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B BEEREIRIC 135 Pipemidic acid Bi3 5%
BN, BEROTE

HRRE
ALBEER (BB B A I MR R

-1 -}

BOLOBYE DR RE X, W7 F o sREListie, B
YURE D O IRMRE, KBHE, 2v7v. 5, EFHE, 2
OBARMERE S EHFRRE I N 3 BEB R’
EV, BRFEEYEIZ, BB S ARERER T
HUTHRMETH D, & bhbUIRBECHRWIEN2
FHETI3HEAE DD TSN,

K HAMBBASTFZF T Y 31T pyridopyrimidine
FYALTH B Piromidic acid? RBEFE U2, S5
SEFHHDOFEHIA L U T Piromidic acid [ pyrido-
pyrimidine 3% &# &9 % Pipemidic acid (PPA)
2RFEL, MFEREEERER2BRF IV IIS1,

Ak, 77 sHE, L ICRBECRCTENR
HL, UL» 3 RBOVETHAED 5 ORI T AT
32L0 5,

Pipemidic acid o##LZENERIR, HEBZWULH
HBEOHRREBUTEH, 2, X BR, BI07
NAVIRBEETHY, KCBE, A8/ N, =8/~
N, TER)=N, TEIV, ZrBRKRILL RNVLEY,
=—FN, ~FHV, BR=FARRIBZEAERE, K
B, KEBMALF M) v 2KBRICBIBETD 5, ZDIFER
#Hix, Figl w/RULI &b, pyridopyrimidine
B2EABKRELTEHD, —KFiz Pipemidic acid
trihydrate ¢ BRU, FFKix C.u.H;zN;O; - 3H,O T3
bah, FFRIZ357.37 LEHINh TV 3,

Pipemidic acid @& EHEMR, ~v2oEA/RET
LD;,>5,000 mg/kg, 4 X T LDs>2,000 mg/kg & &

Fig. 1 Comparison of chemical structure
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N, g, HIUHUETIEYERTELRAS
NEholtP VbR TWNS, £k, =2 ATD Pipe-
midic acid 50 ERRM T, HABEERL D
Shnizh -1,

EHIZ, SEHRCAFK I NI Pipemidic acid iz
DWT, BAI49EIA»S50E3 Bicbizch 2R
BARBEN, MABES I CERABTREONE L
DOEBHRF B CI L L iz, BERBRBRBAEROR
FIVsEBPECH UTHKREAU KR, BFLR
HMPLIDAOT, Z2OBBROVTHET 3,

EWBOKRHN

FrHEEwE Pipemidic acid iIcBiL T, FoRRBE

HNIED, FFEOREBOMAPEES L0 b F 46
2 b ORFHABROBTIRE L & OB HRIEL RS L
K5, &0 XS oRfthniz bhi,

1. ABRERIED

i) EBHE: 2 in vitro TD Pipemidic acid o
WHRRL, BARLEEEYS MIC NERLSDISER
BT LIt ERERFREC X b FHEECOWTH
WHERE LT, Tichb, B HREISEHIE, Heart
Infusion Agar (SBF) /I L, 55t fER % Trypto-
soy Broth (3:FF) ¢ 37°C, 18 BRI Er oo 7c
ot HIRIEFDFHFUL, phosphate buffer (pH 7.2)
T Pipemidic acid #%)%, fHEHENBEOREER
REE% 100 pg/ml & L, LUF 2 fSBRAR YR Sy,
RIEFRRESY 0.2 pg/ml & Ui EHIRHTRTI%2 1EEL
L7z,

VIR DB, BPTEHEE b4 5 X hi- g
29 B & ALIEFE S O FRD SOMRE S hie coagu-
lase [Ri%k 7" F o ERE 80 £k, FOfEESED Esche-
richia coli 46 %, Klebsiella pneumoniae 29 k¥,
Proteus mirabilis 27 #3s L 0% Pseudomonas aeru-
ginosa 60 FRIZO\WTHE DX RIE Uiz,

PR, MR LICHEERD 18/ml B4EE
T PREEAR R L RS ER S R 3 2o\,
37°C, 24 BSRIBIRZRN T HERME, SEHIBIRE D BEEE D
REXYABRPBRTC L VHTEL, BHREEEOR/ T
FR1-##P minimal inhibitory concentration (MIC)
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BRI,

Pipemidic acid DHEH O LB FIEWHEZ, Penici-
1lin G (PC G), Aminobenzylpenicillin (ABPC),
Carbenicillin (CBPC), Aminocyclohexylpenicillin
(ACPC), Sulbenicillin (SBPC), Erythromycin
(EM), Oleandomycin (OL), Spiramycin (SPM),
Josamycin (JM), Lincomycin (LCM), Oxytetra-
cycline (OTC), Tetracycline (TC), Chloramphe-
nicol (CP), Kanamycin (KM), Streptomycin (SM),
Leucomycin (LM), Gentamicin (GM), Amino-
deoxykanamycin (AKM), Lividomycin (LVDM),
Kasugamycin (KSM), Ribostamycin (RSM), 3’, 4-
dideoxykanamycin B (DK B), Tobramycin (TOB),
Polymyxin B (PL B), Colistin (CL), Cephalexin
(CEX), Cefazolin (CEZ) % X0' Cephaloridine
(CER) 7c ¥ Dt pE o MIC ZJIEL, Pipe-
midic acid & OHE & HERET LI,

i) SEBRBUR : BiEC LIcERFIRIC Licasyy, Pipe-
midic acid % %)@ &35 KFEFD FREH W35
MIC ZBUE L k53R, SEEEHCHT % Pipemidic
acid OHE AL, Table 1, 2 TRLIc &I bh, Staphy-
lococcus aureus ¥ 25~50 pg/ml DFHEARC MIC
B b, Streptococcus pyogenes ¥ LU Diplococcus
pneumoniae 7 X1t 100~200 pg/ml & 7 5 ABBMERR
ERXLTh B> MIC fE4R U, ¥7, Bacillus
subtilis % 6.25~12.5 pg/ml THOFEENHIEI LT
¥, Sarcinalutea L Corynebacterium diphtheriae

Table 1 Antibacterial spectrum of
pipemidic acid

A) Gram positive bacteria

acteria  MIC (pg/ml)
| PPA

Test organisms

Staphylococcus aureus FAD 209 P JC-1 25
Staphylococcus aureus Terajima | 25
Staphylococcus aureus Smith ‘ 25
Staphylococcus aureus Neuman . 50
Streptococcus pyogenes Type 11 100
Streptococcus pyogenes Cook . [ 100
Streptococcus pyogenes S-23 | 200
Streptococcus pyogenes Dick 200
Streptococcus pyogenes S-8 100
Diplococcus pneumoniae Type 3 100
Bacillus subtilis PCI-219 6.25
Bacillus subtilis ATCC-6633 12.5
Sarcina lutea PCI-1001 100
Corynebacterium diphtheriae PW-8 100

EThd 100 pg/ml o MIC ECH T, i, 75
LJavEEBECI, Escherichia coli %% 1.56~3.13 pg
/ml & iRy MIC [EAME > fo, Proteus group ¥ X
O Klebsiella pneumoniae 7c 23 3.13~6.25 ug/ml
D MIC {fixR LT, 7o, Pseudomonas aeruginosa
13 12.5~25 pg/ml CTHOFKBHIEAFIEETH b, Aero-
bacter aerogenes, Salmonella typhi 3s X V° Shigella
Aexneri 7t X% 3.13~6.25 ug/ml o MIC fEZ/RL,
77 ABHECIES F D DL VS, 75
ARatEEE, & bt Pseudomonas aeruginosa wZxilL
THERBFAENEZE L T,

Table 2 Antibacterial spectrum of
pipemidic acid

B) Gram negative bacteria MIC (ug/ml)
Test organisms PPA
Escherichia coli NIHJ JC-2 1.56
Escherichia coli 1AM-1253 © 1.56
Escherichia coli 80750 3.13
Proteus mirabilis PR 4 6.25
Proteus vulgaris OX-19 6.25
Proteus vulgaris 1AM-1025 6.25 -
Klebsiella pneumoniae Type 22 3.13
Klebsiella pneumoniae -ST-101 6.25
Pseudomonas aeruginosa X-239 25
Pseudomonas aeruginosa Denken | 25
Pseudomonas aeruginosa NCTC-1049 | 12.5
Pseudomonas aeruginosa 1AM-10027 12.5
Aerobacter aerogenes 1AM-1102 6.25
Salmonella typhi T-287 3.13
Shigella flexneri 2a 3.13

(LB 5 OB LA HEFE Lic coagulase [
M7 ¥ wEREH 80 BRIz X3 % Pipemidic acid o in vitro
TOHESL, Table 3 @RLickIsh, £o MIC ix
12.5~>100 pg/ml OFEACHMLTE D, LK
=100 pg/ml iz MIC D& — 7 p338»bh, ffio PCG
AT 16 EELAIAEWE & © BTl ie b FIEN
Lo T,

SREyEe Escherichia coli 46 #kzx3% Pipe-
midic acid OB NE, Table 4 TRL7& 3k H, 0.78
~12.5 pg/ml OFEARCEIWNFHLTE D, &<
iz 1.56~3.13 pg/ml i MIC pEdlL, ZD E—7
i3 1.56 pg/ml Tdh -7z, Pipemidic-acid (¥, CEX
BAT 10 fEELAH AR & Ol T Escherichia coli
TR LTI D P S R T,

REMED Proteus mirabilis 27 #Rexi3% Pipe-
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Table 3 Comparison of antibacterial activity of pipemidic acid with that of
other antibiotics against 80 coagulase positive staphylococcal strains

MIC (pg/ml)
Drugs — -
<0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 =100
PPA 4 6 12 58
PC G 11 6 5 5 8 10 2 9 10 14
ABPC 7 5 8 9 12 8 7 12 7 5
KM 3 2 4 20 13 11 1 2 24
SM 3 1 5 7 17 3 1 41
GM 38 11 17 2 5 2 3 1 1
EM 21 3 6 1 1 1 2 45
OL 5 4 13 8 2 2 8 5 29
LM 1 4 29 13 1 1 31
SPM 9 22 8 3 2 36
M 5 2 8 19 17 2 8 6 13
LCM 4 3 15 17 3 4 2 1 1 30
TC 3 9 4 6 3 3 5 1 46
OTC 4 5 6 6 9 1 1 48
Cp 3 8 27 8 9 25
CEX 3 3 4 12 17 25 11 5
CER 40 8 9 5 2 8 1 2 1 4
Table 4 Comparison of antibacterial activity of pipemidic acid with
that of other antibiotics against Escherichia coli
No. of MIC (zg/ml)
Drugs . .
strains <0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 =100
PPA 46 2 21 19 3 1
CEX 14 1 6 6 1
ABPC 46 8 2 8 9 5 14
CBPC 46 2 2 6 9 4 14 9
ACPC 14 2 12
SBPC 26 3 5 5 6 4 3
AKM 7 1 4 1 1
RSM 36 11 13 8 4
GM 43 9 15 14 5
LVDM 47 4 7 20 7 7 2
CEZ 46 9 16 7 6 5 1 2
midic acid @ HEX, Table 5 KRLALED, 1.56~12.5 pg/ml OFHEARIC BREZHDO S AR BRI,
1.56~12.5 ug/ml OFFAPCTHO REMIHATHETSH LR 3.13 pg/ml & MIC v — 27 RFEB bk,
H, o MIC 0¥ — 71 3.13 pg/ml TZED AT, #¥7-, Pipemidic acid %, CEX LITF 11 fEEEsnsisE
fr%s, Pipemidic acid (¥, CEX LIF 11 &BEAHIAY B L DHEBTIHEINRT SR TVI,
BLoFEDORETLA ) BWHENER L. SRR D Pseudomonas aeruginosa 60 ¥izsi3 %
RO EED Klebsiella pneumoniae 29 ¥k %435 Pipemidic acid OHE X, Table 7 iZ;rLiz& ¥ h,

Pipemidic acid DHE NI, Table 8 \CRLIcEHD, 6. 25~>100 pg/ml OFEMAIC MIC RHFHLTH Y,
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Table 5 Comparison of antibacterial activity of pipemidic acid with
that of other antibiotics against Proteus mirabilis
No. of MIC (pg/ml)
Drugs .

strains <0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 =100
PPA |2 2 20 4 1
CEX 18 2 3 6 2 5
ABPC 18 1 2 9 2 1 3
ACPC 14 4 10
CBPC 27 12 8 3 4
SBPC 26 3 7 12 4
AKM 10 10
RSM 20 4 5 3 3
GM 22 7 7 4 2 1 1
LVDM 20 1 7 8
CEZ 27 8 15 3 1
CER 24 2 4 7 9 2

Table 6 Comparison of antibacterial activity of pipemidic acid with
that of other antibiotics against Klebsiella pneumoniae
No. of MIC (ug/ml)
Drugs .

strains <0.2 0.39 0.78 1.5 3.13 6.25 12.5 25 50 =100
PPA 29 3 21 3 2
CEX 8 1 2 1 4
ABPC 7 1 1 5
ACPC 7 7
CBPC 15 1 1 13
SBPC 16 2 14
AKM 2 2
RSM 16 1 8 3 2 1 1
GM 17 6 7 4
LVDM 29 2 2 15 6 4
CEZ 18 8 7 1 1 1
CER 15 4 8 1 2

%0 MIC 0¥ — 2% 25 pg/ml 38D bit-, Pipe-
midic acid ¥, —EDOBEMIFRMEED HEHB LD
& Tt GM, DK B, TOB & b4 %23, CBPC, SBPC
EHANBEREFOHENERBL T 1,

2. IMmRE

i) $EBA 5 : Pipemidic acid o fi+BEDORIES
T, F, FFSEESSEBERA 3FCOWT, F#llg
D R5RO MAEEEORMAHES % bicassay T
B E B Z ftofce T8 b, Pipemidic acid 1g
Bof5%304, 1, 2, 4 BB IO 6 BfiEiciie
b H#IRD DEERFIOICER M 35 & 7ay, E DS EEMmEC

D\T, Escherichia coli Kp ¥ BEE LTI HE»
v T X % £ REE < Pipemidic acid of
PRI HHETEEEATE L. A3 E 5z,
MOULLER-HINTON Medium %{ff L7, AT,
1/,sM phosphate buffer (pH 7.0) TAfiK%Z 9 : 1
DEIFGTHERE B e\, Dk 2 SERAR CEERY
P L TEREFRE O IEF R bIEEEEY A5
R DEN UG LR LI,

ii) SRERRK : BIRROEBRAHEIC Lichiy, RERA
® Pipemidic acid 1g #0540 Mg E ORI
HeBIX, Table 8, Fig. 2 RLIct Y, 3HFIORKET
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Table 7 Comparison of antibacterial activity of pipemidic acid with
that of other antibiotics against Pseudomonas aeruginosa
No. of MIC (pg/ml)
Drugs . — e —————
strains <0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 =100
PPA 60 2 10 32 12 4
CEX 60 60
ABPC 60 60
CBPC 60 2 3 21 A4
SBPC 37 1 2 12 15 7
KSM 60 1 1 2 56
GM 60 2 5 2 14 17 6 6 6 1 1
PL B 60 2 9 23 14 2 3 7
CL 60 5 17 18 7 13
LVDM 60 2 1 8 17 32
DK B 60 8 12 22 8 10
TOB 60 4 19 16 12 6 2 1
Table 8 Serum concentration of pipemidic acid in normal adults (1g, p.o.)
i Body Serum concentration (pg/ml)
No. Case Age Sex | weight
k) 1% hr. 1hr. 2hrs. 4 hrs, 6 hrs.
1 |A.T.| 30 M 77 0.8 3.2 6.5 2.7 1.2
2 U. 1. 21 F 46.5 1.1 3.5 5.8 2.5 1.4
3 K. O. 38 M 71.5 0.9 2.8 4.8 2.2 0.8
Average } 0.9 3.2 5.7 2.5 1.1
Fig. 2 Serum concentration of pipemidic FEoEs 30 4%z 0.8~1.1 pg/ml L7ch, F3H0.9

ug/ml
7

Serum concentration
-
T

acid in normal adults (1g, p.o.)
(the average of 3 cases)

L

1

%

1

4 6 hrs.
: Time after administration

pg/ml L ERL A%, 1Ef#IZIE 2.8~3.5 pg/ml
T35 3.2 pg/ml OFERMEHPIEL 2 1o Fic, Pipe-
midic acid #45 2R I1C X 4.8~6.5 pg/ml & 7¢
D, 5 5.7 pg/ml L MAPREDREMEICE LI, L
ML, B5 4EERIEN D 2.2~2.7 pg/ml & IEREEH R
E&h, ¥4 2.5 pg/ml & MpEEEOBEEI A O
nhd, ZHIFEOES 6 BEREIEICIE 0.8~1.4 pg/ml
kith, ¥ 1.1pg/ml LETUATHMLFEEY
fEFEL T e,
- 3. HMRBABTRE

Pipemidic acid D #EMANBTEREY, A% 1g &0
BH5%, MFRED -2 B0 2 BHEBCF R
Lick + OERLS 5l & LRI 4 Glicou THERN
{EMAEY bioassay TREX I Zico7,

HBABREONT L, AREARK 1g xERIUL
¥4, h¥ phosphate buffer (pH 7.0) T5 f£FR
E IV, 18 RHEDKERFC L) BRE, TOEL L
B MPRENTED B WL, Escherichia coli
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Kp & EREETHHB» » T X b ARNIEEE
FRE LI,

7r3s, Pipemidic acid #4144 bicautography (3,
Pipemidic acid OMFEEE S X OHBABTERESR
BT 5L LI, BRAMBASA YA ECiRe, 18
BEUDKEERAER, & Bic 24 BRROmMIRRRA T SR, M
BR RAGOBEBERIEFROMREBEE L.

Pipemidic acid 1g #n#EHOHBHNBTRER,
Table 9 WWiRLcE3sh, & F OERY 5 AOMBHNE

PEfELE 0.8~1.4 pg/g TG 1.1 pg/g OBAHED
bh, %ORACKT S miEREL 5.6~6.4 pg/ml T
SE# 5.96 pg/ml OEMEEL 2 Bz, ¥, LB
I 4 Gl EMABTEE X 0.4~0.8 ug/g TH5 0.6
pg/g ENEREL ISP EEORETH >, TDX
WO MAEEEL 5.8~6.2 2g/ml T 6.0 4g/ml D
EWRENRL DI, |
Pipemidic acid &&##o bioautography i,

Fig. 3 wRL7- &b, Pipemidic acid 1g 045

Table 9 Comparison of concentration of pipemidic acid
in serum with that in tissues

(2 hours after a single oral administration of PPA 1g)

i i Body Serum Tissues
No. Case ' Age Sex weight | Tissues removed concentration | concentration
4 kg) | (eg/ml) (ng/g)
f : ‘ ' 6. 1.4
Lur ) s F 47 | Palatine tonsilla (L) 4
2 i ! (R ‘ 6.4 1.2
T T "" )
i ! i . .8
S AT % | M 78 | Palatine tonsilla (L) 5.6 0
4 : ! i (R) 5.6 0.8
e b R —
5 Y.K. 28 | M | 54 ' Palatine tonsilla 5.8 1.2
Average 5.96 1.1
1 T.A. 33 | M i 60 Mucpus mel:nbrane of (LD 6.2 0.6
2 ik | } maxillary sinus (R) 6.2 0.8
3 | " Mucous membrane of (L) 1 5.8 0.4
4 K.O. 38 ; M 72 maxillary sinus (R) 5.8 0.6
Average ‘ 6.0 0.6

Fig. 3 Bioautography of pipemidic acid

(2 hours after a single oral administration of PPA 1g)

A : Serum
C : Palatine tonsilla

D: Serum
E : Mucous membrane of maxillary sinusitis
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2 BRI O e F oERM s X O LSRR OB A
AR ERE OB RO TEETEORFHED D
h, ¥R ECmFES L OREMEREEA LS
y 7RRC L R ER BB E I .

B Bk A9 iR N

1. fERA%S

FUEEYE Pipemidic acid » HARREHEIC
BT HRENCBERGSE, $7ch Table 10 WRL
etk h, AMELBERELS50, - BB 746, 2k
BREERSk 16 6, RHAEEE 16k X0 a%ET
BR% 14, #8531 30 61 (55 16 f, % 14 f) % Pipemidic
acid OFERANRE L,

2. ERARE

Pipemidic acid OfffHEL, RACIE1H 1,000
~1,500mg % 3~ 4 B RE Y, /RIZIZ1 B 750 mg
# 3EISMBT G LI 2y, BREEDREYRE L,
7ok, BUFUL Pipemidic acid 250 mg SAE§EAHH L
7o

7%, Pipemidic acid BFIDEERERLHET58
Rk, FFUREIEFICH L TR EERRERO PRI
S INnE T hbithote, Fi, FREMDKREN BB
7, BEIGWH OREE L FREREL, To MIC
ZHE LRGSR LR T 2R E Lic,

e, BIERBILC, AFOZROHEERHTIT S
Frigte, MEBMAE 3 X0 BEHIREREY BRI L
o

3. BEROHELLE

Pipemidic acid #5I1C X 2 RO HIERLEET,
Whis 5 FEMCER, R, OOBRE IOERD 4
B RHIE Lic, T/, Pipemidic acid #5

5 AL IREBEE L, RERTOEERAHELL,

R0k, 2B, ER EiEd 5\ (i & ohgsk
R LI oRER (1), FRREL 10 B LA ER
ER LA b D% AR (), Pipemidic acid #5108
D EBRCAEY BLICORRR AR (+), K
BERROBBFEREIOLL BD LN otcb D

&2 (—) LHE LI,

4. FERREUR

BiEEDEASMT Lichivs Pipemidic acid ##¢5
L, BBREFSDHRLBEH LR, Table 11, 12 1TRL
el OFRMEN L DIz, UTF, FRECOWTHR
5,

i) SHEBERER : RKEE 5flic LT Pipe-
midic acid 1 B 750~1,500 mg % 3 EI3R X7-&
B, Table 11\ RLIcE b, B, HRfH, &g
e, BEREBRME(LL SWBRBITIN TS 4 B TREA
L, BEORK, L3510 BTHE LI,

AEEGID 5B 3PULEEEE KRR T, Staphylococcus
aureus, Diplococcus pneumoniae %% 1GH by
REL, £® MIC 2\ Fhd 100 pg/ml ZRLT,

AfED Pipemidic acid 12 X % ¥R, Z%h1
B, BZ1G1E XORRLER 3FDERNL DI,

ii) H - B : AEB 762w LT Pipemidic acid

1 H 750~1,500 mg % 3 [ElI57fR I B/cfERE, Table 11
TRl h, HEFE4 BRCERESR, BEER
i, EEERE LA LRIC, ABERECER, K
HBC 9 BRE LT,

BB REID 5B 5 Flh 6 Staphylococcus aureus
HEERIEL, D MIC i3 25~100 ug/ml DOHEFEP
THotco ks L UIEETETH - 1o,

AIEDIREMFIL, BRI 5 HlB LORREH 26 TH
-1

iii) SMEREERSk% @ REB 16 Gl LT Pipe-
midic acid 1 B 1,000~1,500 mg % 3 ~ 4 B3R X4
TofER, Table 11,12 RLick kb, £HBAR, %
B, TRIESRE, WTARE OB, RHOBERTOMNEC
FH3HEEL, RtkoRk, FE ERcS 356
HTHBHEEL:.

AR T 2 b D4 HEEEX, Streptococcus haemo-
Iyticus 6%k, Staphylococcus aureus 3 ¥, Strepto-
coccus haemolyticus+ Neisseria 5 {5, Streptococcus
haemol yticus+ Klebsiella pneumoniae 1 {5, Strepto-

Table 10 Diseases treated with pipemidic acid

Diagnosis Sex Male Female Total
Acute purulent otitis media 3 2 5
Furuncle of the ear or nose 5 2 7
Acute lacunar tonsillitis 6 10 16
Peritonsillar abscess 1 1
Acute parotitis 1 1
Total 16 14 30 cases
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coccus haemolyticus+ Escherichia coli 1 flh 328
Bhic, FONMEE 11 #D MIC (3 3.13~100 pg/ml
DHBERKED BRI,

FEEDOHREHRIL, ERHSH, HH 10 Gk L0RR
BR 1 BlOEREN L bR,

iv) QB TR : &fExt LT Pipemidic acid 1
B 750mg % 3@ & #7c #55F, Table 12 1TRL 1
Lxh, BETRBOERM RBX3ATERL, HHRS
BTRATOHER, BERIEEERLEDTH o1,

v) RHEENS  AEGIZ BB, Pipemidic
acid 1 H 1,500 mg % 3[EFIRX#7=fER, Table 12
CiRLickIh, £ RBEEL, T# WIER KT
JEtR, UIBARIBEREIL, EEEEEMELREC 4 BRE
L, VIBHAES, RIR&GOZE, Bkl XURRRER
8 HTHBBREL .

Fig.- 4 Influence of pipemidic acid on liver

function
ZTT TTT
u { u
7 3.5¢
6+ 3.0+
5t 2.5+
'y
4r 2.0+
.
3r 1.5}
2r 1.0
1r 0.5F
before after before after
administration administration
u GOT u
35+ 35+t GPT
30 30+
[
25 + 25+
20 20 s
15 15+
10 101
O——e——0
5r 51
before after before after
administration administration
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7r3s, Pipemidic acid D3R FIEIEREIL, Table

14 WRLIzEFY, FHFD BEGID Staphylococcus
aureus 3 5\ ML Streptococcus haemolyticus 7‘,‘: b))
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Table 13 Efficacy of pipemidic acid as classified by diseases

I ,
N Excellent Good Fair Poor Total

Acute purulent otitis media 1 1 3 5
Furuncle of the ear or nose 5 2 7
Acute lacunar tonsillitis 5 10 1 16
Peritonsillar abscess 1 1
Acute parotitis 1 1
Total 6 18 6 30 cases

~— e —
24 cases 80%

Table 14 Efficacy of pipemidic acid as classified by bacterial species

N Excellent i Good Fair Poor Total
Staphylococcus aureus 2 5 3 10
Streptococcus haemol yticus 2 4 1
Diplococcus pneumoniae 1 1
Streptococcus haemolyticus 1 1
Escherichia coli
Streptococcus haemolyticus 5 5
Neisseria
Streptococcus haemolyticus 1 1
Klebsiella pneumoniae
no culture or growth 1 3 1 ‘ 5

Total 6 18 | 6 30 cases

Table 15 Interrelation between MIC and the clinical response of pipemidic acid

MIC (ug/ml)
Clinical response T
| =<o0.2 | 0.39 078 ] 1.56 | 3.13 } 6.25 \ 12.5 l 25 \ 50 ( >100
Excellent A O X

(€1D)
Good O O 8 X X X
€D @)
Fair <@
(+ O
Poor
= ‘
O Staphylococcus aureus (8 strains) ® Diplococcus pneumoniae (1 strain)
x Streptococcus haemolyticus (5 strains) O Klebsiella pneumoniae (1 strain)

a Escherichia coli (1 strain)

RERSUICER BRICHSh, BWBESREITTE T 5, ‘
RBRYFETRIRC T 2 MIEEE OBRIC IV T, T Piromidic acid (PA) i%, i3 & A & Nalidixic aeid
Mt 7N VIR, SBE, TOMORPIMEELE (NA) LELOHREBELTHH, LS5 ARME
EOREECK U AEERAYREL, £HRTO RIS AR I IEREEA L LTRDBh TR, Eb
BN, HAISFIE LOBEEA TR, L b EFEOH Piromidic acid OFEHAKOELL, pyridopyrimi-
FOFRFDERINTHB L, EE K DHh DR dine BAEAFRK & Lic FHO AEEWE L LTD
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Pipemidic acid DR &7ch, {LFRELFER XIS
[ VRY ALPP Al

Pipemidic acid ORBENHME L TIL, EE
DORBEMA I L 5 & BRERAFFET FEEEED 5
%, Staphylococcus aureus, Streptococcus pyogenes
¥ X O Diplococcus pneumoniae 1 ¥ D—@ED 7 5 A
PBEEREERC X L 100 g/ml Hijtgod MIC fETH b,
HEHREBRAEDRIED L 50 el

LAL, Pipemidic acid %, Escherichia coli,
Proteus group & B\ ¥ Klebsiella pneumoniae 7c
ED 75 AEHERERCK LTk 1.56~6.25 pg/ml #j
#o MICETH b, HEMERE CEOREMRIENT
BTHH, ThOLREHE LT 5RYECHT 2 BEesE
FELThih IESDREIPIFLL LD EBbh 3,

E WA FL, Pseudomonas aeruginosa \Zxf L T
12.5~25 pg/ml © MIC fEERLICA, FERDOHUZM
HEAEEYE L L TROFATI O X S il e AT
LEHOHBULILL, RBERIEDCHR EEXhDTE
BfETsL, AFOT A KRELHEEELTHID
hits,

KRECRERSHEOMEINL, 13& A SIEERKOS
A LN L DTV 5, (LT ELOBE R
LA EEFITE L coagulase [Fit% 7" ¥ EREH 80 #Ricxf L
TiX 12.5~2100 pg/ml DFEFERED MIC THb, &
FTLLMOCHENEZE TS L3t

Lo L, fE8L5BED Escherichia coli, Proteus mira-
bilis 3s X O% Klebsiella pneumoniae ¥ 075 L&
PR &1, WTThY 1.56~12.5 pg/ml CiFlic
HAHEEYE MIC @ 2 — v % RLTEYH, 0D
MIC © v — 7 fi% 1.56 72\ L 3.13 pg/ml 1238 5
h, TOPHEFAIRVERSR LEDDT 5540
HRL 2%,

Pipemidic acid {3, BB RED Pseudomonas aeru-
ginosa \Zxt LT 6.25~2>100 pg/ml DIHEEIRIEL T
L, 0 MIC o ¥ — 7 {fi% 25 ug/ml TH 717,
SRR T DR 0 BRI & L CERRIG A
TRELBERVBEFETE LS,

EHI, FHOBI, BHBABTEL T, HE»
v T X % EMEORTEET 1g R0#E 30 S
0.9 pg/ml O FEHMEN 2 Dtz X b 2RRIKIIL
5.7 pg/ml & MABEEIREEY RL, #5 6FRI%
Th L1pg/ml EEBMARESHERFIRTRY, &
FDBERINDOFT SR TN BEERTE LR L B
hb, XK, Pipemidic acid DAEBMAKA~DOB
TREL, BWRHRTT » b 100 mg/kg EOHE5ETEBC
b2 &%, DWTH, MDIRCBTT 5 L\Vbh?,

A 1g FOE 2 R%O e +F 0 EREED 5 HIF
$91EA 1.1 pg/g CMTFMREE 5.96 pg/ml) L7ch, L
T2 0.6 ng/g (111 6.0 pg/ml) LRFTE~D
BONPREISTWDB L5 TH D, A7 1g #E5HT
X, BWAMOFRENLOIERLLAE LI, b
PEHEIRO ZEREB I S EEED Pipemidic
acid XEEZ R 5,

Pipemidic acid &/##D bioautography i, &
Hlg #nfb 2ikofEtie F BRI XU SR
TR DB R R T OMIETY ML & b
H, FlomFs XOBEMEREA » »y TERC LR
DOHEEBHIEHFEIBE I, ol IU0-E
BABTREXE ST 3L Bbh 3,

Pipemidic acid DEGKEERECEL T, FAH
IBERHEIR O R AL S ERRYE 30 Blic ki L C, Pipemi-
dic acid 1 H 750~1,500 mg % 3 [EI4RKEL L kb
B, FEBOTEER 3~4 B TEHRHBEL, #58
BRI THETAEA I ED bRl ¥, FAIDHRE
BhRIL, EHFINILEL 6 FI, BR 18 flk LURR
Brh6fikich, &%, BHOEERETHL24480%
DIFFEN L bh, FHUREIRCE W TRV ERSR
PR LA A MERIE VX D,

Pipemidic acid #5ic X BEIfFACBL TE, &<
ARSI R RIER L B2 DR BERDOFER
B Bdbhihotc, i, FFBREHiKCEKT S
FPEseE, MSEMRES XOEIRERETE, BEAL
Z O R TRIVEBEIRZED bh T, FHELEb
TEWLDEEBbI S,

& 1

FHEEWE Pipemidic acid wBIL T, FEAREE
FIBIC 35\ TEBEAY . O EERAIR I R N2 TofE R,
DED LS IR L bR,

1) REREANHES : Pipemidic acid OHE/NL,
KRR #RD Staphylococcus aureus % F)dL+57
5 ABSHEEREEIC %L Tk 100 pg/ml %o &L MIC
T#H Y, Escherichia coli, Proteus group, Klebsiella
Pneumoniae ¢ X% 3.13 pug/ml FiED HEHIEL,
Pseudomonas aeruginosa 1. 25 ug/ml O ¥ — 7 fE%x
AL, BRSO LMEIT, RELOBREEKE ZLA
ERIFIRIENEZEL T e,

2) [fiRyEEE : Pipemidic acid 1g £o#E5#O M
RIREET, WEHy 7T 30 5HIT 0.9 ug/ml DEH
Erz bh, #5228 5.7 ug/ml L EEEE
eh, LIMRER LD, 6RHEiIcd 1.1pg/ml LK
Ry REE & JIE Lic,

3) MBABTIERE : Pipemidic acid 1g &y
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2B OMBAIBTEEED, & P DERtkc 1.1 pg/g
(RS 5.96 pg/ml) OIEHMEXREL, LRI
1Zi% 0.6 pg/g (MFEHEE 6.0 pg/ml) OABNBTHE
A3z b, biocautography T MMy, MEMERK: L
AR O RRCHERE OMIEFEE  BE I hic,

4) EBREFREE - BARRBEIROREN 2R
YufiE 30 Flicxt L C, Pipemidic acid 1 B 750~1,000
mg ¥RERAOESUIAER, EX6H, BEI18HR IV
RRHER6GIE LD, Ex, BHNEEETLHE 240
80 % DTS 2 btz

5) EIfEA : & {1z Pipemidic acid #45.rhicGIfEH
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EEZ LNBIERD BBUL &L B bhleh oz, %
to, AFBRERIHOTEE, MEBMES XOEHIRE
BUAR D B Tl A BN EL RS b hish - 7o,
nE, AWMOEERR, H23EHAPEREEIER
(1975) BN THRELI,
x R
1) HEEZ, 3 SRR ER Piromidic acid
1B T M BESEAITSE, Chemotherapy 19(5) :
361~366, 1971
2) Pipemidic acid information: X H A B3k
Fyan
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THE FUNDAMENTAL AND CLINICAL STUDIES ON PIPEMIDIC
ACID IN THE OTORHINOLARYNGOLOGIC FIELD

TAKEHIKO IWASAWA
Clinic of Otorhinolaryngology, Sapporo Teishin Hospital

Fundamental and clinical investigation with a new pyridopyrimidine derivative, pipemidic acid,
was performed with the results which may lead to the following conclusion.

1. In vitro antibacterial activity : The minimal inhibitory concentration (MIC) of pipemidic acid
was measured by the agar plate dilution method using heart infusion agar (Eiken). Pipemidic acid
revealed an excellent antibacterial activity against 29 standard strains of various bacterial species.
Pipemidic acid had the same antibacterial spectrum as those of piromidic acid and nalidixic acid.
The MICs of pipemidic acid against 80 strains of coagulase-positive Staphylococcus aureus isolated
from otorrhoea ranged from 12.5 to =100 pg/ml, with a peak at =100 zg/ml. Clinical isolates of
Escherichia coli, Proteus mirabilis, and Klebsiella pneumoniae were inhibited by 0.78 to 12.5 ug/ml
of pipemidic acid. Pipemidic acid showed the MICs of 6.25~2>100 zg/ml against 60 strains of
pathogenic Pseudomonas aeruginosa.

2. Concentration in serum: The serum level of pipemidic acid in healthy adults given 1,000 mg
reached a maximum of 5.7 ug/ml 2 hours after administration. Even at 6 hours after administ-
ration, clinically effective serum pipemidic acid concentration, 1.1 yg/ml, was still demonstrable.

3. Concentration in tissues: Activity of pipemidic acid was demonstrable at the concentration
of 1.1 #g/g in human palatine tonsilla and 0.6 pg/g in mucous membrane of maxillary sinus 2 hours
after administration of 1,000 mg, when the serum concentration of pipemidic acid was 5.96 and
6.0 ng/ml respectively.

4. Results of clinical treatment: When pipemidic acid was orally administered to 30 cases of
representative infections in the otorhinolaryngologic field, clinical results were excellent in 6
cases, good in 18 cases and fair in 6 cases. When the excellent and good cases were considered
together, clinical responses were obtained in 24 cases, 80 percent.

5. Side effect: No side effect was shown with oral administration of pipemidic acid. The com-
parative examination of hepatic functions, electrolytes and auditory acuity before and after admi-

nistration showed no significant anomaly.



