VOL. 23

NO. 9

CHEMOTHERAPY

2717

Pipemidic acid B33 % BRI

T IKE T BB

FHAREAR HERAFEERHRRER

BeERT
HAREEFRRRRESR

RREBS
REREFERKEARFEEE

I.I3 U & &

Pipemidic acid® (PPA) i3 KX H &M IEKB SR T
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1 WEFHE

EEk o E. coli 36%k, Klebsiella 51%%, Serratia
38 ¥k Pseudomonas 10 3s X0 Acinetobacter 20 1%
22T, PPA OR/NEBMILEE (MIC) %, B
(LR S BRI, PRFFEC X Y AIEL R

Zitote, FEFC Piromidic acid (PA), Nalidixic
acid (NA) DR/NEFHRIFRERPFeRIEL, PPA D
ANz paR=Rze . e

2) JUERRE

PPA @ E. coli &wxt3 % HIEEN% Table 1 3 XT°
Fig. 1 WRTEED, £DO%LIL 1.56~3.12 pg/ml T
RBEXMEIEL, PAD MIC A% 12.5~25 pg/ml 2% ¢
BT HDORERTT ATV, NAD MIC OXE
4t 1.56~6.25 pg/ml Z43AiL, correlogram T
5&, 1B PPA i35 kv MIC 2" 33 003%
Motze PPA 1243 MIC 100 pg/ml # i3t hll E%
FTHIIED bRith ot

Table 1 Susceptibility of E. coli to pipemidic acid, piromidic acid and nalidixic acid

o MIC'( ;;l) o
Drug ©g 0.39 | 0.78 | 1.56 | 3.12 | 6.25 | 12.5 | 25 50 100 | >100 | Strains
PPA 0 2 16 12 2 1 2 1 0 0 36
PA 0 0 0 0 1 1 17 2 1 4 36
NA 0 0 5 18 9 0 0 0 2 2 36
Fig. 1 Correlogram between pipemidic acid and piromidic acid or nalidixic acid
MIC E. coli (36 strai MIC E. coli i
(e coli (36 strains) (aghil) coli (36 strains)
>100 >100
100 100
50 1 50 1
5 1 1 1 1
pPA 2 ppa 2]
12.5 1 "12.5 1
6.25 1 1 6.25 1 /1
3.12 1 9 1 1 3.12 /4 7 1
1.56 1 9 6 1.56 ¢ 11
< ~
0.78 11 0.78 2
0.39 0.39
039 078 156 312 625 125 25 50 100 >100 039 078 156 3.12 6.25 125 25 50 100 >100

PA

MIC (g /ml)

NA MIC (uug/ml)
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Table 2 Susceptxblhty of Klebsiella to pipemidic acid, piromidic acid and nalidixic acid

1.56 ) 3.12 l 6.25 l 12.5 ‘ 25 ] 50 1 100 ‘>100 Strains

l

0 2 27 11 5 6 51
24 5 4 3 0 2 51

Fig. 2 Correlogram between pipemidic acid and piromidic acid or nalidixic acid

L MIC
- (#g/ml)
Drug ‘ 0.39 | 0.78
PPA 0 1 7 22
PA 0 0| 0 0
NA 0 0 0 13
MIC Klebsiella (51 strains)
(ug/ml)_
>100 4 1
100 1
50 1
]
25 1
PPA 1
12.5 1 3
6.25 6 4 3
3.12 1 13 6 1 1
1.56. 1 6
0.78 . 1
vo.agw »
039 078 156 312 625 125 25 50 100 >100
PA MIC (ug/ml)

Klebsiella wxi3% PPA O#H{E L Table 2 15X
O Fig. 2 @it esh, TOKRErO¥L 1.56~12.5
pg/ml © MIC %781, PAODHEDCHkLT2~4
BT ShTu e, NADHED DT, 3031
BT SR TW B LDNED - T,

PPA @ Serratia =X+ A3 E /% Table 3 3 LY
Fig. 3 it ekh, KoK 3.12~12.5 pg/ml
D MIC #7511, PA It PPA it LoRHH NG
5fce NAL PPA X i3gRBEOHE A b,

Pseudomonas 1032 PPA ofigE L, 1%
T 25~50 pg/ml » MIC %7RL7z, ZHICKL
T PA, NA © Pseudomonas \=xi3+% MIC %, £
¥k 100 pg/ml LI E% R U7 (Table 4, Fig. 4),

Acinetobacter =xt3 P L Table5 s X O° Fig.
5 Rt ERH, PPA o MIC (34# 25 pg/ml DLk
T, PAD MIC : DI TILERABETHD, NA
® MIC 13 PPA ozl 1~2 BfEH<hTue
o

M. WIRE OB

1) PPA GRREERIEE

ABRE E. coli Kp #k Ck BARIER AT R
PRWICEB Y THECX 570,

PPA KB THBHDT, 0.2N-NaOH T

(:;%il) Klebsiella (51 strains)

>100
100
50
%
12.5]
6.25
3.12
1.56 7
0.78 1
0.39

PPA

039 078 156 312 625 125 25 50 100 >100
: NA MIC (ug/ml)

L, XKTHEFRLI,

BRI, MAEERED -ttt Consera THR
EBIL, RPEERIEDTHIZIL 1/isM PBS %\ ¢
WL,

AREATAIEX, Heart Infusion Broth € 18 Byfulscs L
7o O\, Heart Infusion Agar 12 1 D&
L, 10ml #ER 9cm O+ YV MIZ4BEL, KFEC
B & befe, Bihr it 4°C T 2R IR, 37°C
T I8 RIS FRHIE Lo MIFXEDE ¥, [RiX 20~50
EFRROBME BT,

NADRIE § [[{—HKZ X » 1o

2) Gt L OER T

TEFERLA 3 6 (4FHkh - 287, 28%, 34=F, fAKE:70
kg, 65kg, 54kg) i PPA 2g, NA 2g o 1 [@Z2)5F;
Eofb{E%, 18T cross over THIE LT,
X HITHT 2 FBOFHRBITOLTIL, PPA 2g, 1 BE&H30
Sy AR RS O RIR - BRI DU THIE Lz, SRFIORE13
AK200ml & &b L, RENE2HIE HE—R% &
) BB, MK 200ml & & LiCRA X,

MAPREE B 5% 1 05, 2050, 4B5R, 6 RERi(E
ZDOWT, RAPEEL O~ 1R, 1~28%], 2~4
B, 4 ~ 6 BRI OV THIE L,

RebEIRERE, FERHC I CRELHETRHIEL,
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Table 3 Susceptibility of Serratia to pipemidic acid, piromidic acid and nalidixic acid
MIC ( /ml) - -

Drug - ,ug 0.39 0.78 1.56 3.12 6.25 12.5 25 50 100 >100 |Strains
PPA 0 0 1 8 10 15 3 1 0 0 38
PA 0 0 0 0 1 3 8 1 22 3 38
NA 0 0 0 3 11 10 6 6 1 1 38

Fig. 3 Correlogram between pipemidic acid and piromidic acid or nalidixic acid
MIC Serratia (38 strains) MIC Serratia (38 strains)
(eg/ml).. (ug/ml).
>100 >100_
100 100‘
50 1 50 1
25 1 2 25 1 1 1
PPA 1 PPA.
12.5 4 10 1 12.5 4 1
6.25 1 2 1 6 6.25| 3 3
3.12] 3 5 3.12] 3 2 1
1.56 1 1.56 1
o.7sj 0.78
0.39 0.39 i
039 078 156 312 6.25 125 25 50 100 >100 0.39 078 156 3.12 6.25 125 25 50 100 >100
PA MIC (ug/ml) NA MIC (ug/ml)

Table 4 Susceptibility of Pseudomonas to pipemidic acid, piromidic acid and nalidixic acid

S MIC Ggmn) g
Drug 124 0.39 0.78 1.56 3.12 6.25 12.5 25 50 100 >100 |Strains
PPA 0 0 0 0 0 0 4 5 0 1 10
PA 0 0 0 0 0 0 0 0 0 10 10
NA 0 0 0 0 0 0 0 0 0 10 10
Fig. 4 Correlogram betweem pipemidic acid and piromidic acid or nalidixic acid
MIC Pseudomonas (10 strains) MIC Pseudomonas (10 strains)
(ug/ml). (ug/ml) P
>100 1 >100 1
100 100
50 5 50
25 4 25 4
1 PPA
PPA 12.5 12.5
6.25 6.25
3.12 3.12
1.56 1.56
0.78 0.78
0.39 0.39
039 078 156 312 6.25 125 25 50 100 >100 039 078 156 312 625 125 25 50 | 100 >100
PA MIC (ug/ml) NA MIC (ug/ml)
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Table 5 Susceptibility of Acinetobacter to pipemidic acid, piromidic acid and nalidixic acid

SEPT. 1975

- MIC i )
Y (pug/ml)
Drug - f‘ 0.39 | 0.78 | 1.56 | 3.12
PPA 0 0 0 0
PA 0 0 0 0

NA 0 0 0 0

o .
6.25 ' 12.5 25 l 50 ’ 100 1 >100 | Strains
0 0 1 8 2 9 20
(] 0 1 3 4 12 20

1 ‘i 1 20

Fig. 5 Correlogram between pipemidic acid and piromidic acid or nalidixic acid

MIC Acinetobacter (20 strains)
(12g/ml)

>100 2 1/6
100 171
50| 1 17 2 4
25| 1
12.5]
6.25 |
3.12|
1.56
0.78

0.39

PPA

PPA

039 078 156 3.2 6.25 125 25 50 100 >100
PA MIC (ug/ml)

IO RPEEL D 6 B CORPEESEHL,
AR 5 EIREHE LI,

3) EBAEUR

a) IR

PPA 2 g, 1 [EIZefEREER 0 #5000 mehiEs 3, Fig 6

Fig. 6 Serum concentration
(Pipemidic acid 2g per os)

ug/ml .
15 + Fasting
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/ . &M
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107 / L)
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MIC Acinefobacter (20 strains)
(g /ml)

>100

100

50

25
12.5
6.25)
3.12]
1.56 |
0.78 ]
o.39<

5 1 1
1
4 1 1

L I o -

039 078 156 312 6.25 125 25 50 100 >100
NA MIC (pg/ml)

CRTERD THole, 3HIDFHMHIE, 185 1.6
pg/ml, 28§ 4.7 pg/ml, 4WEE 7.2 pg/ml, 6 F§hH
3.8 ug/ml THoto,

NA 2g, 1BEZEMHED SR IPRE L, Fig7
CRTERD THole, 3PIDOFHIEL, 1R 6.7,g
/ml, 28%R 4.2 pg/ml, 4853 2.0 ng/ml, 6 0.3
pg/ml THote,

Fig. 7 Serum concentration
(Nalidixic acid 2g per os)

] .
#g/ml Y Fasting
104 \\ o--F
\ %--K
\\ O -- M
\ @— Average
)N
54
0
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PPA 2g, 1[E&# 3045 &F0E58 O MBE,
Fig. 8 WRT&K0THY, 262 ELLL, T
DREEE e EDDE A BRI, £DFHEL,
1WR 6.4 pg/ml, 2B5f 6.8 pg/ml, 4§ 6.54g
/ml, 65 4.7 pg/ml TH -7,

=0 2ficounT, PPA oAT, ABEKRE, IV
NA D AR GHO MPREY HL LcKA Fig. 9 TH
v, 14Tt PPA fasting, PPA non fasting, NA
fasting DIADMAEERRL, oD 14X PPA fast-
ing & non fasting DOBARAMITIL - TUNIS,

b) RebHkth

mAgEEREsgRET, FAFCRAPEEZREL, 6
B & TORPENRLE B LI,

Fig. 8 Serum concentration
(Pipemidic acid 2g per os)
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PPA 2g, RAIZEIER# D 58O RFPHE Table 6
DERYTH B 6 E TORPEIEKIT 26.5,
18.6, 76.1%THbH, FD>HD 2HhTONTE, RE
30 ¥ 5ED 6B E TO R EIRER, 32.1% &
16.8% TH -1,

NA OFRFEIREL 8.0, 8.5, 11.8% THh »i,
hHDORIEESY LB UIcBiEM Table 7 TH D, 2D
AT PPA REIHEEF O RPEIRES F D Eho
oo

Table 6 Urinary recovery (0~6 hours)
(Pipemidic acid 2g per os)

fasting
| Time afterhadministration
Case ‘ ~_(hours) | %
F 1 0 40mg| 240 mg | 250 mg | 26.5%
K } 0 0 |210mg|162mg| 18.6%
M ; 112mg | 300 mg| 660 mg | 450 mg | 76.1%

Table 7 Urinary recovery (0~6 hours)

PPA PPA NA
Case No. fasting |non fasting| fasting
1 | 26.5% | 32.1% 8.0%
2 6.1 | 16.8% 8.5%
3 | 186% | | 1.8%
Average } 40.4% | 24.5% 9.49

PPA 2g (per os), NAWZg (per os)

(Pipemidic acid 2g per os)

Non fasting
pg/ml A o--F
10 + \ H--M
\
\ @— Average
5 <+
0 ; ~+ 4 4
1 2 4 6hrs.
Fig. 9 Serum concentration
ug/ml Case 1
15
10t
3
PPA
5 O fasting
PPA
non fasting
NA
0 , , , \\\‘é fasting
1 2 4 6 hrs.

,ug/mlJ
10 Case 2
PPA
54 non fasting
\
. /r/"’/o PPA
\A- _____ —A\\\\ fasting
/ TANA
fasting
0 T T T T
1 2 4 6 hrs.
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PPA 3Ee 1T/ 7 2 BHERECHENEZEL T
Bo

E. coli wwxi+% PPA o#HEL PA, NA Ofih
FIH 1~3EHESHLWLT SR TED, PA, NA ik
KBHE X\ MIC Z#RTH2EDHHH, PPA ik
MIC=100 pg/ml DR BD LRI &1L, GHD
AHOFEAEEZRTLOTHS 5,

F#ED = 212, Klebsiella 13\~ T Bd BT,

Pseudomonas 3435 HFENL FHHI, IHIC
Serratia, Acinetobacter 754 H aminoglycoside
FIRT LB DN 2RO WIS, Hich LWHIES
LT,

DI EiX, 4B EROWEECEO CTHEILIIEFIN
W, AFOBABLIVIEFO R D Z LTl
n, SHEFOFEREC Y > TEERLERICD 5 5T
H55,

AFIHEOEETHEE,D X BRRE R, mhcE
WIBERCBATT 5 & VbR, AFID MmO
ECHBREATIEL D E ML) Zbhic, AR
BHURAEFEXHEEORETREL, £DHETH
TBEBZItotc, WEHEERET HEEEICOVT,
REESCHOREL L THBELTHEDT, £DORX
EEELC IR,

AR TRLICEER D, 36D volunteer IT3s
W, AFIOMAREAYRIELIH, hit)oEbo
NBEDLRI, LaL, OG-+ 4 F— volun-
teer "G, NA & cross over T I /a7 & L L
THBE, NALYEVWIPEENRZ bhic,

ZDZ L, AFDORFEINRNANAOEZR LD LT

SEPT. 1975

SHTWBZ L EEL b B EHILENLOBRIRLT
SRTWAZLNERIND,

LH L, PPA oARi#GHRO MARE L REEER
DifitEE% cross over THIHEETIE, 1HITIELH
ZETHE O ENEDONIC, TOREE, F23[E
AARCEREFETOLEEHORETD, A, AHE
DIrFEE OB IAT L b —E LIcB#E,R X bh T,
A/, BERTELIKWLD, BEDIEFIIMENL DT
E—EDHEHMIED BT, O ML RSEBFT
SHEFLEbID,

BEDEED, AFDOHEARs + 7 4, HEH, &
I, et D, AFI S 5 ASHRERYYE, &
SICRBERYFECHHTHOCO A HEAITH 2 L8
hb,

V. ¥ & .9)

1) A#FIE, 275 A&lEE E. coli, Klebsiella,
Serratia, Pseudomonas, Acinetobacter = X\ i
D#xiRD, PA, NA L TFCh TV,

2) FHFNIFEOELETHEE»D X SRIREA, £
L TR HRE S e,

PPA 2g $#n#5ro TR mmp R 7.2 pg/
ml T, NA 2g En#ERORENPIRE 6.7 pg/ml
DECIL L TRV ED 2 i,

R b OFHENER (0 ~ 6 B 11§40 % T,
NAD9.4% &b LhighEd 2t

x [

1) SHiMIZU, M.; et al.: Pipemidic acid: Ab-
sorption, distribution, and excretion. Anti-
micr. Agents & Chemoth. 7(4) : 441~446,
1975
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FUNDAMENTAL STUDIES ON PIPEMIDIC ACID

KIHACHIRO SHIMIZU
Institute of Clinical Medicine, Tsukuba University and
Department of Medicine, Tokyo University
KATSUKO OKUZUMI
Department of Medicine, Tokyo University
TETSUO KUMADA
Department of Internal Medicine, Tokyo Women’s Medical College

1) Pipemidic acid showed good antibacterial activity against gram-negative bacilli such as E.
coli, Klebsiella, Serratia, Pseudomonas and Acinetobacter, which was superior to that of piromidic
acid and nalidixic acid.

2) Pipemidic acid administered orally was well absorbed from digestive organs and excreted
mainly into urine. The average peak serum level of pipemidic acid was 7.2 pg/ml at a single oral
dose of 2g, being higher than 6.7 pg/ml, the average peak serum level of nalidixic acid at the
same dose. The average urinary recovery of pipemidic acid for 6 hours was about 40 % which

was much higher than 9.4 %, the average urinary recovery of nalidixic acid.



