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midic acid

—_
o N
T T

Concentration (pg/ml)
N S OO @

1 2 3 4 5 6
Time after administration (hour)
Average of 4 rats

Fig. 2 Average bile level and recovery from
bile in rats receiving a single oral dose
of 100 mg/kg of piromidic acid
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urine in rats receiving a single oral dose
of 100 mg/kg of piromidic acid
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Fig. 4 Average organ, tissue and plasma levels
in rats receiving a single oral dose of
100 mg/kg of piromidic acid
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Fig. 6 Whole body autoradiograms of
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Fig. 5 Bioautography of liver, kidney and intestines of rats receiving
a single oral dose of 100 mg/kg of piromidic acid
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Fig. 7 Distribution of radioactivity in whole body autoradiograms of mice
orally receiving C-piromidic acid
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Fig. 8 Plasma levels and urinary excretion in
human volunteers orally receiving 1 g of
piromidic acid or nalidixic acid
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Fig. 9 Piromidic acid and its metabolites

Substance Chemical structure Rf* An;ig?gii;é?l
Pironidic L’ﬁcow 0.54 s
< NN rle
C2Hs
H
Subs;c\ance lﬁcoo 0.25 +4++
C2Hs
[0}
Subs;ance im»COOH 0.35 +
H2N"N r]l
C2Hs
Substance Unidentified 0.48 P
Substance Unidentified 0.10 ++
Glucuronide of Piromidic acid 0.00 -
Glucuronide of Substance A 0.00 -
Glucuronide of Substance N 0.00 -

* Rf value in thin layer chromatogaphy (EASTMAN
CHROMAGRAM 6060, CHC1; -HCO, H-HCO, C; Hs 10:1:4)
** Antibacterial activity against E. coli Kp

Fig. 10 Distribution of piromidic acid and its metabolites

in rats and humans
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Table 1 In vitro antibacterial activity of substance A and substance N
in comparison with piromidic acid

Organism

MIC (pg/ml)

Staph. aureus Terajima
Diplo. pneumoniae 1
Bacillus subtilis PCI 219

E. coli K-12

Pseud. aeruginosa Tsuchijima
Prot. vulgaris OX,o

Sal. enteritidis No. 1891

Sal. typhimurium S-9

Shig. flexneri 2a EW10

Shig. sonnei EW33

Brucella abortus Kusayanagi

Substance A Substance N | Piromidic acid

30 >100 10
100 >100 100
3 >100 1
1 100 1
100 >100 100
1 >100 1

1 100
1 100 3
3 >100 10
1 30 3
100 >100 >100

HH5LELBNS,

P A L NADIMHEE X O R B2 R A T
crossover EERTH#K T &, PAIINA L) fiFRE
BV T D A3 b RAPBIRRILISIEFE LD, L
72T, PARXNA L ABRRBRBRIUEDHRECHEAL
5 BAREMELE X Db, PAEGNCRB IS
ORBEBR I D, ThbHD 5 bHEERYE TS
D% Substance A, Substance B, Substance C, Substa-
nce N i X OIEEHETH D, 72T Substance A,
Substance B DL/ 5 AREETIXP A X b h
D, NABFATERBEh 528, Ko >H 7-
hydroxy #OZHEERAXBL, TOHEHDOHEX
BNALBERLEIRTWE?, PAORBWHEN
B B\ DIXIEIE & H o Substance A T, MK, &,
fEH, FREE BP0 EREME LTRSS h, &
R LNATRERHCS DX/ 7 v VEEAEHT
HY, FEEEELETHIERGEIENCD N X
hTWw3®, ZOEPALIRBO A2 —vRRRS X
5THD. DX 5 RBEHORMBERE LOFAHD <
2—vib, PADEKHTOHESEMNED 41X Sub-
stance A LERKELD PATH % LELbh, Zhic
Substance B 7¢ & OFEEEL IO TUELMAED in
vivo PIEEREZER L T30 LBbh 3,

& W

Piromidic acid (X4t X v XS BIREh, EHED
BizEE UTHE, Bk IOHEEcmL 2R
i, BB ERECHEEE S, F v b 100 mg/
kg, 1EEAEEGT5 L, EEWELMP T2~ 3F
Hi#kic 12 pg/ml, JEHHTIX 2 ~ 3BT 270 png/

ml, RePTix 3~ 6 BT 570 pg/ml DR EEE
FElL, 6B TOMHLLOEINEIL3.5%, 24 B
H % TORHHDOEILERIL 6.0 % THotc, HILETIL
R X D R7cBH3, 100 pg/g B OB EEWE
P X, B CIIFES XOBE»bThER 4.5
BIUV 4.9 pg/g DRECIEEWENBH Shio, £
DINORERF X OB TR S hichote, i, B
s L O HLEF O EEWEOFEEL Zh b O o
bioautography 1k > TH MR Ihic, v v A DLk
autoradiography Ci¥ radioactivity |X#¥3EH 30 55~
1R TR, BRSO FZMEFM/HL, Lhb
VHEILE, BERECIRERETH O, FE L OB
ZRWTHhich DBEETH 2N, LI L, radioacti-
vity (BRI 6 BRI TR DA L, 4B TIIRITSE
LI EH % LT, Piromidic acid & Nalidixic
acid O EER X O R A fREERA T T cross-
over REATH#ET % &, Piromidic acid (¥ Nalidixic
acid Ik U MR E » pYRAPEULERIT (2E ZE LA
D7z, Piromidic acid (344N THRB S BED H
W BEBmEn b0y, LML Substance A (8-Hyd-
roxypiromidic acid) TH2ot, £DHE L Piromi-
dic acid XD 75 ABHETIZ BV 7 5 A RERET
1580, BN TOHEIEED EHIL Substance A

& KZE{td Piromidic acidTh b E ELbh D,

g2 £ X M
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ABSORPTION, DISTRIBUTION, EXCRETION AND
METABOLISM OF PIROMIDIC ACID

MASANAO SHIMIZU, SHINICHI NAKAMURA,
YOSHIYUKI TAKASE, YUTAKA SEKINE,
HIROSATO SUZUKI and KiYOSHI NAKAMURA

Research Laboratories, Dainippon Pharmaceutical Co., Ltd.

Piromidic acid, a new synthetic antibacterial agent, was absorbed well from intestinal tracts and
bacteriologically active substances mainly distributed to liver, kidney and intestinal tracts and excreted
into urine and bile in high concentrations, At a dose of 100 mg/kg to rats, mean peak levels were
12 pg/ml in plasma 2~3 hours postadministration, 270 zg/ml in bile from 2 to 3 hours and 570 gg/ml in
urine from 3 to 6 hours. The average recovery from bile for 6 hours was 3.5% and that from urine
for 24 hours was 6.0%. The active substances were found in stomach, small intestine, large intestine, liver
and kidney at the peak concentrations of 174, 125, 68, 4.5 and 4.9 ug/g respectively but were undetectable
in other organs and tissues tested. The presence of the active substances in liver, kidney and intestinal
tracts was also shown by bioautography. In whole body autoradiograms of mice receiving *C-piromidic
écid, radioactive substances were distributed to almost whole body at 0.5 or 1 hour after administration,
decreased significantly at 6 hours and disappeared almost completely at 24 hours, The concentrations of
radioactivity were high in urinary bladder and gastro-intestinal tracts, moderate in liver and kidney,
and quite low in brain and spinal cord. In a crossover experiment on the plasma levels and urinary
excretion of piromidic acid and nalidixic acid in human volunteers, it was found that piromidic acid
showed low plasma level and equal urinary excretion as compared with nalidixic acid. Piromidic acid
is changed by metabolism in living body into several metabolites. ~The main metabolite was substance
A (B-hydroxypiromidic acid), ## vitro antibacterial activity of which was lower against gram-positive
bacteria than piromidic acid but higher against gram-negative ones. The active principles of piromidic

acid in vivo seems to be substance A and unchanged piromidic acid.



