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[FEE] HB BRI (MP) il 8L MP it 25 1% B 5 Ho 55 DNA 28/ fn 56 R 56 &
Fik o BN 2012 4F 1 H % 2016 4F 12 Hi2Wih MP Jili & 19 230 IR ELRIFGT RS, SRENTA LK 55
AR, SR PP B R B 55 2GR O Fh R BT 25 W%t MP 11 R 2 B vk B 25 W AsUE 5 6 S o B PCR K
W LI F MP-DNA 2555 PCR JUJFH I MP 23S rRNA V [X 2063 i 3L, 258 230 5] MP &2 L, 86
11 2063 (i IEH TR A (37.4% ), 13445124 G (58.3% ) , 8l C(3.5% ), 2415 T(0.9% ) o ZAEHEF A ( G+C+T )
MP-DNA i FEP A SRR (A) Btk (P<0.05) 5 ZIEE., MAHER. WhiER. OREXM 2541 MP-DNA
o TAEMT 2541 (P<0.05) o MP X RIFERISHUAE R 25048505, 60% LA 7= K PN e I 24 148 19 340 K
M A2063G 2848, MEPEERZR 250/ UL MP it 2y (KT 2% ) o Z5iE 23S vRNA V [X 2063 i 5 & A= 3k R 928 n]
AE 0 MP XTI B2t 251 DNA 47284k, WIES MP 1GYT 2 13344
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Association of drug resistance of Mycoplasma pneumoniae with DNA load and
genotypes in children with Mycoplasma pneumoniae pneumonia

ZHANG Hui-Fen, BAI Hai-Tao, LI Ji-Ming, XIE Hui, WANG Ye. Department of Pediatrics, Xiamen Maternal and Child
Health Care Hospital, Xiamen, Fujian 361003, China (Li J-M, Email: lijm2030@sina.com)

Abstract: Objective  To investigate the association of drug resistance of Mycoplasma pneumoniae (MP) with
DNA load and genotypes in children with MP pneumonia. Methods A total of 230 children who were hospitalized and
diagnosed with MP pneumonia between January 2012 and December 2016 were enrolled. Throat swabs were collected
from the 230 children, and a rapid drug sensitivity assay was used to determine the sensitivity of clinical isolates of MP
to nine commonly used antibacterial agents. Quantitative real-time PCR was used to measure MP-DNA load in throat
swabs. PCR sequencing was used to determine the genotype of 2063 locus of the MP 23S rRNA V domain. Results  Of
the 230 children, 86 (37.4%) had genotype A in 2063 locus, 134 (58.3%) had genotype G, 8 (3.5%) had genotype C, and
2 (0.9%) had genotype T. Mutant strains (genotype G+C+T) had a significantly higher MP-DNA load than wild-type
strains (genotype A) (P<0.05). The strains resistant to erythromycin, azithromycin, clarithromycin, and clindamycin had
a significantly higher MP-DNA load than non-resistant strains (P<0.05). MP had a high drug resistance rate to macrolide
antibiotics. More than 60% of the cases with resistance to macrolides were found to have A2063G mutations. MP was
rarely resistant to quinolones (less than 2%). Conclusions  Mutations in 2063 locus of the MP 23S rRNA V domain
may result in the resistance of MP to macrolides and the change in DNA load and can be used as a basis for selecting
drugs for MP. [Chin J Contemp Pediatr, 2017, 19(11): 1180-1184]
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fii & 37 J5i /& ( Mycoplasma pneumoniae, MP )
S L HE W TE g R UL R AR . —, JRYY B E
SRR NERRS AR . T4k, MP XA
BERPrAE R 20 H ™ &, HAe R4 Mt 2
RAEFEZE SN, BRTA Oy o 25 L 2 5 23S
rRNA V DXCHE P 5 5728 (2063 52 F1 2064 32 ) AH
5 B9 2 R R R B A RIRYT MP R R
A PR S e R, T MP E A I MP
WA IR T SO R bR, B ETXT
T MP ffit 250 5 MP-DNA % 2 Filifi 24 {7 o5 3 K] 754
G R IR I s o AIFSERT MP e i
LM 254 5 MP-DNA #k 3t F1 23S tRNA V X EEPH 7
MOERB R OC RS THESE, LATINGE MP AT 2514 J
TATHEI I W, A BT T MP BT TR
A, R SR AT AR 3R R v it A AR AR i
PR INT .

1 ARSH®

1.1 RIS

PEHER 2012 4 1 A £ 2016 4F 12 A FE T
WP ERBEABE R MP fili g 8L 230 B RRFFE X4,
Hr s 1224, 1084, Fi1 53 1MHES
B3NA, FHER48£19% . i RILINES
WAL RCHI TS IR MP il J I PR A 1, R AS A
FEARTS B Bt B2 2R A S 1 s
1.2 MRZEEIEFRAHEE

KA BILWRI AR A, 7E 25 Bobi P fL
HIA 100 pL PR3 MP #5353 R & B v i
BRI A YRS B R A FIHEAE ), AR5 M R
IR PR AR TR A TP A0 5 I A5 25 Bt
BT 37CH IR 24 he RS 9 MPUAER
(4FHZE. MasR. VA4ER, nhi&%X. &
MEIRER R . B R . EZARDE . I A .
FIAVD AL ), FIHPUA 200 e IR BE AR AR I X T
AR B ERIE F, X iR MR T 25 T A
A S R L PR 21 6 ) kg X i b A R UK,
WAL —LL—FE A Ay, L34 A8 #8600 A % 2%
PrERMm 2y,
1.3 MP-DNA #HE#M

FHl FQ-PCR 3% # ] MP-DNA #; 12, X # &
P L 2 Gk 2 B DR ey A BR A w4t

PES5700 AU 5E A& 5 48 #E 47 PCR 9738 K s b
P, PCR G ¥ 2 1 M. 93 °C 2min; 93°C 455,
55C 60s, 10 MEH; 93°C 30s, 55C 455,
30 AN E 6 HARE UL B E. DL HALE)
% 1 DNA (H actin-DNA) & & 1EN N =, 5l
Y. BEH Dl I A R A e SIS
HJ: F: 5-ACCGAGCGCGGCTACAG-3', R:
5'-CTTAATGTCACGCACGATTTCC-3', #5441 4.
5-TTCACCACCACGGCCGAGC-3', PCR 1 ¥ % 4
J9: 94°C 4 min; 93%C 30s, 60°C 30s, k40 /ME
o R BHMEREA MP RO F 2 Al B MP 255
FaE( Mycoplasma pneumoniae load index, MPLI )=—lg
( MP-DNA #% I # /H actin-DNA $#% 714t ) ",

1.4 23S rRNAV X PCR ¥ 18 % 7 5l E

$: Lucier 25 Y R 1 23S tRNA V X (K5
/NS I R (53 8 57 B /NS e A ot A k7 DB
5. 5'-ACTATAACGGTCCTAAGGTA-3', Fi#f5#9
J¥%1: 5'-ACCTATTCTCTACATGATAA-3', PCR X
IS5 95 CHIZSPE 5 ming 94°C7FE 158, 52°C
Bk 30s, 72°CHEM 30s, L35 PMFEFR; 72°CK
FEH 10 min; 4°CP-fF. HUS ul PCR =¥ H 1% 35

M E I FL VR, FVK S SR R A, A — )

17, PCR =Wy Bk aifl, FHMF. )v2sR
HILHFEN S P T X, B2 23S tRNA V
[X. 2063 v KLY,
1.5 GitFESHh

KM SPSS 17.0 Gt 2 i 1 T 4 1127
0T, IERATHEGORIIIE £ frifE2E (R £5s)
Foon, P HBCR H LGS, 224 1A Hu iR FH B
2001 I RERHE 3% (%) 9K,
I8 LR R R R . P<0.05 A2 R4 5112

2 #R

21 MP &2 LM 2R

XiF 230 ] MP fiti & F U LATHRGE MP 55 5% 250t
5, 2R B LR R LR, 7E 70% L L
TR IE T B 2 e MR R T 25 38 AE 50% LA L
B4 85 2R R e 7 5 2% T 24 A AR ( 209%~35% );
WETAEEHTAE R (ZEERD A . g 2 AR YD
&) DI MP gy (KT 2% ) o WK 1.
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F1 2306IEILMPEFHFLER (H] (%) ] x2 ARMEEMHASIEMAE MPLI LB (xxs)
Bk R i fiif 24 iR [ EE S T2 S X P{H
AR 34(14.8) 34(14.8) 162(70.4) i 358068 424x1.02 o0 004
B 252 2% 130(56.5) 44(19.1) 56(24.4) . (1”3:1602;9 . 9(2:63)%
LZAR -+ 38(16.5) 24(10.4) 168(73.0) {IFEE S ’ ( nes 65 ’ (n=17 4) 10.283  0.001
RVES S 96(41.7) 54(23.5) 80(34.8) 359+081 427121
AR 0668 0414
LTRIZHER R 48(20.9) 62(26.9) 120(52.2) VAR (n=168) (n=62)
TR 54(23.5) 48(209)  128(55.6) EREE 32(2_23542 4&9_?506;34 6244 0013
YRtk U 224(97.4) 2(0.9) 41.7) ‘ 3 47; 060 41 O_i 0.59
I B2 220(95.7) 6(2.6) 4(1.7) LHBRIERR (n=120) =110y 27 0112
CillERa= 226(98.3) 4(1.7) 0(0) = 3.48+0.55 4.14+0.25
SRR (n=128) (n=102) 10353 0.001
395+£1.18 4.16+0.82
. . . LRI 0455 0.500
2.2 MP 3 REHEEM LS MP-DNA HEH - 22
- 3224036 3.73+043
*Z ik i (n=d) (n=22s) 0166 0684

HR 4 AR 259 i 25 RO B 25 2R, K 2 s
Skt 245 (AR B AN T 25 20, K 25 802 SR N UK B
R PN AT 2540, HeEc P4l MPLL, Tt 25
2 MPLI L TFAEM 2541, RIf2541 MP-DNA 35 &
TR 24, 282 | WaHER . whis®.
AR 2541 5N 2540 MPLI i 24 58 e it
RN (P<0.05) , MPLAFER, LHHZERR.
LEERIP AL . D BN 2520 5 A i 24540 MPLI b
BESITHITFEN (P>0.05) , L% 2,

#& 3 MP23SrRNAV X 2063 iiEFE SHAEMH MR X R

2.3 MPXARMEEMZAMS 23S rRNA V X
2063 (L EF B X R

Lt 3% 9 Bt A= 2R i 24 95 491 MP 23S rRNA
V X 2063 (i FEF A (BPAESERA R A AL ) |, Al
2063 ii A — G ZRAEXT R IR BRI AE Z it 2552 1
B, 60% Lh by A K IR N TR 2 245 W it 245 1 s 441
PR 2063 37 45 G RAE, 2063 fii sl AL G
P A M T S 24 245 ) BORAL TR) . L3R 3.

[ (%) ]

23S tRNA V [X 2063 {7 KK 7

254 it 24 i k! P {H
C G T

EARZES 162 46(28.4) 6(3.7) 108(66.7) 2(1.2) 19.42 <0.01
B 2555 2 56 6(10.7) 4(7.1) 46(82.1) 0(0) 24.84 <0.01
VAR 168 52(31.0) 6(3.6) 108(64.3) 2(1.2) 11.55 0.009
TR 80 16(20.0) 2(2.5) 62(77.5) 0(0) 19.12 <0.01
BRI & 120 36(30.0) 4(3.3) 78(65.0) 2(1.7) 7.47 0.058
TR 128 36(28.1) 43.1) 86(67.2) 2(1.6) 12.27 0.007
JEAEIRID B 4 2(50.0) 0(0) 2(50.0) 0(0) 0.40 0.941
pilIE=RUd=s 4 2(50.0) 0(0) 2(50.0) 0(0) 0.40 0.941

2.4 MP-DNA #£ 5 23S rRNA V [X 2063 fi &

I 230 1) MP ifi 5 8 )L 23S rRNA 'V X 2063
£ JE PR, FHorb 86 41 2 A Y (37.4% ) , 134 {4l
G AL (583%) , 841k CHY (3.5%) , 215K
TAL (0.9% ) ., R4 23S rRNA V [X. 2063 v 3t K A
2554 230 1) MP Jifi 5 /8 Lo By A B 2H (B Y
JA) MZEAERIY (FEFASH C, GMIT) o K

PIZH 1724 MPLL, 2272 #1ZH MPLI (3.2+0.6) X

TEF A (4.1+0.6) (t=10.310, P=0.001) ,

Rz s BUZH H JL MP-DNA #5825 T3 2R R4

2.5 MP-DNA # = 5 23S rRNA V [X 2063 fif &
23S rRNA V [X 2063 [ 3 H AR C, G, T

A LAY MPLL3 1 3.1 £0.5.3.4+0.6.3.2 £0.8,

EZR TG L (F=0.98, P=0.507) .
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3 it {37 45 LR R 5 AR,

ST F2 00 MP J2 5 | A DX 35 A5 e I 1 38 il e
)RR FRZ —, & T8 LE M D4R,
AR MP BRYL H 25382, METRPE MP il R A6 I R A
I UL, MP i 252 S EOLER 1 R B R 2 —,
BT MP 6= 20 i RE, HOTan B- R E EAE
T A EE A R P RRARN 2, BT IL#EAEK
RELEE ., FWEFELEERE, RE T HsmESk
s IR e A RAe LB P R H, Wik, KE
WERZSE VR MPIGYT R E 25 H g s
TR L Kl N B2 B 20 MP I R R AR X AR
WERS YA R B AR E 2y, i, e
Wi 25 A 69%~97%, I HBAF LI, 124
Joib, LXK LE R MP i 250 i R A HGE . A
WFFER PR MP 5555 2580500 T 9 FibiAz 2%
MP IIfii R B BRI 2 Wy Ukt . 25 SR BN, 22 800K
Vb LAV TR MP HA A RSN P
PEVEF; MP IR BSR4 5 R . BT R AL
JEMEAR, it 24 240 32 70.4% F11 73.0%; MP X2,
P WER e 5 2% RN S RS R Y BB PE I B R, (EL
Mf 25 AR TLLRE R, 40l 52.2% F1 55.6%; MP
Xof BT 3 e 2 R T 7 B 25 T 2 1 A0 T At R B P T
2, SR 24.4% F 34.8%.,

REAERFSE s, MP X RIR AR B AR R it
ML 32 AR 50S 807 23S rRNA 251435,
VXA T IXAZ AT R 7 51 el AR S Behi A R 5 ipi ik
R R, S ER 25 H AT SOk iR E
(RISEIR MP X K FR N BT A 2R 24P 07 A fe
DLEJE VXY 2063 fi755, 2064, 2067, 2617 i 4
WAHAANHRIE ; AR R ER 14, 122
FE PR R 2728 0,25 5 ) KA N RS oA T 24 1
[y r=s B Ak, 2590 S shAME R Gith v RE
FMP FEAEZY . ARBFFEXT MP 23S rRNA V X E47
PG WY, E AT ERCE WARGE Y 2063 7
JERAEN ., RN, 162 FRLIE Kt 25 MP I
RAERH, 71.6% f74E 23S rRNA V [X. 2063 i 52878,
Hor 108 oA A2063G 5875, i 66.7%; 46 i
AL AR, 5 28.4%; 612k A2063C RAE, i 3.7%;
2 S A2063T 7%, (5 1.2%., 215 R BUBHRIA
TEAE 23S rRNA 'V [X 2063 i 5 5848, HAth K N
BARPLA R 2] MP IR R T 23S rRNA V X 2063

MP-DNA # i 2L B T MP 515 £ 2 b
RE 1 Z [ A P . MP 28 A8 (3 5 JE P AL 5 MP-DNA
[P O R AR WARIE . XFF IR K L2y Mp
R SE R B Aoy, BT R0 50 1 A
TR EA PLIEFM 2 DAL KIHER,
i1 PCR-RFLP 4% A MP 4328 P1 R T A0 1T
WIFP L AL, SR A MLVA $2AR, i MP 3L R 4]
Hh AT AR K ER K AT )T 4148 DL 25 5 X — RRAE
b 3552107 i I 2 Pl 87 NI s SN R sy s o
MP Tiif 24 4 56 P A B aff 452 1) i 11 AR 9 e R T
X MP ifis 25152 22 A 9 23S tRNA VX 2063 {37
SUEE RIS o3 BRI . 43 RIE5 SR 7k, MP 23S
rRNA V [X 2063 fi i A& 75 & A 5828, H MP-DNA
Hom 2 R A Gt L 578 T A
MP-DNA #k it W22 R G248 L, —Fpo Ak
PRI 25 MP RN BRI AE R 259, 1
Xof W T TR S B A ZR T 24 MR LS e R ) Y
MP-DNA e A RAAAE W] 25 5502 T MP AZ R A
23S rRNA V [X 2063 fi AS[F] & B AR, s2mmdei:
R BMHARER T, S8t 25, Uk i
B 52 S A T 25N SZ I, I MP-DNA %%
i BT MRS AE 26 MP AR R SO [A]
Hol o i A BT DNA #EHE], JE A DNA- $ b5+
PR — MV = FHZ AW, BHik DNA #ifh 54
Ak, Wik% MP-DNA & il 5%, DIiE 2R KN
JEAAE H ) ", PRI 23S rRNA A7 15 98728 5 i i
P R 251 ] BEAAFAEF A

ZE B, MP llm R 3 55 RO R BR PN T 2 i
ZRAE R, R T T 2 B A R U R R . 23S
rRNA V [X 2063 {o7 55 FE K U & A= 58248 W] fig 52 M) MP
it 245 (%) 7 4 Fl DNA i 19424k, AT/EN MP iRYT
25 BE RS . FR T ARG S MP i 2 i
H UL B 23S tRNA VX 2063 i i, X T iX L6 1ijf 25
PRI S A Mz AR v 5, s AL ] 5 B
2, TELIAT T BRI 23S rRNA RIS 5#T
P HoA L RN WA 14, 1.22 256 PCR 474 &
W 2555 LAt —25 B . 5380, ARFGRAUT LR 2
Barae R . H LR R . SLhiss =% 6 RN EE
P TR YD A 3 s A A DS 4T A R e AR
P, AR G MU R R LKA,
IR TR R HA AR . B — 2D T MP X
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