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FFB X OFFELUE BRI BT % Piromidic acid 2B§3 5
BN, BROBTIE

JEINEES - BIRE - bR - KRB 6
A fe - FEFE - RAKE
KRR T3 XL Bk 1L e

I I U & (£

Piromidic acid 13 KAAMEHRN&H BEPIFEFT
AERIN, MEINLTHFUOHEEEA T, x#i2 Na-
lidixic acid HAOLERER S X CHERE & XX
H2RIT, FLUT/52REBECENTHS L0
BED» S, AARIFABEFCISHALUTHED 2 RALE
A, BURBRARRFESE, RAREEL X ORABEL
KEICAAL, ARCKRAE, yVvEX5H, BRES
Y4, WEAKBHE, SBESICFvoFrE—JF RAEIK
%43 % Piromidic acid (I FP A &#3) & Nalidixic
acid (I FNA&#ES), PAE B-Hydroxypiromidic
acid (&I'F f-Hydroxy PA HE$) & DHEN O
BIFPAOMABEZNELIZOT, LUTZORE%
WET 5,

I m ® A

1. /&

HFIEE, FRREE LD SEE L E 64 %, B
RETVA 168, HrexT EHBHK FREABE 1
¥, 1RBETE 23 ¥k, Plesiomonas shigelloides 2 ¥Riz>
WT, PARKHTIHENY FRAEFET MIC %3
~NTi,

{f sz : Mueller Hinton (H7K) pH 7.0 % FW3I
EL1, AFCNA OHE & s XU f-Hydroxy
PA OHEIIS BB 2177027

2. B O#

A) PAELNA L DHENIDOHLE

1) T HHED

FFBE, FFREE L S L 64 BRTOWTD
BRI 1 @ L5 PA TRWWTL 6.25~100<
mcg/ml THEJEV MIC % jRL7c2s, KL 6.25
~25mecg/ml OFEEICHH, K¥ix12.5meg/ml D
MIC #3&L7=A% NAIL1.56 meg/ml » MIC pik¥
i, 2~3BENADES BRWESHRRLI,
7o dHER 2 HicouwTix, $Hidk#l CP, TC, SM i@
100meg/ml LA EDfitER R LAHKT, NARH LTI
100mcg/ml o MIC #/RL7chS, PARDOWTIL 100
meg/ml LA EDRERR LI,

2) BT AT aEn

Be 7Y A 5K 16 B OWTIIR 2 D kD,
PATIL 1.56~6. 25 mcg/ml oFFHICH Y, FD75%
123.12mcg/ml T, NAE MIC Rn—FK L= Dit 3.
12meg/ml @ 1 HDAT, PAXHNADIEF S » 2 BfE
WE DA BT,

3) HAEXSHECHTHAHED

P E R T MR BHRICOWTEI 3D LD PA
Tit 12.5meg/ml © MIC #7RU7% 30T 48, 25
meg/ml © MIC % 18 #, 50 mcg/ml o> MIC 19 #:
T, 100 mcg/ml Ll ED MIC ;5L DI 7 b
7228, NA Tk KE5H28 3.12~6. 25 meg/ml o MIC
#RL, PALBEEOENED LR,

1) FERABEE S AH5ED

RERRBE SR 11 B oW Td M4 kh PA
23\ T 0.39~100 meg/ml Ll & @5V MIC #7R%
L, 12.5~50 mcg/ml #/RU7c#kix 8#%Hbv, Thb
X, NAXD 2~ 3BMIEMIE-, LiL, NAL
PARR UL MIC %5RUL7cHiE 0.39 meg/ml iz 2 #kH
b, PAMHED 183 1 BREDOETH O,

5) RBRECKTHIED

IR SRR 23 BRe KT PAOHENIIR S D&
BH, $XT100meg/ml Ll EDOMEARLICH, NA
IZE\TIY, 25mcg/ml 14k, 50mcg/ml 94k, 100
mcg/ml LA E13¥EDLIEBOERTD BRI,

6) Plesiomonas shigelloides =3 AHiE N

Plesiomonas shigelloides ZyEtk 2 ¥k iwonT D
PARxT% MIC iz 6D &k h 3.12meg/ml 7
L7=2%, NA iV Tik 0. 78 meg/ml & 3.12mcg/ml
D MIC #RLTWIC,

B) PAX B-Hydroxy PA & OHETIDHEK

1) FFECH A HE N

FRHTE 64 BRIZOWT O P Ak X O f-Hydroxy PA
st35 MIC X7 &b MIC —Z#kiL 6.25 mcg
/ml 1#, 12.5mcg/ml 2#%, 100mcg/ml Ll 12 #
ThHh, MOEKEIPAXD f-Hydroxy PA 03528
2 BEREHE IR D1,
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M1 FREOPAENAD MIC (n:64) K4 HWERKBEOPAENADO MIC (n:11)
100< ae 100< ~ L4
100 p 100
50 1 50 1 .
= 25 4 we o 25 o .
g . 4 . o
w125 .« u 2 12.5
g ~ ]
: 6.25 e e éo 6.25
&~ ~ i
3.12 < 312
[
1.561 1.56 -
0.78 0.784
0.39 0.39 4
0.39 0.781.563.126.2512.5 25 50 100 100< 0.390.78 1.56 3.126.2512.5 25 50 100 100<
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< .
1007 100< 7 <@
100 4 :
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p
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E .51
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g 6.25 . =
f £ 6.25 1
. 1 B P b5y
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| <
1564 . . S
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. NA (meg/ml) 0.390.781.563.126.2512.5 25 50 100 100<
NA(mcg/ml)
6 Plesiomonas shigelloides DP A &
NERT MIC (n: 48 E
K3 + F7HEDOPAENAD ¢ )) NA® MIC (n:2)
100< i , 1oo<w
100 100
50 e 50
C o 251 Eo. 25 1
E
5 12.54 LA = 12.54
© g
g ~
~ 6.251 ¥ 6.251
L &8
& 3124 < 3.121 . o
="
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0.78- 0.78 |
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NA (mcg/ml)
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2) BTy AT HHED
B e 7Y A48k 16 Biexd 35 PA © MIC 1K
8DLEhH 1.56~6.25 meg/ml =Hbh, A-Hydroxy
PA 1% 3.12~12.5 mcg/ml T 1 B DEID bhic
2 MIC —%#iE 3.12meg/ml 7#HH, PADIES
231 BFEE I R 0T,
3) FAEXIHECKNTHHED
HE R TR A8 HRicxtd s MIC BR9DEEk
b PATIL 6.25~100 mcg/ml LA L& 7R L2 B-Hy-
droxy PA 23\ Tk 6.25~50 mcg/ml > 2 ~ 3 B
‘B-Hydroxy PA @ MIC 1<, PA & p-Hydroxy
PA » o—F#kiT 25 meg/ml 12 1 #Ha bt
) KBECTAHED
HERABE 11 fhicxd$% MIC 12 P A Ti 0. 39~100

K7 FAEHDOPAE B-Hydroxy PA ©

MIC (n: 64)
!
100<7 P
1001
E 501
E
B0
g 25
= 12,5 i
? 6.251 ig.: .
E. 3.121 g{' ,'§=,
& 1.56 s
0.78
0.39]

0.39 0.78 1.563.126.25 12.5 25 50 100 100<
PA (mcg/ml)
X8 Bxre7vA+dPAE f-Hydroxy PA @

MIC (n: 16)
100< 1

100
50
25 4

12.5 , .

6.25 - _ e

3.12 et

B-Hydroxy PA (mcg/ml)

1.56
0.78
0.39 +

T T T T T T T T T :
0.390.781.563.126.2512.5 25 50 100 100<
PA (mcg/ml)

mcg/ml Ll E#5RU7cAs, B-Hydroxy PA Tix 0.39~
100 meg/ml THotz, LALKIOD XS THELELD
C1BEOEHB LD, b Dddh, MIC —FKk
1% 0.39mcg/ml 1#, 12.5mcg/ml 1#%, 25mcg/ml
1 TH o1,

5) FEECHT oA

A SER 23 ke 35 MIC K110 kD
PATIE3XT 100 mcg/ml P ETH2oi s, B-Hy-
droxy PA Ti¥ 100 mcg/ml & MIC % 16 ¥Hok
2, BEOEIRD bhichol,

6) Plesiomonas shigelloides o543 % P

Plesiomonas shigelloides 2 #izxt+% MIC 13X
120,35 H PA, B-Hydroxy PA & 4,1c 3.12mcg/ml
? MIC #7RLT

9 HALEXFEOPAE B-Hydroxy PA @
MIC (n: 48)

100< ”
100
50 i "eee

254 . oo Lid

12.51 o i
6.251 L ]

3.12
1.56+ ' °

0.78

B-Hydroxy PA (mcg/ml)

0.39

0.390.781.563.12 6.25 12.5 25 50 100 100<
PA (meg/ml)
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50 1 s .
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12.5 o/ eve
6.25 - .
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K11 ®BEOPA & f-Hydroxy PA o
MIC (n : 23)

100<

100

50 M

25

—
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K12 Plesiomonas shigelloides ® PA &
B-Hydroxy PA @ MIC (n:2)
100<
100
50
251
12.5
6.25
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I frRE (BRBIORR

REFEEF 5 4 (fkE 50~65 kg) i=o\T PA 500
mg (2 A7 n) REEREORSEL, 85, &5
#® 1, 2, 4, 6FAICRML, MESH, RERE L
T E. coli Kp ¥%#% L Mueller Hinton $%#1 (pH
6.0) THy FHRICTHEL, M13D LI h SHEFD
SEHSfEE 1 BRE 2.7 mcg/ml T 2 FERE 3. 18 meg/
ml ¢ ¥—27 #RL, 38RHfE 3.1mcg/ml, 4FRHfE
2.92mcg/ml & WIRIET L, 6 BRfETIX 2.56 mcg/
ml OfiFEERRL TV,

V B )73

1. BHEEGS X OHRE HiE

KETBEILRBRIC R IR X OFRFELEERE & LTARR
L4 E1 A~12 BETO BEOATHS, L

[13 Piromidic acid 500 mg &ZO#¥E
MmAA#EE (mcg/ml)

4 -
m -
i 3
i
®
2 4
1
meg/ml
1 2 3 4 5 ¢
- o)
e B B ]
No. 1 ’ 2 ' 3 ] 4 6
1 32 | 34 | 26 | 31 | 28
2 | 29 |38 |36 |33 |28
3 | 28 | 29 |33 | 24 | 26
4 | 27 |28 |24 | 23 | 22
5 | 1.8 | 30 | 36 | 35 | 2.4
¥ | 2.68 l 318 | 3.1 | 2.9 | 2.5

DOPRIIHRRIEE 34, FFAREELL, yrex58
F GREEED 1148, B 7Y AR %5 4, SBE
W GRIRED 74, 3 XUSRFIBER CHimse)
B2 LIEARREORH AT EE e o EaEF 013
BTH 5,

HRITIIBF 224, HF 18K/ TERKTITIE 0~10
F:164, 11~29F: 114, 30~49F : 94, 50
FULE: 48 TH%,

¥h5HEIT 1 BEFE 30, 4035 L0 60mg/kg @ 3
FEE O L HECO\WT 5 BRI D52 7o,

2. B #®

a) FRHFIEES XOFFUREE T 5 P ADHBRE

#®

FFIEE 3R/ KL 1 B H5E 40mg/kg 517
EFITIIR LD LR D, MEDE, BESHREL L 36
F1 2 Gl HETHot, TeRIMKHEET O FHBET
2.3 H, HEMEKETO EHABL A7 B, BHEVK
FTOFHALL8.3 H, TAETOMSRKL0.7H
THolk,

FHUREE 1 LeonTit 1 BHEE 40mg/kg T,
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#1 FKABE, FAREE YL TRSERE, BRCT ) AEBR RBEER
%, HRrtEZ T s Piromidic acid KR  (EH : 408)
N P4 é&':}g ¥BH R e BRH |EHEN BIER
¥ | KM 8 E s
mym>§iﬁ %i?%@i?T%itm B E K
= 7 BoF | 40 2.3 4.7 8.3 0.7 2/3 2/3 0/3 0/3 0/3
REH | 40 _ — — — 1/1 1/1 0/1 0/1 0/1
e R TR 40 3.3 4,6 7.3 3.4 2/7 3/7 1/7 5/7 1/7
60 2.0 4.3 7.0 2.8 1/4 3/4 1/4 3/4 0/4
Bxe 7Y +E 40 2.2 3.4 5.2 2.2 5/5 5/5 0/5 0/5 0/5
P ™ B 40 2,2 3.5 5.2 2,5 1/4 3/4 0/4 2/4 0/4
60 3.3 4.0 6.3 3.3 2/3 2/3 0/3 1/3 1/3
30 1.0 4,3 5.7 1.7 — 3/3 — — 0/3
E4] & # 40 2.6 4.9 7.3 3.5 —_ 6/8 — — 1/8
60 2.5 3.0 4.0 2.5 — 2/2 — — 0/2
MRS RIIBHTH O, V mAEFENRELSUCELFNRE

b) FFVELEEBREEC T 5 P ADKBERE

FEERAYBELLBEZEL DL ERx SEHYBRH L1
ZizonWT, 1 A5 E 40mg/kg #5744+ 60 mg/
kg 54 BIZOWTLE 1D LK YT, 40mg/kg #
SEGI T AMER R 7 Gl 2 GIE R CTEIRZI R 7 6
i 3PIERITHo7h%, 60 mg/kg F5FEFI TV MIEER)
B4GIb 16, BERHE4OIF 3FCHERTH 2N, &
BIMWEEE, KRSk BHEMR, T#ETo¥EA
iz owTix 40 mg/kg # 5 x1h 60mg/kg BESIER
DIE 5 BEERAREOHFILLRLT ST,

B e 7V A B EE 5 LT oW Tik 40 mg/kg #
L1, &0E, BESREELCEHT, yLrEXTE
EL ) LERDEOBFEILL~2 BRI,

FAEERY B LB MERLEE T L 40 mg/kg
B85 Uiz 4 FEFIC DV TiY, MR 4 Bl 1 61, ERK
BHE 460k 3FC BRI THD, 60mg/kg 5 3HIT
3, MEDER, BERDRE b 26E%, 15180 TH
Dt

FEER Y B URME R o728, FRERRELE
fehotciBsk (R BEe oW THRE L, 30 mg/
kg H54ER 36, 60 mg/kg BEEM 2 FlE bic FRK
BBRIIETH O, 40 mg/kg BHEFEH 8 FITIL,
6 BN R RER TH N, MIEHE, HMKHEE B
HEFR, THETOFEHREEThThyLEXT,
B e 7y AEB%, SBEEER JUHEBEORXE
EREECOWCTHE TS L, WThoRBR LT
3, 40mg/kg X v % 60 mg/kg HE5RED 135 K EERED
RoHEIEHTH O,

PAHLEEE 16 BT oWTHRER, #HE5E, HBEK
T LEMSCRmAE TR, AR, Rk, mess,
~<t/7Yy bEO MK HEL GOT, GPT, Al-P,
T-P, T.-chol., CoR, ZTT, A/G 7¢ &Ittt s
ELieh, K 14, 15 O % 5 CHECRFEIXED bhis
ot

VvV B # H#H

P ABGIER 40 Bk, BUFRA% RO 0 36H
b, ¥rEx5HE%E (A0meg/ke) 1P 0B%Y, BFRE
B 10 (60 mg/ke), BEHES (40 mg/ke) 1HILE
LRER, FRLFLcs, BRBEEEIRSFIET X
b, BEMHEFNT 60mg/kg 5 X b 40 mg/kg FEIT
BETHZ L X hEWERIIBEERL, ToOMOBIERI
L RBDdDbhienDol,

i # 2]

1 PADHEINIHFFE DKL 6.25~25 meg/
ml ®» MIC #;~xL, NA 1.56 mcg/ml ¢ i35 &,
2~3EBMENADIZI BNRWIIENDER LI, ¥, +
LNEXSHE, BRETVS, RERABE, Plesiomonas
shigelloides, BHEIZ>WCHEEE, PA XY NAD
F5RNBUWHENEYRL

2) PAYX BS-Hydroxy PA L oI % i+ 5% &
FFIE, rAEXIH, WEKEHE, BRBECOVLTUL
PA X b p-Hydroxy PA i3 55\ 1 ~ 2 BypsHE Ims
B, BRE TV AZDOWTILP ADiE 5 Hip-Hydroxy
PA b 1BREHE X L, Plesiomonas shigelloi-
des =2\ TiL P A & B-Hydroxy PA o MIC (1[f—
THt,
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K14 Piromidic acid ##5BRZOMKBEE
RBC WBC Hb(%) Ht(%)
15,000
500 | 100
-4 50_
10,000 -
400 -
~ 407
5,000 - §
300 T~ 501 301
X1 I S E—— T T 1 T T 1 T T 1
fi 3 % 0] H % B & % D) H 1%
X115 Piromidic acid #¥5 B E D& ENHRE
9, GOT GPT Alp-ase © T-chol
69 14.0
62 .
50 50 . 200
10
| | 4 180
30 30 -1 160
b . " 5+ § ;_ 140
10 10 ’ - 1204
.'h T ,: ' ‘I T 1 T 1 T T Ll
il ih % i) th #% i i #% i ih #%
T.P CoR ZTT A/G
‘ 2.14
9 6 8 1.8 \
8 5 7 1.6 \/
7 4 : 6 1.4
6 - 3 5 1.2
5 2 4 1.0
1 3.0—————— 'S 0_52/\0.66
T T 1 l‘ T 1 ', 1 1 T T |
Wi s # i eE % i} i % i il i*

3) BEEEES5 LTS 500 mg & 0S5 OWT
W 1RRRE 2.7, 2 B§RIME 3.18, 3EFRIME 3.1 mcg/ml
L 2RI AR ER L, 4 BERfE2.92, 6FF
[ 2.56 mcg/ml LH#IRIET Lo,

4) PABLSBECTHRTLIREN, #5K BERT
1 BRE%IC MEFRIRE, (LR L ER LIS,

LR &R EIREILED Bhithote,
5) FRFIEE, HFREE B IO RFELE BEE
(Frexs 8%, Bres ) A HEARE, GHEESR
EB IOHBREBAES) ©oWT 1 BERETY 30,
40, 60 mg/kg #E5 D 3FCOWTIE, WThofkEic
SLTH 40mg/kg 53 X » 3 60 mg/kg BE5EFFD
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135 2 RIESR, HRES, BEMR, TEE TOF 2) fnEEEs, 134 : Piromidic acid @R A il 8 #
BEBOEREROBEL T Ch T, FA, —RTRERNT 5 E8, F17EARLE

6) EFAZ oW TL PA#®E 4R COVWTE, 1 REFLSRAAKBRS, HR454108
R HEY, 2ACER, HEREFLC, ToOfoE 3) &I Ed» fEBK T 5 Piromidic
TERIZE L BDbhisd Dl acid #iE, 21 HAEERRROVWT, HI17H
x [ HAGRRURESRA AT XBS, WM45H10A
1) M. SHIMIZU, et al.: Piromidic acid, a new 4) K& R, Z» :Piromidic acid OMEFENI S
antibacterial agent I, II. Antimicr. Agent FITHRTGE, 8517 B A A LEREERXEE

& Chemoth,-1970 : 117~128, 1971 AR ERE, BR45EI0R

FUNDAMENTAL AND CLINICAL STUDIES OF PIROMIDIC ACID
IN DYSENTERY AND DYSENTERY-LIKE DISEASES

MuTsUO KITAGAWA, SHIGEHIKO SUGIYAMA, KUNIO NAKAJIMA,
MITSURU AKAO, MINORU NAKAMURA,
TOSHIYUKI TANIGAKI and HIDENORI YASUI
Osaka Municipal Momoyama Hospital

Piromidic acid is a new antibacterial agent which was synthesized and developed in Japan. It is
primarily active against gram-negative bacteria and shows no cross-resistance to antibiotics and synthetic
chemotherapeutics other than nalidixic acid. Its clinical usefulness for the treatment of dysentery and
dysentery-like diseases was investigated with some fundamental examinations, The results obtained were
as follows,

1. The minimum inhibitory concentrations of piromidic acid against most Shigella strains were 6.25
~25 mcg/ml, which were 4~8 times higher than those of nalidixic acid. Piromidic acid was less active
against the other gram-negative bacteria than nalidixic acid.

2. In comparison with antibacterial activities between A-hydroxypiromidic acid, a main metabolite
of piromidic acid, and piromidic acid, the former was 2~4 times more active against Shigella, Salmo-
nella and Pseudomonas strains and pathogenic Escherichia coli, 2 times less active against Vibrio para-
haemol yticus and equally active against Plesiomonas shigelloides.

3. After single oral administration of 500 mg of piromidic acid to 5 healthy adult volunteers, an
average serum level was 2.7 mcg/ml at 1 hour, 3.2 mcg/ml at 2 hours, 3.1 mcg/ml at 3 hours, 2.9 mcg/ml
at 4 hours and 2.6 mcg/ml at 6 hours,

4. Piromidic acid was orally administered to patients of dysentery, carriers of dysentery bacilli and
patients of dysentery-like diseases at doses of 30, 40 and 60 mg/kg/day with favorable clinical effects.
Efficacy was better at 60 mg/kg/day than at 40 mg/kg/day.

5. No abnormalities were observed in hematological and biochemical examinations after serial admi-
nistration of piromidic acid to patients for 5 days. Among 40 patients receiving piromidic acid, 1 com-

plained of thirst and 2 nausea and headache. No other adverse reactions were observed.



