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1) Staphylococcus aureus

Staph. aureus 209 P #k» MIC 13 PPA Tix 12.5
pg/ml, PA Tk 25 pg/ml, NA Tix 100 pg/ml T
&)of:o

FRIR D 29 HROEZMD ©— 213, PPA Tix 50
~100 xg/ml, PA Tit 25 pg/ml, NA Tl 100~>100
pg/ml 2 h, PPAZPARHLTI~2BED,
NA CHLUTE RS LIT 1 BRESES RETHh- 1
(Table 1, Fig. 1),

2) Staphylococcus epidermidis

FRIKSr D 20 #kod MIC D434t Staph. aureus &
IEREETHH, PPA DO — 273 50 pg/ml 2,
PARHLT2EME YD, NAKL T BFESBEK
TdH -t (Table 1, Fig. 2),

3) Escherichia coli

E. coli NIHJ %X 0 Kp #ko MIC 12 PPA Tz %
hEh1.56,0.78 pg/ml, PATiI\ T 6.25pug/ml
THoto NA TiX PPA LFEUTH o7,

EER A EED 52 #k> MIC 13 PPA % 0.78~100
pg/ml HAL, 100 pg/ml P EZRT DXL,

ZFov— 71t 1.56 pg/ml ZdH -1z, PA Tix 12.5~
>100 pg/ml TR AL, FDOE— 2% 25 pug/ml TH
D, NATIZ 3.12~>100 pg/ml AL, €— 7k
6.25 pg/ml TH-tc, Licni»T, PPA X PA KK
LT4~55% NARHLT2~3EMHE MIC
A% R L7 (Table 1, Fig. 3),

4) Klebsiella pneumoniae

Klebsiella pneumoniae ST 101 #k> MIC (3 PPA T
i% 1.56 pg/ml, PA T 12.5 pg/ml, NA Tix 25pg
/ml THb, PPA THRLBEBRIHELZRLI

EaR4sr D 52 #ko MIC 3 PPA Tt 1.56~>100
pg/ml CHAL, €— 213 3.12 pg/ml X050 pug
/ml &b, 2@EOHMEYRLIc. PA TiX 12.5~
>100 pg/ml AL, &< 100 pg/ml LA EORkH
30#& %<, PPAICELLT3~4E#%b, NA T
PPA L[EI#% 1.56~>100 pg/ml (553403 % 23, LD
¥ — 7{% 6.25 pg/ml s L 00 100 2g/ml 12 h, PPA
WH LT 2 BRI DR TdH - 7o (Table 1, Fig. 4),

5) Proteus group

Proteus vulgaris OX-19 #:o MIC 13 PPA Tik
3.12 pg/ml, PA Ti% 0.39 ug/ml, NA Ti¥ 3.12 pg
/ml THot,

MEK4r8ED Proteus group 52 #kd MIC (x PPA T
1% 0.78~>100 pg/ml AL, € — 2i% 3.12 pg/ml
Hotze PA TIL 12.5~>100 pg/ml w43 fiL, €
— 71% 25 pg/ml X 0VN 100 pg/ml Ll bcdh b, 204
WO R LI NATIE 1.56~>100 pg/ml 255
L, €—271% 6.25pg/ml ZdHotc, Fiz, 100 pg
/ml Bl ED#kE PA Tl 258H - 7hy, PPA Tix2
#, NAT4#%EZHL L Dih 1 (Table 1, Fig. 5),

6) Pseudomonas aeruginosa

Pseudomonas aeruginosa 1AM 1095 ¥s X O+ Lk
® MIC iz PPA Tz thfth 3.12, 12.5 pg/ml T
H»H, PATIZVFRL 100 pg/ml LI E, NATIZE
hEh 12.5, 100 pg/ml TH-7,

e R 43 Bk 45 ¥k PPA Ty% 12.5~100 pg/ml 124y
fil, FOE—7i% 25 pg/ml i H-7chs, PA KX
O'N A Tix $XTH 100 pg/ml LA kD MIC%R7RL,
LT, PATIX45#k& i 1,600 pg/ml LA EDFE
fittex 7~ Ui (Table 1, Fig. 6),
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Table 1 MIC of PPA, PA and NA
Staph. aureus (30 strains) pg/ml
MIC 0.39 0.78 1. 56 3.12 6.25 12.5 25 50 100 >100
PPA 1 1* 1 10 11 6
PA 9 16* 2 2 1
NA 6 12% 12
*x 209 P
Staph. epidermidis (20 strains) pg/ml
MIC 0.39 0.78 1. 56 3.12 6. 25 12.5 25 50 100 >100
PPA 2 5 8 3 2
PA 14 5 1
NA 8 10 2
E. coli (54 strains) pg/ml
MIC 0.39 0.78 1. 56 3.12 6.25 12.5 25 50 100 >100
PPA 11%* 32% 5 1 3 1 1
PA 2%y ¥k 4 25 13 2 8
NA 1** 1* 5 30 11 1 2 1 2
* NIHJ, x Kp
Klebsiella pneumoniae (53 strains) pg/ml
MIC 0.39 0.78 1. 56 3.12 6. 25 12.5 25 50 100 >100
PPA 7* 16 1 1 7 13 7
PA 2% 6 14 30
NA 1 1 14 7 2% 4 16 8
* ST 101
Proteus group (53 strains) pg/ml
MIC 0.39 0.78 1. 56 3.12 6. 25 12.5 25 50 100 >100
PPA 3 11 23* 3 7 4 2
PA 1* 5 10 3 9 25
NA 1 10* 16 13 1 6 2 4
* OX-19
Pseudomonas aeruginosa (47 strains) pg/ml
MIC 312 6.25 12.5 25 100 200 400 800 1,600 >1,600
PPA 1* 14%¢ 17 6
PA 1* 1¥* 45
NA 1* 1x* 9 7 9 6 14
* IAM 1095, *x Tsuchijima
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Fig. 1 Cross sensitivity of PPA and PA or NA
Staph. aureus 29 strains

p8/ml / 4&/ml /
>100 1 2 1 1 1 >100- 1/5
100- 2 8 1 100- 2 A4
50+ 4 5 1 50- 26 2
25- 1 25- 1
PPA 12.5- PPA 12.5-
6.25 6.25
3.12- 3.12-
1.564 1.56
0.78- 1 0.78- 1
0.39- 0.39-
1 0.78 312 12.5 ' 50 | >100 " 078 | 3.2 12.5 50 = >100
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Fig. 2 Cross sensitivity of PPA and PA or NA
Staph. epidermidis 20 strains

pg/ml 1g/ml /
>100- 11 >100 2
100+ ‘ 2 1 1004 A
50 5 2 1 50- 2 4 2
254 4 1 251 4 1
PPA 12.5- 2/ PPA 12.5 2
6.25- 6.25-
3.124 3.124
1.56 1.564
0.78- 0.784
0.39- 0.39-
" 0078 ' 3112 | 12.5 ' 50 ' >100 © 078 3.2 125 50 >100
PA 1g/ml NA 1g/ml
Fig. 3 Cross sensitivity of PPA and PA or NA
E. coli 52 strains
yg/ml pg/ml
>100 >100-
100- 1 100- 1
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254 1 2 25- 1 11
PPA 12.54 PPA 12.5
6.25- 1 6. 25 1
3.124 4 3.12- 2 3
1.56- 416 7 1 3 1.56 3 21 6 1
0.78 9 1 0.78- 2 6 1 1
0,39 0.39-
" 08 | 312 ' 125 50 | >100 T o8 ' 312 ' 12.5 ' 50 | >100

PA 18/ml NA ug/ml
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Fig. 4 Cross sensitivity of PPA and PA or NA

Klebsiella pneumoniae 52 strains

%o, 7 ] i
100- / 1 100 1/
50 11 50 1 1/9 2
254 7. 25- 1 2 4
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Fig. 5 Cross sensitivity of PPA and PA or NA
Proteus group 52 strains
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Fig. 6 Cross sensitivity of PPA and PA or NA
Pseudomonas aeruginosa 45 strains
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Table 2 Serum concentration of PPA
No. | Name Age Sex ‘ Weight 30 min. 60 min. 120 min. 240 min. 360 min.
1 M. K. 35 M | 73kg 0.90 0.95 1.40 0.74 0.45 pg/ml
N.M. 29 M . 57 kg 0. 66 0.74 1.40 0.95 0.51 pg/ml

Dose : 500 mg p.o.
State : fasting
Subjects : healthy adults

Method : cup method
Medium : MULLER-HINTON agar
Test organism : E. coli Kp

Standard : phos. buffer pH 7.0

Table 3 Urinary concentration and recoveries of PPA

No. } 30 min. 60 min. 120 min. 240 min. 360 min. l Total (%)
1 Concentration (ug/ml) 4.0 6.2 380.0 230.0 520.0
Recovery (mg) 0.44 0.43 10. 26 22.77 70. 20 104.10 (20.8)
, | Concentration (ug/ml) 4.0 68.0 930.0 620.0 155.0 |
Recovery (mg) 0.44 16. 32 31.62 68. 20 15. 50 132.08 (26.4)

Dose : 500 mg p. o.
State : fasting
Subjects : healthy adults

Method : cup method
Medium : MUOLLER-HINTON agar
Test organism: E. coli Kp

Standard : phos. buffer pH 7.0

Table 4 Bile concentration of PPA by perfusion technique

of isolated rats liver (normal)

pg/ml

No. 0~60 min. 60~120 min. 120~180 min.
1 104.0 120.0 108.0
2 96.0 160.0 100.0
3 160.0 160.0 120.0
4 180.0 160.0 136.0
5 152.0 176.0 136.0
Mean + S.D. 138.4 + 32.8 155.2 + 18.7 120.0 + 14.5
2. BRI HONVC Bt 3)  Radkt

1) mFRE

B 2 BRI AR AR 500 mg RO G
L, 5% 3008 X01, 2, 4, 6 Bl RmL, Mg
FREEER FIE Lic, MIEE MULLER-HINTON agar
#EHL, E. coli Kp ¥EHREHEL T Py » 7iE
IZ X ATy, BRI OERIL pH 7. 0 AR AETIK
THER L, FORMNL Table 210573 & 35 b Mg
D -7 X 2FHECH D, TofEixThi 1.40 pg
/ml THhH, UBERL, 6EHEIC B\ T JEHT

ETH oo

2) [RepBEft

MAREORIE & FRFCRPRE T b O Rkt %
BEE LT, FOREUT Table 3 ITRTEBH THD, HE
MHETHRS L8 14T 6 BB REEL BD DI
FUT, B20 T 4REIBC Y — 2 2D, 68
¥ cofediitR & LTIXE 1 41< 104. 1mg (20.8%),
#26IT 132.08 mg (26.4%) LKREXZIh T,

REHpEEffc DU~ T, MILLER X BRAUER 2 X »
THEZEIN7: liver perfusion aeration apparatus ©
BRI ZHAVTT v b OFIBIFERET0\, M
DR RRE 3 X O EHEEtt B2 JIE LT,

HE it MUOLLER-HINTON agar #{#fH L, E. coli
Kp #haBEELTHFRT + A2 X O fTiew, 1B
it pH 7.0 DREFEEEEIR T 8 f5I AR L TRIEITHEL
Too FBEEEMROMERILMAREERIE & AR LT
Teo1Ce

PPA DEHFIREL 5 FIDOFHETHRD &, REOD
1 BRI 138.4£32.8 ug/ml, 2R§RH 155.2+18.7
pg/ml, 3EEIE 120.0+14.5 pg/ml THbH, 3IEHE
HETiiE—E LICIREREB /R LIc, BHitEwouw
THLRETHH, RO 1B 120.0+£37.6 pg, 2
FefE 118.7+19.4 pg, 30fE 88.6+14.6 g TH
D, SEMIDAEHT 327.3+65.6 ug (4.4%) THo1-
(Table 4, 5),
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Table 5 Bile excretion of PPA by perfusion technique

of isolated rats liver (normal)

“g

No. 0~60 min. 60~120 min. 120~180 min. Total (%)
1 74.9 80.4 73.4 228.7 (3.1)
2 76.8 124.8 72.0 273.6 (3.7)
3 147.2 128.0 93.6 368.8 (4.9)
4 167.4 126.4 111.5 405.3 (5.4)
5 133.8 133.8 92.5 360.1 (4.8)
Mean + S.D. 120.0 + 37.6 118.7 + 19.4 88.6 + 14.6 327.34+65.6 (4.4)
B BEKA®RE HEORD NI DEAER (+) &Lk, BRELC
1. FEIRBUR DWTRT7 BURICE - EEROHER LG LELVWHK

BERESS % £ & U IRERBREUEC AFI % 66 L 7R

OL‘VCJ‘LT"’\#bo

FEFIE 21 ¥ 63 Fichicd BF 140
Dit11fTHy,

B OB E) TH D,

ZF 10 B

FOPFRE 20 BAEEERES 5 41,

DYEEMEERERE 22 2 B, 1BPEBERESS 2 B, SER XOUR

HEEERE1OITH S,
BERITIMICHWT 1R 2g (500 mg g2 CHEAMK

mg ETHAREE) TH5H,

BEBHT4BnH 18 AT H Y,

TOEERIT10.4 AR, 18.7g TH 5,
e KR D FIB L BERE IS DTk &, B bic
3 UM HEEER S X OB ROMELLE LW

HEORD LI L DEERH(HD,

28Tix 1 H 750 mg (250

T8 5 A fids

3HLRI I h D

EXRDILOXREHH), b OHELXEDILD
wER (+) ELTHELX,

FORER, BRI OWTIIER1F, B& 706, &
H1BITH D, BEBLCOCTIED 16, ERH146
TH-To

AT RO ERFEE T 1o S5BRE» b B 5
#%, B DT HIEADRIER D& b ivic b D116 6 4l
HY, TO>bEKEE L THTE LIBIEIL 4 6ITH
v, WFhi E. coli TH-te (Table 6, 7),

2. BIfeA

AHFIE L 11 flefiic s\ T BEMAL BIfFRIRAbHh
Tedote, Fie, H5 11 6if 6 fl i\ T AFIE LA
BT VAT I —EEEXIE LS, WThLE
HEERNOLEE)TH -7 (Table 6, 8),

Table 6 Clinical effects of PPA

| ‘ .. . .. | Dosis |Duration | Clinical |Bacteriological| Side
ﬂ?;i N:‘f“f liﬁgrev\ Sex Cl:fical diagnosis |(mg/day)| (day) effect 1 effect effect
1 MK.| 35 F | Cystitis acuta 500 x 4 7 H + —
2 | C.H. 23 F Cystitis acuta 500 x 4 10 + + —
Cystitis acuta
3 S.S5.] 48 F Susp. of nephrosis 500 x4 9 + + -
Cystitis acuta
4 |T.T. 59 F Diabetes mellitus 500 x 4 I 10 + -
5 | N.N. 26 | M | Pyelonephritis acuta | 500x4 ] 14 + —
Pyelonephritis
6 | F.N. 62 F chronica 500 x 4 10 - — —
Diabetes mellitus
Cystitis chronica
7 | H.O. | 58 F | Adenocarcinoma 500 x 4 14 + + —
(origin unknown)
Cystitis chronica
8 | S.M. 62 F Diabetes mellitus 250x3 10 + N.D. -
9 | M.M. I 63 F | Cystitis acuta 500x4 | 18 + N.D. —
10 | S. S. 53 F Cystitis acuta 500 x 4 4 + — _
1 | T.M. 21 F Cystitis acuta 250 x 3 9 - — —
N.D.: not detectable o
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Table 7 Bacteriological findings of PPA
No.| Isolated strains from urine 'KMlTClCP‘ABPCtCER 1CEX1NA.GM[EMECLM] PC |MPIPC CBPC| CL
1| B >108 Staph. aureus + | H | H#t | # H# # | | # |+ H#
GNB H | H +H — | #
7D — GPC 4
2| B GPC + | | H# # | H H# | | Ht
E. coli i | | HE H | ] H | A H# |
2D GPC 32 | #| -] - H # | — | | H
5D — GPC 6
3| B >10° E. coli Ho| ] H#H H | || H o H#
3D — —
7D — - | !
4| B >108 E. coli H | | H H H | H # ] #
3D 10% Enterobacter + | Hf | H# | # - - = H|# N TS
liquefaciens
GPC +
5/ B GPB + |+ || H# # | H H H #
9D —
6 B >108 E. coli H ||| H H| | H#
Klebsiella + || W + # ] H D+ - |
Escherichia  H | # | # | # - # #| = | - |-
7D E. coli + |+ + # | | = | - |-
Enterobacter + | — | 4 | # - — - | = |+ - -
liquefaciens ' —
7| B >108 E. coli H o H -] - +H # H | H | COo | HE
7D 2x10® GPB + |- | H H#| ] = L
GNB + | =+ | - =+ + | H| - -
8 B 6x102 GPC + i
3D N.D. ‘
10| B Staph. o+ M [ H # | IR
epidermidis
E. coli + | = - - - == | # - |
Enterobacter + | # | # | # - - =+ | # # | H
cloacae
4D GNB +|=|= = =] =|-1- - |-
11| B 2x103 Strept. +
viridans
E. coli +
9D Enterococcus +
group
E. coli +
B : before, D: days, N.D.: not detectable
BIFEXSUPICER CHLUTHEED 2 WIEETESREI B ORI, PA

PPA (X PA L[A#k pyridopyrimidine B%* &L,
B L7 b g 2 i > T B0, BTSRRI AW
B E IhT0b, FAE S DfFR- il BT
BERICEVTUL, 7 FYERECH LTk PPAIZINA

CHL TR Y EREENMEDRI, L, 752K
HEE L LOTh-c 4Bl wxid s MIC Tix
PPA X PA 5L U'NA CHLTHLIC HS RFET
Hb, &L Pseudomonas aeruginosa (5t L CEH
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Table 8 Laboratory findings of PPA

| | . T . ]
No, | Urine ESR | wac | Neu stab. | Seg. Eosi- GOT | GPT BUN
77777 "Prot. | RBC |WBC]| Epi. | Bact. ro- mo. ||
1. B = - | # o+ | 4+ 20 | 16
IRl ol el I |
2 oYL RS R P A 18 | 15
—— ; | . . 1 |
2 B 4, +  # | - | + | 14 1240 73 | 19 54 0 9| 9
-3 » JN S R R 35 | 6000 66 | 28 | 38 | 1 | 14 | 11
T ' [
3] B, # |+ | + 4+ + ‘
7D 4+ o+ |+ - - | |
40 B I ox | - | H |+ 4+ 23 | 5700| 49 | 5 | 44 | 6 |
| 3b: — | + + + -
B O e -
ATD | & | - |+ | - | -
5/ B + | + |+ | + | + |CRP3+ 8700 76 | 51 | 25 | 1 | 16 | 10 | 18
5D - | - | - = | -
9D - | - | — | — | - ICRP — 6,90 64 | 20 | 44 | 7 | 23 | 24 | 14
i A7D - - - — -
6] B - | — | + | — | # 20 10,600 65 11 | 54 | 3 | 28 | 16 | 32
D - - |+ | = H 21 | 9,90 74 | 9 | 65 | 3 13 | 13 47
70B 0 o+ | - | # - | #
5D/ £ | + | + | + - J
8 B o= | # # 20 28 12
3D # -+ 14 | 2
9. B LA R A B A 10 | 430 58 15 | 4 | 1 | 25 10
i |
. 4D + | - |+ o+ 4+
D' + . — | + |+ | =
8D - | - | - - = 21 11
00 B o+ | - | # o+ + 20 5400 32 | 5 |27 | 3| 18 1
4D | — - | - — —_
11, B . H |+ | W o+ - 13,700 | 77 | 18 | 59 | 1 | 17 | 12
0 - | - | - - | -
B : before, A : after, ‘ ._i):days o

Thotlco TOT EIXFF X RBMERYSECHIEERD
DI L THECHRD AT EE LD,

MRS B O RepHEIC DU TS, AR PREER
B L CTERE MR FRBEEOFRIGIC L - Thrie b D%
NETB LR TED, FAEDDORBTITHID
EfEX R LIcDil, BRERBOIERICHc) pH7.0 D
BREEG A FR LD EEL D, UL, RAPEE
B L TILEREIRE 930.0 ug/ml &/ b O EfE% R
L, RFBEIRRICE T 2 IO FEETIEH 5123.6
BHEIE Mt &L, AFIORBBESECHTT 5 H@iE

NRBRINDEEEEL B,

REH PP BI L Ti, FAE S ORMRIE 7 v HHEHAETF
EREWCOIBRLFETOLDOTH B, KAl
Bl bOW 3R ¥ To BEftRic S\~ T Ampicillin,
Amoxycillin® % 3\ it Cephalexin,
Cephradine® |2t L TE L < BfETH - fhs, Cepha-
loridine, Cephalothin® X hiZBELMNICEE TH-
Too TORBIAFD 7 7 ARMEECT A HENE
HreE 2 554, B0 5, BERRECHTHEEEE
25D XIHKDHTRLEEL B,

Cefazolin,
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FRRBNC I IBE /s LR EE O RIRESSEC A L,
26, R B, EEh2 GIORERY X o FEFEMN
Dird, ZOBETHALHE T LETERVY, dE
FEUTORESCH LTHAL S 2EFTHD EEL B,

¥ & B

BAE, BAELiX PPA o TR, ERIRICIREY
Mz, TieDER% 21

1. 7 F o REEEkS X OBKS R R5 5UE
I NA CHLA%ZS 2\ HETFERIC RETH -1
A, PARH LN BZEEETH -1,

77 AEEEE (KBE, WMAEN ZUE S8
B Xt LTt PA, NA L THLMCELRET
BHh, ELCEEECH L TERTH .

2. BERACITS 500 mg %0 H 5wy M E
HEETH - 12, RERFPRETOFREDOR 400~
600 fE% R, 6RO RPEIRERL 2 I FHT 23.6%
THot,

3. J v MEHRERR O ERERL 3RO

BET44%TH o1,

4. EEREOCIZRMRRYYE 11 Ol ER L, Fh 24,
BT B, )2 BIORETH -1, FriL TNZEIFA
R &Y (WG L3R (ol

x 73
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FUNDAMENTAL AND CLINICAL STUDIES ON
PIPEMIDIC ACID

TOSHIYUKI YAMAMOTO, KAZUHIKO OKADA, MASAO KASUGAI,
SABURO KITAURA and NOBUO MATSUURA
The First Department of Internal Medicine,
Nagoya City University, School of Medicine

Fundamental and clinical studies on pipemidic acid (PPA) were carried out with the following
tesults.

1. In the activity against standard and clinical strains of Staphylococci, PPA was equal or
slightly superior to nalidixic acid (NA) and fairly inferior to piromidic acid (PA).

In the activity against gram-negative bacilli such as E. coli, Klebsiella pneumoniae, Proteus sp.
and Pseudomonas aeruginosa, PPA was evidently superior to both PA and NA. Superiority of PPA
over PA and NA was remarkable especially in Pseudomonas aeruginosa.

2. When administered to healthy adults at a single oral dose of 500 mg, the peak PPA levels
in serum were 1.4 pg/ml 2 hours after administration and those in urine were about 400~600 times
higher than them. The urinary recovery for 6 hours was 23.6% on the average.

3. The average rate of PPA excretion into bile for 3 hours was 4.4% in perfused liver of rats.

4. In 11 cases of urinary tract infections treated with PPA, 2 were excellent, 7 effective and 2
ineffective.

No notable side effect was observed in all cases.



