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Pipemidic acid ¢ A LTAFLTH - Lick» THRELADELYRHBLRAY, BERLY
RRAD RIS 12 MO EMERICD W TRIBIICHRR LIze £DOMR, tetracycline, strepto-
mycin, erythromycin, colistin s X ¥ polymyxin B (2 pipemidic acid oA THECE »

7: ¢ Bhir &4+, sulfisoxazol, chloramphenicol,

kanamycin, ampicillin % X U cephalexin &

OEAR TN RY, £ LT, nalidixic acid & nitrofurantoin & DAALIZERIHRYM
HBTRLIENbM ot 22T, NEADPI\ nalidixic acid LOHABRY ERBICLDL
~, CORANERYRY Lo EXRBE L, ChHOEMIL, MR THS(OMNENM, BN
BERRMCKTIHRT, HBARZ MADBAYEL I HMNORNBY LIcHTLnb, &

hicARE 5L LDEMBTE Do

2 2 X

Pipemidic acid, 8-ethyl-5, 8-dihydro-5-oxo-2-(1-
piperazinyl)-pyrido [2, 3-d] pyrimidine-6-carboxylic
acid trihydrate (PPAYViz e 7 5 Al & MWD&
EKFELTALhTHH, WEDOHEE e nalidixic acid
(NA) cEdicsidie NARSEN b HIMAEREY L
DtvbhTxHY, hBakh, ShizfRANFTD
b0 Lidl, bhbhiz, BRARRELEC L 58%
ERFRCEHER BT LEERT, HIEAR2
roihK, HEHDONE, B5\RHERHE LR
FROBEY BN PPA AR ILCRHH IR
FORFHRELR R,

BHEHE

¥H : PPAORKRIZKHANEL AR PHE—
HMELLRELXZ T, T, NA OFKIE—NE
HLREMENLOEIRICVORER L, £OfiD
EHAXEUT + A7 HEO LD (BRT 4 A2, B
I 5 12 &, T7ichb, sulfisoxazol (SI),
tetracycline (TC), streptomycin (SM), chloramphe-
nicol (CP), kanamycin (KM), NA, nitrofurantoin
(NF), ampicillin (ABPC), cephalexin (CEX), colis-
tin (CL), polymyxin B (PL) % X U* erythromycin
(EM) %ZBA TH\W I

B Lk PPAN Y 5 AR HEIRY Loz &
2o, ERIERE E LTI Escherichia coli NIH] #:
RV, 6 B ROEENONECIL Klebsiella pneu-
moniae, Serratia marcescens ¥ X V% Pseudomonas

aeruginosa DESKIY MRS AV 1,

Kiith : IR BUNS M D 7225 D WA FEIBIC 1 Trypticase
soy broth (BBL) %, ¥ 7-:BFEZTH WA BTN
IR T R 7 K (BK) XAV,

GEMBOA LY —= v 7MW : MEM, }XUPPA
YENRENO0.1, 0.4, 3LV 1.6ug/ml K BLRKE
B MWL, Fhic E. coli NIH] o8 BMMO%
IRy, 10" @My AE 85 mm ORIV
EICHGCEL D L5eR), AHCHREORMTA A
2R FD LK I\T, 37CC 1 (185HA) MHRLE
HROHEL, FRFTL A 212X 3 ERAORNEL
BOHEY EEFITH & PPA ¥R UFPH L CHETS
CER XA

SHRAZROMERAK : PPA 3 XU NA 0 2 =85
RHXIED, ThEhOERK 0.5ml Fo0HaEEY
Y- VvicAh, l4ml oEXEwyng T, Rix28E
D2EKFOBALESURATIRE L1, Thic, #E
MM B Y, HEFTHIC 500~1,000 HO¥
BREXBIOFERLTEECRE L, 37C T1X
ERLT, HBELRERYHE LI, HEL, %0
REIChHrb Y, BERLMEFTRD 60% ¥
TiH, 60~10% %4, 10% LTFi+&L, £%HH
8 0.05% LTF) nbdiz £, -7 Bbhivd
D¥—L L1,

" &

BHHBREDOR 2 Y —=v 7RB
PPA % QUEREM b TOLXBRF T AL LD
E. coli NIHJ ki3 5 REMIEFROBEE L, £0%X
FsEi bk DfEic T 5 MRHE% Table 112 ¥ Ll A
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Table1 Growth inhibitions of various drug discs
against E, coli NIH] on pipemidic acid-
containing modified Mueller-Hinton agar

Fig.2 Antibacterial effect of pipemidic acid against
E.coli NIH]J in combination with nalidixic
acid on modified Mueller-Hinton agar

Conc. PPA | o 0th inhibition zone (diameter

(#K/mlgi’r' : mm) and relative size .

drug S loa|B/A| & [C/A |
sulfisoxazol 23 28| 1.00 | 26 118 | —
tetracycline 34 82 0.94 | 34 1.00 | —
streptomycin 36 86 | 1.00 | 385 0.97 | —
kanamycin 32 32 | 1.00 | 36 1.18 | —
chloramphenicol | 89 40 1 1.08 | 47 1.21 | —
nalidixic acid 29 80| 1.03 | 46 1.59 | —

nitrofurantoin 16.5 {18 | 1.09 | 22.5! 1.836 | —

ampicillin 26 27 11.04 | 31 1.19 | —
cephalexin 17 19111219 1.12 | —
colistin 15 16 | 1.07 | 14 0.93 | —

polymyxin B U 14/1.00{15 |1.08|—
erythromycin 29 [28|0.97|29 1.00 | —

Z12¥#0 55, PPA ORXFRAOHMEBBEIC K -
THIERBREAYREAERLRLVWL DO (EMK 1.1
LF) i2 TC,SM,EM,CL, XU PLOSHTH D,
LREARROAL LD GENE 1.1~1.3) 12 SLKM,
CP,ABPC 35X U8 CEX 0 5#, EWLELAXRLAD
DiZNA & NF Th o1,

BHEHRORTRR

A2V —=v 7RRTCHAR X DHRDRO MM K
Hahi-bok 2/}, EEOHI LT ABPC %,
HEOHH Hix NAXEATPPA LOBEARIOWT,
ThZh¥ 2 5B AROREOB G TEUPHRLET
DREBEEORBOREYRILTIHEC X > THEDR
YEROCHE L, BRIFRHEELTUL, 7, A2
Y —= v 7RRIH\ 1= E. coli NIH] #kx B\ 1o *
"Fig.1 Antibacterial effect of pipemidic acid against

' E.coli NIHJ in combination with ampicillin
on modified Mueller-Hinton agar

Conc. ABPC . Conc. PPA (ug/ml)

o Gug/ml) 0 01 02 0.4 038
0 # o # | —
0.05 # O o# #| —
0.1 o# # H | —

0.2 #o# H o+ | =
0.4 + 0 x :t ;
0.8 — — —_ -

Conc, NA Conc. PPA (ug/ml)

(ug/ml) 0 01 02 04 08
0 # # # # | —
0.1 #  H# # H# | —
o2 | w4 #[— -
0.4  ##| - - -
0.8 - - - = -

Fig.3 Antibacterial effect of pipemidic acid against
Klebsiella pneumoniae in combination with
nalidixic acid

Conc. NA Conc. PPA (ug/ml)

(ug/mb) 0 02 04 08 1.6 3.1
0 Boo# # # | -
0.2 #  # # # H | —
0.4 #o# # H | —
0.8 # oH o+ H |- -
16 # H |- - =
3.1 - = = = = =

Fig.4 Antibacterial effect of pipemidic acid against
Serratia wmarcescens in combination with
nalidixic acid
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DR, PPA L ABPCo#tA (Fig 1) (1EMZRT
HBOEK LT, PPA L NADHHE (Fig.2) TIXHL
NHEESEDOH B = Edbhot, £ T, PPA &
NA T LCREBREM Y H T 5 K pneumoniae
(Fig. 3), S. marcescens (Fig. 4) ¥ X UV P. aeruginosa
(Fig. 5) T 20BRRY Lo~ £DRER, PPA
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Fig.5 Antibacterial effect of pipemidic acid against
Pseudomonas aeruginosa in combination with
nalidixic acid

Conc. NA Conc. PPA (ug/ml)

(ug/ml) 0 04 08 1.6 381 8625
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& NA 2% LV RBEHT Lol et o Ry Kle-
bsiella, NA iz X h M52 D W\ Servatia, is LU PPA
12 X b 20> Pseudomonas D 3 WO\ FhOWEET
{, PPA & NA OftFVHRHRE LSO LHHRS
hic,
* ”

AEFFEOBMEIALIRE L -T, HLUWHEHED
BARSLETHDZ LiXRE TRV, L L, FHO
EFOMBEENC L > TWHRE, Ththofgic
xtLTERCAEAY L D, ThbyIbiEMc
FATHIHOREEHLELD L LERC L EEL
bhz, £, bhbhii, 775 rBkttEc@hii
BhOxtd, Ketim\ PPA R LhEFBTERL
120

ERYEZLLHE, RAOKRRECHSRYSCLE
STERBBFED R LT, HEAR2 bLDRIcHXK
FEEAETHZENELORD, LML, chbhofs
EAREMORRECHTAFRATEASEL b » T W
T, MEEEAMETLTCOLES L, ¥, BEIfFELHE
FTHZERBLTiREDR, LichisT, HALDE
Fix, Pl LLHENBER, TETRIHEDRYHLDH
TL0T, ¥, ERLBEIERAOV DTl
Bis\e

2T, 2T, AR ->THROB IS L0 EE
DHEHBEOHTHLE, (FRBFORLS L OX MY
KRBATRR L TOHKE, SLKM, CP, ABPC ¥ X
V¢ CEX (347 &% PPA LB X » THEYE
DEED, 6, NA S LU NF CREBLHESNE
OB BB EDbhot, LEN-T, ThbDHE
Fiz2T, P ELBATHVAIENTETHS L
Ex1bhb,

Livl, A2 Y ==y 7BRRTRH#ABOHRLERY
Cad o ENTREVDT, HEHROEEORLEY
e, ThEhBEMORL PP ABPC & NA
YBAT, HRIBOTMIEEEY LOXI, EOME,
PPA . ABPC Lo {HRiHIMMRBBVIZERL DY
RHROEVLDOTHHDIM LT, PPA L NA ol
BHERHBEY L > TV A ENFLM LT Thh
B, A2 Y ==V ZRRTHE D KELENIORS,
DIV ERBRE B HHTE ENbhatz,

o, HABRYELS, BFRAL YL, XOLR
A, At PPAY LW UE% 73 NAYY tofide
ELIE>T, WEROTEEN KL, ThELORRE
ST HEMAMENY LP SR SHBICOVT, SHEH
BHRY LRI, £EDOHE, ThoovTholitic
#LTh PPA L NA DAL HRHRLY O LB
BB Xhi, Tbd, NA BB\ 2 PPA O—HKL
hiEFE oMM LTL, oMMz ThEhlikl
h e W ETHRBILDTH B,

AR MAcHGHRMELIZReH, TTCRAMRLTE
AtsiNcrihvoThind, ThifPekslt
AL, ¥, 2o LAY L D, RKAONRE
BHREYVD-TARYELRET Y, B IZHEND
o0 bDChhillrbicvy, £ D A PPA R,
NA LBilomEY L -TED, FORA, B0
SR TOERYL NA LR LERYRT, LT,
PPA L NA ORAVHEDRY L > TCWBHZ L, B
RLELTHD, in vitro DG RIHEN CHEESAT
OYHRYWETE, FoLb, ARLYROTLHTES
2o, BfeAOTEEYERT S - L LMSTE, Bh
TANME B LD LB RS,
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SCREENING OF DRUGS EFFECTIVE FOR COMBINATIONAL
APPLICATIONS WITH PIPEMIDIC ACID

TosHiHIk0 ARAl
Department of Microbiology, Keio University School of Medicine

We examined twelve different chemotherapeutics for their antibacterial effects in combinational
.- applications with pipemidic acid (PPA), and found that tetracycline, streptomycin, erythromycin,
colistin and polymyxin B had independent effect, sulfisoxazol, chloramphenicol, kanamycin, ampicillin
and cephalexin had additive effect, and nalidixic acid and nitrofurantoin had synergistic effect with
PPA. Despite the similar patterns of absorption, distribution and excretion with PPA, NA is known
to have slightly different antibacterial spectrum. Therefore, the combination of PPA and NA could
have wider antibacterial spectrum and more antibacterial effect on various Gram negative bacteria
than either one of them.



