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Distributions of Macrolide-Lincosamide-Streptogramin (MLS)
Resistance Types in S-hemolytic Streptococci

Kap Jun Yoon, M.D., Young Uh, M.D., Gyu Yel Hwang, M.S., In Ho Jang, M.S., Mi Kyung Lee, M.T.

Department of Clinical Pathology, Yonsei University Wonju College of Medicine, Wonju, Korea

Background : Macrolide resistance in #-hemolytic streptococci has increased during the 1990s,
and the proportion of MLS (Macrolide-lincosamide-streptogramin) resistance phenotypes and
genotypes of 3-hemolytic streptococci are quite different by geographical variation and study
period. The aim of the present study was to determine the distribution of MLS resistance
phenotypes and genotypes in 8-hemolytic streptococci isolated from Wonju Christian Hospital.

Methods : The minimal inhibitory concentrations of erythromycin and clindamycin of 426 j-
hemolytic streptococci isolated from clinical specimens between 1990 to 1999 were determined by
agar dilution method. MLS resistance phenotypes were determined by double disk diffusion method
using erythromycin and clindamycin disk, and genotypes were determined by polymerase chain
reaction (PCR). The PCR primers for erm(A), erm(B), erm(C), erm(TR), and mef(A) were used in these
study.

Results : The proportion of MLS resistance phenotypes of 80 erythromycin-resistant 8-hemolytic
streptococci were 60.0% for constitutive phenotype, 23.8% for M phenotype, and 16.2% for
inducible phenotype. The proportion of three MLS resistance phenotypes of group A streptococci
were nearly equal. About three-fourths of group B streptococci had the constitutive phenotypes,
whereas three-fourths (75%) of group G streptococci had the M phenotypes. All MLS resistant
strains carried the erm(B) genes in constitutive phenotypes, erm(TR) genes in inducible phenotypes,
and mef(A) genes in M phenotypes, respectively.

Conclusions : Mechanisms and phenotype proportions of MLS resistance are different by species
in B-hemolytic streptococci. It is possible that MLS resistance genes have transferred among g-
hemolytic streptococci because the erythromycin resistance genes are the same in $-hemolytic
streptococci. (Korean J Clin Microbiol 2001;4:16-21)

Key Words : f-hemolytic streptococci, MLS (Macrolide-lincosamide-streptogramin), erm(A),
erm(B), erm(C), erm(TR), mef(A)
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Table 1. Primers used in PCR amplification of MLS resistance genes
Gene Primers (5 —3") Product (bp) Reference
erm(A) TCT AAA AAG CAT GTA AAA GAA 645 13
CTT CGA TAG TTT ATT AAT ATT AGT
erm(B) GAA AAG GTA CTC AAC CAA ATA 639 13
AGT AAC GGT ACT TAA ATT GTT TAC
erm(C) TCA AAA CAT AAT ATA GAT AAA 642 13
GCT AAT ATT GTT TAA ATC GTC AAT
mef(A) AGT ATC ATT AAT CAC TAG TGC 348 13
TTC TTC TGG TAC TAA AAG TGG
erm(TR) ATA GAA ATT GGG TCA GGA AAA GG 530 6

TTG ATT TTT AGT AAA AAG

Table 2. Macrolide resistance phenotypes and genotypes of
80 erythromycin-resistant 8-hemolytic streptococci

Group of Phenotype (No.) Genotype (%)
streptococci
A CR (6) erm(B) (31.6)
IR (6) erm(TR) (31.6)
M (7) mef(A) (36.8)
B CR(40) erm(B) (72.7)
IR (6) erm(TR) (10.9)
M (9) mef(A) (16.4)
C CR (1) erm(B) (100)
F CR (1) erm(B) (100)
G IR (1) erm(TR) (25.0)

M (3) mef(A) (75.0)
Abbreviations: CR, constitutive resistance; IR, inducible

resistance.
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Table 3. Results of double disk tests by distance between erythromycin (15ug) and clindamycin (2ug) among the 13 8-
hemolytic streptococci with MLS inducible phenotype

Group of No. of tested No. (%) of positive
streptococci 10 mm* 15 mm 20 mm 25 mm
A 6 6 (100) 6 (100) 5(83) 0(0)
B 6 6 (100) 1(17) 1(17) 0 (0)
G 1 1 (100) 1 (100) 1 (100) 0 (0)
Total 13 13 (100) 8 (62) 7 (54) 0 (0)

*Distance between disk margin.

Table 4. Erythromycin MIC distributions of 80 erythromycin-resistant 3-hemolytic streptococci by MLS resistance phenotypes

Group of Phenotypes of MLS MICs (g/L)
streptococci resistance (No.) 0.5 1 2 4 8 32 >256
A CR (6) 6
IR (6) 2 3 1
M (7) 4 3
B CR(40) 4 6 1 1 1 27
IR (6) 1 2 1 1
M (9) 4 5
C CR (1) 1
F CR (1) 1
G IR (1) 1
M (3) 3

Abbreviations: MIC, minimal inhibitory concentration; MLS, Macrolide-lincosamide-streptogramin; the other abbreviations, See
Table 2.
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