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[ | Andersen-6 RCS(Reuter-Centrif ugal sampler) ,
10,50,100,200 m, 10,50,100,200,400 ,600 ,
800 m 2 , 100 m
, 10 m (P<0.05), 50,100,200 m
(P<0.01), 10,50,100,200 m (P<0.01),
100 m 10,50,100,200 m (P<0.01);
10,50,100,200,400,600,800 m (P<0.01), 10,50,
100,200 m (P<0.01), 100 m 10,50,100,200 m
(P<0.01), 400,600,800 m (P>0.05) ,
RIF PG

RIF ERY PG )

1
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Antibiotic res stance of airborne Escherichia coli from hen
house and rabbitry and their spreading to surroundings

YAO Me-ling,ZHAN GBin ,CHAI Tongjie

(College of Animal Science and Technology , Shandong Agricultural University, Tai’ an, Shandong 271018, China)

Abdgract : This study qualified the level of airborne microorganismsin one rabbitry in Tai’ an Beijipo
and one hen house in Laiwu. Indoor and outdoor (windward 100 m and rabbitry :downwind 10,50 ,100 ,200
m;hen house: downwind 10,50,100,200,400,600 and 800 m) air samples were collected by two 6 stage
Andersen microbial samples and two Reuter-Centrif ugal samples,and the total number of airborne bacteria
and concentrations of airborne Escherichia coli were measured. The concentrations of airborne microorgan-
isms of indoor air samplesin the rabbitry were higher than those of downwind 10 m air samples ( P < 0.05)
and significantly higher than those of downwind 50,100 and 200 m (P < 0.01). The total number of air-
borne bacteria of windward was significantly higher than those of indoor and downwind air samples (P <
0.01) . The concentrations of airborne bacteria of indoor air samples in the hen house were sgnificantly
higher than those of outdoor (windward 100 m and downwind 10,50,100,200,400,600 and 800 m) air
samples (P < 0.01). The concentrations of airborne bacteria of windward air samples were sgnificantly
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higher than those of downwind 10,50,100,200 m (P < 0.01). Theisolated Escherichia coli were analyzed
if they resisted against antibiotics. The results showed that theisolatesfrom indoor and ourdoor air samples
in the rabbitry feed and feces res sted against RIF and P-G. The strainsfrom indoor and outdoor air sam-
plesin the hen house feed and feces ressted against RIF,ERY and P G. It could be concluded that indoor
microbial aerosolsincluding antibiotic red stance bacteria could be transmitted to surroundings by air ex-

changing and cause microbiological contamination.

Key words: animal house surroundings;microbial aerosol ;antibiotic red stance bacteria; gpreading; mi-

crobial pollution

[1]

[2]

1
1.1
, 4
240 , 800 )
1 1 12/ 3 ( 1
2/3, 5cm, 2.5cm, 2 cm)
, 5000 ,
, 2
1.2
Andersen-6 RCS
(
) 200503 2005
05, 200510 200511 2

Andersen-6
28.3L/ min® RCS 40
L/ min 70 %
1 8min, 30 300
, 50 80 cm
( 10,50,
100,200,400,600 800 m ,
10,50,100 200m ),
) 100 m
(
10g/L , , 50 ,
50 mL/L )
5
1.3
37 24 h,
, A PI 20E(BioMerieux)
1.4
0.549, 4.5 mL
,37 24 h,
API 20E
1.5
20 ( 400,800 m 100 m
1 , )
(NOR) (CFP) (CMP)
(SXT) (GEN) (STR)
(TET) (RIF) (ERY) (P

©) (TosB) (Ni) ;



62 ( ) 35
Kirby-Bauer , 2006 290 7100 CFU/m®,
CLSI el 25 74 CFU/m’ 100 m
240 500 CFU/m®,
l. 6 L
SAS , 10m (P<0.05), 50,
, m’ 100 200 m (P<0.01);
, CFU/ m® 10,50,100 200 m
2 (P<0.01); 100 m
10,50,100 200 m
2.1 (P<0.01); 10 50 m
2.1.1 1 , (P<0.01); 50,
6 100 20 000 CFU/ m®, 100 200 m
350 490 CFU/m® 10 200 m , (P>0.05)
1 (n=18)
Table 1 Concentrations of airborne microorganisms measured in the rabbitry(n=8) CFU/ m®
Culturable bacteria Escherichia coli
Sampling place Max Min Max Min
Indoor 20 000 6 100 490 350
10 m
Downwind 10 m 7 100 2 600 74 48
50 m
Downwind 50 m 960 410 64 50
100 m
Downwind 100 m 860 470 50 29
200 m
Downwind 200 m 680 290 48 25
100 m
Windward 100 m 500 240 0 0
2.1.2 2 , 0 420 CFU/m’, 400 800 m
97 000 490 000 CFU/ m® , 1 ,600 m
950 1 300 CFU/m® 10 100 m 800
800 m 580 41000 CFU/m®, 1100 CFU/ m’ , 1
2 (n=15)
Table 2 Concentrations of airborne microorganisms measured in the hen houses(n=15) CFU/ m®
Culturable bacteria Escherichia coli
Sampling place Max Min Max Min
Indoor 490 000 97 000 1 300 950
10 m
Downwind 10 m 41 000 36 000 420 320
50 m
Downwind 50 m 3700 3 000 260 170
100 m 2 800 2100 61 40
Downwind 100 m
200 m 3800 1800 46 35
Downwind 200 m
400 m
Downwind 400 m 1 500 580 4.2 0
600 m
Downwind 600 m 910 600 0 0
800 m
Downwind 800 m 810 600 4.2 0
100 m
Windward 100 m 1 100 800 4.2 0
10,50,100,200,400,600 800 m
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, (P<0.01); (P>0.05); 400 m 10,50,100
10,50,100 200 m 200 m (P<0.01),
(P<0.01); 100 m 600 800 m (P>0.05)
10,50,100 200 m 2.2
(P<0.01), 400,600 800 m 2.2.1 3 ,
(P>0.05) 10 50 m
(P<0.01) ,50 100 RIF PG , ERY
m (P<0.05),100 200 m NOR CFP CMP SXT STR TET
3 (n=20)
Table 3 Resultsof antimicrobia susceptibility testing of E. coli from the rabbitry (n = 20) %
. NOR CFP CMP  SXT GEN STR TET RIF ERY PG TOB Ni
Sampling place
Indoor 15 15 15 70 0 30 70 100 80 100 0 0
Downwind lcl)omm 15 0 15 50 0 25 50 100 90 100 0 0
50 m
Downwind 50 m 15 0 15 35 0 30 45 100 100 100 0 0
100 m
Downwind 100 m 20 0 15 45 0 15 55 100 100 100 0 0
200 m
Downwind 200 m 10 0 0 20 0 20 50 100 100 100 0 0
Feces 20 20 15 75 0 50 70 100 100 100 0 0
Feed 10 0 10 20 0 35 50 100 100 100 0 0
2.2.2 4 , RIF ERY PG , NOR CFP
CMP SXT STR TET Q)]
4 (n = 20)
Table 4 Resultsof antimicrobial susceptibility testing of E. coli from the hen houses (n = 20) %
. NOR CFP CMP  SXT GEN STR TET RIF ERY PG TOB Ni
Sampling place
Indoor 55 0 0 55 0 45 80 100 100 100 0 10
10m
Downwind 10 m 0 0 0 50 0 0 50 100 100 100 0 0
50 m 0 0 0 40 0 0 45 100 100 100 0 0
Downwind 50 m
100 m
Downwind 100 m 0 0 15 35 0 30 50 100 100 100 0 0
200 m
Downwind 200 m 0 0 0 0 0 40 50 100 100 100 0 0
Feces 30 20 0 70 0 40 70 100 100 100 0 0
Feed 20 0 0 25 0 50 50 100 100 100 0 0
3
6 100 20 000 CFU/ m®, 350 490
CFU/ m’; 97 000 490 000 ) ,
CFU/ m’, 950 1300 CFU/m’
Wiegand ™ Zucher ' Duan !  Chang
[8] ]
3 1} L
’ , (1.0m/ 9 , ,

5 ’
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100 200 m , 10
25 17 CFU/m’, 5

1/3 5 , 1.7m/s) ,
100m 100 m
2.7 , (P<

0.01)

50 m

NOR CFP SXT STR ERY
20 %,20 % ,75 % ,50 %,100 %,
15%,
15 %,70 %,30 % ,80 %;
, P GT

TET CMP
RIF ( 3);

[9]

RIF

3

RIF ERY PG ,

, 10,50,100
ERY (
100 9%,100 % 100 %) (80 %) ,
m NOR (20 %)

200 m
90 %,
100
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