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FEMENE PR B R e (2 4T 4 blapenem o) ELBSAY « Ba K AR 1

WH - ITHEE - NEFFIE— - SR - SRR — - B REEK .
=fkEE IR T AR E - EEBA - sk - e A
REEE BRI WIR AR E"

PREEEYAE IC X4 5 biapenem(BIPM) A BN # B8 &5 212 T 5 726>, EBENYIC |3 BIPM
DERPHE N & FPERRERICTITTHELRIT L, 72, KIS 1218 RN R %
RRFEFEBNIC BIPM 2 3% 5 L, ZOFMME & &L thic W TRE L 72,

EREHIRET DD b, BIPMORBHE N OMRET TIE, pH, =7 A 7 LBES L UL
O LIBED R B IREEMIC BT B Escherichia coli NIH) JC- 2 & Pseudomonas aeruginosa 18s
IZNT B B/ANRE R (MBC) 2Lt & e 1S L D BMIE L 7255, BIPM O
MBCIZRIEHND pH, 27 K2 T LBED D VIE AN T LBEOHE L Z o 12,
$7:, BIPM DUFRERRERAEIC RIS BT TIE, B AOKNIM & 1) 58 L 72 55
k% BIPMEAE T B L UFEFFAE | T phorbol myristate acetate (PMA), E. colidy 5 \|3 P. aeruginosa
THRIBL . Bk d ) EAE S N5 iEMEEFE % chemiluminescence H TRIE L 72, % DFEE .
HHIRDEEBLFEIEA L PMA & E coli Rl 81 T3 BIPM FE4EF THE 4 ST e » 125°,
P. aeruginosa R B T3 BIPM fF4E T THE IR S 1172 (p <0.02),

BRPREBURRES T3 11 B PERUME I PR B8 RS i 24512 BIPM % 1 [a] 150 mg % 5 L 2{3 300
mg# | H2[E S HRSEEEL . ZOEMME s et 2 et L7z, UTI ST (55
R EWE L 22 TRIOBEFRRIKMRIZEZS 1B, Hh5H, EHI1BITH- 72, EBEIC
L BHEIZIBITRRET, EXh26]. BHRapl, XEMIB, EH26ITH- 72, WME
FHNIE SO STBES 1L, 5 5 8FR(89%) A BIPM |2 L 1) BREH & #1172, BIPM |2 & %
Bt EEIBIER B £ CEBRREEREIIEO L h - 72,

PlELY , EBERIRETRE RS 513, BIPM |3 P. aeruginosa RRYHEI= XF L THE L7 H4K N
RN H B Z e HHEEI NIz, F 1o, BRKAIREHE RS 513, BIPM (3 JREERGYLAE |2 0t L

BYFRAMSNH B EEZ LN,
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Biapenem(BIPM) |3 HARL ) —k o4 TRIR I N
PHT L CERRAA VAR LRTERTH B, AENZ
%) Dehydropeptidase- LiZ B TH D 2 &, 7T Lt
BLUBMER IS LIBE I A7 5 4 LB
HENEHTLZE, 2L T, 2DIIEAENELD
BRSNS &S Bl BY Zehn, RERELE
DIEHREE L CHOFRMESPEE N,

ZZT45EbNHIUL . BIPM ORMEYSEIZ T 5
HRBZH L2 2 BT, HBEAIZIZARIO Esch-
richia coli v Pseudomonas aeruginosa |z ¥4 2 Ry EH
CHFAFERARRREIC ]I A . 70 BRERAYIC I3
PERDMENE PR ORI BB IS AR R 435 L, 7 AWM
EREMIZDWTRETL 72,

I. R & Hi%

A, EBEARIRRGS

I BR$HUE T

1) HRETERA

BIPM(HAL ) —#kN&H) 2 L 72,

2) MR

FEHERR T3 B E.coliNIH)JC- 2 L X P. aeruginosa 18s
D2HWHREIR E L7,

3)

E N 120 248RRIC # ) |/ 4T §10) chelating resin
(Sigmatt) Nz, 4°CTIRERIHEFEL 24 A + > %
BELl, 2LT, IN%045umD I ) RT 7 4 L5 —
TUBIE L, O.INHCL 0.INNaOH, MgCly, # | T
CaClz %@ H N Z Table 1 0 % 9 7 IFEH O FREEH (A) H

*TI05  HEHRHEIX FEHTAG 3-25-8
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L) EFEL, IREEH (A), B)ZFLT(O)IIR% 5 pH
Z. REH D), E)ZLTEIIRLB=I7A LT LR
BEx, o, REHG), WELTORELXS LY
T LBEERAT L, SEREEH & L T Mueller- Hinton broth
REHL, ZOpH, 2 7R T ABL UL T LB
FE#% Table 1. |Z/R L 72,

4) FR$HUE S DRE

LI FERARE| 72 9%EHFRELHL & Mueller- Hinton broth)Ef
10FE L% Fvy . BIPM OERER 2 BRI X9 BN
HHMEE (MBC) % BA LRS- N ED 1 HE#e Y |
ENBE L7, BREERIE 106 cfum X L2, £LT,
BIPM O#EREE 28RIC X 2 HIE IS BUTT IR pH, =
TR LBEBLUAINL T LBENKE L KRG
WTHOMBCZIEBTSHZ LI L VREFL 72,

2. WFPERERE AR RIT TS

D) HHEROFE

E N1 ZDOFRMIME ) , Mono- Poly Resolving Me-
dium (Flow #t ) % Bl v 72 loE&E ORI & 0 8P ER % 5B
L . TrypanblueiZ & %84 4kgetBic & ) &M% % 4 7
L7

2) HFERARERRIC KT T ERER

108cells ml D tFrhEk % Saline GIZiEME R &, 10ug/mlis
& U100 ug/ml @) BIPM FFAE T & 5 3 IEFAE T T 100
ng/ml @) phorbol myristate acetate (PMA) THRIEL 72, L
T, WGAPBRYEE L 2GR FE % 33 ug/ml o) luminol 77

#£F ¢ Multi - Biolumat LB9505 (Berthold #t ) % i \» 7
chemiluminescence & 1= & N #l & L , peak chemilu-
minescence {E% & » TIHMBRENEER L L2,

3) HEREERRIC RIT Y FRIER

subMIC ) BIPM AS3FHERDMBE 134T 5 RA, R
BRI 20 & ) ICRIER e B R RITT R RRETL 72, 108
cellsml DIFFER % 10% I F (3.6 CHS0 u/ml)ff Saline G|z
S, 10°cfuc) E coliNIHIIC-2 & % \> |t P. aeru-
ginosa 18s % fiN 2. KB L 72, E. coli RIBLEEIZ I3 0.01 ug/ml
BrUolugmloy, F7-, P.aeruginosa RELFEIZ 13 0.1
#g/ml?) BIPM BT H 5 WIIEFLET CEREZIT- 72,
Z LT, HHEROERBREEERIZAIENOER & Ff
ICHIE L 72,

B. FRARHIRRES

L 3%

ARG ICEBEER A T—TVIEEBE OB RERE
PERRBERRYE B 1) (M B RE L 14, B
TEHEVERERE S 106)) 2 SR & L /2 (Table 4), XIREEFIL
B TR, Lotk 4B TERIT 46~ T6 5% (FHI 635K ) TH
otz Fiz, ZNbNEBHRBONERITEEMIEEH® 56,
BISLARABAHE A 260, BISLARIE, PROEMELE, &R
PERERE . % L T FEEMEOBEBRMEEMR L 161TH
272,

2. B#EHE

JER) & LTAA] 18] 150 % 2> 300 mg % 4 & 100 ml

Table 1 Minimum bactericidal concentrations of biapenem against Escherichia coli
NIHJ JC-2 and Pseudomonas aeruginosa 18s in Muller- Hinton broth and
nine urine meduim

(Mg) (Ca) MBC (ug/ml) against

medium pH

(ug/ml) (ug/ml) E. coli P. aeruginosa

Mueller- Hinton broth 6.5 4 4 0.8 3.13

urine medium (A) 5.5 50 100 1.6 1.6

(B) 7.0 50 100 1.6 1.6

©) 8.0 50 100 1.6 1.6

(D) 7.0 50 100 1.6 1.6

(E) 7.0 100 100 1.6 0.8

(F) 7.0 500 100 1.6 1.6

(G) 7.0 50 10 1.6 0.8

(H) 7.0 50 50 1.6 0.8

I 7.0 50 150 1.6 0.8

pH of urine medium (A), (B) and (C) are different, and magnesium concentrations((Mg)) of urine medium(D), (E) and
(F) are different, and calcium concentrations({(Ca) )of urine medium (G), (H) and (I) are different
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gL, 18 2[0S BESEEBEL .

3. ®EEHE

EHBERBORR, RiLE, REBEELITV,
UTISERSFIT 3628 (25 3 0% 1o & B30 RHE & EIAE
kBB HERT -2, E72, AFIREIC L 5EM
SHEWEBRBROFELBE T L L bic, REFI#
NIBEECFERE X TOBRRRAEERENFEICOW
THREEIT- 72,

nB, SEEARIIARAEBESEMKFEREESR
B2lc kAR I UThN,

. #& R

A, EBERORRET

1. BRPHEN

Mueller- Hinton broth 1) BIPM @) E. coli, P. aeruginosa
25+ 2 MBCl3 &4 08ug/ml, 3.13ugmlTH 72, =
UKL, REEH S T3 BIPM O EBRE 28RIC K5 2
MBCIIREZHD pH, =7 AL 7 LBEDH B VIEZ ALY

Table 2 Influence of biapenem on superoxide

generation by neutrophils stimulated with
100 ng/ml of phorbol myristate acetate

(PMA)
Con;;r;t;:t;:)nn of peak CLﬁvalue
(ug/ml) (cpm/108 cells)
0 (2.08 + 0.15) X 10°*
10 (195 + 0.19) X 10°
100 (174 + 0.14) X 10%*

superoxide genalation is expressed as peak chemiluminescence
(CL) value. (*;p <0.02)

7 LBENREEZTT, E colilTxf L TiZ 1.6 ug/ml,
P. aeruginosa |= %t L T i3 0.8 e \vx L 1.6 ug/ml TH - 72
(Table 1),

2. MBI BT TR

PMARIBIC & 2 I hERiGHERFRRELE ARIC RIS BIPM
DEHENIRZEE L 10 ug/ml TIRFEH LT, 100 ug/ml T
control |2 }b U HZ0HIH % 38sH72 (Table 2), —F, HEH
REE > BIPM O I ERIE MERRFEAE A BB B ¢ AT
BT, E.coli CHFPER% Rl L 72354 . BIPM (3 0.0
pg/ml, 0.1lugmlDNWTNOFUT TCLHELE L Lh
572e ZHUSKFL , P. aeruginosa THFHERZ RIBL 7255
4, 0.1ug/mlo) BIPM FAE T TOMFPERIE R R AEE R
BIEFET CHOZCHLABICEEEZRL7Z (p <0.02)
(Table 3),

B. RRPREIRRES

AE G E N 1EIOR, UTISFHEi % (5
3R) R L e o BN 4B 5 7z, ENL DR
Y&FREHI3 Candida albicans & DIRERIBI TH 72 D
726, ARBEFICARB~OSMEEL L 720 DD
2BTH o 72, UTISERSNFHAMEEHE (BB 3 /) 2T lRE L 72 7
BloBA TR RIIER 15, BRSO, EEHIBITH
7z (Table 4,5), —J, EAEIC & 5 HET IBITHHE
T, XG0, AR 4B, B Rh 14, & 2BITH
72 (Table 4), FUBFAUICI3 SHRE OB THES 1L, 5
+, Enterococcus faecalis 1 #k % [ { 8%k (89% )7 BIPM|C L

- DBREE N7z (Table 6)

BIPM = [ % B RIBIWER 5 L VBRI AER 13
BDUh o2,
m. == =3
SRIOHNHNDFFRTIL, BIPM ORI RRILAE I A
THERMEEZE LT S ENT, EEE, BRRNZ
W2 T- 72, F0FEFR, BIPMIEEREYIC IS HERMER:
PR EFERE BN X9 2 A RhERIS UTI EEShEHli2E % (58

Table 3 Superoxide generation by neutrophils stimulated with Escherichia coli
NIHJ JC-2 or Pseudomonas aeruginosa 18s cells (10° cfu/ml)
in the absence or presence of subinhibitory concentrations of biapenem

stimulation concentration of biapenem peak CL value
(ugfml) (cpm/10° cells)
0 (584 +0.15) x 107
E. coli 0.01 (6.84 + 0.40) X 10’
0.1 (592 £ 0.54) x 107
) (7.76 + 1.15) X 10°*
P. aeruginosa
0.1 (LIS+011) x 10"*

superoxide generation is expressed as peak chemiluminescence (CL) value. ( *;p <0.002)
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Table 4 Clinical summary of complicated UTI patients treated with biapenem
Diagnosis Treatment Bacteriuria* Evaluation**
No ?yg)e : i::;}; vni Sym- |Pyu- Side
2 3 Mok .
Sex| Underlying disease | (route)|&™UP (mg(onsr:cs) D(Lér;;ls(;n ptom’jria Species CoundMIC| UTI | Dr |offest
Enterobacter
76 ccce — | # cloacae 107 0.39
O - 30021 s ]| Candida albicans| | Poor | —
Prostatic cancer | _ | Enterobacter 10¢
cloacae
_ Enterococcus 6
2 ;:l) cee — | 4 |300x2| s | faecalis 107} 6.25 Excel- E;‘ce" -
---------------------------------------------------------------------- en ent
BPH e B -
_ Enterobacter 6
3 68 ccc _ 4 | 300x2 5 cloacae 10°10.39 | Mog. [Excel- _
1Y B kbbb AN S R I thiniieiel et Rt Ml it erate | lent
Bladder tumor — — —
Pseudomonas
73 ccc + | w aeruginosa 107 0.20
— Enterobacter Mod- _
B B 6 | 300x2 5 cloacae 0.20 | ¢ are | G00d |
Bladder tumor I el Ay it Ia
— +|+ J—
Pseudomonas
cce - | aeruginosa 10*
R
5 ij __________________________ - 1502 | 2 Lo -
Urethral stricture _
Renal stone
Escherichia coli 0.10
CCC + | # | Klebsiella 107
s — | 6 |soxz| s ||| preumoniae |  10.20/Mod-)gonl
Radiation cystitis
. - | £ -
Cervical cancer
Enterococcus ;
ccc + | # A 107 | 3.13
7 6F8 __________________________ — | 4 |wsox2| s ||l faecalis | T Poor | Poor | —
Enterococcus
Bladder tumor - | + faecalis 1 |1.56
ccp Escherichia coli <002
73 — | = |Klebsiella oxytoca| 107
| g - 1502 1 Klebsiella sp. -
Bladdertumor | | | |  [7UUTUTCTTTUTTTTT N
Enterobacter ;
CccC + | # 107 [ 0.39
9 | oy b — | & |s00x2| s LTl cloacae | |7 Mod-| Good | —
Bladder tumor — | # — —
Enterobacter
CCC — | # 107 {0.39
10 ,6\/: ......................... — | 4 |rsox2| 5 o] cloacae | " |77 Mod-| Good | —
BPH - | # — -
Enterococcus
cce — | # | foecalis | 107 [£00
T il SO - s00x2| 5 |....|..|Cendidaalbicans| | Fair | —
F Enterococcus
Neurogenic bladder - | * Sfaecium 10*
Candida albicans

CCC: chronic complicated cystitis
GNR: gram- negative rod

-

Before treatment
After treatment

CCP: chronic complicated pyelonephritis BPH: benign prostatic hypertrophy

* * UTL: criteria proposed by the Japanese UTI Committee Dr: Dr’s evaluation
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Table5 Overall efficacy of biapenem in complicated UTI

. Pyuria Cleared Decreased | Unchanged Effect.on'
Bacteriuria Bacteriuria

Eliminated 1 1 4 6
Decreased
Replaced
Unchanged 1 1
Effect on Pyuria 1 1 5 Patlex;t total

Excellent 1

Overall efficacy rate
Moderate 5
6/7
Poor (including failure) 1

Table 6 Bacteriological response to biapenem in complicated UTI

No. of . .
Isolates strains Eradicated (%) Persisted
Enterococcus faecalis 2 1 ( 50%) 1
Escherichia coli 1 1 (100%)
Klebsiella pneumoniae 1 1 (100%)
Enterobacter cloacae 4 4 (100%)
Pseudomonas aeruginosa 1 1 (100%)
Total 9 8 (89%) 1

Ik 2 & 1BIR e BIEMLULE, E£72, EiEEH
EIC L B & IBIF 6BIAFRLLETH D . blbhryE
FICHE L 7247 L% LI TH B imipenem/cilastatin
(IPM/CS)‘“ s meropenem(MEPM)s) , % | 7 panipenem/
betamipron(PAPM/BP)®)  } | 3| RSN ThH -7, %
7z, BIPM % 5.1 72 24 BthEaIBIWER & 5\ I3F5
FREERE#BHT . BIPMAE NG L HT S &
Zz2 6072,

REBIFEIZ BV TUT, RAOBEEICE > TRWEE
e nlze, REBBUMEICHNL THRS 2N 2HEFE
DERFFENZRET 52 L3, ZOHBEROFNS
FFHTELETCEETH L EEZ LN D, AL ~E
LFTH 2 IPM/CS, MEPM, PAPM/BP o) E. coli, P.
aeruginosa |2 344 % FRH19) MBC |3 JR) pH 2B\ 42,
ERRDH N T LBENIRNEEN D DT, =7 A

ST LBENHE R NI EbbUIT TIC
BELRT, 20 IR OBAIT AR
IET A )ERTHY , IPM/CS, MEPM & % \»|3 PAPM/
BP st 5 & 1172 WA FREE DA B O B 12 A ) 8 ¢
EEZ LD, F72. REBREPENEIZIZ, FIRES
T RFDANS T LBEFEL THZ EHREED
wash-out% (375 Z LNz, AELAENTHL L £
Z bz, AR BIPMIZDWTH I ERIBEDERFIT
5725, BIPMORFHESIZRFD pH, = 7% ™ 4
BEHDLCIHONV T LBEOHBE ST 512, =
DT &I, FREBYAEICHT L BIPM 23553 238484013
ROVER % ZRIZ AN S Z & 7 { Mueller- Hinton broth i
TORREIZHNT 2HE NIV EIENTFRIZF0F 3
BEZTEDLEEZ LN,

HFHERDREEREIZ PMA BB TI3 BIPM |2 L 1) #4543
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P. aeruginosa R B T3 IFPERDIEMRL TR EARRII PSR S
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bhrEEZLNT,
X -3
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1993
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3) UITHFRS (U5 OBIERK ): UTI K% SRz %
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Clinical and fundamental study on biapenem for complicated urinary tract infections

Hiroshi Kiyota, Toyohei Machida, Shoichi Onodera, Hiroo Suzuki, Hirokazu Goto,
Shigenori Takamizawa, Hiroshi Mitani, Motoshi Kawahara, Hiroshi Igarashi,
Katsuhisa Endo, Takahide Hosobe and Jun Madarame
Department of Urology, The Jikei University, School of Medicine
3-25- 8, Nishishinbashi, Minato - ku, Tokyo 105, Japan

We fundamentally investigated antimicrobial activity of biapenem(BIPM) in urine medium and
influence of BIPM on bactericidal activity of neutrophils in order to clarify its in vivo effects against
urinary tract infections.

We also investigated clinical efficacy and safety of BIPM for urinary tract infections in order to
clarify its usefulness for urinary tract infections.

In the fundamental study, we measured minimum bactericidal concentrations (MBCs) of BIPM
against Escherichia coli and Pseudomonas aeruginosa in urine mediums, which had different pH,
different magnesium and calcium concentrations. There was no influence of pH, magnecium and
calcium concentration on MBCs of BIPM against these two strains. We also studied the influence of
BIPM on bactericidal activity measuring superoxide generation of human neutrophils stimulated with
phorbol myristate acetate (PMA), E. coli cells or P. aeruginosa cells in the presence or absence of
BIPM. Superoxide generation of neutrophils stimulated with PMA or E. coli cells was not enhanced in
the presence of BIPM. In contrast, superoxide generation by neutrophils stimulated with P. aeruginosa
cells was enhanced in the presence of BIPM.

In the clinical study, we administered 150 mg or 300 mg BIPM twice daily for five days to eleven
patients with complicated urinary tract infections. According to the criteria of UTI Committee, clinical
efficacy was excellent in one patient, moderate in five patients and poor in one patient. Furthermore,
according to the doctor’s judgement, clinical efficacy was excellent in two patients, good in four
patients, fair in one patient and poor in two patients. Of nine strains isolated, eight strains were
eradicated after administration of BIPM.

None had side effect nor abnormal laboratory finding.

These results indicate that BIPM has good in vivo effect, especially against P. aeruginosa, and
BIPM is useful for urinary tract infections.



