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Drug resistance and molecular typing of methicillin-resistant Staphylococcus
aureus in Heilongjiang province

ZHANG lJian-Feng, ZHU Dan-Dan, YU Xiao-J ie’, DONG Rui, XIE Ping-Hui, YAN Jun, AN Hong

(Heilongjiang Provincial Center for Disease Control and Prevention, Harbin 150030, China)

ABSTRACT: Objective To understand the carrying status, drug resistance and molecular typing of
methicillin-resistant Staphylococcus aureus (MRSA) in healthy human and slaughterhouses pig in Heilongjiang
province. Methods According to the special monitoring program of Staphylococcus aureus in Heilongjiang
province, MRSA was detected by drug sensitivity test for isolated Staphylococcus aureus, and the spa, MLST and
SCCmec genotyping were performed on MRSA, and pv/ gene was detected at the same time. Results Totally 257
strains of Staphylococcus aureus were isolated from 1500 healthy samples(17.13%, 257/1500), and 149 strains of
Staphylococcus aureus were isolated from 500 pig samples(29.8%, 149/500). All strains were sensitive to
vancomycin, teicoplanin and linezolid, and had higher resistance to erythromycin and clindamycin. The typing result
of MLST was ST9, and one strain was not identified. spa typing was t899 and t2922, and t899 was the main type
(83%, 29/35). The results of SCCmec typing were IVb type and all pv/ genes were negative. Conclusion The
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proportion of healthy people carrying MRSA in Heilongjiang province is low and pigs in the slaughterhouse carry a

certain degree of MRSA, and the resistance of pig-derived Staphylococcus aureus is heavier, so the use of antibiotics

in farmed animals should be controlled.
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Table 1 Resistance rates of human and pig-derived
Staphylococcus aureus to 13 antibiotics
[BESESAZ)
A= TR fEERA i
(n=406) (n=257)  (n=149)

AP T 9 0 23
AwmR 20 2 52
PUFRR 36 4 92
RKRER 32 2 84
Tl &R 0 0 0
HNT R 35 4 88
aER 68 54 92
SEMER 48 22 91
F - 2 0 5

Tidh e F T/ FR 4 12 8 17
BT 0 0 0
LY R 2 0 5
) e i g 0 0 0

3.4 MRSA E#k MLST £ 8/%0 spa HRILER

35 ¥k MRSA 5 34 ¥k MLST 23 BIG5 5 ST9 &, —#k
KRYEHBIR], spa RIS E BN, 43512 899
12922, Hid 1899 S RERIGF, (5 83%(29/35). HiH, 1
FEAJR MRSA FtE spa A% H ), MLST 43814 ST9
A, FFH MRSA HH#E SCCmec 43 HI%E R Jy VD B, I H.
pvl FEFEB KM, Z5RILE 3,

4 HFiL51R

SE O A RE LY KA E WERE, £FKE
P ot R 1) 2 B i P 2 — o T P G R (8 T A B A
(MRSA)ZHM 25, LA IARTRYTH RAR I . R4 1h
WEIFRAE 475 (OB AT ER T A TR BL ). MRSA 43 o ASHHF5T
WA IR TR s . (EREARE . BERE B A G5
SR FH A ik N 208 (R A Bk 1 M. MRSA JiATIE O

IR TEAE, 500 348 S FREAIL 3B 149 BR4r T
AR, 20 % E ) 34 Bk MRSA, N4 # @4
ZIBRBEAT Ll 22.82%(34/149), FFHABA / MRSA
SR BT b R U A I 00 % BR A TR 2 15 L A ™
W, RS E AR A BRE X IR (92%) . 05 EK(92%).
EAREE R (91%) . PRIV TP A (88%) . K R (84%) I R
(52%) ¥ H KRR AT 252, R LR34 338 R N e i Lk
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Table 2 Resistance of 34 pig-derived MRSA strains to 13 antibiotics
$# IR MRSA(34)
hA#E
IR /% A% i 252/ % MIC50 /(mg/L) ~ MIC90/(mg/L)  MIC Range /(mg/L)

KAEvE T 0 0 100 64 256 32-256

AER 29 0 71 64 64 4-256

IIEZN 18 0 82 64 64 2-128
RRER 0 0 100 32 64 16-64
TR 100 0 0 1 1 1-2
W R 12 3 85 16 32 1-256

AR S 3 6 15 79 > 256 > 256 0.5-512
FIMTE R 0 0 100 > 256 >256 8-512

Fil - 74 3 23 0.016 8 0.008-8

it frle P e/ R 4R g 62 0 38 1 8 0.06-64

BHEPLT 100 0 0 1 1 0.25-1
TIPLE A 79 0 21 0.25 > 256 0.125-512
Tl me e 100 0 0 2 2 1-4

&3 358 MRSA HFHELR
Table 3 Result of molecular typing of 35 MRSA isolates

MLST /3% Spa %3 Zg SCCmec r;;[;;
ST9 t899 29 Vb 0
12922 4 IVb 0
NT 1 IVb 0
Non-typable (NT) NT 1 IVb 0

PiaE, MEE% LA-MRSA FERATHM N ST398,
spa 73 EB g 1011 F1 034, SCCmec 23K FHHIVFIVEL,
WL IX LA-MRSA FERATRAK A ST, spa 73T FEH
t899, SCCmec 4% F 8 RIIEI4 | o555 MRSA B bk
MLST F spa 43 B 25 5 5 WM b X A5 00— 2L, (B2 SCCmec
IYRILERIE F B HIVD B, SR [ AL

& WO A BRI M EOR BE 1 S RS AR R AR
VR AR G, 4 ¥ 603 45 BR R R Be AR A SUR YL 1) F2 225
FREALL, PEAT R (1AM R AL N 0 4 T A A ER T Sk
A et B D i Ry, PE4E CA-MRSA Z HA W
TSI pyl FERUOL SR IE YR 4325 29 MRSA R 57
P, $#25 LA-MRSA 5 CA-MRSA 7E8: 1 [H 74 |-
AR 25, PRI, B BE 4 B 1 4 o €0 4 3R i o
MSSA #47 pvi JEHE B AR, X3RRI —25%
B IR AR BR A B9 MSSA Rk pvl 3 DR 0l ik
i,

MRSA it B AR PG bR 32 02 RS T REAS SRAS X T A B-
Wt BTAE R A ICEMEA 2a BINETE mecd FEH,
TR B-PIBERE S BT AE B2 o mecd FEFENL T4 B A
HBR B Y AL K & (SCCmec) b, %I &I AT DL AT H:
B2 EEE, S A 2 Bt 2. MR SCCmec 2251,
MRSA F] LA AN [ B R B 53] o H i 38, HA-MRSA SE K 7Y
%} SCCmecl \IIFII, CA-MRSA £ HIVEIFIVEL Hp
IV /p N a, b, c. d4NIER, CA-MRSA J:[H & — i
B, BRT#E mecd FEHSL, HAREW H G235 H, H
v, AR p-I BB A R RURA RS BRI
2R IR FIRE IR 35 Bk MRSA 2833 SCCmec [H 437
¥IhTve B, Ho 1Rk AR MRSA Xk iz F e/ 42
TR 25 5% Hep Pid RIHUR, SRIME TR MRSA £ I £ &l
YRR, R AT ER . BERLT . R USRS, Xt
Hebid R RIAFREMWZ, Hhxskmrm T, Kk
B LB R RI 100%00 2y, SR 2515 55 B R
U5 MRSA i 24515 DU AARAHAT, (HASIBTAE E i 25 3645 2=
T 5 SR S P A R 22 R4 6. SR,
CA-MRSA H1IVb BUXFE B- PN Bk Hi AR R BUR A R i A
LA-MRSA HTVb Bl R A KB, $#E78, LA-MRSA 7]
BEAELEA BT CA-MRSA #BITHZ54LH

FH 420V PR R 4 T €6 %8 24 BR T8 (methicillin-sensitive
Staphylococcus aureus, MSSA)TEHAS mecAd FL[H J5 vl LU:
16 A MRSA, TMi7E—E 41T, MRSA ] LIk 2% mecd
H, 46k MSSA. A7 B4 mecd FEH ) MSSAI', 76—
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