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Pipemidic acid (PPA) 2% L\ pyridopyrimidine
REABIEHR T 5V, AAHNL FHE L Piromidic
acid (PA)? 35 k¢ Nalidixic acid (NA)® & ELIL
TWAY, REEL XOCNAE#ECIEER2ZRTC
&, MBANOBITERIFRCE, BEASREELRZY
BN ERE, B2HARBRONZVEMEZET 5, &
#WTit PPA oW, Sfis & odkitic o 2B ko
ATHNIHREZ2HET 5,
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1. fERZEH

PPA 34 ERT TR S Nl PPA = KA Of5 &
RV, Afsfh 1mg 138K PPA 849 pg 1444
%, PPA ONliIXFHCEBRKYOERTER L, < v
A, Fy PRIV ACEETBEIIAFIY 0.2% car-
boxymethyl cellulose Z§H L, %7, 14 3% Rk
HRIE DA 730 0.5% tragacanth ZIRE) L0k
M 5T BBRIIAKID 250 mg §ER IV o,

2. RRBEORE

{kE 30~46g D ddy-s = v 2, {AEH 191~262¢g
Offt Wistar 5 » b, 55 9.4~13.2 kg DOjfifi Beagle
K, AE 3.8~9.3kg OMiHFREY L (Macaca
mulatta) 35X Ok 47~70 kg, 445 34~49 F D BEF
EFER AT PPA #B0#5 L, FRETHICRT5IBE
RE Lic, RIFTEDREIC~ Y AR LV'5 v b T
OBEER, 1 %, $ARIV0e FCIREBIREHC X D
BIL, BOSECTHREY S LI, ~ v ADHEILE
Rl & LR T 5 BRI B 2, ZTofoEy ks X
e b TE—{ED DRI AT > T RIT
BRAEBC~ 7 ATIRATESD, ToOMOBsL0 e
PTREACT AL, PTEDOKMICERLIC, 12k
UYL DRSS, kI X ORI R EEE 2 Ik
B a B U CEIR Ui, MR X OB 2 0—8%
BEL, 2BEEDKYINZ T, Polytron (Kinematica
G.m.b.H) ThELFA XL, 80°C T 15 HfifhnBEdR
BERCAHL, BOSMTEELTESR LI, e FO
BRI 24 35 L OV 48 BRI L, £ O—iEIF
BLTOEEREOKCEE L, PhigKIE T 10 5T sk
MHBCARL, EEYEROSRE L, Ml XK
BERTL LR F0EEERRARE L, 20,2

i, R, 3o XL OMESR, Mk, EEOBSMLEKIL pH7.5 D
0.067M BEEAEMEIE CTHAFR L ABITERICHE LI,
PPA OFEEIIABE Kp kA ErREET2ME» v 7
P X fTle o fe. BERILMIE S XORRRDOS S
REROEpOMmEER A, B, R, 2% Al
VEFEDH S pH7.50 0.067M BERAEENE % AV T
BLic,

3. EAMBERORPE

PPA omitEAE & O HFET RERIMEREC L
F~tc, PPA @ piperazine TgD 2, 4 ixiZE#H LI
*C-PPA (11.6 ¢Ci/mg) #¥fif( =114 pH 7.0 /=
X A g pH 7.2 (Flow Laboratories Inc.) &fi4 @
BECHEMUICHE, ThThoORMERK 2 #EmL T
WL, PM-30 i@:Bx4 3% LB+ (Amicon,
model 12) FIZEA LY, @ 1A MEE (& %
magnetic stirrer TR L 7ap b, EHHF ATH 2kg/
cm? ([ZHIFE L TESHI 0.2 ml OMEE CIEBH T,
FRAMIEEE A EIR L, M (B) 3D 50l % 0.5
ml ® Soluene 100 (Packard) 3s X O 10 ml o toluene
scintillator® & BAFHOKEENS 2 #§% M THAtEE L,
Fte, EEAOBRMEBKEED 50p % 10ml ©
dioxane scintillator® [ZEM LT, W3 d Tri-Carb
liquid scintillation spectrometer (Packard, model
3380) 12 & O HOAHIERBIGE Uiz, ROV ISR O Bt i
Bl PPA L &deLlc, BAMSARIEREREC
FEIhDDT, FIHERROBEMIIFRCH
[RAVEER LS L ot &, BAKAEROEBRTT
ALY N

4. HRAEEWEOKFE

~UA, Ty b, 4%, ¥AKIVe b OMmffEPi X
URAPDEEHBEORBRELHEE s/ v< b /774 - IR &
DFTIS o te, MEEEHE2 =+ 25 7 4 —FHICIEIL
+ Amberlite XAD-2 (Rohm and Haas Co.) #»35
AREBIETERYELYRE Sk, KL VE
MBERREL, Fi TRE SN IEEWE% 50% 2 £/
— AT (EURLE : #75%) LBERME Lo =0
X5 U AR R A 35 X OV AALER O BR O
# (%8 1) % Eastman Chromagram 6060 #7ciX
DC-Alufolien Kieselgel 60 F254 icAx+» +L, n-
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butanol : acetic acid : water=3:1:1 #F (%
chloroform : acetic acid : dimethylformamide =
5:2:5 ORABERTH 15ecm OEITEHL
Too BB L UBIERESRIC KB Kp R ML
1B H v 7B MULLER-HINTON £ (3&0F)
¥ 2mm DEIRX I r= 54— b ECEB
L, 37°C T 1 1&$%#% triphenyltetrazolium chlo-
ride 5% (#3F0 Na,HPO, ¥z 1 mg/ml DEE
TR THERELUTHEEEAR Yy FOFEY
BELL,
& 7

1. MmEE

iz PPA % 42.7~50mg/kg 1[EEO#HS
Lo g% Fig. 1 Rt P miEh
Eov—7i%, =% AT 1EH#C 8.0 pg/ml,
Sy FTIX30 FHIC 4.7 pg/ml, 4 X LV H L
T 2BEIBCEREN 11.9 35X U 6.3 pg/ml T
Hote, TTARIVT v b TIREEMEEHRET
ARBICERBRAUTCR 512, 4 RB IV
AT, GBIz BT, FhEN 5.8 Bk
O 2.7 pg/ml & HEHEELR R L. BERAR
PPA # 0.5, 1 30" 2g (5 8.3, 16.9 I X
' 33.6 mg/kg) 1[EENFE LB MPEEY
Fig. 2 WoRd, FHmEPRE 0.5g &5 TIX1
Fri%ic 4.4 pg/ml, 1g $5 T3 2 BREI%EIC 5.4
pg/ml, 2 g B5Ti32EHE#KIC 10.3 pg/ml O
— 7 %RL, 6~8KHHBITITFNFN0.9, 2.3 %
O 4.0 pg/ml ET LA, & b OMhREDHE
B 2 L HEREML TR D, Loy X b
INCIREILE L, ORI TH - 7. 1 X PPA
% 8 BT & 4 R R B E UIcBR o iR O H#E
B% Fig. 3 \wrd. FHMPPRED ©—27 3%
B2 T4 BRHKICRSh, 250 mg (735 25.0
mg/kg/dose) #¥ETIXLThTh 6.0, 8.9, 8.2 %
LY 12.2 pg/ml THH, 500mg (5 42.0mg/
kg/dose) #5-Tix 10.5, 11.4, 17.4 B X 17.9
pg/ml THoto, BEHT X D EE MsEPRE T E
FL1EREDOH 25O/ 1ehl, 37wl
4B AL ERIIML A AN R bR,

2. E‘AKSE

PPA O EA#EEERY Table 1 wiRd, MR
PPA 1 1 = 4% Ti¥ 78.0~82.1%, AMliE Tix
65.4~72.7 % THH, i PPA OEEC XK
EREBIR ORI o, PPA Ok (F) &
BELOFHAT THAT HRC L D BB G
PPA iz otze

Fig. 1 Plasma levels of PPA in mice, rats,
dogs and monkeys
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Fig. 2 Plasma levels of PPA in healthy
human adults
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Fig. 3 Plasma levels of PPA in dogs
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Table 1 Protein binding of PPA

Dog plasma, pH 7.0 Human serum, pH 7.2

Concn. Unbound Concn. Unbound
of PPA PPA of PPA PPA
(pg/ml) %) (ug/ml) (%)
2.6 | 8.1 2.9 71.9
5.6 78.0 6.8 72.7
10.6 79.6 13.2 68.3
21.5 78.8 26.9 65.4

3. BBk XU

PPA #BFnEE LA 2 B XA BT 3R
X OVARARIBES Fig. 4 &RT, 500mg (GE#y 42.7
mg/kg) % 1AL Liz1 %, 500 mg (¥ 42.0 mg/
kg/dose) # 8] LI 4 EIHE Lz A X 5L 50
mg/kg/dose % 1 H 2[@, 1 »FHEER LIy ou
THEEWTY, Bk X OB ORE S X 0k
DIEEWEI B IR, TOBREI—C s -
FFELD, ThIDENoT, i, BEREH B
OBEREIR R ORE T MEEFIRE X D135 0 Eh o,
BHFHELE ORI, 2 BT PPA OERSH-<
F— VIRRFELUL T,

4. Rkt

B ki35 PPA oRepktt% Fig. 5 iwnd, 50
mg/kg  1EFEAKE LI YA KIS » F DFY
RPBEDE — 71X thTh 310 pug/ml (0~3 BRR)
FE 1,313 ug/ml (3~65HIR) THH, 24WRF
TOFHREBEINRIITR LN 05 LV39% TH -1,
50 mg/kg/dose % 8L T 2 EIFENEE LicA X
BIO A0 24 BHIERD FHRFBEITh T h
1,067 3 X 01,030 pg/ml TH H, FHENRRZFHE
N2 BIPHBLTHole, BERA (MFREOHE
L RE—@) w PPA % 0.5, 1 X0 2¢g 1[EKROHE
S Lo RGHE %Y Fig 6 1257t FERPEED
¥— 2713 0.5g 5 Tik 1,116 pg/ml (2~4 B:ER),
lg BETIX 2,441 pg/ml ~4FHER), 2g 5T
(% 1,949 pg/ml (4~6 BEfHR) TH b, 24BERIETO
SEHRREBUIRIL ZREN 88, 68 3LV 1% TH - oo

5. PPkt

PPA 1g *ERAC 1 EEAEE LicBo HEfFid
Bifita Fig. 7 Rd, #5 0~24 Bic $RIR L 23668
ROFIGREET 1,174 pg/g TH Y, Fi, 24~48B5h
CERI U 7 3G D IR RE Y 247 pg/g TH o1z, 48
Rl TOFERBE EURERIX 25.1% TH oo RAFFC
BITE Utc 24 B F TOSEHRAEIRRIL 72.2%TH -
1eDT, FEFOEUNERIL 97.3% TH -1,

Fig. 4 Organ and tissue levels of PPA in dogs and monkeys
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Animals were sacrificed 2 hours after the last dose. Average of 3 animals.

------------- assay limit.
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Fig. 5 Urinary excretion of PPA in mice,
rats, dogs and monkeys
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(50 mg/kg/dose, p.o.)
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Fig. 6 Urinary excretion of PPA in healthy
human adults
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Fig. 7 Fecal levels of PPA in healthy human

adults

1.0g (3 ) g
—_ . ersons hd
10,000 &P 40 2
% 3
= 1,000} 430 5 o
3 2
£ 100 120 &
g 5
e 10F 1103
D 0—24 24—48

Time after administration (hour)
(Average with range)

0—24

EEZ] Cumulative recovery (%)

2727
6. HRPEEEDE
PPA &5 LI- Bk LV + DR
RT3 HEESEYBEDOARAL I oS
Bled, v b, 4%, $ALEIOE FD
MBI =T A, v b, LRIV
v FOREREE s r< 57 4 —TREBM
L, VIEGEHAE Yy b2 4+ -5
7 4 — Tl BERBEE LT2ROR
BEHEEY RV, WThOBE LT
TARTO MR L ORI\ T PPA © Rf
EE T LB ST 1 D08
EEAR Y PRI N7 (Fig 8,9: ¥
nd 1EOBERIETERERE LTGRL
VT ERE L) .  DIEMWEILXS v MRS
IOe PRADHEREHE IR, BAMHER X
VHRIMEBINA R 7 b AT HOWRCE R AR
7 P A BERELLD PPA LRE I,
= ®

PPA #y 50 mg/kg % 1 [@EEO#E LicSEa, M@
FBEDE — 7 ZFARI TR TOEWES L 0e T
4.7 pg/ml LA EDEER Lic, PPA 3% D5
LfaHEC 8.13 pg/ml UITFD MIC {Ex/RTC
LP, ARTIIRBIC X D3 E A ERELI AR
Z &, IMIFRTIX 70~80 % AT MmEE G mAEE
HEEE TR CRET A LIl ER/TH &
¥, ZOBREIISEL DT AEHEOMEAIAEL
55BETHDISCEbhS, TEH, = VALE
35 RS REBTIL PPA I+« D7/ 5 AfBHH
EYHEC 50 mg/kg UTOREDFETERYT, £0D
#hEIT—aic PA, NA, Cephalexin 3 X 0¥ Ampi-
cillin X h R T A” , ZhuEp b T, PPA IR
ey MIC fEDE N AR s X O 5B
FEC LS TEYT, TORBECT R
3 TS0 & % Carbenicillin O%h% X b @h T
WP, DX 5 BN invive ZhERITEERS X
VDB EE A OPEE L) —BITE 2 & ERA
LEADOBEGRYH D X 5 CBbhb, PPA Ok~
DBFADRIFRI EZTYABIVT v FDLHF
— 52 H 257 4 — BN radioassay 12X %
P BERNEC X - Th HHI P, PPA ©
JHZEREH FIEEEL A R 3 XL O A TR EE X b
ML D Eh o e dd, BEMRTFBREIIOCEVEY
AL, BEBRPEBEIFAITRTOEBYR L0
FEFRWT, D TEWMEEZRL, »2oEIRED
DI B - 1TeDT, BIRZ hic PPA IXECRE
DO INEDTHAH S L EXL BRI B,

EZZ3 Cumulative recovery (%)
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Fig. 8 Bioautograms of plasma of a rat, dog,
monkey and man developed by thin-
layer chromatography

Condition
DC-Alufolien Kieselgel 60 F254 (Merck)
CHCl3: CHsCOOH : HCON(CH3)2=5:2:5
Indicator organism:Escherichia coli Kp

T

S A B A B
Rat Dog ﬁonkely Man
S: PPA dissolved in water
A : PPA dissolved in plasma
B: plasma of the animal receiving PPA

Fig. 9 Bioautograms of urine of a mouse,
rat, monkey and man developed by
thin-layer chromatography

Condition
Eastman chromagram 6060
n-CsHsOH: CHsCOOH : H20=3:1:1
Indicator organism: Escherichia coli Kp

S A B A B A B A B

Mouse Rat Monkey Man

S: PPA dissolved in water
A : PPA dissolved in urine
B: urine of the animal receiving PPA

PPA # 1g 1EEAHE L b T, EFRLIOR
A B OEIRR Y FRCHIET % &, FEFE»HI13F525.1
%, RhBIXFEET72.2%, Hit97.3% B EIRI tc,
T DFERITAFID B, D I ABINEhB 2 &, #R
I EAEER LRV &, B hizEAERIEL
W LR ERTFEBRTELDTH S, RBHILREMCEE
LT, Bk X0e F 0Kk LORCENT, &
BBOEEKIFKE(LD PPA THBZ LABHLMNT IR
2o PA, NA 35 X0 Oxolinic acid 13fACRH#%AZ
i, —BAREIEEO LV EICIE D Z EMbR T
591510 T, AFORBHRTEEIFUHECIRDS

RV EEX bhb, PPA DX 5B, 4
A, Befitds X ORBRVEEL O, FFIROESETHHE
HEHD 7 5 A EEERRIECERR 2R O R & h 5 FA
TH5LBbh%,
& -1
PPA BgEn&EIVFERCIBREAI, <Y
A, Ty b, 4%, ¥ARIOVE MK 50mg/kg 1@
RO LICHE, £ OFE nfhgEE L 4.7~11.9
pg/ml OEETHY, Fh, FOREABERIIA XM
M|MTILH20%, AMETIIH30%TH -1, PPA D
BADOBTIRRIFT, %< Dl JCEGTILn+E
BEXEVRETEERYEI R I hic, RPEBELH
NRICTRTOFHYF L e P THEL, i, EUIEREE
580D 24~88 51 E Lic, HEFEPHHIe ric 1g 8
5L, B#5BDOHN2B5%THo1c, PPA 344KR
TR EAERBINT, mds LORPEEHEDOE
HITRELD PPA TH o,
(AP BRTET AP 64952 TH 5,)
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ABSORPTION, DISTRIBUTION AND EXCRETION OF
PIPEMIDIC ACID

MASANAO SHIMIZU, SHINICHI NAKAMURA, NOBUYUKI KUROBE
and YOSHIYUKI TAKASE

Research and Development Division, Dainippon Pharmaceutical Co., Ltd.

Pipemidic acid (PPA) was well absorbed by the oral route.

When administered to mice, rats,

dogs, monkeys and men at a single oral dose of about 50 mg/kg, average plasma levels reached

peaks ranging between 4.7 and 11.9 pg/ml.
and about 30% in human serum.

concentrations comparable to or higher than the plasma level.

About 20% of PPA was bound to proteins in dog plasma

PPA was widely distributed to various organs and tissues at

Peak urine levels of PPA were

around 1,000 yg/ml in animals and men, and 24 to 88% of administered doses was recovered from

urine for 24 hours.

An average recovery from feces was about 25% in men receiving a single

oral dose of 1g. A main active principle in plasma and urine was unchanged PPA itself.



