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Bordetella pertussis
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Table 1. Macrolide-resistant M. pneumoniae strains isolated from patients and patients’

information.

Strain patient antimicrobial agents

no. age symptoms/disease 1st choice/effect® 2nd choice/effect
350 9 Pneumonia Clindamyein/- Clarithromycin/+
374 3 Pneumonia unknown unknown
375 4.5 Pneumonia unknown unknown
376 12 Pneumonia Clarithromycin/- Azithromycin/+
377 7 fever and cough Azithromycin/+
378 2 fever and cough Cefditoren pivoxiV/- Azithromycin/+
379 9 Pneumonia Clarithromycin/- Azithromycin/-
380 11 Pneumonia Clarithromycin/- Minocycline/+
381 11 Pneumonia Azithromycein/+
382 7 Pneumonia Rokitamycin/- Azithromycin/-
383 5 Bronchitis Cefaclor/- Erythromycin/+
384 7 Pneumonia Cefdinir, Fosmicin/- Erythromycin/+
385 no information Pneumonia, pleurisy Clarithromycin/+

*

. — indicates no effect of antimicrobial agent, + indicates inprovement of symptoms.

D RSSERTZERT, P ALIRSRE R IR,

3 AR R AT AR

By
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Table 2. Primers used for PCR amplification and sequencing of domains I and V of 23S
rRNA and ribosomal proteins of L4 and L22 in M. pneumoniae.

PCR and primer

X 503 cition® o
designation Sequence 5’ to Position Amplicon size (bp)
Domain i of 23S rRNA
MN23SDIIF AGTACCGTGAGGGAAAGGTG 491-510 816 bp
MN23SDIIR TCCCAAGCGTTACTCATGCC 1287-1306

Domain V of 23S rRNA
MN23SDVF GCAGTGAAGAACGAGGGG 1758-1775 927 bp
MN23SDVR GTCCTCGCTTCGGTCCTCTCG 2664-2684

Ribosomal prolciﬁ L4 k
MNLAF AAAAGCAGCACCAGTTGTAG 1231-1250 722 bp
MNIAR ‘ GGTTAGAACTGGTTTTAGCA 1933-1952

Ribosomal protein 1.22 : ) :
MNL22F GTACATAACGGCAAGACCTT 3640-3659 627 bp
MNL22R GCAAGCCGTTGGAGTTTACT 42474266

* . The positions of domain I and V of 23S rRNA are based on accession no. X68422 of M. preumo-
nige gene, and those of ribosomal proteins L 4 and L22 are based on accession no. AE000061 of M.
preumoniae M129 section 19 of 63 of the complete genome.

Table 3. MICs of macrolide, lincosamide, and streptogramin antibiotics for M. preumoniae
isolated from patients and reference strains.

Strain 23S rRNA MIC (pg/mDb

no.  mulations EM RXM CAM AZM M RKM CLDM Q-D
350 A2063G >256 >256 256 32 3 05 >256 1
174 A2063G >256 >256 >256 : 64 3 0.5 256 0.5
375 A263G >256 >256 5256 32 16 0.5 256 0.5
376 A2063C 256 >256 >256 16 64 4 k) 1
377 C2617G 8 8 1 0.031 0.25 0.0625 2 0.25
378 A2063G »256 >256 >256 64 8 0.5 256 t
379 A2063G >256 >256 >256 64 8 0.5 256 0.5
380 A2063G >256 >256 >256 64 8 0.5 256 0.5
381 A2063G >256 >256 >256 64 8 05 256 .05
382 A2063G >256 >256 >256 64 8 0.5 256 t
383 A20064G 256 128 32 16 256 32 32 0.25
384 A2063G >256 >256 5256 64 8 0.5 256 |
385 A2063G >256 >256 5256 64 16 | 256 i
MI129 0.0156 0.0156 0.0156 0.00195 0.125 0.0625 4 0.25

a . M. pneumoniae numbering
b : Abbreviations . EM, erythromycin ; RXM, roxythromycin ; CAM, clarithromycin ; AZM, azithro-
mycin ; JM, josamycin ; RKM, rokitamycin ; CLDM, clindamycin ; Q-D, quinupristin-dalfopristin.

% 23S IRNA D domain I K Odomain V (R 7 F IV MIRTHEES N7-EMIEM. preumoniae 134k (Ta-

oY RA7 25 —XHH), 23S ribosomal protein  ble 1) o EMIESZVEDERR S BEM. pneumoniae?> 54E

L4, L22DZEE LRI L OBELRE L7z, R L 7-EMI 422 B #R1020-EMR3, 1020, 1253,
1552, 16537 5 ¥k,

MR RO FE (2) &IEERILEE (MIC)
(1) EHER NCCLS\ZHEM U ME AT IREIC L V1T o720

RS VERERERE & LT M. pneumoniae M129, Mac, Thbb, 0.5 7 Va— ZRMPPLOKEHH T 2
FH® 3 ¥fo 2000~20034E(ZAbiE, MENE, B  BRARL Z2FH1055cfu/mI O BRE % hn 2
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Table 4. Nucleotide substitution by point mutation of genes of ribosomal protein and 23S
rRNA for macrolide-resistant M. pueumoniae strains and M. pneumoniae FH, Mac
compared with M. pneumoniae M129.

ribosomal protein

— — 23S rRNA
strain position of L4 position of L22 Type of
no. Pl gene
162 430 62 279 341 508 domam I  domain V
M129 C A c T C T - I
350 C—A  A-G - T—C - T—C A2063G I
374 - - - T—C A2063G [
375 - - - T-C A2063G 1
376 C—»A A—G T-C T—C A2063C 1
377 C—>A  A-G T—=C T—-C / C2617G 1
378 C—A A—G T-C T—C A2063G 11
379 C—A A—G T—C T—C A2063G II
380 - - - T—C A2063G I
381 T—C A2063G I
382 T—C A2063G 1
383 T—C A2064G I
384 T-C A2063G I
385 T—C A2063G I
1020-EMR3 - T—C /1 C2617G I
1020 - - T—C A2064G I
1253 C—A cC—>T  T-C A2064G I
1552 - - T—C A2064C/ C2617A I
1653 - - - T>C A2064G I
FH C—A  A—G T—C T—C - I
Mac C—A A—G T—C T-C 1

“.” indicates no mutation compared with the sequence of M. puneumoniae M129.

37TCITTHE, WOWIEIE /I Va—A5MRIZL D

OB & > THE L7, |

(3)23S rRNA domain Il &V, ribosomal protein
L4 & L22DPCR & IBEELS)

W OB WO0.5m1 % 17,500 X g, 20min L
%, W% TERE B0 LIE L, PCRAFEM
& L72o PCRICIETable 21278 L 2zprimerz A VY,
94°C 2 min, (94T 45sec, 55C 1 min, 72°C 80sec)
X 30cycles, 72°C 5 min®D £l T17 o 720 HIEDNA
k58 L 72, Big Dye Terminator V3.1 cycle se-
quencing kitC¥—4 Y AR L, ABI PRISM
3100 Genetic Analyzer (Applied Biosystem) T
B 21T 72

g R
(1) &NHEEMILEE (MIC)

2000~20034F (= 7B X AL 72768k D 9 HEMIE
Rk L7213% (17%) D& EHNH§ 2 MICTE %
Table 317K L 72 BE¥EREM129Cld 2 ) v ¥~ A ¥
YA pgmlEFROTETUIES LT R L. BIR
SEEEMIET AR D 9 B, No. 377HRIZ EOEEANITH

Ik & R L 72 o O BRIR 7 BEEM S BE PR ©
i, 168~ 7054 FLDHl4, 1S BR~ 71
4 R LTHWMICHEZR L7, L2 L,
No0.376, No0.383?D 2 ¥k Tld, A2063GER L IIR
e By — Y FR LT,
(2)23S rRNA & ribosomal protein L4, L22DiE%E
B2

23S tRNA®Ddomain I, V } Uribosomal protein
L4, L22D i HIRS % P03, MEHepkM129 (X68422)
CHEE L7z (Table 4)o ¥ 7 BT 4 FHAYHEDIE
FEBRL D 1 275207 % & trdomain T I12B VT,
ETOMERFICBWTEEERIIBD LN ED o
72 LA L, domain V T34 TOMRKSBEEMITT
W CHEEBERSH D, 13KPLRR (77%) A
A2063G transitionZ2 5, ¥ 1) 3 ¥ TILA2064G tran-
sition (N0.383%%), A2063C transversion (No.376%k),
C2617G transversion (No.377#R) 231 ¥ O TH
5726 B, in virtoTH L NIZEMITHERE T,
FEEERTH 520630, 20646012 R, C2617G%E
R (1020-EM 3 ¥k) & C2617AZR (15524%) #°
MEFR S N7z (Table 4)o M. pneumoniae 23S rRNA
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Fig. 1. Secondary structure of the peptidyltransferase loop
in domain V of M. pneumoniae 23S rRNA.
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Positions of the newly found mutations (A2063C and C2617G) in
clinical isolates are indicated by using the numbering for M. pneu-
moniae 23S rRNA (accession no. X68422), as well as previously re-
ported in vitro mutations (A2063G, A2064G and A2064C). The

numbers in parentheses indicate E. col{ numbering.

domain VDR B ML % Fig. 112 F £ 072, L4,
L22 protein T3 B MERE (FH, Mac) IZbFRH 5
N WERIL, 125348 TC62A, CHITERD D -
72 D DERRHERE T O RO BT B L RILFE
D HNLro T,

zZ =

M. pneumoniaelEFHEIZ B VT, BF L) A~
Avr, soyrAuxA vy, AUV
M- RBIRER L LTHWONRS, F2 23508
L72M. pneumoniae76tkiZ, AiEE, MENE, 5
HMBEWHEENGEA S s b 0T, #
DD SR ERE VIR LN TV S S DD HuH
BIZ21AR D LA DN, 19994E PLET D — R A |2
BWTIIEMERARE S et o2 & h b,
CD &) TR IZ20004FE 2 B & U CEENIZA
BoTnbEEZ NS, ORI
FIOMREI Y~ 0T 4 FREWEOIEREN T
& %238 tRNA domain V D20630L, 20640 (Fh

FRRIEGE D20580L, 205907 12X IE) 2B B
A2063G, A2063C, A2064GHSETH Y, E. coli,
H. pylori, Mycobacterium spp., S. pneumoniaelZ
WTHFAKDERPREENTNEY, —F, B
Eﬁﬁa“rﬁaﬁl‘ CERZDEMICEEVIEEEZ R L7k T
, A EH721223S rRNA domain VD C2617G%
E VBRD LN, &0 B Neisseria

5) 6)

gonorrhoeae®, Streptococcus pyogenes®, Myco-

plasma hominis”, Chlamydia trachomatis®, Escheri-
chia coli” 123V TEMI LS HRE ST b,
G, in vitrod 5 OEMIHERE (12538) 2B
CL22 protein®®C62A, C34ITERDDH VY, Mtk
EOREFSLTVEPEHSHTRZVH D
D, KNI FIRIZA2064GER % o TV BH Z &M
5, A2064GEE MBI HE L TV AW iMEASE
Vg

Table IT/RL7z L D12, =4 375 X<fiiigis
B2 OIXEMITEM. preumoniaehSHEH E N7=12
Phbbd, TNAuSA Ty, r5yRu<wAf
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IgM (Bt Hifkzam L THRET 5 ELISA v

M (Mycoplasima preumonine—ELISA medac, N4 V) OFAMZME Lz, HRISBUEFRFERE LD
WS 7z 16 Bk /N R 113 Bl Mig 159 Mk T, 18 (w4 277 XA~HEREH), B (F - B
WEI), & IR (R - BEG) 4Lz BEEFEy MEFTOHHATINE - TITo 4. 1gG, IgA, IgM
PR F M 2RO ERERILRMCEO interpretation (2HEV, early stage of infection (7 7 TV — 1, 2),
acute-(3, 4, 5), current-(6), past-(7), no-infection(8) & ¥ L7z, #HR & LT, BEE 3 no-infection
(3% L HFaM) 75 early stage of infection DA 7 ) — 1 (IgM BMFEHE) 12, €O acute-infection
OHF ) —4 (IgM, IgG D 2EN B H2ViEr 7TV —5 3HL HHMH) OMFIZHAIEHE
FEaedmpasns. b3 Fa) — 12RO N -0EMAFE#4BE,S 2l HEETIZRS
NTEBY, B—MEICi 83 E LTEENBVEEION Ky Mdv M 27T X< @
ESWICE L TERLHFERERETIIDLEZZIONS.

F X

2437 ATBREICBVTIE, BEEHS
WIFPCREZ 2 AW EHEAROMM BN L
L7z WEICE—ERRANE S 720, i3
TEZ WA Gold standard TH AV, W, 1 L/ 7
O b 79 7HEICEBT4 T T ARG
IeM ikt & B8 L L/l Bl ¥ v & (£ 4
I H—=F<4a7IAPME, FA4LTE-) b

BURIEE R 4L - (T060-0033) FLIRTM AFRIXAL 3 R 1T
H
AL SR E e/ e R B A

FRL74E 7 A20H

URYeiEEE 79 @ 457~463, 2005)

RSN TV 528, [FE IeM FFRR I O AL ED
CRMBIICET AMBERE LT, IgM ¥l
FERERA (1B I T 2 g R ICEa B E
EENBWI L, EHICBATIZZ O IgM ftEo
RS BARDSIEEIZTIFEENA B0 RLESI NS
TR E S 2 L, —H/NE Tl IgM DOFREUS
Ak, KOG O RINCE D IgM PiA2m0
HICHFET AHENE L DR EREzRTn5
WEEIELZ L, REFBTFONEY, ZOH,
ERICHALLTABRETHL LENMITRAHD
i, RO RTIEE AV EERIC LS HER
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Bl S5/, —HTIf a7 A<k
PEIZB W TIE, BEICB VYT IgA Hifkolz
I IgMBUE L D S HEAFENEL, F1gA K
RDIEH) M IgM Pifk & D Eiclmdd» S5iks 5
728, IgA PURIRIBOIT ) RS LToF
ABEBWETIHEIE 72, ZhETA
375 A IERN IgA MAMRBE R —&N T
R0 l2ht, Wi, %4375 <R IgG,
IgA, IgM#tfk % 55 L TH W ¥ 5 enzyme-
linked immunosorbent assay (ELISA) v ;23 F
A Y O Medactt & 0 FE & iz (Mycoplasma
pneumonine—ELISA medac®). 4, £OF A
BRI T AMA R B OTHFORRELYHRET 5.
M| EFiE

AIFFEIL retrospective study TH D, 37.5C LA
LR L R RO, BEERSERL LTR
FRRIMRIHBBRREILR] R OB %%
V72 16 RO/ 113 B (159 W) axfg e
L7z, iFEER (PA) BICL B~ 1 37T
AP MRS R 2T, UTO3IEIIHHEL
720 GBI T TRUEIRMA L SRR EHER T B
LTOHBRMICEON-METSH Y, EEHRE
EIZEMERAED S 4 BUBICRR S NIRRT
bbH. $7-375C U LDFEB IS 2 RIEEIC
W, FOREBPMHAEOHE L.

IR (A a7 7 X<mEER) (TafE (2641
DT LT - 52 1K) § AN 80 B LT Dk
5 4 LU ED LR ROIEE. FICWRGE
[EVIREE (REEN—RISE) TREWHO R
BEVELEINBEEZOLNDL. LB (6HIDN
7 HLE - 12 #k) 5 BT 160 15 L O AT A
S54ULED LR AZBOIEE. WL, B
Ie (RBEN_XE) OBEFRLTEENS
tEZHNA. Ic# (10 Flo~7 Mg 20 Wik %
1 38 B, 48 WefK) ; BUMH 5\ i3 F - EIE
WKWBWTHE—~T640F L LoDz o723
& UREOHELFBREORALAEVELLE
ZHNA. 640 fF & ) BFITHEB 2 R E
B, ABRIZBWTIE IgM fufk (PAEIZEE LT
IsM SRR T 5) PMPICELELERETS
HEAHE B 70, BEzEbiv 320 F TOH

EHTREEEEE LTo [HER] 35101
WA EEL, COL)LREEITITELEDE
TR &R, SIE (4375 g ;
17 61, 18 #fk) @ BUMH 5\ IZEELIZ 160 1%
DEofifmiziZo oz, EREIHOWT
NOEXBBLWMI-S Lo nETORE. BT
320 2 6 AL LD TR 2EBD 2546
CIWEDZ. 4375 AL B REEYES
TH-o>TH IgM HEDIBEDTTH o 723848 (KA
IZIEVIRREEZ: &), HHniTEVwlEERIcefaT 5
ARDBEDF o158, RENEINDLEER
bha., BIHIH(RAITIXITEER ; 26 4,
20 K) C AEEB L UCRBEHOVWTRIIBWT
b 80 EUTOHMEMLIZEDLNT, v 3T
AR & B BB DOBHGIIB RN 22
Mycoplasina pneumoniae—ELISA medac (Medac
Diagnostika, FA4 )i I1gG & IgA HEBlIEF v
FEEEF Y T, gMBIBAHEF v MIEME
Fv bCTHa, B 2EICBITAEEREEIL, fEi
M E AW —FRETH S, RETCIETTMm
ERET 100 fEICHRL, ¥ v MR OBREERE,
Bt BR, #HIEXTER (calibrator) & & 12 50ul
30 duplicate ©, ¥4 275 AV EEBREDY
IVEF Y MVEAPHE S LTEHELS ATV
96 X7 L — BT A, ELISAMEDEE L
BY 37T TOMRBEA v Fax—Tay, ik, B
TR, $eiE, TMB BEEN, FUSEL
ORIz & 2 NERAT, BT 450nm THIGE
(OD) ZWET 5. FISEGED SELE COFE
RERIIR SRR TH L. RICHTHRET 75 v 7,
Rt IR, R RIC B 5 OD EM TS D
RUEEHEET S, WIENE (calibrator) @ OD
EHEE, Ty PTLICRDEN TV S EHTENR
FiEHEE AT, BREO OD EREZ LT 5.
BB, BEREISEONEMRITKRED
OD #IEfEZ A L, RO BLAM R & 8 (AL
arbitrary unit, AU/mL) %R 5. R LR
FENTWEOT, ODWEMZEERES LED
HTHAMERDTH By, 1gG, IgA Pifk e
WAy bt 7l 1d 10AU/mL T, 9~11AU/mL
DL grey zone & L THEHRE, 21U TIE[ k.

BAESFMRE B79% BT 5
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Table 1 Mycoplasma pneumoniae- specific igM-/IgA-/1gG- interpretation

Possible results

Interpretation
IgM IgA IgG
+ - - 1. Indication of early stage of infection. Retest IgM, IgA and IgG after 14 days. 12
- + - 2. Indication of early stage of infection or solitary, persisting IgA. Retest IgA and IgG after 14 days.
+ + 3. Indication of acute infection. 2} Retest after 14 days.
+ - + 4. Indication of acute infection. 2
+ + + 5. Indication of acute infection. V2
- + + 6. Indication of current infection. 3
- - + 7. Indication of past infection. In case of clinical suspicion, retest second serum sample after 14

days for IgA and IgG antibodies.

- - - 8. No serological indication of current or past infection. In case of clinical suspicion, retest second
serum sample after 14 days for IgM, IgA and IgG antibodies.

U Current, acute infections are best detectable by parallel determination of IgM and IgA antibodies.
2 Simultaneous detection of IgM and IgA antibodies is particularly frequent in children.
3 In adults, IgA antibodies are more reliable markers for current infections than IgM antibodies.

Table 2 Classification by interpretation of results determined by Mycoplasma pneumoniae
— ELISA medac (Medac Diagnostika)

Early- Acute- Current- Past- No-
Category Total
1.0 2. 3. 4. 5. 6. 7. 8.
Group I-a%
Acute 5 1 1 19 26
Convalescent 12 1 9 4 26
Group I-b »
Acute 5 1 6
Convalescent 3 3 6
Group I-c
Acute 5 12 8 1 26.
Convalescent 3 7 12 22
Group I
Acute 4 3 1 3 11
Convalescent 1 4 1 1 7
Group 0 3 1 25 . 29
Total 38 1 40 29 2 49 159

1) Number of subdivision below the category is deduced from Table 1.

2) Group I (Mycoplasina- definite cases) . Group I-a; a four-fold or greater rise of antibody from
an acute phase PA titer of =/ < 1: 80, Group 1-b; a four-fold or greater rise of antibody from an
acute phase PA titer of =/ > 1160, Group I-c; a single high PA titer of =/ > 1! 640 either or
both in acute or convalescent serum, Group I (Mycoplasima- probable cases) : a PA titer of 1 1 160
or 320 was observed either or hoth in acute or convalescent serum, but the above serological criteria
for Group I were not fulfilled, Group M (non-cases) : a PA titer of any sample was =/ < 1 : 80.

P EhoTwWh, IgM A EREF v M3 kit BRBOFIEICTRESNS, BENIZH Y ML
R LT, EHEEREN~A 277 A< &R/ 7 H IR R o> OD E i +0.380, €L TZT D
SO ThsE, Vv FRTOREEE By b 7{l+/—10% Ht grey zone & SN TV
NEINAHI LR EOMERIIE BV, RIS %, e BRETIC B A EENE Y FH VR

ER174E 7 B208
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