Biapenem ) invitro i /]

VOL. 42 s-4

91

i

Biapenem o in vitro FHiff

EHFE, & ORE, HHEX
BAVE Y — RSP

A N RRA L RPUEYE biapenem(BIPM) 0) in vitro LB YER 12 D V> T E I imipenem
(IPM), ceftazidime (CAZ) % Xt HREHF| & | THEBMKRETL /2, BIPM (377 LBHE. 77 4
BHRICH LIBEWIE A7 PV EECHEEES R L2, 77 AR BERRIC
M AHMEHRBMO L7 2 LB L DIZHLPITEN T 2. IPMIZIZEEERTH -
72 L7 L, BIPM, IPMC b iM% RT MRSAIZIZ BIPM/ & 7 x 2FIOBFHIC E NEL
WIS LRED Lz, 72, TIB 39D 7 T LAEMERRIRSBERRICIT S 5 MICoofE
1202~3.13ugml TH Y, HRAEHPRLBENLHENEZTL , BT F7EERBERD
Pseudomonas aeruginosa, Acinetobacter calcoaceticus |Z &\ HIEHIEH R L 72, 2 512 Xantho-
monas maltophilia % [  B¥&ES - lactamase FEAEBIC AL TLRLBOHEN R R L 72, F72,
CAZ, ofloxacin TR L 72 P. aeruginosa 7) B SRt 2 B ¥k BIPM (2 313 5 RSEMHEEALIZEE
SbENLh - lz, KHETEIAD P. aeruginosal 2§ AREIEAZRET L 72 & 25, d¥diw
LEFEMEIC T THOWTNOBIEIMIC B VT BIPMIZEWRE N 2R L 72, #EE
SRIC & 2 BRI B\ T BIPM Di& W HUAKIR &M+ L 2ERHIFE LN,
Fi2, RBEB S EXFEEFEICSL PBEORBERELET 32 EHT T BIPMDENHT

BhrBoH LNz,

Key words : Biapenem, carbapenem, MIC, RBEVEH . ff %I R

WIS LRGEWEIIL -T 7 F LRIEWED
mTdh, BICRETHBEANZ L 74, BaRENE
LUBFNE - lactamase ZEMEFH L, ERKRNIC LD T
FRAEOBVWHAERE L TRHLN TS, LL,
BERD A NASF LRIHEWE Y CRECBICHE
¥ 5 dehydropeptidase - ] (DHP-1 )iz & > ToM#EING
., BRMZER L nABIToKRE2ENLIL, »DOHF
BB 2 VBB L X OREHENE TLHE
TREEIHRIN TN,

Biapenem(BIPM) (3 HA L 57 1) —#k &4t THIZEBHSE
SNBHTRETREY ., L L PEEERIINT 5
FBHDHRD TEWET LW EHBE A VSR LA RGUED
B3 Thb, BEIZH NN LEED AL A F
WNEER . MLV e )T ) LA FAEEEAL
It EEEFET 5,

4[], #2\3 BIPM ) in vitro T OB FHIEHTEIIC DV
TREAL 720 THET 5., &b, HEERE L TEIC
imipenem (IPM), ceftazidime (CAZ) & X () aztreonam(AZT)
AW,

1. EBRMEE LUEREZ

1. fERZEH

BIPM, cefuzonam (CZON) 3 L (f meropenem (MEPM)
IFEAL ) —BSEBRF R TAR L 2 b D EEA
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BTHRL, 270770 95— (EARBYWER) 2 AV,
FHEHRBMET 1+ 2 7 FsEih- N (SDA- N; B /KSYSE ) 5
FIEHUCH Sl BREL , 37°C, 18EERILLEEENE, WRHE
DREBHFRE 5 N WER/NBEE % 1 - C Minimum inhib-
itory concentration (MIC) & | 7>,

4. invitrof}F%HhE

Methicillin resistant Staphylococcus aureus (MRSA) 24%kiZ
*f § % BIPM/CTM, BIPM/CZON, IPM/CTM & k f
IPM /CZON )} Fi%h5- % checkerboard dilution:® |z £ 1
MICHIZE & [Bl—&4THETL , fractional inhibitory concen-
tration (FIC) index % 3K&>, LIT DEXECHARIR L HE
L7z,

FICindex < 0.500 % fHSeXhE , 0.500 (FICindex < 1.000
ZARNENE . 1.000 (FICindex< 2.000 % A<B , 2.000 (FIC
index # REHEA & L 72,

5. MEFARARIC RIZT R

RIS B 110 5 B ) growth phase D28z DT

Pseudomonas aeruginosa PAO1 % STB - 37°C, 4 HFEJ5E%
2250k, B growth phase Z i 72k, BUH
WESTB (c#EkE L, 37°C TIREIEREL 2. WIS 108
cells/mlicsE L 72Be s % OBERTIE L, 0, 28 L UF 4R¥Ri%
I BB AT OMICIC e B & ) ICBERI R T L 72, X
FIOTRIMEE L AN 1, 238 & 4RRIRIC BT AR
DRE AT 120
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P. aeruginosa PAO1{Z D\ » T _EEE & FIBRIC L TR
BACET A 3 CIREIEEL . O TOMICHLED
£EHFHML, F0 1, 2BL U 4RREIC, Y7
V7L, BEHARKE L7, BEHZ25% 7 VINT
LFE FCEER, TV I —VERRGITHAL 22, K
WT, BERA YT INLVTERL, BREAREBLUA
&eT o LEERITV, S-S30EETEFHME (B
SBIVERT ) TR L 72,

7. BRI TENOREERENZE

Table 1. Antibacterial spectrum of biapenem against standard strains of bacteria
MIC (ug/ml)
Organism —
biapenem imipenem  latamoxef ceftazidime aztreonam cefuzonam
Staphylococcus aureus FDA 209P JC- 1 0.1 0.013 3.13 6.25 >100 0.39
Staphylococcus aureus Terajima 0.013 =<0.006 0.78 1.56 >100 0.05
Staphylococcus aureus MS353 0.025 0.013 1.56 3.13 >100 0.2
Streptococcus pyogenes Cook 0.013 <0.006 1.56 0.2 25 0.013
Bacillus subtilis ATCC6633 0.05 0.025 3.13 3.13 >100 0.2
Micrococcus luteus ATCC9341 0.1 0.013 0.78 0.39 12.5 =0.006
Escherichia coli K- 12 C600 0.05 0.1 0.1 0.1 0.05 0.1
Escherichia coli NIHJ JC-2 1.56 1.56 0.1 0.2 0.1 0.05
Enterobacter cloacae 963 0.1 0.2 0.1 0.2 0.05 0.2
Enterobacter aerogenes ATCC13048 0.78 1.56 0.2 0.39 0.1 0.2
Klebsiella pneumoniae PCI- 602 0.1 0.2 0.05 0.05 =0.006 <0.006
Salmonella typhimurium 11 D971 0.1 0.2 0.1 0.1 0.05 0.1
Salmonella typhi 901 0.05 0.05 0.05 0.05 <0.006 0.05
Salmonella paratyphi 1015 0.78 1.56 6.25 3.13 >100 0.2
Salmonella schottmuelleri 8006 0.2 0.39 0.05 0.2 0.05 0.025
Salmonella enteritidis G14 0.78 1.56 0.1 0.1 0.013 =0.006
Serratia marcescens 1AM 1184 0.2 0.2 0.1 0.025 =0.006 0.025
Morganella morganii 1IFO3848 0.2 1.56 0.1 0.013 <0.006 <0.006
Proteus mirabilis 1FO3849 3.13 3.13 0.1 0.05 <0.006 0.05
Proteus vulgaris OX- 19 1.56 1.56 0.2 0.025 =0.006 0.013
Proteus vulgaris HX- 19 1.56 1.56 0.2 0.025 <0.006 =0.006
Providencia rettgeri IFO3850 0.05 0.025 6.25 0.2 0.39 3.13
Pseudomonas aeruginosa 1FO3445 0.39 0.39 12.5 1.56 3.13 50
Pseudomonas aeruginosa NCTC10490 0.2 0.39 1.56 0.2 0.39 3.13
Pseudomonas aeruginosa PAOI 3.13 6.25 12.5 1.56 3.13 25

Inoculum size : 10° cells/ml
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BIPM O HHE XA~ 7 + T A % IPM, LMOX, CAZ,
AZT, CZON % 3R L CTHBARRET L 7245 R % Table
HZRL 7z, BIPMIZ 7S ARGHMHE B L U7 7 Ll
IKIRIEWHIE X7 F 74 %2R0, 77 AR IC N
LT3, 0013~0.1ugmloy MIC #5751, IPM (3452
LODMD €7 = 2F L D IZEN T2, 7T LM
Bicxt L Ty BIPM 3N IE %R L . MIC|34£T
33 ugmILLTTH Y RIS P. aeruginosa |28t , HTER
R LBENLHEEEEEL T,
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BRPRSIBERR 9 J8 S39BRIC X1 % BIPM B & Ut 3K A
DPLHE 1% Table 225K L 72, Methicillin B S. aureus|z
4 5 BIPM ) MICgo i3 0.39ug/ml T Y , IPMIZ|345 5
LMD 7 = LH L DIZBEL»ICEN TV, €
7z LEINIEA L 2R AV MRSA, T 75—
B Staphylococci |2 X435 BIPM @) MICso, 903 %41
ZH (125, 50 g /ml), (1.56, 50 ug/ml) TH - 72H5IPM L 1)
135 T4 > T\ 72, Enterococcus faecium|Z 3 | T3 Hb#)
L BIRRICHBE 1113594 » 72, Escherichia coli|=3+4 5
BIPM 7)) MICyg¢ (2 0.39 ug/ml TH " ,IPM, CAZ, AZT |2 kb
NTC 2HENT\72, Klebsiella pneumoniae, Proteus mira-
bilis|\Z 349 % MICe0 |3 £ 41741039, 1.56ugml THY ,
IPMICHA2EBEN T oA, B+ 7 = 2521355 -
Tz, FICBEBEOETIRHLLTH 72, LA L,
Citrobacter freundii, Enterobacter cloacae|= %} Tiz+ 7
= LARIDBE 1 s HERBIF5 DIk L, BIPM, IPM (3
BNIEEERL, MICoo I 3M3EH & L ZNFH 039,
0.78ug/ml TH~72, £72, 7 FI¥EIERBEED P. aeru-
ginosa, Acinetobacter calcoaceticus |~ %t 3 % BIPM o)
MICs0,9013 Z 1L £ 4L (1.56, 3.13 yg/ml), (0.1, 0.2 yg/ml)
Th ) MBEHRCHAE D EAIE 2R 72,

3. B -lactamase FEABRIC KT 2 HIE S

B - lactamase FEAE BRI XT3 A HTE /1% Table 3i27x L 72,

Table 2-1. Antibacterial activity of biapenem against clinical isolates
) , - MIC (ug/ml)
Organism (No. of strains) Antibiotic
Range 50% 90%
Staphylococcus aureus, biapenem 0.05 ~ 0.78 0.1 0.39
methicillin susceptible imipenem 0.013 ~ 0.1 0.025 0.05
(53) (=6.25ug/ml) latamoxef 313 ~ 25 6.25 12.5
ceftazidime 3.13 ~ 50 12.5 25
aztreonam >100 ~ >100 >100 >100
cefuzonam 02 ~ 6.25 0.78 1.56
Staphylococcus aureus, biapenem 0.05 ~ 100 12.5 50
methicillin resistant Imipenem 0.1 ~ 100 6.25 50
(69) (= 12.5ug/ml) latamoxef 125 ~ >100 50 >100
ceftazidime 25 ~ >100 >100 >100
aztreonam >100 ~ >100 >100 >100
cefuzonam 3.13 ~ >100 100 >100
coagulase- negative biapenem 0. ~ 100 1.56 50
Staphylococci imipenem 0.05 ~ 100 0.1 50
latamoxef 6.25 ~ >100 50 100
ceftazidime 6.25 ~ >100 25 100
aztreonam >100 ~ >100 >100 >100
cefuzonam 0.39 ~ 100 3.13 50

MIC determination : Two- fold serial agar plate dilution method
Inoculum size : 10° cells/ml
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Table 2-2. Antibacterial activity of biapenem against clinical isolates
. . L MIC (ug/ml)
Organism (No. of strains) Antibiotic Range 50% 90%
Enterococcus faecium biapenem 0.1 ~ >100 >100 >100
(28) imipenem 0.1 ~ >100 50 >100
latamoxef 25 ~ >100 >100 > 100
ceftazidime 3.13 ~ >100 >100 > 100
aztreonam >100 ~ >100 >100 >100
cefuzonam 02 ~ >100 >100 >100
Escherichia coli !)iapenem 0.025 ~ 1.56 0.1 0.39
(42) imipenem 0.05 ~ 1.56 0.39 0.78
latamoxef 0.05 ~ 6.25 0.1 0.39
ceftazidime 0.025 ~ 3.13 0.1 0.78
aztreonam =<0.006 ~ 6.25 0.05 0.78
cefuzonam 0.025 ~ 3.13 0.1 0.39
Klebsie[[apneumon[ae bmpenem 0.05 ~ 1.56 0.05 0.39
(30) imipenem 0.1 ~ 3.13 0.2 0.78
latamoxef 0.05 ~ 6.25 0.1 0.2
ceftazidime 0.025 ~ 0.78 0.1 0.2
aztreonam 0.013 ~ 0.39 0.025 0.05
cefuzonam 0.025 ~ 1.56 0.1 0.2
Enterobacter cloacae biapenem 0.05 ~ 0.78 0.2 0.78
(36) imipenem 0.1 ~ 0.78 0.2 0.78
latamoxef 0.1 ~ 100 0.2 25
ceftazidime 0.1 ~ >100 0.2 >100
aztreonam 0.025 ~ 100 0.1 25
cefuzonam 0.1 ~ >100 0.2 100
Citrobacter freundii biapenem 0.05 ~ 0.78 0.1 0.39
48 imipenem 0.1 ~ 0.78 0.2 0.39
latamoxef 0.05 ~ >100 1.56 25
ceftazidime 0.05 ~ >100 6.25 50
aztreonam 0.025 ~ 50 1.56 25
cefuzonam 0.05 ~ 50 1.56 12.5
Proteus mirabilis biapenem 0.78 ~ 1.56 1.56 1.56
(39) imipenem 0.78 ~ 3.13 1.56 3.13
latamoxef 0.05 ~ 0.39 0.1 0.1
ceftazidime 0.025 ~ 0.1 0.05 0.05
aztreonam =<0.006 ~ 0.025 <0.006 0.013
cefuzonam 0.05 ~ 0.39 0.05 0.1
Acinetobacter calcoaceticus biapenem 0.05 ~ 0.78 0.1 0.2
imipenem 0.1 ~ 1.56 0.2 0.2
latamoxef 3.13 ~ 100 25 100
ceftazidime 0.78 ~ 25 3.13 12.5
aztreonam 6.25 ~ 100 25 100
cefuzonam 6.25 ~ 100 25 50
Pseudomonas aeruginosa biapenem 0.05 ~ 25 1.56 3.13
(113) imipenem 02 ~ 25 3.13 6.25
latamoxef 0.78 ~ >100 50 > 100
ceftazidime 0.39 ~ 100 6.25 50
aztreonam 0.1 ~ >100 12.5 50
cefuzonam 1.56 ~ >100 100 5100
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Table 3. Antibacterial activity of biapenem against # - lactamase producing strains
. MIC (ug/ml)
Organism - — —
biapenem imipenem latamoxef ceftazidime aztreonam cefuzonam

Escherichia coli TEM- 1 0.1 0.2 0.2 0.2 0.1 0.2
Escherichia coli TEM-2 0.2 0.39 0.39 0.78 0.2 0.2
Escherichia coli OXA-1 0.05 0.2 0.2 0.2 0.1 0.2
Escherichia coli OXA-2 0.1 0.2 0.39 12.5 0.1 0.2

2| Escherichia coli PSE- 1 0.2 0.2 0.2 0.2 0.1 0.1

& | Escherichia coli PSE-3 0.2 0.78 0.2 0.2 0.1 0.1
Escherichia coli SHV- 1 0.1 0.2 0.2 0.39 0.1 0.2
Staphylococcus aureus ML15009 0.025 £0.006 1.56 1.56 >100 0.1
Staphylococcus aureus ML15009/pI258 0.05 0.013 1.56 3.13 >100 0.39
Klebsiella pneumoniae GN69 0.1 0.2 0.1 0.2 0.05 0.05
Escherichia coli GN5482 0.05 0.2 0.39 0.78 0.39 0.39
Escherichia coli No. 1501 0.025 0.1 0.1 0.2 0.1 0.1
Escherichia coli No. 96 0.05 0.1 0.39 0.78 1.56 0.78
Enterobacter cloacae GN5797 0.1 0.39 3.13 0.39 0.39 0.78
Enterobacter cloacae GN7467 1.56 1.56 3.13 1.56 1.56 1.56
Enterobacter cloacae GN7471 0.1 0.2 0.78 3.13 3.13 6.25
Citrobacter freundii GN346 0.2 0.39 0.2 313 0.39 0.39
Citrobacter freundii GN7391 0.78 1.56 50 100 50 25
Serratia marcescens GN10857 3.13 6.25 25 0.78 1.56 313
Serratia marcescens L-65 0.2 0.39 0.39 0.1 0.1 0.05

o| Serratia marcescens L- 82 0.1 0.39 0.78 0.39 0.2 0.78

5‘, Providencia rettgeri GN4430 0.39 0.39 0.025 0.1 £0.006 0.025

©| Providencia rettgeri GN4762 0.2 0.39 0.1 0.2 0.025 0.2
Providencia rettgeri GN5284 0.2 0.39 0.025 0.1 £0.006 0.05
Morganella morganii GN5307 0.78 1.56 0.1 0.05 0.013  0.025
Morganella morganii GN5375 1.56 3.13 0.1 0.05 0.013  0.025
Morganella morganii GN5407 1.56 3.13 0.2 0.1 0.025  0.05
Proteus vulgaris GN76 3.13 313 0.2 0.025 0013 0.1
Proteus vulgaris GN4413 3.13 3.13 0.78 0.1 0.05 0.78
Proteus vulgaris GN7919 0.2 0.2 0.39 0.2 0.05 0.39
Pseudomonas aeruginosa GN918 1.56 313 50 313 12.5 50
Pseudomonas aeruginosa GN10362 0.78 3.13 12.5 0.78 313 125
Pseudomonas aeruginosa GN10367 1.56 313 50 1.56 313 25

° Klebsiella oxytoca GN10650 0.39 0.39 0.1 0.2 6.25 0.39

;g Pseudomonas cepacia GN11164 1.56 3.13 12.5 0.39 1.56 3.13

O | Xanthomonas maltophilia GN12873 >100 > 100 6.25 100 >100 25

Abbreviations : PCase, penicillinase; CSase, cephalosporinase; CXase, oxyimino cephalosporinase

BIPM |3 penicillinase 3 4 #k , cephalosporinase JE 4= ¥k ,
Xanthomonas maltophilia% [ { oxyimino cephalosporinasepE
HERRICTL , #LFN005~02 ugml, 0.025~3.13 ug/
ml, 0.39~ 1.56 ug/ml D TLTNERNEE #FHIE
L., ZOHEAIS IPMICHEL , 2~4fFEWEBNR2 Y
NDTH 72,

4. invitrofif SHE

EREK ST Bl MRSA 24 BRIC 3T 3 BRERFE A& bEIC
& AHEA%R % Table 4|2, 7>, FICindex43Ap% Table
SIZRL 72,

WTNOMASbLEICBW T LHEE, HnsRERNL
WD LNz, HEMER %R L 7283 BIPM/CTM,
BIPM/CZON, IPM/CTM, IPM/CZON T % L #h 23 #k
(96% ), 23 ¥k (96%), 23k (96%), 22#k (92%) L 72,
F 72, BHEAROZER ) MICIZDWTTHNS &, BIPM,
IPM, CTM, CZON BijhpgoniEH) MIC, 20.1, 19.6, 95.8,
75 ugfml i Z 2 2.23~2.32, 2.13~2.81, 147~ 148,
LI~ 11.2ug/ml E WFNHNEL L), HHEICL2E
L WHIE /I35 AF260 S 7z,
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MIC (ug/ml) : biapenem, 3.13 ; imipenem, 6.25 ; meropenem,
3.13; ceftazidime, 1.56.
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Table 4. Effect of combination of biapenem with cephem antibiotics on 24 MRSA strains
Geometric mean (range) of MIC (ug/ml) Geometric mean
Antibiotic Alone Combination (range)
carbapenem the other carbapenem the other of FIC index
biapenem 20.1 95.8 2.32 14.7 0.170
+ (3.13~100) (50~200) (0.05~50) (3.13~100) (0.0705~1)
cefotiam
biapenem 20.1 75 2.23 1.2 0.208
+ (3.13~100) (50~200) (0.013~50) (3.13~25) (0.0665~0.5625)
cefuzonam
imipenem 19.6 95.8 2.13 14.8 0.162
cefotiam (0.39~100) (50~200) (0.013~50) (3.13~100) (0.0393~1)
imipenem 19.6 75 281 1.1 0.203
cefuzonam (0.39~100) (50~200) (0.025~50) (0.78~25) (0.0316~0.625)
Table 5. FIC index of biapenem combined with cephem antibiotics against 24 MRSA strains
Range of No. of strains tested
FIC index biapenem + cefotiam biapenem 4 cefuzonam| imipenem + cefotiam  imipenem + cefuzonam
=0.125 7 2 3 6
0.126~0.250 16 10 20 7
0.251~0.500 9
0.501~1.000 1 1 | 2
Total 24 24 24 24
9 Drug (6MIC)
8 Drug (6MIC) +
_ Drug (6MIC) ¥
£ 71
T 6
2
2 s
>
e
-]
34 _o—control
@ biapenem
24 —0O— imipenem
—ll— meropenem
]- —— ceftazidime
I 1 T T T T T T T T 1
-2 -1 0 1 2 3 4 5 6 17 8
Incubation time (hr)
Fig. I. Influences of growth phase of P. aeruginosa PAOI
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biapenem lh imipenem [h meropenem 1h ceftazidime 1h

imipenem 2h meropenem  2h ceftazidime 2h

biapenem 4h imipenem 4h meropenem  4h ceftazidime 4h

Fig. 2. Morphological changes of P. aeruginosa PAO1 at early
stationary growth phase exposed to biapenem, imipenem,
meropenem and ceftazidime
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K- PAGERR ) P. aeruginosaPAOL IZ 343 AR BEEH R
L&A, Fig LIRT &9 IS dih & 88
T THOWTNORFERAIC 8T L BIPM{Z IPM &
[EEE KRB N 2R L7z, Thbb, G 4R
DEEE AR TN A 17100012 KA L7z, L
L. MEPM, CAZiZHBw CIIXEsnahstis: b8
FRAOEIC KL, BRESHF F A AL, FKE
a0 4 BRI T b AEE BUI AINAT 1/100 LTI % &
Aoz,

6. REE(tELE

Fig. 212579 & 5 12 BIPM, IPMIZ/EF & ¢/ 81350
BICZ 720772 MUL, ZOREET 210 BE
Sndz, LA L, 4BfEED IPMICBWTI—a> +
u—)LE RO EE RTEERL ALz, —F, CAZ
TIRENT7 4 7 A > MU EICBEI L2, MEPM %

biapenem

80

60

-0-STBat37C
/ -@ STBat20°C
! —DO- 4-fold diluted STB at 20 'C
/& 16~ fold diluted STB at 20 °C

Cumulative percentage (%)

ceftazidime

-0-STBat37°C o--¢-

_@-STBat20C S

80 { -O- 4- fold diluted STB a20°C  /
—& 16~ fold diluted STB at 20°C

60 -

Cumulative percentage (% )

MIC (yg/ml)

Fig. 3.

YEREH7ETIZ7 4 T 4> MEALINLS L DD CAZ
IS, kBlcx 72977 A MUL BET
LIEHNBEI N, T KYWER 4RERIRICERP R
EBAEAL L 7R e e BB L A b U7z,

1. MEHCRIZTEOREEEOZE

Fig. | TA b NI EBRFER % HEZRETT 5 72dIcKil
BIWEREIERIC L AHNDRBEREL KT I ¥4
BT CHOEERDRE I DEB % F~<7z, Fig. 3ITRL
72 & 5 I EE R4t o P. aeruginosa 15 #k 1= %3 L BIPM,
IPM TIHEIE TIC BT B3EHOFRICHEY, EHIRS
M HIEAD A LNz, FRHIKIRIEEEZIT TL BIPM
DWE NP ETHE > 72, ZHTxTL CAZ, AZT|Zxt
T 5 R KIE T COZMAERIC L VKT L2,
& 512 M9, Davis DA EEHE L 'k M EE AWK
SFEEHIC L BB N NOEBIC DOV T LRI L 72, Table

imipenem

! .0-STBat37°C
O @ STBat20°C
’  —D- 4-fold diluted STB at 20 'C

1 —&— 16~ fold diluted STB at 20 °C

aztreonam

| -0-sTBat37°C
-9 STBat20°C .

O 4-fold diluted STBat20C &

& 16~ fold diluted STB at 20°C

S

MIC (ug/ml)

Influences of incubation temperature and diluted sensitivity test broth

on the susceptibility of 15 strains of P. aeruginosa to biapenem



Biapenem o) invitro L /3

VOL. 42 s-4 99
Table 6. Influences of various media on the susceptibility of P. aeruginosa PAO1
Medi biapenem imipenem - meropenem ceftazidime aztreonam
edium
MIC MBC MIC MBC MIC MBC MIC MBC MIC MBC
STB 1.56 1.56 6.25 6.25 1.56  3.13 0.78 0.78 313 3.3
M9 0.2 0.39 0.39 1.56 0.1 0.78 0.39 1.56 1.56  6.25
Davis 0.2 0.39 0.39 0.78 0.1 0.39 0.39 0.78 1.56 3.13
Inactivated
human serum * 078 * 078 * 3.13 *  >100 * >100
‘ Each value represents 2 g/ml.
Inoculum size : 10° cells/ml.
Abbreviations : STB, Sensitivity Test Broth (Nissui) ; MIC, Minimal Inhibitory Concentration;
MBC, Minimal Bactericidal Concentration.
*: It is not possible to determine the MIC because of very poor bacterial growth even in the
inactivated human serum without drugs.
0.78, 0.78 1 o H I
1.56- o * * 1.56 *
561 e * % oo
%k % % L I
3 @ * * ok 33 e 2w @ e s
K td
~ 6.25- ® O = 6.25
~ ob
g 12.54 [ ) 5 12.5 4 ® ° “ o o
Q
=
g L 25 HH
50 J 50
100~ o 100 4
I S S P S S S
FELFTE S FF LS EFSS
S S @é‘ N é‘o é'& 5 \‘"é é‘\Q S N & 6'0 &"‘D
TEE TF TS E M A
Drug Drug

Fig. 4. Antibacterial activity of biapenem against 13 mutants of
P. aeruginosa PAO 1 selected by ceftazidime
% : MIC of each drug for parent strain of P. aeruginosa
PAO 1
13 strains
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Fig. 5. Antibacterial activity of biapenem against 13 mutants of
P. aeruginosa PAO 1 selected by ofloxacin
. MIC of each drug for parent strain of P. aeruginosa
PAO 1
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In vitro evaluation of biapenem, a new carbapenem antibiotic

Muneo Hikida, Masahiko Mori and Tami Kitta
Biological Research Laboratories, Lederle (Japan), Ltd.
1 - 6 - 34, Kashiwa - cho, Shiki, Saitama 353, Japan

The in vitro antibacterial activity of biapenem(BIPM), a new carbapenem antibiotic, was compared
with those of imipenem (IPM) and ceftazidime (CAZ).

BIPM had broad - spectrum activity against gram -positive and gram -negative aerobes. Antibacterial
activity of BIPM against gram - positive bacteria of clinical isolates was much superior to those of the
cephalosporins tested but inferior to that of IPM. However, against methicillin resistant Staphy-
lococcus aureus characterized by resistance to carbapenems, such as IPM or BIPM, in combination
with cefotiam and cefuzonam, showed strong synergistic activity in vitro. The MICo of BIPM against
359 gram -negative clinically isolated strains ranged from 0.2 to 3.13 gg/ml, and its activity was the
most potent among the antibiotics tested. Especially, BIPM showed excellent activity against glucose
non - fermentric bacteria, such as Pseudomonas aeruginosa or Acinetobacter calcoaceticus. Moreover,
this compound had the most potent activity against various £ lactamase producing strains except
Xanthomonas maltophilia. Besides, there was no change in a susceptibility of this compound against
mutants of P. aeruginosa PAO 1 selected by CAZ or ofloxacin. The bactericidal activity of BIPM was
not affected by any growth phase of P. aeruginosa. However, in a case of CAZ there is a tendency for
the potency to become reduced at early stationary growth phase in comparison with at log phase.

The results obtained in morphological observation by the scanning electron microscope - that is, the
formation of spherical cells - reflected the potent antipseudomonal activity of BIPM. Besides, we
recognized its activity even against slow growing bacteria under low temperature and low nutrient

conditions.



