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LHBEBELZC A0 LB R ESIE 18 Flic Pipemidic acid (PPA) *i#5 1, &
R EE L EEYAE Lic, PPA 1HE 1.5g 3@SRFEMH T, MIC 100 ug/ml LIFo
6B, B3 AKE TR\ o AMET S, MIC 12.5 ug/ml 0 2 FE & 3#IL 7 HER
EHEY R, BMEMERYYECIY PPA 1BE 1.5 OREBECRIATETEELDNS,

PPA 188 2.0g 4E4REE 12 Blcks\Tix, MIC 25 ug/ml LATFD 17 kT, HEE1
A 8Bk, 2 BEIC5H, 3HBICIH, 4BKC IENNEEL, BEBLEDLh 7o (RE
#9fEf iR Bactericidal Zone), MIC 50~100 ug/ml o 6 BifkTi3, 5 1~3 BHIC 5 KL
Lichd, 205 b2 BRICHEBEYRD I (R/EIEfEAR Minimum Inhibitory Zone), LLE PPA
DOEREBDOEITET XA KIBIHREOIHEMND, PPA i dose response pFEbbLNWB LEL
%o

D X57 PPA 1A& 2.0g OFRC XA%EE, BREShAER (EEK 104~10°/ml §)
FIVEEL IEBFRTBEE IR, ThbOEMEL E. coli, K.pneumoniae, P.aeruginosa,
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P. maltophilia, P.rettgeri, P.morganii, P.mirabilis ¢} Th b,
DEopigr#c PPA 1 BRGER JOBREHBICOWLWTEREEML T,

F L &

NEWEOBRYRX RN T 2B, HEESLDE
flic X 8%, X5 double blind test 7 & B F
ErAVbhTuwd, ZOHECRS, B BEK
T, LriBERGRYEROCHETE S, FHROLE
fiFENICh EDBANLD, BB O X5 kFELrE
Blio Tihbhb FHESBREZORKBERERC
Cefmetazole (CMZ) ##5U feaih, BRI DS
BOoMBYBET LX), *ONRYERNE
fliTszenT&L, METHE, LREMEYESRH
RE®BMMEY 210

BiEBA% X h 1 Pipemidic acid (PPA) 3, MRRHI%:
AORBNBEVCIFBRE L RPBENLBLRY, HEA
<7+ 7 ALAEHET, AEMER ATV 2 RREY
RLHETE77 aBUBECHLT, T<ChERBED
AT LN, BEBEIR TV 3,

2T, FHEREORFPEEOHBEREL, PPAD

BERORYEZBEACEMT 5 L L b, RROTEAY
BREENVThORACLHEATE 222 pbeHE
Lto TR, FIHOBNEERTHENTERD
T, TOREOBEYRET 5,
7 A

1. XNREE

B )k ie X 5, FIEWEORHR % B b
TaIBRE, FRBENBRECARBRO LV
&, BERMENOMEYEROCERLS B, dib
BAEBTHB, THIRELIBELLT, HEAV=Y
N T — 7 Ak EE LT B O MR S R RRRE
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Ky OREELER L BEN D - To SEOBE T
Bf 53 £9 AH»b 11 AOWEMEFTE, BELSHE
HEhI- B PPA OHEARY + 5 ACAKLIE
EA@ERC B ORI T, FBEO LB ied -
fro REBEBOREDIDEALT » 2 FY L1 HE
3.0g R 1 BREUERE LKW, HEREYERKL
#o

#1%: 6%, PPA 1HE

3 BRo
wo®:12 #, PPA 1HE 2.0g, &4,
L BEHRET & AR,

ARLABREMELTHETH S,
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BEATERIRE L, 2, 3, 4, 7 BEOREFERI
W, EERE REEORE, SOLRBRIORHE
LEHEY 2B OV T MIC 2 HIE L,

ChODRBERRHD DL THD, 78 - TEES
FHME LT, PEA MEHEREH, ~,2vF—%
R¥gH, DHL &R, NACERF M S frefu
Too ThHEMIZ, R 1ml WREEEALEK 9ml %
melboxEERHRRL, £HRK R) © 0.1ml %
B, =v 7 -FETEMECTFECET

AHRORTIILIBAME AP @ik, 7 FukEE
RENES T AGHEEIIBAO FERHE -7, EF X
BRTXOREBOELEZHUR LIcbORBRE L L,
MIC JisEk B AL ¥ 4 MIC BIEHIiE» T
v, BEEE 100/ml OEK1ASLETH%,

Ik, BEORENEBCUPDEEL 5L DDT,
BHREM TS £ R EEDS e A TERBR HikE 32,

1.5g, 3, AH%TCH
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RECE RS REV L5 L, RIFRE DS FED
BRER L £ A UEHETCTche, ROMEREOELL
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1. BHE#O MIC

MEEE 18 BT\ T, PPA WRATICHIE X hie 39
BHkic 0%, MIC 2 e LicksSw Table 1 1KR Lico
COBE, BEH 10%/ml LT OBRBSEHE OB
Ehich - EEbEEh T3,

P.pneumoniae 4 ks MIC {Et 6.25 ug/ml D & =
HI2H, 50 3 XUV 100 ug/ml @ & = A 1HEAS
bitc, P.aeruginosa 8 #ki3 12.5 ug/ml iz 34, 50
ug/ml & 4%k, 100 ug/ml C1BEGHAL T\ %, 9k
D P.rvettgeri k 5#kD P.morganii 1% 1.56~25 ug/
ml & A E MIC R 545 LT\ 5, S. faecalis
3 FkiX 50~100 ug/ml iz, S. marcescens, A.faecalis,
Flavobacterium 1% 100 ug/ml Ll F45Hm L, AR
BRTHLEELONDERThH 7

2. RPEHEOER

BHRED 18 Bl RS RIMEKD £\ 2 Fl— - Fhi
H2H—wDoWT, PPA BENCHS REMEOBEY
Fig.1, Fig. 2 R Lico RICR X oo i O FER D,
BB T, £ ABOBRERL T,

fEF No. 11 (Fig.1) #&5k, —R L THEB X5
Z, MIC 50 ug/ml © P.aeruginosa, 25ug/ml o P.
morganii, 1.56 ug/ml o P.rettgeri i3\ ~3'h 3 PPA
2.0g 51 HETRIEI hitdftot, MIC 800 ug/
ml LA koD A. foecalis (X EERINAS THE ¥ T, 13
—EBLIHETHREIhi, LA 3 BHEREZARL

Table 1 MIC (ug/ml) of pipemidic acid '

Sp;cies 0.78 | 1.56 | 3.13 | 6.25

12.5 | 25 50 | 100 | 200 | 400 |800=| Total

E. coli 1
K. pneumoniae 2
P. aeruginosa
P.maltophilia
P retté‘eri 1 ‘2 11
‘P.‘Morgaﬂii 1
P mirabilis ‘ 1
S. faecdlis

“S.marcescens
A. faetalis >, ~
Flavobacterium
- q~streptococcus

N
RN DS W O 0 A

1

Total « - 2 3 |4

wW
©

8 6 6 7 1 2

“Tnoeulum : 1oe/m1 lloop All strains were isolated from group 1 and 2 patxents before treatment.
*“An'agar-dihttion method was used for MIC determination.
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Fig.1 Bacteria detected from urine specimens
following pipemidic acid administration
(2.0g daily). Figures in parenthesis indi-
cate the MIC.
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Fig.2 Bacteria detected from urine specimens
following pipemidic acid administration
(2.0g daily). Figures in parentheses indi-
cate the MIC,
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T, BE1BHLS BB L S. faecalis (MIC 50 ug/
ml) 37 B B ¥ CHEE L TRIE Xhis,

Fig.2 WR LU - fE6) No. 12 ¢, MIC 12.5 ug/ml
O P.rettgeri i3 PPA 51 A% L, 12.5ug/
ml © P.aeruginosa, 50 ug/ml © P.morganii &)
B2 A®ICER L, —7, MIC 100 ug/ml o S.
marcescens 32 AR VoA I it te » 1
B, 4 BENSHOSBE S Wiz, S. faecalis (MIC 200
ug/ml) L A. faecalis (MIC 800 ug/ml k) k@i
DECZRUTHR Lch, #E27 BRCRRE XA
e it ot

3. PPA @ dose response

PPA 1HE 1.5g B50E 188, 2.0g BHEDE2

Fig. 3 Elimination and persistence of bacteria
detected from urine specimens following
pipemidic acid (1.5g daily) administration
with relation to bacterial species and the
MICs of the drug for them.
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Fig.4 Elimination and persistence of bacteria
detected from urine specimens following
pipemidic acid (2.0g daily) administration
with relation to bacterial species and the
MICs of the drug for them.
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Beownwt, MIC k% RAKDMEI%Fig 3, Figd &
R Lo AER X UKRECTE LicBRgiy, #Eios
A 104ml Ll EDSERRT 2B L, KRkl
Fig. 3 -T2 8 #keh, MIC 100 ug/ml o Flavobacterium
T2 BAREALEE, 4RELUBRBORE X R,
MIC 12.5 ug/ml @ P.rettgeri » P.morganii O2
BRIE DI 2 BRICHME Y 2 Te o otot, 17 B
T 2EkE S HORHE S hic, MIC 200 ug/ml LI ED S.
Saecalis L A. faecalis L 3 ERciER LB Lico T
IehbBUERMIED REBYETIE, OBEORSE
T, MIC pihaig h I WBEIR S, —RRECIEE
D, BENLHRIERABGBENSE L LERLTY
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Fig.4 1w PPA 2.0g #5022\ TR

HBEREETR Lic, 12 fI 25 B oW ToHETH
5, MIC 25 pg/ml AT D 17 BRXHER 1~4 BEIH
&1, BT BRETED LRI (R EEMIE IR
Bactericidal zone), MIC 50 ug/ml LA LD 8 ¥k 5 b,
MIC 50 ug/mlo> P. aeruginosa d 2 ¥k & K. pneumoniae
D 1¥L 1~3 BHIREEK L1, S. faecalis (MIC 50
pg/ml), S.marcescens (800 ug/ml), A.faecalis (800
pg/ml JUE) OF 1TERIBERCERLTT7 A& ¥ CTH
BUBET oo ¥z, S.marcescens (100 ug/ml) & K.
pneumoniae (100 ug/ml) o 2 BRI 2 BECHEL
TN, FiZR4 BB, BEXTARCHEHEYR D
72oMIC 50~100 pg/ml £ 3T v 3 5 /) BH 1k fF A ik Minimum
Inhibitory Zone ¢ Ex b b,

HEDRELXEHTH L Table2D X 5 Th %,

BELABCHE LERRIE 1HTIL 12.5% T
HLADKKM LT, E2HTIE 40.0% DEL LD, -
by, 2.0g HERTIE 1.5 LY BELEIREZ
higliehe BB, ok AR LICHROFMAMIL
2.0g BERD 9.1% 3L T, 1.5g HEHTIL 0%
LHDBIRIR S B, BHREN VWD T, BUEREVE
BT3LLTh, AEOHETHD, METHL PPA
Bt dose response MWD HN D,

4 ®HEO MIC CLBHR

HoRTRIEXhicEKo MIC »EER, REDHR
e Fig. 5’0k Lico

K. pneumoniae 3 #:0D 5 H, MIC 6.25 ug/ml I XL O
50 ug/ml D 2 kit 1 Bk, 1002g/ml o 1 #kiX
2RV o AME LI, HELT BRCIBUR
BEh? X5 it steo P.aeruginosa Tt MIC 50
ug/ml D2 HRITEE I BB X V3 BHRER I hinl
feh, 12.5pg/ml D242 BHEE 4 BRC ThTh

Table 2 Dose response in pipemidic acid treatment

Days after Elimzr;ation Number of strains (%)
treatment | persistence 1.5¢g 2.0g
of bacteria | daily dose | daily dose
1 eliminated 1(12.5) 10(40. 0)
2 " 4(50.0) 7(28.0)
3 " 1(12.5) 4(16.0)
4 " 0(0 ) 1( 4.0)
7 regrown 3(50.0)* 2(9.1D)*
7 persisted 2(25.0) 3(12.0)
Total strains tested 8(100) 25(100)

* Percentage of the number of strains eliminated
for 1 to 4 days

Fig.5 Elimination and persistence of bacteria
detected from urine specimens following
pipemidic acid (2.0g daily) administration
with relation to bacterial species and the
MICs of the drug for them.
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Fig. 6 Elimination and persistence of bacteria
detected from urine specimens following
pipemidic acid (2.0g daily) administration
with relation to the number of viable
bacteria isolated before treatment.
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H%&LTWwb, MIC 25ug/ml & P.maltophilia 1
B 3 B N& Lic, P.rettgeri 68 TIx, 1.56~
12.5 ug/ml ©» MIC fE%7RL, P.morganii T% 3.13
~25 pg/ml & HEEYEL MIC %X/~ LT, ¥HHK1H
BT 5, 2 BEC 3K, 3 AR 2HNHEEL TV S,
*ofb, E.coli (MIC 1.56 ug/ml), P.mirabilis (6.25
ug/ml), a-streptococcus (25 pg/ml) xrhXh 1~2
AHIEE LT\ 5, WK MICEDE\ S. faecalis,
S. marcescens, A. faecalis FFHETORIX5K, &
BB L TRELKET T %,
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H2BHOEMAOWT, BEIOEEE BHIIOE
BLBERCHES WIMAR L OBRE Fig 6 inLi, &
DR 104/ ml LU ED BT 105/ml LUF &
7 - P O
—RLTEA X5k, B, EECBER, BEA
EOEKIT 1~4 BBIE% L T3, MIC 50~100 pg/
ml @ S.marcescens L K.pneumoniae D2 #Th,
BEMOEET 10%/ml % X0 105/ml & haig b KEM
B hbbT, A2 ARMEELCE, Bl
LT\ 5, PPA OBRIZBEMOER L XA BIBI &
S HBETBEEX TIVy,
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BEM, tEAOTEERIELADOREN T, ¥
el B, BeBT54tEmREcy, 2 REF
E%‘ﬁﬁbiﬁiﬁ‘oﬁ:o

% i

FRBEOBUERBERBBRRED R FRR Y, &
R HEENRBEY THZ LR XD, UTo X5 &
PPA DHRBHR¥BE L 27, (1) PPA 1H 2g N
fRiz X b, MIC 25 ug/ml LI FTOMEL 1~3 BRI
B & hig 7e% -(Bactericidal zone), (2) MIC 50
~100 zg/ml TiXV > Tc AR SR oo TH, #45
4~7 BRECERAYE S 5 E N5 5 (Minimum
Inhibitory Zone), (3) PPA nfEHIXRHEE, B
CEAIhTIER TS, (4) 1HOKRER 1.5g &
2.0g DM Rhz dose response 7)1,3;73&)6}1,50 <+
ThbAMRACHS T, »ich B\ MIC oFEkic L%
RZodoh, TOFARRENLELON, &S
DEIRRD LWHIREEBRL X i,

BE LS ORE G IRBEBGEECS LT, PPA 1.5
g 7T HEBSHHE, BRED MIC RNREFZh T3
KT, ZEELOWRBKELBL > 540 ThB, UTI
ERFMELREC L ), 18 BihEL) 3, AH6 L AHYR
A TE DBV %D 9 Birh 1 BiRER &, 8 ik MIC 12.5
ugml ST THB, AFED 1.5g 5T, \voic
AR UICHERO B BTE 5 b I FEBIAS 50% i3
SREVIHBE TR KL TV B, SURRETIL
1 & 1.5¢ 1:BMEYS 25 flhZEsh 20 6, £HKcA
BCh o TN XL T, B TRERE, Thb
B, PPA OREBEIBIL T, SHEMERETIILA
& 1.5z CHREMHIHETES R, BERBE T
2.0g BREDLBELZLNRBELOMTHD, .

“1HE 2.0g #EBHTIL, MIC 25 ug/ml LIFehh
W 1~3 BRIBERCEBRML Y 25, M A% 25
ug/ml LT LavBGhipG oL v ZBT5 L, Reb

CHYESEh? PPA 2, RO —HoBE e
WHEEX BBV BHKEXO BB B
BFHELEZONhBDT, GEA TOHERPIIL e
b55, BETD L, LRCLTEDEI RGN E
RE3NTwo L, BHERBRIGECK LT, 5100
X7 HBETIVOTRACSEEL S, UEogs
B REERCBTAERL, WHY TLRABRELS
i, BMEOKAE THE L,

ik, PPA1.5g L 2.0g 5L\ 5 Ennkc, g
PREEOHEND RO KBIIL BBX DR RE T
Who Tieb bATEMEN (B/MAEER) <hy,
BREIBENILBEN L, 2D L5 BEEIHBDTH
RRTHD, EHOBBMIC X505, KROMFRRME
BFRHEC L2 b 00, RERPELTORSLON, R
R b hEihbitv, $%5L, BE-ME-%H
3EDHIBARABEELTWBDTHSS,
LLED X 5 R HEAREIC X 5 R B0 NE v g
HCBET Lk, (1) Eko MIC & E#ns
BATOREN L OHEBBIR, (2) BWEC LK
ik, (3) REMOBK & K& OEBHET, (4)
FKH|D dose response, (5) EFOEFRSELRE
BRI LD, Sk AGVER, Btk s HHKTIC, B
WHREL S BEENBL NI, COFKIRLY, 4%
b RBRERGECET AR Y, HEWEOBKNDEYE
B ORBMCHRELES 2 LABER LML Shk
EEx B, »

Bk Bic b b, MIC gy EiL TRV ARK
MNERETERIMCERL £,

X m |
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MIC OF PIPEMIDIC ACID AND ITS CLINICO-
BACTERIOLOGICAL EFFECT

Observation on the Treatment of Chronic Complicated Urinary
Tract Infection in Patients with Spinal Cord Injury

Takeniro TsujiMoTo

Department of Internal Medicine, Hoshigaoka Koseinenkin Hospital

Kaoru Yamapa
Department of Urology, Hoshigaoka Koseinenkin Hospital

Hirosur Yama

Department of Clinical Laboratory, Hoshigaoka Koseinenkin Hospital

A quantitative observation of clinico-bacteriological effect of pipemidic acid (PPA) on chronic
complicated urinary tract infections was carried out in patients with spinal cord injury.

Counting and identification of bacteria in mid-stream urine specimens taken first in the morning
were madedaily for 1 week, and their susceptibility to PPA was determined by an agar-dilution method.

In 6 cases orally given PPA at'a daily dose of 1.5g, 8 strains were detected from urine before
treatment. Six strains of them showing MICs lower than 100 zg/ml were once eliminated from urine
in 1 to 3 days of treatment, but regrowth was observed in 3 strains after 7 days. The result
indicates that the dose may not be enough for successful treatment against chronic complicated
urinary tract infections.

In 12 cases orally given PPA at a daily dose of 2.0g, 25 strains were detected. Seventeen strains of them
with MICs of 25ug/ml or lower were completely eradicated from urine within 4 days; 8 strains
disappeared in 1 day, 5 strains in 2 days, 3 strains in 3 days and 1 strain in 4 days. We cal lthis
MIC range of PPA a bactericidal zone. The eradicated bacteria were mainly gram-negative bacilli
such as P.aeruginosa, P.rettgeri, R.morganii, K.pneumoniae etc. A dose-response of PPA was
observed between daily doses of 1.5g and 2.0g. The antibacterial effect of PPA did not depend on

" bacterial species and the number of bacteria in urine before treatment, but on MICs for the bacteria.

By the above procedure, we can quantitatively estimate drug efficacy from the elimination of
bacteria in urine following adminstration of adequate antimicrobial agents. This procedure may be
useful for the objective evaluation of drug efficacy with relationship between the number of bacteria
in urine, bacterial species and the MICs of drugs for them.



