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1. # '

—#¥ 45 Piromidic acid & FEFR & 1 3 FroiddE AN
RKAFHERRNIHELEMATTERIN, BFEINL
30T, EABKIC pyridopyrimidine BB H94 3 =2 =
— 7 s % § D, A#iz gram negative bacilli,
gram positive cocci IZIFHE N2 2L INTW3, L
» U, Nalidixic acid ¢ DX MHEMBH SN TEH,
BAREALEOMERE S, » 2XFIRERCHSNT
Substance A, N iz *OR#YBE2ET 2 LHBALGHN
T b, &<ic Substance A i Tdh 3 Piromidic
acid X b § gram negative bacilli X3 % HESIHs
BWOEINTVS, REYENEEZ D& 5 KAidfl
OFEYE, HEREFCRANIZIINZNWTCLET, K
FOKESHHEVA S, FEKARBERRNZHED S
FHORIEE 532D T, VI IHLOEBIRIEE B
T, REFERJUEEBFCHAL TR 2MET 5,

I. EROKREH

1. HEAh

Piromidic acid (LA F PALBET) o ftikx Y ED
0.2 N NaOH & #5#Ftk, BHEKTHRL T 1,000 mcg
/ml B ESIL, Heart Infusion Agar (SEBF) #{#
JIL C agar dilution method 12 X b 2 %7 R T
Hiha R UAc, pH 126, 010 RIE LT, BB H
SRFED E. coli B, E. coli O-55, O-111, E. coli
NIHJ, Staphylococcus aureus 209 P, Terashima, 7
E10HkE, REBBYIEREIDSHELI: E. coli 13
#k, Klebsiella 2%, Proteus 12#%, Pseudomonas
6%k, Toffi 3%k, F46WHTHS (F1), X
Heart Infusion Broth (Difco) iz overnight 37°C ¢
BEELLODL, SREStCEE L, FET 24 BRI
177527z, Nalidixic acid LATFTNA &B&T) 1©2oWT
LR MIC ZRIEL, HWEHREF Lic, TORMIX
F1le—EL,

E. coli it LTk BREMRTIX E. coli O-111 %R
¥ E. coli B, NIHJ, O-55 £ 4 PA OHENE NA
X b 1~2Bp%Holc, HEEE E. coli X 100 mcg/
ml ¥ ThUETHD, 2HEERE NALFL2D

BN 2 ~ 3EMES Dz, Proteus OX-K TIZP A
NA XD 1B sharp THoteh, REHESK Proteus
128k DB 100 meg/ml ¥/ zh U ETHD, 1
WA E PA, NA OHENOMICKE LERALRI
hyotz, Pseudomonas, Klebsiella THh% 1HRIIPA
DiE 5 T SRR Y 87008, flUux+XT PA, NA
&4 100 meg/ml Bl ETHotz, Lal, PEHATIE
HBH, Staphylococcus aureus Tid EXER L FRBLHE
Kb PADIE S 2 BT SChBETH O, —
iz gram negative bacilli i3 2 HENIP AIZNA
w4 5hS, gram positive cocci XL TIL PADIZS
BT SChTHBHIRTH B,

2. MAREE

PAftik% 0.2 N NaOH THfigHh, BHEEEKT,
2fEFRL, FHERK 0.5ml % 4.5ml oL EM
L, ERT2RHUERE, Tof4EFRLCLOR
B L Lic, TEAEifke LTI E. coli Kp #% AV,
Miiller-Hinton #%#1 (3:%F), pH 6.0 # {FH LB
By THETHE L, BERA3LZEHRELLT, PA
500mg (2 #7+wn) FOBEE, 304, 1, 2, 4, 6,
8 B B ic i -PIRE A WE Lic, £ORMIR1L, &
2IARLIcEF DT, 1~2 Btk peak &35
7%, Wkf 3meg/ml, 5 2.7meg/ml TH Y, IMiF
hBEEIIR LT EL R, 8RR b HKAfE 2.5
mcg/ml, F{EE 2.1 mcg/ml, E¥ 2.4mcg/ml TH

B1 Serum levels of PA

meg/ml
5

4] P.0. 500mg

3 2.7 2.7
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#% 1 MIC of PA on various kinds of bacterias in comparison with nalidixic acid
PA NA H PA NA
E. coli B 100< 25 g 1. Klebsiella 1.56 3.125
Proteus OX-K 6.25 12.5 2. Klebsiella 100< 100<
- f;' ’”;’f"f\ldf;l‘; 1§2 igg 1. Proteus 100< 100<
St. cott 200 P 25< 100< 2. Proteus 100< 100<
N ‘”‘"T N ” lo0s 3. Proteus 100< 100<
o ;”‘r' Oe)zasz Hma o 100 % | A Proteus 100< 100<
e | Lroteus 8- < < 5. Proteus 100< 100<
E. coli O-55 100< 50 6. Proteus 100< 100<
Zh’ge;,l“oﬁi’l‘"” : lgg 1gg< 7. Proteus 100< 12.5
- conon 8. Proteus 100< 100<
1. E. coli 100< 100< 9. Proteus 100< 100
2' 15' coli 100< 100< m | 10. Proteus 100 100<
R 11. Proteus 100< 100<
3 E. coli 100< 100< 12. Proteus 100< 100<
4. E. coli 100 100< | )
% .
5. E. coli 100 100< 1. Pseudomonas 100< 100<
6. E. coli 100< 25 2. Pseudomonas 100< . 100<
m 7. E. coli 100< 12.5 3. Pseudomonas 50 100<
8 E coli . 10< | # | 4. Pseudomonas 100< 100<
o | 5. Pseudomonas 100< 100<
7y 12' 5 cojz. iggz 1ig< 6. Pseudomonas 100< 100<
. E. coli
11. E. coli 100< 100< 1. Alcaligen. f 100< 100<
12. E. coli 100 25 2. Alcaligen. f. 100< 100<
13. E. coli 100 25 Staph. epid. 25 100<
# 2 Serum levels of PA in adults X2
p.o. 500 mg - Urine levels of PA Urinary excretion of PA
Time Single 500mg p. o. dose
No. meg/ml 102 %
30m | 1h | zh | 4n | 6h | sh 100/
34
1 2.1 2.5 3 2.5| 25| 2.5 fasz
2 1.2 | 3 25| 2.5 2.3| 2.1 p mg
3 2.5 { 25| 25| 2.5| 2.5| 2.5 1 24
I S ; - o 50
Awm@< L9‘27|27’25'2A 2.4 |
Method : t}E_layer cup mé{hod (mcg}ml) b H 0.68 0.75
Used strain: E. coli Kp 1 % 2 3.4 fng7 0.45
. 13.5 me Tfl
b, BRI RV o L Bbhic, 07 24 46 oen 02 24 &6 68n

3. RepgE

DED 0.2 N NaOH THME LI PA WA WIEHE
KT 40 AR L, 1/15 MBFREREEIIE T 2 R5HIRL
THEEHEWE A (R U fe, @R M P EEE & R AT
Footo, HEERA 341 PA 500mg (2 77 wL) #
B Gth R % T RIPILEE, IRepHEfit A JIE L
too TORFIIK 2, KIDEKDTH D, RPUPEED
peak |12~ 4BEHEICA DR, Y 102 meg/ml ©

FEL, 6~ 8RIORIC Y 13.5 meg/ml JESh
oo Los URAEEIHENE S, RERPEEN OIS
2 ~ 4 Wl PEftERIX 2,67 %, BEMtE 13.4mg 2 4
X9, 8HfiflE ToD total recovery ¥ 4.5 % LK\,
PADORA Bl Sh G E & LT Substance A
(B-Hydroxy PA), Substance N, PA glucuronide,

Substance A glucuronide, Substance N glucuronide

HLbhTkDh, £LLTPAL B-Hydroxy PA 7
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# 3 Urinary excretion of PA in adults
‘‘‘‘‘ p.o. 500 mg

0~2h | 2~4h | 4~6h | 6~8h

1 mcg/ml 26 130 26 15
mcg 2,860 | 16,900 | 2,860 | 1,200

2 mcg/ml 20 100 20 5.5
mcg 2,500 | 9,500 | 3,200 1,870

3 mcg/ml 32 76 32 20
mcg 4,800 | 2,736 | 5,120 | 3,600

meg/ml| 26 102 26 13.5
Average " o | 3,387 | 13,360 | 3,727 2,223

Total recovery 4.5%
Method : thin layer cup method
Used strain: E. coli Kp

HhELd, TO2EOHEHARS b+ 5 ANPORIS
RCERS D EBbh s, LaL, 2~4RfoRc
Boh s RPRERFEFAL L TIXETSob oL B
bhd,
. ESBRAORRE

1. Disc FHICKHBEM

K BABGERASE 26 ##t% 5137 Disc »
L, heart infusion agar % F\ 7cfEliEk CRIE L=,
FIEFAIEFOERA 8mm UF% (—), 8~9.9mm
# (£), 10~15.9mm % (+), 16~21.9mm% (),
22mm PE% () & Lic, B Okd ivic NA,
nitrofuran %IKH| (LLF ft LBE3), gentamicin (GM
LEES) IR 1 YLEEY: Disc H{EA LI,

#4 Disc sensitivity of PA in comparison
with nalidixic acid, nitrofuran and
gentamicin

2
°

o
=<

Species ‘NA | ft | PA

E. coli + + +
Alcalig. faecal
Pseudomonas
E. coli
Klebsiella

E. coli

E. coli
Proteus

E. coli
Pseudomonas
Proteus
Staphyl. epid.
E. coli

E. coli
Pseudomonas

S
S

© 0O NO U AW N R
I E + F 1
|
|

e e
w N = o

~
FFFEFE+FFEEFEE 4+ 1

FEE 4+ FE
FoE+F 1+ %=
FEEEEHE | =

—
wn

FRERRASED B S8 LTz 16 AR O C RZ T A
b AT le AR 4 R T, E. coli T RO
NAXKHIEDFZLVHBEERL, ZEXAHEIHEE SR
1. Staphylococcus 1 1 ﬁf‘@%ﬁ‘iPAbﬁ 5N NA
X0 SRR L2, (—)~(E) THoLFu
PAX ft NAKTH D, NARDLLDiehoiy,
O~ DRZHDHO1-FIEUT P AL00], NAS
B, ft 7H1& PAN S0tz FEHIN VIO THS
IXTERGD, PADRREZMIE NA, ft L KERVWER
bhsb,

2. BRERRUIR

SVERMMEBEDESS 22 0, 1SIEEHMMEREEK 4 61, &
HEEBR 40, BEBETL 3 61, F33MEIRE
Lz (385), ®EBINED 1 flnfir¥, 1H 1~3g
& Lie, BEHMEBERER DECIIERB XRS5 2 &%
EEETHBDT, BFEFIITNTRIAL, TFCRE
Lic, M 2oBEMESRT Re LASMEE LT, BEER,
Rrb#IE, AIMmEROGEMNTEEMDRERRE LI,
SRR OB HicoTE, FRAlL LT
BEMRSFTR A2 EC LT, BRER, RHEE Rba
MERDS 3 BEAPICIR L= b 0% 3E%h, 5 BUPICES
LichoaBzhe L, 1BHE TRHERLEVHOLE
e L, TORBUIE R 176 (77.3%), HX 2 4l
9.1%), EH3BITHY, BHFKIL86.4 % THOl,
BREGERD HRIIESGIY rE, 19 fFFH 2.80,
PRAHIPETE S B B0 20 FlhF5 3.6 B, RAEMm IR 1
LA 15 HFFEH3 1 BTHY, hih FhR
BTh5,

ARBEREL 4 OlOBRIERERS0 % TH oI, %)
FOFIE I BT BERE ST HE U e,

184, BHMEBEREA 72 SOV BHRB L Tl REOHE
P REETH Y, FRCREEI BEIRLTIE
ERNEDI NS ONEL, OB T —T AR ED
RO H A IRPBEMERIMEERT 5 2 LixED T,
ReEMEREBPERT5, LI > TREIRAEIRL
TRPMBEEEFEL, RPWEESHEREIEED
BAOLRLTIGYUTIR= Y b r— A SHICEAEER)
LU, RE, WNUicd O ®chl I U, 1814 BERE
K A GIOBRFIL50 %, BEBERFL 3hEIT1
BIDARTH DT,

BHRERIRS Ti1x#E 6 D X 5ic, Proteus, Pseudo-
monas i\ 7o gram negative bacilli DFZHIL 25
B 206 (80%) TH b, E. coli wxt3 5HEIRKIL 75
%THb, Staphylococcus Tik 3 2 GIN BRI TH
iz, WEELEREKROBERIIETIO LS IL, 1H
1.5 g 5 BECI3 24 Fldic 11 Bl %001 (45.8%) 23
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#5 M |7 /7 ¢
P AR BEER
BlNo | & | & | mxw : W | abHE BER |
Disc MIC (capx B) biz|
1 ? 28 | E. coli H it 6x3 3
2 | § | 21 |E coi H| 100< | 1< | HEEE (&1, 7
3 ? 20 | E. coli 105 U 6x6 1
4 | 9 | 19 |E coli 108 BU 6x3 4
5 | & | 61 |E. coli t 1< | zU {8x7 2
6 2 25 | E. coli + 104 VgV, 6x3 1
. 6x3
. 7 | ¢ | 40 | E. coli H# | 100< { oL 2
8 | ¢ | 27 |E. coli 1< | #L {2:3 3
s 9 | 2 | 30 |E. coli 10° | EcEEE 6x3 { 4 g‘eﬁ_f
" 10| ¢ | 36 |E. coli H | 100< | 2x10° | TLEER 6x3 3
11 | ¢ | 59 | Klebsiella 106< | HEEs 6x3 3
B 12 ? 46 | Klebsiella 105< sU 6x5 3
13 ? 4 Klebsiella 100< | 7x107 U 3x3 3
B 14 ? 38 | Proteus AR { gig 4
%| 15| ¢ | 3¢ |GN.B. £ W 6x3 3
16 ] 33 | G.N.B. U 6x3 2
17 | ¢ | 29 |G.N.B. xL 6x3 2
18| ¢ | 23 |G.N.B. 6x6 [i% 5&%@*
19| 2 | 20 |G.N.B. 6x3 3
20 ? 29 | G.N.B. 6x2 2 HEBW®E
21 | ¢ | 46 | Staph. epid. 10° 6x6 3
22 | ¢ | 21 | Staph. aur. 25 {23 2
® 23 ? 57 | E. coli 105< | PBEBEES 8x8 11(3%#®)
B2 5 6 (E, ol t 1< | {BERF 6x7
B 25| 5 | 6l | E ool # | 100< manpnse | {853, |[(B7MED
26 £ 61 | Pseud 105< | BUNZBRAEDS 6x14
ol 2| % | 27 |E coli 100 | HEEE (123 3
¥l | 8 | 65 |E coi - 105 | AT BES 6x30 7
g 20 | ¢ | 22 | E. coi W 100 | 4x10° | HEEH 8x6 3
% | 30 0 24 | Pseud. HE 50 BEXRE 6x8 3
Rl | s |4 |Staph avr. 100 | BRE 614 3
% 32 | ¢ | 65 | Morganella H 100< | 10¢ T O e Y5 K [lg X Z HEE
Bl 41 | Pseud. - < | mEmEemt | {510 s
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#6 BHEPIERRR
B B Bl | E% | B | B
m kg PR | WOR W . o T
E. coli 16 (62.5%)((12.5%) 4
3 3 e - Klebsiella 3 2 1
Proteus 2 1 1
1 &H7 R 3 B Pseudomonas 4 1 3
3 3 %) - G.N.B. 6 4 1 1
2 2 e — Staphylococcus 3 2 1
2 | @a2) | #p (EUFE Tol | 34 |
3 3 % | AERE
#£7 BERINEERR
4 (BH4) | Y -
3 3 | ®wp | - CARSR  piw | ww | mn | mw
[415!5@‘E w2 - 3 1 1
3 3 e - 6 24 1 2 11
3 3 _— - 8 3 2 | 1
5 5 2% _ 12 5 3 2
3 3 *a - 525 18 2g UEHESHREL 80 . 2
4 4 F2 - PR BEDE S DRI 3 FI L FXT 1 A 1.5g 5T
3 '3 E.E = HororuEiiuL, 1H 28 EofENBE LWL
2 ‘2 E 3] - Bbhic,
, , . _ 3. R
6HE (6HH i BRI ARIC X 5 & B 5 BIfEAAERD bhico
(7% S8y | =2 - 123301 3HITH B, BECBBERY EhE L
3 3 E 3 - LDTHD, 52T 1H 3g HE5EMD L.5g KR
2 |{28F | mm | - BT5 S L X DIERISER LT, 150 1 GIKEY
3 3 2 - RN, AR X B D5 E S HFER LD, 12
4 4 25 {ﬁ,mﬁ PheovTifask, R, 156 onTanRY#S
B A, B, HBIE L, mEE TR, RMRT
11 5% - TEE LD L DS L, —HBD, WnTa5REEL
M | MY | W - {ﬁgéi oo AMEREEE LTSEBREROKBHHBL TH
\ ) e _ DUIBIS B B2, FREGCED Liclikisy (X3, 4,
GOP, GPT, REE#H, 7v7F=vi5iHgcR
| - BEERRDI S DRI, WAND 1 » AREORS
3 7 549 - TN, BRI ELS b oLEbhd,
V. BEXSUICER
ol i N A FABA R 2 A DI -CHITEBIR S h
@EEIY| 3 G - KEED FHEAT 55 LIE EATRE 2L ThB
HEeT 7 3] - 2, BEXENADORB L LD THUL TV,
NA L OEXFHEDH B &\ 5 S RIEC S, Ll
HELS | HELT | B = AT NAWH#E LT gram positive cocci {Zx}3 % P %
M3 | MERT | EY - <, @y <dh s p-Hydroxy PA »% gram negative
0 9 — - bacilli i LT NA L REOHENE HT5 L\ >R

BRIEVEEN D D, P ARLHREEE Y v RO Y AT
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3 Effect on peripheral blood
Hb WBC RBC
% ‘ -
100 8,000 )??‘&
| —
T 7,000 400
——
—] 6,000 300 —
50 iy
5,000 200 |
\
4,000 — 100 1
|
Before During After Before During After Before During After
4 Effect on liver and kidney
GOT GPT mg/dl BUN mg/dl Creatinine

100 - 100 |-
90 90 | a0 - 2t
80 80 - N
70 70 |- 0
60 60, | J—
50 F 50 0 —— 1 %;%EE?
40F g L 40 % —
or 30 - o =<
20 - — 20 -

Before ' After Before After

RSN AR, FRSHE /RO MIC 341D
BV DTIRIR Y & IR Tl e b DRtk
WA S h, PREBIREDCFEDD B = & vk
Shic, = RRERIDRE L LTRSS X 2T
JUE S h 5 AP HEFIREC ) 7o b OERAET, HTRH
& LT B. subtilis %{EH LI HEREMpTH s 8-
Hydroxy PA OBRHBREAS 5L WO REL B 5,
E. coli Kp R AVWIBEONERMHTH, MiGEHEE
BRLTEV SO TIER L, 500mg (2 57 En) %
NG54 1RRNC 2.7 meg/ml #3261, 8RRIED
FR Lot RebPhttEd BT L Lk, 8FF
i F TOEILERIT 4.5 % TH IS, 500mg (2 77+
) OS5 2 ~4 Rl 102 meg/ml o fRAFYEE
PMELR, RERPERFRCHETSIRELE2 bR

oo RENCARw REBAGEBZC A LIcEBR T,

BPEBMIPEBIRES 22 BIF 86. 4 B OHBEEE, Thb
DIEFIC I\ T, BAREAER, R, ARy 3~
5 BUIP &L, AR EOIO B EERRES B

Before After Before After
2.8 H, RPMEHEATHAS.6 A, RAmkHk
SEHEKS. 1 BETChboTH Y, HEHIE LT
SERTHICRB DL BRI, ¥, 18 2g bk
FRAECEDGIN Dl &b, BERELTLL
B 2g UEnEELWEBbhic, BWEA L L CQIRE
DEBIEREF2 B HDDHRT, 370 % THEG LIS
DT, Kigm, FF, BB bhih
7,
& £ X MW
1) K%M, BRE— BEET: FHHEH Piro
midic acid O#f%E 1. #HiEfEA, Chemothe-
rapy 19 (5) : 379~386, 1971
2) K4, RRE—, EEET, AR &, &K
BB, A T FHUEH Piromidic acid obf
2% 0. BR, 276, BEt 35X 0 fR#E, Chemo-
therapy 19 (5) : 387~393, 1971
3) Piromidic acid HFE> v RS v 4, FHI8EIHEK
HFFREFERTE AL RS, #A, HEM45 5
1141
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FUNDAMENTAL STUDIES AND CLINICAL EVALUATION
OF PIROMIDIC ACID
ON URINARY TRACT INFECTIONS

YOSHITADA OHI, KAZUYUKI TSUNODA, NICHIRO SAKAMOTO,
TAKASHI KAWABATA and KENICHIRO OKAMOTO
Department of Urology, Faculty of Medicine, Kagoshima University

Piromidic acid is a new synthetic antibacterial agent synthesized and developed in Dainippon Phar-
maceutical Co., Ltd. in Japan,

It has been known that there is cross-resistance between this agent and nalidixic acid and the former
is active against gram-positive cocci as well as gram-negative bacilli. Minimal inhibitory concentrations
of piromidic acid against preserved standard strains and clinically isolated strains were higher in gram-
negative bacilli than those of nalidixic acid and lower in gram-positive cocci.

Serum and urine levels of piromidic acid were measured in 3 healthy adults receiving a single oral
dose of 500 mg. An average serum level reached to a maximum of 2.7 mcg/ml 1 hour after administra-
tion and was 2.4 mcg/ml 8 hours later,

An average urine level reached to a peak of 10.2mcg/ml 2 to 4 hours which was considered enough
concentration to treat urinary tract infections, Recovery from urine for 8 hours was 4.5% of the admi-
nistered dose,

Piromidic acid was administered at doses 1.5 to 3g/day for 2 to 37 days in 33 cases of urinary tract
infections consisting of 22 cases of acute cystitis, 4 cases of chronic cystitis, 4 cases of acute pyelonephritis
and 3 cases of chronic pyelonephritis,

Excellent clinical result was obtained in 19 of 22 cases of acute cystitis (86.4%) and excellent or good
result was also obtained in 2 of 4 cases of chronic cystitis (50%), 2 of 4 cases of acute pyelonephritis
(50%) and 1 of 3 cases of chronic pyelonephritis (33.3%).

The recommended dosage for these infections was 2 g/day at which every case responded well, No
unfavorable effects were observed with peripheral blood, liver and kidney functions except for a mild

gastro-intestinal disturbance in a few cases.



