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Comparative Activities of CH2150 and Sulbactam as
B-Lactamase Inhibitors Against Escherichia coli and Staphylococcus
Aureus Resistant to Ampicillin/Sulbactam
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Abstract—To overcome the problems of the resistance to clavulanic acid, many researchers are de-
veloping novel inhibitors that are not sensitive to new mutant p-lactamases. In order to evaluate newly
synthesized compound CH2150 (Sodium (3S,5R)-6(Z)~(1-{1-(2-{2-benzoxazolyl} thiocethyl)-1.2,3-triazot-4-y1}
methylene) penicillanate-1,1-dioxide ) as a B-lactamase inhibitor, we examined inhibitory activity of CH
2150 against B-lactamases of clinical isolates resistant to ampicillin/sulbactam(12 strains of Escherichia coli
and 13 strains of Staphylococcus aureus), and compared with that of sulbactam. Nitrocefin was used as
substrate for B-lactamases, and the increase of absorbance was measured spectrophotometerically at 482
nm. B-Lactamase inhibition of CH2150 against B-lactamases was 73~96% in E. coli and 76~79% in S. au -
reus. Comparatively, that of sulbactam was 96~100% and 96~100%, respectively. The inhibitory activity
of CH2150 was slightly lower than that of sulbactam. The MIC values of ampicillin combined with CH2150
(2:1) for the clinical isolates were 4~512 pg/m] for E. coli and 1.0~64 pug/ml for S. aureus, whereas 0.5~16
pg/mi for E. coli and 0.25~8 pg/m| for S. aureus when combined with sulbactam (2:1).
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Table I— MIC value of the clinical isolates and isoelectric point of their B-lactamases

: MIC(pg/mD)” Presence of pI? of

No. Species Source of Unasyn® B-Lactamase B-Lactamase

1 E. coli pus 3 + 52
2 E. coli urine 6 + 52
3 E. coli vaginal 12 + 54
4 E. coli urine 3 + 5.2
5 E. coli throat scrab 3 + 9

6 E. coli urine <24 + 5.2
7 E. coli pus 6 + 54
8 E. coli ascitic fluid 0.75 + 10

9 E. coli urine 12 + 5.2
10 E. coli urine 12 + 5.2
11 E. coli vaginal <12 + 10
12 E. coli urine 12 + 5.2
13 S. aureus pus <0.375 + ND?
14 S. aureus pus 3 + ND
15 S. aureus pus 0.375 - ND
16 S. aureus urine 0.375 - ND
17 S. aureus urine 0.188 + ND
18 S. aureus pus 3 - 5.2
19 S. aureus urine 1.5 - ND
20 S. aureus urine 0.375 - ND
21 S. aureus urine 0.047 ND
22 S. aureus pus 0.75 - 10, 5.2
23 S. aureus vaginal 3 - ND
924 S. aureus urine 0.094 ND
25 S. aureus urine 12 5.2

" MIC =Minimal Inhibitory Condentration
2 pl=Isoelectric Point
% ND=Not Done
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Table II— B-Lactamase inhibition by sulbactam and CH2150
. " 2 Inhibition(%) . Inhibition(%)
No. Speces Afo Ads by sulbactam  4AC by CH2150
1 E. coli 0.2944 0.0008 99.83 0.0140 95.24
2 E. coli 0.5227 0.0033 99.37 0.0276 94.72
3 E. coli 0.0994 0.0000 100.00 0.0216 78.27
4 E. coli 0.0415 0.0000 100.00 0.0180 95.52
5 E. coli 0.1138 0.0000 100.00 0.0098 91.39
6 E. coli 0.4116 0.0000 100.00 0.0316 92.32
7 E. coli 0.5668 0.0054 99.05 0.0394 93.05
8 E. coli 0.0524 0.0000 100.00 0.0070 86.64
9 E. coli 0.4197 0.0148 96.47 0.0662 84.23
10 E. coli 0.5604 0.0070 98.75 0.0756 86.51
11 E. coli 0.2456 0.0084 96.58 0.0658 73.21
12 E. coli 0.5139 0.0046 99.10 0.0416 91.91
14 S. aureus ND*¥ ND ND ND ND
18 S. aureus 0.0596 0.0000 100.00 0.0124 79.19
22 S. aureus 0.1913 0.0063 96.71 0.0574 69.99
25 S. aureus 0.0817 0.0029 96.45 0.0196 76.01

U AAo=AA/time when inhibitor does not exist

¥ AAs=AA/time when sulbactam exists as inhibitor
® AAc=AA/time when CH2150 exists as inhibitor

Y ND=not done
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Table I — MIC value of CH2150 and sulbactam when
combined with ampicillin"

. MIC* (ng/mi)
No.  Spedes i ulbactam with CH2150
1 E. coli 2 ed
2 E. coli 4 128
3 E. coli 8 256
4 E. coli 2 64
5 E. coli 2 32
6 E. coli <16 256
7 E. coli 4 64
8 E. coli 0.5 4
9 E. coli 8 256
10 E. coli 8 256
11 E. coli <8 256
12 E. coli 8 512
13 S. aureus <0.25 1.0
14 S. aureus 2 32
15 S. aureus 0.25 2
18 S. aureus 2 64
29 S. aureus 0.5 2
25 S. aureus 8 64

" Combination ratio is inhibitor 1 : ampicillin 2
¥ MICs are expressed as ampicillin concentration.
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