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APHT k1F % Pipemidic acid DHE S, WX - Hei,
WEEER LA, REs XOBKIEACOWT

BAILRK - Il—FK - HAKES - HHEE - KOS
JIAkEE - WHEEL - B - KiE i - KERT
HERFRERBZNBEHS

Pipemidic acid (PPA) i3-kH A KB SHETFT
B S W SR EA T, Piromidic acid (PA)
OFEHATH B, PALRARICEATHEE LT pyrido-
pyrimidine % &9 % (Fig. 1),

Fig. 1 Chemical structure of pipemidic acid

0
N COOH
HN N@ "3H,0
/NN

CZHS
Chemical name : 8-Ethyl-5, 8-dihydro-5-oxo
-2- (1-piperazinyl)-pyrido (2, 3-d] pyrimi-
dine-6-carboxylic acid trihydrate
Molecular formula: C;;H;;N;0; - 3H,O
Molecular weight : 357. 37

FHIZEEUT 77 alEEic $<Ch e N % A
U, PA# X Nalidixic acid (NA) fitt: i § HiE
HeRT, £, RBEECHL T HEANE2EL, Car-
benicillin (CBPC), Sulbenicillin (SBPC) Xk h$ <
nTns,

FRZAB~HEBORRT, KICHE, 2EALD
EHWEEIC IR TH B, KB, KEBF Y vk
BBRCBETH B,

FHIT DWT, HM48410 A 5 5045 Bicbhi
b, BUEN, WX - BeMt, o7, R#BIOEKRDHRL
ERDVWTRHET LS ICDTHRET 3,

[. iEARI M

HERFOBRERRCKT 2 PPA OHE %, PA,
PADRFREY B-Hydroxypiromidic acid (8-OH
PA), 83X U'NA & LB LT,

JFi#kix, Bacto-Peptone (Difco %) 2.0ml iz, 1
BE&HEOWYEML, 37°C, 24 Bis5s LKk 103/
ml) AV, FERFEHEFGRYE (agar plate dilution
method) 12 X » Heart Infusion Agar (3¥8f) pH7.0
(L, typing apparatus {2k b, 37°C, 18~20
RIS REOR/IEEMILRE (MIC) ZRkdic,

ZOFER, PPARELL T/ S ARMHEDO D, K
I, MiZiREE, ZWE, GEE 3 IORFRHCT <
hiHfiEH%ZRL, PA, NA kb 1~2BEthi-
PWE %R LA (Table 1),

Table 1-1 Antimicrobial spectrum

(26 standard strains)

MIC (ug/ml)
Standard strains

PPA PA B-OHPA NA
1. Staph. aureus 209P 50 25 50 >100
2. Staph. aureus Terajima 50 12.5 50 >100
3. Staph. aureus Smith >100 >100 >100 >100
4. Staph. aureus Newmann 50 50 50 >100
5. Staph. aureus ATCC 6538 50 50 100 >100
6. Strept. faecalis R ATCC 8043 >100 >100 >100 >100
7. Micrococcus lysodeikticus 100 100 >100 >100
8. Sarcina lutea ATCC 9341 >100 >100 >100 >100
9. Klebsiella pneumoniae PCI 602 1.56 6.25 1.56 6.25
10. B. pumilus IFO 3813 25 6.25 12.5 50
11. B. subtilis ATCC 6633 6.25 100 6.25 12.5
12. B. cer. mycoides ATCC 9654 100 100 100 >100
13. B. cer. mycoides ATCC 11778 >100 100 100 >100
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Table 1-2 Antimicrobial spectrum
MIC (ug/ml)
Standard strains
PPA PA B-OHPA NA
14. Corynebacterium Nozi 25 25 25 >100
15. E. coli K 12 6.25 25 50 12.5
16. E. coli B 12.5 0.8 1.56 1.56
17. E. coli BMW 1.56 0.8 0.8 1.56
18. E. coli C 14 1.56 25 3.13 6.25
19. E. coli NIH] 3.13 12.5 3.13 6.25
20. E. coli JC-2 3.13 25 12.5 12.5
21. E. coli Kp 1.56 0.8 0.8 3.13
22. Shigella sonnei 1 6.25 25 6.25 12.5
23. Aerobacter aerogenes 1AM 1102 25 0.8 0.4 1.56
24. Proteus vulgaris ATCC 21100 6.25 25 6.25 25
25. Proteus morganii No. 1001 6.25 25 6.25 6.25
26. Pseud. aeruginosa NCTC 10490 6.25 100 50 50
Table 2 Sensitivity distribution of Staph. aureus to pipemidic acid (PPA) in surgical fields
(54 strains)
MIC (pg/ml)
Drugs B -
0.05 0.1 0.2 0.4 0.8 1.56 3.12 6.25 12.5 25 50 100 >100
ABPC 2 3 1 7 8 5 1 2 4 21
CER 3 14 10 9 13
CET 1 1 35 14 1 2
CEZ (45str.) 1 u 17 9 3 1
CEX 1 7 40 1 1
TC 1 20 1 1 1 2 1 27
CP 39
SM 21 6 5 1 21
KM 6 22 13 4 1 8
GM 5 16 32 1
TOB 1 2 19 27 1 1
DKB 1 4 17 19 10 1 1 1
NA 2 1 51
PPA (51 str.) 2 4 26 19

I. AMAMEDOERETT

PHARY P A LFEROFET, &L THBRHEL
LSRR ONT, BEZE (MIC) #RIEL, X054
TREE R L,

1) ¥ FoRE

Ampicillin (ABPC), Cephaloridine (CER),
Cephalothin (CET), Cefazolin (CEZ), Cephalexin
(CEX), Tetracycline(TC), Chloramphenicol (CP),
Streptomycin (SM), Kanamycin (KM), Gentamicin
(GM), Tobramycin (TOB), Dibekacin (DKB), NA

&L X DRZW G Z LI (Table 2),

PPA % 25 pg/ml LI B fiL, FOXEMAL 100
~>100 pg/ml 1©HbhH, NA L% FhTws
A, EET FURECK LT shift 23385
bhtc,

2) KBHE

HET N OIRE & RRRAEER & LB Lz, £ DS
#, PPA wxt L T52#kF 45 # (86.5%) A% 1.56~
3.12pug/ml C4HAFL, NA XD 1~2EFT SR
xR LI, PPA OHE T GM IS 5 5%k R
L7z (Table 3),

3) MigkHEH
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Table 3 Sensitivity distribution of E. coli to pipemidic acid (PPA) in surgical fields
(54 strains)
MIC (ug/ml)
Drugs

0.05 0.1 0.2 0.4 0.8 1.56 3.12 6.25 12.5 25 50 100 >100
ABPC 1 1 6 19 7 2 2 16
CER (55 str.) 1 30 6 1 2 1 14
CET 1 1 7 14 15 3 13
CEZ 5 5 7 13 2 2 11
CEX 1 17 16 7 13
TC (35 str.) 14 7 1 13
CP 1 1 18 3 1 3 27
SM 11 3 3 3 3 29
KM 17 21 9 7
GM 8 19 20 4 2 1
TOB 5 10 9 14 16
DKB 5 10 11 23 4 1
CL 1 23 10 3 2 15
NA 3 30 15 6
PPA (52 str.) 1 24 21 1 2 1 2

Table 4 Sensitivity distribution of Klebsiella to pipemidic acid (PPA) in surgical fields

(27 strains)

MIC (pg/ml)
Drugs

0.05 0.1 0.2 0.4 0.8 1.56 3.12 6.25 125 25 50 100 >100
CER 6 1 2 7 11
CET 2 1 6 3 15
CEZ 2 2 1 1 7 14
CEX 1 5 21
KM 18 1 1 7
GM 11 13 2 1
TOB 11 5 2 2
DKB 16 9 1
PPA (26 str.) 1 11 2 7 2 2
CER, CET, CEZ, CEX, KM, GM, TOB, DKB BERENERLDORIHE, E.coli Kp BEXBREEL

& LB Lic, TO#E, PPA XL T 268
1 24 #i% 1.56~50 pg/ml & AL, FD5H 3.12
pg/ml 118 (42.3%) »FMHL, €—7%RLic
(Table 4),

4 BEE

RISEE & AR A & B Ui FORE, 47 8
132 ¥ (68.0%) % 25~50 pg/ml AL 1, 100
pg/ml 35 X 0% 100 pg/ml L Lo fittE#E 78 Tho
7= (Table 5),

. Pipemidic acid (DERIN - HEiftt
1) ERephiR
PPA ¢ standard curve {Ffico\Tix, PPA &

3% single layer cup method CHIE LT, Hiu
MULLER-HINTON Medium % i\ 7:, PBSpH 7.0
+ pH 8.0 Ti¥ standard curve ZiX L7\ A5,
Moni-trol serum standard TiI 7 h DENTDH
h, CThidEAHEASCERATAC XD, mEHRED
FEIZIY Moni-trol serum %\ o (Fig. 2),

2) Mihds X OURAPIRE

R A 17 &% 3B t, PPA X hZh 500,
1,000, 2,000 mg *EHZERIC EOREL, 4, 1,
2, 4, 6 FERIMRD MAPREE, X0 RPBER FEL
too WEHBAL, EROTEIC X DREL A RERD
B 109E/ml DERD 1 B aHHE 5.0ml &F
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Table 5 Sensitivity distribution of Pseudomonas aeruginosa to pipemidic acid (PPA) in surgical fields

(49 strains)

MIC (pg/ml)
Drugs - :
0.05 0.1 0.2 0.4 0.8 1.56 3.12 6.25 12.5 25 50 100 >100

ABPC 49
CER 49
TC 1 1 6 24 17
CP 3 45
SM 1 1 6 11 3 27
KM 2 11 23 13
KDM 1 1 1 10 12 18 6
RSM 1 48
LVM 2 2 10 25 5 1 4
GM 1 1 10 13 17 5 2
DKB 2 18 22 1 1 1 1 1 2
NM 1 6 5 15 13 5
CL 15 24 7 1 1 1
NA 1 1 47

PPA (47 str.) 1 1 6 18 14 5 2

Fig. 2 Standard curve of pipemidic acid

¢mm
25- E. coli Kp
MiiLLEr-HinTON Medium 5 ml ,pH 8.0PBS
Cylinder plate method 4
pH 7.0 PBS
20
Moni-trol
151
Y/
10

1.25 2.5 5 10 20 ug/ml

% single seed layer cup method 12X o7-, %72,
RPPIFECEEL Tit standard curve {3 pH 7.0 PBS
*F\> paper disc method CTRIE LI, 7k, BRE
RoOFHRi<i pH 7.0 PBS v iz,

500 mg #55f : BERA 6 41 PPA 500 mg 0O
BE®OMPBET, BEH0F~1BEC -2 &
£h, ¥ 3.0 pg/ml #5RL, 28T 2.9 ug/ml,
4BMIT L7 pg/ml E7c b, 6BREITIL trace DIRAR
TH -7 (Table 6, Fig. 3), F7c, RePBEIE L 30

Table 6 Serum levels of pipemidic acid
500 mg p.o. (fasting)

Serum level after administration
Patient (ug/ml)
% 1 2 4 6 hrs.
Y. I. trace 2.3 2.9 1.3 trace
S.H. 1.8 4.2 2.4 trace trace
M. N. trace 2.0 1.7  trace trace
K.M. trace 1.4 trace trace trace
I.N. 5.3 4.8 4.6 4.3 trace
H. K. 10.7 9.2 6.0 4.6 trace
Average 3.0 3.0 2.9 1.7 trace

T 100 pg/ml, 1BET 420 pg/ml Ligh v —
ZWCHEL, 28T 392 ug/ml FiRLic, 4 BRI
X 383 pg/ml, 6B TH7nds 270 pg/ml & FH\JEEE
RLl, 6B E To RPEIRERILTFE 30.4 % TH
-7z (Table 7, Fig. 4),

1,000 mg #58 : @ERA 54 PPA 1,000 mg
EogEROmMAPEREY, BE5H305TILFY 3.4,pg
/ml %Z;RL, 1B CcCe—2 &7 b 5.1 pg/ml 2R
Lz ZOHE TREL, 28T 3.6 pg/ml, 45§
T 2.0 pg/ml, 6FCIi% 1.7 ug/ml TH 7= (Table
8, Fig. 3), *f:, RPBETHE5%3045TEY 318
pg/ml, 1BfITE—2 &7 h 1,160 pg/ml ZRL7IC,
ZTOHRLEHO BRE LT REIEIL, 2KHT
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Fig. 3° Serum levels of pipemidic acid

6 -
pg/ml
54
4 -
3 -
24
2,000 mg p.o. N

14 =-=—=-- 1,000 mg p.o. N

—-—-= 500 mg p.o. N

N
T T T T \l
o1 2 4 6 hrs.

Table 7 Urinary excretions of pipemidic acid
500 mg p.o. (fasting)

Urinary excretion after

Patient administration R;:g;);
¥ 1 2 4 6hrs. (%)
41 205 250 285 540 pug/ml 74

Y. I. 1134 128 322 275 86 ml

78 310 125 210 188 ug/ml
S.H. | 26 ‘98 178 140 140  mal 22.1

74 445 260 350 250 ng/ml
M.N. | 44 34 68 226 70 ml 26.5

185 435 355 260 160 ug/ml

KM | ) %7 "84 Toa sl | 149
39 675 760 740 250 pg/ml

I.N. | 90 40 55 80 115 ml | 321
180 450 600 450 230 yg/ml

H.K. | 70 "60 110 128 142 ml | 391

Average| 100 420 392 383 270 xg/ml | 30.4

Table 8 Serum levels of pipemidic acid
' 1,000 mg p.o. (fasting)

Fig. 4 Urinary excretions of pipemidic acid

pg/ml
2,000 mg p.o.
16004 [\ 1,000 mg p.o.

1,400
1,200 -
1,000
800
600 -
400 4

200 A

é hrs.

NN
-
N
-

Table 9 Urinary excretions of pipemidic acid
1,000 mg p.o. (fasting)

Urinary excretion after
Patient | administration | J6e
% 1 2 4 6 hrs. %)
74 1,400 1,200 600 270 pg/ml
E.H. | 50 21 30 42 30 ml |10:0
145 1,360 990 535 440 pg/ml
K.S. |"38 ""36 35 39 45 ml | 130
150 340 440 208 203 ug/ml
Y.S. 1130 132 106 98 168 ml |16:4
720 1,650 585 530 170 ug/ml
Y.I. | "9 24 170 62 94 ml1 |20:9
500 1,050 245 175 165 pg/ml
K.S. |"42 732 238 186 94' ml | 161
Average| 318 1,160 682 410 250pug/ml‘| 15.3

Table 10 Serum levels of pipemidic acid
2,000 mg p.o. (fasting)

Serum level after administration
Patient ] (pg/m1)
b 1 2 4 6 hrs.
E. H. 6.5 6.2 3.9 trace trace
K. S. 4.4 9.9 6.8 4.4 4.0
Y. S. 2.5 2.7 2.6 2.3 2.3
Y. I. 1.8 4.6 2.7 2.2 2.2
K. S. 1.7 1.9 1.8 1.2 trace
Average 3.4 5.1 3.6 2.0 1.7

Serum level after administration
Patient (,15@31)
% 1 2 4 6 hrs.
E.H. 3.1 3.4 2.4 2.2 trace
K. S. 2.3 2.3 3.1 7.3 4.1
H. H. 9.4 10.8 9.4 53 3.2
Y. S. 4.0 6.5 84 6.6 4.2
Y. I. 3.1 3.4 27 2.6 2.4
K. S. 4.3 5.1 6.2 3.7 3.7
Average 4.4 5.3 5.4 4.6 2.9
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Table 11 Urinary excretions of pipemidic acid
2,000 mg p.o. (fasting)

puion st e
‘;4 1 2 4 6hs. | (%

B | NENR R Sl s

eso %W 8 Bl
A *1700 ‘7 s
Average 3871,6071,044 868 ?46,',g/mq 19.6
682 pg/ml, 4WR)T 410 pg/ml, 6 FER]TL 7Rk 250

pg/ml #;R1 7 (Table 9, Fig. 4),
EUR#RITF 15.3 % TH - Teo
2,000 mg H55f - BERA 6 41 PPA 2,000 mg
BOBRSHEOMARE, #5305 T ¥ 4.4 pg/
ml, 1FET 5.3 pg/ml, 2BTEY—2 &7ch 5.4
prg/ml #RL, 4FERIT 4.6 pg/ml, 6RRET 2.9 ng/
ml 7R L7 (Table 10, Fig. 3), 7=, RAEE,
#5430 4 THY 387 pg/ml, 1B T —2 Ligh
1,697 pg/ml %R, 2T 1,044 pg/ml %KL,

6 Byl £ TOR

4 51T 868 pg/ml, 6 BRI TH7nds 740 pg/ml DF
WIBEAIRLTC, 6K E TORPEIERIITEY 19.6%
T3 -7 (Table 11, Fig. 4),

V. W&ARE

Sprague-Dawley 3¢, i, R » b, 4 ~58
4, {AE 180~200g A\ 3L 1H & LT “C-labe-
led PPA (7.25pCi/mg) % 50 mg/kg, B8, Z2[GER§
EogbL, TOMBABTERYRF L. PPA &5
% 34, 1, 2, 4, 6RRICHTER, WMk, HEHEH
HUABAEK CHREH, 3~5fERED 9% =4/ —
AEMETHRESFA XL, BHKREDO LELFERK E
LT, bioassay & LTIk paper disc method G, pH
7.0 PBS % standard ¢ L CRIELK. Fi, F—v
v I N DOWT radioassay {7/t - 7. Toluene ¥
L ¥ dioxan % scintillator % jn % Packard %! Li-
quid Scintillation Counter THIE L, TDHEE,
bioassay & radioassay TZEA DR R, Zh
i PPA BIE L bioassay DRREEMN LD FERLE
Abhny, B, mE FOBEXMERE L TIHELE
$—FK LT\ 5%, Bioassay TI3%®, IiE, FOIETH
b, B, MmET4RAET, 1R T TRIETRET
Hoto, MO L TULRERFETH - 7o, Radio-
assay BIL T, H, miE B O, A, B, N0
ET3H -7z (Table 12, Fig. 5),

v b ORPWERTOVTIE, IEBRAEREE & AgEDS
BT s e #5305 T 174 pg/ml, 185
TE—2 &lgh 512 ug/ml, 28T 460 pg/ml, 4
BT 338 pg/ml, 6 BRI ThH 7nds 379 pg/ml & HBE
%7~ L7z (Table 13, Fig. 6),

Table 12 Tissue concentrations of #C - pipemidic acid

3 SD rats
50 mg/kg p.o. (fasting)
10.0 4Ci/rat

i T - Tissue concentration (pg/g)
Time Method of assay |— ‘ Serum
(hrs.) Bram Heart ‘ Liver I Kidney ‘ Lung { Spleen N Muscle | (u#g/ml)
| Radioassay [ 0.1 3.75 | 4.7 9.3 trace | 1.53 | 1.69 7.7
% Bioassay I — trace 2.4 12.6 trace — - 5.0
1 Radioassay | 0.09 0.7 2.05 3.7 0.8 0.56 0.84 4.9
Bioassay ! — — trace 7.2 — — — 2.4
Radioassay 5 0.05 0.44 1.61 3.69 0.52 0.44 0.8 3.7
2 .
Bioassay ] —_ — —_— 4.2 — —_ — 1.0
4 Radioassay i 0.04 0.15 0.41 1.59 0.68 0.15 0.21 1.89
Bioassay [ — — — — — — —
6 Radioassay { 0.03 0.08 0.35 0.62 0.15 0.1 0.12 1.65
Bioassay | — — — _ — e . __
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Fig. 5 Tissue concentration of *C-pipemidic acid

Radioassay
pg/ml or g~ 3 SD rat, 50 mg/kg p.o.
104

x: x Kidney
o——o Lung
o——o Serum
e a— x Heart

5 O------0 Liver

A------& Muscle
o—=0 Spleen

xg/ml or g
15 - Bioassay
3 SD rat, 50 mg/kg p.o.
*—x Kidney
O——o0 Serum
104 0------0 Liver
5_

N

'% i 2 4 G'hrs.

Fig. 6 Urinary excretions of pipemidic acid

ug/ml
1 T 50 mg/kg p.o. (fasting)
3 SD rats
800
600
T
4004 T
200
1
T

Y i é i Grhrs.

Table 13 Urinary excretions of pipemidic acid

50 mg/kg p.o. (fasting)

E. coli Kp

MULLER-HINTON medium 5ml
Paper disc method

3 SD rats

Rat

Urinary excretion after admi-
nistration (pg/ml)

36 295 380 243 160
87 350 560 500 540
400 890 440 272 436

174 512 460 338 379

SEPT. 1975

13 1 2 4 6 hrs.

Table 14 Biliary excretions of pipemidic acid

50 mg/kg p.o. (fasting)

E. coli Kp

MOULLER-HINTON medium 5ml
Paper disc method

3 SD rats

Biliary excretion after admi-
nistration (uxg/ml)

2.3 13.1 39.2 29.2 26.8

Fig. 7 Biliary excretions of pipemidic acid

xg/ml
100

50

50 mg/kg p.o. (fasting)
3 SD rats

1 2 4 6 hrs.

Rat |
% 1 2 4 6 hrs.
A trace 8.0 9.9 16.2 27.3
B 7.0 19.6 22.6 12.4 15.2
C n.d. 11.7 85.0 59.0 38.0
Average
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v MEHFBTCOWTL, HERNIERE & kT
HETRE Ui, IBIFSRUCBEL T, 5 v F ORBEC
canulation ##fTL, [BH OB % +4HEZREL THDH
EROBERTL -1, TOHE, BEHK3I0FTEY
2.3 pg/ml, 1BRIT 13.1 pg/ml 2B T — 2 &g
D 39.2 ug/ml, 4B5RIC 29.2 pg/ml, 6B5RITLE
26.8 pig/ml %57 L7z (Table 14, Fig. 7),

V. & & R 1

PPA 0AGAR#MEHRHT LD, B/ r~<t
5 7 4 —%WEfT L, bicautogram = X A EHIE M DOHET
& radioautogram, 33 XX radioscanning 2 X %X
WEBREITI- 10, HifkiX, PPA 5% DOARE “C
-labeled PPA #5405 » FREB o, BRI,
rRALL RS AFARLLT I F=5:2:5 ¥
\>, &A1Y Eastman chromatogram No. 6061 (Sili-
cagel) AL, ¥, REEE LTI, E.ciiKp
HAXFH L. Radioautogram o\ Tik SAKURA
Industrial N-Type X-RAY Film & 5 HfE] contact
L7:, Radioscanning &2\~ Ti% Packard %! Radio-
scanner X\ o, FOFER, AR3IKHLL RifH
0.45 DALz standard © PPA t[E—d Rf xR
-3 spot % bicautogram TR\ TIERIL, XHITE
Rf{H0.821CHiE D H 5RE@MH L Bh s spot 3L
BL 7= (Fig 8),

Radioautogram ¥ X U¥ radioscanning DT
3 Rf f0.45 & Rf {50.751Z active zone %38,
bioautogram TELIKELIEML 5 HIER LB,
ZDfhh Rf {H0.17 12 active zone %D, Zhut
glucronide PPA TH %, 37, PPA (X4EMFRT
BHEEO S ARBMEET B Z R L (Fig 9),

Fig. 8 Bioautogram of pipemidic acid

Solvent : CHCl3: AcOH: HCON(CHs)2=5:2:5
Adsorbent : Spot film (Tokyo kasei)
Test org. : E. coli Kp

Medium  : MiLLer-Hinton Medium
Front
- ~ -
oo 00
Origin ~+ } t t t
Pipemidic  Human Human Human  Pipemidic

acid urine urine urine acid
2 3

1

Fig. 9 Chromatogram scanning charts
of rat urine

g
& 8 CHCI3: CH3COOH : HCON(CH3)2 1
- =5:2:5
>
]
X 6 1
2
£ 4 1
°
L]
2
3 2r T
=5
< 2 i N
0.6 0.8 1
VI. B8 Bk R

SEREER 25 flic PPA (188 500 mg &4) %{f
RAlic, IEFIRFRE, BEH, ARGy Bog46), I
FAFREIRES, MRES, SE(CBrEIRs, Sty v
ERYE, BMBRRGGC K 16, BEMEK 66, BEBKL2M
D BHITH D, BEFIL2THOTTF E TG
LT\w2, HHITE, BHI5H, 108 TH -7,
FERRCOVWTE, 1EGEHE 500mg 231340, 750
mg 2314, 1,000 mg 2311 fTH -7 1 BHEREL
1,500 mg ~5 3,000mg TH 5, HEBHL 2 Bhb
B2l HThote, R 4.5g 1 bRE 63g
TTHot, BEROROHE L, BEOWFEHELLLE
Poto, BEHEOTEBIL, 25 FIF 19 FlCRELZ T L
7co Pseudomonas 4, E. coli Af5, BEBRHETEE4
B, Staphylococcus aureus 34, Staphylococcus
epidermidis 1, FMEARHED GNB 16iTHb, &
B REGBITIX Pseudomonas+ Staphylococcus aureus
3 X O Pseudomonas+ Enterococcus % 1§ TH - 1-,
FDFER, 256194 20 GiHVERD, 3 BIAMERD, 2 GIAT
ATHY, HHRILET.0%THol,

BIfERC BIL T, 25 B 161 720 28 ABRESIT,
LT XTHSRIERI TH B 7D, FEHIREEREE % HEfT
LB rotc, BRMALBIERELT, ABTIEL A,
RETRE B 10, SIOOERE 16 0F 3 4l
(12.0%) THYH, £05%H 16i% 2 AR HECTHIL
Liead, fuod 2 BlidRkfE L1572 (Table 15),

= ®

PPA DHEARZ P PANA &b 1~ 2 By
SHIHENERL, ER7 7 2REEDS S, KB
B, AT, U, BIRE s X ORI L TG
Eie % AEHREBED SEETK T 5 REW ST
W, FWET FYRECH L TIEL TRV, R
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ANTIBACTERIAL ACTIVITY, ABSORPTION, EXCRETION,
TISSUE DISTRIBUTION AND METABOLISM OF
PIPEMIDIC ACID AND ITS CLINICAL APPLICATION IN
THE SURGICAL FIELD

SHUNJI ISHIYAMA, ISSEI NAKAYAMA, HIDEO IWAMOTO, SHIGETOMI IWAI,
MuTsUMI TAKATORI, TAKAMICHI KAWABE, IKUHIRO SAKATA,
IKUO MURATA, MITSURU OOHASHI and HIROKO MIZUASHI
The Third Department of Surgery, Nihon University, School of Medicine

Basic studies on pipemidic acid (PPA) were performed with the following results.

1) Antibacterial spectrum

PPA showed excellent antibacterial activity mainly against gram-negative bacteria such as Esche-
richia coli, Klebsiella pneumoniae, Proteus sp., Pseudomonas aeruginosa and Shigella sp. Its
activity was 2 to 4 times higher than that of piromidic acid and nalidixic acid.

2) Sensitivity of organisms isolated from infected sites

PPA showed excellent antibacterial activity against strains of Escherichia coli, Klebsiella pneu-
moniae and Pseudomonas aeruginosa, its MICs for most strains of Pseudomonas aeruginosa ranging
from 25 to 50 #g/ml. Considering its good distribution to bile and urine, PPA seems to be applied
to biliary and urinary tract infections caused by these organisms.

3) Serum and urine levels

By the cup-plate method using a standard calibration curve of Moni-trol, average peak serum
levels of PPA in men were 3.0 yg/ml 30 minutes after 500 mg dosing, 5.1 #g/ml 1 hour after 1,000 mg
dosing and 5.4 pg/ml 2 hours after 2,000 mg dosing. Dose-response was not clear with this results.

The urine levels of PPA in men attained a peak of 420, 1,160 and 1,697 yg/ml 1 hour after
dosing of 500, 1,000 and 2,000 mg, and the urinary recoveries for 6 hours were 30.4, 15.3 and 19.6%
respectively.

4) Tissue levels

Tissue levels were determined in groups of 3 SD rats given 50 mg of “C-PPA per kg. PPA
concentrations were high in the order of kidneys, serum, liver, heart, muscle, spleen and lung by
radioassay, and in the order of kidneys, serum, liver by bioassay. PPA was not detectable by
bioassay in the other tissues.

5) Metabolism

Urine of men given PPA and rats given “¥C-PPA was developed by thin-layer chromatography
followed by bioautography, radioautography or radiochromatogram scanning.

There were two bio-active spots at the Rf value of 0.45 (corresponding to PPA) and the Rf
value of 0.82 (possibly methabolites) in human urine, and similar spots (Rf 0.45 and 0.75) were
detected in rat urine.

6) Clinical results

PPA was used for 25 cases of infections in the surgical field and the results were effective in
20 cases, ineffective in 3 cases and unknown in 2 cases. The efficacy rate was 87%. As side effects,
anorexia was observed in 1 case, anorexia and nausea in 1 case, and a epigastric pain in 1 case, the

frequency being 12.0%. Medication was discontinued in 1 case but not in 2 cases.



