF Table 1 @ E. coli oot
ERIROERY 2 ke, 7k, EAESEERPIREME
ERE RS L0, AR (Davis © minimal me-
dium)® FRGCIEEL, FiFEZAVGIEZ0 MIC
ERHEOLTH X D ET L, HEEREH (R
BEBMboBEN L 0 d) e AC-PC D#iE
ERZIBETS2HERETND 2 LR BN, mEY
FWieMIC ez B bhinds- & (Table 2).
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Table 1 AC-PC opfgfrik MIC

Organism Slt\?ain MIC y/ml

0. AC-PC AB-PC CB-PC CER
E. coli 1 5 1 <0.5 2.5
5 100 25 5 2.5
10 25 2.5 2.5 2.5

14 100 10 5 5
24 100 2.5 1 2.5
37 100 5 5 2.5
61 50 2.5 2.5 2.5

79 100 2,5 2.5 5

101 50 2.5 5 5

104 50 25 25 5
Citrobacter 205 100 2.5 2.5 100
Klebsiella 76 | >500 >500 >500 50
313 | >500 50 — —
343 | 500 500 50 500
Cloaca 402 250 100 2.5 500
403 250 50 25 —

Proteus 503 25 2.5 0.5 2.5
mirabilis 516 25  <0.5 <0.5 2.5
Morga- 617 100 100 2.5 250
nella 618 100 2.5 1 —
Rettgerella 743 | >500 500 500 5
Pseudo- 1007 | >>500 500 2.5 >>500
monas 1015 | >>500 >500 250  >>500
1031 | >>500 >500 100 >>500
K-12 R306 10 1 1 2.5

R743 >500  >>500 500 50

PM-1 R743 500 >>500 500 500

Table 2 MIC p&BEIEM ks L O EFEXR

B Lo K
AC-PC

minimal] gae | ABPC | CER

medium| KEZH
1. E. coli 50 50 3= 3~15
2. E. coli 50 50 | 3= 3~15
3. E. coli 50 50 3= 3=
4, E. coli 100 50 | 3~15 3~15
5. E. coli 100 50 3= 3~15
6, B. coli 100 100 | 3= 3~15

250mg % 1 EHEMEYS L, #BE 8 & L ¢ Streptcoccus
hemolyticus @ Cook HaEH LEBE X v iEL
%o, Table 3, 4 IFRABT 4 40T TH 5.
MPEEL Fig. 1 ©R3 2 & 305 C peak iwin
b 2 R TOEICEA U 4 R IR RE & T e,
R 3 X OURAPEIRERIZ Fig. 2 WRT 24
T, RAPEEE, 1RC peak kixh, 0L %
20007 /ml ;EOGEWEEZRLCWB, £, Lidwn
CEA U4 KT 100r/ml, 6 BETE 0 &ico
fo. FRePEIREIL 6 B CR50% T, £D80%1L 2 K
RO ER STV 5.
3) AC-PC o B-lactamase & X 540 (Table 3)
B-lactamase T penicillinase, cephalosporinase @

Tt
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Table 3 Susceptibility of AC-PC to penicilli-

BHFE B2 B, T substrate profile %2, 4 sub-
strate X5 MiAHEooFaa, BERT X5 T
HZicBEicBh. FIS 7o s BREEO p-lactamase (%
cephalosporinase & UCOMWE Y d - 725 DA %,
penicillinase & L-CoME DML © DIEL pen-
icillinase fifte~—» —% b ORETOELELLED
BEETHERT, FELChERAVERELL.
Novick ¢ micro-iodometric assay?® ¥ 7275
¥, BIRMEEEO sonicate @ 20,000% € AR ERE
PHEEEL Lic. AC-PC 13, BRX3 5 affinity
1T, AB-PC X vizfEw2%, CER Lviz@E<d, —o
BTk, —R AB-PC X 0 EFID X 5 ThBM, S
o, maximal velocity 13=FrhgEth-7%. Lk

nase from E. coli K-12 € Rpc-743

Substrate Vmax Km
AC-PC 557 4Xx 107
Ampicillin 75 4% 1070
Cephaloridine 145 1.4%x107%

Enzyme activity : measured at 20° & pH 7.0
by micro-iodometric assay-

Vmax

Km :

protein/min

expressed as M.

: expressed as p moles hydrolysed/mg

Table 4
B 5 i} e & #®
. £E | BimER (g8 =B | Ak
1. ARk | W | & K E. coli 105/ml<| 1.0x2 | + |5~6/ E B | oL
2. RpEEREs + | % ¥ E. coli 105/mi<C| 1.0x3| + | 3~4/ B ® BHE O 7wl
3. 2 + | % % |E. coli 105/ml<| 1.0x3 | + | 3~4/ = HH | mL
4, SMEEERCS + | % B E. coli 10%/ml<| 1.0x4 | £ |3~4/% B % HE | L
5. %“[ﬂ%%ﬁ H  150~60/ [E. coli 105/mi<l| 1.0%x4 | — | 1/3~4 B EH | mL
6. AikEEMEs #1006/ |E. coli 10%/ml<| 1.0x4 | — |i/10~12 & & HH | el
7. apEEMss | W |10/ E. coli 105/ml<| 1.0x4 | — — e % B | ML
8. b #+ | % ¥ E. coli 105/ml<| 1.0x4| — |2~3/ [ 2 B L
9. FdkBEMEL | + 20~30/ |E. coli 103/ml<]| 1.0x5 | — — B | AH| L
10.  BEEERK + | % ¥ E.coli 10%/ml< | 1.0x7 | — — S HH | mL
1. Mm% | + | & B coli 105/ml<| l.ox7 | — — e B R | el
12, ZERERse + | % ¥ E. coli 10%/ml<]|1.0x7 | — |3~4/%4 KB ¥ G| 7L
13, BAMEEEpEs + | 2~38/ |E. coli 105/ml< | 1.0x7 | + | 1/5~6|E. coli 180/ml g;g L
14, Bk + | 5~10/ [E. coli 10%/ml<(| 0.5%X7 | & | 1/3~4 = HE | kL
15, ZapkEEprs — |20/  |Proteus 10°/ml<| 1.0%4 | — |2~3/ fe B | il
16, fapBsbtse | + po~so/ PR L yoxz| — | B | E® | kL
. mEbb | - & o O R L Jloxr | - — B | AR EL
Table 5 FERICIT B RETWIEFTR
2B 4 BT M ghe | B 5 R )y om ) mrA
W B 1 EmER (8D W B | Ak

1. W R E K 4 # 1.0X2 - - BB 7% [

2. MEBERB K H H 1.0x2 - - B #H | 7t L

3. WOHE MR E % + 1 1.0x2 - +F A | L

40 WOB MR E K it HH 1.0x2 - + BEH | R L

5. ma bR ML | BT @ |noxs| - - lEm @ |x L
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Ao CEENOERBESTR L {bdvo TrignH]
4, ABPC & &% bRl E TRV E
Wz X3, (a3, standard o 30°C K
&30, oL, BRoRE T 20C K
#fi7r - ke, standard £ Km 349 1/10,
maximum veloctyit# 3 5+ 70 %). 7o¥s, Pollock®
7t ¥ Dy~ 5, physiological efficiency 1 AC-PC 23
16, AB-PC 1R20& %LV, L&L, CER &
1 EEL, RBECERS BT CEH L
251, Big, toBRwELTAECHTS MIC
%, AB-PC = AC-PC X &\,

B K K #H

Wl LA MIC OFwZ &bk EBRE
R BAt L, SHEORE WG TR, T
O AR RITE, SUEMEERER 4 6, BfH:
BRG], 260 ChHD. BERINED 1 HZER
Z£F1HL.08 THD BELHEE2~THETHS.

Table 4 T2 &<, BEERLZCONTL, 1
Ak, 2~3 B CEABEOEMELS I ORI RO
WELRD T 5. BOBEMALE D I ERIOW
THERREOBELEHZTUND,

FCJEENT, E. coli 144, Proteus 14, Staph.
epi. 2B CH - o, FHRECOWTIEHBRH L Chins

WEGRIRE S 3 T OB IR S o~k Table
S RTZELBERENZI2~3 B TH5E, Fic
BT, RESWRPOEOEBEIISEDBIS. 7
B1, 2DEFCOWTIE, RESUETOEONE
AR, BB Ch o . 3, ADE
BICIEDOHAN 240, BMmBRITIE IR
DTS, BFERELZCOWTIE, RHEHORREY A
Tiieho o,

a % 8"

bibiliEE PC o=y 7 OGO H5Z L%
i AC-PC 55 IREE S ¥ fo LA iERI 2 5
Bl 7. ZOREMCOWTHRRS EREE 2 BETX b3k

RER AR RS, RATBER(E), RBC 1~
2/GF, WBC 2~3/GF, kg (+), rods (), &

R 2Bl AC-PC %85 L. AC-PC 250mg

PIMR#30~405 L e HF D urticaria %38z, 4
VAZ IV ABET D LI05HERRER, wkmgE
LD, FoOLEME 170/80 FRiEeok:, SX5E BT
obh, WHRNEIMBOEMEZRDI-OT, BEK
ABEtE, vam—57 40mg GELE. 20~3004%
X b urticaria 3 X UTEREERIER L 7.
fDFEFI DT L2 BWERZ R DI ds- 1o,

Z =3

UERET % & bbb © WH e L 5E
12, BWRED S TH B 261 FRAHLIIF, DX
) 3 6l & eplicfr@mds bz, AB-PC,
CB-PC, CER rHEL T AC-PC oMIC 235
WEEZ LB BprbEE, BWERAZLN
7oz &1k, ACPC ofif~0oBFHRENWC &,
BLUORBOWRPEERLOADC L LB B0
RIS,

To¥s, MBMERYMEC L Tk, EYRES
0, BB IHC L BRASINE - mEE
WWERFES L TH 2 BB S 50, KB,
P8 M BCRE FE 6 O KR4 2% penicillin-cephalo-
sporin AFEANC K UREM A H 3 5 M &
26082, WINEFALZRWIETC 2@xanikd
HEgEL Bz 5,

X ik
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