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Prevalence of TEM- and SHV-type Beta-lactamase gene in
Escherichia coli and Klebsiella pneumoniae in Korea

So Hee Sohn, M.D., Dae Jun Lee, M.D., Chang In Kim, M.D.
Jung Min Kim, M.D." and Hyun Joo Pai, M.D.

Department of Internal Medicine and Microbiology”
DanKook University Medical College, Chunan, Korea

Background : Resistance to beta-lactams in E. coli is mostly via acquisition of
plasmid-mediated beta-lactamase gene. Among the plasmid-mediated beta-lactamases,
TEM-1 beta-lactamase is by far the most prevalent among ampicillin-resistant E. coli.
The prevalence of TEM-1 or TEM-2 ranged from 61% to 98% across the surveys.
Klebsiella species generally have class A chromosomal beta-lactamases, which differ
greatly from the class C types. Most K. pneumoniae isolates have chromosomally
mediated SHV-1 beta-lactamase in most surveys. There has been only one report of
prevalence and types of beta-lactamases in E. coli and K. pneumoniae in Korea. We
performed this study to determine the prevalence and types of beta-lactamases in E.
coli and K. pneumoniae isolated in Korea.

Methods : Ampicillin resistance was determined by disc diffusion test (E. coli) and
agar dilution method (K. pneumoniae). Fifty five isolates of E. coli and 92 isolates of
K. pneumoniae which were derived from patients in 2 university hospitals in Korea
during 1996 were tested by TEM- and SHV -specific PCR.

Results : The ampicillin resistance rate in E. coli and K. pneumoniae was 82% and
94.6%, respectively. TEM-type beta-lactamase gene was found in 53% of E. coli
isolates. 93.5% of K. pneumoniae isolates was found to have SHV-type beta-
lactamase gene.

Conclusion : In Korea TEM-type beta-lactamase gene was most prevalent in E.
coli, but its prevalence rate was relatively low compared with those in other country.
For K. pneumoniae, the isolates with SHV type beta-lactamase gene were predo-
minant.
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Table 1. Frequences of TEM- or SHV-type Beta-lactamase Genes in Ampicillin-resistant E. coli & K.

pneumoniae Isolates

Species Amp. R No.(%) of ampicilline-resistance isolates with
(No. tested) %6) TEM SHV TEM & SHV ~ TEM/SHV(-)
E. coli (55) 45 (82.0) 24 (53.0) 1 (20 0o 20 (44.0)
K. pneumoniae (92) 87 (94.6) 1(1.1) 77 (83.7) 9 (9.8) 4 (4.3)
' Ampicillin resistance
.o e g 2 ;{_ZZ ﬁ_z [0}
1 23456780910 E. coli® ampicillin W3 ©F%, 2477 (53%)

1080 ——=
(bp)

Fig. 1. Agarose gel electrophoresis of amplified
DNA by TEM-specific PCR of E. coli
isolates. Lane 1, molecular weight marker
(A DNA Hind II digest); Lane 2, positive
control; Lane 3-9, Clinical isolates of E.
coli; Lane 10, negative control. TEM-1
(pBR 322) was used as positive control, and
negative control was bacteria-free reaction
mixture.

123456782910

Fig. 2. Agarose gel electrophoresis of amplified
DNA by SHV-specific PCR of K. pneu-
moniae isolates. Lane 1, molecular weight
marker (A DNA Hind III digest); Lane 2,
positive control; Lane 3-9, Clinical isolates

of K. pneumoniae; Lane 10, negative
control.
A A& ceftazidim T2 HAE AlQEA Zgkon
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