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Fig. 1 Structure of pipemidic acid
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Fig. 2 Standard curve for bioassay
of pipemidic acid
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Diluent
16+ A : pH 7.0 buffer
B : pH 6.4 buffer
14t C : pH 8.2 buffer
: monitrol serum(pH 8.6)
: monitrol serum(pH6.4—8.2)
12t : human serum (pH 8.0)
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Fig. 3 Organ levels of pipemidic acid

following oral administration to
mice in dose of 50 mg/kg
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tr 7y vEYAVD BEESITETECI b X
BoBmECxT 2 MEERAEREY PPA, PA, Nali-
dixic acid (NA) @ 3ZIZ DO\ TfifT Lic. &L
T pH 7.5 B ER X A\ oo FOREL Table 1 @
L0, 10, 20, 40 pg/ml O 3 EEEEYPE DFHET
HZBE, 0.9, 37.0, 68.2%&7h, FYETIIR LI
BRMED ST, & P DT =AM OV T REDER
ITlgotcd T ATIL 3WEERMED FiHHIL18.4 % &
7o b, BMECRTAEETLERLI,

Table 1 Protein binding against horse serum
by cellophane bag dialysis

Drugs & concent- Mean

Binding rate x
rations (pg/ml) (%) ! (%)
Pipemidic 10 | 0
acid 20 2.8 | 0.9
40 ; 0
Pirorgidic 10 i 40.4
acid o5y 34 37.0
0 364
Nalidixic 10 |  78.9
acid 20 | 65.6 68.2
40 | 60.0

4) Volunteer {Z3si} % kit 556

PPA 1HE 3g RX0 6g % FRI7H, %3
By, FHI118E 8RRIMIAT 2D BERAB F&4
{i| 372D volunteer ZfEOEL L, 1BRIMkEEL 7,
7ok, BENL 250 mg ¥ XU 500 mg SHSEXFEAL
oo
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3 EIIRFARE D 4 PIDRFE A P TART &, Fig 4 DL
k0T, BAZLSILDEDDOIIL, FTRE L
ErERERL, EROMEALRT I LRt ¥
=7 L EZ LR DRE5K 20 OB R T 8 pg/ml T
50 1Co

B volunteer \IZDWWT1HE 6g 43, T7cbb
2g o 3ERAR D MR REE % 4  F—D 7% TR ML
LTRIE Loty Fig 5 ok bh T, RAECIIIFR
ELIBEZH T 5 2 LavREnle, ZOROFEE
LB — 7 MAEETH 16 pg/ml THo 1,
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Fig. 4 Blood levels of pipemidic acid in
humans in 3 divided doses of 3 g in
every 8 hours for 1 week -
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Fig. 5 Blood levels of pipemidic acid in
humans in 3 divided doses of 6 g in
every 8 hours for 1 week
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Fig. 6 Blood levels of pipemidic acid in Fig. 7 Urinary levels of pipemidic acid
humans in 3 divided doses of 3 g in humans in 6 g daily dosings for
and 6g respectively in every 8 1 week
hours for 1 week Sample : Daily collected urine
seg/ml pg/ml
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Table 2 Urinary recovery of pipemidic acid e _ B = N
in humans in 6 g daily dosings for B, SRR U CRERERT ROZ B R BAE L. T O
1 week ) FEX Table 3 DE¥hH T, KTH1FCKHTREA
28 Bt - FMERSEIN - LDH %o LR & Bebie, & OFIT
Vel Day DVTRHILR 1BRCZNLDOBERY T8, IE
t R ; P
OUmIeErS T st | 2nd | 3rd [ 4th | 5th| 6th WICHR LT Tee 10 3 BRCDUL TR S HITI5L T
— — WRRRDHR & Bd L - T,
1 |69.3 6.5 121.4 | 512 43.8 8L0 illaﬁ(; H;ig;;’_ i 7: S Tble 4 D 15
2 75.937.9 | 48.0 | 85.4 | 62.0 | 61.0 o8 RIS RET E“Z e -5
3 929361 50.7 720731 72.2 DT, BESRTRE 2GS\ CIRBAIE DI
4 63.7 | 56.0 i 83.0 | 46.5 ‘ 83.2 | 88.4 (IC.OI&E Lf:ﬁ@ﬁf%ﬁ'@fﬁ@ﬂiﬁ?gﬁ&bﬁﬁ\o f:o
- T | R e D 2HTENT L EDEDBATEEILLTWB T &
M 75.5’47.9‘; 75.8 | 63.8 | 55.8 | 75.7 .
ean 1 \ PEIb T,
Table 3 Laboratory findings " (1gx3 daily, 7 days)
Volunteers 1 ] 2 | 3 ; 4
before after | before after “ before after j before after
Urinalysi ‘ Protein - + =+ - ! - - — -
rinalysis | Sugar + _ _ _ + _ | + .
RBC (x10%) 484 489 | 433 432 | 450 446 | 496 471
WBC 8,300 10,500 | 6,900 6,500 | 4,300 3,500 | 5100 3,500
Hb (g/dD 16.1 15.8 { 14.6 15.0 15.2 15.5 16.4 16.7
GOT 25 23 | 26 15 27 25 | 25 19
GPT 12 14 26 14 20 20 21 20
Al-P 2.1 1.9 1.9 1.5 1.5 1.6 1.4
LDH 295 430 205 280 370 310 205
Total prot. (g/dl) 8.0 8.4 7.3 7.4 8.0 9.2 | 8.4 8.0
Total bilirubin (mg/dl)] 0.9 0.5 0.3 0.9 0.5 | 0.5 0.7
BUN (mg/dl) 8.5 8.0 14 8.5 8.0 7.5 | 7.5 9.0
Creatinine (mg/dl) 12 1.0 1.0 ! 1.4 1.2 1.0 1.1
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Table 4 Laboratory findings
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(2 g x3 daily, 7 days)

Volunteers 1 i : 2 ) 3 i 4
before after } before after t before after before after
) Protein | - - j + + + + | - +
Urinalysis | i | | |
Sugar - - ; - - | — - | - -
RBC (x10%) I 445 437 | 407 414 429 405 | 481 455
WBC 5,100 4,500 | 4,600 5,000 7,400 5,700 | 4,900 4,900
Hb (g/dl) ( 15.7 15.0 13.3 13.6 14.7 13.8 ‘ 15.4 14.4
GOT | 15 19 | 25 21 17 15 | 33 21
GPT | 6 8 | 10 10 14 9 | 38 22
Al-P 1.3 1.3 = 19 1.8 2.3 L2 | 23 2.2
LDH 320 285 | 340 260 275 220 | 370 260
Total prot. (g/dl) 7.6 7.2 ; 8.4 7.8 7.6 6.8 8.6 7.8
Total bilirubin (mg/dl)' 0.5 0.8 ! 0.5 0.5 0.5 0.5 0.4 0.7
BUN (mg/dl) ‘ 11.5 7.5 i 8.5 11 15 15 12 13
Creatinine (mg/dl) ! 1.0 1.2 1.0 1.3 1.0 1.2 1.0 L2
Table 5 Subjective symptoms iv) HEIER

Volunteers

Abdominal
distension,
distress

Abdominal pain. +

Borborygmus
Diarrhea

Dizziness

Head heaviness |

K. H.

M.A. 37
F.Y. 37
M.M. 19
T.K. 45
R.A. 26
R.A. 26
S.H. ™
Y.S. 42
S.K. 4
Y. K.

Odor of urine

| 1gx3daily,

| 2gx3daily,

HHC RV THL DNICHEERD ¥ L% Table 5
T, MEERELAS, IR, B, BER, TR,
¥\, HERLERFL b, 5 LDIX—EH%TH
D, H5HOIEGHERTIFHVCTHL b, &<
CEBL O, MERAMLRL, 1:8MO#E
G r 2fiHE Ll i, 6g BEGIL D 3g #
LG0T UAFXN S - T Z EIXBRAEETH
Bo DEMERREN Mbotcl ENEXLLRB,

5) EEARBE A B

PREEREHAE 10 B (5 bE—Fl% 2 BRER L5 E%
&), MRPES 1 BIDFH 11 B AFI R L Lice TOMK

Table 6 Clinical results with pipemidic acid

7 days days
1 2 3 4 1 2 3 4
e
+ + o+ + 4+ 4+
+ o+ 4
+ o+ +
+
+ +
o+ +
L+ :
‘ Diseases Causa.tive
organisms
. U.T.L | E. coli
i U.T.L E. coli
‘ S. epic?.
, U.T.L E. coli
. U.T.L | E. coli
. U.T.L Klebsiella
| U.T.L P. mirabilis
| U.T.L | Micrococcus
. U.T.L i E. coli
; U.T.L E. coli
. U.T.L P. aeruginosa
Cholecystitis | E. coli

‘mZmmmmmn o m mm

MIC to Doses |
g;[iagmxd:c —————————| Results Side effects
(pg/ml) g/day x days
i I 1.5 x 14 good none
3.1 2.0 x 10 good none
1.6 %82 ; good none
1.6 x 7 good none
25 2.0 x 5 fair none
l‘ 2.0 x 20 good diarrhea
1.5 x 14 fair none
1.5 x 28 fair none
i 2.0 x 10 excellent none
| 2.0 x 55 poor none
0.8 i 2.0 x 7 good none
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Fig. 8 M.A. 37yr. Female U.T.L
2/21 2/28 3/7 3/9
Pipemidic acid 0.5g X 4/d, 10 days
38°C—
37 A A
\Ya% NN VN S
36
Midstream urine | E. coli” >10%nl negative
culture S. epid. 10¥m
Urinalysis protein + + + +
RBC in sed. 1/1hpf 1/3 1/1 2/1
WBC in sed. 3/1 1/2 24/1 7/1
WBC 6,200 4,300
% MIC to pipemidic acid 3.1 xg/ml
Fig. 9 F.Y. 37yr. Female U.T.IL
4/17 4/24 5/1 5.8
N— 3
P-CBPC Pipemidic acid 0.5g X 4/d—0.25g X 4,d
Midstream urine E. coli * negative
culture >105/ml
Urinalysis protein + —
RBC in sed. 1/1hpf 1/8
WBC in sed. >30/1 1/3
WBC 3,900 4,500
ESR 18 6
GPT 10 5
GOT 18 15
Al-P 2.7 1.6
% MIC to pipemidic.acid 1.6 ug/ml
Fig. 10 Y.K. 57yr. Female Cholecystitis
2/1 2/15 2/18 2/25 3/1 3/7 4/2
39°C adm.. Pipemidic acid 2g/d, 7 days
38
" %/\/\/\/\/\/\/\/\/\/\/\/\
Bile TC(H#)  KM(it)
bacteria E. coli () CER(#) GM(4#) negative
turbid. (+) ABPC(Hf) NA (#) (+)
w.b.c. 3/1 CBPC(#t) SBPC(H) 1/6
L.I.(max.) 90 150
WBC 5,600 4,100 5,100
ESR 12 29 26
GOT 26 22 31
GPT 9 9 17
AP 2.4 2.7 2.7
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% Table 6 RT, RERRGYE 10 GIREH 1, BR
5, LLBER3, ELH1TH), BEEEXLIHALEDTH
ofce 1 HE 1.5~2g %4 3~4THEL, 5~55H
Mg L. BERR1GIc—BC TRA A bl
2, EFIFHIOBER TRERFT TS 2 &N TE R, RE
Bk S K. flx< 9Bk BifiED LD TH-
2o S.K. GIEBEFEHRCAKBELXEL, AR
EGBMTR 51, RPICGHRES T >105/ml i
LN TOWBHHETH S, HF) Colistin (CL) 100 77 B
SLRATEEA - 200 5 BAL FhEE% 180 1 B3 o5EfT /s
o TV BEEE LRI DT, AFIORELEIAL,
FERC 158 1 BBz Hz Tobramycin 80 mg D&
ARBEA LI, LoL, 55 BEOHERAFR JOEA% D
BEEHLL T >105/mlicigH S hER) & HIE I hic,
Fig.8 1= M. A. f, Fig. 91z F. Y. #5), Fig- 10 Y. K.
FDEBE TS TRTUBRSEEYL & - IoBHBITH
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Pipemidic acid 1XMRICHENZHEL, & THE
BCHLTLIDAIDLDEL-> TWAHENERIRD
B, BE L DRI 3o\ 2 MM EE TG IR B GEC
HLUTIER THoTce EOREZD X S IEERICITL
TEYT D REGZHEBE L TR S 2 & 23K Offi
{HORRI OB S D EEL D, BolHEPWTESL
rEnfEo CBPC =x54, EBIZ Fosfomycin 7g
EEOMIT, G RBRYYEY B L TRER
DOHBH TV, FOEBELRET S LIXFRMRDH
5,
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FKE B AR, PEA TR\ T TIEH 503
BASNER BT AU, « IR OB R RS, STESE
PRIBZEIREIRTED, EELXYETS,

] iR

Fi{bfEE%) Pipemidic acid iI& 2\ THE L, KRD
BREE B

1) <=y ARBRREIE S 1 EOR S CREME
DEXLE - - Wi - MBOIETH -1,

2) BmExAVIESMS SRR Nalidixic acid,
Piromidic acid i@t U TR L/PTH -7,

3) Volunteer EGEREG L1z & & © MAREEI
ERLRST, EFNCFsh, EROY -7 fHIXS8
FC L 1g #5TH 8 pug/ml, 2g HET ¥ 16 pg/
ml THotc,

2g FOoHEBED 24 BEER CAh I RPSHIEERIIH
48~76 %, REPIBERT 3,000~5,000 pg/ml T L7z,

1EME G TR, REABEE? L ERRDLII:
25 WL —BRTH -, BEIERE LTI
i, B B, TRRENFHFZ O, 1:EMES
HEHIFTTHZEBTE,

4) BRACREBRYYE 10 Gl Ay, E#1, %
5, °EL3, EL1OFETH o, BHHO 167
FHBRBEC X DBEIETH - fo, (ZACIRTESR 1 Bl
RAWETH ot BFRIZ—EETHL 1 G2 TH
bel fCo

£ £ X M
1) SHIMIZU, M., et al.: Pipemidic acid : Absor-
ption, distribution, and excretion. Antimicr.
Agents & Chemoth. 7(4) : 441~446, 1975
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STUDIES ON PIPEMIDIC ACID

KEIMEI MASHIMO, KAZUFUTO FUKAYA,
OTOHIKO KUNII and MAKOTO SUZUKI
Department of Internal Medicine, Institute of Medical Science,

University of Tokyo

On a new chemotherapeutic agent, pipemidic acid, some studies were carried out and the following
results were obtained.

1. The organ levels following oral administration of pipemidic acid to mice ranked in order of
their height, kidneys, liver, lungs and serum.

2. The protein binding rate of pipemidic acid using dialysis against horse serum was the smallest
comparing with nalidixic acid and piromidic acid.

3. The serum levels during the consecutive dosings of pipemidic acid to healthy volunteers were
maintained regularly. The daily peak level reached about 8 pg/ml in 1 g dosings every 8 hours and
16 yg/ml in 2 g dosings in the same manner.

After one week, transient proteinuria, abdominal fullness and pain, borborygmus and diarrhea
were complained in some cases, but all volunteers tolerated well through one week administration.

4. Clinically pipemidic acid was administered to 10 patients with urinary tract infections. The
results were as follows: 1 excellent, 5 good, 3 fair and 1 poor. The poor one was chronically
affected by Pseudomonas aeruginosa. Besides, one case of cholecystitis was treated and responded

well. Side effects were experienced in one case who showed transient diarrhea.



