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NREMEBIC 31T 5 Pipemidic acid DOMEEERY, FEIKAOME
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Pipemidic acid (PPA) 3 HATHL L A3 hi
PEHAFEYE T, T TIREBRNICER S T 5 Piro-
midic acid (PA) & AkticEAB#K E L T pyridopyri-
midine B2EFL T3P (Fig 1),

Fig. 1 Chemical structure of pipemidic acid
and piromidic acid
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RRE B REF2HEAL TONRBEEBICIT 2 —#HD
BN, BRORM2TLICEHTERLOT, UT
AHETOBMBITOVTHET 3,

1. BASMU-ZEEERICNT 5 MIC AIERK

BB BAER TR AFEHAL, SHRIERECLIDAA
{E2ERR D SPBREHIC X » TTTR o T,

a) FHFIECTH3 2 HE (Table 1)

BT 5 U TR RIS 48 B EA LTce. ThH XY
1L sonnei FHT, Streptomycin (SM), Tetracycline

Pipemidic acid

Piromidic acid

(TC), Chloramphenicol (CP), ABPC fit{4:#kic X »
Thibbh T,

PPACxf L Tid etk <1.56 pg/ml TH » 7253, PA
T K (98%) 7% 6.25~25 pg/ml (24347 L Tt

Table 1 Minimal inhibitory concentrations
for Shigella sp.
(48 recent clinical isolates)

MIC (yg/ml)

Drug P - - —
| £1.56 3.13 6.25 12.5 25 50
Pipemidic ‘ 48
acid 100%’
Piromidic ‘ 11 20 16 1
acid | )
|

%%

b) Salmonella FHjg\“xj3 % #& (Table 2)

REERR 47 M L=, PPA Tz k¥ (98%)
=3.13 pg/ml TH-1cH', PA TIL 25~50 pg/ml A3
96% % 153, (XBMITEEN L - T,

Table 2 Minimal inhibitory concentrations
for Salmonella sp.
(47 stock strains)
| MIC (ng/mD)
<1.56 3.13 6.25 12.5 25 50 =100

Drug

Pipemidic | 24 22 1

__acui o 9%8% .
Piromidic j 9 36 2

acid

969

c) Pseudomonas aeruginosa \Zxi3 5 Nk
(Table 3)
{RAFHE 45 Brae i L7z, PPA Tit 6.25~25 ug/ml
W (84%) ML T e, PA TixeH >100
ng/ml THoto,
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Table 3 Minimal inhibitory concentrations
for Pseudomonas aeruginosa
(45 stock strains)

7 MIC (pg/ml)

Drug —- - - e
6.25 12.5 25 50 100 >100
Pipemidic 2 19 17 3 4
acid . 849,
Piromidic ' 45
acid ‘\100'%'

2. ARFBEOBIR & HEtt

ERFIIBERE UTKBW Kp AL, 8
oy TEIZE - TR -1,

a) MARENERE (Fig 2)

SERMEAONE 2 AICH 10 5 X017 mg/kg BE5 Ui
BEDOBETH D, Peak X 18:HIB & 3BERIBICH D,
7.4 5 X 0°6.8 ug/ml T, 7THHIB O MAPEEL 1.7 3
X 4.3ug/ml THoTo,

Fig. 2 Plasma levels of pipemidic acid
in children
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Concentration in plasma (ug/ml)

2r U.T, 11 years
1.7 male, 10 mg/kg 1.7
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1 3 7
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b) RehHEtER (Table 4)
MAEERE RO TORRE 7 KR & TORFHE
MREABE L, 101 5L 91.2 % TH -1,

Table 4 Urinary excretion of pipemidic acid
in children

CHEMOTHERAPY

t Urine pooled
| Age ' Body

Patient | @fe weight Dose for O to 7hr.
Sex | (kg) (mg/kg)| Conc. Recgvery
| (ug/mD| (%)
|

ur w0 | ez
s

M. M. imale’ 22 17 540 i 101

2875

c) Rt RIERE (Fig 3)

16125, 250 mg, 1 A 3[@, 2 HEAREDOFEE D~
OBTRIC DOV TRERITIe» oo & DB, #4613 pH
7.2 @ buffer solution T 1, 000 fFIZ 7R, 10, 000 [ElE:
10 S D L% 60°C 30 3B L 7= dHkt 2R L1z,
125mg FFTiX # 150~500 ng/g, 250 mg Bf T
600~750 pg/g HNEMEDRRECHEAICHE X h T i,

Fig. 3 Fecal levels of pipemidic acid
in children
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3. BRERfE AR

BROXMN R &I o oD, BR49E 4 A2 5 504E3
Hichte b BB Z2 U RFTE M (2061 sonnei )
FER) 40 Bl &, HIFE, Salmonella RIS TH -1
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PERIGSAEG] 10 GIDFH50 B TH 5 , S i sonnei
HWok¥i CP, ABPC fifftHhic X - THb LR T
7oo FHUEGITIXEMLO 1B 5 AEEE, LI#%E
B ChRBREEX T > THOPRC OV THIZE L.
i, BRDFEOHTIXLLT ORI X - Tt »> Tk
oo

+ (Exh) : PPA WIRHE 3 ~4 BURC 68, TE

WiFks, AFIEREE BRaHAL
: PPA HIRE 5 ~ 6 HLAPIC ik, FiE
RIFEE, FFEREE LR

a) #HFMEG] (406)) (Table 5, 6)

PPA o5 Ei3# 30~100 mg/kg/H 25346 LT
ey, K 40~50 mg/kg/H i TH b, FOMEHR
Flix 125 mg, 250 mg SHET Hoto, WEAS5~
7 B, 406k 3 Bl%xERE, 2~5 BLIPICEEMEILEREE ¥
TREEBECETHFEL, ¥k, RECRTHZ LN
T, ’

b) SMAIELAES (104]) (Table 7)

PPA ofi EMBEMEAFO HE L FEAKET, 1

+ CEZD
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Table 5-1 Therapeutic results of bacillary dysentery in children with pipemidic acid

J

Days |

Case No., . PPA Days A ‘ ! Re-
Age, Sex, B:i:tle Sensitivit administration | ungil | gacie. | S S- iBUN’ Siisharee
Weight i v Dose Dura- ’I(;Otal normal | rial GOT} GPT ‘ | Igg:cts.
(kg) | type (g/day)l dat;c;n (Z;e stool d;::ﬁg:" t ‘ lSlde effects
. TCGDLCPC-Y, A
RO %f(flf;nei4ﬁglé)+ig—).CL(H+), L0 5 50 2 | 4 ++
10.5 ! | - -

2 g TCC).CP(), i ‘ -
M. F oF .| ABPC(-),CL(i), 0.6 = 5 3.0 | 3 4 26-3221-1618-16
(z.5) (7777 I NA(H) L - -

3 | TC(-),CP(-), | T T

1Y 4M Sk, | ABPCLO), CLGH, | 0.6 5 30 4 4 2520195231919 4
1Y. 3;\4 M Sh X%SE?C)P%‘L%H) | 1o | 5 |50 2! o4 - ;L_
(13 gy | sonnei INA(ﬂJr) ' T o ! B -
‘sh. | TCGHLCPCY, | -
P s SRE L v [ 5 w0 | 1 :
6 sp  TC(+)CP(L), | —— — R
232.111\%)1\4‘ o gi | ﬁilzcg—), CL(#), 0.6 | 6 36 | 3 3 2826232020521  H
“sn | TC(H),CP(H), T — e
3Y.8u.M o ei | ABPC(—),CLC#), 0.6 | 6 3.6 4 4 303126241214  H
(14 D NA(-) - | R e e
i, ABPLYS, SL%, 1.0 5.0 | 911 i
%élvé)}?‘sonw NA(HS_)'C C#, 10 1 5 50 2 2 28529 9111518 4
sh. | TCGLCPCY, (| T T T T
5\2111\@)1: e ﬁﬁ}gcg—),cu%), L0 5 |50 2 4 28529165 91115 4
{ Sh. #),CP(=), D TR
5Y.3M, F| ABPGLL ,CLCH), (1.0 5 (50 | 4 | 4 zo_>zz12—>12 H#
(7.0 | Sommet | Na G ) ) T | ‘ S5 T
11 Sh TC#), CP(—), | | - o =
5Y.6M.F D% .| ABPC(-),CL(#), 0.6 6 36 | 5 4 A
(16.5) | Sommei | Na(-y ), CLC )*‘ -6 6136 ‘ +
12 g, |TC(=),CP(=), | e e —
5Y.5M. F L ;| ABPC(—),CLCH), 0.75 5 3.75| 4 | 7 2418 681214  +
(19.0) NA(#D | | | | N : -
6v. om. M St X%gé%c)l)(ci)(m) 1o 5 '50, 5 | 5 2 éz:m 51222 o
. 2M. . -, , 1 1.0 . 26—22114—15 :
(24.5) | SO""e | NACHD ‘ ‘ | ! ‘ ‘ 17
14 | i | I
6, &M M Sh. i }1.0 S5 50 2 BRI T e
15 TC(=), CP(-), N L L T A
Sh. 1 ‘ 12.4—
6Y, MM Soines ﬁBlzcng) CLCH), ‘ 0.6 5 30 4 3 B-3-1ET 4
16 TC(=),CP(=), | | | 1 T =T
6Y. M F Sh. ﬁBlZCS ), CLCHD, 1 0.75 7 525 3 | 3 32—»4026—»3218—»22 H
. ! ‘v, o | -
Sh. | 1 17. 4~
7Y.2M. M rABPC( CL(+++ , 1 L0 5 5.0 2 2 26——»2918-—»12‘ ++
(21,59 | Sonnei | A s ) ) : | | e #
18 "TC(H#), CP(=), 7 T e
Sh. ; | i '16.8—>
7Y MM e II}IBP(’C( »,CLGH, (Lo | 6 160 | 4 4 21-—»2016—»14‘ isa
TC3, CP(), I . ‘ ' o I
8Y, Z%)F\ Sk i QBECS_)’ cLli, ; 10! 5 50 4 | 5 202012 6‘14153]_5 +
‘sh. | TS .CPCH), a e =
S%Zgng)p’sonm AB (cg+) CLGH), \ 10 6 60 4 | 4 »24——»23{19—»18 65




VOL. 23 NO. 9 CHEMOTHERAPY 2877

Table 5-2 Therapeutlc results of bacillary dysentery in children with pipemidic acid

i T R ) Days [

C N ! | | PPA Days A Re-
A;:eSe:l | B:«fc;e | Sensitivi } administration until bllalr::ttlzal- S- S- i discharge,
Weight ‘\ tna ensitivity | Dose |D:1ra- 'gotal normal 0 rial \GOT | GPT BUN‘ Cll:;fc:clts

ype 1ion| dose 1sappe-| | ’
7({‘?)“ T "TC( P, \(g/day)l (days)| (g) | stool arance | | 1Slde effects

21 +),CP(+), ! ! | | -

8Y.OM F Sh . ABPC(+),CL(j, '1.0 . 6 60 4 s a
(24.8) SOmmet NA(-) R I

2 g  TC(=),CP(=), | 1 3 | -

8YAIMM g ABPCCH,CLGD, 1.0 5 (5.0 |3 4 ‘ +
(25.6) 7T NA(+ 1 . =

23 Sh. TCUHH )CP( ) ! | \12 1— -
OV IMM e ;ﬁﬁlzcg »CLGH, 15 | 5 7.5 2 | 7 \14_»1912—42‘ 39  *

ad. | o i | | | ! -

24 g TCO,CP(=), e o | | N T
932. lM.)M Snei ﬁBl(’C(—),CL(H), 1.0 5 50| 2 | 4 ‘24->2615—>14‘ i6.5 +
~(7.0) T o i -

%5 TCHH, CP(-), ! \ | ‘ 10,9 M
9Y<.3M.)M Sonnei NA(H)—) CL(#), 1.0 | 5 5.0 3 1 2 20—>2024_>25‘ 5o H

27.5) 9P INAGH) T o ' -

sh. | TCG#,CP(—), — ~ 1 | sas70404013:8— 1
9Y(221\21))M sonnei . ﬁ%l(:&}g—)’CL(HL | .2 | 5 6.0 3 | 4 ‘54—»70\40—>40 14. 6‘ 4+

27 g, TCUH,CP(=), 1 o | 12 3 -
OV SMF sonnei  {EPGC—D CLEH, 1.2 1 5 6.0 8 | 3 ‘24*2520—’201 13.3 T
_ V.o o aANA\Ww) | -

28 ' Sh. t TC(+),CP(-), | i 11.2— -
9Y&221\g)F sonnei ﬁif(’ﬁg—), CL(#), ‘ 1.2 . 5 } 6.0 3 [ 3 18—»20\12--)101 12. 4 +H

29 g, TC(+),CP(=), T | ; 3o -
9Y(.10M).M sonnei QI}B\}EC()—),CL(H), L6 . 5 80 4 | 6 202017181374 +
_(29.5) 7 . ) ‘ S l ‘ S -
O SMF ounei ﬁglzcg ), CLGH#, (1.0 | 5 150 | >10 | 2018 8121418

5 i + ) o ! ) | | —
10Y351M p Sk Xg%%’%PE:L)(m) Lo s ‘5 0 5 | 2 1451515015128 m

.5M. 1 1.0 | 15.0 | 1 14— —15!

‘ , ) | | | ‘ 14. 8\

.0 | sommel  NA(T) I R R | . =

10Y.2M. m Sk X%g’ﬂéz' C)P(C )(’+H) 0l 5 50 3 4 22201921146~ H
’ ’ . i |9 —> —>, i

(29 5) sonnei NA(H) \ ) ,Ai,, - : 16.2 m

‘sh.  TCGI,CP(—), i \ 12.5 T
102;171\61)F o e ‘ﬁgxzcg—), CL(HD, i 1.0 5 50 | 2 2 29-3718-15"% 370 H+

NAGH SRS S — - [t S

34 | Sh. i TCH), CP(-), i [ i i | 4. 1 —

10Y.11M.M! ! ABPC(—),CL(#p), 1.0 « 5 |5.0 | >10 4 26-27120—21 =1 —*
(32 8) i sonnei NA(+) | ! 15. 1 _

;Sh TCH,CP(=), | =

112{341M)M sonnei ﬁif(’cg—), CL(#), | 1.0 5 ! 5.0 >10 2 18—24| 6—1814—18 —
U UNA(+) ! | ] | -

 TCU), CP(-), 1 ‘ | -

uy, glxg)p;fj‘nw ABPCL-), CLGH). 12| 5 60 | 4 ; 5 112-»10112—42‘12-13“;5 +
 NA(+ | i i -

‘ Sh.  TC(=),CP(-), i | i | \ i -
1NY.IM.F Sonmei ABPC(—),CLG, |10 | 5 50 | 2 | 7 | +
(Lo NA(+) ‘A_ | | | -

38 ish TC(+),CP(+), . | | ‘ | ; | 13.6—, m
12&.121\ng Sonmei }ﬁg}(’ﬁ()ﬂ, CL(#), ‘1.2 | 7 84 | 4 4 (322926526 "1, ) H+

. : i - i ! | —

39 sh. | TE(=), CP(-), ‘ | ! 12.4> T

12(Y3,’;31\g)_Mi Sonnei ; I}\xlilg-}(-:l—()—k)' CL(#H), 1.2 7 6 7.2 | 3 3 124221918 13.2 H
oh TCCONCPGE, T T 61 -

187 IM.M sonmei ABPC(=),CLGH), 12 7 184 | 4 | 3 30821287050 4
(42.5) | NA(H) ; ‘ | 1 7 =

* Failed to eliminate causative organisms.
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Table 6 Therapeutic results of bacillary dysentery in children with pipemidic acid

o PPA administration Clinical E:rtgl Side effects
Age distribution | Cases | — ——— —— T 4| effects excluc}l’mg B
mg/kg/day ! dr:z;,tse the germs vaer LKldney Others
9 months ‘ '
) 30~100 mg o 759 0 0 0
40 92.5 5 33 a0
13 years (40~50 mg) ‘ ’ 7 3 | 3 f 40
and 1 month ‘ (0) | (0) ‘ 0)
Table 7 Therapeutic results of acute colitis in children with pipemidic acid
Case No., | PPA administration Days ‘ | ..
Age, Sex . until i Clinical
& cicht | | Diagnosis [ p [ Dura- | Total | %% | S-GOT | S-GPT | BUN
(k g) 1 (g/day) tion dose | stool ‘ | effects
£ (days) | (g) | S I ,
1 i 1 I
1Y. 6M. M | Colitis | 1.0 3 30 | 3 1 S
(11.0) ] I I !
2 “ ’ f 1 ‘ ‘ 11. 1
2Y.11M. F | Colitis ‘l 1.0 5 5.0 | 4 I 1718 11- 6 : 12.4 H
Q3.0 1 ' ' | * r -
3 ‘ !
5Y. IM. F | Colitis 1.0 5 5.0 3 H
~ (16.0) _ i
4 |
5Y. sM. M . Colitis 1.0 5 5.0 3 38—42 36—46 | 16.2—18 +H
_(16.00 - ; )
5 ‘
6Y. "TM. M Colitis 1.0 5 I 5.0 4 22—24 11— 8 16—17 H+
(21.5) - i - -
6 i
6Y. M. M Colitis 1.0 5 5.0 7 2424 17—-18 16—16 | -
(18.0) , ;
7 | ‘ i
6Y. 7M. F | Colitis ’ 1.0 5 5.0 5 20—24 1416 ‘ 19-20 +
(21.0) : . _ I
8
7Y. IM. F Colitis 1.0 5 5.0 3 | ; H
(17.0) _
9
7Y. 4M. F Colitis 1.0 5 5.0 2 28—32 2124 16—18 +H
Q8.0 _ N
10 [ |
10Y. 5M.) M | Colitis 1.0 5 5.0 3 2630 | 18—18 | 16. 2—»18 O H
(28.0 | _ .

B kT 5 — @ ORRER), FRRAMRE 21T,
TORRERDZ Z ENTEI,

BB x 9 Bl RARARNES BElE 7co T 5, 1064
9k 2~5 HLURK EELEL < HFiERIC[@» -
oo 1 ﬁﬂf:ﬁﬁi&b@@{ﬁm 7 BEZEL 7,

- WARRERE M (Table 5, 7)

K, kﬂ%ﬁéﬁﬂﬂ, 2t 40 i o>\ T PPA #r55814

Bz b O HEEHR T %O (GOT, GPT), & (BUN)
BRI DLW THRE L TR,
hichote,

LB RERT LR

&t ¥ U
FRLAHESLH] Pipemidic acid 2@ AL ToE
¥}

#E

1) BoE&EEL7- SM, TC, CP, ABPC fiff:#% 4
THRFIHEICKTT5 PPA © MIC 1344k <1.56 pg/ml,
Salmonella W@\ % L T 98 % »% <3.13 pg/ml,
Pseudomonas aeruginosa \Zxt U Ti184%7" 6.25~25
pg/ml ORCGAL, WTFhORECX LT3 MIC ik
[F5%® Piromidic acid IZH# L Tk B MIEA o T

2) PR, EoREThE, Ry, g
BiTLI

3) BEBWDOKN¥H CP, ABPC itk TH % Mgtk
FHNCXF L) 40~50 mg/kg/H, 5~7 HRD WIRT
FRIRADC, 2 DRBHIMNC & KL DIEGIC iR 3 & B
FERE\(DENTE 2,
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4 BHERBRCK LT MM AR L E L oR 5% e,

THLLLERARE R DI, [§F 7 A, Salmonella 3 #
FEC T A RS RCOWTL, BERsPTHh b, 1) Piromidic acid ##%, Chemotherapy 19(5),
5) A#Hy 30~100 mg/kg/H, 5~ 7 BREDPIARE 1971

BOC X o TR - BHERERBECRE Y RIF & /et -

FUNDAMENTAL AND CLINICAL STUDIES ON PIPEMIDIC ACID
IN THE FIELD OF PEDIATRICS

SUSUMU NAKAZAWA, HAJIME SATO and NAOMICHI FujiI
Clinic of Pediatrics, Tokyo Metropolitan Ebara Hospital and
Department of Pediatrics, Showa University, School of Medicine
YuicHI HIRAMA
The Second Department of Pharmacology, Showa University, School of Medicine
Er TANAKA
Department of Clinical Laboratory, Tokyo Metropolitan Ebara Hospital

A series of fundamental and clinical studies on pipemidic acid, a new synthetic antibacterial
agent, was made in the field of pediatrics, and the following results were obtained.

1. The MIC values of pipemidic acid were 1.56 ug/ml or lower for all of the Shigella strains
isolated recently, some of which were resistant to streptomycin, tetracycline, chloramphenicol and
ampicillin. Ninety-eight % of Salmonella sp. was inhibited by 3.13 ug or lower of pipemidic acid
per ml and 84 % of Pseudomonas aeruginosa by 6.25~25 pug of the drug per ml. The MIC values
of pipemidic acid were lower than those of piromidic acid.

2. After oral administration of pipemidic acid, it was detected in plasma, urine and feces at
high concentrations as an antimicrobially active state.

3. When pipemidic acid was orally given at doses of about 40~50 mg/kg/day for 5~7 days to the
cases of bacillary dysentery, some of which were caused by the strains resistant to chloramphenicol
and ampicillin, satisfactory results were obtained clinically and bacteriologically in most cases.

4, Acute colitis was successfully treated by a similar dosing regimen of pipemidic acid.

5. No abnormalities were observed in liver and kidney functions when pipemidic acid was orally

administered at doses of about 30~100 mg/kg/day for 5~7 days.



