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BBl 3% X BE 08 25 (F IR AN IR B2 R K BA A1 B R
TS B- 1R Bk B 25 i T 24 & B 1y 4 )

B & &R AELT wHH AHE
CL Pl K2 B 2% B AR 611130,
2. UM G 45 7 BF S M S 61008 1)

W E AT MM B AR (ESBLs) R A48 X At 25 A B K AL B R R AR R K AR B 9 R AT R L, R
ARG K e KBARATHE B BBRREBERG=96 ) F £ FHHE (=29 %)a’a XpHABRBETT
7= ESBLs ) #k i it A= @t 25 M4 , 5F R A PCR A& 5 ik 420 14 4k ESBLs & 25 & . R A6 R EAR R A
29 BRERIE R B #k ESBLs 4 % 2 5] 4 26. 04% F= 24, 14%; ESBL & imﬁyé{ci’]%ﬁﬁ’]%’imﬂ:f’ﬂ BH (P
0.05); R RBAMMNAFIRF S HUHERG KT AW GEHF =300, L2 F % Tathh; £2R
B # 6laTEM (blaCTX-M . blaOXA #= blaSHV 3 B # sk & 55 4 16.67% .11. 46 %6 .7. 29 % F= 0%, o ZR 3% 0 14 #k
A E R B 5 R A 13.79%6.10.34%.0% A= 0%, AR A I, = ESBLs A8 2 5 £ T K 5% 242 R A 51
BRXBAE Y XLHARBEA LT EAL eatsh LA, L ESBLs A A A £ &4 blaTEM Fv blaCTX-M,
KW XMAE; wHi; BABKE; ARE
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Detection of plasmid-mediated B-lactams resistance genes in
Escherichia coli isolates from feces of captive Giant
Panda and their habitats

QIN Zhenbin', HOU Rong?, LIN Juchun'*, GAO Tongtong'. LIU Songrui?
(1. College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, China;
2. Chengdu Research Base of Giant Panda Breeding, Chengdu 610081, China)

Abstract To investigate the prevalence and types of extended-spectrum p-lactamases (ESBLs) resistance genes in
Escherichia coli from feces and habitats of captive Giant Panda, double disc diffusion test and K-B disk diffusion method
were used to confirm ESBLs and antibiotic resistance in E. coli isolates from captive Giant Panda feces (n =96) and
their habitats (n =29). Additionally,the ESBLs genes were detected by PCR-sequencing. The results showed that: The
detection rates of 96 fecal and 29 habitat strains producing ESBLs were 26. 04% and 24. 14%, respectively; The
resistance rate of ESBLs positive strains was higher than that of negative strains ( P<C0.05), and the strains from
different resources harbored high resistance levels and multi-resistance to 5 antimicrobial agents including ampicillin
(resistance rate==30% ) ; The prevalence rate of blarew , blacr,» blaOXA and blaSHV in fecal strains were 16.67% .
11.46% .7.29% and 0% ,respectively. However, the rates of above genes in habitat strains were 13.79% ,10.34% .
0% and 0% ,respectively. In conclusion, ESBLS-producing E. coli exited widely in the strains tested. These strains had
more serious resistance and complicated resistance mechanisms. blawy and blacrx are dominant genotypes in these
strains from Giant Panda and their habitats.
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KEEM R E AW Wy, 2t 5 e f
Pz —. AR SR K RE A A L e BOCH
L Horp R BB R 45 2 H . TR R BB B M
P TP DA 18 5 B o T T R AT TR R EOR
RE A 3 P 1 2 2L BTl . TR, K A R
& KRB o 38 R TR RE AR X e B AR B s B
I IH A R G S A L A R

AR B A B R 24 W 0% A T DR R M 1
7 0 A R ) B R] B o 3 2 fig 4 T AR
Iz 2 b KRS, KR B T 4y B A B
33.90 Y0 P AR AT S L WE AT 25 L DU IR K 2K A EHE R IA
il e 28 25 W) 52 AN TR KOF- i 25 P65 43 8 R RE Al 3%
R0 B 38 43 W ) K W A TR B T 2 PR R I A B
76 %6 B ik X 2 /b — P BT 1A 24 4 TR 24 . 36 V0 B Ak G 3
it Ko DAL 25 iy it 2550 5 O RE AN 3% 4 R K W AT B B
BRrf 78,89 V0 TR Ak T 24 TR L 33. 90 U6 T Bk i 2
fif 25 L0 . LA L 2 A T 45 AR R . K AE A
T B T 25 18 0 T 4 ™ IR L N R A T T 2 P A
I R 42 T BT P24 1) A5 P oK S K B A 95 s T B L
FE I R

TEFR [ 3 B H e R R 3 Y B K W AT
ESBLs # % £ 42 0 o i 40 %0, H R Z AN
TEM,SHV,CTX-M Hl OXAY®* , ESBLs 1 f# 7¢
FEOR XS BN LR R R I
PR 254 . T 4% ESBLs BN E LIS
FBm AT 52 5 1w it 2 5 3 W A7 AE T IR
— R, S 3 £ T 24 3 DR A A R ) ) AR R
PRI o W 00 7 ESBLs T Ak S HC i 24 25 A 3 A7 IR 100
X G PRI T A4 il i 25 56 T i LA R E X

H i A7 ¢ 5 B I IR A8 g 3h W R 40 e T
ESBLs J H 3 KRR PO 5l 52 22 L (B A S R AR
U5 R HC A T PR B8 R TR AR B AR G B R b R AR
WS AP 25 W) 2 £ 5 01 R A4 7R TR KB AT 6 R
Xof FEL G T P S A R A 25 (e R A 3 U TR R ) T 24
77 ESBLs } ESBLs Tif 25 5 K A7 16 &0 . 5 78 T
Pl 5 X AB M 5 TR AR T 3- PN T i 255 245 4y it 24 4R 10 L LA
TR B VA T e 288 245 W 7 K B 92 s o7 4 1) JXU S 2 F
fli fe Bt 55 L

1 #H5RFE

1.1 E#k
2012 4F 7 2013 4F 7 H , T DU )I 45 W A0 K AE
O B W 9 B b R A (el R R RE i 28 58 N K RE AN A U

ISR (5K HB TR ) - e PP 21 36 22 BE 37 L i
TE o 22 QYL R 7 AT TR B 4 TA A b 48 e AF SRR 1R
125 BRRIAAT B H b R RE A 25 R 96 #k , A 55 IR
29 #k. MU E . KIBFFE ATCC25922 il A
FE| AP 24 i W B2 . 7 ESBLs BH M Bl A 52 56 2
TR
1.2 #HFEKR

RV CAMP) | Sk A gk (CFZ) Sk 95 T
(FOX) 3k mk = (CXM) k4l # (CRO) | 3k i fib
E(CAZ) kAl e / 58 P 4E iR (CAZ/Clav) |3k 7 88
Ji5 (CTX) | 3k 761 E fi5 / v 7 4k ik (CTX/Clav) . & i
M (AZM) (4 5 % (STR) . f oK R £ (AMK) | [ 25
Z(TET) . ZWHZ (DOX) K % (FLO) 250
iz (NA) i B (NOR) R T B (CIP) | 22 R
R (LVE) & J5 # i B (SXT) (3 [{ OXIDE
ANED
1.3 FERHA

MH R . MH 3 . LB % Gt K F i A=
Pk AT B2 5D 5 R/ i 42 BUK ) & (OMEGA
Nl 2 X Tag PCR MasterMix, DNA marker
15000, DNA marker IICRRALRHE Cdbat ) FH
RAFRD .
1.4 XBWHEZASIXEK K7 ESBLs Eia il

Z: M 2012 4F 36 [ i IR A1 52 56 5 b ofE A T 2
(CLSD #E %2 5 47 5 ABLAR F 8 D 56 46 0 r A B
PR ESBLs i . R K-B 48§ @k 217 24
IGEN A
1.5 [ #k 4 # ESBLs £[& PCR #&

PCR 5194 L3 1. LL4IEE ok DNA Sy £
B PCR MR RN bV FiEgI 45 1 pl, 2 X Taq
PCR MasterMix 25 pL, Jiiki DNA 2 uL, J6 3 K
AMZE 50 pL,PCR R BB K E WL E 1, ¥
FRE) PCR 7=k 1 5 32 A W 4 AR AT BR 28 /1 )y
Wy 4558 5 GenBank #8751 i#E 47 Fo Xt LB & BT
G0 e PR S AR
1.6 HEFItHWH

1] SAS 9. 0 #{F FREQ 2 7 X A [7] >k Y5
R TR 24 356 DXL A i 6 i 24 2R 45 AT 25 S5 M 4 T DU
P<C0. 05 I 2 2= 5 1) ] OB s A

2 HRE5SH

2.1 H#7= ESBLs 45 R
M\ 96 KA S UR K AT T PR AR I 1 25 Bk
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7= ESBLs it , Kt 335 26, 04% . M 29 BRIF B TR
BRBR PR 7 RR BHME BB G R 240 1400, SR

DR PR S5 U5 T #k ESBLs At R0 3 22 5 (P>
0.05),

X1 S5|¥9F7
Table 1 List of PCR primers
Lot IR KR/ C o
) 3 BIH R (5'-3") L 2 2% ik
Target gene Primer sequence Product length ang Reference
temperature

y GGGGATGAGTATTCAACATTTCC 861 60 [12]
e GGGCAGTTACCAATGCTTAATCA
o AGCCGCTTGAGCAAATTAAAC 713 60 [13]
v ATCCCGCAGATAAATCACCAC
W GGGCTGAGATGGTGACAAAGAG 915 62 [12]
yderx CGTGCGAGTTCGATTTATTCAAC
. GGCACCAGATTCAACTTTCAAG 564 60 [13]
Dlaopxa

GACCCCAAGTTTCCTGTAAGTG

2.2 BEHKRMAERNER

Xt 96 B K AB A 2 PR 29 BR IR IR K M AT
i 245 P A ) 205 SR J8 7R+ 2O VR 5 A 05 U e X
R VEMRAE NI 18 Rl b 25 4 it 245 26 IR & A AL
BT 42 78 bk CAMP) | Sk 4 g ok (CFZ) | Y 3f %
(TET) . Z V53 £ (DOX) . & 757 Fr ity W (SXT) fiif 24

PRI PR U814 v (2 30T R 2o 30 90 T 4y 13 ol
25T 25 T Bk L R (B s AR T 20200, AR
S5 Y5 R B H5E VR TR AR T 24 8 A D, AN [ R VR T PR 1
i 25 Z TG B B E 2 F (P>>0. 05) (£ 2), 67.71% 3%
VR B AR 3~13 it 22 FE i 254, 75. 86 Y0 AL IR B
PRE 3~9 Tiif 2 F i 25 1

F2 FEFBE/RMNAEGYWMG LR

Table 2 Comparison of resistance rates of Escherichia coli from different resources

25 AP BT n=196 R E n=29 ESBLs BAPEE n=93 ESBLs FHP: B n=32
Antibiotic E. coli from feces E. coli from habitat ESBLs positive strain ESBLs negative strain
AEMM AMP 67.71 65.52 63.44 a 78.13 a
Sk Ak CFZ 54.17 72.41 49.46 A 84.38 B
SV T FOX 1.04 0. 00 0.00 a 3.13 a
S kg CXM 11. 46 3. 45 2.15 A 31.25 B
S @ CRO 12.50 6. 90 3.23 A 34.38 B
J.ffbrE CAZ 1. 04 0. 00 0.00 a 3.13 a
Sl CTX 10. 41 6. 90 2.15 A 31.25 B
S hEF AZM 6.26 0. 00 3.23 a 9.38 a
4T E STR 13. 54 20. 69 7.53 A 37.50 B
frk & £ AMK 2.08 3. 45 0.00 A 9.38 B
Py#ZE TET 70. 83 65.52 62.37 A 90. 63 B
L% E DOX 27.08 41.38 21.51 A 56.25 B
A% FLO 18.76 17. 24 18.28 a 18.75 a
ZEnE R NA 17.71 17. 24 15.05 a 25.00 a
WY B NOR 19.79 17. 24 15.05 a 31.25 b
WHE CIP 5.21 6.90 2.15 A 15.63 B
LR E LVF 5.21 6. 90 2.15 A 15.63 B
57 HiEW SXT 42.71 48.28 36.56 A 65.63 B

I 5 ESBLs PP BAH LLEE . R AT 8ol A b fbe A AR R 78 3808 22 5 R 35 (P>0. 05) WA RI/NE P8 300K 22 57 11 35 (0. 01<<

P<0. 05) b A AR KRG 7R 22 S 8 35 (P<<0. 01,

Note: Compared with ESBLs negative bacteria, values with same letters within same column represent no significant differences

(p=>>0.05) ,different small letters represent significant differences (0. 01<CP<C0. 05) ,and different capital letters mean

very significant (P<<0.01).
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Fo# 7= ESBLs FHME B (2= 32) B PE# (n=
93) (TR 24 28 ] UL, BH Pk TR PR R X 220 7 AR CAMP) |
LAVE T (FOX) Sk fafhie (CAZ) V& M B§ (AZM) |
BARJE # (FLO) L 2508 fig (NA) 9 Tiif 25 5% 5 BH 2 B
JC W 3 22 55 (P=>0. 05) #F % Ho Ay 12 Fh 25 Py g 24 %
Ao Zmk D #FHF 2% (P<0.05 8 P<0.0D)
(£ 2), WK HZHM25M 0] W, ESBLs FH % &
A~ 13 Mt 2 B 251, DL 5.7 T B R R 3 i B

PER 2 3~8 i, DL 4 T Bk R
2.3 BEHMAERFREGNLER

96 AR S YA R rh L 24 BREAHE T ESBLs i} 2}
FH K # 25, 00%), Hod blamw K E K
16. 67 % sblacrswm N 11,46 % sblaoxa N 7. 29 % . iH R
Kith blasuy B2 . T8 24 #R#E4F T ESBLs it 24 5 [
PR L 37, 50 0 B B [ B $5 4y 2 ok 3 A 24 5 A
(% 3),

®3 KRBMIEFMIRNEIRKXIGATE ESBLs i 25 & E & H 15 5L

Table 3 Detection of ESBLs genes in Escherichia coli isolates from Giant Panda feces and habitats

FAFWE n=96

E. coli from feces

WEFERE n=29
E. coli from habitat

i PR Y
Genotype LY Bt/ % S IbE R/ %
No. of strains  Positive rate ~ No. of strains  Positive rate
blasyy 0 0. 00 0 0. 00
blarem 7 7.29 2 6.90
blacrxm 5 5.21 1 3.45
blaoxa 3 3.13 0 0. 00
blarem +blacrsm 5 5.21 2 6.90
blartenm T blaoxa 3 3.13 0 0. 00
blarem T blacrsov 1 blaoxa 1 1. 04 0 0. 00

29 MRS IR AR, LR 1 5 AR A #E 4 ESBLSs
Mt 2h 5 P, HR R 17, 24 % 5 F A R
25.00% L FE 2R (P>0.05), 29 thiE
blarpn K Y Z 13, 79% , blacrsm N 10, 34 % . i R ¥
H blaoxa 1 blasiy . 5 Bk FHAE T AR 40, 00 %6 B Bk
[ B 447 2 Ff ESBLs 3£ (32 3),

i L B[] Sk R B bk ESBLs & [ PCR 724
WPy Lo X 45 5 R L 6 b TR bR S R R R B R A& 3
) blaren B PCR = H I )5 45 R 5 GenBanK #y
blarew JF ) (FJ668742. 1) [a] J5E R 99% ~100% .4
PRVE MR CZE 8 I8 A A 55 08 45 2 8K blacxw 5
blacrsai (AB780368. 1) [f] i Ry 99 % ~100% , 3
PR 261 Y B KR blaoxa 5 blaoxa, (KP698217. 1) [A] I
PR 98%~99%

3 Wit 54

oA Z A2 5 B R 2 R R i PR 22 T
2920 14 BRI 22 40 24 1k O 2 3 TR

AU A PR )T p T 24 R PR T R ) A
2, B BA il AR R A B AE S RN
FTCHT A 2205 Yo 20 55 vt A i it 25 B bk L BB T T
YA I R A SRR AR KO O A A N
g

Pl = KRR T 9 11 25 W06 97 B e, i
b R IR I 5 NS U S BT R R AR A
PR 24 1 A 7 A0 AR A TP KRB A 2 4 B A
PR TR 245 1 4G 0 45 2R 7S BRI RR O 18 P b v 24 1 3R R
AR TR BB 17 it 245 M (T 25 2% 1. 06 %6 ~70. 83 %) ,
Forboeh Z0W PR, IO PR R 2Rl e S 2 R T
2009 F1 2011 47K AE 4l VR B8 BRI 25 S HAR T IR
A R R 5 3h 4 R B BRI 2R RV R RE AN
00 VR DR PR TS 24 P A B = I DR R B o 3l 0 VR T R
FEE L H T 67, 7120 B AR R £ H 25 1% HoX— 2k
JEAH T K AER GG IT 258 n DY PR 3R 2 e e
FEF I B T 24 3, UL T Ik BB 24 B R AE A 4R
FErh B AR AR AR AL 45 1 BB 7 5 30T R RN R B B
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BN E R ZEIAE,

KRB PS5 5L TR T 24 6 B0 5 S A U5 TR R AR
AEARL XS R VU AR, Sk fl s ok DU IR R VROR e % L&
T3 B WA T 24 2%, B T 43 2 A 3h W) el R 3 B0
B AR 2 200 (E g A R A A 3 A A
SRINBE o3 B TR M 25 %0, HL 75, 86 %6 B AR B £ T
2k, BEATETRE T 2 e L 5 BOR B
TS 25 TR S T3 22, O A8 1 KRB b B 22 4 1Y)
AU & A, 25 N 288 B L8 Bl W 1) A A B At ol of gl

ESBLs J&£ 43 5 5 R 28 5 = 55 ALk 1l
LEAGESR T € 21K RN N M PN ¥
BT ESBLs K 243 03 Sk 26. 04 %0 F1 24. 14 %,
JUEAR T 125 27 I PR T bk 48. 90 %617 £ 5 3 iy TR i
Bk 36. 83%5 F1 83, 54 %, A% 37 I BE IR B bk
34.5% MK H R {0 i T ESBLs BHE B XT3k 1
WA Bk S5 22 o 245 W T 24 O, HORA T2 RN AR
() 22 EE T 25V, UL T A R AE 4R ESBLs i 24 35 K]
14 [ B T g AR A AE [A] — BRL b iy H e g 25 BE L A
TS 30T & B TR 24 W T 24 0 4 i, R 0 g
ESBLs B B Y 150

KW AT B #E 4 ESBLs Tif 25 3 B (blares -
blaspy « blacrxwm \bla()XA&/ﬁé'fh;’éﬂ) & é’éff@%'lﬁ
PRES A S sh W R AR S R R B TR B Rk R A
HET L AR YOG AN (] f R B R TR 25 i PG U &5 2R
7N » KRR 2S5 RN R B8 IR B AR LA blaren ORI 22 43 3]
HNo16. 67% F1 13, 79%) . blacrxw (11. 46% i
10. 34 %0) 24 3, 5 J7 1 i H ) B 7% R AR G, Hh
R HE A VR T AR DL blaren CRE HY 2R 5000 R 9. 38% .
4.76 %) F blacrx (9. 52 %) h 3 AH— 2, U WA 7 K AE
WEVE R I FF R LA blarew Jblacrsw i F LI AL,

AW 5T ESBLs PCR =¥ W ¥ 4 blarem:
blacrsoviis F1 blaoxar » T JT F I F R blare
blacrsnzs o RAF blarew blaoxa N F AT B- P BEHE
i o AH R A7 F kL b, BT 2848 k4§ ESBLs 1Y
i 245 3 B3 0 Dlarps B blaoxa, WK B o % i 25 4
P A EEE X, CTX-M & A FF TEM,
SHV &) ESBLs. B 7K fff 3k 61 & 2 L B PR - PN Bk i
K., blacrxw 5 blarp TEF — BTk I, HAlGES
blarew ~blaoxar T blasyy HE KRG . 31X 26 JBR A1 7]
ety Hop Z R 25 2L R (S 2k /BRI
I ZE s | S il P IS 24D N [ A AR T
] ZKOFAL 38 . AR I blacrsw M F R blacrsan »

IZ KL D RUAE R 22 I K L B2 B R B 1 i sh 0 U8 K W #F
WA AR R blacrsw 3
A3 2o B B P 45 B A oA RS A 3R A I AR R Y
BRIRT B 5 Hogn 5 78 F BRL b S H 36 PR 3R 58 b 72 7
ISEcpl il 1S903 A3 ™, I & B, it & K
RENG 2 VR 3 2 A 355 TR B R 9% 3k TR 78 ) G H R
BRI, U ] 2 R TR AR A 2 R A B oh 2 R AR AR
T4 1 18 77, AR 25 J5E IR 09 9 802 DA SR L ISEcepl
I AT 5 55 0] 5 B 1k 3 TR O A 1 K P A5 1 L 38 2 LU
[Fi] 5 B Rk 1) o R A R L A TR i — D E SR

VNS T BT B S 1 WU o8 o X )
W J2 B 55 U5 T AR 1 L) blarey SRy A 5 H 3 Y
(blacrx blaox) I F Rl — BRIk . £ Fh i 245 3 K [F
IF A7 7 {6 4 PR PR Bk B A )T U2 K i B T Y 2K BB
73 AT S B™ ESBLs Ttk %t 2 80 bt 16 25 Wy if 245
Rz W 2 FEif 251
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