admp e % Pipemidic acid o ZRWMRLBBRERTC X % R AL

ERBRR-N B R X

RERK M 4 Wi i SE T
L i H L
nEPs
" & 0@
WANH
E & & X%
EfRERE
X B X #®
KEFERE
B oXx # M
KER 4 B
A B & X K
AHEB
E E — I
BBRT
¥ # R B
FRIUABE
B K = K
WARERE
H W T &
HMER
f H O # R
hHER
g W = BB
PR
# B8 @ &
mE PR
a - X
8)IEs
# @B @ &
REPAH
x5 ¥ — K

PR
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¥ ¥ H %
W P B R

(Fafa 55 =7 B 17 B %{})

AR PM# Pipemidic acid (PPA) o @i sic it T 5 MR R7s H KICENEHDR L R
IR %5 BAYC, Piromidic acid (PA) ¥R s LToRWREEIC X 5 RN RE L1,
MFLL1E0.5g %1 H3E, 3~6 AMEARE LI, BIESA 119 FiPERA, BRELKR 1107
PUT O\ TRERAYRPMTI %, ¥ 7o MBS % SRE L1872 103 BUIC DO\ Tik MMM Y BF@1Tc»
o

EORKR, M—YBIET5EHEIZ PPA $¥A 51.9%, PA B 41.8%, WHRXEh £ h
96.2% £ 90.9% ThHDH, WThiLAHEMCRBRIBDOhich o1, TLWARKE, EbK
XOEEAR, HEMEEH, T#, MRS R T AR LIVEFARRAKCLTS, ARMCHES
RBHdBREh -1,

FREMOKED HWREC X HARFEE LT, W7/ U+ (PPA B2, PA B4M), 42
X7 (161, 26 SIUBEFEXWE (561, 3M) rMHEIhi, ¥+ EX502H (1
Bl, 16D +XUBE, BRAOERFEAMED 35 (PPA B350 YRIHE, RAL LRKENS
LUMBFRNCHYTH -1 KM, P, ROXFEMAERONMETIE, BEKL-ThoORR
THLREMEMIM 7 7 AREBEOMPMRONIR, 75 LB E EOMIEEIIRA YEE Lk
7o WM OBBEIX PPA B2 5 ¥ TH -1, SMED MIC BETik PPA 3 X TF PA
ZIRHEDBEMIE 7 7 A RERIZTAA CBD bl - 7ch’, Ampicillin, Tetracycline ¥ /=it
Chloramphenicol iz D Wizt /e h DFETBH b i, PPA ¥/:ik PA ORAC I VI EWN
BRPEABEOMMBE S L OBBIET Lo, & hbid PPA OB&IRE 8 T, RARTHRE
FOTLRESERS IURRIET LT ECTH- 10

LiEDORRN S, PPA i22MicH LERTEATHE LELOLRS,

ARFEH Pipemdic acid (PPA) D@MMKICH T 5 BRBHRL O FICBEFHHRLZRE
IZ PRI+ % HAYC, Piromidic acid (PA) % xM¥EE LCoHEMREIC L 5 AR RE LT,
MALH1E0.5g % 1H3ME, 3~6 BMEALE L1, £EM 119 AHRN, BELR\ - 107
oW TEERAYPE %, ¥ 7o HMERB X RM LB 103 oL TR MEFHRN Y Tk -
o

ZTORE, H—HTBCRHBEDHRIZ PPA Rt 51.9%, PA Bt 41.8%, K B Rixthth
96.2% & 90.9% THH, WThimHMcHEEZRRED LA, -1, FHAKAR 35
IXEMER, BEEEH, T4 WHRCHT20RS IVEIFARBRERCHLTL, ARMCEE
EZRBEB bR, -1,

RIFMOHKEDOMEREIL X VFRFEE LT, WL 7Y+ (PPAR2H, PARLA), ¥rE
*7 (161, 261 HSIUBRFEEABE (56, 3M) »@HIhi, vrEx702H0 (14,

16D B IUBE, BAOBRFESEABED 361 (PPA B3M) YK, AHE LBRNEIT

MEFRCHYHTH ~7co MK, +, ROKEEHWORE T, MELV-ThoBCHTD
BHERSTH 7 5 ABREREORPARLRIA, 75 ABERCREEREIIRA FEL LD -
EERYOBE R PPA B0z 5 EWTH -1, HMED MIC JETix PPA 552U PA KN
HOBUERTY 7 5 ABKEIIRA LR D LN 2 - f= 4, Ampicillin, Tetracycline ¥ i
Chloramphenicol IZRHHEDE X 7c ) DFEETES b, PPA ¥ PA oA X V%Y
AREXREORBFAE S IUCEBLET Lichs, & bbbt PPA ofait¥sc, RARTRE
BUTIRHAES LUEBIMET L 2 TH o1

D EDfRRHMD, PPA REEBLCH LEATKATHS LELLNS,
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. kL ® (=

Pipemidic acid (KA°F, PPALM) B AKAXURBA
FEHFCHB I h B CEME R T » 5, THI
Fig.l kiFT X3 EXHKE L € pyridopyrimidine
My ETHLY PV HARYROMELT D Y, Piro-
midic acid (L4 F, PAXM) # Nalidixic acid (IF,
NA %) LELOLFEMELNL T35,

AFe 2w TOXWN 2 b U RN, T TRk
%23 B B AR(LEMELLRE (WEWH, 1975 £5 A)
cEWTiikbhY, PA® NA KV W 2h0HKR
YETECLABBORTVWE, Thbb, 72 Al
e+ 5B HIPA NA L b fgm <, ¥TxPANA
RENCLADTHY, SEERBNC LN D2 &
L, chOoBME X3BRECTYHTHS,

FHARRMBLIILHLELT, FMS? ARBERC
IRBBRRECHEL L LA EM L LT, 19794
4ANLTHEEh, CThOoEBOBRMAIL LTELMEA
ThTvb,

¥z, AFOBERRECH T 3HEMI -7 R
TIRDS, WELY, BULYEXdfThbhTHD,
KHRFA, BREFV A MRFSOWEBBIEC bHY
EEMTCHBEThTV B,

41, bhbhit, F—ROMEERYSETHIET
MeERLTIRHEMEBE TN T 5 PPA OBMHR
BOVRMERFENHR L ERMYCHMT 5> HMC, =K
WREC XY, PARSRENL: L THERRNL 20T,
XORMERET 5,

» *

L o %

AT 54 4£ 2 A HBRFN 55 £ 3 A M Table 1 1
7T 16 ERERYEL L THLYERE T EMEB S
REDS b, BFCEREBODH LRIV OYRY
#Lli,

KEL, ROBEZEINENOBRATIZEE LT,

D) 15 FRBOBE

2) @R, mAm

3) ERAESIUFMAEREYETEE

-Fig.1 Chemical structure of pipemidic acid

0
N COOH

2. BMEH

BMEA L LT 1 fgh Pipemidic acid 250mg &4
WTBRMED7 4y L A-F, v Ik, ¥, HR
3¥H| & LT Piromidic acid 250 mg % & #-5 BR & D
Zaha—F, v A, TRENE, Sk
L& MBIMEL X S i EM LI, WRA L PTP
WL 18 Y 3BAEL, -y bty 2l AR,
2=y bRy 228 (6B X 1EMADE LTAMC
$E&», PPA-PA LHJ/RLT—AEB LM L1

sis, MRFOSE, WRERBIIAEAURERS
HiTBWTRE I, EMTEH LD THSE M
HWEEh T3,

3. avip—-5-—

avbhe-5-RABRXEREDHET BHOEBK
BIZKEL, KIFASH, $—F—-TLORELLVIC
BA%}, BAEIRD ¥ — 2 REW s X UHH LB O A&
EDRIE#RRE Lo

4. BEHE

mEFEL, 16245 (500mg) #1H 3@ (1,500
mg) A% RATACLEL, FAlELTe AME
5Lt 7cds, BE3BMESLTIER RRAER
L, MEREOLENL LI hI-BE, BIVE
R, FROBRERLERLIT, RFOHRLBY/TE
TV EHK IR ICREIBEYRELTH XV T EEL
120

5. BtHAXA

Table 1 Collaborated clinics

1. Asada Clinics (Dr, MAKOTO ASADA)

2. Amemori Clinics (Dr. TAKESHI A MEMORY)
3. Ueho Clinics (Dr. TosHIO UEHO)

4, Oono Clinié (Dr. HISAHARU OONO)

5. Kimura Clinic (Dr. KENTARO KIMURA)

6. Shima Clinic (Dr. KIICHIRO SHIMA)
Senriyama Hospital (Dr. TAKEO TERAI)
Takagi Clinic (Dr. SABURO TAKAGI)

. Tabuchi Clinic (Dr. YUKIHIRO TABUCHI)
10. Nakamura Clinic (Dr. YOSHINAGA NAKAMURA)
11. Nakayama Clinic (Dr. JIRO NAKAYAMA)
12, Hashida Clinic (Dr. SUSUMU HASHIDA)

13. Hosokawa Clinic (Dr. KAZUMA HOSOKAWA)
14. Murata Clinic (Dr. SUSUMU MURATA)

15. Mori Clinic (Dr. KAICHIRO MORI)

16. Yoshino Clinic (Dr. TSUNEO YOSHINO)

O o =
D
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BRYHROMT Y s XI1ETRE (UK, LN
#F, FLRMWUF) OtBMEMAIE LTHIBEELE
2, Rtk Mo RRL O Lz Ak, TORK
A FRARSLYMERCERTSZ L E LR

6. BERZIRO¥E

BB XU S INA, ER, 4B, R
CK#R0E, JBRIE, ¥, HHED 4EH), SHEENS
SUBRERT DWTWN, BRHRO ¥EY Tk
oo

1) EWE¥E

1) BERMR

EHEOHMIZ L b, EERZRY (. MH%)
Mg © 3 BRIz HIE Lico

=) HAk

EHREO YL b, BKHE BEOHK, HIF
RELHRLT, ¥HomAKY, TEHTHAL MR
Rl MeoRAl, MEl FMEmcixic] o5 Bk
ZHE Lo

2) #—¥z=E

FREHZLIJeBMEMERIC LD, HRHAEX
BEYTROX b 53T, ME%, M%), e o
3B HIE Lo

% ME2EE ¥ EE - FEXSEARLLO

B RERTHEE  CloEl - EEEIER LD
) )

L : RERTH T Tl - FREAES Lich -
ebho

2L, REMOEEEA 1 B 2 BT ¥ o2 fEFER
DEREDEFZ OV TIL, RIEM TEE T Croffit i
REEREAEEL-b 0% MH%), EELhs7%
D TREZ1 SHEL, MFEH] &5 HERTF bl
ke L,

¥, THRIELGEED DV IXEMECS = ttrﬁ
HOEK] &L, SMEEKA 1 B 2@ TFRP T35
L [FEEEOEES & Li,

7. EBIfeBoKE

ABHE P EAAHR LcBaiz, Fofs, i
BiH, HKH, BE £8 ABSYHRERCESTS
AP Y

8. BABILR ST BEAEE

ROBERBAGID S IBIEA L L, BRUBST
iz & & L,

1) RBELXBFCEELILVBE

2) FHECLELERAFTIBLR I WES

D REEEOVMELich-8a

O R SR, B REEN R B

B) &0fs, BMOMR, BANL LB%ALYy
Y R T4

9. M MK

PRATEMERYERL, BANKOAL, Bis
LUMBERDORM LTIV, TRk it UictEn
DT & H5 LHED R Lihiy i~
YTl 7

ZHHDYEIROT, BIMELDRMI L Ly
W Li- L CHESMEMALADEMOL L, ayx)
B— 35—k —F—TA UM LI, KB, APHRA
1AL e -7,

10. ¥ — 2 Mk

F—x O W D\ T L, REE (Yares of
iE), Fisuer DOEEHE 3 X UF Wircoxon ORIRE
BEYALTTRL, ERBIIFNEREXLEAL, 5%
PREAME LT

¥r3s, N.S. i not significant OB TH %,

11, sk

1) EERSORNI XUREF
TRERS ORI, WS LORERTHECTE
Ien¥b, BENTEICEELIG1ImIOTIAF,
2 WIEHE O LR T L RR RS RS
H U7 0.3g 4 %MD, BUARXMEE0m
»E#L-BRY I FABh AR, HHKEnoy
I ARBURIETS X 5 KB L, B ORE
ST 4ERERIC Tz Gh-GBEA (4T) oY
L, B3R~ ¥ ¥ 55 EPhe KAXRERLT
EFfIc b, BERF ¥ T 4C TR Ui, BREMRET
OREMRILIR LA FOBRE, BER ] BLHATET
2, EeeBiVBa LB RES ARTH T kF
COEETCRERN Y RE LSS, 7HHATEN
IEREROMIME, ARRKE, BrMEET SRR
OEBIT 107 LRTHS = Ex TRARTRELR

2) FEPAEWORERREL

WE R A - L RERN ¥ — € (3 ¥-TH
— I ERE, LKy MR A AT 0% 104K
LU 108 fFeHFMLI

FREROBA, B, 100 $IT 100 g 5
pl % 359 Ui R bic Bk LT, BALE
Rt DHL X (), chloramphenicol
(CP, =3t), tetracycline (TC, M) ¥kt ampicl
lin (ABPC, BR{ASIE) % Bt 25 pg/ml ORECENL
#- DHL #eXks, TCBS fFK#Hs (FFF), NAC %X
Ery (RPF), AR b w3y AKH 110 (390, 15%
MERER (55D ¥ SF & (= ¥Y) KIS
9 v+ ¥y PEA %Fssi (BBL) Tho NT
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o ~2 R, PRECHBRIA T 0 = —LHR
AeAPTHE Lo &3 =—0OW¥ /7 ARBH
REL, 77 AREREOBRE, ILEAME, 2
-, ARV F—ERIVT UM O-F BWRkT-
1o IBPIMEEIRL (E. coli, Klebsiella R, Citrobacter |
#, Bwterobacter R, Proteus RE) O WA & =
#,7%A7 A (BBL) K2XOV' ¥ 3 7 v IRILBRK ¢,
Pssudomonas REOBRAL v Z7AK IV BRM (&%
¥ LeofXiEs, 42T COMM, ¥5 ¥ @k, 7
p¥zvye Fri—¥, BRESICEHREORT
R ET, £ Vidbrio REORAIL Vibrio static agent
0/129 REHI XV pHO LW SMMTAEL, 26
k. Vibrio parahaemolyticus DREIXEEEOWH € 7
VAALEREESAC -1, 75 ABEEO BE,
ARk Ry AN 110 220 SRLE 7 Fo RS
% Staphylococcus spp. ¥7: SF SEFKHH ¥ 72iXPEA
MEEFE 5 6 SR L - BRI % Streptococ-
cus spp. " & L7z, PEA IMBEFIFHNOARE LIS I
ABMEETOWTRRARRT bR > 7%

MRARORA, FH, 10% 10% F1UF10° FRH

%50 ¥ 248U %= PEA MBORFTH 2 5Kic Bk,

L, #asty 73 (BBL) 12T, 30C, 2~ 3 RIS
BRYfTh -1, 2v=-BE¥REL, AGCER
MRLTE L2 n = —H¥E LB -Be i
Elke.
" 3) MIC oRE
- AEEL MIC BIED-HRERETI» 2 FE—b
i (= 5 A1) KERRHF Lio MIC JiEi2 B ALY
BEFABEDHEO TR 270 Tuk, BMIIT 109
ml OE¥ R VT,

O ABE=v7 e 5o ORE

Bz FE b+ oy (LT) it GUERRANT V0%
Ry 4 =—X 2R E—F2Y — (CHO) @RaOTHAE
FARE L T3S AT, 72250, CHO Mo
¥ i EacLs’s Minimum Essential Medium (Flow)
YAV, BRLHM UL\ BEOMBRYBELNRTES
RRRLEVE S LY,

¥, @Mz vTe bFov (ST) RAKR TR
ORARGTALREL T 5HEY TR,

o # R

I EEEERR

1. luﬁﬂﬁk%oﬁnﬂ

SEMETIH Table 2 iR L1 Lish 119 GITH
D, %DRIR iz PPA B 60 4, PA B 59 fIT H-
Re Z03 %, BAEGIL PPA 244l (6.7%), PA
B2l G.4%) °h Y, BIBESIX PPA B4 (6.7

%), PAR26] (8.4%) THhotey LMaTIhb
BRAF3 X UF BLEESEAY 12 Mk BR{ 107 4 (PPA 3% 52
Bl, PA B¢ 55 f0) ¥ B R¥UBRAME Lic, 21, ®H
MHBRIERIT X D BifE L= PPA ®o 1 gk i %
108 4| (PPA B 53 4, PA %% 5540 %, Hlff ¥
TN, WMBLIEEEBE U 7o o te 2 60%% B Vo 7 117 B

Table 2 Reason for exclusion

PPA | PA | Total
Total number of cases 60 59 119
No. of cases excluded 4 2 6
No. of drop-out cases 4 2 6
fop ises gvaluated | 52 | 55 | 107
g (r).u(gl lctz}llses evaluated | 53 - 108
E}g- s(i)éecgfe:c g'aluated 59 58 17

No statistical significance between PPA and,
PPA groups.

Table 3 Reason for exclusion

Reason PPA | PA

Combined with antidiarrhea agent 4 1
Out of objective disease

Total 4 | 2

No statistical significance between PPA and
PPA groups.

Table 4 Reason for drop-out

Reason PPA | PA
No follow-iup 1 1
Error of dl)se and dosage 2 0
Discontinu?tion due to side effect 1 0
No e,xamiﬂation 0 1

|

Total 4 2

No statistical significance between PPA and

PA groups.
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(PPA ¥ 59 §l, PA % 58 f1) YMMIFEMA L Lo B
Ph3s XU BB & £ 0 EAMKX Teble 8, 4 TRL
o

2. RREAOWKET

WRUTRAA 107 AORWRETFIC 2\ T WHMD
KBk fiic ot (Table 5), £OMR, ¥, #£4, BN
&, AUEOWE, HAROFEKS L UMKAKTON

THANMCAERIRD ORRhsTey ¥, BKio
BEDOER L LTOMER, DK, GRELUgR
FERIEOVWTH BN BRI bhith o1, &
D XA HRMc R\ TEAMOWREFCMb I,
nt, ARMOLRIITEEEL bR,

3. EERZHR

1) PR X 5HEKDHRHE

Table 5 Backgrounds of patients

Factors PPA PA Total
Sex Male 7 26 53
Female 25 29 54
15~19 8 8 16
20~29 14 12 26
30~39 8 5 13
Age 40~49 13 14 2
50~59 3 10 13
60~69 1 2 3
70~ H] 4 9
Acute enteritis 30 a3 63
Diagnosis Acute colitis 18 2 3
Acute gastroenteritis 4 2 6
Complication ® 3 7 10
(&) 49 48 97
Concomitant @ 28 30 58
medication [ 2 25 49
i .. .3 days 26 29 55
Duration of treatment .4 days 3 3 6
.5 days 2 1 3
6 days 21 22 L
Water-like stool 47 47 94
Nature of stool Mud-like stool 5 7 12
Soft stool 0 1 1
=4 20 22 4
Frequency of evacuation 5~10 27 32 59
11= 5 1 6
Body temperature 237.1C 16 1 . ¥ .
=37C 36 4l _.._L
Abdominal pain t za 3 ‘,62
— : & 25 0 | 4
Total 52 55 _—E)Z_‘—‘

No statistical significance between PPA and PPA groups.
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" Table 6 Clinical effectiveness judged by doctors in charge
Drug Excellent Good Poor Total Statistical test
. " Ex. Ex.+G.
23 (44.2%) | 28 (563.8%)
PPA 1 (1.9%) 52
51 (98.1%)
N.S. .S.
19 (34.5%) | 32 (58.29%) NS
PA 4 (1.3%) 55
51 (92.7%)
Ex. : Ratio of “Excellent”
Ex.+G. : Ratio of “"Excellent” +"Good”
Table 7 Utility judged by doctors in charge
Remarkably| Moderately | Slightly Statistical test
Drug Not useful | Harmful Total
useful | useful ~ | useful Rem. |Rem.+Mod.
17(32.1%) | 31(58.5%)
PPA 3(5.7%) | 2(3.8%) 0 53
48(90.6%)
- * N.S. NsS.
15(27.3%) | 35(63.6%) :
PA 3(5.5%) | 2(3.6%) 0 55 it
50(90.9%)
Rem. : Ratio of “Remarkably useful”
Rem.+Med. : Ratio of “"Remarkably useful”+ "Moderately useful”
Table 8 Overall clinical efficacy by unified evaluation
Statistical test
1
Drug Excellent Good Poor Tota . Ex.4G.
27 (51.9%) | 23 (44.2%)
PPA (81.9% - 2| 2 (3.8%) 52
50 (96.2%) NS. NS.
23 (41.8% 27 (49.1%)
PA (1.8%) U1%) | 5 (0.19%) 55
50 (90.9%)

Ex. : Ratio of “Excellent”
Ex.+G. : Ratio of “Excellent” + “Good”

EREC X KR FIEL Table 6 1ILRLALES
9, PPA BCix %% 23 41 (44.2%), HHLIE 51 4
(9.1%), PA BTz %% 19 4] (34.5%), AHHL
L5181 (92.7%) THY, EUESIVERRLLEE
PPA BAEFRETH -1, HRMCHESL AD
bhizdho 1z,

9 ERERIzHREHE

FHEI X 3 HAGYEIZ Table 7 ©RLI-ES D,
PPA BCIXE»THE 17 41 (32.1%), AALLE 48

# (90.6%), PA BCItEBHTHE 58 (27.3%), &
ALLE 50 61 (90.9%) ThbH, MRHicHEZIZRD
bhich ol

3) #H—HE

#—H5Eis Table 8 kiR L7tk b PPA BTz EL
27 41 (51.9%), HHLIE 50 £ (96.2%), PA FHTiX
2% 23 § (41.8%), HFH L E 50 £ (90.9%) TH
b, ZHER IOHEPHRE LT PPA FDi 5@
oht, FARMEcEEEIBDLIRILI 2T
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Table 9 Overall clinical efficacy classified by cases with or without concomitant medication
Concomitant Total Statistical test
* ‘medication | *Drug | Excellent | Good Foor o Ex. | Ex+G.
15(53.67) | 12(42.9%)
PPA ( ”( ) | 1(3.6 %) 28
27(96.47
“ 7] ’( o NS. NS.
o 16(53.3",) | 11(36.
PA ( . 2~ | 3(10.0%) 30
27(90.0%) ’
T 12(50.0%) | 11(45.8%)
FPA : 23(95| 8%) —| 1622 u
=) it 7 N.S. N.S.
7(28.0%) | 16(64.02
PA (28.0% l “2 | 2(8.0 %) 25
23(92.0%) ‘
Ex. : Ratio of “Excellent”
Ex.+G. : Ratio of “Excellént”+“Good”
Table 10 Overall clinical efficacy classified by nature’of stool
Statistical test
Nastt‘g;ﬁ of Drug Excellent Good Poor | Total
B Ex. Ex.+G.
25(53.2%) | 20(42.6%) '
PPA 5(95770) 2(4.3 %) 47
i A7
Waterlike NS. NS.
19(40.4%) | 2348.9%) | ... . |,
PA 5(10.6%) 47
e 42(89.4%) .
R & 2(40.0%) | 3(60.0%) i
PPA 0 5
Mud-like 5(100 %) .
stool, N.S. NS.
Soft stool 4(50.0%) | 4(50.0%)
PA 0 8
8(100 %)

Ex.: Ratio of "Excellent”
Ex.+G. . Ratio of “Excellent” +"Good"

Kiei—HEr o Tlis DRTFC X HEEI LBE HENOFERRCRESI L4, Table 10 KRLE

DEEERTo

L b ARED EMIC 5\~ T i3, PPA HTiz 4%

Y, BEEOAETET LBSORME Table 9  53.2%, HHE 95.7%, PA HTiREYHEK 20.4% &
R Lo &35 D BRED b 0 RIS Tik, PPA B %% 89.4% Th b, PPA ROFHES L CHARIE
CIXEHK 53.6%, YK 96.4%, PA WTREHR 2o, AHEMCHEEZEIEDLATN T, ¥

53.3%, AHE 90.0% ThYH, WEMKAEZIE  BREDDVIKEOEMIC KT, WRHCHES

dDhhlchrote E,

BEAEL Lo ERI S\ T b 7201 2% (R4 3 LXCR

PPA ZECI3ZE%H® 50.0%, B 95.8%, PA HTix wic, BEEO 1 B OHHEEE & H—HE L oAk
LR 28,0%, HHL2.0% THH, EHRCHWT  Table 11 RRLAEED, LWihbARHRCAERE
PPA BDiE 5 MEd - 7ed, WThimAREMHcEEZE EoboXoY (B9 i3RI

BRRDLRhIgh T,

SRR ORMD A4 L HEFILT 55 & Table 12
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Table 11 Overall clinical efficacy classified by frequency of evacuation

Statistical
Frequenfy of | prug Excellent --Good Poor Total a,-l_s = tesf
evacuation ) ) LI B Ex. i EX"F‘G
| 14(70.0%) | 5(25.0%) ’
PPA - 1(5.0%) 20 .
19(95.0%) {. ’
<4 - N.S. N.S.
11(50.0%) | 9(40.9%) |
PA - -2(9.1%) 22 Lo
20090.9%) | "
11(40.7%) | 15(55.6%) | R
-PPA —1(3.7%) 27 e (o
26(96.3%) I -
5~10 — NS NS.
12(37.5%) | 17(53.1%)
- - 1- PA ~-3{9.4%) - . 7 S U
29(90.6%)
’ 2(40.0%) | 3t60.0%)
PPA 0 5
5(100 %)
11 N.S. N.S.
0 | 10100 9)
PA 0 1
1(100 %) - -
v Ex. : Ratio of “Excellent”
Ex.+G. : Ratio of “Excellent” +"Good"”
Table 12 Overall clinical efficacy classified by body temperature
Body b Statistical test
temperature Drug Excellent Good Poor Total Ex Y
- 7(43.8%) | 8(50.0%) | ... .
PPA (93.87%0) 1(6.3 %) 16
i I . 15(93.8 e | U
>3.10c L i T N.S. N.S.
e 3(21.4%) | 7(50.0%) I e —
PA 4(28.6%) 14
10(71.47%)
20(55.6%) | 15(41.7%)
PPA 350(97| o | 1(2.8 %) 36
<37.0C ) l o( YT N.S. N.S.
.20(48.8 20(48.87%
PA 2 . 1(2.4 %) 41
, 40(97.6%)

KRlickksh, RBEMICOV-Tit PPA BTIxEd
X 43.8%, HHXK 93.8%, PA BCIIEHE 21.4%,
WY 71.4% ThHD, wFhd PPA BO BN E
$ HEERVWL 0D PPA B35 2 E X HEMC
dot: (0.05<p<0.1), *7:, PHOEMIDVTH
RERC AR LRI ED Hh s ot

Ex. : Ratio of “Excellent”
Ex.+G. : Ratio of “Excellent”+"Good”

Ko B HEC X V@G LI-B4, Table 13
CRLicksh THEH Y] OEADELHRE LT [
fEic L) DEMDELRI PPA FT o\ THiD - 1ot
Wwhd PA BHLoMEREZIZD LRIt -7,

4 EROHB '

SRBROIERE LTERER, SHERK, R#BIT
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Table 13 Overall clinical efficacy classified by cases with or without abdominal pain
. Statistical test
Abdominal I Good Poor Total
pain Drug Excellent Ex. Exic
16(59.3%) | 10(37.0%)
FPA 260(96 3%) —| 167%) “
“ (45.7%) ] 1:(51 4%) i Ns
16(45.7 .
PA 2 “licewn | 3
34(87.1%)
11(44.0%) | 13(52.0%)
PPA 2:(9! o “l1w0% | 2
H (35.0%) l' D( %) s NS
7(35.0 9(45.0
PA 2 | 420.0%) | 2
16(80.0%)
Ex. : Ratio of "Excellent”
Ex.+G. : Ratio of “Excellent”+"Good”
‘Table 14 Degree of normalization of symptoms
. . Ratio of Statistical
Symptoms Drug Normalized Persisted Total normalization test
Nature PPA 51 1 52 98.1%
of NS.
stool PA 49 5 54 90.7%
Frequency PPA 48 1 49 98.0%
of - NS.
evacuation PA 47 2 49 95.9% S en
PPA 16 0 16 100 %
Fever NS.
PA 14 0 14 100 % -
Abdominal PPA 23 4 27 85.2% NS
Rain PA 32 3 35 91.4% :

Bfx &b HF, BESRTHCERFRIZOWTHAD
SHRA B LT,
EEREHTHHRICBEL T, RO K
BREDD \IZRBIRETH -7 106 4] (PPA Bt 52 ],
PA 554 B) ko &, HE—¥IE L Ak, MR X DEKE
bavﬁﬁ%ﬁ&na:a&ﬁ&ﬁnm#m&LTE#
{LRELHH L7, Table 14 iz;RLi-& % h, PPA B0
E#LRiL 98.1%, PA BOZhIZ90.7% LvFhi
BRYTL, GEMCEEZIBD LRk -1,
HHEEBCR T 5 R L TS, B0 HFERK
P1H3SEETH -7 98 £ (PPA 2f 49 4, PA B¢
9 8D k0%, H—HTLRAR REcXd 18 2L
TeienaZ EREEELE LT, ERLREYRH L, *
DfER, PPA BOEEF LRI 98.0%, PA HOFhit

95.9% ThHH, WHEERIETIHoATI>E
(Table 14),

¥f:, KR 37.1C Libw R, 37T LIT&PML
LTHEO THRORY LR L, BEH0 GEY
37.1C LIEThH-» o RMEE 30 6§ (PPA F 16§,
PA B 14 #1) i2EZ X H, LHFRh-TH),
AR HERIBD O hicd - (Table 14), XK,
RIEFHEMORD Lt 62 7§ (PPA B 274, PAR
35 B1) ILo\ T, RO WMINAREY LEMRELY, £
DR, M&EKiz PPA BT 85.2%, PA BT W4¥
ThH, ARMCHEEE Zdobhich ol (Table
14),

4. ElifER

RAREE L 119 fids, B3 LIMEE LiThokl
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Table 15 Side effects
No. of cases Ratio of Statistical
Drug studied Appearance appearance test
PPA 59 2 3.4
N.S.
PA 58 0 0
Drug
Side effect PPA PA
Anorexia 1 (1.7%) (]
Eruption 1 (i.?%) 0
‘Total 2 0

fl% B\ 7= PPA B 59 4, PA I 58 o 3 117 4
EoWT BIfFA%Z B Lico RMIEAN RELIOR,
Table 15 kiR Lk D 21CH b, \Fhi PPAE
Cholko TOEBIIRARNREREEZ 1MATH » 1
DS LRENER L 14k PPA o 5%k L,
kesaiv, €23V By O, XHicid, #®H:
77+—%v, €23V By, ¥AIvCORSITXD,
B2 BHIIHA L RENRIZBETH YD, =R
Aok ), RE3IHAKIRNEA.L, PPA ©
BLE LTI -7

II. |lMeE A%

1. REMFEOHY
CAM 19 EROSKBRBED, BB HERS L
BMCx~0ix 103 4] (PPA ¥ 53 41, PA 2 50 41)
Thols 205 LAFMELYRE LD 4H 17 &
M (16.5%) ¢, FONRiTWIE 7 Y HEHER 6 5
(5.8%), #r X SRHEEMIM (2.9%) BIVEE
NEXMBMHES 8 4] (7.8%) TH b, EEERFRIC
MU WERRIEL 1 515 Bdbbhicd o1

Bie7YFRIEEES 641 (PPA B 24l PA B4
) b, BEEFERRLIRINT X 12 4 51 (PPA
RI0L PA B3 CThotnt, RAEFOBEEICH
2 TRCRE T2 (Table 16), Vibrio parahae-
molyticus 13445 MIC ffiix PPA 0.78~1.56 pg/ml,
PA<0.39~3.13 pg/ml Ch ot I REBESE (Bi—
R®) i PPA BREN 2 61k 1 UXEL, 1 GUTERD

3

ThH, PA RAEH 4 BT RLEHTH >

+a ek FRHIEM 3G (PPA T 14, PA H26)

ot REERERAR YR CEEMNL 26 (PPA'H

O, PA BE2f) 23T, 1AITRRETEL, fi
D14 &6 HET b HFl % B 7 (Table 16),
MIC {HizBE DA K BFc{ PPA 1.56~3,13 pg/
ml, PA 25ug/ml Ch -7z, BEKZRX PPA RAD 1
AHER, PA RAD 2HIEYTH » 7

BXFEEABEREEA L85 (PPARSH, PAR
38 Th-7-(Tablel?), =D 5H 7 HHHiL ST B
BELHLTAREBER, BRD 16612 ST BdEL
W& ST, LT EAEI M Shi, MBELEERA Y
BT XM 76 (PPA 346, PA #3860 Th
»7:0 PPA BRA®D 4 fik 3 BITIX RHKSE E.coli (28
WEhicdeh, 16T 10> OEBET R bhio
*7- PA RAD 3MTiX 10°4~10"2 > KBHBEKOE
THEGRI, chbDEFD E.coli DEstiE (MIC)
{#iz. PPA 1.56~3.13 pg/ml, PA 25~50 ug/ml CH »
720 BERBRIPRYED e S - PPA RAER 2 Bl
thoflebEHTHY, PA BRAES SAULTTHED
THoTo

2. EFEPMEEROEL

SRR g B E D GRS k1T B K EFMEBOEIL
B P~ o, A5 202 #fk (PPA B 102 #ifh, PA
B 100 $tk) DOEFERELRR LI

PPA JRAfE® (Table 18) —Cix, MIEINTHRLI
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Table 16 Cases infected with Vibrio parahaemolyticus or Salmonella enteritidis
Patient | Fecal state? and bacterial no. in feces® Elimination | Clini 1
Pathogen | Drug [no_g :;’; Days after the start of medication of?.lg:,,:: ef}nwl::ly " g;de
Pe1 2345678089
Male wil P
049 v ML ) eliminated ++ -
PPA Syrs | fw
055 2’!‘;}: " 2t = ot o postmedication fecal sample ? + | -
Male . .
V.p.9 006 | 94 yra :E.n wi®) =) _f)o postmedication fecal sample ? + -
065 41;4;}; oo ol 2 oo 3R s o eliminated + -
PA ’
Male w(®) wil) wi@ ® 2
083 | ,¢ yrs 15:) m w@ 28 (@ o - eliminated + -
, Female o ;ﬁz o0 P -
- 104 4 yrs “’ Qa e - eliminated |. +..
Male w wi wi w > m(3) m mpostmediatim —_— -
PPA | 064 | ,, e .f(:) 08 w00 w9 (8 miy {1 Rl sample 7. 1 -
Male wié) w(s) wid) m sf] imi -
Sed 046 | 39975 ‘g:) () wie) m(5) m2) B(1) JJ“. eliminated +
PA : .
Male id wiz) w ini -
. 086 71yrs .? @ @) @ © o, 0 v remaining +

a) Fecal appearance (w, water-like ; m, mud-like ; h, hard) and evacuation frequency ( mparenthesl;) .

b) Logio(cell no.)/g of feces
c) Vibrio parahaemolyticus
d) Salmonella enteritidis
Bars mean medication terms

53 Mifkeh, BIMFRELE  HR O S\ M MAEN,
E.coli, StreptococcusCh Y, K\~C Klebsiella, Sta-
phylococcus, Citrobacter, 75 ABM1H, Enteroba-
cter xR X, Pseudomonas is X UX Proteus i3
EFETETRE I hi, BEF KERERIFE
THLBPLhZ2MERTHIBBEETERL) 0 36 &
tkCix, E.coli, Klebsiella, Citrobacter, Enterobacter
RED 75 AREEOREAE S TCEMIIES LLE
F L7:=2%, Streptococcus, Staphylococcus ic¥'d 75 &
BRSOV RUEOREFAE S LRI EA
EBE LD, PR LRERYR LI, ¥, IR¥EN
e Pseudomonas pH Shic 5 ERS, BEFLKE
BATYBRLUCEMZ4ATHD, £05 b 3K
Tix Pseudomonas (3 LT\ 1oo RERTHE (RIE
#TH2BBELEE) c#R LI 13 ®E&E T, E.coli,

Klebsiella, Citrobacter, Enterobacter iz ¥' D 7 5 1
BOMHAE 3 XUEBITRES L Ok dE{ kT
uPeat, BRIERT X DIX{EL LA T Y, Peendomoges
DR T h BRI IEd - 1o ok 7 7 ABEEREE
B3 X OBRIER & BER UV _A Th- 1ot Akl
WRERERT X D 0 MM LC\izo PA BLBLEGI (Table
19) Tix, MEWNCEM LA 50 BRI B S LT
PHERO W\ BN, WSS, Strepococos, E
coli, Klebsiella, Citrobacter, Staphylococcus, Protess,
Enterobacter, 75 AIBHBi & T, Proteus DRHA
EL LR\ T L kR, PPA RAEAORAL R
EMD <2 — v izdis VRS LTV oo B0 2K
#-Ci3, E.coli; Klabsiella, Citrobacter, Enterobacter
KED 75 ARBEO BB % L0 G ETLE
%%, PPA RAEMZER~D &, ETREETH % B
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Table 17 Cases infected with enterotoxigenic Escherichia coli
» i no. i )
Patient | Entero- Fecal state® and E.colf no. in feces* Reduction Clinical | Sid
Drig | o {:eg:;} detgz:‘:gd" Days after the start of medication c(’iféfgg" effli?:l::y effect
Pel 2 3456738
Female
020 ST wi3) a(]) h() W) >5.0 + -
47 yrs 9.1° <4.1
Female {1
062 ST wis " W@ © O wa o >6.3 + -
22 yrs [X) T <3
Male w®) w no postmedication _
PPA 076 | 15 yrs ST .g‘_)_‘_”__‘g) ecal sample ? drop-out
077 gga;ers ST w(?) W (3 2.6 drop-out | eruption
8.4 6.8
092 %a;'is STLT | @ _v@ m) @ n) s b >6.0 excluded| —
9.0 <3
003 fzer;:s]e ST wio_wi) ¥l mm wm 2.8 + -
8.1
Female
PA 009 ST w(6) w(6) w(6) m(1) s(1) (1) h(1) 0.4 + —
59 yrs 8.5 8.1
Male wis
068 ST wid m m(2) (2 (1) s(1) h(D) 3.2 + —_
28 yrs 8.6 5.4

a) ST, heat-stable toxin ; LT, heat-labile toxin
b) Fecal appearance (w, water-like ; m, mud-like ; s, soft ; h, hard) and evacuation frequency (in

parenthesis)

¢) Logio(cell no.)/g of feces
Bars mean medication' terms.

Table 18 Isolation frequencies and numbers of bacteria in feces of patients with acute enteritis
—Pipemidic acid treatment—

Premedication (53)* Midmedication (36) Postmedication (13)
Organism A B Bz:lcot.gr.ial A B Ba(r:lt:.rial A B Bacr:lt;rial
Escherichia coli | 50 50(94) 6.9+0.2 | 33 9(25) 1.5+0.5 | 11 6(46) 3.0+1.0
Klebsiella 24 24(45) 6.6+0.4 | 29 5(14) 0.9+0.4 | 10 5(38) 3.1+1.1
~§“ %; Citrobacter 11 11(21) 5.7+£0.5 | 26 2(6) 0.4+0.3 | 10 5(38) 3.2+1.1
35| ¥ | Enterodacter 8 8(15) 4.9%0.4 | 2¢ 0(0) - 7 2(15) 1.4%1.0
g% § Proteus 3 3(6) 5.1+0.6 | 24 0(0) + 6 1(8) 1.0£1.0
‘6'-5 Pseudomonas 53 5(9) 0.4+0.2 | 35 1(3) 0.1+0.1 | 13 0(0) -
é% Others 1 1(2) 4.8 24 000 - 6 1(8) 0.8+0.8
< L8 Staphylacoccus | 53 12(23) 1.0£0.3 | 36 8(22) 1.1+0.3 | 13 2(15) 0.6+0.4
g‘g . Streptococcus 48 47(89) 6.4+0.2 | 35 35(97) 8.0£0.2 | 11 11(85) 7.6+0.5
Rods 10 10(19) 7.0+0.4 | 4 4(11) 7.3£1.0 | 3 3(23) 6.7+0.1
 Anaerobes 52 51(96) 8.9+0.2 | 36 36(100) 9.3+0.2 | 13 13(100) 10.0+0.2
___ Yeastlike organisms 2 2(4) 4.3£0.8 | 5 4(1) 4111 | 1 1(8) 4.4

* Fecal samples tested
* :‘\verage of logio (bacterial no. per g feces) of A samples+standard error ; the no. of organisms
In undetected samples was regarded as zero in calculation.

A No. of fecal samples except for samples whose bacterial no. were not determined due to the .
Ppresence of the other organisms

B No. of fecal samples where the indicated organisms were detected (%)
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Table 19 Isolation frequencies and numbers of bacteria in feces of patients with acute enteritis

—~Piromidic acid treatment—

Premedication (50)* Midmedication (32), Postmedicatio:; (18)

Organism A B B,:‘cot.g‘r‘m A B Baf‘t:rial A B Bacnt;rial

Escherichia coli | 47 46(92) 7.0£0.2 29 23(72) 4.8+0.5 18 17(94) 6.6+0.5

Klebsiella 28 27(54) 6.0+0.3 15 9(28) 3.1+0.7 12 11(61) 5.6+0.7

-§‘ E Citrobacter 15 14(28) 5.4%0.6 12 6(19) 2.8+0.9 4 3(17) 3.5+1.3

gg § Enterobacter *10 9(18) 5.2+0.8 9 3(9) 2.1%l1.1 2 1(6) 3.9+3.9

B3| 8| Poew 11 10(20) 4.8£0.6 | 6 0(0) - 3201 4.0£21

Tév'% © Pseudomonas 50 5(10) 0.4+0.2 32 0(0) - 17 4(22) 1.4%0.7

-ég Others 2 102 2.9%29 | 6 0(0) - 1 000 -

< Lo | Staphylococcus 50 12(24) 1.1+£0.3 | 32 11(34) 1.6+0.4 | 17 4(22) 1.0+0.5

’ EE Styeptococcus 47 47(94) 7.0+0.2 31 31(97) 7.4%0.2 17 17(9%4) 7.7+0.4

© §' Rods 7 7(14). 6.5+0.6 5 5(16) 6.5+0.8 4 4(22) 6.3£1.0

- Anaerobes 48 48(96) 8.9+0.2 32 32(100) 9.5+1.1 18 18(100) 9.8+90.1
Yeast-like organisms 1 1(2) 6.3 2 2(6) 6.0+0.5 1 1(6) 4.1

Fecal samples tested

»+ Average of logio (bacterial no. per g feces) of A samples standerd error ; the no. of organimij
in undetected samples was regarded as.zero in calculation.

No. of fecal samples except for samples whose bacterial no. were not determined. due to the
presence of the other organisms
No. of fecal samples where the indicated organisms were detected (%)

A

Fig.2 Pipemidic acid- and piromidic acid-sensitivi-
ty of Escherichia t:‘oh' isolated from feces of
patients with acute enteritis

Percent of strains inhibited

90 Escherichia coli (147 strains) 90 Kibiela spp. (15 strais)
80 PPA 2 80
-

70 + _E 701

60 F w OF

sk PA H 50+ PPA
w0l @ dop

30k : 30}

20t g ar

0} & 10

L Y L

0.390.78 1.5 3.13 6.2512.5 25 50 100 2002400

MIC (rng'ml)

¥Ediic Pseudomonas HiXH T htc 5 EMF, MEHK
BRELER LB 2EFATIX T Pseudomonas
BRI IR ot ¥, 75 ABHER XUHESE
BORMBAR S L BRI REN L BER T TH -1

Fig.3 Pipemidic acid- and piromidic acid-sensitivi-

ty of Klebsiella spp.

isolated from feces of

patients with acute enteritis

PA

e

0.390.78 1.56 3.13 6.2512.5 25 50 100 200 2400
MIC (ug/ml)

IR TR L 18 REkTi2, BHEIES 75
BEEORBEE S X BB BENO VAl
BLTV 1o Tk 75 ABMMO BBz EKIS XVR
Eeh L IZACTH - 1oht, AN V-V Y]
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Fig4 Pipemidic acid- and piromidic acid-sensitivity
of Citrobacter spp. isolated from feces of
patients with acute enteritis

Fig.7 Pipemidic acid- and piromidic acid-sensitivity
of Pseudomonas spp. isolated from feces of
patients with acute enteritis

§ Ty Citrobacter spp. (42 strains) - 90 Paeudomonas spp. (10 strains)
280 PPA Z80f
E £0r
" = 60l PPA
£ £
£ g50f
[} “; L
s - 40

- 30}

5

o 20

& 10t

1 1 1 i 1

0.390.781.563.136.2512.5 25 50 100 200 2400
MIC (ug/ml)

0.390.78 1.5 3.136.2512.525 50 100 200 2400

MIC (ug ml)

Fig.5 Pipemidic acid- and piromidic acid-sensitivity
of Enterobacter spp. isolated from feces of
patients with acute enteritis

Fig.8 Pipemidic acid- and piromidic acid-sensitivity
of Staphylococcus spp. isolated from feces of
patients with acute enteritis

ol Enterobacter spp. (27 strains) 90 b Staphylococcus spp. (23 strains)
2 s} Tl
Z 0 £}
£ E
2 60+ P 60 +
s 50 g 50 +
w40 : @40} PPA
N 40 5 40 PA
S © 30 | '
] -
s 20+ g 20
n"' 10 IL” 10 }
' A 1 1 1 1 1 s 1 1 1 1 1
0.390.781.56 3.136.2512.5 25 50 100 2002400 0.390.781.56 3.136.2512.525 50 100 200 2400

MIC (ug/ml) MIC (ug/ml)

Fig.6 Pipemidic acid- and piromidic acid-sensitivity
of Proteus spp.isolated from feces of patients
with acute enteritis

Fig 9 Pipemidic acid- and piromidic acid-sensitivity
of Streptococcus spp. isolated from feces of
patients with acute enteritis

88558388

Percent of strains inhibited

—
=]

Indole-positive
" Proteus spp. (16 strains)
i PPA PA
4 L 1 4 i A1 'l A
0.390.781.5 3.136.2512.5 25 50 100 2002400
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§=3
o

Percent of strains inhibited

— N W W &
c3S383538 383838
T T

Streplococcus spp. (121 straigs)

PA

PPA
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Table 20 Frequencies of antibiotic-resistance of the organisms isolated
from feces of patients with acute enteritis
No. of Resistance* frequency (%)
Organism strains ABPC TC CP
Escherichia coli 147 10 27 8
Klebsiella spp. 145 83 19 13
Citrobacter spp. 42 52 14 17
Enterobacter spp. 27 81 0 0
Proteus spp. (indole +) 16 75 38 19
Pseudomonas spp. 10 90 80 90
Staphylococcus spp. 23 13 13 17
Streptococcus spp. 121 3 11 3

L WD - T2,

3. FMEHSME L KEE O EHIRZ

SERRBEOMENOTHIMES HME LI RAEE
LA XERAEME D PPA 3 XU PA o1 2 B2l
(MIC f#) % Fig 2~9 iz ;R L #=o E.coli (Fig. 2),
Klebsiella (Fig.3), Citrobacter (Fig.4), Enterobacter
(Fig.5) 3 XU* Proteus (Fig.6) Cix PPA Xt U
PA o MIC {in v — #ix%hEh 1.56~3. 13 pg/ml ¥
XU 25pg/ml Ch b, PPA REREEIIE -7 BE»
bhigho7c 2%, PA RERERI M BHbHhis,
Pseudomonas (Fig.7) Ci2, PPA OMIC fHD ¥ — 7
12.5 ug/ml T H 7= 43, PA @ €— 2 (3 200~2400
pg/ml TH 7P, Staphylococcus (Fig.8) T i, PPA
# XUV PA © MIC 412 Th £h 25 pg/ml & 200
pg/ml 35 X T° 12.5 pg/ml & =400 pug/ml 0 2 gt %R
L, Streptococcus (Fig.9) Tii, Bi#kD S <2 PPA &
XT° PA 122400 pg/ml  MIC %R L, BERKET
Bt ThHDED ABPC, TC 3 XU CP o35
WittE (MIC : 50 ug/ml LI E) @ Higs WX, ¥&H T
Table 20 iR Lico BBPIMIEIRIO MiEBEIARE 12 ABPC
Tl E.coli DFETT 10% L{ED 7=, Klebsiella,
Citrobacter, Enterobacter ¥s X U° Proteus T\ 52~83
% L#<, ¥tz TC & CP Tix Enterobacter D41
FREEI T RE IR o eh, TOMOETIEIERE
h 14~38% 3 LU 8~19% DHETHRIEE R Ih
7o Pseudomonas TIIHIENBRHEREDHEIX 80~90
BTH oo ChRH LY T ABHECIRREREORET
BFEIVWThOoREHBCIWTHEL, 3~17% Th
2 7o

4. HAENHERHEXBEOHE

s MIC : 50 »g/ml

SEBABEOREPHEHRBEEO I BARS L
U'#i#% ABPC &%, TC 2%V CP 44 DHL
WX M w TR E LTRAVTHNE, M40REE
AR I hich:, DERERORS S\ E.coi Ko\
TEDORRY ¥ L Table 21 2R L1z, RENORME
BWoREAE s X UBREONKD ¥4z, PPA BAEE
#Tit ABPC (55%, 3.2), TC (79%, 4.5), CP (3
%, 1.6) THb, PA R fE M T ik ABPC (6%,
3.9), TC (78%, 5.1), CP (41%, 2.4) Thoi= L
DRERREAERNRAO A LRSI O
Lt E.coli DSEEL Do ix hhr 7o PPA B LT
PA BRBOHREHRBERR LIS X CRERE
MZBRFEEL, EOETORE: PPA RAEA
TIRESRE LI -, BEATHE, PA RAEAT
HAEHRREABE O KRR S X R BEN LR
ALV iciz -1, PPA BMAEMATE, thbd
ETLLEETHH, BEWNL HIZEORENVAY
[/} 2% R

5. PPA #1U PA R3#OX¥L

PPA #7:i2 PA M3EN], M¥Ed XU RESEES
5 HFEhRIE © PPA 5 XU PA I 2 5 BRKED
L WD, SEKRD B o1 E.coli 81T
Klebsiella i=> % PPA % XUt PA o MIC &%k
-1z, Fig. 10 & PPA RAEAORETHEY, E
coli 3 XU Klebsiella ©> PPA WeZtix PPA il
%S, MESLTHEALTHY, PPA REREED
HEBLZ B Shich -1 Fig. 11 i PA RAEAORE
FRLEA, COBa L PA RSz PA BN, BE
th, REERTREAEE LT, Lir LERFEL
ORI I M L7 BitkeR e PA 1o 2400 pg/ml O
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Table 21 Isolation frequencies and numbers of antibiotic-resistant strains in Escherichia coli
isolated from feces of patients with acute enteritis pre-, mid- and post-medication
Premedication Midmedication icati
M?rigﬁgm Isg{:?eon A B Bactenal Bacterial Posmedlcl:tlon i
no.* A B no. A B a(;lt(:nal
DHL 50 50(100) 6.9+0.2 | 33 9(27) 1.5+0.5 11 6(55) 3.0+1.0
PPA DHL-ABPC| 29 16(55) 3.2+0.6 | 31 3(10) 0.4+0.2 6 0(0) -
DHL-TC 47 37(79) 4.5+0.4 | 33 3(9) 0.5%0.3 10 2(20) 1.1+0.8
DHL-CP 46 15(33) 1.6+0.4 | 35 2(6) 0.2+0.2 12 1(8) 0.6%0.6
DHL 47 46(98) 7,0%£0.2 | 29 23(80) 4.8+0.5 18 17(94) 6.6+0.5
PA DHL-ABPC| 26 17(66) 3.9+0.6 | 26 9(35) 2.1+0.6 11 8(73) 4.9+1.0
DHL-TC 46 36(78) 5.1£0.4 | 30 12(40) 2.4+0.6 14 10(72) 4.7+0.9
DHL-CP 46 19(41) 2.4+0.5| 31 8(26) 1.6+0.5 14 5(36) 1.8+0.7

* Average of logio (E.coli no. per g feces) of A samples+standard error ; the no. of E.coli
in undetected samples was regarded as zero in calculation.

A No. of fecal samples except for samples whose bacterial no. were not determined due to

the presence of the other organisms

B No. of fecal samples where E.coli was detected (%)

Fig. 10 Pipmidic acid-sensitivity of Escherichia
coli and Klebsiella strains isolated from feces

of patients with acute enteritis pre-.

and post-medication with the drug

mid-

sor E. coli (73 strains)

60}

40

e = Klebsiella spp. (75 strains)

Premedication

Midmedication
= E. coli {12 strains)

= Klebsiella spp. (19 strains)

Percent of strains inhibited
S
Y

8ok ' E cali (7 strains) Postmedication
60} '

ok \=— Klebsiella spp. (16 strains)
20+

0.390.78 1.56 3.136.2512.525 50 100 200 2400
MIC (ug/ml) of PPA

MIC R REREESETS < B bl

* 3

Fig. 11 Piromidic acid-sensitivity of Escherichia
coli and Klebsiella strains isolated from feces
of patiens with acute enteritis pre, -mid-and

post-medication with the drug

Percent of strains inhibited

80
60 [

40
20

80

60
40
20

80

60
40
20

T iz PAY,

lin® O -EERLEHRY,

Premedication Klebstella spp.
(70 strains)
r E. coli
L (74 strains’
pam— |
Midmedication Klebsiella spp.
‘21 strains)
I ( E. coli
r 32 strains /
Postmedication E cli
121 strains:
i Klebsiella spp. ¢
L (27 strains ~a,,
+
0.390.78 1.563.13 6.25 12.525 50 100 200 =400
MIC (ug 'ml) of PA
ampicillin'®, cephalexin'®, carindacil-
thE 4122\ Tl ampi-

PPA owTit, XM, EERMCTTRESLO
WG ibh T H0, % 23 EAKLERELAR
ROFRFREME LI LD E LT, REBBRIC 2\

cillin® & p-EERHERARY Eizh, ThboBHR
fEwzx$% PPA DERENER IR T %0
BERRECE L TIRALY, BILLYOREIDS



244

CHEMOTHERAPY

VAR i

YO0, Phbr-7vRRTAHD, ZREREC X
BB R ¥ 2T b TV b ISR DL
TRYMEE T SREAVLRIEBIFMTHS
P, AT TR, 1970 2800 DM O LN B L
T 18D, FEGIMRH R I > TR TV 5o

DX 5k EE 2, PPA OMERRBIET NI
SR XM 5 0, SEEESIVAEDOT
WE £V & T2 BB E LRI PPA O BRRZR,
M & e R B S (R “RWRRIC
& D LERERN Lo SR E L7 @bk e M8 351 3 BRSER B
PERLAbDOTR oo, FOEBINERMBE LW
PIRB Y %8 T 5 BFiL, METONBRHIRXFA LMD
EERERIC X DRI TV Z &S\ e,
WORERNBE LTIIAHY LEL D THD,

¥7:, WBEHFE LT PA BN L-OKRHAK B
HKETV AT LHABEAND D, MEERF, Bl
DRERPECNTHARRELSHEILEh, ThHEAD
BEF L LTERBERTUVWENSLTH S,

BRSOV TRk D L b, THRER I AR
¥jsETik, PPA B XU PA BO BRI thth
98.1%, 92.7%, HEMMHETO HERIL, *h Fh
90.6% L 90.9% THH, LWThIBEHTHETHY,
ABERMCABEEZRED ORIch o1 i, H—¥HET
DEGRIY. PPA B 51.9%, PA I 41.8%, EBHRTE
h¥h 96.2% L 90.9% THH, ERErF\T PPA
PO 5 AW 10% BEED - 71odd, TREXE &L A,
THE I ARERE DR h oo T0 M IZEE
52, ZIUHYD PPA 0 F+ — 7 vRROBMR & i2iXRER
DRERTH D, TREBILLY, LURLPOLERRICK
GHHEUEEHF =1 Y VY ORRCERBTHLOTH 5,

BIfEFX PA BT BEME 72, PPAR D26
(3.4%) CAHMNRERSMNE 1HATOBWDSRICH,
WL ERAE e A ¥ § v OB ETHA
L7z PPA BOBIFARBARIHERENRLSRERD
1,500 mg/ A RS HAORER 4.3% HBELTH VLD
Tizlel, TORBLELULIELDTH T

BT EERR Y BB LA 103 4 (PPA ¥ 53
B, PA B 50 ) b, BAY7) A REER X6/
(PPA 24, PA F¥460), 5.8% THH, vrEX3J
HHEEMX 36 (PPA B 141, PA B24), 2.9% T
Holo TOBRHMEEIIREMBATEESORE T
HEXRTERTHHH, FRIIREDOREAEDHEERER
ZEOTHHZEND, BULAMRDERTHH S, ¥
EREFN S E.coli XM L1c 99 EFADOIHEXEBE
Bk (BEF 357 #) TRTIDWT, =vFr bdvv
EEOREY TN, 8IEM, 7.8% »OEBREMA

M (ST MHEAK 17 #, ST %XV LT gan
15R) AWM Lico RW7 U7 e EOBAKGTED 5
B, MEHSTRLIL T BFCTOV TN R &
B, BEDH 20% »OBRELAWMSHETE:
%, SEDEMTThb, BEBAKEL L Lo
RUGAATEoT, LichinT, ThHOEME I
bR SR DA TR AR 2 X85
BhBERATHSo

cheDMEL PPA %112 PA 510 X h¥s+
EnBRIHEORPERTHD, BHOHEHLR®
LickiRrnigohi-LtELHhS,

RICHEA MBI\ TTHEH, FRIMCREL
7-WMix E.coli, Klebsiella, Citrobacter 1t XD 754
Mett B3 X UX Staphylococcus, Streptococcus IrbUK
MEEE L L TH T SD5 Y E.coli, Streptococcus
B XUREEMILRIE 90% LLEORBN K IH,
EHb £, WAL 102, R\T Sterplococ-
cus, E.coli % 108~107/g CH -1

FEz X i, BB A Tix Bacteyoidaceae Ji¥
DESIEEIZIZIE 10%/g Th b, Enterobacteriaceae %
X UF Streptococcus i3 108 g TH 5, ¥ 1=, Fi=iiRk
FRABFCIBERERE 10%g, E.coli, Klebsiela,
Enterobacter 3s X U¢ Citrobacter i2 10-10%g L ¥,
EERE KK 10"g T Bacteroidaceae it ED
SHE REDEBY MK LT K9, Enterobadeie-
ceae, Streptococcus Jr X OBERLEHIEEED |
1,000 BEDK 10%g KX\ -k LT3,

EEZLORBMIZhODREADRERLIEL, #
KHUEBEITE 1/100 TH D, Streptococcus ¥ X T Ente-
robacteriaceae 3 # 1/10 CTH -1, .

FHLMIIRFEAOLEBUL 101 g, THHOEH
L, FETHOSKEBAEEOBENE 100, #X
PR 10%g LBEL, SHBREETRREACL
L BEBOARCRS L, TORPRECMILED
BVCERTS L0 THE T EXBAL TV B0

—%, HE® XhEERTHOBREOELSY
ETFRCEE LTI, MErEs X CAREREAE
B B o\ A% E. coli & Proteus it FiXREHH
T2 LBELTV D, SEOEHLORERERLOR
BEYICE DD TH T

tDX 5 i TFRIBEK PPA ¥7:ik PA %5 L8
4, ¥{Frh @ Enterobacteriaceae i3 EW i WL
Streptococcus ¥ X UERSPEEIE HnT B AR gd’ b
hi .
#4552 ampicillin © X 3 ic E. coli KT TS,
M b 2D BRI R & A LOMBKHHEER
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L RNEE X2 EBHILIRAIMEALLTT
Wk &retu k, e Ecoli kB MY #
1; AN BRNC WO kanamycin £
palidixic acid i E.coli i2¥BHMPLTH, BW
OFPREMTRETTRER T & v e#
HELTwbo

4, TRDWLHK LI Streptococcus 6 X UM
HORROMMBEEP BT =T & EBE DS X UM
BFoOMELTWARELER DL S E TR ERAM
EROER L ORI METBRED S L S Bbh 3,
PPA 3 XU PA i1 Enterobacteriaceae 1= i3\ L}
YHEL, AR XU Streptococcus i EA L
RERERILV T ERHHLRATWBT MDD T, ZOK
RAHOPMAR? bA WO LEL, UROKRLE
bhbe

MIC REk . Cix PPA @ Enterobacteriaceae V=343
% MIC o ¥ — 712 1,56~3.13 ug/ml, PA O #hid
Bpgiml ChHY, ZhETOEFROBMET MWLM
BTH o1y Enterobacteriaceae DEHMVix PPA &
DR5H PA FX DEEETH -, Zhid MIC o
£ 15l Bbhid,

i\‘ﬁaﬁ@ #3) Cix ampicillin, tetracycline 3s L Ot

. chloramphenicol #H{% i Enterobacteriaceae Titiris

" DRBEIC RGN, Streptococcus T & THIC FHER
REFETH o7 LihiaT, ZhboHitMic kb
BRY TS BLTIR WEEO REMN 03 St-
reptococcus DRFEMA I X % BB TEHERET 50
EAdB LBbhd, PPA ¥7-i% PA WBflibsiciy, &
hoEHEREROBRIIMA L, oz iz
ERRLRERU Y RIS L0 OELTUROEE
ThhHo PPA WEERRIC \ o PeA %k LA EiR
BED, BERTHROIER LT ETHIEML S, -
REEZREAIhBBRTH B, FOEHELTRD 2
DOTEKRLEL bhD, OPPA XU PA i%, ¥
h%mmmumm“aemEMwabnfazsr
DEBYEAET 54, FOfEMIX PA It~ PPA D
SBnip DI, @REPFET S 75 AAKEE
ROWTHE LS &, HAENEREEOERIIRSHEC
ERTESMIZ L, 2> PPA 03 5 4% PA it~
THEANE\ 705, PPA 5T $\Tit X b %8
FALHRBEEL RS h, FLCHELTLESE
AR B,

Sho 2 0DBMAKRTICE DA - iR, LR
DRBIBoh X bhDA, FOHMCOVTIES
LIS S PP ST

=7, PPA OEERHEEEIX Enterobacteriaceae T

E<BBHAT, PA MHERLIREA LB Bhih -
Teo ¥7:, PPA XU PA Halikic 2Rt X hi- E, coli
¥ XUV Klebsiella iz >\ TRHEL DT IME RN LA,
PA &5, M<OBD KT RIS BHShiEP
T, PPA £oWTikfitiekko MBIz ¥~ Rbhtk
Tehrotze PPA XU PA DD X b il RiziamA
ELTRELWbDOLERBRS,

BlE, Smiicetds PPA OMRYEEKE L0
R FR LI S BN URR, AHO BRDR ik
PA T2 b0 Chs &, MIEEHHRILPA &
b\ &, ILHTIMERIHE LIS, BE»S
DREYRTHERD BRECHITHS = &, Streptococ-
cus PHMIE WKL LAMIMTAEACHD =
I ERBELNEIE ot TDX S RERND, AFIT
BERRECH LT, SEFRTEREAD 1okt hig
3bDLEZOAED,

#® L]

BEIDOTHY WL T528ERMeBEC 5355 PPA
DHMBHR L 6 I MBEENRR L R FRMEST 5 B
BT PA Y BEH L LT, —EEREC X3 LERR
¥EEL, UTORMLBI,

1. BKHE

D #KES 119 fih, BRA66, Bi%Ee sl & k<
107 FiAELIc & lEY #it-T EFATH D, O AR
PPA % 52 i, PA BN 55 i Th oo ChHOE
A OV THERAFS LUCBERMEORN # T - 0

2) ZBWOFREFORFTIX, WThoBIEFIC
DWTHLHAEMCEEZXBDbhich o1,

3) FHRED HE LCERIDETIE, FERHEIL PPA
P 44.2%, PA BEH 34.5%, BRIz FhFh 98.1
%t 92.7% ThHH, Thd PPA BHETRETDH
Steh, BHRMCERZIBDOhich ot ¥, B
AMHEC BT 3 EDTHBORIL PPA Bt 32.1%,
PA B 27.3%, FALEORIZEhER 90.6% &
90.9% THH, WThimHMcEEEIBHLIE
Mot

4) H—UTBC BT HEDRIE PPA BH 51.9%,
PA B2 41.8%, HHRiZEhEh 96.2% & 90.9%
ThHb, Lbic PPA B 5 2Es -7, Withd
AR EEEZIBD ORI h ot ¥, FREF
IOBALTHRHE LY, WTFThbEEZRED LR
Mot

5) EHR, HHEEEK, TH T3 PPA ¥k
XU PA oFRixThd 85% U ETHDH, MERHC
EEZRBDLAILD 5T

6) BIfEAL LTIt PPA BASTNELRBOL]
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PINRHL, PA BRI LREMm TN, £OR
BRI O TR RN RRIZED Hhich ot

2. HIBEMER M

1) R RO BRI LA R 103 fEHD
5%, MEAMARHIhADE 17 @6 (16.6%) T
b, XORRMHK 7Y+ 6EH (5.8%), +1r 2k
7 3EM (2.9%) IV WENEXWNE 8 EAT B~
o

W€ 7Y+ MHEES 6 AU Tik, PPA IRAM 2 A, PA
BAK4ATNTEERNCRZTH D, RERNREY
it 4 fEH (PPA %141, PA % 3M) TCik, 241
BRW X,

S ek FRHER 3 ATk PPA IRAM 1 FlizER
<THh, PA RARA2AZVThLRABTCH -, MK
RTHREREY fTieo7c PA BADC2EFADS H1H
2RI,

BXFEABERINES 8 Al T, BEEML 24,
BAEFAN 1B Y, BKBRAUEBOT b iEML
5ATHo70 XD 5% PPA A 26 PA IRASI
SHARTRTHYTH H ABEREOMY L 2B
bhic, BEMPORBEZ PPA BAEMADR S HHEE
THoTo

2) MREFE T 5 EKEFAEMOTRL M1,
BEMDOTHIEMN S, BWHAECH>EEK LS KU ZH
F-HiREI, MMM, E.coli, Streptococcus THH, &
\~TC Klebsiella, Citrobacter, Staphylococcus, Entero-
bacter, 77 LRBEHBEILE TH 7o PPA ¥ 702 PA
MR, HEMERR IV 7T ABEEOKR MK
JUEBITREA LR Lich e, 75 AliEEO
BRHESES LUEBIIELMIET L, ETORER
PPA RAEADIRS M EHTH > MERTHRIZA
MREHLL, 77 2BEEORMBRES XLUEKOBH
LAY (B

3) MEFCTHE» LI L -MAGELADOT
EME 531 %o RFBEHEY JE LIHER, E. coli,
Klebsiella, Citrobacter, Enterobacter, Proteus iz &' ®D 7
5 ABBHBD € — 7 MIC {#fiix PPA 1.56~3. 13 pg/ml,
PA 25pg/ml G & b, Pseudomonas © ¥ h it PPA
12.5 ug/ml, PA 200~=400 pg/ml T B 1=y Strep-
tococcus D v'— 7 MIC f{Hi: PPA, PA L3} iz=400
pglml TH -7, BIEMTE 7 7 ABAME TIZ PPA B
EmMEEIIRD bhith -, PA BEMEERIIY 1
YDEET, *¥7-, ABPC, TC %712 CP WHEEIL %
hTh 50%, 43% H XUV 21% HEETCERDLRT,

4) PPA RAEHT 1 REPREHEREXBED
BRHEES SUCEBIZEHETL, BERTHEITH

To,

MEME S X CMBIZET Lk ¥ thon, =

hicwt L PA RAEMNTIE, XSS LD DY
DRHME s X CMBIE—BILICET LI, BRpT
BICIZEREMO LR B oY,

5

PPA ¥7:2 PA B3 X URIRI T thic g

qh% E.coli 36 XU Klebsiells ©> PPA ¥7:42 PA
X1 5 MR REMIC IS W MO ERE L g
LTh-7e

BLED#RM G, Pipemidic acid it@Wkcst
SHALRMTCHE LB L LS,

AR ZBAVEEG KA RKURERASHBAK
RMCEMBEL 2T,

D
2)

3)

4

5)
6)

P

8)

9)

10

11

x =

EH ¥, fi: FIRFEAME, Pipemidic acid
* 23 HAX{LEMEZORE, WA, 1975
MEF—5, B B, BNRS, WKRE: 4
Hase (EELTHM) TS Pipemidic acid
DERMMR O M B, Chemotherapy 23 : 2894~
2899, 1975

FZIES, AR W, BRiHE ASKE XF
ERTF, PHRER, 9#FTH, WKK=, #EH
At RNE L UHRMBKER K1 5 Pipemidic
acid ic B3 2 X WA - BB IRAYHF o Chemotherapy
23 : 2900~2905, 1975

XBaR : BREARONEKTFH, BREFES
45 : 406~419, 1971

B4 (1964) : MEE 7Y + RBBREEH
MIC iEEHITERASL (1974) : BAOARNELR
B (MIC) oRE, Chemotherapy 23 : 1~2,
1975 :
Guermant, R.L.; L.L.Bruwrox, T.C. Scrru-
AN, L. 1 Resmuw & A. G. Grumax : Cyclic
adenosine monophosphate and alteration of
Chinese hamster ovary cell morphology :ara-
pid, sensitive in vitro assay for the enteroto-
xins of Vibrio cholerae and Escherichia coli.
Infect. Immun. 10 : 320~-327, 1974
Hownpa, T.; M. Sanazu, Y. Taxepa & T.Mr
WATANI : Isolation of a factor musix;g morpho-
logical changes of Chinese hamster ovary
cells from the culture filtrate of Vibrio
parakaemolyticus. Infect. Immun. 14:1028
~1033, 1976

Taxepa, Y.; T. Taxepa, T. Yaro, K. Yaur
mot0 & T.MiwaTant : Purification and partial
characterization of heat-stable enterotoxin of
enterotoxigenic Escherichia coli. Infect. In-
mun. 25 :978~985, 1979

Pipemidic acid (PPA) B X 4 % §, Chemt-
therapy 23 : 2636~3140, 1975 .
AMEX, £ (15 %) : —BERECS 3
Pipemidic acid & Piromidic'acid o0& TSR
BRI 5 T 5 RRERRI, 1] A. 29: 167
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13)
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15)

16)

m

18)

19)

20)

21)
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~177, 1976

LEED O W€D 190K £ X-3:1.1.3 37485
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i X 3% R 0 ik, Chemotherapy 23 : 3049~
3065, 1975
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nRe— B RR 38:112~184, 1976
FESEN, f (15 MRS X OBEMMERY) : MMM
REBEREEC K 3 5 Pipemidic acid & Carin-
dacillin 0 WML X 5% R © H ¥, Che-
motherapy 26 : 285~810, 1978

SORAMM, fb (73 HX) : W CRE R
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~168, 1974

PR % WERRE, BKBR AR 8 : 699~703,
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In order to evaluate objectively the clinical and bacteriological effects of pipemidic acid (PPA) on
acute enteritis with frequent diarrhea, a double-blind controlled study was carried out using piromidic
acid (PA) as a reference drug.

In total 119 cases, 6 cases were excluded, 6 cases were dropped out, and 107 cases consisting of 52
PPA- and 55 PA-administered cases fulfilled the test conditions. There were no significant differences
between PPA- and PA-administered cases on the background factors analyzed. According to the unified
evaluation, the rates of “excellent response” were 51.9% with PPA and 41.8% with PA, and the rates
of “excellent response plus good response” were 96.2% and 90.9% respectively. As side effects, 1 case
of anorexia and 1 case of eruption were observed with PPA and none with PA. There were no signi-
ficant differences between the two medication groups with respect to overall efficacy, stool appearance,
evacuation frequency, fever receding, abdominal pains and side effects.

From total 103 fecal samples taken premedication, pathogens such as Vibrio parahaemolyticus, Sal-
monella enteritidis and enterotoxigenic Escherichia coli were detected in 17 cases (16.5%). In 6 cases
of V. parahaemolyticus, favorable clinical responses were obtained in 2 cases treated with PPA and in
4 cases treated with PA, and the pathogen was eliminated in all of 4 cases (PPA 1, PA 3) checked post-
medication. )

In 3 cases (PPA 1, PA 2) of S.enteritidis, PPA was ineffective while PA was effective in 2 cases.
The pathogen disappeared after medication in one of the 2 PA-treated case but remained in the other.
In 8 cases of enterotoxigenic E.coli, clinical assessment was made in 5 cases excluding 2 drop-out
and 1 excluded cases. Clinical effectiveness was excellent or good in 2 PPA-treated cases with elimina-
tion of E.coli and good in 3 PA-treated cases with significant decrease in the number of the organism.

Fecal bacterial flora was also checked in all fecal samples taken befroe, during and after medication.
Before medication, the organisms frequently detected and large in number were anaerobes, E.coli
and streptococci followed by Klebsiella spp., Citrobacter spp., staphyl i, Enterobacter spp., gram-
positive rods efc. During medication with PPA or PA, facultatively anaerobic gram-negative organisms
were markedly reduced while obligate anaerobes and gram-positive organisms were not. The degrees
of reduction were more profound in the cases treated with PPA than in those treated with PA.
After medication, facultatively anaerobic gram-negative organisms reincreased in the both medication
groups.

Drug-sensitivty of the major isolates except obligate anaerobes was determined by the agar-dilution
method. The peak minimal inhibitory concentrations of PPA and PA were 1.56~3. 13 ug/ml and 25
ug/ml respectively for facultatively anaerobic gram-negative organisms, 12.5 z#g/ml and more than
200 ug/ml for Pseudomonas spp., and both more than 400 ug/ml for streptococci. Facultatively anaerobic
gram-negative organisms resistant to PPA or PA were none or rare, while those resistant to ampicil-
lin, tetracycline and/or chloramphenicol had a large part of the isolates. Antibiotic-resistant E. coli
was greatly reduced during medication with PPA or PA and was kept reduced even after medication
with the former drug. Sensitivity to PPA and PA remained almost unchanged in the organisms such
as E.coli and Klebsiella spp. isolated during and after medication with the drugs.

These results indicate that PPA as PA is an effective and useful drug for acute enteritis.




