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Pipemidic acid (PPA) 1%, &4, KHAMEH®KRNS
Hic BV THEINTTHFLOWEOAEZRERNTH S, &
FID sk, Fig 1 wRU T & 51, Nalidixic
acid (NA), Piromidic acid (PA) & FLIL T3,
LIth->T PPA }, HIEARZ FFAakBNWTIE, —
iz NA, PA tAROERM, T8b57 7 LsRBHEHE
TR UTRENICHENZ2RTY, 77 2BEEcRE
BAGE, Ub L, AMORKEE, NA, PA KHLT,
75 sty URBRERNENSENA TS L L,
& iz Pseudomonas Tt LUTH, »2BEDOHEN%
BHoct, Riditd NA, PA icltLTH s b BEWL
ETHBY,

Fig. 1 Chemical structure of pipemidic acid
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1) Generic name : Pipemidic acid trihydrate.
2) Chemical name : 8-Ethyl-5,8-dihydro-5-oxo-
2-(1-piperazinyl)-pyrido [2,3-d) pyrimidine-
6-carboxylic acid trihydrate.

4ER 412, PPA O#Rfte 217, EBORYERE
< BERREYUE PR E UBIRNRN 2178070 T
ZORR2HET S,
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1. #HEH

@ WEHE

HOERE, BEOWKCHTAIEN I T5A
T, 2EOHRFHRCH L TRAEZTotc. ThHOD
BRI, WThORBEPENOFEELICLDTH S,
HORIER &L, 1967 SEH D 1973FE DRI L8 UIcHiR,
BoE DO L X, PPA OFEKEHBRKRIED 197448 B
2197545 FORTHE TROHE LI DTH B, B

Eo#ifkicowT, PPA LFEREIC, NA, PA oWt
MIC %#JIE Lz, WEHEEL, BAREEEFSES
iz sévs, Heart infusion agar (pH 7.4+2) #5cih
ETHERFEFRIEC X o7,

(B) B

a) RNRFHRCK3 2T (Table 1)

BSARIL, TXT7 7 AREERETH S, E. coli iT
sHTAPE Y, 4 BTN T 3.13 pg/ml LIT DR
THEEIHEIES T, chud, NAXD 1~2EH, PA
I D4 BEEN IR TH B, Enterobacter 2%,
Proteus mirabilis 2o\ Td, FOWENL E.

Table 1 Antibacterial spectrum of gram
negative strains®’

MIC (pg/ml)

Organism

PPA | NA | Pa
E. coli H-1 3.13 12.5 25
E. coli H-2 1. 56 3.13 25
E. coli H-3 3.13 6.25 25
E. coli H-4 3.13 6. 25 25
Klebsiella H-1| 100 >400 >400
Klebsiella H-2 12.5 >400 >400
Klebsiella H-3 50 200 >400
Enterobacter H-1 1.56 3.13 12.5
Enterobacter H-2 1.56 3.13 12.5
Proteus mir. H-1 3.13 6.25 50
Proteus mir. H-2 3.13 6.25 50
Morganella  H-1 6.25 6.25 12.5
Rettgerella H-1| 100 | 400 | >400
Providencia H-1| 12.5 | 125 | 50
Pseudomonas H-1 50 200 >400
Pseudomonas H-2 50 400 >400
Pseudomonas H-3 50 400 >400
Pseudomonas H-4 25 200 >400
Pseudomonas H-5 12.5 200 >400

(1) Strains tested were stocked after isolated
from infected urines during 1967~1973.
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coli Tx+53DERABETH 7. Klebsiella 3¥T
5L Ti% 12.5~100 pg/ml DREESZH:X R LA, NA,
PA 23R b 200 pg/ml LA EOfif % RL fcDiC
HET5E, hith Bhi- RiETH D, Morganella,
Rettgerella xhFh 1 Hicxt LTix 6.25, 100 pg/ml
T, WIBCIIREN, HECIETH >, Provi-
dencia 1¥uzit 12.5 ug/ml CTREMIEH Zi, NA,
PA TLRIC XS R TH o 1co Pseudomonas 5 ¥k
X LTI, NA, PA i lhLavieh Bhic BREHAR
Lio 5#k& 3T PPA T 50 pg/ml LUFOREEE
THREMIEZ R 7D L, NA Tk 200~400 xg/ml,
PA T 37X T 400 pg/ml LA EDfEZRR LI,

b) BEOF R T 25N

Table 2 (3 E. coli 4M4fRicx+AHENERLICD
DTH B, 6.25 pg/ml LITDREZMH R LA DI,
44 ¥rh 28 4% (63.6 %) THoto

Fig. 2 12, FMEMECxd 2 MIC L5mEXELCD
OTH%, NATIE, 6.25pg/ml LUFORRZHEKR 44
ke 25 ¥k (56.8%) & PPA L3S RIEDRMETH 54,
PPA OREEWHDE — 7 23 1.56 ug/ml 1dh 5Dt L,

Fig. 3 Correlogram of sensitivity
PPA /NA

Strain: E. coli (44 strains)

(u8/ml) .
>100 5
100
50
25 1]2
PPA 12.5 31131
6.25 1|1
3.12 1411
1.56 511311
0.78 1
0.93
039 078 156 312 625 125 25 50 100 >100
NA MIC (ug/ml)

Fig. 4 Correlogram of sensitivity

PPA /PA
NA Tk 6.25pg/ml icH %o PA TR 2ANC L L Strain : E. coli (44 strains)
<, 25pg/ml w¥—273%HbH, 12.5pg/ml LT DR MIC
BT Ll b DR R B Ish 1o, (”;/;";3
Fig. 3, 4 12 PPA & NA, PA *ORZHOMEY °
ELELDTH S, WS BT OV TR AR L 100
50
Fig. 2 Sensitivity of clinical isolates
Isolated strain : E. coli (44 strains) 25 ' 3
opA 12.5 1|25
o----e NA PPA ¢ 25 2
—-—e PA
604 3.12 41111
~ Q
) 1.56 19
% 40 \
s » 0.78 1
= 201 A 0.39
o3 " 039 078 156 312 625 125 25 50 100 >100
0.78 3.13 12.5 50 100 >100 PA MIC (ug/ml)
MIC (ug/ml)
Table 2 Sensitivity of clinical isolates
Isolated strain: E. coli (44 strains)
= MIC
Mml) 0.78 | 1.56 | 3.12 | 6.25 | 12.5 25 50 100 | >100 | Total
— |
‘ 1
- PPA | 1 19 ‘ 6 2 8 f 3 5 44
b
2 NA | 6 19 3 0 3 | 1 4 8 44
° ‘ ] | i
s ’ PA | 5 o | a4 3 | 13 44
Z | i | !
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=25, FOfoB T PPAX NA L b1~ 2 Bps,
PAX D 4 BERENE NS ERL TV A EHRLTW
Bo

Table 3 % Klebsiella 4 ¥RiextT 3R T, 3HA
6.25 pg/ml LIFORZHARL, NACHLY1 B
BUWERETH -7, Proteus mirabilis =xf LTI,
&iF E. coli LRI BB %I (Table 4),

Staphylococcus epidermidis ot LTix, 75 A&
HECH L1340, PPA o MIC i3, 15
b 13 # (86.7%) #% 12.5~25 pug/ml, NA Ti3 1 BYf
ko 25~50 pg/ml i RIRD 86.7 BHRFHELR LI,
Zo2FCHTE, PAR1~2BYMBERVCERZHY
s~ L7c (Table 5),

2. RN, B

@) JEHE

a) MmPRE

BHEETE RO A 2 4D volunteer &, PPA % 250
mg, 500mg WIRXY, 6FfE TO MPRERREL
too ik, HBEEE LTE. coli Kp Hr B, #@

Hy T X o1,

b) RPBE

BIEC 2 BT B\WT, 250 mg PYfiREE3s X OF 500 mg P
RO RFEE & EUEY cross over L THIE L,
FREUBREC, Thth1E, 25mg X0 50mg
DYEHREETIE, 1FRHB X0 2B RTBRE
RIE L, Tods, Sk BMIMEBEDER OIEFDO—IC 3
W, 1M 12.5mg 3 X0 25 mg $¢5 U-BRo Fhig
ERRE L,

¢) RZIREMIRE

3 ZDRIEREDBEL PPA % 500 mg IR X+,
1BERIBIC IR = » 4 — &7\, BB RICHR
¥#% (expressed prostatic secretion, EPS) Py
EER RIRE Lic,

® B%

a) iR (Fig 5)

250 mg BHEIIEERFCTIo T, RIRLICL DI,
E— 21330 3R T 2.45 pg/ml T, ZOK, 6K
% Tid kA & plateau 7eHiBa & b, 6RERIAT 1.89

Table 3 Sensitivity of clinical isolates
Isolated strain: Klebsiella (4 strains)

— MIC
Dru T~ (pg/ml)| 0.78 1.56 3.12 6. 25 12.5 25 50 100 >100 Total
g \
o
3 PPA 2 1 1 4
o | Na 1 L1 2 1 4
: i
s | PA | * 5 2 1 | 1 4
z | | L |
Table 4 Sensitivity of clinical isolates
Isolated strain: Proteus mirabilis (6 strains)
— MIC ’
Dru T~ (pg/mb)| 0.78 1. 56 3.12 6. 25 12.5 25 50 100 >100 Total
rug =2 1
o i
3 PPA 2 2 | 1 | 1 6
21 Na 1 3 1 o 6
(=] } i
S PA 5 1 6
Z i i | 1
Table 5 Sensitivity of clinical isolates
Isolated strain: Staphylococcus epidermidis (15 strains)
— MIC
Dmg\\\\(ﬁg/ml) 0.78 1.56 3.12 6.25 12.5 25 50 100 >100 Total
T |
o
'E PPA 4 9 1 1 15
,.2 NA 7 6 2 15
$ PA 1 1 6 6 1 1 15
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Fig. 5 Serum levels of PPA (250 mg/500 mg)
Cross over study of two healthy adult

pg/ml OREXTDI-, 500 mg LA 30 ST
Ieote, 2EfgIC Y -2 #/RL, 38.46 ug/ml T, 6

lunt
» volunteers BERIHICIE 157 pg/ml T o s
xug/m
5 4 ————@ 250mg, fasting b) ReFIRE . .
O—----0 500mg, non fasting Table 6 (¥, 250 mg ¥ X' 500 mg % T ZTHhAHR
4 LB ADRPBE, ERELYRLICIDOTHS, W
o hoBED, RRBECERRDHLRT, 1~ 2RHE
3 o ‘\\\ T 1,500~2,000 yg/ml i TH -7, 6FHIEIULERT
e LEREL, WFR LSS Thote, ik, 250mg
24 / AN BH LIBRD 24 RREEIRERILHI 66 % TH - 1ce
d o Table 7 (%, 25mg % XUf 50 mg % 1 [E#E Lick
14 DRFBET, FHF T 1FHE TS 59.4 pg/ml, #
FHTIX 2RI TS 64.8 pg/ml TH o',
0 ]/'2 1 2 ! 4 i 6 hour Table 7 Urine levels of PPA in volunteers
Dose : 25, 50 mg
Dose . |Time after dosing (hour) Dose Time after dosing
Volunteer Volunteer
(mg) l1|lz2]4a]6 (meg) 1 hour | 2 hours
250 K.S. (2.59/1.85|1.81|1.93|2.00 25 Y. S. 56. 3w N.D.
Y.S. [2.31{2.44/2.64(2.14|1.78 K. S. 62.4 84.4
Average 2.45/2.15(2.23/2.04|1.89 Average 59.4 84.4
500 K.S 1.36|1.472.60|2.54 1.69 50 Y. S N.D. 21.6
Y.S 1.884.8014.32|2.50 1.45 | K. S 33.9 108
Average 1.62|3.14 3.46 2.52 1.57 Average | 33.9 64.8
(1) Concentration of PPA in urine (ug/ml)
Table 6 Urinary concentrations and recovery of PPA (250 mg/500 mg)
Cross over study of two healthy adult volunteers
Urinary concentration (;zg/ml)m o _\ o
Recovery (%) l Total
Dose \ Hour recovery (mg)
(mg) Volunte\e\r\~\ 0~ ¥l 1~2 2~4 4~6 ! and rate (%)
K. S 24.8 466 77 | 58 | se8 | 1214
- 0.26 3.73 12,11 13.94 18.82 | 48.85
250 Y. 'S 102 1,147 2,089 1,637 479 | 136.19
t 0.24 3.67 20. 89 17.02 12.64 ;i 54.48
39.3 661 1,269 841 539 129.14
w Average 0.25 3.70 16.50 15.48 15.73 | 5167 @
K. S <7.21 510 2,316 1,290 175 253. 65
T —_ 2.04 11.58 24.51 12. 60 AJ 50.73
500 Y. S 87.2 1,021 1,439 518 47| 258.68
o 0.31 5.11 10. 36 21.76 14.20 i 51: 74
43.6 794 1,798 758 | 295 ‘ 256. 18
@ Average 70.16 "3.57 10.97 23.13 | 13,40 | 51.24
(1) Fasting

(2) Non-fasting
(8) Recovery of 24 hours was 65.81% on an average.
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c) BISZARIEAIIREE (Table 8)
500 mg PIfREE, 1B:fdo EPS WEEIX, 341FH
T 6.55 pg/ml THoto,

Table 8 Prostatic fluid level of PPA in
patients with bacterial prostatitis

. Dose Concentration®
Patient (mg) (pg/ml)
1 A. K. 500 5.73
2 J. M. 500 7.21
3 K. H. 500 6.72
Average 500 6.55

(1) One hour after administration of the drug

BE MR N

1. HEBEAYEIH

@ x%

BERRIEFIBIIEE 68 HIT, BERIX6KTD
Bo ZhUL, BHEBEEBAD 2HICKVT, 1FIIHET
LM, 1 OIFFBSFIRE 4 » ARER Y Ll
BRE LAY, ThZhjlECEARCzC &
X5,

EFIDPAIE, RERYYE 51 6, HERRRYYE 17 fIT
HB, BIE 5L FIORNFIE, BFEB K196 (khk8,
BREME 11), BEREs 32 0 (iMitk 22, A 10) T,
BE T MEEATSIRA 1260, FEMEMRER 5 BT
BB HFITILHN 25 6, ik 43T, FESTMILS
F~8LFTH5,

(B) #&5Jk L

FTRTEORET H 5, SPERMMERED % 22 B,
1280121 B 25~100mg @ LV EHEEXFTIV, RS
B fTieotc. 2OHBA, ARIZ1B2EEL, BS
DLEFRFTATIC - 1o o T OMOERTIL 1 B 375~2, 000
mg T, ZhiH3Eiisd s, HA%30 5%
LB (54 DOBE) CRREE, i, BFNX
125 mg §&3s L U* 250 mg ge& (A L1z, PPALSOHT
BEHEAISA L TR, S5, 161%EB\\T
3~28 AMITH %,

© #EHE

RERISET R LTik, Table 9 iR UicEdc X b
it otc. MBEMERIERA T, EPS dho fiEORY
2, P id14—F—nELEHy, AmBRYEL
LI R EEMMRSAERHCED Lo b0k, OB
UT, %%, B%) (Excellent, Good) & Lz, RiEH
THWTE, BithofMl, AnRoOMREECHEL
o BEMSERIL, TRTBERECL S, ¥ER

Table 9 Criteria of effect determination®

Viable count: 103> /ml
Excellent | WBC in urine : remarkably decreased
or diminished

Viable count: 103/ml~10%/ml
Good WBC in urine : remarkably decreased
or diminished

Viable count: 10*</ml

Failure WBC in urine : stationary or increased

(1) This criteria are applied for urinary tract
infections. i ’

R, B TaERECHAIL 1EBRUANT, HH
oo, FRELT1~ 2 8MOBETYH
LT, BMBRETIE, EREOCIEEELETERD
VA, BEERTHBDOT 7~28 ARSHC HEE
Tzt

2. FEIREUR

@) SHEEMEERER (Table 10)

FEGUL 8 BITH B, BKEL, E. coli 6, Klebsiella
1, Staphylococcus epidermidis 1 THh -1, Staphy-
lococcus B\ T, TXT PPA T LBWRZMEY
RLTc, 8IEMIH 3Fik 375~500 mg/H & Lk &
BETHERET o7, 1IN EL I RRRBE YR L
7By, 260X 5~ 8 B DIRER TSR Lic, flid 5 BIix750
~2,000mg/H, 5~10 BD 85T, £H0FERh %1,
B5PIEHDBHY 1~ 2 BRTR-7cds, 26THER
ERDILD o1,

B EHEERBL

a) B4 (Table 11)

ENX 11 BITH D, EBEREL, BELIDLH,
FEEDOLD 46, D THEHMEMER LD IHTH %,
BmAEL, E. coli 6, Klebsiella, Morganella, Pro-
teus mirabilis, Pseudomonas - FhFEh 1413,
Pseudomonas & Enterobacter DERRLMN 1 I TH
(Y

FRIREZI R, EMEROBEEL 4TI, TXT
EWhE Kt DB, 140 Pseudomonas Ry
ENEEhTV D, COFEGNE, 9 3FREREREEME
R (% 103~104/ml) 23X, FAIRLEY KE? X
b R MRRYEE & 20T Lic, MIC (% 25 pg/ml TdHh
otc. BREBOTEED 4FERFTIL, TR, BRI,
R 2 THolo, BHMEAERERYET S 3HATI,

1 GO REPELYSUREFM) EAXERVTER
THoteo HEEIL 750~2,000 mg/H T, HEHIT
3~28AICRA TV 5, HIHOEEIELGIT, i
# EHFLET) CEELCLDOTH S, BUFHER
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Table 10 Clinical results of PPA on acute uncomplicated pyelonephritis
Age | Daily | Dura- Bacteriology Urinalysis |Sensitivity »
No. Pt. & dose tion o Viable WBC/LHPF ( M/ICI) Result |Relapse
Se: rganism count /1 7g/m :
* | (me) | (days) (/ml) of disc®
1 mm | R W 2 E i 105105 >100-10~20 | 6.25 | Good No
2 | T.N. ZI? 2,000 10 E. coli 10— 0 50~60—1~4 3.13 Excellent| No
3 | T.S. 13;2 2,000 5 E. coli 10— 0 >100—+3~5 3.13 Excellent| No
4 |Fo1.| 3| 2000 4 | Staph.epid. 10> 0 | 100-0~1 | 100 Excellent| No
5 My, | ¥ | 2000 7 |Ecli  10>0| >10050~1 | sens. |Excellent| No
6 MF. | ¥ 50| 5 |E.coli 10— 0 | 50~60-0~1 | 1.56 |Excellent| No
7 |Hs. | B 375 8 |E. coli 10'— 0 | 50~70—-0~2 | sens. | Excellent| No
8 |MK.| % | 70| 8 |Klebsiella 100 5~10»0~1 | sens. |Excellent| No
(1) Follow up studies were carried out for 1~2 weeks after discontinuance of the drug.
(2) Disc sensitivity was determined by NA disc.
Table 11 Clinical results of PPA on chronic pyelonephritis
Age|Daily Dura- Bacteriology Urinalysis s:glstly
No.| Pt. | & | dose| tion | Complication ™ Visble | o[ mic | Result Rela-
i t 1
Sex (mg) |(days) e mb /HPE | g /miy
| |
1 |T.S. 2};5 1,000 14 n.s. ® Pseudomonas 5x 102—0|5~7—1~2 25 Excellenti No
2 MK ¥ 1oel B | ns E.coli  6x105-0 40~50-0~1 1.56 Excellent| No
3 Y.F. %200 10 | n.s. E. coli 10050  5~10-0 3.13| Excellent| No
4 N7 Lo 28 | Contracted | proteus mir. 10050 50~60-3~8 | 3.13/Good | @
5 |s.s.| B 2000 1 |pentracted |p o 100  |40~500~1 | 25 |Excellent| Yes
6 |T.N.| % (1,000 16 g;‘;‘:“‘l E. coli 10'—107 |20~30—30~40|>100 |Failure
7 |S.W. 61:} 1,500, 14 |Pyonephrosis| Morganella 102—10® |>100—>100 1.56| Failure
8 C.K. $2(2,000 20 |Pyonephrosis| Eseudomonas yyi 14 |5100>100 | N.D. |Failure
9 |N.N. 21-? 750| 14 n.s. E. coli 3x105—0/0~1—0~1 N.D. [Excellent| No
Pyonephrosis
10®/c.K.| % [2,000] 7 (lt’g;r;gphfec- Klebsiella  10°>0 |>100->2~3 | N.D. |Excellent| No
1@ s.s.| ¥ (3200| 3 |Soptracted g coli 10510 30~40-30~40|>100 | Failure
(1) Not significant
(2) Under treatment
(3) The same pt. of $8 (For post-operative use)
(4) The same pt. of #5 (Relapse, 4 months after discontinuance of the drug)
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T, 18Ik 4 » AREBRZBD. - DEFACHD
PPA % 85 L1, #EHT Hote, MEio MIC ik
>100 pg/ml EiittER R LIz,

b) Host-parasite-drug relationship 1= B3 543}

(Table 12),

BHEEEAD 11 EFAI S 3R, KEOHEM
e, BEEHORSM, EXORPEBED 351D, BE
HHROMTE AL, FEFI 11X, EREBEL LTI
KT, IVP TREOCHROMIL, HEXRDIBET,
VUR % ffbfcv, BENELDL BETHS L Bbh
5, fiEf 213, Wl VUR o LREBEFUSHT 2T
Te o TefEBIT, #i#8 VURZZEDA, LA L, M3
ERMIC 3EMOEMBELT T, A BIIATEIN SHMEDE
fExa, OHLBE BROMIL, IGELREDOHEE
DEFHDDIIEGITH B, IEF 31X, REBBCID
ESRBCBEO@EBEEND Y, B AKEREFLD
AUMREYET D, DED 3fEFICH L, FAIRLEY 3R
BTl LMRBREEBHYTESE L.

Table 12 ¥, = ® 3FEFIICXT % dose response % &
THRERTH B, EF1 T, #EED MIC 431 50 pg/
ml, RHRBENAZIETE > TW5#&E5EE (1@ 12.5
mg, 1 H 25 mg) TIXLER), #¥58% 100mg/A (1EH
50mg) &¥5&, RPBEN MIC D5 fHITET 5,
ZDEERIIEHTH o1, R 2 OBRFITIE, L
WD MIC 71100 pg/ml LL LD R R LIc, ZDHE,
50 mg/H H 5 ERA0C 2,000 mg/H ¥ THRSBHML

7obd, MEFHOREERERI -, FEEFTIE, PPA
% 1 [B] 250~500 mg YR X &7 1 B O RPBREL,
#J 600 pg/ml THtlz, fEF 3 D Fifl &L FRIC, E.
coli X BR&HT, MIC 5% 400 pg/ml & BEMIHET
otz Table IRT X 5z, BPgAC 100 mg/B A5
2,000 mg/B ¥ THLEEXH LI, EHTHo7,

© StEEMTEREDE S o

a) 250~1,500 mg/ Az X & (Table 13)

FEFIELE 10 B, REEE, E. coli 8, Klebsiellg 1,
E. coli, Staphylococcus epidermidis O BEHEFH 1
FITH oo NAT 4 A2 XAV, 9FTRERZET A b
RAT LIS, TRTRWEREERR Lic, BREE
EfhER TR LI

b) 25~50 mg/RiC X R (Table 14)

FEGIS (X 12 B, ARAEE, E. coli 11, Staphylo-
coccus epidermidis 1 THotc, Staphylococcus &
E. coli & 1 BpSTtETH o 1ch’, BD108%D E. coli
1%, PPA RZMHXR LI, 25 mg/A#S 66, 24
BRIBOHE TR, Bl 2 M4 ThHol. EHHIC
50~100mg/A LGB EWTE, 10%KRE, 7THEH
NCERE I 3ER & o te, FIEMS 50 mg/ R #Hb5
L7 6 B0, XT38 24 BERAME, RePHEREIL L,
ZDH, 2~6 BOBETEBL T 5, TERMAT, &
FIPIIRTR 1 BERI D RPBERZE Lic, 12.5mg JRT
i3, 15.7~66.1 pg/ml (1), 4.57 pg/ml LIF), 25
mg TiL 9.7~74.4 pg/ml TH-te,

Table 12 Bacteriological response of PPA on chronic pyelonephritis

Age Daily dose Dura- Compli- Bacteriology Urine conc.
No. Pt. & (mg) tion Orﬁxlnism Viable of PPA Result
Sex mg d count 1
(days) Cug/mD) (/ml) (pg/ml)
1 INT 26 25 (b.i.d.) 2 No Prot. mir. 10107 28.1 Failure
F 100 (b.i.d.) 2 50 10108 232 Good
2 |s.s 44 2,000 (q.i.d.) 2 Contracted | E. coli 107—102 605 Excellent
F kidneys 25
w 50 (b.i.d.) 1 E. coli 107107 9.53 Failure
500 (q.1i.d.) 5 >100 107—107 57.5 Failure
1,000 (q.i.d.) 1 10"—107 621 Failure
2,000 (q.i.d.) 2 107107 605 Failure
100 (b.i.d.) 2 E. coli 10°—107 N.D. Failure
3 |T.N 42 500 (q.i.d.) 2 Ureteral 400 107—107 N.D. Failure
F 1,000 (q.i.d.) 5 |stone 107—>10¢ N.D. Failure
2,000 (q.i.d.) 5 108—10¢ N.D. Failure

(1) A case who relapsed 4 months after discontinuance of the drug
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Table 13 Clinical results of PPA on acute uncomplicated cystitis (1)
Daily dose: 250~1,500 mg
No. Pt. A8§e ?12]: Dtlil;z- Baaeri:/l-oi}; D Dise® Result
Sex | (mg) | (days)| Organism 1902 SOUBt| WBC/IHPF | sensitivity
1 |F.T.| & | 250 3 |E coli 100 | >100-0~1 | sens. Excellent
2 |S.K.| ¥ | 35| 3 |E coli 100 | >100-1~2 | sens. Excellent
3 MY | ¥ | 5| 3 |E coi 1050 | >10050~1 | sems. | Excellent
4 st | R B3| Kiebsiella 1050 | 50~60-2~3 | m. sens. | Excellent
5 |s.0.| % 750 | 3 | E. coli 1000 | >100-0 sens. Excellent
6 MK.| % 750| 3 | E. coli 10550 | >100-0 sens. Excellent
7 K.S.| 3 750 | 3 | E. coli 1000 | >100-0 sens. Excellent
8 F.N. 2}9 1,000 4 E. coli 108—0 >100—1~2 sens. Excellent
9 | O.N. 21:‘7 1,000 7 E. coli >105—0 >100—-0~1 sens. Excellent
10 |HN | | Ls0| 3 | Bl L 51050 | 20~3051~3 | N.D. | Excellent
(1) Disc sensitivity was determined by NA disc.
Table 14 Clinical results of PPA on acute uncomplicated cystitis (2)
Daily dose: 25~100 mg
Age | Daily Dura- Bacteriology Urinalysis Sensitivity Urinary®
No.| Pt. Sgéx ?::‘;) (‘tila(:ls) Organism Via?}fnlc)ount WBC/1HPF 0(!‘1\%%5:1(2) (::2:1) Result
1 Y.T. ¥ 25| 7 E coli 100 | 70~80-0~1 1.56 66.1 | Excellent
2 H.1.| X | 25 | 7 |Staph. epid. 100 | >100-10~20 100 35.7 | Good
3 K.K.|Z | B 1 IE coi 10-510!| 60~70-8~12 |  12.5 N.D. | Good
s HA | 5| 5 |E coli 1050 | 5~10-0~1 1.56 15.7 | Excellent
s|Fy. 2,2 1k cai 100 | 60~80-1~3 1.56 | N.D. | Excellent
6/ Mo. | 25| 1 |E coi 10°>107| >100~>100 | 200 <4.57 | Failure
7/ T.T.| B 150 | 4 |E coi 100 | 30~50-0 1.56 21.0 | Excellent
8 K.T. % | 50| 7 E. coli 1000 | 60~80—0~1 3.13 74.4 | Excellent
o|F.Uu. % |50 | 6 |E coi 1000 | 20~30-0~1 1.56 9.7 | Excellent
10/aM| ¥ 50| 6 E coi 1050 | 20~30-0~1 3.13 | N.D. |Excellent
1 |MF.| ¥ |50 | 3|E coi 1050 | >100-0~1 | sens. N.D. | Excellent
121S.1. ZFS 50 3 | E. coli 10"—0 >100—3~4 sens. N.D. Excellent
(1) %1, 2, 4, $6:1~2 hours after administration of 12.5mg

$7, %8, %9

(2) Disc sensitivity was determined by NA disc

:1~2 hours after administration of 25 mg
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O 1BHEBEDES (Table 15)

EPNL 10 BIT, HHE6, &thd4 THB, TableitiwT
IO, BRERRAT, 20LALIOEREKEYE
T35, 4BI0EED, BEH»T—-FAEERL T3,
B, Exh4, BAR2, %2 T, ETRBARERL
12D 26 TH ot HH5EIT 375~2,000mg/B T,
R 5~24 ATH o7 ¥, ZOEFPIE, B
FORLRVIRMMEOREA B D, Thbid, 1BHE
BE - BISZERS & Liciz 5 25881 TH 525, TRTIBHEE
B oA RN, HE L.

(B) 1RMMEMERNINZIRS (Table 16)

FEBIE 12 i, W1, STAMEY IZ & 5 HEP T/
sl I 2,000mg/BEEE L, ML 7~28RTH
%o KKENEL, E. coli4, Staphylococcus epidermidis
7, Proteus mirabilis 1 T 7=, R#EIL, Z%3, H
®2, EHTTHoT,

(F) SEMBEMERES (Table 17)

FEAIE 5 B, GNB 1w X % B 3, Staphylococcus
1, Mycoplasma WX % LBhBLD 1 ThHoteo K
X, Mycoplasma = & % JEFI% < 4 Blic, E%
RDT,

G EERPUEIBIE (Table 18)

EL, BHR b ERNOENRERD L, aF

HBEK100%, BEERFL63.6%, SMEBHK92.5
%, 1BtEREbEs 60 %, 1BYERTIERS 41.7 %, swbkﬁﬁ
RE5 80 % TH -1z SRy

BRI+ 58WHAE T, TEFAISFIF 2, E%
R2TFF3, BMNBRESHAF2, REL4HFICE
hEhBRYBDI, BEHTIE, BS54 8 4,
15.7 % DETH -1,

® Elfes

BEIEGIE 68 BID 5 b 9 Fiie, HERTHED BHEE,
FriteE, KigMmA BRE Licas, TNTREL RBdishs
-7z (Table 19),

Table 20 1%, HEMEINEFA L LTHFZDOD-7bD
R LI, 6665 flic, Table iITRLIck 57, Mk
BRACREOFRLD oo D5 18I, 5%
RIELIER, BAHABDS L 2460, £ F FikiE, 2
BIIBREEXR L. Thbid, &5kt 2~3
BTHEL:, REHEXL, 7.4%ThHho1,

% *®

1. HES

PPA 1, ERFEHD NA, PA L FEC—EC,
77 AR U CIBEN BN 2R ET 50, 7
7 & BERCIT HERHEV. LaL, oD RRA
DT, 75 2EEECH LR LERICHED 2R

Table 15 Clinical results of PPA on chronic cystitis or prostato-cystitis

Age|Daily | Dura-| Complica- [Cathe-

Bacteriology

Sensiti-

Urinalysis vity

No.| Pt. | & | dose| tion tion or ter . Result
d- Viabl t MIC
Sex|(mg) |(days)| surgery |welled Organism * (/% 0%t | WBC/IHPF | o)
1. C.Y. ?i-? i 500;_ 6 |Myoma uterii No | E. coli 105—0 20~30—-0~1 6.25 | Excellent
i 43 375 4 . . , :
2K.Y. g 750 g |Myomauteri No | E. coli 106—108 50~60—-50~60| 12.5 | Failure
; | .
3 F.T. ‘i} 1,000 14 |Neurogenic | No | B coli 105100 [30~505~10 | 12.5 | Good

105—

‘M Y. M 2,000 7 |Prostatism | Yes | Staph. aur. Enterocos. 10~20—3~5 N.D. |Sub,@
105

5 N.A.|

| |
7 J.H.Jﬁ\zooo 14 |BPH® No

; |
' 39 ‘ | Urethral
8 N.O.i M 1 1'500’ 5 stricture

71\212000‘ 7 |P TUR-P | No

62 |

9 M.W.!

‘ cystectomy

M| 2 ooo; 14 |P TUR-P | Yes | Klebsiclla 10:—0
6 S.M. £l 200 7 |PSPP® | Yes | E. coli
E. coli

No | Streptococ. 104>0 |20~30—0~1 N.D.

10 [K.s. @ 200 24 Porartial Fyeo ! poudomonas 100104 [10~20-10~20 N.D.

5~10—2~5 N.D. | Excellent

106—
Enteroc%'. 3~5—-2~3 N.D. |Sub.®
5
10"—0 20~30—0~1 N.D. |Excellent

Excellent

Enterobacter 10'—0 |5~10—5~10 N.D. | Good

Failure

(1) Residual urine. 20~40 ml
(3) Supurapubic prostatectomy

(2) Substitution
(4) Benign prostatic hyperplasia
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D, E. coli TiX, #9164 %DMk, 6.25pug/ml L
T, ZEHIEDS BHbhic, CHIENAD1I~2%
T, Klebsiella, Proteus mirabilis XL Tdb, (2
DX b iz, Pseudomonas &t LT LHE
HHBDdHI, BHRES B, TXT 50 pg/ml LLTFT

REMEI NI, ZHIINADWAEOHENTH B,

ZhicstL PA I, 754 B LTk, PPA,
NA il LT—8ic, 4 ~8EHENNE B, L,
Staphylococcus epidermidis i LTt 1B TER

D, #9187 %1% 3.12~12.5 pug/ml DREFZIEETR LI,

Table 16 Clinical results of PPA on chronic bacterial prostatitis

pt. |Daily [Dura- ABacteriology - EPS)_
| e gy aap Orsviem | EST | NP TMIER | wacpmer | B
| (pg/ml)
1| H.N- 2000 28 | E coti [6x10050 >100—0~2 6.25 |2x10:>0 Excellent
2| K. H- 12,0000 28 | Prot. mir. |4x10052x10¢ | 60~70+50~60]  1.56 | 5x10:>3x10% Failure
3| XK 12,00 8 |E coi |1x10:53x10¢ 60~70-50~60/ N.D. | 2x 1052108 ‘ Failure
4| NM 20000 7 [E coli  |5x10552x100 |20~30-1~2 | 156 |2x10-0 ' Excellent
5 | HK 12,000 7 stoepia. |2x1003x 104 50~60—>40—>60‘ 100 5x 1022 x 102 Failure
6 TS 12,0000 14 | St epid. |5x10052x10: | 20~30-2~3 125 | 2x100 Excellent
7 Ho T 12,0000 21 | St epid. |4x10:52x10¢ | 20~30-10~20 125 3x10'-5x 100 Good
8 |MyT 12,000 14 | St epid. |3x10%54x10% | 5~6-6~7 >100 3% 1020 Failure
9 | K 512,000 17 | St epid. |4x105x108 | 5~6->10~12 25 2x100>100  Failure
10 K Y- 12,0000 10 | E. coli  8x10-5x 10t | 6~10-6~8 25 | 5% 100 ' Failure
1| Yo T 12,0000 7 | St epid. |3x100-4x10° |10~155~10 | 25 2x1010 Failure
12| T3S 12,000 7 | St epid. |3x1050 13~15-3~4 12.5 | 2x10-0 iGood
(1) Viable count per ml EPS: Expressed prostatic secretion R
(2) VB;y: First voided ca. 10 ml of urine after prostatic massage
Table 17 Clinical results of PPA on non-gonococcal urethritis
Age | Daily | Duration Bacteriology Urinalysis®/Smear of pus
No. Pt. & dose Result
Sex | (mg) | (days) Organism in pus smear WBC/1HPF
1 |H.Y. ﬁ’ 2,000 5 GNB ®{f—negative >100/H#—1~2/+ Excellent
2 | T.S. ﬁ 1, 000 7 GNB {}—negative 80~100/t—4~7/+ Excellent®
3 [MH. | 37 | 200| 3 | Staphylo. -+ 70~80/4#—6~7/= | Good
4 |v.s. 2| 200 4 GNB f—negative >100/4—0~1/0 Excellent
5 |N.N. | 28 2,000 8 | Mycoplasma(it—t >100/4—>100/4 | Failure

(1) Urinalysis of first voided urine

(2) Relapse occurred one week after discontinuance of the drug. Prostatitis was complicated.

(3) Gram-negative bacteria
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7ok, 1973ELIFNICRpD O S LicEfkE, BLD
10 » Byt LicFh &%, E. coli &oW\THhBE,
WEHCE EN BB ot ¥fe, Klebsiella,
Proteus mirabilis (=2 T, ZFEAEERRIL,

2. WRIN & B

d#EEEs, 250 mg WIRBEDE — 27 A%, 305K T,
2.45 pg/ml, 500 mg BRI 2 BERAKIC 3.46 g/ml T
Hoteo BiEL, BEECABRLIEIOTHY, RER

ARIOFTHRLIIDTH B, TOERD HEBELD
L, ZEREERR LSS, ph Tk BEBTER
L, 6BHI#L Rt 1.89 pg/ml T, SBERAT&IZEA
EEFDDIE . Lol 5, ABARLISBEETE, ¥
— 2 ThRH Y, BRINOEFRL TS, Titbb,

ZeERAIR LA, RIRBEHCNE e -2 235
D, 1~6HEETIEDOE -7 LHEHEDRV VA
AT, FHACBEBTYTT. AROBERIL, 2FH

Table 18 Summary of therapeutic efficacy of PPA in the treatment
of genito-urinary tract infections

No. of| Daily dose . . Effective rate(%)
. Y % [Baectl Good [Failure % Relapse Excellent
cases (mg) ‘ Excellent +Good
Pyelonephritis 19 | 100~2,000 13 | 2 | 4 0 | @215 68.4 78.9
Acute, uncomplicated 8 100~2, 000 7 1 0 0 | 0/8 87.5 100
Chronic, complicated 11 750~2, 000 6 1 4 0 2/7 54.5 63.6
Cystitis 32 L 25~2,000 23 4 3 2 3/27 71,9 84.4
Acute, uncomplicated 22 | 25~1,500 | 19 2 1 0 2/21 86.3 92.5
Chronic, complicated®” | 10 | 375~2, 000 4 2 2 2 1/6 40.0 60.0
Bacterial prostatitis 12 | 2,000 3 2 7 0 2/5 25.0 41.7
Chronic, uncomplicated l
Non-gonococcal o
urethritis 5 ‘ 1, 000~2, 000 3 1 1 0 1/4 60.0 80.0
Total 68 | 25~2,000 | 42 ‘ 9 15 2 ‘8/51 :15.7%| 61.8 75.0

(Vli)V_Including prostato-cystitis (2) Number of relapse case (3) Number of follow up case

Table 19 Studies on blood chemistry and peripheral hematology

~  Case | ;| FT | NA|NT | SS | TN | CK | HT | HN

fem . | 76M | 6LF | 8M |26F 43F  4F |62F | 8M | M
BUN  Pre 12 4 | ND. | 1 1 8 10 | N.D. 17
(mg/d)  Post 10 13 1 12 13 8 8 8 12
Creat. Pre | 11 | Lz | ND. | NND. | 09 | 1.0 | .0 | ND. | L1
(mg/dl) Post | 1.1 10 | 1.0 | 08 | 07 | L4 | L1 | ND. | L1
GPT  Pre 29 | N.D. | N.D. | N.D. o 17 2 | N.D. 10
(unit) Post 25 6 6 N.D. 6 13 7 5 13
GOT  Pre 2z | ND. | ND. | ND. | 14 20 11 | N.D. 11
(unit)  Post 2 | 16 1 | ND. | 13 1 15 5 1
RBC Pre | 483 | 50 | N.D. | 314 | ND. | N.D. | N.D. | N.D. | 485
(10/mm®) Post | 470 | 4% | 420 | 3% | N.D. | N.D. | N.D. | 462 | 514
Hb Pre | 161 | 138 | N.D. | 94 | N.D. 172 | 136 | N.D. | 116
(g/d)  Post | 162 | 131 | 129 | 104 | N.D. | 163 | 144 | 147 | 121
WBC  Pre | 5000 8100 | N.D. | 7,80 | N.D. | 7,000 | 10,700 = N.D. | 7,700
(mm®)  Post | 5400 | 10,50 | 8200 | 4,30 | N.D. | 4,90 | 4,900 | N.D. | 6,600
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Table 20 Side effects of PPA

Dailyg dose AP?EZ;‘:% on I‘ig'se‘;f Drug administration

- 2.0 5 1 2g—lg

Stomatitis 1.0 7 1 } 2 Continued
. 2.0 4 1 2g—lg

Stomach pain 1.0 4 1 } 2 Continued

: . 1.0 4 1 Continued
Stomach distress 2.0 4 1 ] 2 Discontinued
Nausea 2.0 4 1 Discontinued
Constipation 2.0 2 1 2g—lg

Total 8 (5 patients)

* Frequency against all 68 cases; 7.4%

B0 Y Lce—223B ), 6BHBIILIELD
FSORECHRACHITH, AFOMPERER, R
BRATIZ, NA,PA L3isABRETH B,

FRAPIREE 1, 250~500mg PIRREE & & i, BEi
2,000 pg/ml WZZEL, 6B % TORINEKIHIS1%, 24
BEETIX 66 B THotz, “hUE, NA, PA L TH
10ERER\VMETH 5, VERE LIBORFEEL,
1~ 2 B4, 12.5mg T 15.7~66.1 pg/ml, 25 mg
“C 9.7~74.4 pg/ml, 50 mg T 21.6~108 pg/ml T3
o1, 12.5mg NIRRT, E. coli D MIC # L[ %
RPEECELTH 39,

BRI DOBTIL, volunteer 123\ s THIE L7
BMPRED Y — 7 DIJF 25D, 6.55 pg/ml THo
b

3. EEEHUR
O RERE

PRI LIRAC/ERT 5 L £ 2 bh b Atk Btk
RRYGEIE, B3, Tife biclhiclRBEE R Lz,

— A TERRER B REYE T, #&5E B\
L, TR X BRHTH, BRLS RS, &
BRI OME N DEMVR LM T EMB, EHE
i, =5 L satgic 250~1,500 mg/H #5 Ui 10 6
FRTH, ERERLIEZELLIALNTH B, +2

TRRORA L Bbh 2, PEEECIZERETR- -

Too TR, ZOBORESECRTS PPA © ED;
1%, F 25mg/A THHEEL ORI, chix, 1[E
12.5 mg OHRA LI I\ T, BREEEDMHET,
I, BEXNBHERIC X B EEbhs, s, FEHC
DNTIE, JHER BV TRETLTFETH %,
BHRIEC R TR, BERADHOEREEND
BOT, —HEIIFMTERV, L L, FFRET

E, THEDRI60 BDOHEHRE RLic ki, &R
{E2FERI L LT, i) B EFHETE 2EHTH S
Wz B, L CEBEBOBRET Pseudomonas 1T
X5 EERBERRGYE TN LER R Rl 2 LIXEERTD
bo —RINCIL, ZOMORYGET, HIHKEIEEX
FdthSETH D, RAEO MIC p% 50 pg/ml LLF D
B4, 1,000~2,000mg/H OFOHET, hich B
BRRAE g TE 2, HEREL, ThEhORERC
HRErH D, —BCIR LRV, L, BREEHE
T A EMEMRILE VX 5T, TURP #0D Kleb-
siella B (5 —F VEBEER) T3, 500 mg 1[E
HIREDSEEEY AT, 14AMANES, BoBHERY
BDIEM 5T,

1B RRYE T, BEORZN L ERRERN X < HET
B LRAMDZ LT, ERREBERIE 3 AT\ TR
HLUIHEREL, IO LEHFERZISRLTWVWDEVEL
Bo LichinoT, BREECEL TR, MHEOEMRZ
T A PRI CENEETHHI L, WHETDH
TeWwZ & TH5B,

(B) h:ERRRSIE

FIBEMERTSIBR 1Y, STAMEY BIZ X b ZWES TS
Sh, BRETEMG) BRC, WRBEHUROKIYEY
HDTEI, TOBIZX Y, 12 5FER% MEENTIRE &
ZW Lic, RAEIL, Staphylococcus epidermidis 7,
E. coli 4, Proteus mirabilis 1 Th-tc, L,
EREIERS, BT THot, 5FIDOEHHACO
WTHBE, E.coli wXxnio 2, Staphylococcus
epidermidis 3T, MIC X\ vFh d 251g/ml LAFCTH
otce LrL, 1.56 pug/ml ORZMZ /R LI Proteus
mirabilis = X 5RBHC\ BT, MIC LEERZIE
U LHB LR Tl 1,
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WINNINGHAN b DEMERBEC X 5 &, HEEHA
D5H, NA %, CET, ABPC /¥ & A, MmiE
DMOERBRANOBTILEV, PPA T, H4anEE
3B THRIE LIcfEiL 6.55 ug/ml T, HHOERID L
EOBEYRLEY, ZOfHi, E.coli w3 s PPA
D MIC OPHELRABEDORETH -1, BHOKE
BRIz U, MEORTY: & EHBBEDO—FH» D, 1B
EHOZER, BEBYRETHZLIEHTHS, L
L, BIRRERRHT 5L, PPARBLTL, E. coli
DRZHE, MIC 5% 3.13 ug/ml LTFOBETIE, H»
O RVCEERSRVIETE D L EL LIS, Staphy-
lococcus epidermidis X ARRETIE, F1EREL
THVWAREERICIARELTHA 5,

FIBEME RIS R BE T B LRIy, Tek% < DY
Brdbh, MERNTREKHAD B,

FEMBEERER T, 774 BEEECE 5 Riuc
i, e BERLERTH S,

© ElfeA

ORK, Bt WK, ERREs5HA0BEZCzD
X5 IR LR REEDF LN D - Tco 2ONTHT 5 SHEE
27.4% T, NA CXHHROBOREBER L £DE\ME
BThH-7120,

BSATRO, FekeE B R8Ik L ORFRE
BAEL 9 GOV TRE Licds, BRELXRDIh -1,

7] -}

1. PPA 3, F®R¥EHID NA, PA itL, 754
BRI L CRRERENIER T3, E. coli
CDoWTHRBE, NAD 1~ 2B, PA O 4B
WHED %R LT,

2. Repdiftix, NA, PA @ L T 10 ERES
(A%

3. 6BIEGIDMRE - MEBBREC WL PPA % &5
L, EERBEX B L.

1) Sk Bt R MRRYE 12i3 90 B LD BrpRa

DT,

2) {BPERBRIECIIN 60 % DBERIRER Lic,
3) MEBBRME © 5 b BHEMEEMERT SR TIX 9 40
%, FEMBEMEREL TIX 80 BDERREY DT,

4. BRI, BT - BRMEL RBMRE CRELXED
e HEMEWEAR, &L TMLBREET, 0%
BHEELT.4%THholce ThbREEPEEKATH
Bl

5. PPA 13, RE - HBRUECKL, BhicEn
LRERITH D, &I E. coli i X 5 RBYECITA
HBThs, :

Mefbsiclas, EBOTIRICCBIVIZIZVICR
HEAMURBANRECEE2E ) BHOBERLE T,

x [
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THE LABORATORY AND CLINICAL STUDIES OF PIPEMIDIC
ACID AGAINST GENITO-URINARY TRACT INFECTIONS

KEIzO Suzuk1
Department of Urology, Hiratsuka City Hospital, Kanagawa
YORIO NAIDE and SATSUKI ASO
Department of Urology, Fujitagakuen University, Nagoya

Pipemidic acid (PPA) is a new oral chemotherapeutic agent developed recently in Japan. It is
active principally against gram-negative organisms. The in vitro activity of PPA against isolates
of E. coli, Klebsiella, Proteus mirabilis and Pseudomonas was more potent than those of nalidixic
acid (NA) and piromidic acid (PA) used in this study for comparison.

When PPA was given to healthy adult volunteers at a single oral dose of 500 mg, a peak serum
level of 3.46 yg/ml was attained 2 hours after administration and gradually declined thereafter. The
urinary level reached a peak of about 1,800 zg/ml and the recovery within 6 hours was about 52 %.

Prostatic fluid levels reached a concentration of 6.55pg/ml 1 hour after dosing of 500 mg of the
drug.

PPA was used in 68 cases of genito-urinary tract infections (19 of pyelonephritis, 32 of cystitis,
12 of bacterial prostatitis and 5 cases of non-gonococeal urethritis) at doses of 25 to 2,000 mg/day
for 3 to 28 days. The rates of effectiveness were 92.5% in acute cystitis, 60.0% in chronic cystitis,
100% in acute pyelonephritis, 63.6% in chronic pyelonephritis, 41.7% in bacterial prostatitis and
80.0% of non-gonococcal urethritis evidently indicating that the rates were high in acute uncompli-
cated infections. The side effects of PPA were the disturbances of gastrointestinal tract such as
stomatitis, stomach distress, nausea, efc., which were seen in 7.4%. No abnormal effects on BUN,
creatinine, S-GOT and peripheral hematology were observed.

Conclusion :

1. PPA was superior to other relative compounds, NA and PA, in antibacterial activity, principally
against gram-negative bacteria. Against E. coli strains, the activity was 2 times as high as
that of NA, and 4 times as high as that of PA.

2. The urinary excretion of PPA was much higher than that of NA and PA.

For the genito-urinary tract infections due to gram-negative bacteria, especially caused by E.

coli, PPA was an excellent chemotherapeutic agent of oral use.



