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Susceptibilities of Quinolones against Erythromycin- and Tetracycline-Resistant Mycoplasma pneumo-
niae Isolates. Myung-Woong Chang®, In-Dal Park and Kwang-Hyuk Kim. Department of Microbiology,
Kosin University College of Medicine. 34 Amnam-Dong, Seo-Gu, Busan 602-703, Korea —The in vitro activ-
ities of quinolones were determined with 36 strains of tetracycline- resistant, 39 strains of eryth-
romycin-resistant, 21 strains of both resistant to tetracycline and erythromycin, and 27 strains of both
susceptible to tetracycline and erythromycin of the M. preumoniae isolates which have been isolated
and classified in previous studies. The MICs of moxifloxacin, levofloxacin, sparfloxacin, ofloxacin, ci-
profloxacin, amikacin, and clarithromycin against 36 strains of tetracycline-resistant M. pneumoniae
isolates were 0.125, 0.39, 0.125, 1.0, 1.0, 15.6, and 1.56 pg/ml, respectively. The MICy against 39 strains
of eryhtromycin-resistant M. pneumoniae isolates were 0.06, 0.39, 0.125, 1.0, 1.0, 15.6, and 25.0 pg/ml,
respectively. The MICy against 21 strains of both resistant to tetracycline and eryhtromycin of M.
pneumonige  isolates were 0.125, 0.39, 0.125, 1.0, 1.0, 3.9, and 156 pg/mi, respectively. The MICy
against 27 strains of both susceptible to tetracycline and eryhtromycin of M. pneumoniae isolates were
0.125, 0.39, 0.125, 1.0, 1.0, 7.8, and 0.09 ug/ml, respectively. These result suggest that moxifloxacin,
levofloxacin, and sparfloxacin of the quinolones might be promising antimicrobial agents for the treat-
ment of tetracycline- and erythromycin-resistant M. pneumoniae infection. However, selection of oflox-
acin, ciprofloxacin, and clarithromycin for the treatment of M. pneumoniae infection should be cautious
decision with antimycoplasmal susceptibility test.
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AN =2 M. preumonize FF A erythromycindl] A4 #F#7}

40% oldolittn B3 EHUH78]. Erythromycino|

Mycoplasma pneumonige= |G HE & Yo L
44 7o 2 HE 49 20~30%7} of ol 915& HEoE
B3 =3 9ivh4,12,21). M. pneumonige -8 & o|F 1)
29 NEAZE FHAd = tetracyclineo] Fo] o] &Fof gto
1H1,3,4,5,19.32], 1974:d9l tetracyclinedl| A3 T-myco-
plasmary} ## R3E[11] o|F tetracyclined] A4S
Mycoplasmas®] ¥-2] EI7} Bo}x]11[1,6,24,27-32], tetracy-
cline?] H2H4[18] 59| o] H 2 tetracycline?] A&-0] &
A HQoH, TUNME tetracyclineo] A AL M. homi-
nis, Ureaplasma urealyticum, M. pneumoniae @37} ¥ 3
= tH8,28]. 2% M. pneumoniaed] )8 o] @ F g9
AZde FE erythromycino] o] &5 210141273436},
erythromycinoll &3¢ M. pneumoniae w37} 22| = e}
[13,22,25,26,29,30,35-40]. Q&)X 2000~2003 0] 228
M. pneumoniae T3F2] 20%7} erythromycinol] A 84 o] Ath

T B Eem[2427], WM E 20023 o] 5o B H

*Corresponding author
Tel : +82-51-990-6421, Fax : +82-51-990-3081
E-mail : mchang@ns.kosinmed.or.kr

macrolidesAlo] &A1 M. preumoniae F5-0 2|3 7
Z9] A gd= clarithromycin, moxifloxacin, levofloxacin §
o] wo] o]&¥ 1 $01[29,10,14,17,23,33], Izumigawa &
[16]2 1998 o] &A= HE B2 F M. preumonise g9
clarithromycin o] )3t MICgo] 0.0156 pg/ml, Waites 5
[37]12 moxifloxacind] ™3k MICywo] 0.125 pg/ml, Crithley
=[9]& levoﬂoxacmoﬂ & MICwo] 0.03 pg/ml 2 E&E9
BE aF7F ZeAodda stk 23y FujdlA £
" M. pneumoniae g )8t = erythromycino]1} tetra-
cyclineol] Ao FAglol ©]5 quinoloneA Ao tfg+ 7+
FA4 AA AgE B3 HA ¢3 Q.

ojg B ArgMe TFV) AE FAZRY RAE M
preumoniae T W3l A Z& quinolone A)A ¢+ macro-
lides# Aol & 24 AALE AAFoEAN o]E 7
°ﬂ -/]ﬂ 2959 274 Mg gAY A E 9% 7|z 2
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M. pneumonige (ATCC 29342) R4 59 SAZHEH &
28 1237%Fe] M. preumoniced AME-31¥th $AZRH
2 ® M. pneumonige 123735 FolA 3 F[78]0] o9 K
113} tetracyclineo| ¥ A &A1& 7131 3675, 235 rRNA9] V
ol erythromycin of tigt WA Hol7t dojd A&
PCRY o & #9138}y erythromycinoll T+ A &4 & 717 397
25 AL 71d 21
It, tetracycline} erythromycinol] 25 7491 27 @32
ol g A ARS8 ATH15].

Z, tetracycline} erythromycine] %

22| FFo Y0 CfE 2o FAl

g2 BE 27 EHY M pneumonige 123055 7247}
10 ml¢] Chanock’s glucose ¥ Aol 37} vl ¥ate F47}
10° ccu/ml HEE 2R 3o 7 Tx9] FJAEH0] &
A 20 mlol] Z}74e) 74 20 pl¥ & HFF3ho 233 &
9] 4 {FE wiAY M7 st me} §¢toz Qs
t}. AW s E9(color changing unit, ccu)= Mycoplasmas
29 FHAMNN U2 QUATY FEALYIA
cfug} 2e MFoez ALHY. FHYEAL sparfloxacin
(Cheil Food & Chem. Co., Seoul), ofloxacin (Cheil Food &
Chem. Co., Seoul), ciprofloxacin (Bayer, Korea), moxi-
floxacin (Bayer, Korea), levofloxacin (Jeil Pharm. Co, Seoul),
clarithromycin (Daiichi Pharm. Co., Korea), Amikacin
(Boryung Pharm. Seoul)& A}£-3l4t}. Clarithromycin}
levofloxacin& 2+ uj x]o)] 100, 50, 25, 12.5, 6.25, 3.12, 1.56,
0.78, 0.39, 0.19, 0.09 pg/ml=El =& A7}t ch. Amikaciny}
moxifloxacin, sparfloxacin, ofloxacin 7z} v} <]l 64, 32, 16,
8,4,2,1,05, 025 0125 0.06 ygg/ml H =& H7lect &
AEA HAEAAFE (minimum inhibitory concen-
tration, MIC)9] #F & FAEH EoUA ¥v UET
Agel A @o| FHske Al7ld 2 FAEZ] /A AL

dA Fo] dAEE HAFTE MICE F4dH olF
A&Ho g 25U wlok #AY F FHol ¢ o] &
ojuz ke HRFEE HAALTFEMBOE HAI}FT
[20,37).

2

Tetracycline®|2t M&MQl M. pneumoniae® quino-
loneHi0f| CHet MICQF MBC

$E7) AgAZRE Y9 M. pneumoniae 123735 S0
A} tetracycineo] A4S tetM FAAE /A3 Q= 36 &
9] moxifloxacin, levofloxacin, sparfloxacin, ofloxacin, ci-
profloxacin, amikacin, clarithromycino] )3 MIC ¥ <
Z+2+ 0.06~0.125, 0.09~0.39, 0.06~0.25, 0.5~1.0, 0.5~1.0,
0.11~15.6, 0.09~100.04g/mlo] 0.1, MICx& 7+2} 0.125,
0.39, 0.125, 1.0, 1.0, 15.6, 1.56 pg/mlo| it} T3 o] FE9
MBC ¥ 9+ 27} 0.06~0.125, 0.09~0.78, 0.5~1.0, 0.5~4.0,
1.0~4.0, 3.9~625, 0.09~100.0zg/mlo]$ .1, MBCgL Z}
Z+ 0125, 0.78, 0.5, 2.0, 4.0, 31.2, 100.0 pg/mlo] At}

Erythromycin0i[2t X&40! M. pneumoniae®l quino-
loneHI0f CHst MICSF MBC

387 2842 RE Belg M. preumonize 12375 %9
A} 235 rRNA 2] domain VoA erythromycino] u A
Ho|ghs ¥ o 71 39 73 9] moxifloxacin, levofloxacin, spar-
floxacin, ofloxacin, ciprofloxacin, amikacin, clarithromycin
o B3 MIC ¥e Z7 0.06~0.125, 0.09~0.78, 0.06~
0.125, 0.5~1.0, 0.5~1.0, 0.11~15.6, 0.09~100.0gg/mlo} &
o, MICe-2 Z+z} 0.06, 0.39, 0.125, 1.0, 1.0, 15.6, 25.0 pg/ml
o]t &3 o] #E< MBC W9+ 77} 0.06~0.125, 0.09
~0.78, 0.5~1.0, 1.0~2.0, 1.0~4.0, 0.4~31.2, 0.09~100.0ug
/mlo| g oH, MBCype Z+2F 0.125, 0.78, 1.0, 20, 4.0, 31.2,
1000 yg/mlo] gt}

Table 1. MIC & MBC ranges and MICy &MBCyx of quinolones and macrolides against 36 strains of tetracycline-resistant M. prieu-

moniae isolates

MIC (ug/ml)

MBC (ug/ml)

Antimicrobial agents

Range 50 90 Range 50 90
Moxifloxacin 0.06~0.125 0.06 0125 0.06~0.125 0125 0125
Levofloxacin 0.09~0.39 019 0.39 0.09~0.78 0.78 0.78
Sparfloxacin 0.06~0.25 0125 0125 05~1.0 05 0.5
Ofloxacin 05~1.0 1.0 1.0 05~4.0 20 20
Ciprofloxacin 05~1.0 1.0 1.0 1.0~4.0 20 4.0
Amikacin 0.11~15.6 39 15.6 39~625 312 312
Clarithromycin 0.09~100.0 0.09 156 0.09~100.0 0.09 100.0
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Table 2. MIC & MBC ranges and MICy & MBCyx of quinolones and macrolides against 39 strains of erythromycin-resistant M.

prneumoniae isolates

- MIC (ug/ml) MBC (zg/ml)
Antimicrobial agents
Range 50 90 Range 50 90

Moxifloxacin 0.06~0.125 0.06 0.06 0.06~0.125 0.125 0.125
Levofloxacin 0.09~0.78 0.19 0.39 0.09~0.78 0.78 0.78
Sparfloxacin 0.06~0.125 0.125 0.125 05~1.0 0.5 1.0
Ofloxacin 05~1.0 1.0 1.0 1.0~2.0 1.0 20
Ciprofloxacin 05~1.0 1.0 1.0 1.0~4.0 4.0 4.0
Amikacin 0.11~15.6 39 15.6 0.4~31.2 312 312
Clarithromycin 0.09~100.0 0.09 25.0 0.09~100.0 100.0 100.0

ErythromycinZ} tetracyclinelff 25 XEMQl M.
pneumoniae? quinolonedf| C{&t MICI MBC

387 A8A 2R B " M. pneumoniae 12375
A 235 tRNA 9] domain Vol A erythromycine]] th3h A 3}A
#ol& 9073, tetracyclined] A&4Q tetM §HRE 7}
A2 e 21 FF9 moxifloxacin, levofloxacin, spar-
floxacin, ofloxacin, ciprofloxacin, amikacin, clarithromycin
o Wis MIC ¥9= zt7z 0.06~0.125 0.09~0.39, 0.06~
0.125, 0.25~05, 05~1.0, 0.11~7.8, 0.09~100.0 yg/mlo] R
o, MICype 22+ 0.125, 039, 0.125, 1.0, 1.0, 39, 156 ug
/mio] oy =3 o] #E2 MBC W= Z+7t 0.06~0.125,

0.09~078, 05~10, 1.0~2.0, 10~40, 156~312, 0.09~
100.0 yg/mlo] 91 0.8, MBCy& Z+2} 0125, 0.78, 0.5, 2.0, 4.0,
31.2, 100.0 gg/mlo] it}

Erythromycin®} tetracycline®l ZF Ml M.
pneumoniae® quinolonedl C{st MIC2 MBC

3F7) gz NE B9 M. pneumonize 1237F 29
A erythromycini} tetracyclined] =5 749 27739
moxifloxacin, levofloxacin, sparfloxacin, ofloxacin, cipro-
floxacin, amikacin, clarithromycind] 3t MIC ¥ ¢& 7z}
0.06~0.125, 0.09~0.39, 0.06~0.125, 0.25~1.0, 0.5~1.0, 0.11

Table 3. MIC & MBC ranges and MICyx & MBCw of quinolones and macrolides against 21 strains of both of tetracycline- and

erythromycin-resistant M. pneumoniae isolates

MIC (yg/ml)

MBC (ug/ml)

Antimicrobial agents

Range 50 0 Range 50 90
Moxifloxacin 0.06~0.125 0.06 0.125 0.06~0.125 0.125 0.125
Levofloxacin 0.09~0.39 0.19 0.39 0.09~0.78 0.78 0.78
Sparfloxacin 0.06~0.125 0.125 0.125 05~1.0 0.5 05
Ofloxacin 0.25~05 0.5 1.0 1.0~20 20 20
Ciprofloxacin 05~1.0 1.0 1.0 1.0~4.0 40 40
Amikacin 0.11~7.8 0.9 3.9 15.6~31.2 312 31.2
Clarithromycin 0.09~100.0 0.09 1.56 0.09~100.0 6.25 100.0

Table 4. MIC & MBC ranges and MICsx & MBCx of quinolones and macrolides against 27 strains of both of tetracycline- and

erythromycin-sensitive M. pneumoniae isolates

MIC (ug/ml)

MBC (ug/ml)

Antimicrobial agents

Range 50 90 Range 50 90
Moxifloxacin 0.06~0.125 0.06 0.125 0.06~0.125 0.125 0.125
Levofloxacin 0.09~0.39 019 0.39 0.09~0.78 0.78 0.78
Sparfloxacin 0.06~0.125 0.125 0125 0.25~1.0 0.5 05
Ofloxacin 0.25~1.0 0.5 1.0 1.0~4.0 1.0 20
Ciprofloxacin 05~1.0 0.5 1.0 1.0~4.0 1.0 40
Amikacin 011~78 18 78 78~625 312 312
Clarithromycin ) 0.09~1.56 0.09 0.09 0.09~125 0.09 1.56
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~7.8, 009~156 yg/mlo] 2.5, MICo& 2+2} 0.125, 0.39,
0125, 1.0, 1.0, 7.8, 0.09 gg/mlo|gth. £ o] F59 MBC
We= 242} 0.06~0.125, 0.09~078, 0.25~10, 1.0~4.0, 1.0
~40, 78~625, 0.09~125 pg/mlo}$].o.n), MBCwn& zhzt
0.125, 0.78, 05, 2.0, 4.0, 312, 156 ug/mlo|LTh.

o E

B A3 A tetracyclineo] AFAHOZ tetM FHATHS
B&38n QIE M. pneumoniae T3] t)¥ moxifloxacing]
MICS} MBC ®9l:= Waites S[37]¢] Bust zgrou,
Hamamoto 5[14]# MacGowan $[23]9] Hurc} ¥it)
Levofloxacind] thg MICs} MBC % ¢]= Critchley 5[9]3
Yamaguchi $[41]¢} Ruxth= %oy, Morozumi F
[25]2} Waites S[37]7} Duffy $[10]9] X2 BT} @3t} of
ZH FU A B Hs M. pneumoniae?] BE 7} mox-
ifloxacin® levofloxacindle Z5AdS ¢ 4+ ULk
Sparfloxacinell ™) MICs} MBC ¥ $|&= Kenny F[19]3
Waites 5[37]3} Waites $[38]9] Bukte @gtoeng =
Wolx BE e M. pneumoniae FF9] WlFEE spar-
floxacind] 74449 & 4 AUt} Ofloxacine] tf & MIC
9} MBC ¥ ¢& Suyama 5[34]¢] RuXt} £9o4, Kaku
S[17]3 Kenny 5[20]9] RuE v vt} Ciprofloxacin
o] tj3t MICSIMBC ¥ 9+ Waites $[37]¢] B319}e 2%
o1}, Waites 5[36]7} Waites S[38]¢] R BT Wotkor},
U 25 M. pneumonize T2 tFEEL ofloxacing}
ciprofloxaicino] AFA4LE ¢ 4 U Amikacine] g
MICS} MBC ® 92 Hol FujdA EeldHe Ze dF7}
amikacino] = # 84 o] lt}. Clarithromycindl] tf 8 MICs}
MBC ¢ Waites $[39]3 Morozumi §[25]9] K Hc}
e egerng, oM = M prneumonice T59] tf
BHo| clarithromycinoll = A&AJolm, FFo e} clari-
thromycino]] 3t A34e F=ol o7t BES A
Atk olgfo] ol wat Aol Aolrh W z
M. preumonige T3 2] G4 Aol erythromycin, josamycin,
clarithromycin 53 Z-& macrolides#) ZA &2 g A
g HEAH]ZF & Yojuhy] Y&l oldrt A dn.
B Ao M erythromycinol] g A4 Holg ol
M. pneumoniae 3% 2] moxifloxacinell o & MIC2} MBC
& Waites $[37]¢] B19H= 2921}, Hamamoto 5(14]
7 MacGowan $[23]9] HnBTle Rgtth ol tetracy-
clined] #8+4<Ql M. pneumoniae FFAM Y} 2 Ao
229 BE #57} moxifloxacindl & #-4de € 5 3
9t} Levofloxacind] ot MIC$} MBC ® $j+= Critchley &
{913 Yamaguchi $[41]¢] B3 Xt} #9ko v}, Morozumi
=[25]5 Waites S[37)% Duffy S[10]¢] BB TE Rgt

¥4
AL

t}. o] tetracyclineo] A AFRT MIC7}H 28} O =
gtoy EEl® RE #FE levofloxacine] Aol Ut
Sparfloxacindll th3t MIC ¢+ MBC %&£ Kenny [19]%
Waites S[37]3 Waites 5[38]9] Hu KT} ¥9tow, tetra-
cyclined] A& FF9 2o] WF-E£S #FF7} spar-
floxacino| & 7+Adolgith. Ofloxacinel] tj$ MICs} MBC
% 9] Suyama S[34]] R HTHE Eto}, Kaku S[17]
7} Kenny 5[23]¢) RuRths Yo e FudA #aH
£ erythromycinoll A4 M. pneumonige 45T HH-&
o] ofloxacin| = A 384 o] At} Ciprofloxacind] o3 MIC
9 MBC W9l Waites S(37)] 229 23tou}, Waites
5[36]3 Waites 5[38]9] RuRTE Egtoumg ZudA
B g+ erythromycinel]l A3 M. pneumoniae #7F%
tetracyclineo]] 342l a5 2ol jFE2 FF7} cipro-
floxacino) & #3409l th. Amikacind] t)d MICS} MBC
W9 tetracyclined] A& T MICSH 2 7% 3ol
91t}. Clarithromycinefl o g+ MIC9} MBC ¥ $j= Waites &
[39]1% Morozumi $[25]¢] HuRTe Fhod, FdA
B8 erythromycindl A4 M. preumoniae 5%
tetracyclined] A &3¢ 759 Zo] P& FF7} clari-
thromycinoll = A 4o}t

B dFdA erythromycin} tetracycline 2o #4343
¢l M. pneumoniae ‘@5 ¢] moxifloxacine] tj g MICS} MBC
Q= Waites ¥[37]9] B9} 221}, Hamamoto F[14]
7} MacGowan £[23]¢] HilHtl= ©3to, o= tetracy-
clineo]t} erythromycinol] 22t #8431 FFAA % 2
7ZAgko)th Levofloxacind] 3§ MIC ¢ MBC ®H{+
Critchley 5[9]%} Yamaguchi 5[41]¢] Ry R tte #9ko,
Morozumi $]25]% Waites 5[37]%} Duffy 5[10]¢] BR1x
o 29t} o] & tetracyclineo] 1 erythromycinol] 242 4]
gAY 7#FY 2o AFoFT FYdA EIEHE eryth-
romycin#} tetracyclined] 25 A1 M. pneumoniae 73
& moxifloxacin®} levofloxacin® 7+4243 0] 31t} Sparfloxacin
o) 3 MIC9 MBC ¥ 9= Kenny 5[19]o|u} Waites 5
[37]3} Waites 5[38]9] Lux e ¢t} o]+ tetracycline
AGA 759 MICE 2901, erythromycin 434
F9 MIC Hue gtorn, Iujdr Fe=He eryth-
romycin#} tetracycline 2o A4 M. pneumoniae 75
% sparfloxacind & o} 2 7HAd o]t Ofloxacind] tj g
MICS} MBC ™ 9] Suyama S[34]¢) BuRthe $%ou,
Kaku £[17]9) R 18+ zZgton, Kenny $[20]9 R Ht}
£ wgton, tetracyclines} erythromycine] 22t A 8H44<)
F29 2 Aol et Ciprofloxacind] tj g MICS} MBC
W9l Waites S[37]9] Riobe 25to.L}, Waites $[36]3
Waites $[38]9] Burctie wgtoy, Sy e

erythromycind} tetracycline 25 A%/ M. pneumoniae



F2% )2 Eo] ofloxacin} ciprofloxacind| = A &4 o] %
t}. Amikacinol o} & MIC2} MBC ¥ $i+ tetracycline®} er-
ythromycindl] 2tzt A4 F59% 2L P2 EE T
z7} Aot} Clarithromycind] o $ MICS} MBC 3
9= Waites $[37]9] MICx©] 1.0 gg/mlzE FAMSHHE 2,
Waites S[36]7 Waites 5[38]¢] RuRch @gtou},
A £ 5% erythromycind} tetracycline Z5o A4
M. preumonize T35 th¥-£0| clarithromycine] &40l
Atk

B oA erythromycind} tetracyclines] 25 74
9l M. pneumoniae T3] moxifloxacin o g MICs} MBC H
9= Waites $[37]9) ®.atl¢} 23k}, Hamamoto {147}
Mac-Gowan $[23]¢] Rurties Ytttk Levofloxacing]
MICS} MBC ¥ 9} Critchley $[9]3} Yamaguchi 5[41]9]
BuRdgE =9on], Morozumi ${25]3% Waites 5([37]%}
Duffy ${10]9] Rux e Rt o= tetracycline©] 1} er-
ythromycino]  ztzh Aol AY tetracycline®} eryth-
romycinel] 2% AZFAQA FFAY 2 AFgoled,
o} BEHE erythromycin} tetracyclines] &5 74
A%l M. preumonige @5% moxifloxacinz} levofloxacin-
7H=A3o]%lch. Sparfloxacine] & MIC MBC HYl<
Kenny $[19]0]ut Waites 5[37]% Waites 5[38]¢] HiH
o} ygron}, Waites £[36]9) B 19E Zkth o]« tetracy-
cline B84 F31} tetracyclined} erythromycine] E5 A
80l FZ9}= MICS} MBC7} g, erythromycin #
g4 fFEoe MBC/L 9ten, SuldA REEHE er-
ythromycin3} tetracycline 259 Z+=A Q) M. prneumoniae
#Z 5 sparfloxacind] & o}&& Z4golgith Ofloxacin®j]
% MICS} MBC ¥ 9j& Suyama S[34]9] R1RUE ¥
grou}, Kaku S[17]¢) Bshe 24O, Kenny ${20]9)
B RohE yotth Ciprofloxacind] ol g MICS} MBC ¥ 9]
L Waites $[37]9] Bao} Zgtou, Waites {364
Waites $[38]¢] R Rt ¥l o] tetracyclineo|i} er-
ythromycind] &= A4 #F tetracyclines} eryth-
romycine] 25 A FF9 2 AFolgen, Iy
oA B2 =& erythromycin¥} tetracycline B0 Z+44¢
M. preumoniae FF2] thF-& o] ofloxacin# ciprofloxacin®]|
£ A8 40]9lt}. Amikacine] th3 MICS} MBC ¥ 9lE tet-
racyclines) A4 #F4 erythromycind} A4 &3
Bl MICE wgton, tetracyclines} erythromycine] A&
Aol FErt MICE S #tth Clarithromycinol] o $
MICS} MBC H 9l Waites S[37]¢] Baote $AFagL
1}, Waites S[36]3 Waites S[38]¢] Hurt}= o). o
¥ tetracyclined] A34Q #F U erythromycinel] A4
F21} tetracyclined} erythromycind)] A 34 #5F Boe
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MIC7} 164, MBC7} 644 2gtch whebA] Fufel A 25
& erythromycin3} tetracycline £5-o) 7+4~44%1 M. pneumo-
nige ‘#F% FZ9| wha} clarithromycindl] g A &gl 2}
o7} B8-S ¢ F AN AN AHE ups} 2ol 2F 7
AEA A& M. preumoniae T3] MICL} MBC7} B33}
o wa} pol7p B A 7k AGY AE &34 2
ojgt ¥ Y 59 Zolef wheh Aoj7t Y F Unkn A
Z+et}.

FU oA B M. pneumoniae F¥FE tetracycline©]
U erythromycindl] tj 3t A3 7= A glo] moxifloxacin,
levofloxacin, sparfloxacin §¢] quinolone 7| A A=
7+ Aol ofloxacin, ciprofloxcin 59} quinolones A&
Aot} amikacin, clarithromycin 5] macrolides7| 1} ami-
noglycosides7l 9] ¥ gAAdE AT ©Fo] gou
2, 0|5 7 9% 749% A9 A B UM Al A
o zZbEd Fo7 agEd, sted 49 @& st
gAA T AFABAE AN Fof AT FAAE
Aeshs Aol A3 awdT.

2 o

&7 A% g2 58 ¥ M pneumonige 123 5
£ tetracyclineo] &4 tetM FHATHE 743 367 F,
erythromycind| 2t 284 WHolg ¥ 3977, tetracy-
cline}erythromycino] #&4<¢l 2175, erythromycin}
tetracyclined] Z¢AQ 27FF 2 o] quinolone A A ¢
macrolides7] Ao i Zhp A FALE AR R BMY e
Z AANEA e e Z2ES At} Tetracyclined| gk
A4 M. pneumonize 36752 moxifloxacin, levo-
floxacin, sparfloxacin, ofloxacin, ciprofloxacin, amikacin,
clarithromycinoj ot MICep& 242t 0125, 0.39, 0.125, 1.0,
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