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Antimicrobial Effect of Novel Pyrrolidinyl-thio Carbapenem, CW-270031. Kim, Jong Myeung, Se
Woong Oh'!, Jong Ryul Ha', Hong Gi Kim', Jin Man Lee?, Sang Han Lee®, Byoung Oh Kim*, and Jong
Guk Kim*. Department of Microbiology, Kyungpook National University, Daegu 702-701, Korea, 'Central
Research Institute, ChoongWae Pharma Corp., Hwasung, 445-976, Korea, “Department of Herb & Food Sci-
ence, Kyungpook College of Science, Chilgok 718-851, Korea, *Division of Life & Food Sciences, Kyungpook
National University, Daegu 702-701, Korea, *Department of Applied Biology Sangju National University, Sangju,
742-711, Korea — CW-270031, an injectable carbapenem, is a novel synthesized pyrrolidinyl-thio carbapen-
ems. It was evaluated for its in vitro antibacterial activities in comparison with those of imipenem and mero-
penem against standard strains and clinical isolated strains, CW-270031 was more active than imipenem
against gram-negative (E. coli and Klebsiella oxytoca) clinical isolates, but it was slightly active than mero-
penem. Against Klebsiella aeruginosa CW-118 MIC were 0.048 ng/ml for CW-270031, 0.19 pg/ml for imi-
penem. Against clinical E. coli MIC range were 0.012~0.195 pg/ml for CW-270031, 0.097~0.39 pg/ml for
imipenem. Against clinical Klebsiella oxytoca MICsy were 0.09 pg/ml for CW-270031, 0.39 pg/ml for imi-
penem. Against gram-positive standard strains and clinical CW-270031 was slightly more activity than mero-
penem, but CW-270033 was less active than imipenem against these tested isolates. The subcutaneous
injection of CW-270031 in mice revealed that the half-life of CW-270031 in serum was about 13 min, long
than that of meropenem (10.6 min). CW-270031 was stable to hydrolysis by dog renal dehydropeptidase I
(DHP-I) enzyme, to an more stabilities shown by meropenem.
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Fig. 1. Chemical structure of cilastatin, imipenem, meropenem and CW-270031. (A) CW—270031, (B) meropenem, (C) imipenem and

(D) cilastatin.
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120, Klebsiella aeruginosa CW-118, Salmonella typhimurium
CW-116 ol sl E 0.024~1.56 pg/mle] $E2 o) FopE
Q) imipenem®e} oF 4 olAte] S5 HFEE ehig
o}, 22} Pseudomonas aeruginosa PAO 303, Pseudomonas
aerugiuvosa ATCC 27853, Pseudomonas aeruginosa
CW-114 59 Pseudomonasioll H &A= 1.56 ng/ml=
imipenem¥ o] Helz= EE et 53
Xanthomonas maltophilia ATCC 136379l 38t Shd&A]2
AlEEd 2 elA 25 pg/ml o] FEAME FFEAE
Uepix) £ai9e)

latae| #F0l| cfgt &y

et TR ERE Felgt QAT dek &
THE MIConee2t MICsoZ B3 23} Table 29} 7o) v}
et

MICyangeS 7102 CW-27003 1% 2ok ATl el
M BFTTe) v IA 2 F &7} v)okelsd e k(S aureus
CW-270031 : 0.097~50 pg/ml, imipenem : 0.12~100 pg/ml),
2 SAAT Klebsiella oxytocadl HE|A= 0.048-0.19

pg/ml2A] imipenem®] 0.39 pg/ml¥ e} 948t v}
meropenem®} B A= 138 A 24 EFol|A] R

7} GolAe Aoz epget.

Xix| oty A DHP 182401 CHEk ohed

7 AY 2] T4EEe Al A EH]He DHPL

Table 1. Antimicrobial activity of CW-270031 against standard
strains.

Organism Antimicrobial agent MIC (ug/ml)
)
Bacillus subtilis Cl\n):/ll;;?gril 8841‘2
ATCC 6633 Meropenem 0.048
CW-270031 0.048
Staphylococcus aureus .
ATCC 6538P Imipenem 0.012
Meropenem 0.048
CW-270031 0.048
Staphylococcus aureus Imi 0.190
CW-106 mipenem B
Meropenem 0.048
CW-270031 0.048
Staphylococcus aureus .
Smith Imipenem 0.012
Meropenem 0.048
Streptococcus pyogenes CW-270031 1.560
P CW-]Ogy & Imipenem 0.781
Meropenem 0.390
. CW-270031 1.560
Streptococcus faecium .
CW-103 Imipenem 0.780
Meropenem 0.780
Escherichia coli C[\n)\qll_lzzggril 8 ;Z(l)
ATCC 9637 Meropenem 0.048
Escherichia coli CW.-270031 0.048
CW-108 Imipenem 0.190
Meropenem 0.024
-2
Escherichia coli CI?Zl];ZI?eOr?]] 00'03498
ATCC 25922 Meropenem 0.024
Pseudomonas aeruginosa CW-270031 1.560
seudo PAO 303 € Imipenem 0.780
¥ Meropenem 0.390
. CW-270031 1.560
Pseudomonas deruginosa .
CW-114 Imipenem 1.560
Meropenem 0.780
. CW-270031 1.560
Pseudomonas aerugivosa .
ATCC 27853 Imipenem 1.560
Meropenem 0.390
&)
Enterobacter cloacae CW. 270031 0.024
CW-120 Imipenem 0.190
Meropenem 0.024
2
Klebsiella aeruginosa CW. 270031 0.048
CW-118 Imipenem 0.190
Meropenem 0.048
2
Salmonella typhimurium CW. 270031 0.048
CW-116 Imipenem 0.390
Meropenem 0.090
)
Xanthomonas maltophilia CW. 270031 25<
ATCC 13637 Imipenem 25<
Meropenem 25<

4 2 dog DHP-1&5] dj3t
f{ﬂ% thiename] 88.8%2| ALZEE

AZ DHP-1 A 3]s} &
E252 A 7P 53 A S



ANTIMICROBIAL EFFECT OF NOVEL PYRROLIDINYL-THIO CARBAPENEM, CW-270031 355

Table 2. Antibacterial activity of CW-270031 against clinical
isolates.

Table 4. Pharmacokinetic parameters of CW-270031 in mouse
after i.v. administration (20 mg/kg).

Organism Antimicrobial MIC (ug/ml) Antimicrobial agent AUC (pg.hr/ml) T1p (min)
(No. of isolates) agent Range MICsq CW-270031 8.116 12.9
Escherichia cori CW-270031  0.012~0.195 Meropenem 5233 10.6

sc el(f;c7)1a coli Tmipenem 0.097~0.390 Imipenem/cilastatin 9.127 18.6
Meropenem  0.012~0.048
Stamhlococe CW-270031 0.097~50 2.730 Tablft .5. A.cute toxicity of CW-270031 in mouse after iv.
e (306)’” Imipenem  0.012~100  0.580 administration (2,000 mg/kg).
Meropenem 0.048~50 2330 Antimicrobial agent Animal No. Death rate
Pseudomonas- CW.-270031 0.390~100 3.209 cw..270031 5 0
aeruginosa (26) Imlpenem 0.781~100 0.886 Imlpenem 18 61
g Meropenem  0098~100 1.207 Meropenem 3 0
Klebsiella oxytoca (:I:)nvl-;;]r?:ril 0'028; ;) (')1 %0 gggg
’ ) L= M Bod 23 XAk =A) ilti
(15) Meropenem  0.048-0.090  0.048 FeFolxe Fof AF A% —t#yj?;(()tremors, h:ad—tlltl}l-lg;
o . .o o _ Al
R CW-270031  0.195-3.125 ; c;rcimg, t‘funmng, cor;vulsmn) = ::1, 32101; fo ;
(19 Imipenem  0.012~1.560  0.101 she ol vehen, AeA] o o FEE T
Meropenem  0.098~1.563  0.406 o] 2| u]ekst 2174 2ARS Yehfgled) FEH9 T,

Table 3. Stability of CW-270031 at dog kidney DHP-1.

Antimicrobial agent Remaining rate (%)

CW-270031 73.3
Imipenem 42.6
Imipenem/cilastatin 88.8
Meropenem 71.3

el al, CW-27003134 meropenems- 73.3%%} 71.3%E
A3 ), imipenemS- 42.6%E. 7HF B o=
Pl (Table 3).
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