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Erythromycin Resistance Phenotype of Streptococcus pyogenes

Young Uh*** Gyu Yel Hwang”, In Ho Jang*, Jong Sun Park*, Oh-Gun Kwon*, and Kap Jun Yoon'

Department of Clinical Pathology, Yonsei University Wonju College of Medicine, Wonju*;
Research Institute of Bacterial Resistance, Yonsei Universitg College of Medicine, Seoul, Korea**

Background : The erythromycin-resistance rate and phenotype distribution of Streptococcus
pyogenes are quite different by geographical variation and study period. The aim of the present
study was to determine the evolution of resistance to erythromycin and the frequency of
erythromycin resistance phenotype of S. pyogenes isolated from Wonju Christian Hospital.

Methods : The minimal inhibitory concentrations (MICs) of erythromycin and clindamycin for 94 S.
pyogenes isolated from clinical specimens between 1990 to 1998 were investigated. Double disk
test of erythromycin (78ug) and clindamycin (25ug) were performed for 15 isolates of erythromycin-
resistant S. pyogenes to evaluate the erythromycin resistance phenotype.

Results : The resistance rates of 94 isolates of S. pyogenes were 16%(15/94) to erythromycin and
4%(4/94) to clindamycin. The frequency of erythromycin resistance phenotype in decreasing order
were M phenotype (47%), inducible resistance phenotype (40%), and constitutive resistance
phenotype (13%). Erythromycin-resistant S. pyogenes did not exist until 1993, but was isolated

since 1994, and ranged from 14.0% to 24.0% during the period of 1994-1998.

Conclusions : Our finding documents the emergence of high resistance rates to erythromycin in
S. pyogenes at Wonju area since 1994. The M phenotype (47%) and inducible resistance phenotype
{40%) account for the majority of erythromycin-resistant S. pyogenes.

(Korean J Clin Microbiol 1999;2:131-134)
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g AtH(1]). S. pyogeneso| <& L 1940 dthol 3
2 ASAHY 2 FAE EHovt(1,2), 19800 ¥
HNRE Frig2d 2 8353 2 A4 Adw Y
Hl=7b $7tsta e A3 eld(3.4). 3T &
pyogenes<- penicillind] WA QA FF= 124 penicillin
H0Y B2 B FEFLo] e AFde WA
A2 erythromycing AH3tA BH(5). S. pyogenes
9] erythromycin WA & BE 5%°|3l2 4ejA o
v1(5.6] AFAI71(7), Yaeh A< (8-10) B A F 9
B2E1)d B E Aol7t 2 WA BEY | FF
S HIx EF AR @ Fols} lTh(12]).
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Table 1. Phenotype requency of erythromyein resistance of 8. pyogenes according 10 years
Mou %) of resistance strains by years

Resistance ==&

phenotype 1990 [9ul 1592 1993 195 | 945 L 19497 19494
(n=4) (n==8) (n=d} (n=2) (n=7} (n=211) (n=20)) (m=14}) n=14)
CR type 0y 00 0(0) 0(0) T oy 0(0) 0(0) 2(14)
IR tvpe (LN (i) [ 000y (ML 314 (HERRN] 2i 14 17
M otype LN 00y [N Oy 114} 21 14h) 3 15) 1T LN
Ahbrevistions: CR. constilutive resistance: 1R, ir'..iu_L:I.:I-;- resistance. .

Table 2. MICs (ug/mL) of erythromycin and clindamycin of 94 S. pyogenes isolates according to phenotype of erythromycin

resistance
Antimicrobial Erythromyein-resistant SPY (15) Ervthromycin-
agents CR (2 1K () ”f'-.'l.l_'-.'[]c. (7 susceptible SPY (749)
MICS0 SR MIC90 TR MICH0 %R MIC90 %R
Erythromycin =256 100 =236 1) b3 100 {106 0
Clindamycin 250 T | 13 (106 {1 (.06 ()
Adbbreviations: SPY . Streprococones r:'-:.,-:h'-.'.' CR, constitutive resistance: [R. inducible resistance: %R, percent of resistance

S. pyogenesE 422 erythromycin YA &S AHE
3 erythromycin WA Ed Yo F{Fe =g WA
oz B d3E AP,

R

19903 -8 19983744 AF7|EH Y 4383
A Belgo ~70Cd ¥F HBA S pyogenes #FE
39lo] AA 5% FAFAFFuA o ANNIFH F &
& BYE 94FE Y32 Z erythromycin (Sigma
Chemical Company, St. Louis, Mo., USA)Z} clindamycin
(FZFE, M)l AT FRIANY(13]E NS =
erythromycin®] WA Q 153 FE Ao 2 o|F 23
#Ah4 (double disk test). 2. 2 erythromycin A TH Y&
FHEHon ofgd] AxE S pyogenesd
erythromycin WA &8 A9 H3lt}, S pyogeness QA
FTo BAHAZ A (Streptex, Murex Biotech Ltd.,
Dartford, England)oll /1 AT o] YA o] HA L-
pyrrolidonyl- -naphthylamide (PYR) Al @A FAQA &7
FRt.

ol 2z FiYP(14)L 5% AFEY L HE
Mueller-Hinton %3 38 4 X (BBL, Cockeysville, Md.,
USA)9l 0.5 McFarland &5 2 9% S. pyogenes &9 &
HBEoZ FuP ulE ¥ erythromycin? clindamycin®]
Zvzt 78ug3 25ug0] FHHEE A2 6 mm FH F
o] 23 E 1520 mm FFH o2 FL F 35T 22
AIZE wiekstE . A3 BE-L erythromycind] U3
clindamycin®] A7t F1A DA FeHE EolF &
=4 WAdez, AN YAA clindamycinof] WA ol
fevd D FHIN fle e TAH W=,

clindamycin®l] ZAdo|HA D 7l gl A+EM
Yoz 717} A A H(14].

2

Erythromycin 4] S. pyogenes= 19933 74X & £
Hx) gtoy 1994358 &l 7] AlFste 1998
7R 14.0-24.0%<] WA ES EATHTable 1).

S. pyogenes 94 3 2] NCCLS[13] break pointo] &
erythromycin® clindamycin WA &2 242 16%(15/94)
9} 4%(4/94)9. 2™, erythromycinol] WA 15332
o|F taa FiPelA 2 F(13%) € FAZIUL 6
F(40%)e FEFolAeY TF:U1%)= M EA Y|
1 tH(Table 2). '
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S. pyogenes2] erythromycin WA &< d¥tE o2 5%
ol3lz2 ¢ A dou WA #F9 /I Ao F=
2L A=E WP 23(8,11,14,15), erythromycin A}
£ ¥E(16) 59 47 71A] a9 o3 22F F o
o dE9 AF 1970890 FutelA 19803 ¥z}
A ZoAE WA #F9 PSR o VAFEL 12%
AA 60%A 102l WAES EHYoy 1980 dt] Futy
HE 1%013t2 43 gasoh(8,11). Bass 5
(8)L o3& WA ES] FAT 4 AL &3 ¢
Fe fov 19708t FurEE 1980t 74R] LBl A
9] macrolide Al k&9 AME A7t FoF €L
PL Aoz 23Ut £ 292 Gipuzkoa A
9] S. pyogenes®] erythromycin WA &€ 1988 7} A



Streptococcus pyogenes2| erythromyein L4 #83

1.1%224 199590 34.8%2 Z7HIAR(7), ©
gzle] & HYdME S pyogenes®] erythromycin
WA ELS 19903 8 1993744 10%°] 81 21 1994
a3 1995d9le 42 16.2%9) 30.7% 2 F43 7}
S Bustdvi7]). Ilel A F(18)2 1989-1992
W xlolo] B2 ® 8. pyogenese| erythromycin WA &2
2% 2 Rudtgovt & AFdXE 16%24 HZ &
o] FYINAE erythromycin WA TF7F 718t 9
e Aoz FEHAJG. gz J o8 AFAA S
pyogenes®] erythromycin WA & g A7} B L3}
o Y= AT

Erythromycin macrolide A€ <] E Q] FEo|t}.
Macrolide T}l & lactone 18} 8t Jo] T2 & 714 3
A Q] 3 0 2 A lactone L8} Fol W&} 14,15 2 16
A# macrolide2 £/ 742+ ¢y &4 &
WA 7149 Ze]7} lt}. Clindamycin proline = 3
2 lactone 287} Q& lincosamide A Fe] thEH <
FEZ A erythromycin® 318 F2E& g2xg9%
ribosomeo] 283t T FAH S Aoy JT
Z8&-& vepd. f3e 4dF AGaA Atgsta o
£ peptide 29 streptograminA] &= 24 714 2
WA 7138 0] macrolide®} FAMIER o]& Al 7HA A
g ES MLS AR FETHI2].

S. pyogenes2] erythromycin A 71 A& 1990t =
Z17AA g A thRrEC] ermAM (ermB) ¥ §9
erythromycin resistance methylase (erm)dl] 23t 508
tRNA®] 3 R4 Wsloln ol g WA AR} linco-
samide$} streptogramin B 37 Al o] ti 3} mAhRAL,
AA e =24 WS fdste A2 48A A
AtH(19,20). 23wt 19931 Seppild 5 (14)2 erythro-
mycin®] & WAl A% clindamycinol] Z$A4Q M=
WA ¥ (NR type) & B33 1, 1996 Sutcliffe 5
(21 N2L WAHAEANR type)d M B HE 2 efflux
pumpE 7HA 1 1< FH3IH M, Clancy F(22]&
efflux pumpe mefAzt+ M 2% macrolide-efflux #3 A}
o o8} 2AEE YU} £F 19983 Seppili 5 (23)
€ #=8 YA S pyogenes T3 NE2E FTFY
erm FAAR ermTR 93] ZHE & B3Pt

S. pyogenes®] W3 REE e £X& uvtst Al7]d
utg} xol7t gtk AF=e A M REE LS 1990d
9] 38%(14)°1 4 1994do & 82%(15)2 F71gE =
2P e, 19969 Sutcilffe 5(21)2 oL M=ol A
B2 & S pyogenes2 75%7t M R@HFolAd L,
Cocuzza 5 (24)-& ole]2]olA] #&] 3t erythromycin W4
S. pyogenes®] =¥ . ME ¥ FHF Nz 22
53%, 35% R 12%% Handdc. £ A7olA S
pyogenes2] erythromycin W4 EHEYLS M 37 f=
Yol Z+zt 47% 9} 0% 2 ¥ <AL FAHAE L 1392
A 1998 d T 2| FFEclUnt.
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dutxlo g Al MLSS| WA 71-d e +47
WA FFE ZE macrolided] WAY 2 olys
lincosamide$} streptogramin B oAl = WAoo, &
=3 YA 1498 2 15984 macrolided] WAlolm
16998 macrolide, lincosamide & streptogramin B &3 4]
de #AFdoz guAd Al (12]). 22 Y Kataja &
(10}l 9) 3} S. pyogenes2| erythromycin WA &F F
M 32 14983 1598 macrolided] WA olHA 169
g macrolidedl & ZFAFolYoY FEFLS 1698
macrolide$] spiramycin®} josamycin®l| 2}2} 63% <} 60%
7} WAl FATL 16980 BF UAdolHA
clindamycinol] = WA o]t}

AEH R §. pyogenes? erythromycin WA &L
1622 =31, WAREIL M 3 W%)H /=%
(40%)°] AF-EL A3, EF erythromycind}
clindamycing] ©]% t] 23 &Y L S. pyogenesS] MLS
WY S A9E & & B ol §xe A
g HAE 2l =22 F F U e
AZt = At

2 o

Bi & : Streptococcus pyogenesS] erythromycin W4
% WA Bd¥ FEXe e AYg 9 dFA7
o w}t zel7t Ak, B AFdAe dF7|5H L
A 829 S pyogenesE ™3 OZ erythromycin A3 &
I U BEYe £EXE AYstnA st

g B 19909 FE 19983 71R] AR A e
® S. pyogenes 947 F & U2 =E erythromycind
clindamycind] W3 HA2JdAF=EE FHF F
erythromycin®] WA 153 FE 4 2E erythromycin
o] 2= (78ug) 9 clindamycin T 22 (25ug) 2 °]5 ¢
23 FEE A g3t :

A 3 : S pyogenes 94 TF2] erythromycin¥}
clindamycin WA &2 24z} 16%(15/94) 9} 4% (4/94) A
o, erythromycin A ZIdFe ¥I=EM EEY
(471%), =% 40%) B FH4E13%)9 TolUH.
Erythromycin WA S. pyogenese 1993d7A & &)=
A kot 19943 5H Eels7] Al Fste] 199837t
2] 14.0-24.0% ] W3 E€E BA

d B ¥R ReFHE S pyogenest 1994
o] 2 erythromycin WA &l 343 718t n W
4 BEIE MIWUWB)H F2840%)°] dFES
A sHH ot
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