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Multi-drug Resistance of Mycaplasima prieumonise Isolates from Patients with Respiratory Diseases
against Quinolone and Macrolide. Sung-Gon Jun and Myung-Woong Chang*. Department of Microbiology,
Kosin University College of Medicine. Busan, Korea. — Antimicrobial susceptibility test of the 116 strains
of Mycoplasma pneumoniae isolates were performed by a broth micro-dilution method against to moxi-
floxacin, levofloxacin, sparfloxacin, ofloxacin, ciprofloxacin, clarithromycin minocycline, erythromycin,
josamycin, and tetracycline. The initial-minimum inhibitory concentration (I-MIC) was evaluated as
the lowest concentration of antimicrobial agents that prevented a color change in the medium at that
time when the drug-free growth control, about 7 days after incubation, and the final-minimum in-
hibitory concentration (F-MIC) was defined a color change about 14 days after incubation. The evalua-
tion to the drug-resistant M. pneumonise isolates were determined the MIC>1.0 yg/ml of each anti-
microbial agent. According to the I-MIC, single drug-resistant M. preumoniae strains to ciprofloxacin,
ofloxacin, clarithromycin and erythromycin were 793, 53.5, 10.3, and 7.8%, respectively. Two kinds of
drug-resistant M. pneumonie strains to ofloxacin and ciprofloxacin, or ciprofloxacin and clarithromycin
were 42.2 and 9.5%. Three kinds of drug-resistant M. pneumonise strains to erythromycin, ofloxacin,
and ciprofloxacin, or ofloxacin, ciprofloxacin and clarithromycin were 6.9 and 6.0%. According to the
E-MIC, single drug-resistant M. prieumoniae strains to tetracycline, ciprofloxacin, ofloxacin, minocycline,
erythromycin, josamycin, clarithromycin and sparfloxacin were 91.4, 914, 914, 89.7, 68.1, 52.6, 28.5,
and 11.2%, respectively. The incidence of two kinds of drug-resistant M. preumoniae strains were from
20.7% to 91.4%, three kinds of drug-resistant M. pneumoniae strains were from 28.5% to 89.7%, four
kinds of drug-resistant M. preumoniae strains were 2.6%, five kinds of drug-resistant M. pheumoniae
strains- were from 2.6% to 21.6%, six kinds of drug-resistant M. pneumoniae strains were from 0.9%
to 24.1%, seven kinds of drug-resistant M. pneumoniae strains were from 0.9% to 2.6%, and eight kinds
of drug-resistant M. pneumoniae strains were 1.7%. These results suggest that sparfloxacin, moxi-
floxacin and levofloxacin might be promising antimicrobial agents for the treatment of M. preurmoniae
infection in Korea. However, most strains of M. pneumoniae isolates were single or multi-resistance
pattern to the other tested antimicrobial agents. Therefore, tetracycline, minocycline, erythromycin,
clarithromycin, and second-generation quinolones are more carefully used to patients with M. pneumo-
nige infection in Korea.
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gt2nly} B2 F[11] o] & tetracyclined] #8491 wlolz
grxulE 22 J00n[2426], 9, tetracyclined Ao}
3] Aol frotell A MAL didEe g, W wgy

M3 A& ATz 9wk Agde g8 AEyo glonz
St 9AA && dgeAolri[16], penicillin A9} &
Ao TS Asste FHELE 23 A4S
YER] A9, tetracyclineo] Y macrolides#] o] S E A o=
g olt2,3,27]. 2882 M. preumonize 7+G0] €3
W olFHYY AR o)F FYEAo] o]&Ho| g}
[16,2730]. 22ju} 1974\d 4] tetracyclines] Aa}A49l §- o}
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°of, $x F9o Hztgo] 9lomg[13] tetracyclineA & o of
ARt erythromycin, clarithromycin 5¢) macrolide?) @
°Jt} quinolone A 49| FAE AHg-ste Hol Yutzolgth
[18,20,27,30]. ZW M E tetracyclined] 34391 M. homi-
nis, U. urealyticum 57} Park S[22]9) 938l &g By
EHor, 19959 Chang S[5]¢ #d SalolN Ealg M.
preumoniae T32] 6%7} tetracyclined| #3409l oL}, er-
ythromycindl] A M. preumoniae F3& ¥ 517 o
tata B3 gtk 2 2o 95l M erythromycin
o X899 M. pneumoniae7t B2l E1 =1 9] o.n[23,29],
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YEANME M. preumonize @52} 20%7} erythromycinol]
Aoty B H1[17,1921], FIME 20024 %
ojfo} 228 M. pneumoniae 75 Fo}A erythromycino]
1} tetracyclines] A &41Q #o] 40% ojAtojtin B 5
ATH8].

329 erythromycine|t} macrolides#] 343A)o} A3HA4
A M. pneumonige TFFo| 23 ZGH9 Xzde dari-
thromycin, azithromycin, ciprofloxacin, sparfloxacin, moxi-
floxacin, levofloxacin 5¢] @o] o]-&& 1 ¢l.01}[8,12,26],
Fulol A £2l 8 erythromycino]y} tetracyclineol] #d44<]
M. pneumonige @3-l tj3k o] FAAE 744 o] 59} of
FAE oA Aol B3 A7 Hie Zolr7] of
et

ol B dF7dMe 3FVEE ExA EIUE M
preumonine T3¢ quinolone 7% macrolides7] 343 A
e #eA HALE AATEET, o] Ao g M. preumo-

“niged] oF AUA] GAFS o2 A M. pheumonianI] 93t
ZEZd AAG A5AY dEs A% N1z AEE AT
1z gk

Mz o

AlRR=

AW FH A 3329 s} Aotst g Lojt JH
7 A8 o 3R] Y dste 587 Ay =

U2 g HE M. preumonizeE 3 $R39 116 #5394 M.
pneumoniae (ATCC 29342) EFFTE AHE-3HATH5,6].

A2 gdea

FAE AL sparfloxacin (SF; Cheil Food & Chem. Co.,
Seoul), ofloxacin (OF; Cheil Food & Chem. Co., Seoul), ci-
profloxacin (CF; Bayer Korea), moxifloxacin (MF; Bayer
Korea), levofloxacin (LF; Jeil Pharm. Co, Seoul), clari-
thromycin (CM; Daiichi Pharm. Co., Korea), erythromycin
(EM; Sigma, USA), tetracycline (TC; Sigma, USA), minocy-
cline (MC; Cheil Food & Chem. Cd., Seoul), josamycin (JM;
Yamaguchi Pharm. Co., Tokyo)& AM&-3}ch

&2l Mycoplasma pneumoniae TF2| 2t SUSZ0|
Cist 2+A Hat

g2 8E e SHE M. pneumonize 116 735 Zhzb
10 ml¢] Chanock’s glucose Bj Ao 3 A7t wij}ate] 77}
1x10°* (Color Changing Unit (CCU)/mlE)| £ 2 2A 3 3o
4 559 FYEHo] FHE WA 20 mief Zzte] F9 20

12 AFNA 2 37 B9 34 F98 A9 42 98
°ﬂ oz ooz #&lstgrl. Clarithromycing levo-

floxacin& 7} wjx]o)& 100, 50, 25, 125, 6.25, 3.12, 1.56,
078, 0.39, 0.19, 0.09 pg/ml H=2 H7}st% T} Erythromycin,
tetracxycline, minocycline, josamycin, moxifloxacin, spar-
floxacin, ciprofloxacin, ofloxacin 2} wj z|¢] 64, 32, 16, 8, 4,
2,1, 05, 0.25, 0125, 0.06, 0.03 pg/ml H =& H7} sl 2
FREAY FHAL{ A A5 E(minimum inhibitory concen-
tration: MIC)9] HAL FHEAo] Folglx] Q= hxT
Ade) N F S8 FAR A7 7Y AF)o] FUE
A G4 AN o) 240 dANE AX PUED B
g 27) MICOMIOZ B389tk ol % 1543 Bkl
o o} #d F4o dojuA ¥& FEE AF MIC
(FMIQ)Z $43t9{tH14,2530]. 2+ FHE A g A3
o 71E& MIC210 pg/ml o4O R 3o] 7 #3¢ T
AZY F7E AESYT

PCR {0l Ql5t tetM} erythromycin X&4 20| BF
o sfol uhy

FuUle A BT M. preumonize 123 TFE Chanock’s
glucose ¥4 5 mlol] v %8 & 12,000 rpmo.2 15 7 ¢
4% T ANBRAPBS)CE 28 AT AWEe
Az By 50 pl8 2R 110°C A 10 27 714% &
12,000 rpme. 2 15 87} 943te I A=%L PCR 8H8-9]
template2 AlE-315t}. Template DNA7} S0 gl &4
Taq polymerase (TaKaRa Taq, Japan)$} 10X PCR buffer,
deoxyribonucleotide triphosphates, 1.5 mM MgCLE A7}
&1, 319 primerg Z47} 718k 3 MiniCycler (M]J research,
USA)ell A ¥H-8 X7 th(Table 1). ¥4} 94°C 10 ¥7+ A 2
g 5 94°Cell M 1 £, 60°Cerythromycin A3t & 55°C)

of A 18, 72°CAlA 1 £9f Alzte.2 403 W dhgAl7] 1
Table 1. Oligonucleotides used in this study
Primer and name Primer sequence(5'-3') Size
(bp)
tetM
tet-F CAGTATGAGAGCTCGGTTTC 508
tet-R TCCGACTATTTGGACGACGG
235 rRNA domain [I
Mp235 II-F CGIGCGTTTTGAAGTATGAG 327
Mp23S 1I-R TGGCGCCATCATACATTCAG
23S rRNA domain V
MP23S V-F TAACTATAACGGTCCTAAGG 852
Mp235 V-R ACACTTAGATGCTTTCAGCG
Ribosomal protein 14
MPILA-F GAACCAGTGAAACTAAGCCC 420
MPI4A-R TTTGTCCAAGAGCTTGGCAC
Ribosomal protein [.22
MPL22-F CCCTGTGAGAATCTCACCCC 404
MPL22-R CTGCTTTTTGACGTGCCA




op]uke]] 72°Coll A 10 87+ A% wh-3- A1t} Erythromycin
A ¢F¢] ALdE annealing =7 55°Coll A 1 £3F
BEAIZ o] ofele 9o} TUF WHOZ wh3AZ T
o]& MES 1.5% agarose gelodl A A719F 3 & ethidium
bromided]| 4} G4t A#AE BAHct Axst 39 &
AEE AFE 718472 ABI 377 DNA Sequencer (Perkin-
Elmer Biosystem, USA)e] #&AA 471N EE E4sdd
[21]. 2} primer %5j¢] PCR 28] 37 471HLS 24
3} erythromycinel] ZF4=4 <) M. preumoniae M129 &5 $}
Bl EAste Edye] B8 F8tHTH17,21,22,29] &
2" M. pneumoniae 123 FF| A Chang 5[7,8]0| tetracy-
clined) A&A4Q tetM SRS 24 {29} 235 rRNAS} V
el A erythromycin o g A3 Wolr} dojd=A
& PCRYCZ #913l Aol we} tetracyclineddt A
+ 7} 36 T, erythromycindl| 3t A4 & 717 39 7,
tetracycline®} erythromycine] ZF A4S 717 21 7,
tetracycline®} erythromycine] 2% ZHpAlQl 27 552
oA AR /55 HEIGS

Z i

22I& Mycoplasma pneumoniae ZF2| SR Cf
8 =7| MIC

#AZ5-EH 229 M. pneumoniae T3¢ erythromycin,
tetracycline, minocycline, josamycin, ofloxacin, ciprofloxacin,
sparfloxacin, moxifloxacin®] t 3+ %7] MICe] WY& 247t
0.03-1.0, 0.03-0.25, 0.03-0.12, 0.03-0.12, 1.0-2.0, 1.0-2.0, 0.12-
0.25, 0.03-0.06 pg/mio)So.1, MICxS ztz} 0.5, 0.25, 0.12,
0.03, 2.0, 20, 012, 0.06 yg/mlo] I cHFig. 1).

2|8 Mycoplasma pneumoniae 52| S 0] i
gt FF MIC

SBAZFE Ee)® M. pneumonize T3] erythromycin,
tetracycline, minocycline, josamycin, ofloxacin, ciprofloxacin,
sparfloxacin, moxifloxacinel] t)3t §Z MICY) M= 7z}
0.03-64.0, 0.01-1.0, 1.0-2.0, 0.03-16.0, 2.04.0, 2.0-4.0, 0.25-1.0,
0.03-0.12 pg/mlo|Rom, LelFF9] 90%7} F4 0] A5
= =9 MICwe 22} 64, 1.0, 2.0, 16,0, 4.0, 40, 1.0, 0.12
pg/mlo] 1t} (Fig. 2).

£2l& Mycoplasma pneumoniae 33| clarithromy-
cin levofloxacin0fl gt 7| ¥ HZ MIC

A2 RE BEl9Y M pneumoniae T3] clarithromycin
9} levofloxacine] g %] MICS ¥ 9E ztzh 0.09-100.0,
0.09-0.39 gg/ml o]glo.H, HZ MIC ¥3l= 27} 0.09-100.0,
0.39-0.78 ug/ml ©)itHFig. 3). = 27] MICwne 7}7}+ 25.0,
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Fig. 1. Cumulative % of initial MIC for antimicrobial agents
against M. pneumoniae isolates. EM: erythromycin, TC:
tetracycline, MC: minocycline, JM: josamycin, OF:
ofloxacin, CF: ciprofloxacin, SF: sparfloaxin, MF; moxi-
floxacin.
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Fig. 2. Cumulative % of final MIC for antimicrobial agents
against M. preumoniae isolates. Legend: Same as Fig. 1.
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Fig. 3. Cumulative % of initial and final MIC for antimicrobial
agents against M. pneumonige isolates. CM-I-MIC: Inni-
tial MIC of clarithromycin, CM-F-MIC: Final MIC of
clarithromycin, LF-I-MIC: Initial MIC of levofloxacin,
LE-F-MIC: Final MIC of levofloxacin,
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0.39 pg/ml o[2l o, HF MICxo2 Zt2t 100, 0.78 pg/ml o

Ah(Fig. 3).

£7] MICE J|=0Z 2} SMEH0| )5t o NN 2
Fo| X

A2 RE B2l@ M prneumonize T3] 4% JAHEH

o digt AA FFYg EIXE 27 MICE 7jF02 3§y
B erythromycine] AEA 7371 9(7.8%), clarithromycin
of Aa4d F37} 12 (103%), ofloxacinel] A& FF7} 62
(535%), 281 ciprofloxacinel AH&AAH TFI NFF
(79.3%) 0] 2.1, tetracycline, josamycin, minocycline, spar-
floxacin, moxifloxacin, @ levofloxacinel & BE #&7} T+
Jolitt. Erythromycine] A &AQ 97FF FolM 6u7F
(66.7%)= tetM FHAE 7t YAoH, 5TFF(55.6%)=
235 tRNA9] VYo erythromycinol] g A4 Wo|s}
gt #F ¥ Clarithromycinol] A3 Q1 12773 F-o) A
TEF(B83%)E tetM FAAE JHAR Nl‘}iP_Uﬂ], 9T
(75.0%)& 23SrRNAS} V3 9 9) erythromycinol] th& A &4
Hol7} dojt FF Y} Ofloxacind] A 49 6275 ol
M BFRG2H)E oM §HAE AT glgen, 7EE
(43.6%)= 23SrRNAS] VA Qo erythromycino] t 3k A3+
wol7l dojut FF gtk Ciprofloxacind] A A2 NFF
2o A H4FFE78%)E tetM FARE JHA 2 l%ler, 48
FF(52.2% )2 235tRNAY Vol erythromycind) ) $h A
34 Wol7h Aoyt F32YchTable 2).

X7 MICE 7|1E22 % SMESH0 st CHrY Z59

s
|

i

F

357 AgAzRY Ee9 M preumonige T5-2] A
34 g3 A A TFY ELE ) MICE 71F2
2 3to] B ofloxacind} ciprofloxacin 2% 9} 4o A8}
Aol wF7b 497 F(42.2%)01% 0.8, ciprofloxacin®} clari-
thromycin 2% 9] A A ] A3 FF7} 11(9.5%) 0 At
Erythromycin, ofloxacin, ciprofloxacin 3%9] &4z o)] A&

Table 2. Single drug resistant patterns of M. pneumoniae 116
isolates by initial MIC

.. .. No. of strains  tetM gene 235 rRNA V
Antibiotics (%) ) mutation (+)

EM 97.8) 6(66.7) 5(55.6)

M 12(10.3) 7(58.3) 9(75.0)

OF 62(53.5) 33(53.2) 27(43.6)

CF 92(79.3) 44(47.8) 48(52.2)

TC 0

M 0

MC 0

SF 0

LF 0

ME 0

A TFE71 8(6.9%)0] 2.1, ofloxacin, ciprofloxacin, clari-
thromycin 39 Ao A4l FF7} 7(6.0%)0] At
(Table 2). Ofloxacin} ciprofloxacin E5ol] #8419 4973
Fo) A B27F(65.3%)= tetM HHAE JFX 2 Lo, 26
#2:(531%)% 235 rRNAS) V& &o] A erythromycind] 1) 3
A4 wojrt doid #F T Ciprofloxacin®}  clari-
thromycin 25¢] A& 11735 F0M 6@ F(546%)=
tetM §4A4E 7122 Yo, 975(81.8%)= 23S rRNA
o] V4o erythromycind] i3t A4 wol7} dojd &
Z Ntk Erythromycin, ofloxacin®} ciprofloxacin 2o #
A 87 FoA 4FF(B0.0%)S tetM FAHAE 7x
510.m, 5FF(625%) 235 rRNAS VELolA eryth-
romycind]] thg A4 WHejrt dojt FF9o. Ofloxacin,
ciprofloxacin®} clarithromycin 250 A34Q] 705 Foj
A 3FFMA29%)= tetM FARS AT e, 475
(57.1%)% 23S rRNAS] V3 Yo erythromycind] thgk gk
A Wol7t doj FEHcHTable 3).

3Z MICE 7IZ2Z 7 MSZof fst Mty ZF2

&7] AT El" M preumonise FF A
of g3 AYA 75 BXE HE MICE 7|52 3
tetracycline, ofloxacin, ciprofloxacindl| 2+7} ?ﬂﬁ“*
ol FF= k7t 106 (91.4%), mmocyc]meﬂ] YA FF
104(89.7%), erythromycinell A4 3= 79(68.1%), josa-
mycind] A&AIQl FHEE 61(52.6%), clarithromycinel] # 3}
A T3 33(285%), sparfloxacine] A4 F3E 13(11.2%)
o]9 .1}, moxifloxacind} levofloxacindl& BE& TF7} 2+
F4 o] ArHTable 4). Tetracyclineoﬂ AeA Q) 106 F F9)
A 49T F(46.2%)E tetM FHAE 7HA 2 Qomn, 53FZ
(50.0%)= 235 tRNA 2] Vo] erythromycinel| i3t A&
A dol7} dojd #FF Atk Ofloxacine] A& A 1067
Zo| M 3B3FFBLI%)E tetM FAAE 7Hx 32 9loH, 537
Z(50.0% )= 235 IRNAS) Vo) erythromycindl t)3t 3]
g4 wol7t dojt @At Ciprofloxacine] A &4l 106
T3 Fo M 50FF@7.2%)= tetM FAAS /A2 gler,
537 7(50.0%)= 235 rRNAS] VG S erythromycind]] o) &
A wols dojd #FFA}. Minocyclined] A4 <

Table 3. Multiple drug resistant patterns of M. pneumonize 116
isolates by initial MIC

.. .. No. of strains  tetM gene 235 rfRNA V
Antibiotics (%) ) mutation (+)
OF,CF 49(42.2) 32(65.3) 26(53.1)
CF,.CM 11(9.5) 6(54.6) 9(81.8)
EM,OF,CF 8(6.9) 4(50.0) 5(62.5)
OFCFCM 7(6.0) 3(42.9) 4(57.1)




Table 4. Single drug resistant patterns of M. pneumoniae 116
isolates by final MIC
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Table 5. Multiple drug resistant patterns of M. preuntoniae 116
isolates by final MIC

Antibiotics No. of strains tetM gene 235 rRNA V
(%) (1) mutation(+)
TC 106(91.4) 49(46.2) 53(50.0)
OF 106(91.4) 33(31.1) 53(50.0)
CF 106(91.4) 50(47.2) 53(50.0)
MC 104(89.7) 52(50.0) 52(50.0)
EM 79(68.1) 40(50.6) 39(49.4)
™M 61(52.6) 28(45.9) 30(49.2)
M 33(28.5) 13(39.4) 25(75.8)
SE 13(11.2) 6(46.2) 7(53.8)
ME 0
LF 0

1047 % o)A 5273(50.0%)E tetM SAAES 71A T Qo
¥, 523F3(50.0%)= 235 rRNAY] VY94 erythromycind]
g A wolrt doft FFH). Erythromycino] A3}
Al 7973 Fol A 40FF(506%)E tetM SAAE 7HA 1
glom, 39FF(A94%)E 23S rRNAS Vg4 eryth-
romycine] tj gk Agg Welr} Aotk #F et Josamycin
o] a3l 617 F FoA 28&—7&(45.9%)5— tetM A=
AT 0O, 30FF(49.2%)E 235 rRNAS] Vo) er-
ythromycino] ¢} A& ozt dojd FFHTH
Clarithromycind}] #A3H3%1 33FF FolA 137F(394%)=
tetM fHAE 1A 1 9l o0, 2575 (75.8%)= 235 tRNAS)
VYol erythromycino] @ &4 o7}t dold F59
t}. Sparfloxacind] AFA4Y 13dF FlA 6T F462%)=
tetM A4S 71Xz en, 7TF(53.8%)< 235 tRNA 2
V49 erythromycind] th3 34 Hol7t dojt #59
tHTable 4).

0dt

&% MICE 71202 2 SMST0| i OF NEY 2
.

F7F 9L4A%Z 7HE Bgon, o]F ] 481%E tetM FAAE
7Hl 2., 50.9% < erythromycine]l t)gt A3+ Wolsl do
v #F Q. Tetracycline® minocyclined] 2% A& 439
77} 89.7% 01 2.1, o]F o] 50%E tetM FHAE 7HA L
v}, 51%% erythromycinol] th3t A4 wo|7l Yol F3
Aot Josamycind} erythromycind] 2% A9l F37}
31%HoH, o]Fd) 55.6%= tetM 425 7k3oH, 528%
T erythromycine] ¢ AP4 Hojzt dojdt #F
Erythromycin#} clarithromycino 2% AgAd FF7t
207%4 2.0, o]F o 375% < tetM F-HAE 7l o, 87.5%

No. of tetM 235 rRNA V
Antibiotics strains gene  mutation
(%) *) )

OF,CF 106(914) 51(48.1)  54(50.9)
TCMC 104(89.7) 52(50.0)  53(51.0)
JMEM 36(3L0) 20(55.6)  19(52.8)
EM,CM 24207) 9375  21(87.5)
TC,OECF 104(89.7) 51(49.0)  33(51.0)
MCOE.CF 102(87.9) 50(49.0)  52(51.0)
EM,OF,CF 92(79.3) 49(533)  45(48.9)
JM,OF,CF 51(44.0) 29(569)  28(549)
CM,OECF 33(285) 14(424) 27(81.8)

TC,MC,OF,CF 326)  00) 266.7)
EM,TC,MC,OF,CF, BRLE) 13(20)  8(320)
(

TCJM,MC,OF,CF 14(121)  7500)  5(35.7)
TC,MC,OF,CF,CM 326) 2667 2667)
EM,TC,JM,MC,OF CF W(241) 14(500)  8(286)
EM,TC,MC,OF,CE,CM 12(103)  4(333)  7(583)
EM,TC,MC,SF,OF,CF 435 2500)  1(250)
TC,JM,MC,OF,CF,CM A7) 1500)  1(500)
TCJMMC,SF,OF,CF 109 00) 1(100)

EM,TC,JMMC,OF,CF,.CM 326) 1633 2(667)

EM,TC,MC,SF,OF,CF,CM A7) 1500)  1(50.0)
TCJMMCSF,OF,CECM 109) 00 0(0)
EMTCJMMCSFOFCECM  2(17)  0(0) 2(100)

T erythromycind] Wg AFA WHolst dojd FFAT.
Tetracycline, ofloxacin®} ciprofloxacin®] 37} 2] kAo 2%
e FFF 89.7% o)glon, o]F 49% = tetM £
AL 7}AH L1, 51%E erythromycind] B3 34 wols}
Yoyt FF ¥tk Minocycline, ofloxacind ciprofloxacin]
3742 gAA o BE AR dF7} 87.9% oo, ojF
o 49%E tetM FHAE 7HH o1, 51%% erythromycino]
gk A wolrt dold FFH o Erythromycin, oflox-
acin} ciprofloxacin®] 37}A|of] 2% 43349 #3771 793%
o]9lon, o]&d) 53.3%= tetM S HAE 7}F o, 489% =
erythromycine] tjgt A3 wWol7p dojd #FFHoh
josamycin, ofloxacin®} ciprofloxacing] 3712 o) 2% A3} A
A #FF7) 4.0% o)dod, o]F 569% tetM {HARS
7}RoH, 549%< erythromycinol] ot 234 wo]7} Yo
v FF9Hh Clarithromycin, ofloxacin® ciprofloxacin® 3
7R A 3HAQl FF7} 285%, o] Fo] 424%E tetM §A
A& 71300, 81.8%< erythromycine] ¥ A3F4 Wo|7}
Yot #FAt}. Tetracycline, minocycline, ofloxacin®} ci-
profloxacin 4%9] A EFo HIAQN FF7} 37F
(26%)0192H, o] F tetM FAAE 7R Y& FFE
S 0H, 0|F 2FZ(66.7%)E 235 rRNAS] Ve o] eryth-
romycine] et A%/ Wol7h Aol @F Yot Erythro-
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mycin, tetracycline, minocycline, ofloxacin¥}ciprofloxacin 5
T BAA) B ARG dF) B521.6%)0] 2w, o)
Zo| 1372F(520%)= tetM S-AAE 7IA 1 Qe 87
F(32.0%)= 235 rRNAS] Vg da] erythromycine) o g %]
&4 wWol7t dod FF Yt Tetracycline, josamycin, min-
ocycline, ofloxacin, ciprofloxacin 5%¢] 44 2%} 28}
A9 FF 71 14(121%)01 2.0, o] tetM FAAZ 7}A]
I Qe FFIF 7EF(B0.0%) oo H, 5TF(35.7%)= 235
rRNA2] Vi dof erythromycind] tf3 g4 o7} Uol
¢ @FF Ak Tetracycline, minocycline, ofloxacin, cipro-
floxacin®} clarithromycin 5% 9] 3} 2o A &
F7} 3(26%)Q.0H, o]F oA 27F(66.7%) = tetM A}
£ tAT YR oH, 28F(66.7%)€ 235 rRNA2Q VY
erythromycinol} ti3k A3 o)z} dojt T} Eryth-
romycin, tetracycline, josamycin, minocycline, ofloxacin}
ciprofloxacin 6%9 WA RF) AHAIHQA FFV}
28(24.1%)0) 2.1, olF oM 147 F(50.0%)= tetM FAA
g 7R3 e, 8FF(28.6%)e 235 rRNAS] Vg )
erythromycine] 0@ ARA Wol7t dold FFAT
Erythromycin, tetracycline, minocycline, ofloxacin, cipro-
floxacin#} clarithromycin 6% 9] A A o] EFo] 23k4¢
aFE 12(103%)0)0.0H, o)FoA 4xF(333%)E tetM
FHAE AAT Ao, 77F(583%) 235 IRNAY V
D99l erythromycine] djg AFA Hol7t dojd FFA
t}. Erythromycin, tetracycline, minocycline, sparfloxacin,
ofloxacini} ciprofloxacin 6%¢] Ao ZF A 7
FE 47F3(3.5%)010eH, o|Fd A 273F(50.0%)= tetM
FAAAE JHAT Yo, 1dF(25.0%)E 235 rRNAY] V
39| erythromycine] thgt A4 Wolrt Yot #F4H
t}. Tetracycline, josamycin, minocycline, ofloxacin, cipro-
floxacin} clarithromycin 6% 9] A A 5ol AgAel F
e 27F17%)0100H, o)FdA 17FF(500%)e tetM
FAAE AR dRew, 1FF(50.0%)= 235 rRNAS] V
Fel erythromycind] g A4 Wol7k dold FFH
t}. Tetracycline, josamycin, minocycline, sparfloxacin,
ofloxacin, ciprofloxacin 6% &4z EFo] AFAHQA FF
& 17F(0.9%)01 01, tetM FAAE 7172 QA= &4A
ok 235 rRNA Y] V999 erythromycino] w3t 234 wo]
74 Dol #F Q). Erythromycin, tetracycline, josamycin,
minocycline, ofloxacin, ciprofloxacin, clarithromycin 7% 9]
A R AL FFT 3FF(26%)IU2H, o)F
A tetM FAAE 1AL Qe BF= 17F(33.3%)0)0 e
o, 2a3(66.7%)= 235 tRNAS] Vol erythromycinel
i AR Wolrh dold #F 5o} Erythromycin, tetra-
cycline, minocycline, sparfloxacin, ofloxacin, ciprofloxacin,
clarithromycin 739 A4 250 AZAQ] #3& 275

(L7%)o190em, olFAAM tetM FHxE AL Y& TF
© 173(50.0%)0) 2.1, 17F(50.0%)= 235 rRNAS] VY
4] erythromycino] tigk A4 Wolrt dojd FFHTh
Tetracycline, josamycin, minocycline, sparfloxacin, oflox-
acin, ciprofloxacin, clarithromycin 7%¢] 484 2% A
I FFE 17 F09%)0l0on, tetM §ARAE 71X 3
AA 9kgk, 23S IRNAS] V9] erythromycine] tigt A
g4 Wolx Atk Erythromycin, tetracycline, josamycin,
minocycline, sparfloxacin, ofloxacin, ciprofloxacin, clari-
thromycin 8%9] &4 BT AgFAl FFe 27F
(1.7%)0]Q0.1, 0|2 A tetM SAAE AT Y= F2
< f1%len, 273(100.0%)E 235 IRNA2] V49 eryth-
romycind] g A4 o)zt Yol FFYcHTable 5).

T

w28 M. pneumoniae &+ 9] erythromycinol tj 3t %3}
4 AT e Okazaki S[21JE 2001de] B8 F29] 72%
Zka sfe, B A7 7] MICY 9§ g7 Bx9)
s} §A1at9 o1}, Matsuoka S{17]& 2004d0] %38 75
o] 18%7F A4 ol 3t ¥ A+ 27| MICY 7
SEY g9, ayy B Ao 3 MICE J1Fes
e Be U oA BEHE M. pneumonice 752 MICE
O|EHT} 95§ wron, BelFFe] 500%E 165 rRNA
o V {99 erythromycind] A4 wo] {H2E 72z
Ae wolict. #AZFEH Ee|¥ M. preumonize TF9] er-
ythromycind] tj§ 7] MIC/} 05 pg/miold] vis) H2
MIC7} 64.0 pg/mig 7] MIC =51t} 7814 271890
o, josamycin®] %7] MIC/} 0.03 pg/miid) wiste) 3z
MIC7} 640 pg/mlg %7 MICHT} Oujd Zrlstgod,
clarithromycin®] %7] MIC7} 0.09 pg/miQid] w3le] H2
MIC7} 100.0 pg/mlE %7) MICRT} 108} 7184 8¢
& & Atk o) FPAE N7 AT A A &
FTEEE MICY a5 o] 49 TEE st Aol gxbyo]7]
W& ol FHNM B 949 374 FAY AL, 27
MICE 71Fo2 ZAAY AE FEE ZFUY eryth-
romycin®] % FEE 160 gg/mlE HE MICRT 2o,
josamycin®] 4% 3% 57} 1.0 yg/mlg HE MICHT
o, clarithromycing] A$¢% 8% F%7} 1.56 pg/mle
HZE MICRY Yomz dA42 A8 Austed oz
ol & 4 githn AABo WA FolA vlolE Fepa
ol AR NS A olF FAAE AY & B¢ @
AR & A4 & e JFT MICE 7|28 3o &
okdtefol @ Qo2 AR mlo|ZEetavl HYE FAe
AL oJFA Tt X 5ol YoNE o|g} 22FAE 1}
o 7hEACE AJATFES FE e A A4 A A



A3 o] A3 FHAE Addte] X 5o dsteiol & A
oz Mg B8 M. prneumonize 75+2] minocyclineo]]
3 27| MIC 012 gg/mls} £ MICE 2.0 pg/mlZ 3
F MIC7} 4W)5 F7Hal 022 o] AE A4 o] &3
Hz HE MICE Ieslejol & o2 YZAdd. £8¢
M. pneumoniae T3 9] tetracyclineo] )3+ 34 F9 &7
&L Arai S[1]& 2879 82%, Kenny F[15]& 10%7} A
g4 #Fg gt £ A7 7] MICHA Bt} &3ttt
a8 tetracycline®] ZA$-olE HZE MICI} 1.0 gg/mlo] ]
Sug AP L FAT BeldF9] 462%7) tetM FHAE
7FA 3 gl B g tetracycline® 2 X828 Ax & W x A
3 79 £AS DA joF & Ao A7, B, tetra-
cycline, ofloxacin, ciprofloxacin, sparfloxacin, moxifloxacin,
levofloxacin $& %7] MIC%} HZE MICY %Ex}7} 3u)3
ojtZ FIISIPLBR o] FAER FAe AmAld gt
2l gl AFFrE MICY 4u) o9 5% 7|1&E
Hgslox Fud oz Yzhge

2§ M. preumonice T2 zt FAYEAd F 27
MICE 71202 9y A9 tig A3ty FF9 &
profloxacino] 793% 2 7} B3ton, o]F o) 47.8% = _tetM
#7372, 522% % erythromycino] 34 o] #37S 7}
A1 gloH, ofloxacind| = £ 9] 535%7} A &AolH, of
Zoll A 53.2%7} tetM fAAE, 43.6%% erythromycinel] 7]
g4 Hol FARE 7FX 2 9len, darithromycind] & &)
59 103%7} AdAold e, o)Fo A 583%= tetM &
AAE, 75.0% < erythromycindl] g4 #Ho| §-AAES 717
I the A& F48% #Ao)v, vlo|ZEetarl H7 Y X
BAlE o] EAE0] nejHolol & Aoz Yztdr 2
Y8 M. preumoniae T 59 Zt FAF A gjg 27) MICE
71222 ofloxacin¥ ciprofloxacino] 1} ciprofloxacin®} clari-
thromycin 59 7 %Alo] A4 #FF1}, erythromycin,
ofloxacin®} ciprofloxacine] 1} ofloxacin, ciprofloxacin} clar-
ithromycin §9] 37}2] kAo A A9 F27) 6.0- 422%%

< A& GAA Y ALgo] e sle]okdt EAYo|Th

w28 & M. preumonize 59 Zt FAERY g A3
MICE 7]Eo2 99 A4 U3 A4y FF9 ExE
tetracycline 91.4%, ofloxacin 91.4%, ciprofloxacin 91.4%,
minocycline 89.7%, erythromycin 68.1%, josamycin 52.6%,
clarithromycin 28.5%, sparfloxacin 11.2%9] g=0]9] 0.1, o]
= A #F9 31.1~506%= tetM F-AAE 71X 1 90
1, 49.2~758%% erythromycine] 84 Wol $A=E 7}
A3 AAck ek SN ¥ HE M. preumonize T
FE AY YRR tetracyclined 24t] quinoloneZ) )
ofloxacin3} ciprofloxacindlv A& Ao] =Lo g NaA=E
o ded o7 2"k 23y 340 quinolone] 4)Q1
moxifloxacin®} levofloxacindl]= 288 RE 37} 244
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o2& o 34t quinoloned] Ale] Heldx A5E 7)3
o AP 79 28& vde A= A&7 22 F A
o8 AzEn.

B218 M. pneumonige @59 HF MICE 7|F20.2 27}
A Ao APEQ TFY EEE 240 quinoloneA] oA
91 ofloxacin®} ciprofloxacind] 25 A4 FF7} 914%
2 713 ®o2 2 ofloxacin3} ciprofloxacin® M. pneumoniae
ZE%Y NEAZe 498 71 e 4AY S ¢A HA
o, mhe}a) eAle) Heo] felstor @ Ao AW
Tetracyclines} minocyclined)) 2% A&l 57} 89.7%
oz o FAE oM M. prneumonize EZ¢ X
249 el AFE TIgoiol ¢ Aoz MatEn,

Josamycin3} erythromycindl] 25 #8420 FF7} 31%
.29, erythromycin¥} clarithromycind] % #3491 #
FE 207%Qo.2 g2 Tl A M. preumonize ZHEF 9] A5
o 9Jo{A macrolideA| 9] A Meox NFE 7]5tefok
g Aoz Azt

Tetracycline, ofloxacin3} ciprofloxacin®] 37}A] Ao A
g4 9l F7} 89.7%, minocycline, ofloxacin} ciprofloxacin
o] 37k Al A& FF7} 87.9%, erythromycin,
ofloxacin#} ciprofloxacin®] 37}%] <)o) #&AAA FF7}
793% 2 Ul M. pneumonice FE 59 N EAZH o]
HAZ Qe AL MPANA B ALE 42U, &
$t josamycin, ofloxacin®} ciprofloxacing] 37}2) kAol g}
49 #FE 44%, clarithromycin, ofloxacin¥ ciprofloxacin
o 37bA Ao A dFE 285%2 FujolM M.
preumonine X HF 0] AFAZH olF FAE A NZ3
zHHE & Acz AzAHEg. 38, macrolidest 24
quinolone®] 4712 kAo A4 F=7} 26% Yoy,
macrolide$} 24t] quinolone®] 57} ool a4 F3
7} 26~21.6%, 6712 Ao AFAHA FF7} 09~24.1%, 7
72 Ao AL T3 09~26%, 87FA] Ao A
A FFE17% AT ol 5 ohAl HEgA 779 333~
66.7% < tetM FAAZE 7121 9101, 25.0~66.7%= eryth-
romycindl] AP o] FHAE 7t T gl Foldth o}
2tA File) A ZEl = M. pneumonize 73 tetracycline,
minocycline, erythromycin 59 macrolide#] 3} A 9}
ofloxacin#} ciprofloxacin 7} Z-& 24t quinolone 59| %3]
de ofn) 80% o)l 7t AYAHE Y53 FFEo|H,
josamycin} clarithromycino]y} 34t] quinolone¢l spar-
floxacind| = A4 o] 433 A5t o2 Hol o]
GG AgelT AFE 7)3looF & Aoz A

o]} Zo] Il A H2E M. preumonizes £ A7
AHE-3F A F o] X4 moxifloxacinT} levofloxacing | 9] 3k
GAEAd s gL 737 Aol m2 M. preumoniae
o o solaZetast AABAY AzAdE e
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AT G L A AAS A Fo A A
AL ddste 7o F& Aos A4

2 o

TE/AS #x A7 EUEE PH 2 FHEM
pneumonige 11675¢] moxifloxacin, levofloxacin, spar-
floxacin, ofloxacin, ciprofloxacin, clarithromycin minocy-
cline, erythromycin, josamycin, and tetracyclined)) o3+ 724
A e AN 2 AR T AR 25 7]
28 MIC210 yg/ml 2 dhg0.8, £7] MICS} HZ MICE
TS O ARG TFY RES BASSIT. 27) MIC
9 Aug ¥ud v 2 dAd dg AL cipro-
floxacine] 79.3%, ofloxacin®] 53.5%, clarithromycin®]
10.3%, erythromycino| 7.8%¢]S1 0.1, 27}#] Ao A4
2 ofloxacin®} ciprofloxacin®] 42.2%, ciprofloxacin} clari-
thromycino] 9.5%¢]91 o™, 37}A] kAo #3A1L eryth-
romycin, ofloxacin} ciprofloxacine] 6.9%, ofloxacin, cipro-
floxacin®} dlarithromycin®] 6.0%°}it}. F MICY 232
®e|ge 99 oA diF AFAL tetracycline, cipro-
floxacin, ofloxacino] Zz+z} 91.4%, minocycline®] 89.7%, er-
ythromycin®] 68.1%, josamycin®] 52.6%, clarithromycin®]
28.5%, sparfloxacine] 11.2%9¢]910.1, 27}7] <FAlo] A4
Q #F9] BEE 207~914%, 37FA A o) Al 7F9 £
X 285~897%, 47}A] kAo AFAQ do] EEE 26%,
5 7}A SEA) o) AFAQ) T 26~216%, 6 7}A] A o] AT}
Q) F& 09~241%0]g 0.0, 7744 okAjo] AH F&
09~26%01A o0, 827 FAd AL F= 17% AR

ol4ate] Antg Zuldf A BEed M. preumonice T+ 4
Ale 14 79 FAA, BAE 58 TH F4AA A
AH gF7t Qeng volzEeAviHYE 8 X]E%}
W= macrolideZ]\} quinolone# 8] FAA] dee] A

718kejok 519, Zhg Aol FAA T4 AME @"] 0}‘4
NA FUAE HegozA APETY 2L 2
T UL ALY AEE T F UEF dojof T Ao Y
zZrart.

#Ale 2
B ATE HARAN 2RSS AT LA 01-P10

PGE-0IGM03-0002)¢) )93+ TAYStT o) T8t m5d
FHlg AR AQez oFa AY.
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