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WIRZBRHAIZ 3513 % Pipemidic acid DE:RE & &K

ZHRE - i ERE - BAEX
MPRFRERBRBRIELE
(EfE - TREREED

s (-]

Pipemidic acid (M1, PPA & B54) 1% 1973 48, < H
EIBAPIFATICIS VW THHE I I H U ERE#
T, Fig 1 0> 2BE2ET 5, FRIRTRERBBES
FEDQWBEAE UTIL A I N T3 Piromidic acid
(UUF, PA 2#59) &Rfkic pyridopyrimidine ¥
HTH20, PARKUWS OLOEME2ETS &b
T3, PPAREELLTY S 2BRBEEIRBYTH D,
P A % Nalidixic acid (JJF, NA &#3) L8153
REBBECIBEY B CE T, 351875 sBEEIR
UTik ABPC, CEX, PA 35X0°NA X b HiE»
<, BB LU T2 CBPC X b 4 HiBEH»E <,
A OHERE BRNE2REY, PAPRPNAED
SRR TRIBZNEVDIAT VS, T2, &F
BHEAED S ORNMGERIFT, BEACRBINTICE
PR UTRABNEBE I h, #iENESh
T3,

Fig. 1 Chemical structure of PPA
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1. HEhH

REEBYGERE 2O DML 7= E. coli, Klebsiella,
Proteus |&, Pseudomonas aeruginosa, Serratia mar-
cescens ¥ X U8 Staphylococcus w35 PPA DOHH
D% AACEREFABIE T & b PIE L, AS5UX
Table 1, 2, Fig. 2~5 127x3,

E. coli wxt4% PPA o MIC i 0.78~100xg/ml
CHAL, ZTDIZEAEH 3.13 pg/ml LIFC, NAX
h1~2%, PA XD 3~4 HFEMERXRLI, Pro-
teus 3 XU Klebsiella wo\~T¥ E. coli 1337
BOBBTH >z ¥z, PPA [ifhEE (100 pg/ml L)

) X E. coli 18753 TH-7ch, NATIEE. coli
15 ¥k, Klebsiella 4%, Proteus 1#pifitETh b,
XBIZPATIE E. coli 13%%, Klebsiella 2 ¥, Pro-
teus 1 HHViHETH - 1o

Pseudomonas 15 #:Tix, PPA o MIC (¥ 12.5 pg
/ml 233 %%, 25 ug/ml #36 %%, 50 pg/ml 35 X0 100
pg/ml RENER3BTH Y, NA Tt 25 pg/ml 35

Fig. 2 Cross-resistance between PPA and NA
(E. coli 182 strains)
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Fig. 3 Cross-resistance between PPA and PA
(E. coli 151 strains)
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LY 50 pg/ml LR EN 1T, D 13 Bui 3T
200 pg/ml DA EETiETH o fce EBITP AT S S
3 Tah - feniek 400 pg/ml DL EEMEERRL I,
Staphylococcus epidermidis \=xt<+ 2% PPA o
MIC (% 6.25~200 pg/ml =3AGL, ¥—7i% 12.5~
25 pg/ml 12 b, 77 ABREEOCZNRI Y LEMER

Fig. 4 Cross-resistance between PPA and NA

(Pseudomonas 15 strains)

L7z, ¥, NA T PPA XH1~2%%E<, PAT
% 6.25~50 pg/ml 125 L PPA X hi2iF 1%, NA

Ih 2BHENMETH -,
Staphylococcus aureus Ti¥, PPA T 25~100 pg/

ml, PA T 12.5~25 ug/ml, NA T 50~>400 pzg/ml
oA LT e,

Fig. 5 Cross-resistance between PPA and PA

(Pseudomonas 5 strains)
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Table 1 Sensitivity distribution of clinical isolates

1

74
4

>400 313
400 1
200 115
% 100
X 50 1
O 25 1
Z 125
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1.56
0.78
0.78 1.56 3.13 6.25 12.5 25 50 100 200 400 >400
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Organisms Drug = -
'0.78 1.56 3.13 6.25
. coli PPA | 3 117 46
PA |
NA | 3 84
S b
Klebsiella PPA 14
PA |
' NA i
Proteus PPA 1 8
PA
| NA 1
Pseudomonas IP PA
} PA
NA
Staphylococcus PPA
epidermidis PA
NA
Staphylococcus PPA
aureus PA
NA

~ MIC (pg/mi)

(No. of strains)

12.5 25 50 100 200 400 >400
3 9 2 1
44 82 8 1 12
5 1 3 4 6
1 2 2
3 3 1 1
5 1 1 3
2
5 3 1
5 1 1
3 6 3 3
5
1 1 6 1 6
15 20 7 8 1
28 9 3
4 32 4 2 4 6
2 3 2
2 4
3 3. 1
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Table 2 Sensitivity distribution of Serratia marcescens
(No. of strains)
Drag | MIC (ug/mD) B -
! 0.19 0.39 0.78 1. 56 3.13 6. 25 12.5 25 50 100 >100
PPA 1 8 9 7 7 9 16 25
GM 2 14 18 30 9 7 2

AKM 1 3 8 24 9 7 9 21
ABPC 3 5 8 66
CER 82
CEZ 1 81
CBPC 1 1 5 9 10 1 55
SBPC 3 2 5 8 5 8 1 50
CL 1 4 1 76
TC 4 18 13 16 31
Mno. 6 58 7 8 3
EM ‘ 1 1 16 64
NA 10 12 13 10 6 4 27

Serratia =435 PPA © MIC (% Table 2 i</
X 51z 1.56~>100 pg/ml )5 FHHL, GM X v &
fExRL, AKM, NA L igRBEDHHTH - 1,

2. MRS X ORFENLER

KD : BTEERA 2 2C2EE: PPA 1g %1
EfEn#EL, mPEE (&5 0.5 1, 2, 3, 4, 6 FF
%) ¥ XORPEUER (55 0~1, 1~2, 2~4, 4~
6, 6~8, 8~12M:fIR) % PUE L7z (Table 3, 4, Fig. 6),

FEE(2) : BTEERA 5BIC22iEH PPA 250 mg
F IV PA 750 mg % 1 [EEOHEEL, Mmp@EE &y
1, 2, 4, 6 B ¥ JORPEIRR (54 0~2,
2~4, 4~6, 6~8, 8~10B%fH/R) % cross-over Tlf
BHRE L. 7ods, AERIIFIHRO RN ICATT2
double blind controlled study o #EH5BHREDEE
data #7185 BHYS R TER L foo

EB3) : BTHRLEE 1 Az PPA 500mg

Table 3 Plasma level of pipemidic acid in
healthy human male adults

(1 g/person, p.o., single administration)
1

Time after administration Chour)

Case |
o5 | 1 | 2|3 | 4 6
1 1.7¢| 3.8 | 35| 29! 19|17
nd | 1.6 | 7.4 | 3.8 . 17 | 1.5
average | 0.9 | 2.7 | 5.5 | 3.4 \ 1.8 \ 1.6

* concentration (pg/ml)
nd : not detectable (<1.5 pug/ml)
Pipemidic acid administered : 250 mg tablet

Y 1EEOREL, MpRE (&51, 2, 4, 8RR
FIORPERR (BEH 0~1, 1~2, 2~4, 4~8 FF
IR ZHE LI,

Lk 3EBRORBEREE, WTFhi E. coli Kp Hh#
BREHEEL, #E»» 71k (PPA BENENERED
FEE) X D fTisoto, BEEEMBRITnFRENEDHE
AIMEE R, RPERERED HE5: pH 7.5 ©
0.06 M BEEAEER X BV CIER Lice Fio, RITELR
OIRER THERA R L TRBuc L,

$E 81 Table 3~9, Fig. 6~10iz/~7,

Fig. 6 Plasma level of pipemidic acid
in healthy human male adults
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Table 4 Urinary excretion of pipemidic acid in healthy human male adults
(1 g/person, p.o., single administration)
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Time after administration (hour)

Case Item ’ — B ’ ‘ I —
1 | 2 4 ; 6 { 8 1 12
- 780 | 2,600 2,380 1,122 705 | 560
Lo 4 3 67 63 65 110
1 | a 42.12 96. 20 159. 46 70. 69 45.83 | 61. 60
Cor 4.21 9.62 15.95 7.07 4.58 6.16
| er 4.21 13.83 29.78 36.85 41.43 : 47.59
e 351 | 3,850 2,500 1,260 669 | 380
| v 70 40 85 85 81 L 220
2 T oa 24.57 154. 00 212. 50 107.10 54.19 | 83. 60
| or 2.46 15. 40 21.25 10.71 5.42 | 8.36
i cr 2.46 17.86 39.11 49. 82 55.24 | 63. 60
j c 537.9 3,249.4 2,447.1 1,201.4 685. 1 ‘ 440
v 62 38.5 76 74 73 165
average ‘ a 33.35 125.10 185. 98 88.90 | 50. 01 72.6
r 3.34 12.51 18.60 8.89 | 5.00 | 7.26
oer 3.34 15. 85 34.45 43.31 48.31 ; 55. 57

¢ : concentration (pg/ml)

r : recovery from urine (%)

v : volume (ml)

cr : cumulative recovery (%)

Fig. 7 Urinary excretion of pipemidic acid
in healthy human male adults

a : amount (mg)

Fig. 8 Plasma level in healthy human
male adults

(1g /person, p.o., single administration)
5k O Pipemidic acid : 250 mg/ person
® Piromidic acid : 750 mg/ person
| p.o., single administration
3,000 150 (average of 5 persons)
= 4r
3 -
X 3
= 40> z .
}E,, O Concentration g %
25 000l ° (Recovery ‘2 ) § -
’ average o ersons) |
5 B -
= = &~
= ]
g 12073
Y £ 1F
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Time after administration (hour)

PPA 1g B5%DFHMmAPRED © — 273 2 BRI%
ZHh, Fi#5.5 pg/ml R, BE & LITHIKL,
6 Rt TH 1.6 pg/ml 2RI, ¥z, FHRFBEE
DE =213 1~2KRBRCH D, ZTOMEILH 3,250 ug
/ml T8 ~12B: IR T b 440 pg/ml %30, 12 B %
TORPEIRERILTFH 55.6 % Th - 1o

PPA 250 mg #45 & PA 750 mg 5 ® cross-over
X BHETIE, AP REDO Y — 71X PPA BTk
1% (1.9 pg/ml) i, PA BFTIX 2~4 Bk
(#7 3.0pg/ml) ©@Hh, PAFDIZS )15 HEDE
EZR LT, ¥, 6RO EBEIX PPA BT 1.1
pg/ml, PAFET 2.2 pg/ml TH -1 RICFEHRF
EDe— 7k PPA BETIL 0~ 2BRIRCH b, # 620
pg/ml, PA BECiERLE -2 13 bhT, 4~8F
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Table 5 Plasma level of pipemidic acid in
healthy human male adults
(250 mg/person, p.o., single admin_istration)

Table 6 Plasma level of piromidic acid in
healthy human male adults
(750 - mg/person, p.o., single administration)

l Time after administration (hour) Time after administration (hour)
Case ; ; - Case e ‘
1| 2z | 4 | 6 N

1 1.8 | 1.7 | nd | nd 1 0.46* | 0.60 | 3.3 | 4.2

2 1.7 nd | 18 nd 2 0.43 | 0.40 | 14 | 17

3 20 21 | 19 1.9 3 1.6 | 3.6 35 18

4 L 19 L9 | nad | L9 4 7.0 | 96 68 = 29

5 2.1 21 | L9 | 19 5 | 073 0.8 | 074 0.4
average | 1.9 ‘ .6 | 1.1 1.1 average i 2.0 ‘ 3.0 3.1 1 2.2

% concentration (pg/ml)
nd : not detectable (<1.5 pg/ml)
Pipemidic acid administered : 83.3 mg tablet

Fig. 9 Urinary excretion in healthy
human male adults
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é -2 60 %
— 4001 /O Pipemidic_acid : §
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53001 50 mg/person 40 8
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* concentration (pg/ml)
Piromidic acid administered : 250 mg tablet
Fig. 10 Plasma level and urinary excretion
of pipemidic acid in renal insuffici-
ency patient

(500 mg /person, p.o., single administration)
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Table 7 Plasma level and urinary excretion of pipemidic acid in renal insufficiency patient
Patient : H. K., male, 70 years old, body weight; 59 kg
Renal function: creatinine 11.1 mg/dl, BUN 86 mg/dl
PSP 15 min. 1.8%, 30 min. 4.2%), 60 min. 10.02%, 120 min. 19.9%
(500 mg/person, p.o., single administration)

Time after administration (hour)
Case Sample Item ; ,
| 1 2 | 4 | 8
Plasma concentration (pg/ml) i 43.5 40.0 i 39.0 : 27.5
concentration (ug/ml) <8.0 143 | 5720 |  4L5
H K. | volume (ml) 90 | 72 ‘ 71 | 193
Urine amount (mg) | <0.72 ‘ 1.03 ‘ 4.05 | 8.01
recovery from urine (%) | <0.14 i 0.21 ‘ 0.81 ; 1.60
cumulative recovery (%) ‘ — i 0.21 i 1.02 ‘ 2.62
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Table 8 Urinary excretion of pipemidic acid in healthy human male adults

(250 mg/person, p.o., single administration)

Time after administration (hour)
Case Item e e (- - - e e
2 4 [ 6 8 10
c 420.3 124.2 | 168.2 | 170.3 93.7
v 236 355 L 182 116 102
1 a 99.19 44.08 30.6 19.76 9,56
r 39. 68 . 17.63 12.24 7.90 3.82
cr 39.68 | 57.31 69. 55 77.45 81.27
c 1,049.0 | 440.1 137.7 | 179.1 98.5
v 60 134 268 107 98
2 a 62.94 58.98 36.89 19.16 9.66
r 25.18 23.59 14.76 7.66 3.86
cr 25.18 48.77 63.53 71.19 75.05
c 891.4 | 283.9 208.8 154.1 69.4
v 116 180 139 108 115
3 a 103. 40 51.10 29. 02 16. 64 7.98
r 41.36 20.44 11.61 6.66 3.19
cr 41.36 61.80 73.41 80. 07 83.26
c 729.4 486.5 218.8 335.1 111.7
v 94 132 108 48 84
4 a 68.57 64.22 23.63 16.08 9.38
r 27.43 25.69 9,45 6.43 3.75
cr 27.43 | 53.12 62.57 | 69. 00 72.75
c 520.1 186.3 105.8 183.6 93.7
v 200 357 272 104 93
5 a 104. 01 66. 51 28.78 19.10 8.72
r 41. 60 26. 60 11.51 7. 64 3.49
cr 41.60 68.20 79.71 87.35 90. 84
e 620.5 246.0 | 154.9 187.9 92.1
v 141.2 231.6 192.2 96.6 98.4
average a 87.62 56. 98 29.78 18.15 - 9.06
r 35.05 22.79 11.91 7.26 3.62
cr 35.05 57.84 69.75 77.01 80. 63

c : concentration (ug/ml)
r : recovery from urine (%)

v : volume (ml)
cr : cumulative recovery (%)

RIRICHy 116~139 pg/ml OPET Ho7tc, 10T %
coRPEINZRL PPA BCH80%, PARFTINIOY

'Cé i) f»:-o

RCBREBED mPBRET 1HMBc -2 5
h, 43.5 pg/ml %R, 8RERIALTY 7l 27.5 pg/ml
R, i, RPENRIISHETT26%TH

27

1. wgEE

B 5K AY R B

a : amount (mg)

PR 484E 9 A 7 H 49 4F 12 A ¥ T WFRFESET
{F R X OBIEREE D WRERI 222 LTcA ki &
OABEBES, AOHEY & bickh o\ Hiflilo R R RYYE
BER2M, BIOAHHEY & iso s MR IRY
fER# 65 FlDF 157 Pl o\ THRGET Lz,

ML T ~83F T, FB596, 498 HITH 5T,

2. ®BH5FHE

1 B 250~4,000 mg (125 mg £g, 150 mg &, 250
mg $¢, 500 mg M) & 2~4E (2HXERL) TH
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Table 9 Urinary excretion of piromidic acid in healthy human male adults
(750 mg/person, p.o., single administration)
Time after administration (hour)
Case Item ————— o e
2 4 6 8 10
c 42.0 52.5 96.0 189.0 106. 9
v 164 448 205 90 88
1 a 6.89 25. 60 19. 68 17.01 9.41
r 0.92 3.41 2.62 2.27 1.25
cr 0.92 4.33 6.95 9.22 10.47
c 76.9 173.1 114.6 125.1 46.1
v 66 147 158 95 115
2 a 5.08 25. 44 18.10 11. 88 | 5.31
r 0. 68 3.39 2.41 1.58 0.71
cr 0.68 4.07 6.48 8. 06 8.77
c 85.3 149.4 119.7 101.8 51.9
v 98 115 97 70 128
3 a 8.36 17.18 11.61 7.12 6. 64
r 1.11 2.29 1.55 0.95 0.89
cr 1.11 3.40 4.95 5.90 6.79
c 84.0 180.9 170.5 89.1 65.7
v 73 136 125 82 96
4 a 6.13 24. 60 21.32 7.31 6.31
r 0. 82 3.28 2.84 0.97 0.84
cr 0. 82 4.10 6.94 7.91 8.75
c 35.7 62.6 77.0 189.0 111.7
v 260 470 320 108 107
5 a 9.29 29.43 24.63 20.41 11.95
r 1.24 3.92 3.28 2.72 1.59
cr 1.24 5.16 8.44 11.16 12.75
c 64.78 123.7 115.6 138.8 76.5
v 132.2 263. 2 181.0 89.0 106. 8
average a 7.15 24.45 19. 07 12.75 7.92
r 0.95 3.26 2.54 1.70 1. 06
cr 0.95 4.21 6.75 8.45 | 9.51
c: concentr;tion (pg/ml) -» _—_v—:_\:c_)lume (mD) “ a : amount (mgj’“‘m o -

r : recovery from urine (%), cr: cumulative recovery (%)

#UFEOHEE L, B5EBHL3~40 B THRESRIT
1.35~90g TH-t (EWFADLD 1ERATHIEL
T BIEE <)o

3. ERERRUSR
RFHITRATPE R S UHE THEAL T B TFELD
FHHEECHE - T,

2 (H) © BERER S L OMERRT R E bieiidkL

o N)
BE(+) ¢ BEERD BB ROV haic

WEXADI LD
(- - BEERS XUMEAFT RN E bidEy
ZDIEh ot b D

FEPCAE ARSI Table 10~12 1IR3,

157 BIrRE%h 92 B, A% 51 B, %Y 13 6, 188 1 61
THEPRILT B THoteo LD 5 b B/ RIZEYE
92 BITIIE %) 62 B, H%h 26 B, R4 HITHEHR 95.7
%, ET-BUMEs RBRYYE 65 B TIXIE R 30 B, Bh 25
0, 4% o B, T 1BITHLE 5.0 YOEER R,
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Table 12 Clinical effects of PPA
. . No. of Effectiveness
Diagnosis cases Excellent Good Poor Unknown %)
2 Cystitis 73 52 18 3 95.9
.g Pyelitis 1 1 100
E§ Pyelonephritis 8 5 3 100
2.8 | Gonorrhea 1 1 100
2% | Prostatitis 8 3 4 1 87.5
'é«: Spermatocystitis 1 1 100
Z Subtotal 92 62 26 | 4 | 95.7
s Cystitis 55 27 19 8 1 85.2
©
T E gl Pyelitis 1 1 100
§ E-g Pyelonephritis 8 2 5 1 87.5
E,E:‘E Pyonephrosis 1 1 100
o = 1 S ~ e S SR R
5.5
3 Subtotal 65 30 5 |9 1| s
o _ (SRR o SRR
Total 157 92 51 13 1| a7
Fig. 11 Case No. 65 Pyonephrosis O. K., male, 44y
LCET 4e] sppc 12 16¢ 12¢
°C
40
39
Body temperature
38
TN y \fv AVAPNSV,Vv v
lu/me 18 20 22! 24 26 28 30 ¥ 3 5
BSR (mm; 1hr/2hr) 9423 1645 2V4
CRP + - 4+
BUN (mg/dl) 12.9 36.0 62.4 53.9 41.1 33.8 28.2 21.5 16.1
Creatinine (mg/dl) 6.3 4.7 3.1 2.0 1.7 1.5
WBC in urine/HPF it H 8/F 10/F
Organism Kleb.  Kleb. Kleb. (=) (=)
MIC (ug/ml). CET; >100

KICBEERI OEBREC BTL, SBPC LA#ID
SR TRMERERE, BT LEENco
WTEDREERHRT S,

fiEfl No. 65 (Table 11) O. K., 447F, 5,

EREFHAAR S IO EKBECADIL B EBX
EGIT, EBicK®Ea» b, CET 4g/day T b EFE
3%, SBPC 6 gx2/day #5 2 HH» 5 F#l& HII M
FE{ET% X172, endotoxin shock ODZ WD &iT
U N=VR2BHAUT2HE» SIMED EFE & $ITH
BEFBE X2 U 27z, SBPC 4gx4/day & GM 40
mgx2/day ZPFHU T—F 37°C B TEU 1o 2315

38°C RitLRL, %o BUN § 62.4,53.9mg/dl,
sJv7F=v 6.3,47,3.1mg/dl tBEEEHDID
GM %2 Bt} 5 ¢ L ¥ RARER s h, SBPC 4gx4/
day & PPA 1gx3/day o T4 HE®» S 37°C &L
TFic F#aLits, PPA 1gx2/day, SBPC 4gx3/day
KRR U EBHUN 2 7L, DSREE R B, —
WmEEHEDIIEHFTD %,

BEFRR2 &k Fig 11 wRT e b T, REET
Klebsiella % >105/ml 8w, CET icxid 3 MIC it
>100pg/ml LA = Tdh - 7ch5, PPA $rhiuc ekl
T3,
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Table 13 Laboratory findings
E.L, M, 63yr.| S.A., M, 82yr.| LM., M, 70yr.| T.H., M, 75yr.| N.Y., M, 25yr.
B A B A B A B A B A
RBC (x10% 383 386 338 372 355 436 39 467 426
WBC 6,200 6,500 | 5,200 11,000 11,300 | 7,300 7,200 | 7,200 6,200
Hb (g/dD) 125 121 | 1L3 1221 1.4 | 13.3 12.0 | 14.9 13.6
Ht (%) 38.3 369 | 33.2 36.4 34.2 | 384 350 | 40.0 35.9
T. Protein (g/dl) 7.5 6.6 6.3 6.0 7.3 6.6 6.1 5.8 6.5 6.7
T. Bilirubin (mg/dl) | 0.55 0.69| 0.56 0.46| 0.25 0.26| 0.64 0.47 | 1.28 0.38
GOT 9 27 17 25 34 30 14 21 17 16
GPT 12 20 8 13 30 25 10 15 18 28
Al-P 2.2 2.3 1.7 1.7 2.2 1.9 1.2 1.7 1.4 1.8
BUN (mg/dl) 12 16 33 26 17 15 16 12 20 9
| KH.,M8lyr| K.S., F, 16yr.| O.K., M, 44yr.| M.A., F, 56yr.| T.H., F, 42yr.
B A B A B A B A B A
RBC (x10%) 381 400 400 406 404 433 432 362 351
WBC 7,600 9,400 | 14,900 8,200 | 7,600 8,700 | 8,700 7,300 7,200
Hb (g/dD) 1227 13.5 | 1.4 11.3 | 13.0 13.3 | 13.0 1.0 9.4
Ht (%) 38.2 39.2 | 329 339 39.9 31.1  30.2
T. Protein (g/dl) 6.1 6.3 6.9 7.1 7.3 7.0 6.5 6.6
T. Bilirubin (mg/dl) 0.51 0.54| 0.78 0.31 0.75 0.44 | 0.43  0.49
GOT 36 28 34 15 20 17 13 17 13 13
GPT 24 21 18 20 34 13 7 13 25 17
Al-P 1.3 1.4 1.3 1.8 1.6 1.6 1.1 1.2
BUN (mg/dl) 8 9 21 11 53.9 16.1 | 17 10 6 8

B : before administration of PPA, A : after administration of PPA,

4. EIfEA

1576 AL, 3 FlicEE RS b, 16 (Table
11 @ No.22) i PPA 250 mg % 1 §¢/IRAHEIE S 2
L, BEVREZSFIEL . fip 264 (Table 11 o
No.43, No.55) i3\ Fhd BETH D, JRIEMEHIT
HFzxxe oo T b, ZDMDFESCIIE L BIfEEY
BT, 157436, 1.9 BRBERERICKETTH-
o

WICHIE L ABEEE 10 flic o T AR i
Wi, K, BicE OBKBRAY Rt L. TORE,
Table 13 127k &R0, AHIRGICLD EBbhBRE
3L B bk ot

= ®

Pseudomonas ‘=B RhIcdEH & UTXpEskmn b GM,
CBPC 7 E23% 505 WInd B#HITH 0, ARE
FT AR E LTTUIENH D, i, WRE
JRUGEIZ R+ 5 CBPC % SBPC 75 & kil 5is:
TR B DR L LT, Pseudomonas A7

BEDEFIOBARIE A BRI L » TREDHKHTH -
Too AT, KEDELT Pseudomonas [CAHRL FH|D
PIRIEIZLUVWHOBRB D, AR XTI T
723 d T Carbenicillin indanyl sodium (LATF,
I-CBPC t#73), Fosfomycin (LAF, FOM &@&3)
END Do

Lalkg st {175 - 7= Pipemidic acid $%£® 12T
Hb, Pseudomonas X UHELTHED S 5 A&l
1% X O Staphylococcus & bBRTH B &\ bhT
Who KEUX PA L—EHOLEHTHY, PARDW
TiEHx b 1971 FCEERS LU0 NA L OLERRTE
DOERMEHRLTC5Y, PPA X Pseudomonas =
BHTH BT, BEINAWE & ZXEY RS
T, NAR® PA &35SI Ui &5 Fghy
AHLTED, B 75 s BEREC T 5HEMNE
CEX, ABPC, CBPC 7 X' o §itt i< NA, PA I
DL E VbR TGS, Fie, ARG LY
HILED B ORI BIFT, BRTIREAERNERLI
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NTIEEAPRPCHE I RS 2 E bR TV %,
IhBHOT & 23 [ B ALEREEATRA TR
AWE? TOBRFTLIRFHR IR T3,

SE, Hx b EDEEEEL TS X OHKE
b PPA ofitxfiizotc,

AHFIDERGERC T A E L, PEBOWED T
1% E. coli w35 MIC ov — 711 1.56 pg/ml i d
D, KEBOKN 3.13 pg/ml AT 2 b, Klebsiella,
Proteus Ti¥ 3.13 pg/ml &, *7- Pseudomonas T
1% 12.5~25 pg/ml &, Serratia Ti¥ 3.13~12.5 pg/
ml & >100 pg/ml ¥ — 27 1H b, HxDREDLH
BORE LITRETH Y, E. coli, Klebsiella % X
O Proteus =i LCit PPA I NA X b 1~2 %,
PAXD 3~4FHRWHIENERLIC, ¥, PPA i}
MRL E. coli T 1%, Klebsiella $s XU Proteus T
3 lehyofen’, NATIL E. coli 158k, Klebsiella
41k, Proteus 1%k, PA TiX E. coli 138, Kleb-
siella 2%k, Proteus 1 \EBDRDMMETH o1, =
NHOHEENG PPAIINA R PA Lizk A LN
e oEBbhs, ¥, AFlOHIES & I-CB-
PC, FOM o#ifh& &itids L, I-CBPC TIXA
BSDEY i Xut E. coli ki35 MIC oy —2
1% 6.25 ug/ml 1w v, Klebsiella, Proteus Ti% 50
~>100 pg/ml % 7= Pseudomonas (2o >Td K4
>100 pg/ml TWFHD EHZ T AFIDIR 5 33
ShTwbriicBhbhb, W oiE5 FOM Tk, &
2208 | ALkt SR AT ~ v E Y v AR B A
BOLEEHY I LB &, E. coli kit s MIC DY —
71% 6.25 pg/ml 1w b, Klebsiella T 50 pg/ml
iz, ¥ Proteus Tit 0.2 pg/ml &, Pseudomonas
TiX 6.25 pug/ml xR TN -2 X FDTRY, E.
coli, Klebsiella TIXW B PPA i35 533 ¢hT
b, Proteus & o\Tik FOM D 25 3SRt
%, Fic Pseudomonas o>\ TILFOM DIz 551~
2ETSCRTNBD X 5TH S,

RCBFRERA 70, BREES 1 HhcounTiid
BER X ORPERRERE Lic, £TOMREBIRAT
i 1g 5RO MPPWEDOE — 271X 5.5 ug/ml T, 1
KOBHE? XDV SAEMETH o 1ce Vo IF 5 Reb
BT 1g 5 TRE 3,250 pg/ml, 250 mg 5T
620 pg/ml & X o THRER R LI, ¥/ PPA L PA
& D cross-over I X 5 T PPA 250 mg # 58 Tix
6 ~ 8 F§MHIIR T b 7ds#y 188 pg/ml DEEETRL, T
Hux PA750mg #5 O -7 X b BETHY,
PPA BHEWTHORHGIC 35\ Th PA TEL D VIR
BN O, 108 ToRPEIRET L PPA ¥

THI80%, PAMTHI0 S TH ol THODRHEM
B UAFNIRBRBRYGECH LT X b TERRER LR
bhb, FLEARLBED 1HIT 500 mg HEH5IC L hh
b O TMAREMN 43.5 pg/ml & XD TREERRL,
B B2 I BRI GED b, & DAITBREBEN
BETAGGIEBRYETH EE 2B, ¥i, I-CBPC,
FOM o ifii#E, RPEIREKE g+ % &, I-CBPC
TiE, 1g RSO mMPRED ©— 27 1 XARGP T
6.1 pg/ml, ¥ EHDOMEY TH 6.6 pg/ml T
PPA L [ABETHDH, RPEIETIL6FHMETT
11557 43.6% T PPA 1g 50 43.3% & 1313H
MEOENEKL RLTWb, W\ oi¥5 FOM TixiEK
DWEPL X B E 1g FAEGHOMAPEED C— 2713
45 5.5 pg/ml TiHFE AHI L FAERETH B, FOM
DFRPEIRR 6 B E T FH20 % & MELTED
PPA DERDHTH %,

Pk, HENE Lo mARE, RPEIREELE 2 48
% &, AFNIRBEPIECKT2HEFRE L TEHDT
TN Tk b, & Pseudomonas it L Tii3 Tl
Wit o I-CBPC X h 3HUEHINT SR TEbh, R
FEIRERFE CTH B L5 fH, 72 FOM & Tia MIC
131~ 2855 RPEIERN 25 HRD BN, WTFh
OFENFEI D TR TWB LS5 Bbhb,

KIZEERRARC 2O T H O £EEH? TR
PHIRYE 653 BT &) 3124, A%h193 6, 4574 114 B,
HIER 34 GITHRIH 81.6 BTH o teo £D 5 H YKl
VIR B RYIE 374 BITIRAERIE93.2%, V' »iEd, #
METC IR IR IERHIE 247 DITIL AXIE 66.2 % ThHotco
BOWBHRGI 157§ Ti1xER 92 6, Hih51 6, #Eih13
Bl, REA1BITHEDERILT S, D5 Bk RERE
HGE 92 BITIXR R 95.7 %, \ o IF 5 BHENE R IR
fi£ 65 PIT1X 85.9 % &, THOEE & g U T oM R
BRERYE TIIIF—FT 503, SR BIEYYE Ty
BEOBEEDIZ O WEVEHEELRL TS, Zhidd
7 — F AREHDREGIA 65 Bl 3 F & Disdo fo R,
I-CBPC X[k, FHLk7e\ U A BRI LA 7S
HEEURROBREFEA UICEMN LS EhTW5Hied
hEBEbhB, Lnl, R REOEEEEY & i
o TFEGNE D D D7csdhs FRYHRIT 46.9 % THML Rk
JERFEDE DR 67. 4 % & DRENCIZd e ) DEHED D,
F 7z, k4D I-CBPC Of&HEGI 35 (P OF%hHK 81.0
%, X0 FOM o {5HRER B 40 GIP D H%HH 87.5 %
LB &, AFIDOBRRG 157 G0 BARIER 1.7 %D 3
STt bEEho T 5,

P FAFE T Table 12 1R LI X 5ic, Biftire
PRERIEHIE TU 2 BEE S 73 U g%h 52 6, 45%h 18
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B, WA 3PITHELHKIS. 9B ThHote, FFEL

BEFRDIBITIXER 5 B, B4 FICEDOITID
o Tce BISLARZ 8 BITIXFE R 3B, Hrh4 B, 4516
THERE 7.5 % THoteo TOM, MEMERERE X
UKD S RAK DL 1 Pl Th L ESHTHoTce LD
X 5 v BRI R AR GME 92 BITIX AR 5.7 B L &
DTRIFILEETD - fco RICHIHETS R EEIEYLE TS
[BE2¢ 55 Bl3E%h 27 6, K% 19 6, EXhS {l, ANBI1
BITHERE5.2 B THotc, FRFHRL BIEEFLD
IBITIXER 3, Hxh5 G, #xh1GITHERESS9
% THotco BPWBIED 1414 SBPC L opfATIk
Hoteht, BRI LTHA T LGS 212
O THRATH - o LhbD &3 b MM R EHYE 65
BICiXERD 30 6, AH%h25 B, #ExH9 G, A 1FITEHE
%R 85.9 % DIE L 17,

AL R Table 14, 15 &R T,
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BAHVE RIS RYSE T E. coli 51 BlhEsh 41 6, &
%h9 B, %1 HITERHK B 0%, EHEENM 15T
Hb, Klebsiella 6 I TIXERNB XV BLREDID
36T, BHEHH 1007, HHSLR66.7%THolce %
7= Proteus 5 ik & BT LMHARL Tk H, Pseu-
domonas 2T THLEHNT 1 FIC BEDOHEEIIAD
hTwB, WolEd 75 & BHIRED 55 Staphylo-
coccus epidermidis 6 BITILER) 40, BRI
EANEORD 1 HIT HRE, EHERLLIC83.3%
THoleo TDM, Streptococcus faecalis 34Tl
wah 2 B, A% 14IC, Staphylococcus aureus 14,
Streptococcus pyogenes D 2E T hidHEITH
b, EHICHDOHER, ZLII

WM R RYSE T E. coli 15 FIrhE%h 7 4,
BRY5 O, %3 HITHRER, WHAEL LIK80.0%,
Klebsiella 8 BITIXER 46, HHy 204, &EH2HT

Table 14 Clinical and bacteriological effects of PPA classified by

causative organisms

(Simple urinary tract infections)

Causative organisms I\(I::.seosf Excellent Good Poor Eﬁec(t;/;r;ness Erad%(;ation
E. coli 51 41 9 1 98 92%.1
Klebsiella 6 3 3 100 66.7
Proteus mirabilis 5 5 100 100
Pseudomonas 2 2 100 50
Staph. aureus 1 1 100 100
Staph. epidermidis 6 4 1 1 83.3 83.3
Strept. faecalis 3 2 1 100 100
Strept. pyogenes 2 2 100 100
Mixed infections 3 1 1 1 66.7 66.7
Others 3 2 1 100 100

Total 82 61 18 3 96.3 90.2

— et e Qe . S ——

Table 15 Clinical and bacteriological effects of PPA classified by

causative organisms

(Complicated urinary tract infections)

Causative organisms Iig'sezf Excellent Good Poor Effectai:eness Eradiot;ation
E. coli 15 7 5 3 80 80
Klebsiella 8 4 2 2 75 62.5
Proteus mirabilis 7 5 2 100 71.4
Pseudomonas 20 8 11 1 95 45
Strept. faecalis 3 1 2 100 66. 7
Mixed infections 4 2 2 75 87.5
Others 1 1 100 100

Total 62 30 24 8 87.1 66. 1
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BEHH 75.0 %, WHKLHK62.5%THh, Proteus 70|
TXER 5 6, Hxh2 BITHERE 100 %, BHEHKE T4
%THote, i, &L CER &N % X Pseudomonas
20 BITEX 8 B, A% 11 B, 4EXh 1 FITHELIEK 95. 0%,
HHEAR 5.0 % THole HTH D, BT HEATEHR
T Pseudomonas =xiL T 1230 BEREEY =T
FEHFNx/e <, I-CBPC, FOM L [ti%k+5 &, Fx Dtk
Bzl L IBaT i Higw a3, &EHEE T I-CBPC®
D7 HTERHE45.5%, T, FOMP D 16 I THR)
H62.5%%, WThoEHLH L PPA g5 13+
NIAFEREB TS,

7e3s Streptococcus faecalis 3HITIXEH 1, %
XOHEH2HT, 2BCEHOPEEED TS,

Wiz PPA 1% in vitro EECEBHENE LN
HERET, PARNA LIFLIZ XLV &
PHERINTHB, T2 T, SEELRIKED S b,
MIC g\ U dise REEHRIEN fTicbhhic AT >
WT PPA ofgikghE L CEX, ABPC 5 XO'NA KK
*F B REM: L OBIREBE Lice TORBENADHE
AR P AETHED 5 BN AT (MIC 100 2g/ml
LIE) #R Ui Klebsiella 2 flicxt+% PPA DK
RV ThLERTHD (PPA © MIC if 6.25ug
/ml & 50 pg/ml), E. coli 24 TiLL LB TH-
7= (PPA o MIC % 12.5pg/ml & 25pg/ml), /s
33, Pseudomonas ¥ %\ ¥ Pseudomonas & fhod> 75
LAREMERRE & ORARGTN ATitEZ R L 9 Blicxd3
%5 PPA DEER%FIER S 6, AR 30, &E&H16IT
Hotco iz CEX, ABPC B XU'NA iTx+% disc

SEPT. 1975

EFW L PPA DR F ORI Table 16 1Rl 7z
EBDTHD, ZhHEFD disc BRI >WTHRIC
(B e EMEERILTE, YRDOZ LD Pseu-
domonas 1= b 3FEANTITITE A ETHETH b, PPA
FIhOMERC S BT Hote. Fhe, FHEMZ
L1t ABPC figtkEn%\ = L THh, E. coli 194,
Klebsiella 5 ¥ETH oo DD THPEFREY
JEizxt LT PPA (X E. coli 19 {7 18 iz, Klebsiella
5 Bk 3 BT RhRAGRD Hhtc, CEX fifth: E. coli 3
Hlrh 2 Ple R TH o7, 101 &R, Klebsiella
D1GLEHTH o, Fhe, NA Tittk E. coli 5
th 2 Gl %, Klebsiella @ 2 GliLERNITH - 1o

PAED#RI in vitro OREE BT EHILDTHD,
CEX, ABPC, NA fitt:RGHEC b BRFNROh D
Z ERIAEFORFHD 12OTH B,

1 A58 L BRREOBEFRIL Table 17 /w3,

B RBBRYFE T, WTTho #5EET1 80 %L
LOBEHREYRL, BEBCLDEI—RAEVWX5TH
5, L»L, 1H 250mg (125mgx 2[@/day) #45
FITEFEHRL L7, EHRELZRLABRTVS
b, BEREREGECH LTt 1 B 450 mg Lk
PRLEEEbNRB, \WoliT 5, HHIRMRYSE T 60
~100 B DEHRNES e, FEERED L DEGK
LA B/ Sk e\, 1 H 1,000~2, 000
mg DGR, FIAEMIC X 5 Tik 3,000 mg AALET
st Bbhbhs,

EWERC O T HHED &2 Tl 1, 240 Bl 85 fil
(6.9%) BB BLIDBH, TORMAMIMLBIERT, £

Table 16 Correlation of disc sensitivity (CEX, ABPC, NA) and

clinical effects of PPA

Organisms Effect
of PPA — | ™
Excellent 29
E. coli Good
Poor

N W

- T
~_ Sensitivity CEX

ABPC | . NA
#ooH |

24 3 -8 30 5
1 1 4 6 1 9
2

-
-

Excellent
Klebsiella Good 1
Poor 1

Excellent 2
Proteus Good
Poor

Excellent
Pseudomonas Good
Poor
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Table 17 Clinical effects and daily dose

Daily dose . Effectiveness

(mg x times) cases Excellent Good Poor D,
125 x 2 10 2 6 2 80
150 x 3 16 12 4 100

Simple 250 x 2 21 13 7 1 95.2
arinary tract 250 x 3 20 13 6 1 95
infections 250 x 4 14 12 2 100
500 x 4 8 7 1 100
Others 3 3 100

Total | 92 62 26 4 95.7
} 125 x 2 3 2 1 100

150 x 3 6 2 2 2 66.7
250 x 2 4 2 1 1 75
Complicated 250 x 3 10 4 2 4 60

urinary tract 250 x 4 12 3 7 2 83.3
infections 500 x 4 15 12 3 100
1,000 x 3 9 3 6 100
Others 5 2 3 100

Total ‘ 64 30 25 9 85.9

DUFEBILED 7 L AF —FERCIF, B EL b
STHR TS EBRREIN TR O EBLET S5,
BRI ZOFERXZBHE, 18 1.5g H#E5% T
4%13ET, 1H2.0g bt/ B 10 %%Bx5 X5
RHRELRIR TS, HxD 157 FITix 341 (1.9%)
CEESER Y ED 1T T, JE LB WK, T, &
BRERE TREBETRLIC S DIXED b hisd o o

PLEDFER, AFIIE A OPiAF L T X it R T,
PA,NA & { LB M RE T, MFmEEC b
BT, Lnd Pseudomonas o3 L TIXEEFD BT
AEAF LD LTSN TED, ¥ I-CBPC, FOM o
PUENR L ORPEIRERD L L TO AL EHD T
FTONIERT, LabEIFREN L, 205 2 KHK|
PEERTHDZLIIFFDAY v P EWV XD,

& "

1. HEH

FRERBBRIES B35 PPA © MIC %I
L1z DR, PPA o MIC o — 73 E. coli T
1.56 pg/ml, Klebsiella -C 3.13~6. 25 ug/ml, Proteus
T 3.13 pg/ml, Pseudomonas T 25 pg/ml, Staphyl-
ococcus epidermidis T 12.5~25pg/ml & ¥ b,
E. coli, Klebsiella ¥s L T8 Proteus XL Tik NA
Ih1~2%, PA XD 3~4FFihifExRLE,
Serratia w=xt35 MIC 12 GM X hE<, NA, AKM
LIBER USRI,

2. MRk X ORPEIRR

BTRERA 2 6lic PPA 1g 0580 g
DE— 2713 2B DH Y, ¥ 5.5 ug/ml THot,
FRPBEOE - 2131~ 2BHRCH H, TOMEL
S35y 3,250 pg/ml T, 12 B % TORFENRERILE
¥ 55.6 % TH 1o

BFERBRA 5 e PPA 250 mg & n#r 5 H oM
BEO C— 7 L 1ERBCH D, FOMLFESE 1.9ug
/ml THotc, EFie, RPEEOE—271% 0~ 285H
Rizdh v, P 620 pg/ml T, 10 B % CoRSE
IERITH 80 % TH - 1o

wic, BR4BE 1Hic PPA 500 mg & O#5%0
MAPEER 1 R — 2 53 D, 43.5 pg/ml 7R
L, 8HE:f% Tt 27.5 pg/ml %R UERERND
Hbht, Fi- 8Bl TORFEUNRIL 2.6 % TH -
7o

3. EEIRGEARUR

IR FRYLE 157 filic. PPA » AL, Zx 926, A
%5 51 0, #E%h13 61, T 1HITHEREII 7% TH-
Too XD 5 BB REBYIE 92 FITIXERI 62 B, B
%26 B, HEEh4PITHESERS. 7%, FRBEHBE IR
YUt 65 BITLXER 30 B, HRh 250, &9, T8
1 GICHERR 85. 9 % DGR LB,

Fio, BEEIGEDETE E. coli, Klebsiella,
Proteus ¥ X 1O° Pseudomonas FERYFECXE L T 85,7~
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100 % DEBRTH » 1o, ¥ 1-AHKIL NA, ABPC, CEX
Mt BREHUEC S U C L 2DRRD B R, in vitro D,
BEBAHT 2RISR

4. BIER

PPA #5157 fifh 361, 1.9 BCIBSN Tdbh,

ZD5H 1 PUTEEI IR PIL L, o 2 Gk
FRBEAT TR MR Lze F 72 10 BSOS T AHIBY
Ltk g, FF, FicE DEFHRELEmL 2, K
FIRGIZ L % L Bbh 3 BEFRIILGED bk o
o

X [

1) AMEEXK, i3d : Piromidic acid © —EEKE:
Tk B BHEEBEMA T3t 3 5 BKF, Chemo-
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FUNDAMENTAL AND CLINICAL STUDIES ON PIPEMIDIC ACID
IN THE FIELD OF UROLOGY

TOSHIHIKO MITA, NOBUO KATAOKA and JOJI ISHIGAMI
Department of Urology, Kobe University, School of Medicine
(Director : Prof. Joj1 IsHIGAMI)

Fundamental and clinical studies were carried out on a new synthetic antibacterial drug, pipemidic
acid (PPA). The results obtained were as follows.

1. In the sensitivity distribution of various organisms isolated from urinary tract infections, the
peak MIC values were 1.56 yg/ml in E. coli, 3.13~6.25 pg/ml in Klebsiella, 3.13 pg/ml in Proteus,
25 pg/ml in Pseudomonas and 25 pg/ml in Staphylococcus. PPA was 2 to 4 times more potent than
nalidixic acid (NA) and 8 to 16 times more potent than piromidic acid (PA) against E. coli, Kleb-
siella and Proteus. The MIC distribution of PPA was similar to that of NA and aminodeoxykana-
mycin in Serratia strains which were relatively sensitive to gentamicin.

2. When PPA was given to 2 healthy human male adults at a single oral dose of 1 g, the average
peak plasma level was 5.5 pg/ml 2 hours after dosing and the average peak urine level was 3,250
pg/ml in 1~2 hour urine. The urinary recovery for 12 hours was 55.6% on the average.

When 250 mg of PPA was orally given to 5 healthy male adults, the peak concentration in plasma
was 1.9 pg/ml on the average 1 hour after dosing. The highest average concentration of 620 zg/ml
was observed in 0~2 hour urine and the average urinary recovery was 80%.

In a patient with renal insufficiency receiving PPA at a single oral dose of 500 mg, the plasma
level attained a peak of 43.5pg/ml 1 hour after dosing and was 27.5pg/ml even 8 hours later.
The urinary recovery for 8 hours was 2.6%.

3. PPA was used for 157 cases of urinary tract infections with the results of 92 excellent, 51
good, 13 ineffective and 1 unknown cases. The rate of effectiveness was 91.7%.

In 92 cases of simple urinary tract infections, 62 cases were excellent, 26 cases good and 4 cases
ineffective, the rate of effectiveness being 95.7%. In 65 cases of complicated urinary tract infec-
tions, 30 cases were excellent, 25 cases good and 9 cases ineffective, the rate of effectiveness being
85.9%. When classified according to causative organisms, the rate of effectiveness ranged between
85.7 and 100% in the infections due to E. coli, Klebsiella, Proteus and Pseudomonas. PPA was
clinically effective against organisms resistant to NA, ampicillin and cephalexin as expected from
its in vitro result that there is no cross-resistance between PPA and NA or antibiotics. ,

4. Nausea was observed in 3 (1.9%) of 157 cases treated with PPA. Medication was discontinued
in 1 case due to the side effect, but the other 2 cases ceased complaining in spite of continued
medication of PPA. No abnormalities were observed with respect to blood analysis, liver and

kidney function tests in 10 cases examined before and after medication.



