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Piromidic acid DR, EERMKRE E1H)
— L RHEN, MR, ARPEERERE, REPRECOWNT—

&R #H
FRHEREAR
BXFIEK
RS E BT E AR

B/ 7 AREBEREN 2 R THARMAERE
#& UTo Piromidic acid%® (LI FPA tHEE) D,
HEBHRN E LTO in vitro HiBH, HAEHEBER
E, RAYBENE, BFAYRZERO>VTRIEE2MA
1OTHRET 3,

REAHICDONT

ERGE:  FREE LTRAEREORNRLRD LD
Z\ 138, 67HICOWT, HENERMEST + R 2 g
3 (BE) pH 7.4 A\ HRRTR 2 &R CRIE
L7,

B : 2D B Table 1 i2;Rk3 X 5T, E. coli,
Shigella, Salmonella, Proteus-Providence \zi%x MIC
25 pg/ml LUFobie b eiiE %KL, E. coli, Shi-
gella flexineri D—&Riziz MIC 0.39 pg/ml I FooXx
O THECHENIEZE L, LaL, Pseudomonas i1
1% 400 pg/ml Ll kD MIC THE T X TS,

Klebsiella =3 MIC 100 pg/ml LATFT HE DR
S rEAN R bR, 7 FRECH L TE MIC12.5
pg/ml LUF &, IBPIMBERACEY SRR LI,
BERE L MIC 400 pg/ml LA ED FIENL 224 bh
fehyotc,
Bttty (8-Hydroxy PA KU
Substance N) OHiEH

EBMHF I X0V FERFE : PA © AARRGEE L
T, B-Hydroxy PA ¥ X% Substance N (\vFh bk
A AREBETEAIREL, Fie 1 28) *AFT52L
MNTELDOT, REMEKR20COVWTPALID2Y
B DI X Rk OFERFEARFRE THRIE L1z,

FEEAFE © £ OREIL Table 2 12T X 5T, ME
DS oBRMIE T * L Ti%, f-Hydroxy PA 1X PARC
U 1~4t5 (FH2.7 ) OHEHOHEERR LRI,
LA L Substance N & MIC % 200 ug/ml LA _ET,

Table 1 Piromidic acid O#EH

(HFEREFEX R

- - - ‘ | ‘ MIC (pg/ml)
| 10.195/0.3900.7811.56 | 3.12| 6.25 | 12.5 | 25 | 50 | 100 | 200 | 400 | <

Staph. aureus 16 1| 14 1
Staph. epidermidis 3 3
Strept. faecalis 1 1
E. coli 11 1 3 4 1
Klebsiella 4 1 1 1
Citrobacter 1 1
Cloaca 2 2
Serratia 1 1
Shigella sonnei 3 1 2
Shigella flexneri 3a 2 1 1
Salmonella 8 2 6
Proteus-Providence 5 1 1 3
Pseud. aeruginosa 10 2 8

gk MIC (pg/ml) : Staph. aureus 209 P 12.5

E. coli NIH]J 6.25
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Fig. 1

Piromidic acid (PA)
5, 8-Dihydro-8-ethyl-5-ox0-2-
pyrrolidinopyrido[2, 3-d]pyri-
midine-6-carboxylic acid

0
ST
N)\N N
i
C2H5

Substance A
(8- Hydroxy PA)

0
N”jﬂ:th—COOH
NSy
OH C.H,

Substance N

0
jl:A:E:MtH—COOH
HN NN
C2H5

5, 8-Dihydro-8-ethyl-5-oxo-2-
aminopyrido[2, 3-d] pyrimidine-6-
carboxylic acid

Table 2 Piromidic acid 3 X 2 2ORUYOHRESH

ERXLEAERER L 5 MIC (pg/ml)

FOWENIELLFHEL, BROCIERTRWEEL
bt
Proteus-Providence @#(CHT 3FHD
NEANICRIET nitrofuran ROEHREA

bhbhd® (LX X1T Proteus-Providence BHEEIZXY
<3-% Nalidixic acid O3, HAMED nitrofuran
Fliz X v EHiEh, L2 %D nitrofuran Fi R
DHBHZERELIC. PARSIVOZOAKBRDE I
EERBTH D B-Hydroxy PA (22T RIERI(F
Rnds0wEe LI,

1. EBMHBIURRAE

Proteus-Providence iRt D48, Proteus vulgaris,
Proteus mirabilis, Morganella, Rettgerella, Provi-
dencia D 28, 10 ke EEXEMICEAEEL TF
WREIESLL, ZoD_kic nitrofuran %] (nitrofurantoin
100 pg, dihydroxymethylfuratrizine 20 pg éﬁ) 54
A7 %fEX, DT PA50pg, f-Hydroxy PA 50 pg
EEF 4 AR IHTEL BWTERL, HELHEIE
M D3Ed o5 DR MR E H TH AR ELHE L 7o

2. REEK

Table 3 1Z753 X 51z, Nalidixic acid, PA, p-Hyd-

W om % M PA B—Hykoxy Subsltfmce
Staph. aureus 209 P 3.12 12.5 200
Staph. aureus No.1 3.12 25 200
Staph. aureus No. 3 3.12 12.5 200
Staph. aureus No. 4 6.25 25 200
E. coli NIH]J 3.12 0.78 100
E. coli K-12 12.5 6.25 200
Kleb. pneumonia 602 1.56 0.39 200
Kleb. pneumonia Y 50 12.5 >200
Sh. sonnei 5185 3.12 1.56 100
Sh. flexneri 3a 5184 0.195 0.195 100
Cloaca 12.5 6.25 >200
Salm. enteritidis 1098 25 6.25 200
Salm. paratypi B 182 25 6.25 200
Serratia 15 12.5 6.25 100
Prot. vulgaris sp 6. 25 3.12 200
Prot. mirabilis sp 25 12.5 >200
Rettgerella sp 25 6.25 100
Providencia sp 50 12.5 100
Pseud. aerugmo.igo. 29 =200 200 200
Pseud. aerugmo.iézo‘ 35 200 200 200

Table 3

Proteus-Providence EBfic 5493 Nalidixic acid
& Piromidic acid # & ¢ f-Hydroxy PA o#is
YEfiT 9 3 nitrofuran FOKE
(Disc-E#ikic & 3)
BEARB B © Proteus mirabilis - -oo- 28
Proteus vulgalis «-veeeeeee 2 B

Morgane”a ........... 28
Rettgerella - X
Providenci@ ««----eeveereseerenns 2 #%

Nitrofuran #| 1 NA 1 PA ;ﬁ-Hydroxy PA

Nitrofurantoin 10/10* | 10/10* 10/10*
Dihydroxymethyl- 0/10 0/10 0/10

furatrizine

* BT B R BERBR B

roxy PA (33t@12, nitrofurantoin (& X2 TLEHSIE
% 5+ %75, dihydroxymethylfuratrizine (& X>T
BEVERY ST v e @bt (Fig 2, Table
D,
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Fig. 2
Disc #iz & b Proteus-Providence Hiftizcxid 3
Piromidic acid % 7212 B-Hydroxy PA O$HiE
2 %&i2$ nitrofuran Fo % % 8K L 1c—p)
B #% - Rettgerella No. 2
HGT 4 A7 ¢
PA =Piromidic acid
SA =Substance A (f-Hydroxy PA)
BT 1+ A7 :
_B¥=dihydroxymethylfuratrizine
TFE¥ =nitrofurantoin

MR v TRCKBERPREREE
E K URITE LK

HhbhnY »t Nalidixic acid 7¢ & D H R b #)
T ED TR PRENEE L LT, 7O70E Lo
JEER o TR T,

1. RBMHBIURBRAE

BEHH : Shigella flexneri 3a 5184 CHiEy Ll L b
WG4 B LO—Hizid E. coli KP %7z,

Heth c &S 4 A 2 ks (Mueller-Hinton Z5y:)
Z{F Iy pH 6.5 (28I L THV 2,

BEH v 7 Filifh & L Tilniifit pH 6.5 o 1/15
M phosphate buffer T 2 =, FRiZ[AkE buffer T 20
iz, E7F[AIEE buffer T 10 fSIZAR L THIV 72, #2
¥y v 7L LU ERAEZRBAL T isbaic
LU 7oy pH 6.5 @ 1/15M phosphate buffer
D 2 {EF i A, IR buffer Zi4 LT, PA®D 20,
5, 1.25, 0.31, 0.078 pg/ml &40 ERERY4 J6 L
foo —#iE PA OB E L THER SR T VW5
B-hydroxy iz >\ T L EEHERI A (FRLL THIV I,

FERRIF  BUEE O 24 B[ broth H538#% 0.1% D
#lic, 50°C [t R2 7o e RS i RANEERE L,
5ml FOKFIz BN 7HE 90x90mm D 75 AF

v 7 e — VIZGEL TR, SR ECHy 72712T
W ARG L, 4 FE 4°C fitkicikiEs 37°C @
K%, 12~16WpEEC MBI U 7cBIE FIER A 5 H L 7,

2. RERRLMK

FEFNBLRE & BLIEFIER ORISR « By~ T i v A
17827 AT D\ T FEFIEE L BIEFIEER O Btk
1%, Fig. 3 35 X0 Table 4 127" 3 % 5T, #HIOHUE
BE & BLIEFIER ORI T E ERRBI R AL L e, Lic
P30T, RAYEEDPEIIHE » v 7D HA M
hoe HEx bhtc, o RENE /L, PA, 5-
Hydroxy PA & 4,1z 0.078 (<=0.1) pg/ml BETH
“>7c, %o, pH 6.5 buffer %D 5 NMEHR L b
L TCIEfARE L, F/PAXDH p-Hydroxy
PA 2SLIEFAZ T K & WAL AR b, BERE
L LTIt Sh. flexneri 3a 5184 ® % 5% E. coli KP
I U BRI 2 gl 23 dp o7 D T, AT A
wHWLZ &L,

3. RITERLME

Wiz, R PA ZfERES Lic BE0 kg (i
i, R, i) A, PARKEEL LTRA 3K
W CHIE L7,

I ARHEEE « 1,000 mg #E D45 Uc8iE o i+
W, Figo 4 wRT Lo, €©— 212 ~4 TR
7 5.2~7.4 pg/ml T, 8Fffichrch 1.2~3.2 pg/
ml DF MO Z BT,

FRApSRE © F72, 1,000 mg £ O 5% 0 Rehig ik
s X OB A JIE Lic, ORI Fig. 5 X5
T, fxiE 68~300 pg/ml R, 12FfiC dorch 16
pg/ml LA EOAREE OB A B, 12 BiEIRER

Table 4 #ESH H » 7T T 5 KFIBE &
PHIEMEEZ (mm) OB
WEH : Sh. flexneri 3a 5184

Y T
% ‘#g/mlM/lsPhosphaEe Plasma+
"% ""| buffer pH 6.5 | Buffer (1:1)
20 | 33.75+1.15 = 34.00+1.03
'5 | 28.10+0.85 | 27.75+0.89
PA 125 22.38+0.53  22.00+0.75
10.31 | 17.05+0.42  16.30+0.47
10,078 11.12:4£0.63  9.90+1.02
20 | 38.5040.85 | 37.45+1.10

31.40+1.01 30.08+0. 54

Substance A 5 |
25.2540. 45 ‘ 24.1240.78

(f-Hydroxy  1.25

PA) 10.31 | 19.13+0.52 | 18.4340.47
10.078\ 11.05+0.75 | 11.50+40.98
8 B D SEA6E
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Fig. 3
MEER S v THITB T 5 KABE
& HIEMERZ

Fig. 4 PAOMAEHFNELERE
(PAR2B®EELT) RA3H

100
E 1,000mg MR A

40r

RSEW  Sh. flexneri 3a 5184 ,
[ PA : Buffer pH 6.5 *~————-o 7
T Plasma + Buffer (1:1) e—-—e
. ol Substance A (#-Hydroxy PA) .
na Buffer pH 6.5 -8,
Plasma + Buffer (1:1) ’——"“—0/"
2} /,
[}
% 2F
-
0} v
0.078 0.31 1.25 5 20
PRy Il ol I 11 i 1 !
0.1 1 10
i JE (ug/ml)
Fig. 5 PAORAEHERE & EIXR
(PARZBEEELLT) RA3 K
1,000 -
F 1,000mg AR
r 300

Fig. 6 MAHAELEBE (PAZEREL LT)

WATHEE & D $RIR

1,000 F 750mg ¥ > 8 Wi = & fk 5
F 750mg 750mg
[ PA PA
Ll !
i i 160 140
i 120
s 100
ug f
7 f
mof ¥
10 '- i A A " e A e A
0 2 4 6 8
0 2 4 6
e i% g I (eg)

(X 4.9~14.5% THot,

REYF IR EE : 750 mg 43 8 ReRIIRAAF O (AR
X VBRI OFEEREX, Fig 6 ©X 5T, 40~160g
/ml THot,

@#BERICHIT B Piromidic acid RHOBRE :

X CEDEEREOTRERICDONT

1. M=

PARIOXTORBYDLE L HBERMT I v rkr A
B i< BATsHELXFALT, ARIDVPAKID
OB E R L TR, BEmofREmE & bt
7RI PY—bPRAKy FEL, BB/ F57
(TLC) TRBAL, BIETAKy P ¥BRHELTRED
DFELXHRL, XHIT Bioautogram THAANEN
BEYSHERELI.



VOL.19 NO. 5

CHEMOTHERAPY 337

2. RRAE

HERBOFRY: - MW, R, B X H Table5, 6,7
DHEIZ L b P AR IOREWOMB 2177827,

By A0  EEyy A LEFRRRBLT
WILWBRIZERIR L 7o ~-% ) vinm¥, R X ORRHI,
PABIUBLAHNBY & L TAFL L B-Hydroxy-
PA, Substance N »inx CiExewv S & L1,

TLC BBt : CHCl3-HCO,H-HCO,C,H; (10 :
1:4) #BBA%HEL LT, Eastman chromagram No.
6060 (X&) v —F & LTRBMLL, Btz UV
SYTBHL, AFy P RERLTIERL.

Bioautogram : JUEFH L LTI, Sh. flexneri 3a
5184, 24 F5fid] broth BrW» B> 4 R 7 BN 0.1
BCERLT, ARNER 75 A7y 7 RAEL, 3T
Imm OFHFEXBYERNT S (10x13cm 1= 15ml
HAELI), RWTIZ R~ b —  #EREHR L ®E
A, 3CITHE#L, 16BMBIc s~y — b &
ERFH LM ED, HILHOMBLEEL-,

Table 5 fM¥ & b OHHE

~-) vingim 2ml

pH 4.0 Na,HPO,, citrate buffer 2 ml
CHCl; 4ml

RE 30’5}

b $/4 IOlﬁ‘

CHCl; @ 2ml %2 3

ﬂﬁ&%

CHCl, I0.1m1 1423 "

ZD 5pl AKXy b T3

Table 6 [R& b D

R 2ml

2N—HCI1 1%

pH 1. 0I KCl - HCI buffer 0.8 ml
CHCl, I4ml

3] 30|53‘

Bk 105

CHCI; /8@ 3ml % & 3

ﬂﬁﬁ%

CHCI,IO.Sml TR

ZD 2p4l Ay + 3

Table 7 fH X b OHfMHE

B 2.5ml

K 3.5ml FHin
dil-HCl T pH 4.0 iz
CHCl,4 I12 ml

R 305

=L 1053
CHQJESml%&B
%ﬁ%%
CHQJQSle%%
20 3pl 2AEy 1T 3B

3. RERRIM

FHRRCDOWT RO THLEL 24y b, IV
Bioautogram i X AFRIkH %, FHREZ L 12RxT & Fig
7 DX5THol, Tiebd, MENLIEIFLIZPA
A, R\T B-hydroxy 2%, Repasbix B-hydroxy
D %L, BHAHILP AR XY B-hydroxy (ki3
ThThHRIERADESEEL O, LrL, Rk
Substance N #4325 A5y + BBELMCIEBIN
7o D Fig 7TWWRIATV B X S51L, Whdb
Substance B & #xi3~NX 24y F 28 PA~Substance
NoORf O P AE HBL, 2 HENERT
BEDHDHZ ERHLMT IR, LiL, Substance
Biftigh s LTELATWWLDT, D AIXSHEOR
BLEIDONS,

4. FEKsmoIREREZORN

FBPEIEH & FANREDBIR : ~-2 ) v iy X ot
Rz PA, p-Hydroxy PA # 40, 20, 10, 5, 2.5, 1.25
peg/ml e X 5weinsaT TLC TR L T, Bio-
autogram %{77c\>, HBLARIEHOEELR 75 = »
—#—T0.1cm? ¥ TRELX, FDRECT2\T,
AR B ERIRE 2 AT, MIkwmEED
PHBRAEREET 7ry b L, £ I Fig 8
AT IO, WThoBe L EEOMICIHITERBIR
ML T A EEDLRIC,

BIEH: © Lo T, Bkl LBty I AR
ME LT TLC %477c\>, Biocautogram iz HER L
PRLIE#ER A R, By 7D TORERRY
RHT, O LCERBERICHEY T2 FREREY R
HHZENTERDTTH S,

PIERM : ERofRT PARBH#%D PA, 8-Hyd-
roxy PA OS5 ERRE R fT7807, 7833, Substance
B izHM4T % & Bbh 5 iE1fEIX Substance B DfE#E
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Fig. 7 PA® TLC-#)1, Bioautogram iz k& 2R#MHOBH

@ #kikic & 2 O Bioautogramiz k2

Rf } %

, 90 0@
® 0O

0.

wn

0
P - —_— ———X =
AB-Hydroxy PASUb N 6 hr 12 hr 8 hr 32 hr
Lo 1,000 mg HRAI#% 500 mg 8 hr =& ARA
R e it

0.5

CIRCIOCOI0R0
:z'@ ® Q

0 ~ N—
6hr 12 hr 8 hr 32hr BEHEEL ) RN LY
1,000 mg AR A% 500 mg 8hr =X BRAI 750 mg 8hr = & AR A
Fig. 8 H#IWE L TLC BB Bioautogram EOHIE#HER & OBFK
0— ———e PA oe———o pB-Hydroxy PA
4.0 - . 4.0:‘
& A (RHHEC &) AR) [~y oz (Srihiibiiiee &0 M
r
i1 [
T 3.0
Pg‘ 5
L
2]
oL
Vi L L
Lic] 2,ot 2.0
! t 1.8
LOF 125 5 20 40 8 10 125 5 20 40
H L 3l H i1l I P B | H N BN |
1 10 100 1 10 100

FEADRE  pg/ml i I )% pg/ml
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Table 8 PA 1,000 mg BRA# D fiAR &R O RE M

R m 6 | 12
i =
R A |No1 No.ZiNo.l No. 2
PA pg/ml 7.0 3.5 \ - — | PAREMILT
7 HE*
g Sub. B - - - - | —=:<0.54g/ml
7| Sub. N - - - = | —: <5pg/mlt
o Sub A pg/ml | 3.2 12 | - - |-:<0.25ug/ml¥ * gi’zaf;i’;”‘” 8a 5184 2REHLT S
ﬂ’isub. A/PA | 0.450.34 ! t UV 5v 7 ick 3 8¥%icd s
Table 9 PA 500mg 8 B C & BRAAD MARSNES X XRPERD O REE
GRS BUE ! R R
R 'ﬁ WERE | 4 ERA - DEEE | iEEE W
8 B % 8 FF % 8 B 8 Bpfl &
® A |No.1 No.2|No.1 No.2 | No.1 No.2 | No.1 No. 2
PA 1 - - - — | PAarmmgzy
ﬁi‘ #g/m ]6.0 ]7.0 }12 ]16 FaEEMTLT THIE
gi Sub. B - - 160 280 | — : <10ug/ml
;ﬁ.i Sub, N - — | - - | -:<5ug/ml + 4+ | 4+ o+ |+:>250g/ml
Ll sub. A pg/ml | 1.6 1.4 | 3.1 5.6 200 460 | 710 800
o Sub, A s | 0.260.20| 0.390.35 >8.0 >18 | 4.4 2.8
Table 10 PA 1,000 mg AR A% D RAEMR D D RE M
53 i ’ 6 l 12
l i =
R A {No.1 No.2 | No.1 No.2
| PA pg/ml - - - PA»#EMIZLT
B 40 | msE*
gi Sub. B - - - —: <10pg/ml
7! Sub. N + - + = | —:<250pg/mlt ,
X Sub. A pg/ml | 640 480 | 150 160 * lf.h' flexneri 3a 5184 2 REMET 3
1 o ioassay
H:% SU%AAfsub B|>25>19 | >6 >4 t UV v 7ick a@bic & HHE
Table 11 PA 750 mg 8 B§M & & B A A 0D R A &R 53 0 BUSE A
3 @ = |5
4 B8R Hls m
wnmn BIR ORISR .
B | msnd | meng | espy |2 P60
PA pg/ml PAREM L
ﬁg b }170 ] 68 ]160 } 80 ] 6 | DREED
bS)
th Sub. N - - - - +? | —:<5pg/mlt
f) Sub, A pg/ml| 26 | 16 | 32 | 28 | 22 *
Sh. i 3a 5184 2HREEET
f|Sub A A 015 023 |00 035 (032 0 o Teamert 3
case 1 case 2. 1 UV v 7k a@bicd bHE
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BNETAFETETHHDOT, —LPAXE#L LTEH
L7,

Fie, 2EMMEF I BT 5 f-Hydroxy PA L PA
(Substance B #&%»T) DEALXEH L1, TOfEIX
Table 8, 9, 10, 11 R+ X 5 T, MmsTik s-Hyd-
roxy PA i PA (Substance B #4%»T) © ¥~% &
B, RpTid 3~25f%, MAitTit ¥~% BETH D7,

E ®

Nalidixic acid X S HL, 7 7 sBHEEEI
HED%E TS PACKRFEMLIC, & AFFIHE
KBH® I X b EDEGRRBIC OV TH ZBRER LS
ZEhTWBHDT, AF Lxi Substance A (8-Hyd-
roxy PA) % X 0% Substance N iz 2o\ T3 FfTLTHE
s I MY o

BV TUIER AR FHE TORBUL Pseudo-
monas, Klebsiella # %< 75 AIEMERRBEC Proteus-
Providence Hift# 4T, MIC 25 pg/ml LATFDHE
DERL, 2o EFRREE LTESHIh TW5
B-Hydroxy PA {2\ o2 5 WHENEE L, Lic
30T, Proteus-Providence Wifh &tz 75 stk
BECENEROYIWS B, FFIOZOKHETOHE
BENE IR B, LrL, —@EH7 ¥y REFEA,
PATIX MIC i3l b TH B4, TOEGHEE
R e LTHE D f-Hydroxy PA OHENLP AL
HL TR T5Z L BBELNCENIDT, invivo
CRTHH7 FoREEALCREE| L TE L HLEN
HB0H LR,

PIEERACBELAEHE LT, bhbhd® i, X
# |z Nalidixic acid © Proteus-Providence BHEFIT X}
THHEIERD, BED nitrofuran FiZ X b HEHXh
BEREERNELIEY, FHARSIVEERBHTH 5
B-hydroxy k& kLB E R LI, LD
T, AFlo fFRABFE Nalidixic acid &i3idsb@TH
AHHLEEEIID,

ki Thhbhpt Nalidixic acid #EDHTEHLDE
BALFE BRI OBRENECBVOh D Z 2 RELICH
B v FHRiC, Sh. flexneri 3a #BEHE LTH
WHZEIREY, BB IOHNEERBYE L TEE
7¢ p-Hydroxy PA % 0.1pg/ml Ll % BBCRIEL
5B EHRFENDI,

A% 1,000 mg fRAHIZ, mT 6B E il
b, FLRPTXLREEHUECHE D EEER AR D
R, RPBEMARED 105 LT, B m
R EEDRFEL EDOTEMMEAZER S hic,

HEAHRAOBATEEREOVTL, LY, &
FoOOwrh TLC i s SEERE) #E ShTuw

%, bhbhizsd AREY O ST BIE Y FFiTDOW\T
RHAulc, AR E LT Bioautogram iz i35
IEHOEEONE L S HBREDOHNEN LTRSS
EEENDX DT, ZORGRYFIAL TAE RS
DRBEIPUERTRE L F207e,

BHEEROTBERTIILRRLAZEFRTHDHDT,
PRI L TEMB A AT W EELLN D2, &
Bl X 5 e REHOSBERTIE, TOHRPELLLE
W ooKETHH, TLC BEKD HILAALTL D
EAF LD 2 e 2 2ib bt ELOR B, Liht
DT, 7= A= - IXAHBEMNEILZ DX 5 etk
OEECHZICAL Y 2bDLEL LR,

FRINME O (K, &R, BBH) =o\T, PAK
JOAFL2REME LTD B-Hydroxy PA, Sub-
stance N % #8# L |, TLC BB & N+ X O Bio-
autogram AL T DEDORHN#1T/e2tz, T DFE
Bix ko X 5, msrbiz PA» S-Hydroxy PA
DORFERE, RTILOBEFEI TR, BHTIIPA
A5 B-hydroxy fx e LBIS i TH 2. 7,
Substance N (282435 4 DA B iz R EHIh
7ei, in vivo FIEENIBL L vz & EHEILEL
LEZBRI, UEDRBITEKDLY k125 v Mz
DWW DR & 1HE—FKTH LD TH ok, B
HADPAL B-Hydroxy PA & DBFRIILT L L —FK
Lighotc, THIZRBREMGOZELRA L 27002, b
NbhOEHRIEESI %4 & LI, RRERBEREREE
FHEOTWIcE WS kw2, U LA O
RLDUREEEDOD HEHET DI DL LELDRI,
F 1z, —EOFHKICT 3P B Substance B 12K T3
EETS SO ENIDT, FRFOEERY 2T
ZTOEETTEREHENTE S X 5EHLINS,

W LT ARIZEAP T f-Hydroxy PA L7z
D, HEHIVHERIRD LD Z L, FIEROWNED
LEERBDROBEY £ RS E L THETH &
DORLBEWHMRTIOLELONRD, LI 2oT, B
KRIRRZHRIELRE LTDF 4 A7kl L TIRSHRH
Wb ERLTRABIRD L5 TALELNSAS,

& -]

75 AEHREC S LT E N BT 5 H SRR
EHITH B Piromidic acid 120\ T D EBEHIHRTT 2 FF
o7z,

1) ERERFREC LD 131, 67 FhoME L,
MIC I L THENI% B L1, E. coli, Shigella,
Salmonella, Proteus-Providence izt Tit MIC 25
pg/ml LAF D hvis b © D% SR L7275, Klebsiella
1Zix MIC 100 pg/ml LUTFTRR4% 0, Pseudomonas
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1zix MIC 400 pg/ml LA LT X §§0>27c, Sta-
phylococcus =3, MIC 12.5 pg/ml LATF D s b DH
BhHERL,

2) FHFDEGARBWEL THLNMIZERATVLS
B-Hydroxy PA & Substance N D3 H%* PADFh
L L7:, f-Hydroxy PA (37 5 A FAMEREET L
T, PAITILL 2 ~4 FOPEIMBA R LI, Sta-
phylococcus =X LT, 2 {EBREREMIMEIE LY,
Substance N (% MIC 200 pg/ml LA ECHENIZEL
< §note,

3) A#H|F Lv° B-Hydroxy PA o Proteus-Provi-
dence WELZXTAHE T, HED nitrofuran (72
& zi¥ nitrofurantoin) 2 X Y HEH IR B EHRDHH
hic,

4) (R EENEEEL LT Sh. flexneri 3a 5184
KA BEHEE T BN » » 7EEH R, TOW
E TRt PA, f-Hydroxy PA & iz 0.1 pg/ml BE
THot, AEIC XV FFEE S LICEOKRKFE
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FUNDAMENTAL AND CLINICAL STUDIES ON PIROMIDIC ACID
(1ST REPORT)-WITH SPECIAL REFERENCE TO
ANTIMICROBIAL ACTIVITY, ACTIVE LEVELS AND
QUANTITATIVE DETERMINATION OF SEPARETE ACTIVE
METABOLITES LEVELS IN BODY FLUIDS

YUTAKA KANAZAWA and TOSHIO KURAMATA
Department of Internal Medicine and Department of Pharmacy,

Niigata Railway Hospital

Fundamental studies on a new synthetic chemotherapeutic agent, piromidic acid were performed with
the results which may be summarized as follows:

1) In a study by the agar plate dilution method on a total of 67 strains of 13 species, E. coli,
Shigella, Salmonella and Proteus-Providence were found to be fairly sensitive to the agent with the
MICs of 25 ug/ml or less. Klebsiella was slightly sensitive to it with the MICs of 100 #g/ml or less.
Pseudomonas was found to be resistant with the MICs of more than 400 ug/ml. Staphylococci were
fairly sensitive to it with the MICs of 25 ug/ml or less,

2) The antimicrobial activities of p-hydroxypiromidic acid and substance N (5, 8-Dihydro-8-ethyl-
5-ox0-2-aminopyrido (2, 3-d) pyrimidine-6-carboxylic acid) which had been known to be its metabolites
were campared with those of piromidic acid. p-Hydroxypiromidic acid showed 1 to 4 times higher
activities against Gram-negative rods but 2 times or more lower activities against Staphylococcus than
piromidic acid. Substance N showed considerably lower activities with the MICs of more than 100 zg/ml.

3) An antagonistic effect was observed between piromidic acid or A-hydroxypiromidic acid and
certain nitrofuran derivate (e. g. nitrofurantoin) in the antimicrobial activity against the group of Proteus-
Providence.

4) By the thin-layer cylinder-plate method using Sh. flexneri 3a 5184 as the test organism, active
concentrations in the body fluids were assayable to the lower limit of 0.1 ug/ml, Following a single oral
administration of 1,000 mg piromidic acid, the blood peak levels of 5.2~7.4 yg/ml were observed at 3~4
hours with the persistence of more than 1.2 pg/ml over ensuing 8 hours. Urinary levels were 68~300
pg/ml and urinary recovery was 5~15% during 12 hours, It was also excreted in the bile at its maximum
concentration of 160 pg/ml,

5) The metabolites of the agent in the body fluids were separated and identified by means of a thin-
layer-chromatographic method combined with fluorescent and bioautographic technique using piromidic
acid, B-hydroxypiromidic acid and substance N as the standard compounds.

In the experiment, there existed a linear relationship between the logarithmic concentration of the
drug and the square root of dimension of inhibition zones in the bioautogram. Consequently, its each
active metabolite seemed to be assayable quantitatively by this method.

The approximate ratio of piromidic acid (including some of Substance B) and A-hydroxypiromidic
acid thus obtained were 2 to 5: 1 in the blood, 1: 3 to 25 in the urine and 2to 7 : 1 in the bile, respec-
tively,



