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NRFHEIRIC 913 5 Piromidic acid o#iqt

M B BREER - ERRRE
KRERRFNERFEHE

VR RERHC I W T 7 7 AR HE EBRYLE O HMinds
A h, MATCh S MELEACHEDOM 2R
RORAEDHREN & KB IhTV3, §EKH
AKX LB ETEFTICTAR, BEILIHLL
PR D Piromidic acid (PA) i1z, 5, 8-Dihydro-
8-ethyl-5-oxo-2-pyrrolidinopyrido (2, 3-d] pyrimi-
dine-6-carboxylic acid DftFE#EEZEL, BbiKs 7
ARBEICED TH S, 7 FyRER S »2BEOH
B %R U Nalidixic acid (NA) g E~RIEWHIE A
I IR BEDOTVE, B8, PARRAKRBI DTS
PHIHAE X YRR N, Kb, BEITAEREIE
BB I h s, HEELSIOC—REHEER S NAK
HUBL, EAREHEARNALERLZDTEDD TS
TwEnbha,

SEDbDhbhIZ s T LABEREBYE 2O E Uiz
R EERMER N UEROEER2EA, dDET2, 3
OEBHIRN 2T 221D TZORBMICOVTENG,

1 BEAREZERENCHTIPARSMN

P ARSI B AL REF SR D,
heart infusion agar pH 7.2, pH 6.0 [\, FHFH
FETERB LI,

(1) Coagulase Bt~ F o BREIC X35 P ARSHE:

JRE K coagulase PR F v EREE 29 #kD P AR
A pH 7.2 & pH 6.0 @ oW THEL, NA®D
ROk & e U e, B pH 7.2 OB4, PADRTH
v'— 7% 12.5mecg/ml, NA(¥ 50 mcg/ml T, R&FHE:

BN 5L P AINAI KA 4 fEHEIIIE ., 55t
pH 6.0 THx 2L, PADOREZM Y — 71X 6.25mcg/ml,
NA 12.5mecg/ml -C, 3 pH OEeHRICTHE T
WMBbh, PATII2 ~4EHREMNIMELIRD, 5t
pH 6.0 itkiT % PA, NA o AR Tk PA,
NA o hDZEI 2L 5 FERELD, NAKRKEN
4~8f% PA DHEMIELIBEbIh S (E1, K1),

#1 Staph. aureus © P ABZH:
i pH 7.2

¥ M I C (mcg/ml)

&L%&Bh%@jhshowoxm
PA |20 2 |17 ] 7 3
NA | 29 1] 1 1|9 4

Staph. aureus 209 P PA 12.5 mcg/ml
NA 50mcg/ml

i pH 6.0
PA |29 1 9 (13| 3 13
NA | 29 157 | 4| 3

Staph. aureus209P PA 3.13 mcg/ml
NA 12.5mcg/ml

(2) KB+ 5P ARZN
BE XD OB ERBESHC RS P AR RS
&, B — 7138 pH 7.2 TiX 25 meg/ml, NA
6.25 mcg/ml T, REEZHABE» DL PA OHEX
NARHL 4 fEREE, kit pH 6.0 12BWTH

K1 Staph. aureus ® PA, NA &2 ¥:4HE4

PA pH 7.2
meg/ml
100 |- e
2% |- o o o oo o0
s - .
6.25 o o
1.56 |-
el 1 U .| 1 NA

100 meg/ml

PA T pH 6.0
meg/ml
100
254
o L]
6.25 m we o
B .=. oo oo
1.56 .
A i 1 ] 1 1 NA

100 meg/ml
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K2 E. coli ® PA, NA BEZ#:AAEE

PA pH 7.2
meg/ml
100} e
- " L] {]
25f gt off o
o (1] [ ]
6.251
1 1 I 1 1 1 NA
6.25 25 100 mcg/ml
%2 E. coli OP ABZH:
sy pH 7.2
e MIC (mecg/ml)
% |3.13]6.25|12.5| 25 | 50 | 100 |>100
PA |25 3 14 7 1
NA |25 6 10 2 3 4
E.coli NIH] PA 6.25mcg/ml
NA 1.56 mcg/ml
4 pH 6.0
PA |25 1 5 7 11 1
NA | 25 9 7 5 4
E. coli NIH] PA 6.25 mcg/ml

NA 1.56 mcg/ml

FRROBERAHR LI B, Bt pHIC X 2 HE 0B X
BTV UREOBAC AL BIFERE v (F2,
X2),

(3) EHWECxT 5 PA RBZH

BEHH 27 ¥ (Proteus mirabilis 15%%, Proteus vul-
garis 121%) © P A BZih% g pH 7.2 THRET S
t, PARZMH Y — 271X 50mcg/ml i2Hh b, —HNA
1% 6.25mcg/ml TH5B, BWECHT5PADHIEHET
IINARHL 4~ 8BV (E3),

(@) MiREEL O EREEC 5 P AR

FBAE BRI JATEE 11 ¥k, ARBEDE 156 Bkt pH 7.2
BT HPARZWHSAT, MABEORZHY - 212
100 meg/ml izH b, NADKZHL B LIELEEPA
IINA XD 4~ 8EHENIEV, L LFBEETL
TIEmF & bIEIER B (F4),

(5) Coagulase BG4 7" F v ERE W O KIBEIC ST 5

B-OH AR

JHLEE coagulase PRk~ K v EKE, KBHEERE

N I5HRCOWT PA REM L B-OH RS M4 55

PA pH 6.0

mcg/ml
100

T
[ ]

251 eee o eco

6.25 o

L1 1 ! 1 1 NA
6.25 25 100 meg/ml

# 3 Proteus © P AREZH:

s pH 7.2

B M I C (mcg/ml)

% |1.56(3.13)6.25/12.5| 25 | 50 | 100>100
PA |27 125|181

NA |27 4 | 4 8 |5 | 4 2

Pr. mirabilis

PA |15 1 214|171
NA|15| 4 | 2 | 4 | 4 1

Pr. vulgaris

PA |12 1 |11
NA |12 2 | 4 1 3|2

%4 Klebsiella, Ps. aeruginosa ® P A2 H:
Klebsiella 15y pH 7.2

B MIC (mcg/ml)
3 [3.13/6.25(12.5| 25 | 50 | 100 |>100

PA |11 3 8
NA|[11| 2 | 38| 2 | 4

Ps. aeruginosa 5y pH 7.2

PA |15 15
NA |15 ! 1 14

PH 7.2 THEBRH LI, 7 FOYBREORSMH Y- 713
PA 12.5mcg/ml, g-OH fk 25 mcg/ml T, 7 FwE
W45 PADOHBE L B-OH ik U 2 ~ 4 {2k
Vo L LK TIIEZ M © — 71X PA 25 meg/ml,
B-OH k 12.5meg/ml T, 7 FoERE & IR KE
W LTk B-OH (o Nz PA X b 2~ 4 {534
<Bbhb (%5),
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%5 Staph. aureus, E. coli ® PA,

B-OH fmt
Staph. aureus His pH 7.2
B M I C (mcg/ml)
B |3.13(6.25(12.5| 25 | 50 | 100 | >100
PA 15 1 9 2 2
B-OH 4k | 15 1 7 4 2
Staph. aureus PA 12. 5 mcg/ml

B-OH & 25 mcg/ml

E. coli % pH 7.2
PA |15 1 1] 8|41
B-OHtk 15| 1 | 4 | 5| 3 | 2
E. coli NIH] PA 6.25 meg/ml

B-OH & 3.13 mcg/ml

2 PADORI, Hitt

ERNE A (8~11F) ZREL, PAKE kg
Wi-h 25mg (BER) 1EEAHEL LA, #E5HE 1,
2, 4, 6, 8ENCHMmL, E. coli KP BaiBams L
T, Mueller-Hinton ¥z pH 6.0 %\, v 7T
MAPEEE A BIE L,

Reh et R AN 76 (6~13F) & PAKE
kg %7 h 25mg 1EHEL, #E5H2, 4, 6, 8K
FTOLRYER LT, MmAEREREDOEE & FRECH
FBLic, lelsHitRiz 58 & PhtEots > THH
L, Standard (3 EBEREC I ALBEFR (465
AR, RrhPHtERECIL 1/15 M gt EE pH 6.0
THhbo

(1) M

PAfKE kg M7= b 25mg 1[EHEEHO M EED
HETBIZES 1 B 3.0 meg/ml, 2 F¥fE 3.7 meg/ml T,

3 PAOmMHEBE

PA 25mg/kg 1[%S5
Mueller Hinton Medium (55F)

# 7 Standard | AMFEZFR(4X)
REXE . E.coli KP

mcg/ml
1

J
8 Wy

1fn AR ¥ B (mcg/ml)
12 ] 4] 6 |y
3.8
3.2
2,2
3.2

B
QR
Sz
s
N

5.47.8/7.5

3.4l4.6 3.8

[+
N
-
o

3.8
3.0
3.4
1.8

4.0(2.6|2.2
1.846.0 7.0

> w N
40 0> 40 4O
oo}
I\~
(e ]

1| 32
S8

3.0 3.7]5.3 5.1/3.1

4 BRI 5.3 meg/ml L ©— 2 &KL, 6K 5.1
mcg/ml ¢7ch, S8EREIHIZHTSH 3. 1meg/ml @
fixRLie (K3),

(2) RepBEftE

P ARSEHEIIZFRT A LB 0 T, BENETHIT
13, PA {hE kg 247-» 25mg 1[EHLG5H 8RIE T
DIBHEEL 42.8~168. 6 mg T, HHHEIX 7.7~20.8
%, ¥iH12.1 % THotc (EK6),

3 REEMBILEICHT D P ADBREK
1) x5

6 R A OB it

PA 25mg/kg 1 Iﬁlﬂ’—-}{

Mueller Hinton Medium (3¢#f) pH 6.0
#1 v 7k ¢ Standard : 1/15 M BiERE&E K pH 6.0
ABE - E. coli KP

K o5 || E W | & E R gt (me) e | g

@ |G [T | 4 | 6 | swm | ™0 | D
1 ? 6 15 12.9 6.8 23.1 42.8 11.4
2 2 8 24.5 32.5 17.0 8.5 6.4 64.4 10.7
3 ? 8 28 18.7 40.0 7.2 2.0 67.9 9.7
4 ) 10 25 15.6 27.3 3.4 0.8 47.1 7.7
5 () 11 30 13.8 43.5 3.0 15.3 75.6 10.2
6 2 11 32 8.0 14.3 86.1 48.3 156. 7 20.8
7 ? 13 42 21.6 66. 0 81.0 168. 6 16.1

PR i 12.1%
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PP RRYE 24 61 (BHEMILTRERE 961, [Elk
36, SRS B, SEBEREX 36, &2 4, B
2, SHRERThER 10D, FEL 1 2 A~8F7
HRATH B,

(2 #EHEYCCHER

170z my 7, THICH 7L THRE LT,

BE5BIX 18 300~1,500mg, {A&E kg M7cbh 20~
75 mg, HEHEIL 2~12 BT, 1H 3~4[EcqH#E
PR X7z,

(3) BEEPUR

WRAEHEL O REEPE TR H 2B ET
CHER OB, HEEoRbhicbOrER), 5HF
THZ), 5HEBLTHIEROHFE R, HigtLL s
W DOIERN L Lic, KEREUEIREEDESE L DHIE
B, (LBHEE TIEREE, Wt br gL
LTHBEHELX L. (7).

YRR T 24 Bl R) 2 6 GEIEREEE, KBS,
216 61 GHIEREIE4 61, B 361, KB 341,
BERES 36, H, MMHZ, Wbk thFEh 16D, £%
661 (MIERREE4H, KBLLIG, 16D THo
T TRBIBERYE 17 FICI3ER, A% 12 fIchEDR
70.6% T, REBHIE 3BIXL&BIARTH O, 7 VY
HRERYYE 4 B TXAER 3B TH O pMEF» AT <,
SHRIEH % ¥ UHECHRBERSIRAHET 2 LB D 5,
LoL, BEBONCREEESE 20 6Tk, B2 15
BITHBRL 75% THol: (F8),

WA MEE O P AR & IR OBIR A 2 5 &
FIRL T & B D KB TR EIC X HHER 9 B 8
PRIEZT, REZFHoiu ER] 4 flik £H1ER) cHo
Too EfS, 7R UERE CIRRSEHEIC X 5 4 Birb 364
%, EH1pITHOl (),

fEFI2  SHEEARE 2 HBR

ZZ3HMNLD 1H3I~4HOKETHELS

TR EER.
woa o |Ew | Ew | m| B H %

HEARRE | 9 1 4 4 1917
B ®13 8 (70.6%)
X B K 5 1 3 1
B OBt %] 3 3 3/3(100%)
i 2 11 ]2/3(66.735)
B % o2 1 1
B ok x| 1 1 1/1(100%)
#£9 REMBEDPABSZH L BEDRE
SRR OAEEIEELLE
H 1 2
E. coli + 5 1
Po- 4
S 2
H 1
Staph. aureus +H
+ 2 1
Enterobacter | + 1 l
Citrobacter R ' 1 ‘
W oB % | 3 |
SEGIS SHEAIEX 22X BR
M 1 5468, BROERTKE, KEXOZET
ABEU Tz, #i 37.3°C, BEMRER, Z/rEma, =
HEHTHRAEREH, E5CHK2MEKL, 1BEPA

vmy 7 800mg (73mg/ke) 2H/E U, BRI HE
EEd1H2EE Y, EERIKETORIIAONL
{igotz, sHEHRIZEIERE D, ABREMFEDE
WCTKBE 2B LY, CORME bRk,

M4 SEMI3 ZHKRBEX HOBO & 2%

b, KBEREHE 37.2°C, KREKWEHE 2 BB 1, —7T

4/8 7/8 10/8

MR 28, PA> ey 71 H300mg (60  #H

1 3 4 5 6 8

C
38.0

mg/kg) 4 HEBS Ui, #1584 BE3E
BMELZD, 1H1I~2EHIBIL, BERERZ
HEINIY3AORFEERECIOTLIABRED
Bz AN, o5, KEIRP ARYE:
BTohol,

37.0

PA syrup 800mg/H (73 mg/kg)

l 1

M o

lGPT \GPT

6u 6u

fEGI5 BHBIETRE 7HH &R

fEBI9 BUWHEARRE 1FX1008 %R

ZhZFh PA>vey 7 1H 450mg (50 mg/
kg), 600 mg (54mg/ke) %7, 4 HEHSEL,
4 HEHIRIZEROKE % & 105K BB o i1

1]
fifi 1 %
i Ik
YENE M T

i

+

4 2 1

ARERMLE KERRIE IR

(=)

Aoz o1,

___________ CABRIBE RS Y EE)
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®7 B B KR #
i B W # P A ®m ol M B gﬁ'éﬁgfﬁ%ﬁﬂf’?ﬂi
€9z 1SR Hoom
1] .1 |3 SN - 3 ' | —
300 E. coli: ABPC(—) CP(-) TC(-
2| .2 8 6o | 4 KMC(O—Z) CER(SF))PA(E))NA(&)) B e B
400
s 3] 3 | 8| @97 ) 2 | Hmm | —
315 E. coli: ABPC(+) CP(#) TC(+
g 4| 5 | ¢ Gos | 7| KM CER(S—))PA(Jr(-l-))NA(S-i-)) 1 # -
E. coli: ABPC(+) CP(+) TC
& | s 7 ° (g(s)()) 7 KMC(0+:) ABPC g+I\?A(+( ) TC(-) — £ —
ES 450 %
s |6 -8 |8 Go | 4 - 3 HY | —
5 E. coli: ABPC(~) TC(-) CP(+
R R ° (gg) 7 KMC(0+1) PA(HS I\%A(-HS ) CP(+) 3 Y —
E. coli: ABPC(4+) TC(-) CP(—
sl Ls |2 | 2007 B ARIORACONGY | - | m | -
: 00 E. coli: ABPC(+) TC(-) CP(+
9| 110 | % S5 | 4 | Bl CBRGIPACO NAGY | — | m | —
E. coli: ABPC(—) TC(+) CP(4
y (1022 |8 0 s | B R NAGY 1 s CE N
E. coli: ABPC(~) TC(+) CP(+
E |23 | 8| B9 s | Bl AR PAC T Nacy | 2 | Em | —
, , Enterobacter: ABPC(—) TC(+
% 12| a5 | s | B9 6 | GRCIYRMGH CERCD) PACH) 3 GECIN N
NA(+)
8 E. coli: ABPC(+) TC(—) CP(—
13| 2.0 ) (73‘)) 7 KMC(O_') PA(+S+1\)IA(++S ) CP) 2 Gkl o
E. coli: ABPC(—) TC(+) CP(+ "
Xl s | B9 | B0 CBRCOPACTI NAGYY | — | M| —
Bo1s)ss | o | TI8 s | RS GRRy TCPTY s e
s 16| 80 | 2 |"LI0 | 5 | 0 O CRam MG 3 o
aleo || s | SHIATHRSO | 1 e -
’ 6\ | E. coli: ABPC(++) TC(-) CP(— 2
B 18| 40 | 2 <5°) ]12 M CER(&;)PA(-&))NA(S-%)) 3 CE I M
f a0 |6
B * E. coli: ABPC(+) TC(+) CP(+ —
w |29 50 ¢ (239 4 KMC("J) CER(S—))PA(+S-))NA(+)) 3 bl
, *1 E. coli: ABPC(#) TC(+) CP(+ _
R |20/ 85 2 1(28()) 4 KMC(DJ) CER(EH))PA(—E))NA(S-)) 2 Gkl
o R Staph aureus: PC(=) SM@#)
21| .7 | & | @Y | 5 | IC(-) CB(+) KMCi) EMCi) - | m | -
" CERG#) PA(H)
Staph. aureus: PC(+) SM(#)
2| 48 5 750 19 | TC(#) CPCH) KM(it) EM(iH) 3 "B | —
(50) CER(#) PA(H)
Staph. - PC(=) SM(+
B las o | g | 100 | 5 | TER RS KRy EMGn 2 | Am | —
i (50) CER@#) PA()
‘ ‘ Staph. ABPC () SM(#)
%‘ﬁ 2 | 8.7 s |TLS50O |, Tcafﬁ)aé‘;e(ﬁ) KM(+) )EM<+H) 2 CE -
P (60) CER(GH) PA(H)
*Bl: A7 ( )mg/kg
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fEGI4 SMEREBX 2FX 7R BR

AKEEREMGE 1 H 5, FBAOEFTHKBE Uic, BRE
BH, BEMBER, s/ EMA, BB,

W T2y, 1HPAY »y 7 750mg (65mg/kg)
PEHLIEE LU, SHEBCREI®REL D, KBH
bR LD, 4BEIDBOHSM, 5HELVED
HilifE : B UABEOBHE2ED 2, KBHIPA
HEEDIZDHKMY vy 7 RERBRR IR,

4 B ¥ B

PIRIE ST, B, BHis ST EERER
Bigpotc, ks, BIR, FHEMEHTRCAHRC X 5%
FIRDLRT, MFF5 v AT 35— LEOREY 4
BB G- AT M L 7e s B i sd Te o1,

5 & U

Piromidic acid (¥ pyridopyrimidine Bg#% A3 % #H
L\ HiE i ek 7 C Nalidixic acid & 13 {b238RE:0
WEEL LT\ A, L L, Nalidixic acid & ZD#
BAR7 L7 A%l 5 L 75 ABRRECKH L TR
BCHSTH AN, 7 FUKECHED %R, Nali-
dixicacid X DIEVHE A7 P S AXELTW5S,
ELOT FORECHT BT, 29 b 26 Bk
PA 25 mcg/ml ITFORETREMIE Sh2DCNA
TIR2HTHD, £LTDEHID FEHDET B
pH MEEEICHE L\ oL S EICe Y, 4 f5OHEN
DENRAEBIB, LHUKEBHE, EHECHLTIPA
INAHN 4 BEREREINIES D, KREE TR
pH OEEEIT T F o RE R bR X 5 /el biE
TIORERT AR SR,

L A THERDEERTOFEMOARKL S iy
'H p-Hydroxypiromidic acid ¥ X O° K% kD PATH
5, &z @ f-Hydroxpiromidic acid (% 7' 5 A&
BB BB D AR L, 1, BIEFRYGSs 85 R
RTEED in vivo DFFETLRINT VD, FHEORK
#H T3 B-Hydroxypiromidic acid iZRIGEIC A L T
PARHAN2 ~4 50 A R LT %, Ll
7 PO RECH LTI PARCK LS DTS, &0
& 575 P ADGWIE B E OBRENIEERER L b
HET, 77 sBGHCHT5HENIOETPAENA
DE, FIPAOEI - Bt OB W T beNE
RBH e L, SBOAFOMEALIZ 2 LIEbhTY
{THH5,

PARSZOHEEC X 2T, LISHLE L DTIRXA,
EEERS, BHPcEBECHHtsh s, NAR
D & AR B A RPN LIS RAEE T, o
e, Reb s LEBERFIINA X DEV, PNRckT
HHE kg M7cbh 25mg 1 [BIFEOEGRFOBGE TR
FREE ©— 7 |2 4 BERIC 5.3 meg/ml, 8 BERMIHTY
3. 1mcg/ml #7RL, Rebdkifttk & 8MfH % Tic T
12.1 % THotz,

P A DEERGE R BT DHRFI RIS EL O R
BRREGHAE T3 20 Beh 15 BUs BRI T, HRIERIB% TH
Too 107 DBERIEE & T2 5 DIER DREEIC I LU CHE
it BREZETL L, I BHEOLZ BRDHZE
T, ThAFICHSWTHNARKERCELEE I
REEBiE, 7 FUREC % in vitro O HEH
DIVEND T FUREE4AGICERL, 36ERE
SR 2T, Il T FORBEDOP ARSZH % —v,
R, FREFITOHRGELHE L TH 7 F v REECK
15 PADEKGRCOWTIEE RSB OB L LE
ET5%,

BBl TRINACL LR AEHERIZIZEA L
BB E b Tl ), FHHEOESTLED, R/
E2L Abh T, R L R L BFIcLES
SOMEALIETIZ &  CRERED bhichol,

S THFIDIE, REBEYIECH-T5 6 RMEL 8-
Hydroxypiromidic acid @3+ 585 L HESTEED
TPL LD, /PRI 2RO AR 1
H 50~100 mg/kg pAETH %,

& £ X W ,
1) ¥ v AE2 P 4 Piromidic acid : 4 186 H A&
LR R T B AR R RE

2) FREE, K 1, W E—:/RBHEBs
1} % Nalidixic acid DXy, BIKARR—k
W RTRE ST 2 #HHic 20 T—, NEFHE
B 19 : 547~551, 1966

3) v v#r s Nalidixic acid 10 B H &4k
BEFAEEA X#ME S, Chemotherapy 12:
296~297, 1964

4) HREAZ, ARET, IRETF, KRATTF : Ht
2eypAl Nalidixic acid B84 3 EBPFE,
Chemotherapy 13: 139~145, 1965
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STUDIES ON PIROMIDIC ACID IN PEDIATRIC FIELD

YAsUsHI KOTANI, YASUNORI ASATANI and TADAFUMI NISHIMURA
Department of Pediatrics, Osaka Medical College

Piromidic acid is a new synthetic antibacterial agent having a pyridopyrimidine ring, Its antibacterial
property is similar to that of nalidixic acid but differs from it in activity against Staphylococci. The growth
of most clinically isolated Staphylococci was inhibited at the concentrations less than 25 mcg/ml of piro-
midic acid but not inhibited at the same concentrations of nalidixic acid. Piromidic acid, however, was
about 4 times less active against members of Escherichia coli and the genus Proteus than nalidixic acid.
Antibacterial activity of piromidic acid especially against Staphylococci was intensified when the culture
medium acidified, S-Hydroxypiromidic acid, one of active principles in vivo, showed 2 to 4 times higher
activity against Escherichia coli but lower activity against Staphylococci. The average serum level in
children receiving 25 mg/kg of piromidic acid attained a maximum of 5.3 mcg/ml at 4 hours later and
was 3.1mcg/ml even at 8 hours later, The recovery of piromidic acid from urine for first 8 hours was
12.1% in average.

Piromidic acid clinically showed effectiveness in 15 of 20 cases of intestinal and urinary tract infec-
tions (the rate of effectiveness; 75%).

The drug was easy to administer and side effects such as nausea and vomiting were not observed.
No abnormality was detected by urinalysis, blood analysis and tests on liver function, Proper therapeutic

doses of piromidic acid seemed to be 50~100 mg/kg/day in children.



