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HEAHE A Y R A R A A s Baird-Parker B lg £
I H W SE T B Bk e P A ) BR A BRA F]
1.3 REHY
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(GEND s U 2 2. PUIR 2 (TET) 5 ik Jie 2 25« AR
Je 7% (FLR) ; & 1 8¢ 2 2 R AR P (RAD 5 W 145 i
KRR R (LEV) s BN BEIE . F 5 R (PG);
AT e 2 T8 MR A R (CLDM) | B 5 95 bk / 58 137 4 iR
(A/C) EBETEH(OX) 3k fIE L (CEF) .

R 2 b R 2 AR T
14 BEKENIBEEHZE

Fi I R B FH A TR 4 15 8 0 7 ks T AR LR KR
8 J5 AR 324l A Zh LT 4~5 cm P DL SRIGE
it S, BLAE A B S s N AGE B S S I L
WA AR T RANE 2 mL KEERRNZH
(& 7.5% NaCDEP 4, 8 37 °C 6 il K 55 5%
12 h AT G TR . 4 b B ERTR VT 0 I 4 R R
B B 1% P A Baird-Parker 18 #1455 73 35t ) 2% 3%
I o KT 43 B 5 14 B AL 4 K TR HE AT 22 QYL 0, R
Bi N WL R i 55 0, HL 5 25 e R HE S 1Y B R AT ik
Tt iR 5, o A Rl IR BB A 15 32 ) T — ik i e
B A O IR B B 3% HL O, MER L H R
TR B U] S f 3K 0 PH 5 B PR Al 3RS Ak
TR B LR 60 D0 i H I, 78 43 AT TR &0 4 A 2 H i
N 20% . T —20 CORAE HTIFET — 5.
15 HERXKEEERATHRAE
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TE LG5 WA E S IR CLST 28 b e L o 2 11 00 45 SR 1
CLST A i) B304 1 1Bl PN L 0 352 7o DU 1 ok 245 Bl 45
22 R e S N R (S LA (D AT 24
(RO,
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tA tetM)FT B-INBE 28 GmecA | femA) W T 24 3 [H
Ko 5197 50 v B R/ANILER 1, 1 B4 T
FEEARNMR S A RA G REIY. PCR YL 1.0%
TN W B I P VK S B N R G IR B R B
J 1WA F e T A ) AR R R 55 A R 2 wD )
W 45 S 28 ) 51 LU G BE D9 Y,
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ZEVRE A PRI 110 BR, 43 B3 100.0 % (110/110) 54
T4 2R A BRI 168 R, 43 B % 87.5% (168/
192); B NG 2R A BR G 397 #R. B % 99.2 %
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A 0o B 2R T 2 e M R X R R T AR T 25 SRR L
A VRSN L BT I R 43 1 R 2 R TR G 2 e T AR
i 245 AR HR M 51,1 %6 5 3 U5 43 25 1) ) % 3R TR 0T B Ao
BUR 259 i 5 R TR 245 W it 2 R AR i 50.0%,
Xof S i B VK 2R M D MR R B 2R T 25 R AE 91.8 %%
P b5 8 M TR 43 1 %) A 2 BR X Bl R B i 25 W b
5 Fh LB 25 W it 25 R AE 53.9 % 22 b AU 7 e P Ak
Tiif 24 2 3k 90.0 %6 T 25 285 94.2 %6 5 & U 43 5 1) A
25 B T 6 WA BT R 2 0 v Y 4 R TR 24 W T 24 R
it 54. 2%, XF 2R me PY OB 24 5 0w, it 2 3R
TA1 Y0 5 HE TR 43 B 1) 4 R TR G A T B 2 4 v ) 2
Tl 8 20 W it 25 R it 51.1 %, %35 55 &R i 24 R a5
15 N 64,7 V6 5 AR TR A 5 T R 2 K R AN T B R T 2
AR (93,5 %0) X H A BT BT B8 24 1 T 245 %A%
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Table 1 Primer sequence and target fragment length of resistance genes

KR EE/C Ji BeR/N/ bp

HE R 4 B Gk 195 (5'-3") . 2% 3k
. . . Annealing Fragment
Gene name Primer Primer sequences Reference
temperature length
. cfr-F TGAAGTATAAAGCAGGTTGGGAGTCA 60 46
cfr cfr-R ACCATATAATTGACCACAAGCAGC

forh fexA-F  GTACTTGTAGGTGCAATTACGGCTGA w0 o -
Jer fexA-R CGCATCTGAGTAGGACATAGCGTC

foxB fexB-F TATTGGGTAGAATGTTTCAAGGAGC 60 806
Tt fexB-R AAAAGCGATACCTATCCCTAAACTC

16S rRNA 27-F AGAGTTTGATCCTGGCTCAG 59 1 466
r 1492-R ACGGCTACCTTGTTACGACTT

istAS-F TTGGCTTACAGCAATTACCGG

istAS ] ) . 60 203
istAS-R TAGTAATTGGAGAGGTTGATCATGCC

BS istBS-F GTACTTGTAGGTGCAATTACGGCTGA 60 680
ot istBS-R CGCATCTGAGTAGGACATAGCGTC
A tmpA-F TCTGAAATATTAAGGGGACGTGGTG 60 - (el
t
np mpA-R GGCGAAAATCCGTAGATCTGAAGA 7
tnpB-F GCTTATTACAAATGGCGTATACTG
tnpB AT A Ao IS 58 459
mpB-R CATGATGCTAATTTCGTGGC
(‘ tinpC-F ATCTGAAATATTAAGGGGACGTGG o 1
3 )
P mpC-R GCGAAAATCCGTAGATCTGAAGAG ?
norA-F GGATTCATTTTAGGACCAG
norA . . . e 51 678
norA-R GTACATCAAATAACGCACC 07l
ermB-F TGGTATTCCAAATGCGTAATG
ermB . o . 60 639
ermB-R CTGTGGTATGGCGGGTAAGT (18
tetA-F GCTACATCCTGCTTGCCTTC )
tetA - . e 55 210 .
tetA-R CATAGATCGCCGTGAAGAGG (19
tet M tetM-F AGTGGAGCGATTACAGAA 5 -
tetM-R CATATGTCCTGGCGTGTCTA
A mecA-F AAAATCGATGGTAAAGGTTGGC . 2
e mecA-R AGTTCTGCAGTACCGGATTTGC ? 00 (167
i femA-F TGCTGGTAATGATTGGTT
femA : e e e 46 468
FfemA-R ATCTCGCTTGTTATGTGC
K2 AAIYESENEERENERRABAYMAE
Table 2 Resistance of Staphylococcus isolated from different animal sources to antibiotics %
25 PR (n=154)  FPF(e=110) H P (n=154) KW (n=597) B (n=638)
Drug Pet source Sheep source Cattle source Pig source Poultry source
Bk K 2 Amikacin 30.5 0.9 0.0 0.6 35.0
AR K K% Gentamicin 39.0 19.1 0.0 13.6 29.1
U ZE Tetracycline 60.4 34.5 8.3 41.2 66.4
A e % Florfenicol 53.9 87.3 10.7 36.0 40.0
F4% F Rifampicin 30.5 50.0 1.8 24.8 49.0
FEE U 2 Levofloxacin 57.1 40.9 1.1 29.5 54.2
Sk fImENK Ceftiofur 18.7 91.8 2.4 11.6 21.2
aps R A R
m%ﬁﬁ/ﬁfhﬁﬁ& L 29.9 20.9 1.2 24.1 44.5
Amoxicillin/Clavulanic acid
FEWE PG AR Oxacillin 94.2 98.2 36.3 51.1 74.1
HEZ Penicillin 79.2 93.6 93.5 64.7 54.7

A E Clindamycin 29.2 10.0 11.9 45.4 38.9
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EPRRDT GE. BTSRRI A BR N 2 S 25 S ] ¢ fr Be HORS ST AR 85

T 36.3% . JITA Sl W UR 3 S 1 o 2 KT X BTOK R R
DS K B R A B WU T 25 R R 40.0 %0,
23 HYMBBEKRESHMGLER

BT BT 43 11X Bl U 43 5 1 4 1K A 22 2 T 2
LR 3. H 2% 3 AT 0. 5k o W VR A A ER T &
Ui 24 7 F R R S R T U > IR > 4
TR, E VR AR 8 2 24 25 78 1~ 10 Wit 4 434, LA 4
it A5 WA L5 i & 5 LA B AR 61.8% s B Y

VR A A ER T 22 25 TH 25 7F 0~ 11 Tif 45 40 A » LA 3~5 it
LS T K 5 T LA B TR R 5 56.5 00 5 & iR 4 BR A
Z M 257 0~ 11 A 4341, LA 3~5 T .5 i
Ko 5 LA R RR A7 55.2 % 5 5 5 4 4 R i £ 2 it 24
e 0~10 it 44 4347 . Lh 4 Wt A1 7 Wi 2 32,5 it S 5 fi
DL ETR B 36.5 %0 5 24 U5 A5 3K TR 22 24 25 78 0~5
it A1 7 WA A, LA LA 2 T R 3L 5 T A& 5 i DA
R 2.3%,

x3 AEZMEHERASHWMAHLER
Table 3 The multidrug resistance rate of Staphylococcus from different animals %
B 0 it 1 2 Tif 3 1if 4 Tif 5 1if 6 1 7 8 Tif 9 10 fiif 11 7if
Animals 0 resistant 1 resistant 2 resistant 3 resistant 4 resistant 5 resistant 6 resistant 7 resistant 8 resistant 9 resistant 10 resistant 11 resistant
T 4 U5 R A R A
Staphylococcus 0.7 2.6 7.1 16.9 16.2 13.6 10.4 7.2 6.5 5.8 7.8 5.2
isolated from pet
U A R
Staphylococcus 0.0 0.9 0.9 9.1 27.3 25.4 11.8 7.3 1.8 10.0 5.5 0.0
isolated from sheep
A Y5 A BRI
Staphylococcus 3.0 55.4 25.0 8.3 6.0 1.7 0.0 0.6 0.0 0.0 0.0 0.0
isolated from cattle
i VR 2 RO
Staphylococcus 24.6 10.9 8.7 9.0 11.0 7.0 7.2 13.2 5.4 2.8 0.2 0.0
isolated from pig
8 5 % BR T
Staphylococcus 2.5 5.5 11.6 13.3 11.9 12.9 10.7 7.8 4.7 3.3 2.8 13.0

isolated from poultry

T+ O Tt 2 6 X Bl A 19 A B T 29 BB i 24, 1 T S R R Bl 1 G v 1 BT TR 25 W T 24, 2 T O 4 X B 0 2 b B T 25 W [ B 2, 3
M2 11 i DA ZEHE . Note: 0 resistance means that all antimicrobial agents tested are not resistant, 1 resistance means that resist-
ance to one of the antibiotics tested. 2 resistance refers to the simultaneous resistance of two antibiotics tested.4 Resistance refers to

the four types of different structure (different mechanism of action) of antibacterial drugs at the same time resistant,3 resistance to

11 resistance and so on.

HYREERE M LR LR

ST i b X Bl W 1 D A 2 R A T 24 1 A
ZREAL R A B R A BR R LA 37 R A, DL 4
it .5 i A6 T i R A L 4 0 % 8 b L FLR-CEF-
OX-PG(18.2%,20/110) % Ky & W, 5 fiif 335 74 v DA
FLR-RE-CEF-OX-PG (18.2%,20/110) % % W.;
eI 53 2 0 R A R A A 81 AR A, DL 4 T 3 Y
L 4 T3 R b L AMK-CEF-OX-PG (3.2%,5/
154) fil TET-FLR-LEV-OX(3.2%,5/154) % Jy %
U, 8 VR A 2 KA 187 A A, DL 11 ik A O 3
(13.0%,83/638) 3 J U5 43 B3 1) 7 45 BR 147 2 168 Fh ik
AL, DL 8 T i A oy 32, 8 T i A b L TET-FLR-RA-
LEV-A/C-OX-PG-CLDM(2.5% ,15/597) % N &

24

U5 2 V543 5 0 7 2 BR T 2L 20 P Y, DL A
R 1T (54.2%,91/168) i 8 %,
25 HYRAHREBREXMAERRNER
R PCR ik Xt 1 667 #k A [R) 3h 4 U 7 2 Bk
WHEAT o fr . fexA Rl fexB LR PR, i BER/NS
TIUI A5 /I3, &8 43 H DKOR I 25 2R DL I 1 R A
2 AR B IR R B R feax B TR, Mok e P2 28
M 253 fr. fexA Fl fexB K 05 & 0.2%
(4/1667).24.2%(403/1667) F1 0, Hrr ¢ fr FEEAL
T U B B34 S A A ol 43 5 1 R 2 3K R P oA A
Fea A Tiif 24 5 R 76 B 24 VR T8 A0 AN [R) 2l 49 15 7 %6 BR 1A
HEER R R SR fex A Tt 24 3 ARG H 2R D
4,
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B 1 cofr £FE PCR ¥ i ik E
Fig.1 PCR amplification of cfr gene
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1~8: fexA ¥ 8855 — BHPEXT MR . BH M X B M: DNA
marker; 1-8: The fexA amplification electrophoresis; — : Nega-

tive control; -+ :Positive control; M:DNA marker.
2 fexA EE PCR ¥ 1 H ik B
Fig.2 PCR amplification of fexA gene

R4 AREZYIE fexA EERMER
Table 4 Results of fexA gene detection from
different animal sources

AN 15 Bl o 5

Different source of animal

RIE Y

Detection rate

31.2(48/154)
12.7(14/110)

FEW R Pet source
2EJR Sheep source
4= Cattle source 0.0

## R Pig source 28.1(168/597)
25.8(173/638)

ZEREEBIHT

& PR Poultry source
2.6  cfr PR E # 16S rRNA ¥£7E
el

K H PCR J5 a3t 16S rRNA 3@ 5 #1938
EHT cfr FERAY 4 BRPHPERT A ER A 1Y 16S rRNA Jf:
WP, SR 05 K e 3145 19 7 51 5 NCBI BUE 2 2 A
BT HN AT EEXE, 85 R R 5 ofr FE Y 4 BRIA
4 B 5 ) 2 BK A . B B oTF 1S21-558 FlEL
JE it BE P T 558 o I 45 SR b 7 - 3 4 AR ASE 7 7 8 3K
WA & A ofr B 8o fF 1S21-558 (istAS M istBS)
FSEEEY Tn558 B FEHEF L (tnpA ctnpB . tnpC)
WAL, AR Y L 3X 4 PR AR (5 A 5K T[] I 48
feaxA FEH, KINEERIEIWEK S,

27 #BW fr EENEEKEMARERMHER
B I
XTHEAT o fr BRI Y 4 BRASE0S 35 7 BR T AT it 24

x5 o EEEBHNBEIHTHEN
Table 5 Detection of c¢fr gene transfer by mobile element
bl g 1S21-558 Tn558
II]H\JEEF 16S rRNA cfr fexA fexB
Strain number istAS istBS mpA mpB mpC
B (5 A i
Ms; PO B i + + + + + + + -
Staphylococcussimulans
Moo | BROTEERE + + + + + + + -
Staphylococcussimulans
o g
Mz ki + + + + + + + -
Staphylococcussimulans
Iy R
Mg B sk + o+ + + + + + -

Staphylococcussimulans

TN K i 245 35 PR Y ) A A L A I 45 R S« A0 A
BRI M Ry 4 T B BE o T 24 26 B Sy DU 30 28 -9 A e 7% -
HE R MEE R I 2 2 R R BR 0 o fr JE AN
fex A FER AN IBHEHT 2 ANTUIREREE tet K M tetM
)7 6 2 BRI Mg, A0 77 B 28 10 24, M 24 ik (K Y Oy
RIRF#EHT cfr FEA . fexA FEF N terM F 5 B A5

IR EREE Mo, o 5 T B Ak , i 25 32 0 PR 8 -1
HR-BAEE-HH RSO R M 24 5 DA I 45
TR [A] B4 A I o T 2 i 24 B B e fr D fex A
ws T B 2SR 28 B I norA O PO BR ZE ST 25 &
tet K s A5 A A9 BRTE Mo A 3 1 T R 5 M 245 32 780 O 3R
HRIC - %R - R T2 5 A I 4 2R R
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Table 6 Drug resistant and gene carrying status of Staphylococcus carrying cfr
gene to antimicrobial agents tested
b 16S rRNA %7€ 25 # Z 2yt 25 i 24 2 P50 T 24 ik (A
o 16S rRNA Multidrug Drug resistance Carrying drug
Strains number | e : i
identification results resistance pattern resistance gene
Jj A % K 4 iy
Mss B AT & ;km 4@ TET-FLR-GP-CLDM cfr+ fexA+tetK +tetM
Staphylococcussimulans 4-resistant
R {7 4 75 BR T 1 T
Mo ek ;k_m . : GP cfr+ fexA+tetM
Staphylococcussimulans 1-resistant
57 7 25 BR 1 5
Mis . B i ;k_lil 7 WT GEN-TET-FLR-GP-CLDM cfr+ fexA +norA +tetK
Staphylococcussimulans S5-resistant
B 158 2 R 3 7
Miss BROTHERE t FLR-GP-CLDM cfr+ fexA+ femA+tetK

Staphylococcussimulans 3-resistant

[Fi) BN $55 45 I i B2 2 i 25 6 I o f | fexr A \B-TH B JHg 26
i 25 5L femA FIDUPR R KT 245 2L [H rer K, B A K
METRIEIZE 6,

3 i i
31 HEHMEHEIRAMWLGE R

A 32 56 308 ok Xt T 5 RS 4 s DX OAS () sl 4 D AT R
B N HR o 3 e 2 R A L 2 R e 5 R R
BT 20 0 R V) R A R TR T 2415 6 R B 4R TR
PR BT oK R R R PR K g R e B RURR A, A 3h g U
77 BR T AR T 25 26 AE 1.1 % ~98.2% , AN [\ 2 ¥y 5
T 2 R A 24 7 R N R UR > R > B
PE =>4 U5 F R TR T 25 R 4E 0.9 ~98.2% , B A
B 25 R AE 29.2% ~ 94. 2% , & J5 13 M 25 K 18
21.2% ~T74.1% JE IR T 25 3 7E 0.6 % ~64.7 % . F
VR B Bkt 7 B R 25 % Ry 93.5 %0 Ah, Xt BT oK R A2 R
PR K 5 2 TG 24 T K i 6 A 4 4G 0 1 24 0 T 24
RAE 1.1%~36.3% . HAFEHE MR, B s n 555
T3 A — R DUCHOR 2R 171 57, 20 A RS b s 4
A SR (E R T 24 Z 50 2 BT A sl U T B 1
A3 BT JE DR T RE R < AR U IT SR B SR TR AR D R g
e 2 A P T 25185 100 5 I A0 o SR 2 2R R AT R R AR
SEFEHRPT ) 25, S A B0 VA 25 0 O P A 3R A X A
1 Wi A 0T 2 W s D T 24 R s Bl 2 B
IR . W R Y R 2 RN 5 | OG TE , BAAE A
B R B  FE T N IR o R e B i 2 TR
3 25 NAS I BLRAR KL I HL, % Wy I 0 it 24 335 780 -+
YRRk 154 BRI TPt E 81 Fhm 24 1% AL &2 2k i
T 247 i TR A - B0 PR VA 7 2 T4 [R] R B o g
i 24 B 7 2B A SR PRI, Y I R FH 2 iR S AT AR

R R B IR A e B A b ] SR Y B R o Y Tt
2 A8 5 3R B P HUTE 25 W0 S N S ] g3, R
A% AR 24 R A TR R 7 R g (E R T 2 S R 2
FEAL L AUE TR A 187 Fiifi 25 7, J% A 168 Fiifit
25 R M OC R ST R I L T 24 TR RT3 B B R ) A28
18 368 s WF N S A o 3 B
32 FYEEENREBEELAMAERRLNER
ST

AR5 SR FH PCR J 2 X6 i 88 35 43 Hb X 43 25 19
1 667 k3l 4 5 w6 45 3K TR 1 AT I g I8 28 it 24 BE A A
AL ASCAE A R 3 B 00 AT R TR 4 R
cfr FEFEE MR o fr FEPIRE B R AKF X0 /N ZE 11
B (6 45 4 43 2 W 4 % BRI o R RS R
J15.8%) . ARWFTE feax A HeIR A H R A X &R
BT 4% 5 0 5 2 BR B R fear A JE DR BE IR H R H
24.2 % AR TR IRACE I HGE . AWFSR R F B
TR B A BRI LRI fex A FEDRAG 3
B, oh 31.2%(48/154) , HOR JE 4 IR (28.1% . 168/
SO FIE W (27.1%,173/638), L fexA FH K
AN 12.7% (14/110)  RTEEF I PR fexrA
FE, W AR TR RS, BRI R R TR
Yy 1 TR T (R R R 4 B Y R A BRI
Sfeaxr A FEPRIHE AT a5, o Ji R AT e UK e F
B A R S R L™ R i RIE X
TR IRIT . EWIR fexA FH 1 =
AR R 5 ) I R SR R A O A TR
— T IR BRI feax A SRR, AT
A 5 A S 5 190 A 6, A OG5 R i
245 0 R A e 55 R DR RS SR S IE A OG . e Ak, BT
B YRR KA Y fex B 3R, — J7 T8 158 BH B 95 50
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Ji T, AT RESE T fear B 3 R A4S H S8 AH X 241G,
LR/ WAL SR (O &1 I8
33 cfr HEBE#M#MARBEMNMAERBERBH T
4 #6 5 #f

X HEAT o fr BRI A4 B BH PR R HEAT I 25 3R AL 5
T 245 35 D) 8 ) A N o A B T 2 3R 7R 5 24 36 PR AR G
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Detection of multidrug resistance gene c fr and their mobile

element of Staphylococci from animals in Xinjiang

XUAN Huiyong XIA Lining YAO Xiaohui
MAMUER » Akemuhan WANG Shufeng WANG Kai

College of Veterinary Medicine , Xinjiang Agricultural University ,Urumqi 830052 ,China

Abstract In order to understand the clinical antimicrobial resistance of Staphylococci and their
multidrug resistance gene ¢ fr from animals in Xinjiang,and to provide guidance for clinical medication
and further study of the ¢ fr gene transmission mechanism,a total of 1 781 animal feces and nasal sam-
ples were collected from some areas of Xinjiang Uygur Autonomous Region.A total of 1 667 strains of
Staphylococci were isolated from the samples,and then drug sensitivity tests of 11 kinds of clinical anti-
biotics were carried out. The PCR method was used to detect the amide-alcohol resistance genes (cfr,
fexA ,and fexB) .the mobile elements I1S21-558 and transposase gene Tn558,which were related to the
transfer of ¢ fr.The results showed that the order of severity of drug resistance of Staphylococci to clini-
cal commonly used antimicrobial agents was sheep source™>pet source > pig source > poultry source >
cattle source. The penicillin resistance was the most serious among the tested antibiotics,and the drug
resistance rate was between 54.7% and 93.6%. Except for Staphylococci isolated from cattle (36.3%),
the resistance rate of Staphylococci isolated from other animals to oxacillin was 51.1%-98.2%. Staphy-
lococcus from animals showed good sensitivity to amikacin, gentamicin and clindamycin. Among the 11
clinical antibiotics, the multidrug resistance rate of Staphylococcus was concentrated in 4-5 from the
sheep source,was concentrated in 3-5 from the poultry and pet source,was mainly 4 and 7 from the pig
source, and was 1 from the bovine source. Staphylococcus isolated from different animal sources had a
wide range of antibiotics resistance spectrum. The detection results of amide-alcohol resistance gene
showed that,only 4 strains of Staphylococcus isolated from pigs carried ¢ fr gene. Except for bovine
source Staphylococcus , fexA gene was detected in other animal sources with the order of detection rate
of pet source>pig source>poultry source_>sheep source,but the fexB gene was not detected. The 16S
rRNA sequence amplification results showed that the 4 strains carrying the ¢ fr gene were all Staphylo-
coccus simulans. In addition, mobile element 1S21-558 (including istAS and istBS) and Tn558 trans-
posase gene (tnpA, mpB, tnpC) were detected in 4 positive bacteria. From above, the resistance of
Sta phylococcus from animal origin was serious in Xinjiang, the spectrum of resistance was diverse,and
the main gene of amide-alcohol resistance was the fexrA gene. In addition, multidrug resistance gene c fr
and its mobile components were detected. It is suggested that the surveillance of drug resistance should
be strengthened to prevent the outbreak of drug resistance bacteria and the probable emergence of super
resistant bacteria.

Keywords Sraphylococcus ;drug resistance; ¢ fr; mobile element
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