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IR REGREWC X3 % Piromidic acid (PA) Of# BRI T

DTS — - e —
FERFEF IR BRI H =
(EfE - B = HBD)

T U & I
IREREYE BT ISV 2 YR ORI, T~
OXNETH 55, BEE, ME, FEHz <2 EHNEOMR
Bl & AR, s ERERomBRE oGS s
BRTH 3, o
COEPRAAMERAATT TN I iz Piromi-
dic acid (PA) i3, BIEIR~N3 & 5 ic REBAER
BREUTHFBELSWL 2> DOHEMP>BLTVS, bhb
hid, 2280k - TRRBEECEAFZHERL, BT
OHRZBIZLOTZORHRELHRET 3,
EHICDONWT
1. PAD{LHHEESR X OMER
PA GBEF O HAWE, ARILEBRERERRS
pyridopyrimidine ¥# A B &+ 5 WHEEME T,
FDILHEREERITROE BV TH B,

0
N/?il:ki[COOH
ks (ea)

Piromidic acid
C,Hs

REESNF-FHFNL, 157 wirh PA 250mg 2 &4
LT3,

2. ¥ #

PARTROFHEEL T 5,

1) 75 2BHERERS XY FYRBECHE A2 b
N bH, FIAEPER LU Nalidixic acid LSt okt
BOERIC A Xt 2 R & 7\,

2) o Y HEELD IBIREh, BB
HhEREC it h s,

3) Sk XUEIMFARBR THEEIEY, ok
b L5 BIEEE, MERRE LA LRSS
g,

4) HHtXhi=-PAORBEYD 7 5 ARMRE
THHEN MIC) 2P AR LT 2~3 BH
WREKUHE

1. o %

FRFRBEWR BRI - ABEEE D 5 B, 226|0R
BRRRSER B E Lice 20D 5%, 12 BIEBERL,

10 I BEREA TH %o

i35 12 Bih 5 G, B, ATEHER & OXERE %
BT o8 MERTHY, FicBEMK 10 fid 5 FloHT
MRS, B SR AT ARMERRTHD (H
1o

£1 HWREFOAR

| omsere | s 3
B BE % 5 5 10
BEEA 7 5 12
| 1 10 22

2. ®&E5HkK ,
1671 (1.5g), 3EGME FAL LI,
BEBXAO 2EGIC FRFRLA 3g 5L, #E
W, 200 28RS LcUst, TXT1LBHTH
%o

3. MROYIESKE

Fe5Hi3 L O BRI SHORMR L, HEHECX DR
P OMRE DR RHESRLEL L, T OB,
FHMAMERE, MikfFE & OREN R B RAER O#
BEBEELL, TROREHOTREL,

1D ) R Ok, 2> ORERIER D
L0l

2) () : MEIRRHAL L2y, AT RS0
CHEEL, 2 ORERER O LI f o

3) REH(E) R RS LORER, BERND
HREEYEE LI

) EH(-) R BAE LT Lol
FIoTX B SEPITRENIHCEIMm L, routine
DEFHIBE A T L CARIR S X 2EfFROEE
R LT,

4. RBZHRBRS O - RPPRE

PA 285 L 226105 % 20 flico%, RPN
D PA ¥ LU EEHAIC 5 BZHE T 1 A7IBC X
b, ¥1-9%ITPA, p-Hydroxypiromidic acid (8-
OHPA), Nalidixic acid (NA) o {3 585
SEAMILEE (MIC) 2 ERARIC Lo THE LI,
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¥ P ADGHSA MBI, BEREDTEHR 7c 2 4
2 lg 1[EH54, RERCERG, BRL, KEH Kp
B B8 7 v 7HRIC X D bl X ORI EE A B
E LT,

THIBEREOFER LI BEBRE 1EMT, 1g 1
B S HOMPEEY, MEENFS X OB
W CHIGE Ui 2 U L e

# 72

P A &85 U RBRYE 22 B OFEKRFGAS X O
HEBREORMIL, HORTERITHS (X 2, 3,
4, 5),

1. HRRBE

a) kR R REYE

BEREZS 5 0, BEBRTH, FH126lcwl, PA%
1H 1,500mg, 1:BHEEL, 641 (50.0%) =34,
461 (33.3%) wwhH%h, 261 (16.7%) BRI &R
Dic, ERHOIEGNIRD bR IhD (F6),

b) AR BRYE

FAWORT L CAIHER BT 2BEDE S, BEBX
£50lic, PA%1H 1,500mg (=75 LIEMI19, 20i%
18 3,000mg) % 7 AR (=72 LERY 14, 181X 14 H
HD #5651, 106026 (20%) 3%, 46 (40%)

£2 HpdEREBEMECHT IR

a7 HE T SET

# ACGIEE )
1 | M. S. |47 |% acute cystitis |—|[1.5| 7 |+]|—
2 | K. H. |23 |%|acute cystitis |—|1.5| 7 |[+]|—
3 | T.K. |68 |8 |acute cystitis |—|1.5| 7 |£]|—
4 | S.F.|72|8|acute cystitis |—|1,5| 7 |+|—
5 | S.U. |69 8 chronic cystitis| — |1.5| 7 |+ |—
6 | M. T. |53 |2|pyelonephritis | — 1,5 7 |+|—
7 | T.1.|41|%|pyelonephritis|{—|[1.5 7 |+|—
8 | K. S. |28|%|pyelonephritis | —[1,5] 7 [+]|—
9 | T.Y. |42 |8 |pyelonephritis | —|1.5| 7 |+ —
10 | C. S. |44 |2|pyelonephritis | — |1.5| 7 |+]|—
11 | Y. M. | 24 |8 |pyelonephritis | — 1,5 7 |+|—
12 | Y. T. |57 |2 |pyelonephritis | — 1.5| 7 |+ |—

AR, 161 (10%) weehFRh L Bdicns, 36 (30
%) iR ThH ot (FET).

Bk, BMMERBRIYEXOMET, 8., ‘B
BARLICLDERMAE TS E, BHHREZE, MiHETI2
Bih 1001, 83.3%, H“ETIOHF6F, 60%, R
2200 16 PIRRIT72,7% s,

3 Btk IR B RS L RE B O M B AR R
R Mo OB . MIC (mcg/ml) BT 4 Ay

No.| EH) : 18-OH-| ‘ ' AB

BoOm mme | pa P Na P ANA|FT|NF|SMTC|CPCER|p¢
1  M.S E. coli P + | | | HE | ] |+
2 | K.H. | E. coli E + |+ | H# ] H |+ H| | —
3 | T.K. |1) Acinetobacter | E. cloaca {1) 100 50 | 6.25 {+ HiH| -+ =] =] -1

antratum 2)>1000 25 |6.25 \+ |+ | H | — |+ | #H]|—| = |-

2) Klebsiella

4 | S.F. |E. coli E HIH M| H| -] -] ===
5 | S.U. | E. coli Pseudomonas 100 (125(6.5 |— | —|—|—|—{+|—-| — | —
6 | M. T, | Proteus vulgaris E HiH |+ H ==+ -] =
7 | T.I1. |(E. coli)* (P)
8 | K. S. |Staph.epidermidis E 12,5 | 12,5 | 50 | + | — [ 4| 4+ | H | W+ | W |+
9 | T.Y. |Staph. aureus E — | = | | HE | HE | |
10| C.S. |(—)* (E)
11 | Y.M. | Staph.epidermidis E HE || | H | HE |
12 | Y. T. | Klebsiella P — === ==+ |-

(C )* failed to culture
P : Persist
E : Eliminated

FH 1EHFFS

PADTF 4+ A7 IR

8mm LT (-)
8~9.9mm (&)
10~15.9mm (+)
16~21.9mm (+)
22mm BLE (#)

FT : dihydroxymethyl furatrizine
NF : nitrofurantoin

SM : streptomycin

TC : tetracycline

CP : chloramphenicol

CER : cephaloridine

ABPC : a-aminobenzy! penicillin
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4 ERBERBRBRIECHNT 2R

N R 5= R —
g/H B3
13 T.Y. 73 | & | chronic cystitis BPH 1.5 7 - —
14 Y.C. 72 | & | chronic cystitis vesical diveticulum 1.5 14 + -
15 T.U. 62 | & | chronic cystitis BPH 1.5 7 +H -
16 Y.T. 73 | & | chronic cystitis BPH 1.5 7 + —
17 S.A. 75 | & | chronic cystitis | BPH 1.5 4+ —
18 Y. K. 56 | & | pyelonephritis hydronephrosis 1.5 14 - -
19 K.M. 64 ? pyelonephritis hydronephrosis 3.0 7 + A ERE
20 T.N. 38 | 2 pyelonephritis hydronephrosis 3.0 7 + —
21 M. M, 14 | ¢ | pyelonephritis renal calculi 1.5 7 +H —
22 S.T. 64 | & pyelonephritis hydronephrosis 1.5 7 - —
#5  BMEE IR BRI JUAE B O M B R R
RO oM OB MIC (mcg/ml) BT 4 Ay
No.| 4y - BOHT w n 15 Al i pp—-y -
O ma# | PA PPA| NA |PANA[FT|NF|SMTC|/CPCER p&
13| T.Y. Enterococcus P >100{ >100, >100; — | — | #F | H | — | H | H# | # | #
14 | Y.C. | Rettgerella P >1000 25(6.25 | £ || — | — |+ | —|—| H | +
15| T.U. | Staphylococcus E Ho = H | = | = | ]
aureus
16 | Y.T. Enterococcus P >100p 25| 6.25 | — | — | 4| H | — | H | H | |
17 | S.A. | Citrobacter Pseudomonas | >100, 25 25 |+ |+ | M= —=|=]|=]|=
18 | Y.K. Citrobacter P >100, >100 >100, — | — | = | + |+ | + | — | — | #
19 | K.M. | E. coli Morganella 100 [ 12.5 ({6.25 | + | # | H [ |+ | —| = | — | =
20 | T.N. | Morganella P === ==
21 | M.M. | Proteus vulgaris E H| W H | H |-+ -] -
22 | S.T. | Klebsiella P - |- H|H |- = |-
#6 BiHRBERECNT 38R Hoteh’, BBECRILihol, ThbEAWEEEL
25 1 2 | b jgf!’ '@;ﬂ ot Dhb 21 WHOME, S JOTRHIC X 5 kiR
BILRT LBV TH S,
BBt % 2 2 | 1 o | 5
BEBE 4 2 i 1 0 7
‘ - #8 RHME T s%)HR
oo 6| 4] 2| o 1
bi=y;- 20 AVEINT
B & T —| BB
KT BHERBBSEICN T 2 R Mk | R | R
‘ Z8 | B l %g SEERY =t E. coli 2 2 1 5
" : Staphylococcus 4 0 0 4
B Bt X ‘ L3 ‘ S L Klebsiella 1 1 1 3
HER | 1 1] 1 2 5 Citrobacter 0 1 1 2
&t ‘ 2 4 ‘ 1 3 10 Proteus 2 0 2 4
""" Enterococcus 0 0 2 2
2. R oNT Acinetobacter 0 1 0 1
PAEGRIC, 22 0irh 20 IOBER L Y i, FE s r_ 7 | a1
LB 21 BigkC, o 2 Bl s pkgisac Tt T 14
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SEEI R, E. coli 5B L%, Staphy-
lococci, Klebsiella 732 hizik <,

PABL LT, 21 WD 5 b 14 # (66.7%)
HERLIN, Z05b 58 (23.8%) KR\W\T, fhfEH
OB, TibbRIABENHR R, FiliiEIw
ATERYTHD, YRinb, BEENPA T
B-OHPA sl MIC, RZH:5 4+ % 7 CIEfittEA R
LTwBDIRKL, ZREETNTF 1 A7 TRld
B MIC 25 100 meg/ml Bl E#RL TV 5,

MEOMEL, EERSIVHBLOBERIL, 10
AT ER DT, Staphylococci, E. coli 7¢ & TiiEHRic
HRTBHIDTHBHA, Morganella, Rettgerella,
Enterococcus T L\ BHIOWEHTT Eixvay, MIC
L, HRLERAVWI>THS,

¥, BREITRT LI, BRI S A, 8
MRS X D LHIEOWERIERCHABR S,

#9 BB
( MIC1 ]
5 7 5 % meg/ml) | 4
# 5 i 5 #% A ,8-OH-7~W
PA |7
Morganella >100‘ >100 —
Pseudomonas | >100; >100, —
E. cloaca >100{ >100, —
#£10 B, KB EEHEERR
Bl P R Yy | R &t
DU o | 8 g | HE |
P ear ) MPwem ) MR m
E. coli 4 3 1 1 5 4
Staphylococci 3 3 1 1 4 4
Klebsiella 2 1 1 1 3 2
Citrobacter -2 1 2 1
Proteus vulgaris| 1 1 1 1 2 2
Enterococci 2 0 2 0
Rettgerella 1 0 1 0
Morganella 1 0 1 0
Acinetobacter 1 1 1 1
= 11 9 10 5 21 14
&t (%) (81. 8) (50) (66.7)
3. RZHRBR
PAHEGHNC, 20 GIOREGID o L% 7 21 Hikko
5%, 10Hx LT PA, B-OHPA, XHICNA D

MIC % {E L2,

P A Tix, Staphylococcus epi-

dermidis 1R L TDH 12.5meg/ml THo1-75,
fih> 9 B st Uik X C 100 meg/ml #* 71k F hld
LOBRETHE BIEBRY R& 70 l, B-OHPA
» MIC iz hicl B, Citrobacter 18Dz 100
mcg/ml U ETHo7s, fio 8 Bzt 12.5~50 meg
/ml, 33 23.8 meg/ml THRBFMHRIZRLI,
FIEPATF 4+ A7ZERRBT, (WDLUETHOD
D21 iR 58 (23.8%), (+) 8#k (88.1%), (&)
¥t (=) Ob o8 (38.1%) THotz.
BBEIRLOMEL, PAOHKSHELR, XM
5 L5 ThHot,
4. iR, RPEES X ORbHHEECOWT
PA% 1g 1[5 LicHia, EHBBIELYETS 2
BT, MRAES T 4RSI RS O hRE» 8 s
N, DSEEEL T I2BEACIREAE BDbhc
5 Gk, M1,

11 MAEE (1g 1ERE)

2B R M (R
iEH \
1 ‘I 2 4 j 6 ‘ 12 ’ 24
A d | d (72 176 | d | —
B 2.32 ’ 2,40 1 3.20| 1.8 | d- nd
d : detectable but unmeasurable (mcg/ml)

nd : non detectable

1 Serum levels in the cases with
normal renal function

- = )
i L L

Serum levels (mcg/ml)

~
N

T T T T

0 2 4 6 8 10 12
Time after administration (hours)

Repiz it X h s P AOREE, MRAHES X% 6 BER
TE—7 Ll Y PIRIRT 5 X 5 TH 525, BXLHD6
RN CTREEOR LT 3%, 12HHNIC 8 % PIstas
Bt xh T3 (R12, K2),

SROECICHREES & (1g 1ERE), 2Kk
CE— 27 E L M iREEY, TRNBEL, 24 R
B L I BERRRED 50% OfEYRT, [R—iEFIT,
MBI FRRD BEE 17705 &, 24 Bk,
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PA OmEETIZEAE0 LD, FEENHIRLD
N, THRLIrEEITE (K3)..

#12 RAPEES Lo BtE (1g 1 EES)

B f — o
1246 8 12| at
AE * 8.7 128.8 36.0 | 159 144/66.0
HEttBL**| 0, 44| 3.17] 7.56/27. 03/20. 16|19, 14| 77. 50
B mE* 156 165 141 144 45/ 17.1
* (mcg/ml)
» (mg)
B2 Urine levels in the cases with
normal renal function
= 200
E
by
£
< 150}
2100}
5
50
> 4 6 s 10 1

Time after administration (hours)
3 Serum levels of PA in the man
with anuria

o——o With hemodialysis
o---« Without hemodialysis

N w - o (=21
T T T —
(=2

Concentration (mcg/ml)

—
——

o

24
hours after admin.(lg of PA)

5. EIEA¥ JOERKBE

PA#rEIC X AW HEOREME, 1A 3gbFLA]
GITRBRED Fxh botc Uih, Ecilbies
oo :

F1: 22 G0 5 % 17 BT, FMMks, mE, s-GOT,
GPT, BUN, 7 v 7=V, MEEWE MmEHRE:S
B, TANY 7+ A7 7 X —CiEHEORK L ESHIHE T
Freotns, WTThi PARSIC L % LBbh 3 HED
EEIIFED LI DT,

RBELLUER

RGREGIEC KT A AR REAI L LT, T T
sulfa F|& X U, furan &, pyridine 5/, naphtyri-
dine ZROHFHlc & NBAEO 5 < BRITHER S h Ty
B0, PEARZ bRz L, BIEA, BB
fEs, MHPERRE R bbb, REREEOLL
Hrinlk, BEBEOLENLNIEIFEETHS,

PADBKEBRTIE, hboFEIe@EDdLI
Do, X HICAFINIALR D X 5 (IR BRRGE TR A
L LT ER B LT 5, Tichb, EREFERC X
I, AFNWE E. coli, Klebsiella, Proteus isX D7
5 AEHERBEDZR TS, Staphylococcus 1 3 HEIE
AxRETZErmbh TR Y, DPEFITIED 5,
bhbhOEREES chE2BfT T\, 2ol
X, 7 F UEREIC X B IRBERYEDOHENHIN L 22H
HZHRCISBEETHLDTH %,

FIPARREAESICIOT, Rf~oieh BREC
Phitxh, 5@ volunteer 216 1g 5 L7k,
RS T 130~260 meg/ml IZ K520, Wi 5
PADHEINE, KEFDr 7 sBHE, BIOTFY
BB L MIC 13 30meg/ml LIFTH 5 & L4355
T h2?, REEYYECH L CTHEEHRO KRS C
RSB, X HICHFETER, PAOEENAH
B TdHh s p-Hydroxypiromidic acid 1%, —f#ic PA
LG HE A Lo XD BRI TR DY, PA
BB X BIEFEHENE, in vivo T, in vitro THRE
SR ETHHHEEL D S,

bhbhii, 220DRBRERIGECPAXERLLT, B
MIVERRS FED T 83%, AR GYE ) T 60%, F39
73% DEME B, TORER, 77 5vFVCP,
Ry 75v8®, v b avPic L ORI
BHNC X % IRIEGREHE D IR & 13 ERRE € H 2
o

PA, BEdo&tsh B, R X bt sh s,

U R OBAREEZ T L bhhb ho EETIL, - 24 B

I b M BV T B IR IR EE D 50% AR LTce L
et TC, ZOXS IEICHERT AT, BtdE-
Lo, BEEIKDC LICHETHURENDS D, A
PIT ATEBITIC 30 5 EHTIE, MR ORMIHZEL
i, EEADZTH EIFFELVA 2=V ERLRED,
P A7} nonconjugated DT r 7 » VAR X < @il
L5 %I Evmot, ok P ADHEERL, Htn7
AAY T B EWETTH I EDRHMBR TV DR, %
SEYERE A ST A RO pHIL, —fT 7 v ) M
{ DTHO TR EAFERCH IO THEETNEHT
H5H5. GEOBEHCEBICL,
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& 3]

1. 22 O R¥KERGE I Piromidic acid #FAI& L
T1H 1,500 mg, 1@[EHS L, HEMHERYGYE 12 6T
i 83.3%, BIHEMERRYME 10 B1TIE 60% DERIRY 7
D,

2. AFHCIOT, 1HOZRBREOFHZND
DR, B - MEACRA SEERRZED bR
Dt

3. PA®LRI, WXy oEELICHETIRBRES
Bb%L, 7FoRE, EAWEREN ALK, PA
bz X b 21 Wkk, 14%, 66.7% SHK LI, TO
5% 5 HRICHARBIG A A bz,

4. PAlg 1[E#5wX b, mpiEx 2~ 4#R
T, RPEREL4~6RHTRECEL, BiEL 12K
RPN, #EL 24 BRIk L1,

— B RE DB, BEMAGRIE L, 24 FR
b PR RS EE D 509 s Lich, F—iE
BloMmEHESTHE, EH -2 — VIZEDL T,

5. PARERKRMC G, fhoam bk & L
TIREZELVHENMEDN S Z LI Lz, BIfERHD
DI ErD b, REBRPIERECEDLD THEHTDH

5LEZBRS,

(s, PAOMmA, REEES L MIC %R,
REAFHEHRRNR LB EPRFICKBE LI C & 24507
3.)

x #R

1) K%M, 3 8518 A H Ak el iAW
AXFRXCTHEHRE HEA4SELLA, pEd

2) THAKAM, 12 FHLEH Piromidic acid oFf
%% 1. $igifEA. Chemotherapy 19 (5) : 379
~386, 1971

3) K%M, 13b : FHEHF Piromidic acid OBF
% 0. B, &6, Hifitis X o'fR#, Chemo-
therapy 19 (5) : 387~393, 1971

4) K%M, 13D : Piromidic acid (PA) &34,
1970, 9, KWK

5) Kditfik, 13 : WRACEIL6 : 357, 1970

6) ARIEBE, 12h  WRALE 12 : 606, 1966

7) KEBIERK, 13 ¥ 46 : 95, 1964

8) FRIAZ, 134 : 5518 [ H AL Bk AR
AFPREY VRS ¥ AR THE BEM4ISEL
A, #aE

PIROMIDIC ACID FOR URINARY TRACT INFECTION

Tokuji KATO and KENICHIRO OKADA
Department of Urology, Faculty of Medicine, Kyoto University
(Chairman : Prof. Tokuji KaTo, M.D.)

Piromidic acid was administered to the twenty-two patients with urinary tract infection and the fol-

lowing results were obtained.

1. Twelve cases with uncomplicated urinary tract infections and ten cases with complicated ones

were treated mostly with oral administration of 1.5 grams of PA for one week. Effectiveness was recog-

nized in eightythree per cents in the former group and sixty per cents the latter.

2., Twenty one strains of microorganism were isolated from urine specimens of twenty cases, Two

thirds of them showed disappearance from urine after treatment,

3. When 1 gram of PA was orally administered to the two persons with normal renal function, the

blood level reached the peak in two to four hours and the urine level in four to six hours. No concent-

ration of PA was recognized after twelve hours in blood and after twenty-four hours in urine.

In contrast, when the person of renal insufficiency was tested in the same manner, PA still remained

at the concentration of a half of the maximum,

when he was treated with hemodialysis.

The blood level, however, decreased in normal fashion

4. As to side effect, only one case of slight gastrointestinal disorder was noted. And no ill effects

on routine laboratory findings were noted.

5. PA was thought to be recommended as the therapeutics to urinary tract infection.



