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Methicillin—resistant Staphylococcus aureus(MRSA ) in the air environment and feces from poultry feeding op—
erations
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Abstract: In order to provide base data on the pollution status of methicillin—resistant Staphylococcus aureus(MRSA) in poultry farms and
reveal its transmission between humans and livestock, in this research, an FA-I sampler was used to collect total bacteria, Staphylococcus
aureus, and methicillin—resistant MRSA in the air layer, and feces samples were collected at the same time. In order to analyze the variation
trend and its possible influencing factors as a function of time( days ), the concentrations of bacteria in the air and the corresponding feces
were examined. The results showed that the average concentrations of MRSA in the air and feces were (4.31x10?+4.56x10%)CFU+m™ and
(3.37x10%£4.83x10*)CFU - m™, respectively, with ratios in the Staphylococcus aureus of 41.99%+26.99% and 22.11%=+20.06%. The total
bacteria concentration increased linearly with increasing age in both the air and feces samples. The concentration of Staphylococcus aureus

and MRSA in the air increased with time and was affected by both temperature and particle concentration. The variation of MRSA concentra—
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tion in PM,5 was similar to that of total MRSA in the air. The average concentration of the PM, s portion was(1.51x10%£1.7x10*)CFU m™,

which accounted for 38.13%=20.17% of the total MRSA.

Keywords : methicillin-resistant Staphylococcus aureus(MRSA ); bioaerosol; fine particulate matter; layer; influencing factors
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Figure 1 Concentrations and percentages of MRSA, Staphylococcus aureus(S) and total bacteria( LB ) in air of layer house
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Figure 2 Concentrations and percentages of MRSA on fine particles(PM,;) in air of layer house
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Figure 4 Temperature , humidity and concentration of particles in air of layer house
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Table 2 Spearman correlation analysis of factors influencing methicillin—resistant staphylococcus aureus(MRSA ) in air of layer house

. M MRSA S LB MRSA S LB MRSA MRSA/LB SILB MRSA/S  MRSA/LB S/LB MRSA/S
(a) (a) (a) (f) (f) (f) (PMys) (a) (a) (a) (f) (f) (f)

Hi -0.167  -0.143 0233 0.850%* 0548 0.600  0.933%* 0.190 -0.262 -0.350 -0.286 0.357 -0.150 0.071
T 0.678*  0.934% 0444 -0293  -0778*  -0427  -0351 0.659 0.743* 0.285 0.778* -0.802* -0.285 -0.503
i 0.962%* 0.647 0.611 -0059  -0371 -0.393  -0.234 0.491 0.551 0.184 0.371 -0.204 -0.301 -0.072
PM; 1.000 0.762%  0.750* -0050  -0.524  -0400  -0.167 0.643 0.714* 0.300 0.357 -0.310 -0.267 -0.310
PMys 0.917#* 0.548 0.667* -0033  -0262  -0.133 0200 0.548 0.619 0433 0.071 -0.024 -0.067 -0.048
PM, 0.700% 0.619 0.783* 0.267 -0.405 0.083 0.167 0.833* 0.714* 0417 0.190 -0.262 -0.217 -0.333
MRSA(a)  0.762% 1.000  0.857** 0.000 -0690  -0.238 0.071 0.810% 0.810% 0.381 0.643 -0.762* -0.500 -0.595
S(a) 0.750%  0.857** 1.000 0.250 -0452  -0.133 0.367 0.833* 0.786* 0.350 0.214 -0.524 -0417 -0.571
LB(a) -0.050 0.000 0.250 1.000 0.262 0467  0.817%* 0452 -0.286 -0.600 0.048 0.119 -0.167 -0.214
MRSA(f) -0.524  -0690  -0452 0.262 1.000 0.667 0.262 -0.548 -0.738* -0.333 -0.738* 0.810* 0476 0.667

S(f) -0400  -0238  -0.133 0.467 0.667 1.000 0.467 0.167 -0.357 0.000 -0.452 0.476 0417 0.143
LB(f) -0.167 0.071 0367  0817%% 0262 0.467 1.000 0.310 -0.048 -0.283 -0.048 -0.024 -0.383 -0.143
MRSA(PM;s)  0.643 0810%  0.833* 0452 -0.548 0.167 0.310 1.000 0.667 0.238 0476 -0.476 -0.190 -0.643
MRSA/LB(a)  0.714% 0810%  0.786* -0286  -0.738*  -0357  -0.048 0.667 1.000 0.786* 0452 -0.571 -0.524 -0.381
S/LB(a) 0.300 0.381 0.350 -0.600  -0.333 0.000 -0.283 0.238 0.786* 1.000 -0.143 -0.167 0.067 -0.048
MRSA/S(a) 0357 0.643 0.214 0048  -0738% 0452 -0.048 0.476 0.452 -0.143 1.000 -0.738* -0.690 -0.357
MRSA/LB(f) 0310  -0.762*  -0.524 0.119 0.810% 0.476 -0.024 -0.476 -0.571 -0.167 -0.738* 1.000 0.667 0.690
S/LB(f) -0267  -0500  -0417  -0.167 0476 0417 -0.383 -0.190 -0.524 0.067 -0.690 0.667 1.000 -0.024
MRSAS(f)  -0310  -0.595  -0571 -0.214 0.667 0.143 -0.143 -0.643 -0.381 -0.048 -0.357 0.690 -0.024 1.000

T RS 5 RE CBUIN) S 0.01 B, AHSGHE 2 2519 5 * E AR CBGN ) 2 0.05 B, ARG 18 251 s a ARFR A SREAS s £ ARSREEMEREAS . T IR

o MRSA MR BEAR AL SR (P<0.05) g WA AHE, 28 49 CFU-m™(R*=0.53), [FFEAM T, HIRAHM 1 d,
FEH MRSA/LB 5 MRSA(P<0.05) 4 B 2 IEAH G, X 2P SR B TR 110 CFU-m™(R*=0.63 ) 5
AT RE A RO TR EE T, IR ZE i rp MRSA JREL, 25 ZEMEh B B2 T 1.27x10° CFU-m™ (R*=
o MRSA VAN FFE . X SB T 2EFEh MRSA 1 0.71), MRSA Y3755 434 CFU-m™ (R*=0.53),
MRSA/LB MRSA/S HfEA 5 F2 AN 22 1k G B0 25 PR A VR B - B T R 899 CFU »m™ (R’=
AWFFEARTE FIRA S 4 e A 0T 0.94), i, 28FE AN E W E ST 1 CFU-m™, 255,
A3HT, LAIRAS R 5200 R 2 55 MRSA | 4 8 (0 2 # BR 1 H AR R E T 8.07x10 CFU-m™(R*=0.77 ).,
LS Z IR O R . T4 R AR 3 Fs .
HH 3 AT, PR i HAh AR S QR RRE I, XY
HWEERAE 1°C, =5 MRSA W7 ARG} FEG S 23 S FFEE  MRSA 4 ¥ (0 ]

3 BETKH MRSA ZImEZE A5

Table 3 Regression analysis of factors influencing MRSA in air of layer house

i

!

.

3 #ig

AR [RAR (B )17 7 R P

T MRSA(a) Y=-626.14+49.93X 0.53 0.04
MRSA/S Y=-27.08+3.28X 0.63 0.019

H i LB(a) Y=-13 299.13+110.41X 0.63 0.011
MRSA(f) Y=-93 071.57+434.59X 0.53 0.04
S(f) Y=-143 859.10+899.09X 0.94 0.000 1

LB(f) Y=-196 730 117.3+1 271 764.4X 0.71 0.005

LB(f) LB(a) Y=4 726.20+8.07x10°X 0.77 0.002
PM, S(a) Y=-388.93+37.84X 0.52 0.028

MRSA(f) MRSA/LB(f) Y=0.79+3.07x10°X 0.67 0.013
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