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W B ATMHABARARGHERMN XL E MY (Klebsiella pneumoniae , KP) 8w 25 & A &t 25 A B A & /A B 4
WL RERGR B FERSEAG KRN BINRRE S HNRESHAREXNTH F .5 B T H.
My Fokh oy £/ 1 1404 AT KP W B 55 2. RARBHEZRATIARA H4peh 503 REN T, I8 i
PCRF A M 25 A A R E AR 1IN A EHEAE, BRAV DS BFIKP LK, 4 BEAT.7T%. FRZY
ERKPWHSHHEARR, 5 & F K& 3 4&4&m5€1%>&(40 3%,27/67) H kR (13.6%,17/125) \ & & (13.5%,
10/74) (457 (11.9% ,5/42) (B 32 R (8.5%,19/223) 37 % (4.3%,4/92) .4 R (3.9%,5/129) vA & ¥ /& (0. 3%,
1/388), 2)W AR RSN E T , AR HERKP A AW et 252 E RE 625 2 ER2E XA F R >HRE>
Ay > By R > B B R > Al R > B R > R AT W R A (86.4%) RE R F (63.6% )W B R, 3W A LB B E
62.5%c DATHABEEMNER R T, RFEFHHERKP ¥ ogxB.qnrS F= oqrA vE B K it 25 A B ey 4h h Fb & &,
M ATT.3%.73.9% A2 72. 7% , L34 L B 22 1 0Lk 58. 0% o blarey A7 sull $9 % b 535 2 34. 1% smer-8 ¥ 4
BEG17.0% s 0lag e th FBAK, H 2.3% . tet(XDE—HRBA T B b EH]L 1Y, DESEREMNERI
TLOHEBRKRRAGEMELR T iucA oA B 2 H &, 95 H 82.9% A2 81.8% , Lk Ig % 440 £ A B F wabG ¥4
HERG,ALS7.9%, L hFH A RE R FEANZIAKIR KR A allS(22.7%) .iroNB(22.7%) caer(2.3%) .rmpA2
(2.3%) \weaG(L. 1% ; EBAR XA H rmpA fe B Z XA R My kb G L B REHHERKP AL
w RS A ARRE AR T REZORIE, B EKE —AMME RGO A B, TR ERKP A2
VB A Ay AR R 0 R ] A a2 AR e it 25 A8 B A9 S AT M UL AT R B 3h it AT A 2 60 R 25 S R, AN T 4K T
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Abstract The study was to understand the drug resistance phenotype, drug resistance gene and virulence
gene carried by Klebsiella pneumoniae (KP) of fecal source in different animals in Xinjiang, and to guide
the clinic to rationalize the use of drug in different animals based on the results of resistance phenotype. In
this study, 1 140 feces of cattle, sheep, horse, camel, donkey, pig, chicken and pigeon under various
feeding patterns were collected from 9 regions of Xinjiang for the isolation and identification of Klebsiella
pneumoniae. The minimum inhibitory concentration of 8 antibacterial drugs was determined by agar dilution
method, and 25 drug resistance genes and 11 virulence genes were detected by PCR. The results showed
as follows: 1) A total of 88 strains of KP were isolated, and the isolation rate was 7. 7%. The distribution of
KP in different animal fecal sources was different, and the isolation rate from high to low was cattle source
(40.3%, 27/67), pig source (13.6%, 17/125), horse source (13.5%, 10/74), pigeon source (11.9%, 5/
42), camel source (8.5%, 19/223) and donkey source (4.3%, 4/92), chicken (3.9%, 5/129) and sheep
(0.3%, 1/388). 2) The analysis of drug resistance results showed that the degree of drug resistance of KP
from different animal fecal sources was different, and the severity of drug resistance was roughly cattle
source>>pig source>>chicken source>>horse source>>camel source>>pigeon source>>donkey source>>
sheep source. The resistance rate to tetracycline (86.4%) and flufenicol (63.6%) were high 62.5% of
strains resistant to three or more drugs. 3) The results of drug resistance gene detection showed that the
detection rates of quinolone resistance genes of ogxB, gnrS and ogxA in KP from different animal feces
were relatively high, which were 77.3%, 73.9% and 72. 7%, respectively, and the coexistence of the three
genes was 58.0%. The detection rates of blar, and Sul1 were 34. 1%. The detection rate of mcr—-8 was
17.0%. blagy, had a lower detection rate of 2. 3%. tet(X4) was detected in only one strain, with a detection
rate of 1.1%. 4) Virulence gene test results showed that the detection rates of iucA and iutA were the
highest among ferriferous carrier system-related genes (82.9% and 81.8%, respectively), followed by the
detection rates of wabG among lipopolysaccharid-related genes (57.9%). The detection rates of other
virulent genes from high to low were allS (22.7%), iroNB (22.7%), aer (2.3%), rmpA2 (2.3%) and wcaG
(1.1%). Capsulin-related gene rmpA and lysin-related gene hly were not detected. To sum up, different
animal feces source KP in Xinjiang are characterized by wide drug resistance spectrum, high drug
resistance rate, and high carrying rates of drug resistance genes and virulence genes. It is recommended
to carry out regular monitoring of KP resistance and virulence genes from the same health perspective, and
make reasonable medication arrangements for different animals based on their drug resistance phenotype
and prevalence of drug resistance genes, thus reducing the risk of the emergence of drug-resistant
bacteria.
Keywords Klebsiella pneumoniae; different animal faeces sources; drug-resistant phenotype; drug

resistance gene; virulence gene
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U5 KP /B 5% # 38 , DX I e i 22 3 4 iz 18 v KP
[ 43 A6 O Tk 24 DR AR RE T R DAL ) AR O AN
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KP Jy WF 58 % 5, FF JR Tif 24 98 2 DL KA G it 24 2% [
IR T A DALY RS I, LA SB 2 AR R s 22 R B A 3
KP T 25 BR T 24 25 PR Rn 25 07 JE DR 485 2 1 00
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1 #RE5FE

1.1 ##
1.1.1 #

2023 4F- £ m A7 s 4 B DA J oK SR HLOR 4R
A PALE 7R 5 67 O 5 ZE P AL R A R IR I 401 388
0y E AT 74 03 s 76 B35 B9 R TS DL ROk
AR X R A 0% B PRI AR T 223 14 5 76 W %5 R 4R B EUIT
T 9203 s 78 B 7 B R AL U AT T 125 007
7 B R 52 A 3R N ELR L D R R A ELR RS
PERTASF 129 0 RS ATH T 42 0y o SR 94>
Hi X 8 Bl Bl iy IR AE i 2 1 140 o IR KA FF
B ATCC 25922 g A #t M K A G A= 9 3k 5] A KR
NI
1.1.2 T ZXAFiE

MH (Mueller-Hinton) 5 3% £ Ik .0 18 W 55 78 &
(Brain heart infusion medium, BHD) . 2 5 8L 31§ LA
KA FRYUNEBER N &R HUE (MIAO W A H &5
A ARG RA T ;1X TEZ il .50 X TAE Iy
H LA TAYHABRAF ; 2X Tag PCR Master
Mix,DL 2 000 DNA Marker It [ Jb 5t K 43 4= 16}
BABRAA .

1.2 A&
1.2.1 @@s»BEE

PR BRI ST, W 10 pl 2 1 mL K
BHI ', 7EFE K 37 °C 200 r/min R, i % 85 5%, KB
FERN AR T MIAC BRARHE FR ik F R 3R 18~ 24 h i,
TE R 5 ) 21 (0[BT O T 1 S AL B P O EA T Al Ak, X
SELKP HEATRE R IE ] khe 9 PCRY™ S ¥ BLH
B R B = AT e, 26 AR T AR TR C RO R
A R R HEATIN . 3833 BLASTn Ho Xl e 45
FHALE = 96. 0% 14 H] 52 A KP.
1.2.2 A#KH

W o0 B M B AR 5 60. 0% K Hihig 2: 1
RATERIEE—80 CH& .
1.2.3 20X i

A5 R 2017 4 BB 25 B0 5 Aw
(EUCAST)"™/H1 2016 4F 22 [ i K 1 5 56 % A 1 P
3 (CLSD ™" 75 19 35t i 6 B v 147 25 ) U R i
B MR IR S T FH 25 LA R #5125 W R 6 R
KBTI B 25 , 43 0 Ry 2 H M H 25 (AMK .GEND |
VU ZEIECTET . TIG) | 960 1 i 25 CCIP) | B- 9 ik
e 25 (FOX) (BEIE 2K (FFC) \Z K (PB)Y . X 43
B KP AT F R B e 25 9 09 25 ol 5, K AT
ATCC 25922 F Jy br 1 it 45 T K, 45 1 A U
EUCAST F1 CLSI 3l ¥y 5 4 T8 40 18 25 4 802 1k il
0 PAT A 1 R U
1.2.4 a2 AR LA EH LR

X AN [6) €5 14 KP R 47 B- P4 ot e 1 26 Chlaren
blacrsanblaxom T blaoxs) BRI 2 Cant (3" )-1a .aac
(6')-10) WU R (Let(A) tet( VD) 1et(X3) (Let(X4)) |
FEE TR 2 CogaA LogaB .gnrS) BEREEEZS (floR) (2
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K Chly) W FE Iy FE DR HEA TR o BT AR 24 2 8] L) % 75
TP 51 UL SRR AR TAE Y TR DA
FRAEG L ERE1Y .
1.2.5 EH

ffi F SPSS 27. 0 84 % A /) 3 9 26 5 KP 43
Tt 24 55 DR IR ) DR R SR B8 SR kAT 22
ST, P<<0.05 K 22 % % ,P>0.05 8 2 7 A
W&,



%4l Sl AR AL SR B AS ] 3l 49y 26 Ui 48 7R A T )T 24 1 % 5 g i IR 23 169

2 FERS5HM

2.1 AEAHMWEKPHBELETE

H 3R 1AL, MR A 8 B Bl W A i 3Rt 1 140
By , 28 KP $F G A khe 97 15 53 1 % 58 75 3 88 B KP,
IPERNT.T%(88/1140) .

AN TR B ) 26 U5 KP 43 125 238 d iy BRI R 4 5
(40.3%, 27/67) . ¥ W (13.6%, 17/125) . & &
(13.5%, 10/74) . #% P (11.9%, 5/42) | 3% B¢ I
(8.5%,19/223) W ¥ (4.3% ,4/92) P (3.9%,
5/129) LA K F P8 (0.3%,1/388) o 4+ I KP 1Y /3 &5
R FEE T H A3 ¥ F (P<0.05) ; B JF KP
(13.5%) 5 ¥ ¥ KP (13.6%) L X 3% 5¢ J5 KP
(8.5%) 5 #% ¥ KP (11.9%) % % A~ B F
(P>>0.05),

*1 HEARDNPEREKPIBEER
Table 1 Isolation of KP from different animal faeces sources

in Xinjiang %

KP 73 8 3 (5 B0/ R

Source Isolation rate of Klebsiella
pneumoniae

4= Cattle
i Sheep
5 Horse
B4 IR Camel
95 Donkey
TR Pig
X5 Y5 Chicken
% i Pigeon

4+ Total

40.3%(27/67)a
0.3%(1/388)b

13.5%(10/74)>¢

8.5%(19/223)cde

4.3%C4/92)¢
13.6% (17/125)¢
3.9%(5/129)de
11.9% (5/42) cde

7.7%(88/1 140)

TE « A — F B A [ 5 BF 3278 22 53 35 (P<<0. 05, Al [] = £ 1)
FOREFARE(P>0.05), T,
Note: Different letters in the same column indicate significant
differences (P<C0.05), and the same letters indicate no
significant differences (P=>0. 05). The same below.

2.2 AEHMEBBEKPHMARSHMA S

88 Bk A 7] 3 4 2% PR K P X 37 1 24 1) 1) Tif 2 At
ANTA) i 24 7 R R R O A IR R T 3G IR >
T3 = 5% g 5 > RS 05 > IR > IR (R 2 58 D,

KP % TET(86.4%) .FFC(63.6% )5 i1 &
K1 25, X FOX (56.8%) . CIP (47.7%) .GEN
(47.7%) Fe TIG (36. 4 %) & B v 28 K S Tiif 25, %
AMK(20. 5% )F1 PB(20. 1% )3 B K F i 24 .

A YR IR XS PR KP X% CIP it 25 % 40. 0% ~
88.9% , 1 i & T IS IE VR (21. 1%0) £ (0) |\ B A
0 LI YR (OO LA B A5 Y8 (0D KP (P<<0. 05) ; [ 3 I
(0D K A% COOKP X PR 25 2R 50K, 3% B 5 KP X PR
K& R 25 3R (21, 1270 8 A%, HAth 3l i I8 KP *t
GEN B ifit 25 5 4 40. 0% ~100 %% 5 25 J5 A I KP Xt
AMK B Tif 25 % (55.6% ., 20.0%) 22 =% A i #
(P>0.05), 1 5 JH 0D B FE PR 0D FP IR (0) LAY
JECO LA KRR KP(11. 8%) 2 7 i 3 (P<<0.05) 5
A= P8 KP Xt FEC AT 2528 4 96. 3% , i & & T HiAfth
I8 KP(P<<0. 05) ; A [A] gl ¥y 2 5 KP X TET Tif 24 32
4 40.0%~100% ; 4 U5 9 IR TR YR A JR KP
XF TIG BT 25 K 4 K F 20. 0%, 7 TR IE) L D5
(0) BEBE I (O KP; 4 KP(74. 1%) X% FOX Tiif 25
B T IR IE IR (42, 1%) X8 PH(20.0%) A% (0)
KP, B i KP (80.0%) X FOX i 24§ & 55 5% Ty i
(42.1%) JEIEC70.6) FP IR (25 %O KP #H Eb 22 7 AN
B3 (P>0.05) ;4 ¥ KP(55. 6 %) %} PB Tt 24 175
BE R TR, 9%) VHE0) B T8I (0) LA K A
PR COKP, HoAl 3 4 I8 % PB A i 25 2y w2 2R AR 7k
R YR (25, 0% EYE(20. 0% FZEH 0D o

AR 3l Py 3% 5 43 B Y KP AL 26 Rt 24 53
HLin 25 R BIAE O~ 44 43 A (K 3D, FEEPTE
1~3 1 (47. 7% ,42/88) F1 81 (18.2% ,16/88) , H
b DLAS IR R KP 2 25Tt 25 1 sy i . 2R U
KP £ Z5ifif 25 LA 8t i 3, o 55. 6% (15/27) ; K
KP £ 251t 25 L) 21 3,15 100% (1/1)) 5 B JE KP
Z Zjiit 25 Lh 27 5 31 S 32, 45 50. 0% (5/10) 5 3%
U VR 5 P VR 25 5% 4E R AE 1~3 T, 4 A 84. 2%
(16/19) 1 100% (4/4) ; 35 i KP 4 th 7E 3~6 Tt , /5
76.5% (13/17) s % P KP LA O fif &, 5 60.0%
(4/5) , 41t 5 8 £ 14k , & 15 20. 0% (1/5) ; 55 I
KP4 7 0~31if, 5 100%(5/5)

U KP AT 10 Fiifi 24533 AU, DA 6 it 335 A CTP-
GEN-FFC-TET-FOX-TIG N ¥, 5 h 35.3%(6/
17 A+ U5 % IR KP it 25 35 BUERAT O Fr, Forbr 4= LA
8T i % CIP-GEN-AMK-FFC-TET-FOX-TIG-PB
A, 755, 6%(15/27) ;45 3E R LA 2 i35 A FEC-TET
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Table 2 Resistance rates of KP from different animal faeces sources to 8 antibiotics in Xinjiang %
o2 4 ESS/) 5 0% e I s R X iy Bt
Ant‘b';t'c (n=27) (n=1) (n=10) (n=19) (n=4) (n=17) (n=5) (n=5) (n=88)
ibioti
Cattle Sheep Horse Camel Donkey Pig Chicken Pigeon Total
CIP 88.9a Obcdefghij Oghij 21. lefij 0dfh; 70. 6ac 40. Obedef Obdefghyy  47.7
GEN 77.8a 100. Oabc  40. Obcdefg 21. lcfg Oeg 58. 8ab 40. Oabedefg  Odefg 47.7
AMK 55. 6a Oabc 0 be Oc Obc 11. 8bc 20. Oab Obc 20.5
FFC 96. 3a 0b 30.0b 47.4 b 25.0b 64.7b 60. 0b 60. Ob 63.6
TET 100a 100. Oabede  100. Oade 94. 7ace 50. 0b 82. 4bede  40.0b 40. Ob 86.4
TIG 66. 7a Oabc Obc Oc 50. 0a 47. 1a 20. Oab 60. Oa 36. 4
FOX 74. la Oabc 80. Oac 42. 1bc 25. 0abce 70. 6ac 20. Ob 0b 56. 8
PB 55. 6a Oabc Obc Oc 25. Oab 5. 9bc 20. Oab Obc 20.1
Cattle Sheep Horse Camel Donky Pig Chicken  Pigeon Total
Ll L] L] L] Ll 100
CIP 0 0 40.0 0 A7
GEN 0 40.0 0 477 -
AMK 0 11.8 20.0 0 20.5
FFC 25.0
TET 50.0
L 40
TIG 50.0
FOX 25.0 L 420
PB 25.0
0

CIP: IRV A GEN: R K E Z 5 AMK Bk R A2 FFC A % s TET U E TIG B NFF Z ;5 FOX L #PE T 5 PB - 2K 1 £ B HtHR
oA B (55 24 B bR T 2 HE CYORIXE R . R

CIP: Ciprofloxacin; GEN: Gentamiciny; AMK: Amikacin; FFC: Flufenicol; TET: Tetracycline; TIG: tigecycline; FOX: Cefoxitin; PB:
Polymyxin B; The numbers in cells correspond to the percentage ( %) of antimicrobial resistance isolates. The same below.

1 FEBAEZNWEIR KP X 8 Fi7T & #9251 if 25 1 $4

Fig. 1 Heat map of the AMR of KP from different animal faeces sources to 8 antimicrobial drugs in Xinjiang
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21 106(4/19) . BRI KP i 25 1% 813 Oy 4
il PR KP LA 2 &R FFC-TET 3, 5 40. 0% (4/
10) ;3R /¢ TIG . TET . TIG-PB .FFC-TET-FOX
Y34 A, HLECBIAHTR, R 25. 0% (1/4) . #SIRA 3Ff
i 24135 84 HAE 0~3 it 44 43 A1 , Wt 253 4 TIG . TET-

TIG .FFC-TET-TIG, H EAFIHIE , R 20. 0% (1/5)
AGVEA 2 P 253578, 78 4 Wil % CIP-GEN-FFC-TET
LI 8Tt CIP-GEN-AMK-FFC-TET-FOX-TIG-
PB A 534, H I BIARTE, 2% (5 20. 026(2/5) . F ik
A 1R 25380,y GEN-TET, 5 100%(1/1).

R3 HEARINWEFEKP ZHMHEILE

Table 3 Comparison of multidrug resistance rates of KP from different animal faeces sources in Xinjiang %
% 25T 25 K4 4= U8 FIR 8 i BE IR LRI/ R XI5 (ERS Bt
Number of multidrug ~ (»=27) (n=1) (n=10) ((n=19) (n=4) (n=17) (n=5) (n=5) (n=88)
resistance Cattle Sheep Horse Camel Donkey Pig Chicken  Pigeon Total
O ffif O-resistance 3.7 0 0 0 0 11.8 60.0 40.0 9.1
11 1-resistance 0 0 0 26.3 50.0 11.8 0 20.0 11.4
2 fif 2-resistance 3.7 100.0 50.0 42.1 25.0 0 0 20.0 19.3
31} 3-resistance 14.8 0 50.0 15.8 25.0 5.9 0 20.0 17.0
4 T 4-resistance 11.1 0 0 10.5 0 11.8 20.0 0 9.1
51} 5-resistance 11.1 0 0 5.3 0 17.6 0 0 8.0
6 Tif 6-resistance 0 0 0 0 0 41.2 0 0 7.9
8 ifif 8-resistance 55.6 0 0 0 0 0 20.0 0 18.2

2.3 AEAHWEBEKPHAERAKRHERRESE
EHNEFEBETER

88 #k A [] 3h ¥ 28 i KP b mer-1~7 .mer-9 . tet
(MD 2et(X3) A Bz sul2 A K, HoAx 15 Ffriief 24 3 (K]
WK B (KD ogxB.gnrS fl ogrA WKL H 2 B
LA 77356 . 73.9% M 72, 7%, H 3 P AL
708 DL 3k 58.0% . blarey. sull W K H R N
34.1% s mer-8 WK H 280 17. 0% 5 blaoxa K H F 4L
15,4 2. 3% 5 et (XA AUAE—BR KP ks i, K i %k
119 2 HE Wl 28 FE R A th 3 3 7E 25. 000 DL 1
VU B 2 S it 24 Jk DR R wds i T S it 24 Ok DXL A R
1E 50.0% L b, 43 B R ter CAD (50.0%) Al floR
(52.3%).

A= Y5 KP B~ P4 ok e S T 24 25 5] blapen K 1 26
T HAL S W IR (P<<0. 05) {5 blac s v K R
5 H A P8 2 548 3 (P>>0.05) 5 /7R 5% 5 IR
5808 R R blasow, KR53 508 5. 3% (1/19)
40.0%(2/5) s blaox AN AERE IR KP A th o A4F U8 %
U5 L K 38 5 KP v 2 e W 1 25 it 25 36 B ane (3" )-Ia

o7 R IYAE 60. 0% DL b 38 SEUR A 5. 3%, HoAl s ¥y
VR R 5 aac (6)-16 #5717 % = BARAK K 4
P (66.7%) . B (40. 0% | 75 U (40.0%)  J% A
(11.8%) . PUFF 3 i 24 3 A rer (X4) AN AE 55 5 I
HRREH 1 1%0(1/88) 5 TR 5 YR KP H AR A H zer
(A, 78 HoAth 2 P 5 b R R SRR R R 4= 5 (85. 2%
IR (70.6%) G (60.0%) AGIE (40. 0%) I &
(25.0%) 3% BE YR (15.8%) o 4F V8 Al & 5 KP
JloR #5717 3 43 il Ry 81. 5% #1182, 3%, i 3& =y T HoAth
IR KP (P<<0.05) , {5 5 P Y (50. 0%) | 7% &
(60.0%) F XY P (100%) 22 55 R B 3 (P=>0.05) .
200K T 25 25 T 24 2 DR mer-8 A TE 4 5 Hh A HY L A
RN 55.6% o AGUE KP 78 TR HY 18 B i 285 AH G it 24
H K sull b 80.0% , T4 R (70.4%) K A
(35.2%0) LA K #g¥i (20. 0%,

IR B2 50 85 Y KP 24T 39 b £ 7 i 24
PR A, HE 4y O~11 Bl 25 36 P (3R 5, 25 3~6
i (56.8% ,50/88)F1 11 Fh(15. 9% ,14/88) T 25 FE A,
b A5 55 R IR S Al 2o E i 2 R DA O Y, A
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Table 4 Comparison of detection rates of antibiotic resistance genes in KP from different animal

faeces sources in Xinjiang %
FE K 25 SR 45 SN L ISR I R X Y5 15 Bt
Gene (j‘ (n=27) (n=1) (n=10) (n=19) (n=4) n=17) (n=5) (n=5) (n=88)
sen
category ene Cattle Sheep Horse Camel  Donkey Pig Chicken Pigeon Total
blaysy, ~ 77.8a Obe 40.0c  5.3b Obc  23.5hc Obe Obe 34.1
B- 1A Bk Iz i blacrxam 77. 8a 100. Oa 0Ob 10. 5b Obc 64.7a 100. Oa 60. Oac 48.9
p-Lactamase blapu Oa Oab 0a 5.3a Oab Oa Oab 40. 0b 3.4
blaoxa Oa Oa 0a Oa Oa 11.8a Oa Oa 2.3
SR (3")-Ia 70.4a  Oabcdefghij  Oghij 5.3efij  Ocdfhj  70.6a 60.0ad  Obcefghij 39.8
=1 o8
Aminoglycos
ides aac(6')-Ib 66.7a Oabed ~ 40.0ad  Oc Obecd  11.8bed  Obed  40.0abd  29.5
tetCA) 85. 2a Obed 0d 15.8cd  25.0bed  70.6ab  60. 0Oab 40. Obc 50.0
DY Bf 22k tet(M) 0 0 0 0 0 0 0 0 0
Tetracyclines  7o(X3) 0 0 0 0 0 0 0 0 0
tet(X4) 0a Oa Oa 5.3b Oa Oa Oa Oa 1.1
ogqrA 85. 2abc 0d 60.0bed  94.7b  75.0abed 64.7acd  40.0d 20.0d 72.7
s 1% ] 2k ogxB 96. 3a 100. Oabc 30. 0c 89.5a  75.0abc  52.9bc  100.0ab  80. Oabc 77.3
Quinolones
Obcdefghijkl 60. Okl 79.0aghi  75.0  82.3adfh 60. Oabdefgh
gurS  88.9a - ociem R | e £ W
mnopqr opqr jopqr  aefijmnqr  jlnpr jjklmnopqr
. nae iRy S
@5{?&@?# floR 81. 5ab Obc Oc Oc 50.0ab  82.3ab  100.0a 60. Oab 52.3
Amphenicols
mer-8 55. 6a Oab Ob Ob Ob Ob Ob Ob 17.0
EZ s
Polymyxin  mer1-7. 0 0 0 0 0 0 0 0 0
mer9
i e 2 sull 70. 4a Oabedef Odef of Ocef 35.2bc  80.0ab  20.0Obcde 34.1
2R o0
Sulfonamides /> 0 0 0 0 0 0 0 0 0

P KP A 10 Fif 24 K R i AU, #5747 5~11Fh (85. 294 Fl

i 25 3 PR3 AL, DL blarey-aac (6')-1b-gnrS 47 %,

23/2D T 255 A, LA tetCA) -mer-8-blarpn-blacrxa-ant
(3')-la-aac(6')-1b-floR-0qxA-oqxB-qnrS-sull 347
L5 51.9% (14/27) 3 1R KP 4645 12 Fp 2 5 if 24 5%
DRI 7, 32 LAY 5~8 Rl 25 2L [N (82. 400, 14/17)
PhogrA-oqeB-gnrS FA7 2 3,15 17,6 %6 (3/17) ; 35 B
IR KP A7 8 Fp Z E i 25 HE K 1% A, L) oge A -oqaeB-gnrS
HAr R FE, R 57.9% (11/19) ; BIE KP4 5F £ &

5 40. 0C4/100 . XSRS a4 KP 447 5 Fh 2 Fifif 24 5%
[R5 B0, XS 8 LA blacrs y-ant (3')-la-floR-0qxB-sul1
7R E B8R LL blapy-blacrs y-aac (6')-1b-floR-0gxB-
qurSIAF N F 2 40.02%0(2/5) . JIRKP A 25 %
i 25 3L SRS, DL floR-0qxA-oqeB-gnrS 347 E
50.0%(2/4) o FIRKPAUH blacrsv-0qrBiX 1 FiZ H
it 25 2 A A, 2 10096 (1/ 1D
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Table 5 Carrier status of multiple resistance genes in KP from different animal

faeces sources in Xinjiang %

CEEIES T IS S S T S 1T A A 1T ST S
Number of multidrug ~ (n=27) (n=1) (n=10) (r=19) (n=4) (u=17) (n=5) (n=5) (n=88)

resistance Cattle Sheep Horse Camel Donkey Pig Chicken  Pigeon Total

0 3.7 0 0 0 25.0 0 0 0 2.3

1 0 0 20.0 5. 0 0 0 0 3.4

2 0 100.0 30.0 10.5 0 0 0 20 8.0

3 11.1 0 50.0 63.1 25.0 17.6 0 20 28.4

4 0 0 0 15.8 50.0 0 0 20 6.8

5 3.7 0 0 0 0 29.4 60.0 0 10.2

6 3.7 0 0 5. 0 23.5 40.0 40.0 11.4

7 3.7 0 0 0 0 5.9 0 0 2.3

8 11.1 0 0 0 0 23.5 0 0 8.0

9 11.1 0 0 0 0 0 0 0 3.4

11 51.9 0 0 0 0 0 0 0 15.9

2.4 AEAHYMEEREKPEHNERAKHERRESE
SHERETER
BN R B R CE, R ERSEM
K3 aer iroNB iutA iucA K B H 2.3%
22.7% .81.8% F1 82.9% ; 3 B AH 3¢ e B rmpA 2.
weaG K Z 4000 2. 3% 1. 1% 5 B5 22 48 HH o6 3

wabG K 13K 57. 9% 5 IR % AH &I allS K
SRR 22, 7% 5 JEREA SCFE R rmp A L T 5 o R AH
SR hly R A H

& BRAR OG5 R rmp A2 78 4R U5 (3. 7%0) 5 5% B
(5. 3% WKt H A s U5 b OF R A 5 i weaG
ACHE 2R R e, LR 3Rk 100%0 . i 2 4 AH ¢

*6 MBEARNYWEFEKPHENEEKHERE
Table 6 Comparison of virulence gene detection rates of KP from different animal
faeces sources in Xinjiang %
N I + U5 R I PR R X 5 i U5 =%
Gfeij:iry i ( 7:'202?7 )« jéﬁl )« n—‘iﬂfo ) (gf‘q 1}5) ( nfzﬂi )« 7?%)1?7 ) (‘n[%di )« :%di ) 71:;8 )
Cattle Sheep Horse =~ Camel Donkey Pig Chicken  Pigeon Total
rmpA 0 0 0 0 0 0 0 0 0
JE B Capsule rmpA2  3.7a Oa Oa 5.3a Oa Oa Oa Oa 2.3
weaG Oa 100. Ob Oa Oa Oa Oa Oa Oa 1.1
Esg*% . wabG 0Oa  100.0bcdef 100def  100.0f 75.0bcde  76. 5ce 20.0b  80.0bcde  57.9
Lipopolysaccharide
B Pili SfimH 0 0 0 0 0 0 0 0 0
aer Oa Oa 10. Oa Oa 0a 5.9a Oa Oa 2.3
AN iroNB Oa Oabc 70.0c  21.1b  25.0bc  41.2bc 20. Obc Oab 22.7
Iron carrier iutA  92. 6abc Ode 80.0cde 100.0b  25.0e 76.5acd  80.0acde  40.0de 81.8
iucA 96.3a 100.0abed 100.0a  52.6¢cd 100.0ad  100.0a 20.0bc  80.0abed  82.9
IR % % Allantoin  allS 3. 7ab 100.0c  20.0bc  36.8c Oa 17. 6abc 60. Oc 60. Oc 22.7
% I %E Hemolysin hly 0 0 0 0 0 0 0 0 0
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S wabG BT AE AW AR K 78 H Al s B TR A
HR YR T 20.0% 0 4 U KP o JR 48 240 56 9L 9
allSH HHHh 3.7% , 3K T 9% B (36. 826 4
PR (60.0%0) RS (60. 0% LA R F IR (100%) , 55
JRO(20.0%) A1 PR (17.6%) 2 F A B OF
(P>>0.05), 58k#AMA IR jucA 175 BT A 2h ) 5
H RS, HLR R K T 20, 096 5 3 IR R A i
iutA F A S Y U8 KP rp B i e R kT
25.0% ; i KP (8 iroNB ¥ %0 70. 0% , 5 5% 5

PR (21 1% 4= W5 (0% Al a8 R (0%) 22 77 B 3
(P<<0.05) , 5 FPH 0%) . F i (25.0%) X
(20.0%0) FER AL 29 2 H A (P>0.05),

AR B ) 205 rh 43 B 1) KP 2 5 8 ) 6 5 485 4y
15 0 2 4 P TE 2~4 Bl &7 90. 996 (80/88) ; #E45 1 it
% VL 3 Fh o 52.3% (46/88) , Hi b wabG-iutA-
iucA % R i £ (42. 0%, 37/88) ; [a] I #4175 Fh i fy
B W OBk 2 & b 7E R IR KP o, 60.0%
(3/5)(£ D),

x7 FBEARZVEEREKPSEZSHERETER

Table 7 Carrying of multiple virulence genes of KP from different animal

faeces sources in Xinjiang %

B 1k PR S R B/ i 48 FWR R % G I LTS IR X 5 (EERS =it
Number of multidrug ~ (#n=27) (a=1> (=100 (n=19) (a=4> (n=17> (n=5) (n=5) (n=88)
resistance Cattle Sheep Horse Camel Donkey Pig Chicken  Pigeon Total

1 0 0 0 0 25.0 0 20.0 20.0 3.4

2 7.4 0 10.0 21.1 50.0 0 60.0 80.0 18.2

3 88.9 0 40.0 52.6 0 41.2 20.0 0 52.3

4 3.7 100. 0 50.0 15.7 25.0 41.2 0 0 20.5

5 0 0 0 10.5 0 17.6 0 0 5.7

3 W 7.7% 5 Martin 55" BT 4GE BRI AT , AN TR 3 ) 2 R

KP 345 R 7E N B R 19 2 B R E LR Tk
Jo A TR, T ELIE % Bt 18 245 0 S W %) i LA L it
£ 25 KP (443 8 AR W B TH0 Y AR5 LA e
9 A Hb X AN [] 5% 5H 20 55 T 19 8 T AS [] 3 4 L v 43
B KP ORISR 42, 3 B B i R [ 3h 4 2% 5 KP
R 3 B 19 0 TR 24 0 a5 A R T 2 35 DR 5 7 ) 2 TR Y
B oL, U I IR FH A A — 2 48 5 8 .

ARG AR AR AR A SRR R DK S
BARFFR, P EEREFFEKP B RN 31.9%
(15/47) , B & A 5% B 4 Ji KP 4> B % 4 60.0%
(12/20) . H AR b 35 0 B 29 1 35 4, (0 H 4y 18 3%
A 225K, AT RE 5 7 M X 5% Bl 2% 3 DA R 33 B RS
JEA G BEBEURAE AR A B B AT LK
KA, Hop B3 3403 KP 43 B % 7.6%
(9/119) s 7K AR X KP 43 B3R 9. 3% (5/54)  7E 3
KTy X KP 43 85 3 10% (5/50) 3% 3> Hi X 3%
Y F7 A AR 28 Ry FEE BSR40 B A 25 N K, AT g
5 %00 % A BT BB SR aE OG

N e S NI B B 7 oo Sl R S N 8

KP 43 8 5% LA R 5, R 40. 3%, 36 328 T A Bk
SEUITE N S Tl BRI VL L b R L AR A Ml X e
A SRR Y 43 B R (9. 26 %0 s AR IF 5 A U KP 4y
BSRR 13,65, 5 WO bR S5 HRGE 0957 U5 KP 43 25
SRR A 5 (A2 U5 4 B 2R (0. 3%6) 5 58 B b %t
FURKP 2 5 R (16. 0% M 2288 K, AT RE T HiA
dn R R RO BE SR I E RS 5 SR 0K SR S A R
BREHA K, BT 10.0% Ehi o A sh ¥ 28 5
KP 6 H 23R DL e IG5 ] (6 -5 07 R 2 0 il FREIR 30
PR AT EA K. & E KPERNIGIER
I PR B0 TR LE A [R) sl W b S A BT 4 H TR
MR ] sh ¥ 2 b o 8, T LA LA — 8 25 1

A 55 oS [F] 3h ) 26 U8 KP Xt TET 28 H &
JE i 245 (86. 4 %) , 5 & 451 BT i i 1Y TS 24 4
(96. 626 ) AHI , % DU PR 2R &y T 24 Jit DR AT g ot A oy
JUAE 2, BT DAAE RS R )z A R
TR R X R 2 W T Az M BT A [ 3 P 2 TR
KP Xf GEN(47.7%) .CIP(47.7%)F1 TIG(36.4%)
WA 25, %F AMK(20. 5% ) F1 PB(20. 1% ) 5 Bl 4%
R AT Tiit 25, $2 7R BT AE 36 97 A [\ 2l ) KP sk s 11
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B . BARATE F IRt KP X AMK i 25 5%
B, A2 7E N PR {87 1T B A 07 12 7™ A 428 ] 245 ) fi
FH 3 3k B A 24 5 6 4 ] 25 0k 08D AMIK it 25
PRI 77 A, DT E A 2503k e AMK TR 24 Bk 1) 43 4% o

HrEE AN W B W) 28R KP 73 B bk K 2 o 2 25 it
2 it 25 1% o3 A AE 1~ 3 (47. 7% F142/83) LA K 8
i (18. 2% F116/88) o A [ 3y 4 2 I KP 47 2 %
RUAEAE 22 5, 1T RE J2 AR R TS [m) b X A [) 3
Y AR 3R 7 L 25 S A F e e 3o o 4
P8 H ST 24 A Ry T 2 R B, D R AT e R
T 3l W %) £ R P 24 22 5 D TR B000 B AR T 2
55 100 7™ E 5 R CRE Ml ) R L Sh R DL K 5% e IR T 2 1
LB R AR, AT RE 5 X 3R Eh W) X R, HL AR
FE/IN BB G LA DG . FE T IR AN [ 3 ) 25 TR
mh K e 22 T 24 TR R, 23 4 R 5 R AR 1 B
TR T R — 2 TRME PR IE SN i 9% B B 1) R AR PR
B3 R A7 57 58 A B LD oal 0 i 24 TR R G 1 R A B
R vk .

25 T g 4G Tt 245 5L DR BR mcr- 1~7 . mer- 9., tet
(M L 2erCX3) BA T sul2 Kt A K # . 525
A R — B, AU R R T 24 DR R Al
F¥y T AL S YR R R T RO A R SR
K, TE i %5 R ) 3% 3 W 25 fi Pl 45 PR 55 4 4H 3
SEEY OKIEYE Y I BRI E RS
%A W2 Bl S 38 bR DT R e BLAA A fg RS, =
Y B LRI . A 2 R 25 5 ) KP
Sy i ok ZEAE 5K AT ARG o mer-8 B A A
F N 17.0%, &5 T Mobasseri Z&“ %} mer £ 51 % [H
o (3.7 %), AT AE R TR AR b XA [R] R A B AL
ANTR) Ko 2y iy 0 At R AR 285 46 T A A 2% 5 o 3R U T
Je it 25 3 K 0qeB(77.3%) .qnrS(73.9 %) 1 ogxA
(72.7%) WK 28 L 85 , 3 b R TR 2R A7 1 O i
58. 0%, X BRI Ub B 245 3 Sy 47. 70, th 4 R Ny
8. 00 , $& 7 33K 26 T AR AE S T A 1Y) T 24 TR, PT R 25 485
WAMKH N, S8 RMEF M THEHA
158 568 1) 17 BT 41 38 X 38 N Vb B T 25 R (61,96 %) .
AS B 5 v L DU A R 2R 2 W 24 % 0l 86. 406, o
50. 0% W B RR RS H zet CAD FE R o A5 F 5% 3% BH 37 B
TR mer-1.blaspu B ter( X D 8T 24 3% K] i) 22 224
AF R, T LA A S 3 B i 24 5 DR e D T Y AR
S ARBRTE PRT blason VA K tet(X4) 53 B 535
3.4 ML 1Y PR FIR R A S A

AIRE TS YL 57 5 b 0 PR BE Ok T S 2l B I i
AF PE R XU 38 o PRI UG, I 2 % 32 HlL DXCAS (] 3l 4 26
I8 KP b #5457 (1% B S 24 5E DAk AT s 3 I g A
Z F it 25 KP BEAR 094 10, DT A5 35 N2 fd B o

WA, B AN [F] 3l ) 2 U5 KP H A #5447 8 1 5
BROFR 26 2 K R & A L, AR wabG
(57. 9V B W . AW RE KW, wabG %
PRI 7 88. 0% ~100% Ky KP Iifi PR 43 B Mk 545 K i Y
Jung %7545 HKP B R wabG 5 KR §E 7= A %5 1L
EIR S NS N Y G I [ LR
Yy IR BRI T BE T 55 o 5 IR R AR DG Y allS
B DR Bl 240 B FH A DB 85 e A BB A ALY i ik TR T
| A T R T e % o D BT G HR T AR A S o
Bt allS B 3L 20 Bk (22, 7 %), 18 i Sk 5 v v LA
i 2o Bl ) 5 ok OC T 31X 4 B Bk Y BEPE RN . BRI
rmpA rmpA2 . aer Fl allS ¢ & 1 KP & K H e
LM KP R ULYY D Shankar &5 m 3 T KP
R AR B T Afu . allS  entB F ybtS. AHESE 4y
B KP Kz rmpA2 . aer Fl allS 7 J1 FEH , 87~ 1
R EE ) B A KPR e o 08 7E 1 = B D R RR
PHAE J5 22 il g vh i — 2P Ik

AT BT R A T 24 R PR A AR 2 DL S B
L IE R TR S 2 SR S A 2l et (A
-mer-8-blaygy-blacrx y-ant (3')-la-aac (6')-16-floR-
ogrA-ogxB-gnrS-sull, /5 16.0% (14/88) , Ifii B JJ
e 3k A 2 DL wabG-iwtA-iucA i R B £, R
42.0%(37/88) . it Z 24 MAE MY 2 25 KP #F ol LA
WA ZEAG SN 2R rE 5 0 ]
RE AT 76 45 2 2% 09 AH L 20 105G &, i HL il 1 300 1
55 #5104 75 ) B IR VDA OC 78 IS 2 i F o h
T 05 R 3 PR T R A GRS

4 & i

T 9 M X 8 Fh A [ 3l ) 26 IR KP 43 88 R LU
VR LU R IR A K S 8 sl ) 2R KP
X PUBR R RS i 2 R, 5 G D A A
AR o AN F] B W IR KP i 24 2 LA K g 24
DRURSE 175 B0 LA U e s, ol 2 7 Tt 24 680 1936 97 1 Bl
PEARAT U0 R o T 2 AR S R T Z AT A
SRR o SR I LR B 2 Al 37 B N B3 T ke
AL PR 251, AR nT DL SRR AN (R 36
TR BT 1 24590, AT A8 ) i R AR JEE 1Y 3k B A R i 24
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