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Abstract: Objective To analyze the molecular typing and antimicrobial resistance of Mycoplasma pneumoniae (MP) infec-
tion in children in Zibo of Shandong, and provide a reliable reference for clinical treatment. Methods A total of 49 hospital-
ized children who visited the Zibo First Hospital from November 2023 to July 2024 were selected as the research subjects. The
nested polymerase chain reaction method was used to detect the MP P1 gene, MP23S ribosomal RNA (23S rRNA) domain
V, MP ribosomal protein genes L4 and L22 in sputum specimens. At the same time, MP culture and antimicrobial sensitivity
tests were performed on sputum specimens to analyze the molecular typing and antimicrobial resistance of children infect-
ed with MP. Results The MP P1 typing in the sputum specimens of the children was mainly MPP1-1 type, accounting for
83.67% (41/49). The detection rate of MP 23S rRNA domain V site mutation was 95.92% (47/49), and the mutation type was
A2063G; the detection rate of MP ribosomal protein gene L4 and L22 site mutation was 16.33% (8/49). The resistance rates
of MP to erythromycin, erythromycin estolate, clarithromycin, roxithromycin, clindamycin and azithromycin were all higher
than 80.00%, and the resistance rates of MP to minocycline, doxycycline, ciprofloxacin, moxifloxacin, levofloxacin and gati-
floxacin were all 0.00%. The resistance rates of strains with mutations in the V site of the MP23SrRNA domain to erythro-
mycin, erythromycin, clarithromycin, roxithromycin, clindamycin and azithromycin were all higher than those of strains with
mutations in the ribosomal protein gene, and the differences were statistically significant (y’=20.451~43.000, all P<0.05).The
resistance of MP P1-1 type strains to erythromycin, clarithromycin, roxithromycin, azithromycin and clindamycin was higher
than that of P1-2 type strains, and the differences were statistically significant (y’=7.774~22.322, all P<0.05). Conclusions The
prevalent strains of MP infection in Zibo, Shandong are mainly MP P1-1 type, with a high detection rate of A2063G mutation in
the MP 23S rRNA domain V. The resistance rate of MP P1-1 type strains to commonly used macrolide antibiotics is higher than
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that of MP P1-2 type strains.

Keywords : Mycoplasma pneumoniae ; molecular typing; antimicrobial resistance; children; zibo shandong province

fili % 32 5 (Mycoplasma pneumoniae , MP) J2&=5
LA KRR T B IEA ™M, MP 4 2~7 4F
22— R X IVE B R AT, R IR R AT ] Rk
1~24F R ] B ifF9E & B, MP YL A7 nT
5 MP (943 o3RI B, JTAPEk, B RIA NTR
KHUAEZRMH, MP XTI N EREHTAE R 1 25 30
GAE A BRYE ] Y AL , e TR Il R SR ARl
AL LR T B ARG 1 O L AR T T X
2023 4E Rk 2 L ok )L MP RS X 8 PE AT B MP 43
T RURNR 25 Pk AR 5T, LASYI M AR X)L ke
MP FIRTT PR AL AT SE 1 S 21K
1 MRl5H%E
L1 AR AT & 2 O 1T 5 — B2 BE 2023 4F 11
A ~20244F7 il R SRR 9 BIL 49 6] AR
e OFF A LNl 98 32 ANl & 112 W7 ; Q4 i/
T 14 % ; @ LEEFRAS MP DNA Kl CH{E < 30; @
BILBEFRARMP ;IR M. HEBRARE: OBAE A &
BRI |« I BB R UL s @ ABERT A I /%
Yoo AT LIS P A — B B R R SO
e (HEHES . YXLL20240645).
1.2 MEL5RA 2508 PCRIL( L
A BT R A R T, Ml 58 S T A A% R A6 ) 3 741
& R HOA R K4 B s R 4 UL (i =2 0T
A YR B A BR 23 7DD, Ultra GelRed 2 2 Yok} A1
2 x Taq Master Mix (g 5t MERE A WA IR A R,
MP P15 [H repMp2/3 X 35 . MP 23S rRNA 45 f45i v
L) Kz MP R B (35 H L4 A L22 il 520 PCR 514
FE 96 WS 38 7= i e (2 8068 FH A= 90 ey A B
N, Bl 9 SR AR 3% 24 0 B O N 22 A4 T
TR A FRAFD.
1.3 7k
1.3.1 MP P1AEERAGM . 55X PCR &4 MP P15E A
repMp2/3 [X 38k, 53 PCR ¥ 51 9 ¥ 51 2 18 SCiik [6]

i, X PCREE /3 I AE PCR I NV . J WK &R

2 x TagMasterMix 12.5ul, I+, FiEG 945 1.0u, #H 4L
7K 8.5 w1, DNARIHR 2.0ul, 55— % PCR [z i 2% {4 (#
BRIEFEBUORBRAS () MP AZ R 1E 5 DNARRAR) : FilAR
P94°C 5 min; 94°CZEVE 1 min, 53°CiE K 1 min, 72°C
FEH 2 min, 35 MEFF; 72°CHEMH 10 min, 25 %5 PCR
N AAFGEE—45E PCRY 34 7~ W/ >k DNAASAR): 1A
P 94°C 5 min; 94°CZ% 1 1 min, 55°CiE K 1 min, 72°C
FEAH12 min, 30/ MEH; 72°CEfH 10 min, £ PCR

P AT — AR, DR 45 R 5 2 P81 GenBank -

M18639.1(MP typel lineage). GenBank: AF290002(MP
type2 lineage). GenBank: AB024618(MP type V2 lin-

eage) AT HLXT, #fiE MP P1 B[R

1.3.2 MP P14y BUFEALA) . i HH MEGA 113k 4% H
4B4%1% (Neighbor-Joining method, NJ) # % MP P1 4&
repMp2/3 X I, L GenBank : M18639.1(MP
typel lineage). GenBank: AF290002(MP type2 lin-
eage), GenBank: AB024618(MP type V2 lineage) 1E
RSHER . e, B 4 R AY Jukes-Can-
tor(JC) I 254G Jr E5 i J2 75385 5ok AR 428 A it i Ak
B 5 U, AT P B B Gamma 248 B, I
H JE{H (Bootstrap) XEA 1 000, FJHE NI HELLAT
1.3.3 MP 23S rRNA 5 #4 35 v 2€ 45 o 5 A ). £
X PCR % i Il MP 23S 4% # 14 RNA(23S ribosomal
RNA, 23S rRNA) 45 # v, £ PCR %519 74
Z: JEOCHRRE T, BN A R RS AR 1301,
A 48 PCR B W 2% 43R Gl BE TR ] 3% 24 50 °C
1 min, HAAARAE, $3LPCR =Wy kAT — 0I5,
¥4 5 52 0¥ %) GenBank : X68422.1(23S rRNA
SER IV R R AL S AR) AT FUXE, 43 BT MP 238
rRNA Z5F3L V 5757 5553755

1.3.4 MP MBI LR AR Sk I . 550 PCR
AR MP AR AR R 3L L4 122, H3UPCR L
519 5 51 2 HE SRR I8 T, BN A 2R R R 41
[ 1.3.1, Horp 25 — %8 PCR 2 W 2% 14438 2k i At
[ 450°C 1 min, HAA AR, HAPCRY =4
PEAT— AR e, K e 25 R 5 2 HF 51 GenBank :
AE000061.2(MP M A HE 136 H L4 Je L22 R &AL
JGEAR) HEAT HUXT, 430 MP AZBIAR R 1 5L L4 L 122
RASN ST

1.3.5 MP 535 K 2585056 - e Bl 98 S AR 37 24
AT S B AT MP 8 9% I 25 06 . 29880
BARFAER WMAER CVER . AREE . HF
WV R AR REMEVERRE 14 R, 24
ORI 2, R FRULIH P TR, 455 7 sk h
NN TESR

1.4 it 354 W SPSS 20.0 #4755 40 #r,
THECFERER I n(%) s , 3T 00 2 ekk4Lfa) ke
R R, AN I o K 58 4% F R JH Fisher 3 1]
MR, P<0.05S AZESAGIHE .

2 HR

2.1 MPPIARSAZ#AK LK1, 49018 JLER
At MP P1EERIAY P1-1 BHAG T 41 1], P1-2 UG 841
MP P12 RIS GHE—473 4 P12 WKL 2451, P1-V2 T A4 64,
22 MP23STRNAZ MRV, A EG AR R
T E oA WK1, 4965 LB FRA 47 B K



118 AW ESZE $41% 1 202641 A 1 Mod Lab Med, Vol. 41, No. 1, Jan. 2026

HIMP 23S rRNA 25 #4 3k V7 55 58 48, R AR K A 1Y
1 A2063G; 7E 49 5 f LR bR A, 8 45145 HY MP #%
RS LR L4 | L2247 A5 848, Hivp LAy 5 2848
KAV F C162A Fl A430G, L22 o7 i 58 A8 S B 34Ky
T279C.

B 1 MPP1EEFHMLK
23 MP#HAERXBLER WE2 MPULAREE K
HABER whER PUABEER . wKER L Z
T 255 55 T 80.00%; XLV % | L THiZ
JiE 5 2 it 27 SR ARXTREA, 5331 h 38.78% Fi118.36%.
MPXPKIEIR R ZPA R AN R YR A
AP IRV BN 2558454 0.00%.
24 MPARZRZEAS5RAZTaahE ILE
3o AR MP 3 R 2 AR 5 AR TH], K 49 51 MP 434 23S
rRINA 45 P 3 5L PR 2825 20 (41 161)) . AR AR 1 i PRl e
ZH Q) F123S rRNA £ # 5k 35 PR 25 I A% WA 2 1 ik
AR (6 491)), =2H MP XA [RI A= R AT 25 % LUk
RIMATA TR AHER, whiER VUER W
TR M R AL =4I MP R Ti 25 R 22 7 BA G it
R FP<0.05), iE—L WP L Z I, 23S IRNA
SR I PR 2 AR A R BT AE 2 T 258 o T AR
B AN RAR N, 2R BA50FE X (7=27.967,
43.000.,43.000.,43.000., 20.451 . 43.000, ] P<0.05).
25 MPPIARA LA ZMMGEE HFK4 MP
H 4 P1EE K 43 AL 4 o P1-1 BUZH AT P1-2 U4, Hivp
P1-1 %020 41 kR4S, P1-2 %40 8 (il b5 A<, P1-1744H
MPEMT AR iR PV UAHR METHER.
T RN T P12 M4, 2R AL
X (H)P<0.05),

#£1 MPP1 EEHES MP 23S rRNA £&#38 V. #%
BUREAERRTMEAST (n)

AL
MP P1 2 [H 43 n
A2063G  C162A il A430G  T279C

PI-1 7 41 0 0
P12 PI2FE 2 0 2 2
PI-V2 T 6 6 6 6

x2 MP IR [1n(%)]
ER 2 g UK
irAR: S 46(93.88) 0(0.00) 3(6.12)
VS 47(95.92) 0(0.00) 2(4.08)
HHER 45(91.84) 0(0.00) 4(8.16)
POAER 45(91.84) 0(0.00) 4(8.16)
(IES - 44(89.80) 3(6.12) 2(4.08)
LU EH 19(38.78) 26(53.06) 4(8.16)
RS R 9(18.36) 20(40.82) 20(40.82)
TEE 45(91.84) 0(0.00) 4(8.16)
SINISRUS 0(0.00) 12.04) 48(97.96)
AR 0(0.00) 0(0.00) 49(100.00)
FERDE 0(0.00) 0(0.00) 49(100.00)
IR A 0(0.00) 0(0.00) 49(100.00)
PN RIS 0(0.00) 13(26.53) 36(73.47)
ZIHE 0(0.00) 24(48.98) 25(51.02)

3 3T

M 2020 4EFF 4, B TR % e Al R B AR 259 T
TOUHE it A St , MIP SRR AT KR [, SR B %
B RE N J AT IS B R IR, 4kt BN ]
P WIS 5 A SRR i ) 18 22 R 34 P10 DA 2023 48k
ZIT R, 22 2 E AR 4k T BT MP G 14T,
[ 4F 10~11 H & [ MP Jg L (91 B 14, 0 3% = n]
AEIEAE 2 I H — 5 A MP e A7 12 BF 9T 2R,
MP {43143 BRI R IR N RSt A R i 25 %75 R
[i) 1t X RTAS [ s 004 T 22 5 B0 TR, AR L 2 36
T XL 3 Y MP Y 43 F 43 15 AT 250k, X A b
X)L MP YL 357 A BRI R S,

MP ARl P1 LA B 1 - B B 225450 MP
P1-1 BUHIMP P1-2 BRI IGBALRE , iX PGB (L R 1A
SMECRIE e R M W E, BFST & B MP R
B 2~TAEAT B3 Y R B PR I A SRR AT R S R
TR TR AR LA 5E . DUMKE % "5t &
i3 1 B 20 PCR §7 14 repMp2/3 [X 388 I £ 47 I 57 43
B Al DX A3 T A B 50 B89 MP B RIS (A ASHIFSE % 1L
AR X MP R e g LR A% 1 530 PCR Jrik
I repMp2/3 DX 38 -0 1 & R, 74 Hl DX 1 Yk MP Jak
PEATE MR LA MP P1-1 800 5, 540t IX LT MP
YL TA TR P1 LR AL —2 "



A IR E2e7E 415 1 2026481 A

J Mod Lab Med, Vol. 41, No. 1, Jan. 2026 119

%3 MP BEEREM R S5HERHITEAE [1(%)]

23S rRNA ZE R AL R A 9

PEE 23S tRNA Z5HE IR 587841 (n=41) B R AR (=2) VRS LA (6 A Pl
KItaER 40(97.56) (0.00) 6(100.00) 11946 0.005
NHE 41(100.00) 0.00) 6(100.00) 14638 0.001°
HhEE 41(100.00) 0.00) 4(66.67) 18310 0.000°
DK S 41(100.00) 0.00) 4(66.67) 18310 0.000°
P 39(95.12) (0.00) 5(83.33) 10717 0.004°
TUEH 17(41.46) (0.00) 2(33.33) 1124 07010
TR TER 8(19.51) 0.00) 1(16.67) 0365 1.000°
MER 41(100.00) (0.00) 4(66.67) 18310 0.000°
ANV R 0(0.00) (0.00) 0(0.00) - -
HPE 0(0.00) 0.00) 0(0.00) - -
KAERDE 0(0.00) 0.00) 0(0.00) - -
g A 0(0.00) 0.00) 0(0.00) - -
PNTETS 3 0(0.00) 0.00) 0(0.00) - -
L% 0(0.00) 0.00) 0(0.00) - -

e * R Fisher #iUIMER:; - FORANE NG 5391 .
*4 AEMPPlI EEESHRERHNMAE [n(%)]

PER PI-1 B (n=41)  PI2W(n=8) /{H Pfi
icizan ES 40(97.56) 6(75.00) 5928 0.065
akEi 41(100.00) 6(75.00) 10.686  0.024°
R 41(100.00) 4(50.00) 22322 <0.001°
PA%E 41(100.00) 4(50.00) 2322 <0.001°
W&EE 39(95.12) 5(62.50) 1774 0.026
R E 17(41.46) 2(25.00) 0.764 0458
Y 8(19.51) 1(12.50) 0220 1.000°
WMER 41(100.00) 4(50.00) 22322 <0.001°
SN 0(0.00) 0(0.00) - -
W E 0(0.00) 0(0.00) - -
AR A 0(0.00) 0(0.00) - -
IR 0(0.00) 0(0.00) - -
KB R 0(0.00) 0(0.00) - -
EZI S 0(0.00) 0(0.00) - -

VE: * RJH Fisher BIUIMERH: s - Fom RIB HIGET 50
AR, B RIS ERZEHTA R Z N, MP
X RIS NBRISHTA: Z 0T 245 IR G 1 R Rl P LA
&, AR KRB, B EMP X K BRI EE A= R i
2RIt i TN R 5, 3550 X AT 2k 1000617
CILFEND 9 SRR R 1297 16 /i (2023 AERR) ) 45 Hi DU PR
FAPUERTENIRI T KRN BRI K it 2 MP &k
YRR 2y, SR T OSR RS E ZRRIE S
BUUT LN F R 500 PSR B RIS A 3 X
JLEE S MP X KA N BESSHTAE R 25 48 Tl
RPUERGIGY T B BB L, 2R &, MP
BHIAK 50S 37 3 23S rRNA 25 F4 38V 1 57 & 28 748 FAZ il

TRER FFER L4 | L2243 5 2878 5 R IR IN g 2 b AE it
PR YIRISES . AWFSEXT MP 23S tRNA 454185 V (1)
D7 AP TIIFGE 2 R, MP 23S rRNA Z5F i v %2 74
A2063G V7 5 AR W BARER 7 bE 95.92%(47/49), A& IR
206417 15 5715, 5 GUO™ HIDEK YT %5 it #F 57 4%
—E, ARUFIE K IMP RS 13 [ L4 L2240
FLRARAILTF MP P12, 5 JIANG 55 Vi 5y 45 1 —
. R TG MP R 5 5848 ST A: 2R 2 A G
P, AT B L AR A R MP 547 T 8597 S 2550
I, WY 45 5 i MP 23S rRNA S5418, V & 2E A2063G
7 1 B AR B BRI AR X 1 A5 2R Plar 2 R S5 I R i FH R
R BESSP A 255, X3S VbR 2% M O BRI e s
RYUERMZPRANERAR. KIFNERIE A AR H
FAAEEAI 225253 R 14 1S FT16 J0HR, 18K M 14T
W, BIET A2 N 1S TOIR, SRR A L TRIBE R R N
16 JGH . WANG 5 PP 5E A3, AsSib a2 R
16 ST RPN BEEHTA: 2175 5 MP X KIS R HiAE
KT8 IR, I HI75 50 MP i 24 TRk i i 250
IXBRT 16 TCHh . R, 255 A 5T MP (1 245 B4l AN
PURRRIHUAERWEIER, ML T 14, 157038, 16 7036
KANEREDUERATREEE SN IR 8 S LT LE
MP BT B BETRT T 254

A5 X MP P13 [R5 451 A= i 24 28 1) i
SRR, MP P11 RIS 5 5 | B2 8 Z 4RI R
WK NEEZE DA RN 25K & TMP P12, 5
SHIGURO %5 ™ i #f 5% 4% SR — 2, 43 Mr 5 1K gy MP
P1-2 A ok e Ax A2063G 2878, PRt et lfs R 5 11
PIRIANBEERY AR R 8, AFRE R BoR
MP P1-2 WA & A A2063G 275 11 MP P1-V2 il



120 AR 5 [ 2 2 s

a1 E

1 202641 A

J Mod Lab Med, Vol. 41, No. 1, Jan. 2026

B & 4 T A2063G 5848, (AL, #E— B F 58 MP
P1-2 37 A4 [i5] MP P1-V2 VAU 3R AEHL I X BELBT R ER 14
BEAHTA: KM 25 TR R AR R A SR

25 F TR I AR T Tl X b Yk )L JR g MP UK

YRAT R T8I L) MP P1-1 %1% 32, MP P1-1 %)
PRIPR A2063G (A5 274824 51, MP P1-1 BUR#x8 H
KPR PTA Z A 25 % 5 T MP P1-2 BB k.
N S S LTV E Ol B L A RN O D O e

e

REAFTERS . PRI, FEAEEE K 2 b L

A7 B Tt — P B e AL T 4G
S -

(1]

(2]

LIZJ,ZHANG HY, REN L L, et al. Etiological and ep-
idemiological features of acute respiratory infections in
China[J]. Nature Communications, 2021, 12(1): 5026.
KENRI T, SUZUKI M, SEKIZUKA T, et al. Periodic
genotype shifts in clinically prevalent Mycoplasma
pneumoniae strains in Japan[J]. Frontiers in Cellular
and Infection Microbiology, 2020, 10: 385.

WANG G T, WU P, TANG R, et al. Global prevalence of
resistance to macrolides in Mycoplasma pneumoniae: a
systematic review and meta-analysis[J]. The Journal of
Antimicrobial Chemotherapy, 2022, 77(9): 2353-2363.
A BN R TS L METR PRI AR SR AN 48 B L
LT AR AR S RNA Jili 5988 % # A OCHE s A1 1
ARIVARTE e 2 T s SO U RN A ) i PR 7 L
[7]. BUARAG S PR 2422k ,2022,37(4):7-12, 164.

FENG H, XUE H G, XU Y X. Clinical significance of
serumlong non-coding RNA metastasis-associated lung
adenocarcinoma transcript 1, nicotinamide nucleotide
transhydrogenase-antisense RNA1 in children with refrac-
tory Mycoplasma pneumoniae pneumonia[J]. Journal of
Modern Laboratory Medicine, 2022, 37(4): 7-12, 164.
ERK, BEEF LR SR> T I TR E Y
PEE (7], EPRURBEZRE 2021,48(7):488-491.
WANG X, ZHAO D Y. Progress of molecular epidemi-
ology of Mycoplasma pneumoniae in children[J]. Inter-
national Journal of Pediatrics, 2021, 48(7): 488-491.
DUMKE R, LUCK P C, NOPPEN C, et al. Culture-in-
dependent molecular subtyping of Mycoplasma pneu-
moniae in clinical samples[J]. Journal of Clinical Mi-
crobiology, 2006, 44(7): 2567-2570.

KENRI T, YAMAZAKI T, OHYA H, et al. Genotyping of
Mpycoplasma pneumoniae strains isolated in Japan during
2019 and 2020: spread of pl gene type 2c and 2j variant
strains[J]. Frontiers in Microbiology, 2023, 14: 1202357.
WANG N, ZHANG H, YIN Y H, et al. Antimicrobi-
al susceptibility profiles and genetic characteristics
of Mycoplasma pneumoniae in Shanghai, China,
from 2017 to 2019[J]. Infection and Drug Resis-
tance,2022,15:4443-4452.

KUITUNEN I, ARTAMA M, HAAPANEN M, et al.
Respiratory virus circulation in children after relaxation
of COVID-19 restrictions in fall 2021-A nationwide
register study in Finland[J]. Journal of Medical Virolo-
gy, 2022, 94(9): 4528-4532.

[10] MEYER SAUTEUR P M, BEETON M L, ULDUM

[11]

[12]

[15]

[16]

[17]

[18]

(21]

S A, et al. Mycoplasma pneumoniae detections before
and during the COVID-19 pandemic: results of a glob-
al survey, 2017 to 2021[J]. Euro Surveillance: Bulletin
Europeen Sur Les Maladies Transmissibles = European
Communicable Disease Bulletin, 2022, 27(19): 2100746.
EDENS C, CLOPPER B R, DEVIES J, et al. Notes from
the field: reemergence of Mycoplasma pneumoniae in-
fections in children and adolescents after the COVID-19
pandemic, United States, 2018-2024[J]. Morbidity and
Mortality Weekly Report, 2024, 73(7): 149-151.
CHEN Y J, JIA XY, GAO Y G, et al. Increased mac-
rolide resistance rate of Mycoplasma pneumoniae
correlated with epidemic in Beijing, China in 2023[J].
Frontiers in Microbiology, 2024, 15: 1449511.
SREBR , AR, 2, 45 /N LI 48 SR AR i
PRAFAE B fes B PR 22 43 # [0, o [ J A 27 s
2022,17(3):314-316.
ZHANG L X, LI R L, LI P, et al. Investigation on clinical
status and risk factors of Mycoplasma pneumoniae in chil-
dren[J]. Journal of Pathogen Biology, 2022, 17(3): 314-316.
RODMAN BERLOT J, KRIVEC U, MRVIC T, et al. My-
coplasma pneumoniae P1 genotype indicates severity of
lower respiratory tract infections in children[J]. Journal of
Clinical Microbiology, 2021, 59(8): €0022021.
GONG C, HUANG F, SUO L D, et al. Increase of respira-
tory illnesses among children in Beijing, China, during the
autumn and winter of 2023[J]. Euro Surveillance : Bulle-
tin Europeen Sur Les Maladies Transmissibles = European
Communicable Disease Bulletin, 2024, 29(2): 2300704.
KIM K, JUNG S, KIM M, et al. Global trends in the
proportion of macrolide-resistant Mycoplasma pneu-
moniae infections: a systematic review and meta-analy-
sis[J]. JAMA Network Open, 2022, 5(7): €2220949.
JIANG Y, DOU H W, XU B, et al. Macrolide resistance of
Mycoplasma pneumoniae in several regions of China from
2013 to 2019[J]. Epidemiology and Infection, 2024, 152: ¢75.
GUO P B, MEI S Y, WANG Y H, et al. Molecular typing
of Mycoplasma pneumoniae and its correlation with mac-
rolide resistance in children in Henan of China[J]. Indian
Journal of Medical Microbiology, 2023, 46: 100435.
DEKYI, XIAO Y J, WANG X, et al. Predominance of
a2063g mutant strains in the Mycoplasma pneumoniae
epidemic in children: A clinical and epidemiological study
in 2023 in Wuhan, China[J]. International Journal of In-
fectious Diseases, 2024, 145: 107074.
JIANG Y, KANG H L, DOU H W, et al. Comparative
genomic sequencing to characterize Mycoplasma pneu-
moniae genome, typing, and drug resistance[J]. Micro-
biology Spectrum, 2024, 12(8): e0361523.
WANG N, XU X G, XIAO L, et al. Novel mechanisms of
macrolide resistance revealed by in vitro selection and ge-
nome analysis in Mycoplasma pneumoniae[J]. Frontiers in
Cellular and Infection Microbiology, 2023, 13: 1186017.
ISHIGURO N, SATO R, KIKUTA H, et al. P1 gene of
Mycoplasma pneumoniae isolated from 2016 to 2019
and relationship between genotyping and macrolide
resistance in Hokkaido,Japan[J]. Journal of Medical
Microbiology, 2021, 70(6): 001365.

WFsEE: 2024-11-06

fEE B HP: 2024-12-29



