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Objective To explore the resistance genes of Methicillin-resistant Sta phylococcus aureus (MRSA) and the
genes related to disinfectant resistance, with the aim of providing a theoretical basis for the prevention and control of
clinical infections and the formulation of new treatment strategies. Methods 105 strains of MRSA isolated and
preserved in the clinical laboratory of our hospital were selected as the research subjects for this study. They were divided
into hospital-acquired MRSA (HA-MRSA) and community-acquired MRSA (CA-MRSA). The resistance rates of the
two groups of MRSA strains to common antibacterial drugs were compared and analyzed. The polymerase chain reaction
(PCR) method was used to detect the carrying status of resistance genes and disinfectant resistance-related genes in the
two groups of strains. They were grouped according to whether they carried disinfectant resistance-related genes,and the
drug resistance rates of the two groups of strains were compared. Results Among the 105 strains of MRSA, the
proportions of the sources of each specimen were as follows:38. 10% from wound secretions, 14. 29% from respiratory
secretions, 11, 43% from urine, 9. 52% from alveolar lavage fluid, 7. 62% from blood, 6. 67% from pleural effusion, 4.

76 % each from ascites and pleural fluid,and 2. 86 % from joint fluid. The proportions of the sources of departments were
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as follows:23. 81% from the department of burns,17. 14% from the ICU,12. 38% from the department of respiratory
medicine, 10. 48 % from the department of orthopedic surgery,8.57 % from the department of pediatric internal medicine,
6.67% each from the department of neurology and the department of general surgery,4. 76% from the emergency
department, 2. 86 % each from the department of thoracic surgery and the department of obstetrics,and 1. 90% each from
the department of urology and the department of breast surgery. Among the 105 strains of MRSA,there were 65 strains
of HA-MRSA (61.90%) and 40 strains of CA-MRSA (38.10%). Both were resistant to penicillin G and oxacillin, and
were sensitive to linezolid, vancomycin and teicoplanin. The resistance rate of HA-MRSA to various antibiotics such as
erythromycin and clindamycin was higher than that of CA-MRSA. Especially, the differences in the resistance rates of
tetracycline, gentamicin and rifampicin were significant (P<Z0. 05). The carrying rates of resistance genes in HA-MRSA
were as follows:mecA 100% ,tetM 70. 77 % ,aac(6) /aph(2) 46.15% ,aph3-1l 30.77% ,ermA 47.69% ,ermC 35. 38% ;
In CA-MRSA, mecA 100% . tetM 50 % ,aac(6) /aph(2) 25% ,aph3-1 12.5% sermA 27.5% ,ermC 17.5%. The carrying
rates of multiple resistance genes in HA-MRSA were higher than those in CA-MRSA, and the difference was significant
(P<C0.05). The carrying rate of the disinfectant resistance gene qacA/B in HA-MRSA was 50. 77 % ,and in CA-MRSA it
was 25%. The difference was significant (P<C0.05). The resistance rates of MRSA strains carrying the qacA/B gene (n
=43) and those not carrying the qacA/B gene (n=62) to penicillin G and oxacillin were 100% ,and the sensitivity to
linezolid, vancomycin and teicoplanin was 100%. The resistance rates of the strains carrying the qacA/B gene to various
antibiotics such as erythromycin and clindamycin were higher,and the difference was significant (P<C0.05). Conclusion

In this study, MRSA strains were mainly isolated from wound secretion specimens and originated from the department
of burns. The resistance rate of HA-MRSA to multiple antibiotics was higher than that of CA-MRSA. The carrying rate
of multiple resistance genes of HA-MRSA was higher than that of CA-MRSA. The resistance rate of the strains carrying
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the qacA/B gene to various antibiotics such as erythromycin and clindamycin was higher.

[Keywords])

4= W 0 8 % BR B (Staphylococcus aureus , SA) ,
VB —Fh S BR  NZRBL 2 SO 1, AU AR S i
o B RCAH LURG T IX L IR RED | & B B AE TR 1
BB R VR R v g, 7 E R M SR R R, B
U 5B IZ I 5 4 00 4 BR R 19 Zom RE D H
st 30 0 HE R M I R 2 B T AR L AN AR TG bR 4
Wi {0 5 245 Bk B (Methicillin-resistant Sta phylococcus
aureus  MRSA)FIT T B R & H O HEREF. H
H L MRSA JEN BT B #5 mecA S5 Z R 25 B A
Joe B ™ A 2 R 5 B0 L] K e e DL A
B Az Ll MRSA BA B2 B Jf g v i oy o S 10 o
2PAPER 2 . MRSA AR HL Xk H A0 b
ot R 22 B - VN Tt g SIS 470 T 2 ) R TS 24 1P B R R
T8 RBR RIS | J60 M 147 T 26 25 2 Rt I 25 ) o 7 A
T2 N RYE T A ME R 5 O A e i )
W K IRIT R B BT

AR UM 7 38 1 FR 3F MRSA i 25 3 R & 3 45 7 it
2RISR AL LI Ay e PR J2% e By 47 LB B IE 7 SR W 14
il 7 P2 HE PSR L S5 R ARSI

M5 HE

1w
L1 AaoRR IR BB 2 55 & B2 RS —
Jei 5 B Ay 96 A 43 B ARAF (Y 105 Bk MRSA, [i] — B 3%
[ — R A2 7 B B AR HOh A —HR . REMIRAZ T

Methicillin-resistant Staphylococcus aureus ;resistance genes;disinfectant resistance genes

OB E A MRSA, 5 B 2515 5 MRSA (HA-
MRSA) Z: JCY i 8 B 3145 P8 1912 Wb o W1 Bl A
B I} TG SR YL iR A B 5 48 h LUJG & AR R YL iE AR . B
W18 © 28 0 3 i 1 2408 AR 5 R A R s 4 X
A MRSA(CA-MRSA) 2 8 1 1+ X 38 15 1 Ja&
e i 2 W bn e WA A A BE AT AR BE JS 48 h A & A Jk
YUREAR , Hh BB AE L I L S I IR | 4 T 2 M S I
FERE/RBNIZ M T 1266 MRSA GER M £ HE
I 3 30 R 7 = B 12 0T AT RE DR R L (R R 1O

1.2 T EZME 5K #A  Phoenixtm-100 4 H 3 il 4=
W53 M1 24, 35 [# Becton Dickinsonand 22 &) ;DY Y-6C
MRS 8 B KA, db 5t oS — AR W B E A BR A F
ImageQuant LAS500 i 2 81k % & o6 BUR AL, 2
GE Healthcare 28 A s B HE 1 35 5 7 Al . MH 35 i
AR L BN 2 A P AR e A BR A R s 4 TR R TR A
DNA $2 I & L Jb st RAR AR A R A A

2 Ak

2.1 fFEKE RN EAGE R E
G5 GRRRLE AR AN A R A ERAL LA S oy B e (A 5
2.2 HHGKE T A BRI S0 2 o B . HRH
PERARANT & 0 T R DR A7 MR AT 2 R AL B B S
FEATIR S IR IR Pk B R A U TR B SR A BT =
XRILHAE, R)G .76 37 CHHE &4 T 16~18
hy W BEECR AN TR 9% . 0 T RO 0.5 22 PGy B (1) VR B
W o IR 20 M TR B VR B S TR A T MH PR 3R 0



TR RE M F RE 0up120 H19 55 12

Journal of Pathogen Biology Dec. 2024, Vol.19.No. 12

+ 1439 -

B JS W F Oxoid 258048 #F 47 25 Bl 50 . 1590 o 72
Hh T B R AR R RORS B0 00 S 4 R ) LA AR B
FE B2 bR AE T 25 SR R AT ME T R, B L L BIESE
TEAH S E G DAE EAT 30— 25 1 A 5 .

2.3 wb2h R R A w2 AR % R e

2.3.1 DNA BARSEE 405 DNA (1) 45 5™ 4% 181G
A SRR UL S UEA T, e I S X R Lk
AR R R T 5 A 50 pg/mL ¥ TE i
W TE Zobih . B . s IR STIR &9 JF e e e
(37 CL4&PFTF#E4T 30 min (IBH . ZJ5 R4
FERS M KA H AL FE 15 min, LLUBR R 52 4> 24 i 40 i B
FHRE DNA . 58 BB K IR J5 - B TR A 4 BUHS 5 0 B
HEHAKRARHEZEHR. 5.2 12 000 r/min(E.0
Az 8.7 em) B0 10 min, $ DNA 5 HAth 41 g 5% 43
AR B . B AU NGB T R LR R BT
AR A DNAJEIR . B e B3R LT 5 DNA 3l &
T =20 CH&MT AT ZEBRAF - DL OR A2 & M0
J 25 S 1 R

2.3.2 Gl R NARR  S% k561, #E1T
T 245 R0 T 31 2 0 e R ) 5 R s i 2 R R 3 A A
it B-P EE AL JE (mecA) | 1iif DU BR 28 (tetMD) | fiif 28 3% b 7
25 (aac(6) /aph(2) caph3-l1) . it K FF N R 2 (ermA
ermC) , Mif 3§ B 7 3 K A3 #6 qacA/B, B K R Ny
Premix Taq 12.5 pL.DNA 4z 2 pL, RS 94
1 pL A ddH, O #h ZEAARFL 25 L,

2.3.3 MM 94 CHUALME 5 min; 94 CARHE 60
s,55 CiBk 60 5,72 CHEAifi 60 5,35 MFEFF;72 CL
FEAH 8 min,4 CLEAF.

2.3.4 HIKSSRGH PGS Wik T EIK A D
B FE R B PE R R . B o A 1.5 00 11 Su B B JC
T LV U 11 I 4 B B /N o0 b A LV Y . B
WS pL 9 PCR YW 5 1 pL By b AEZE vhlR 78 43
ARG HEAT BAE . ALK SRR IRE ML R 110 VL Ff
LEHLYK 30 min, A TR UE PTG 45 5L R SL T BE X
HEC, BT R 2 T 24 R i 3 2 00 5 R ) B i s T B
PEXT B BIJC DNA BEAR . 7 H Bk s o s, Rl AR 9
HEPEH) L I VRN IO SR LR R

2.4 it oA isH SPSS 26. 0 X} 5 2 K4 ok 17
OB BB LR R T X KB P <<0.05 N EFA
Bt L,

& R

1 FRASRIREM B L

105 Bk MRSA 1, 40 #k >k B 5 1 3 W) b5 A
(38.10%,40/105), 15 #k % H M 0 38 5 W 4 b5 A<
(14.29%,15/105) , 12 #ok B F IR FR A (11. 43 %,

12/105),10 ¥k @ F Bl 10 7 kW br A (9. 522, 10/
105).8 ¥k A F ML AR A (7. 62%.,8/105) .7 ¥k K H
T Jes BUB AR AR (6. 67 %, 7/105) .5 #ok H T I8 K b5
A (4.76%,5/105) 5 Rk B F MK bR A< (4. 76%.,5/
105),3 #kk B F XM bR A (2. 86%,3/105), FF=
K A b, e BE S 23, 81% (25/105), ICU 5
17.14%(18/105) , MEWE N B} 5 12. 38% (13/105) , &
AR 10.48% (11/105), JLNEF & 8. 5726 (9/105),
M NFE Y 6. 67% (7/105), HANRE S 6.67% (7/
105), 2128 4. 76 % (5/105) , g 4Rl 5 2. 86 % (3/
105) . 728k 5 2. 86% (3/105) , AR AMFE 5 1. 90% (2/
105)  FLUARAMEF &5 1.90%(2/105)
2 HA-MRSA 5 CA-MRSA 758145 R X1 bk 4 47

105 B MRSA i, H 1 HA-MRSA It 65
(61.90%,65/105) , CA-MRSA 4L 40 #£(38.10% .40/
105), HA-MRSA.CA-MRSA X} 7555 2 G . 2 M P
[ TiRS 245 36 35 2 100 0 o ¥ 4 7 26 6 ) 4% e i | 3 v
2 B LR T 25k, HA-MRSA X208 % . sk
HR AV E AARDE EHYE KKER A
A8V I J7 v W B i 25 0 s T CA-MRSA, H 2
RRR S DU B 3R L DR 3R A - B9 T 24 58 22 S A7 e 1)
Y (P<<0.05), WEI1,

% 1 HA-MRSA 5 CA-MRSA Z5 845 £ 5tk 547

Table 1 Comparative analysis of drug sensitivity results
between HA-MRSA and CA-MMRSA

HA-MRSA(n=65) CA-MRSA(n=40)

Antibiotics rug: %) rug: (%)
resistant resistant Rate
strain strain ¢

HHZG 65 100. 00 40 100. 00 - -

AR 65 100. 00 40 100. 00 - -
AHR 56 86.15 31 77.50  1.306 0.253
NG Z 52 80.00 28 70,00 1.365  0.243
7S 53 81,54 23 57.50  7.158  0.007
RHY A 35 53.85 21 52,50 0.018  0.893
ERRVE 33 50,77 19 4750 0.106  0.745
WY R 14 21.54 5 12,50 1.365  0.243
KA % 34 52.31 13 3250 3.929  0.047
T 27 41,54 6 15,00 8.092  0.004
EhHEn 17 26,15 5 12,50 2,787 0.095

3 HA-MRSA 5 CA-MRSA A EEARESFMEH
HEXEFEKRNLER

65 B HA-MRSA H, it 25 3£ [N mecA [ 4F %
10026 (65/65) s tetM [ 547 2 70. 77 % (46/65) ,
aac(6) /aph(2) [ K 46. 15% (30/65) »aph3-[Il
B HE R R R 30, 77% (20/65), ermA [y HEH K K
47.69%(31/65) ,ermC FY3EH % Jy 35. 38 % (23/65) ;



e 1440 -

¥ E R R E N F EE

Journal of Pathogen Biology

2024 A 12 0 B8 19 B 12 1)
Dec. 2024, Vol.19,No. 12
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ermC FYHEHT R 17. 5% (7/40) . N2 B Rt 2 3 A
A AN, HA-MRSA B # tetM, aac(67) /aph(2
) .aph3-[l[ sermA .ermC #4725 T CA-MRSA
PR 2SBS0 L (P<<0.05), HA-MRSA Ftk
TH 7 00 S 25 40 56 5L P qacA/B 1 #5473 Ry 50. 770
(33/65) , CA-MRSA & ¥ 75 71 i} 25 41 56 3 H qacA/
B AR 25% (10/40) , 2 A4 Gl E XL (P <
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Table 2 Detection results of HA-MRSA and CA-MMRSA
resistance genes and disinfectant resistance related genes

IR BRI AL TR AL et R B 2 W

® 3 HEESREF qacA/B EE MRSA EHR AL R LL 57
Table 3 Comparative analysis of drug sensitivity results between
MRSA strains carrying and not carrying qacA/B gene

#AF qacA/BEN RIEW qacA/BEH

HA-MRSA(»=65)  CA-MRSA(n=10)

A WHREL R BB B R e P
Gene Strain (%) Strain (%)
No  Carrier Rate No

Carrier Rate

mecA 65 100 40 100 - -
tetM 46 70.77 20 50.00 4.575 0.032
aac(6)/aph(2) 30 46.15 10 25,00 4.699  0.030
aph3-ll 20 30. 77 5 12,50 4.556  0.033
ermA 31 47.69 11 27.50 4,207 0.040
ermC 23 35.38 7 1750 3.881  0.049
qacA/B 33 50. 77 10 25,00 6.800 0.009

(n=13) (n=62)
Carrying qacA/B Not carrying the
HE Y gene qacA/B gene , »
Antibiotics HWEH% fﬁﬁ%’fﬁk
D;ugf i 2% D;ugf fif£5%
resistant A resistant (4
o Rate o Rate
strain strain
HEEEG 13 100. 00 62 100. 00 - -
S L G 43 100. 00 62 100. 00 - -
AHE 41 95.35 46 74.19 8,000 0.005
WHER 40 93.02 40 64.52  11.374 0.001
% % 36 83.72 10 64.52 4,684 0.030
bININdE 30 69. 77 26 41,94 7.902 0.005
EERDE 28 65,12 24 38,71  7.083 0.008
R E 12 27.91 7 1129 4.730  0.030
KAEER 30 69.77 17 27.42  18.416 0.000
FIHEF 25 58. 14 8 12.90 24,109 0.000
EhmiEm U 32.56 8 12,90 5.922 0.015
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