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Analysis of resistance and virulence genes of foodborne
Staphylococcus aureus in northwestern Hubei Province
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Abstract; Objective To understand the prevalence, drug resistance, and virulence gene distribution of foodborne

Staphylococcus aureus in northwestern Hubei Province. Methods A total of 303 food samples were collected from

Xiangyang City, Shiyan City, and Suizhou City of Hubei Province for Staphylococcus aureus screening. Toxic genes and

methicillin-resistant  Staphylococcus aureus ( MRSA ) were detected with PCR method. The drug resistance of

Staphylococcus aureus was determined with K-B paper diffusion method. Results  Staphylococcus aureus strain was

determined from 41 samples with the positive rate of 13.53%. Among them, the highest detection rate was from raw meat

products (23.91%, 22/92). Among the enterotoxigenic strains, the strain carrying sea was the most common, accounting

for 87.80% (36/41). The strains carrying eta and tst accounted for 97. 56% (40/41) and 7.32% (3/41), respectively.

Strains carrying three or more enterotoxin genes accounted for 17.07% (7/41). 2.44% (1/41) of strains carry eta and tst

simultaneously. The drug susceptibility result showed that the penicillin, tetracycline, erythromycin, and doxycycline

accounted for 78.05% (32/41), 43.90% (18/41), 31.71% (13/41) and 21.95% (9/41) respectively. The mecA

gene test showed that 19.51% (8/41) of the strains were MRSA strains. Conclusion Foodborne Staphylococcus aureus in

northwestern Hubei Province had a higher detection rate, toxic gene carring rate, and multiple drug resistance. Related

departments need to strengthen food safety monitoring to control the spread of the strain.
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R Z A, AR A K, H 505
Pl e AWM SEE TS, KA ERER
(sea~see) 3¢ [z 3 i & B K (eta, eth) F rh 3 1
RICLEBMERE R (1st) S Z TP 32 1 B 7, Horb g 3
FESHBEY N E R, 55 EERE
il 45 BB 0 (CDC) Y BoR  EEA R Y
HRE G 6 R 4 K B R AR 0L, 20 o RO R
B 33% ., TEFRE, HENH 8. 87% MY
e E A AREI RN, EFKk, BT
LA R W1z R 4 B 60 A BR T T 24 1] B H
el A1 A Dl 00 /e o L 1 TR
N S IR U D0 i £ 7 i | o (A P = /7 Sy o e
7] BRI 75 G AR B0 T 24 1k DL K 7 O KR PR R IR A

HEAT WA A, LY O 4 a1 o R I
S R (0 T )RR T R R Y A A B LT 2 4 Y
BRI S %

1 #MH5FZE
1.1 #H
111 FEMCEIE

2018 4F 4~12 A, Ti1dv 4 +HEvT (AT Bl
T 25 R AR T A 52 T 3 S A~ PR e o e B AR P AR
i B R WAL B S BRI R AR
THEUIAHOC I A 28 | R 2 38 L B | Al LK
TV IRAEIE 303 5, LR 1, AR TR AR O 4 B
O3 2 BRE (ATCC 29213 (ATCC 25923) , 213 [
b S 2= B f e 2= e A e B

K1 AR XA 2 B B ()

Table 1 Types and quantity of samples in different regions

jo/ B3 g T Fii 1 17 it
A= R B KGR AR ) S R LT 38 40 14 92
F SRR R 11 4 14 29

ESE QIR Y] 17 20 1 38

Az T 17 9 12 38

EF T A 19 10 15 44
LE - Ni=es 3 5 13 21

%% 4 8 2 14

AR IR (KR ok Rt 0 8 0 8

PR 0 4 0 4

AL T =A 0 6 0 6
fipss 0 9 0 9

A1l 109 123 71 303

1.1.2 FBAUE 5l

T AE Al PUIE IR B IR A R E R K
B A M EE R RN (PCR) H R P B (€ H
TaKaRa) | 5BEB AR 5 58 (35 Bio-Rad) .

7. 5% F AN A 1% | Baird-Parker EHR g0 35
W IR MH B 15 9% k| 4 0600 45 BR T B (LG R
SEXWE A T IR LA A BR AN 5 T 2 AR R
(BT A W 500 AT RS ) ) 5 40 i 56 P 4 DNA R
2 B iR 57 & ( Rapid Bacterial Genomic DNA
Isolation Kit) ,DNA Marker B}l Ff PCR ¥ #% i %) &
(Taq DNA polymerase ) 538 7| ¥ W { A= T A= 9 T 72
(L) e A BRA A, A RS sea
seb sec sed . see, 3¢ [ I K FE A eta  eth, 7 MR
LR A IR B R I a5, TSP AR 245 3K T mecAd 11
SIS BCHk [ 6-7] %3, i LB AEY TRARA
CikEyia
1.2 ik
1.2.1 4o 5%E

WotE RS b B S B A E S I/ OGB
4789. 10—2016¢ £ i % 2 [F K bn ife £ & A= 9 %

W5 & O AREAE) Y kT, R e
007 28 BR DA TR R T -20 CARAE
1.2.2 55 PR 20 8 HORT 58 PR A il

AR I0 5, 15 TR 5% 7 WOAE 4 B 008 49 PR TE TR
PR, e BECA0 B 3 DR 2 DN A e s i 12458 700 6 80 17 12 L
B RARIERYL, -20 CIR-AF

PCR LY 3 mecA A K6 0 Tiif 4R G K 4
w0 % 4 Bk B (. methicillin-resistant Staphylococcus
aureus , MRSA) # #% "' . PCR W& % . F T W5l
Y45 2 pL (10 pmol/L) , BiAZ 2 wl,2xTaqg PCR
Master Mix 10 wL,ddH,0 %M & 20 pL, PCR Jz b
ZAF .95 CHAENE 4 min; 95 C ATk 45 5,45 CiB
K 45 5,72 °C HEff 45 s, 35 ASE R 72 °C I il
7 min, PCR /=¥ 2. 5% 3t g 0 % I L Uk, 58 BE I
BRI,

SRR 6-7]) ik, X B F 5 H (sea ~ see) |
RIFWRIEN (eta eth) T EEVEIR T LR G IERE R
BN Cost) FEATY IR, PCR MK Z . b FUz5
W4 6 pL, B 3 pl, 2 x Tag PCR Master Mix
15 wL,ddH,0 %2 30 wL, PCR SR 45 1F:95 °C i
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A5 4 min;95 CAZME: 45 5,48 CiE k 45 5,72 C #E
fifi 1 min, 35 MEF ;72 C LM 7 min, PCR 729
2% B N W B S LK, BE TS AR B G A
1,23 < v (5 g B T T 24 A A
SO PR, R K-B 40 R ¥ Bk i 47 24 0K
B HLBE SRR 2 IR SE [ W PR 0 52 46 2 b o P 2
(Clinical and Laboratory Standards Institute , CLSI) #5
#E (2018 CLSI M100-S28 1 3C it ) ' 25 i3 3 T
MPtERUETRR LB T 4% K KK
R UARER ZVWUAR HFNYE FORER K H
Mg/ AN IE R MR "ER,

2 H#R
2.1 AR Hb XA R

TR T VR AR R b 4 U (0 A K B A R
B, O 22.029% (24/109) , FE FH T T BE M T 4G Hh 6
43918 10.57% (13/123) F1 5. 63% (4/71)

2.2 NIEI R i 4 0 A BR T YR R R T bR
B Z M4 A

I 41 iy FE K S 4 BT A BRI, PR R
13.53% (41/303) , A [ 2 BUAE b v, 26 PR A o A i
R (23.91%,22/92) , Ho b G 1A 39 YA R
26.67% ( 16/60) , ¥ % AL F & H K A 25.00%
(6/24)  HAbAE PSS (BEHIAF M) & il R
W HICRE B, R R R SRR R
(20.69% ,6/29) , 2 DA il & K R AR (9. 09%,
4/44) , WA E MBI AL, BHERENT sea
R A 5 (87.80% ,36/41) , R KRR IEH eta
Al eth (1)K H R 0 5l 97.56% (40/41) .9.76%
(4741) , MEEMWARLEAIETE R FERH 0 BYKE TR
K 7.32%(3/41) . AFEEYRE M h, Az ] R
TR il it 70 5 TR BR sea BT R IR 100. 00% 5 3 X
S B RL D AR B TR R eta HORS HE BRIy
100. 00% , WL 3 2,

K2 AR ZE R A b 60 7 A BR A AR O B B R R R A

Table 2 Detection of Staphylococcus aureus strain in different types of food and distribution of toxin genes

AR S

e

fetn

W0 0 2 TR R 1 R R PR 4 AR L/ 9%

ke

/% sea seb

sec sed see eta eth tst

BRI S R

23.91(22/92) 86.36(19/22) 18.18(4/22)

36.36(8/22) 18.18(4/22) 9.09(2/22) 95.45(21/22) 9.09(2/22) 9.09(2/22)

i i o 3 AL

R CAMIEEL 20.69(6/29)  83.33(5/6)  33.33(2/6) 33.33(2/6) 16.67(1/6) — 100.00(6/6) 16.67(1/6) —

ZRE AR R ) 13.16(5/38)  80.00(4/5)  60.00(3/5)  40.00(2/5)  20.00(1/5) 20.00(1/5) 100.00(5/5) — —

- A G 10.53(4/38) 100.00(4/4)  25.00(1/4) — — — 100. 00(4/4) — —
o A 9.00(4/44) 100.00(4/4)  50.00(2/4)  25.00(1/4) — 50.00(2/4) 100.00(4/4) 25.00(1/4) 25.00(1/4)

" RE HE 0.00(0/21) — — — — _ _ _ _

7] 0.00(0/14) — — — _ _ _ _ _

KRR ORA ki ) 0.00(0/8) — — — — — _ _ _

i) AL 0.00(0/4) — — — — _ _ _ —

KE X 0.00(0/6) — — — — — _ _ _

fh it 0.00(0/9) — — _ _ _ _ _ _
fit 13.53(41/303) 87.80(36/41) 29.27(12/41) 31.71(13/41) 14.63(6/41) 12.20(5/41) 97.56(40/41) 9.76(4/41) 7.32(3/41)

o — R AR
2.3 FREERL A S A

B maE R IEN (sea~see) MR HRT ,H 13 £
AT sea, 16 B [7] BF 455 47 P A i 2 28 L 1A, 7 bk (W]
A5 3 PP DL B e R IR #Eaf 3 R I %
K (eta F1 eth) AR EEMEIR s 28 G AFEBE R 3L (est) 1Y
B RE A 35 MR KA era, A 3 BRIFIHTHE AT eta A1
eth 1 B [E) - HEHF eta F osto
2.4 TPk b

41 BRIy B AR T 12 Fhbe Ak R i 25 O 56 45 R
ULIE 1, 65.85% (27/41) (43 &5 BB P RN DL B 1 45¢
AR, oy B R &R AR,
78.05% (32/41), H R ZEWHFE 4% K ML KT
., 0 A 43.90% (18/41) . 31.71% ( 13/41) Fi
21.95%(9/41) . XMW T R ER A5 R B

T ZITH 25 HTE 10. 00% ~20. 00% Z 8] , W TP & |
ik file FRY e/ PR A0 E PR R R R T B T 24 2 1
<10%
2.5 MRSA BBk 25 P F0 8 7 HE K 43 by

A 8 MR B BRI RY 1 1 mecA R 25717 (L&
2), 5 25 B0 5 K Y Sk A8 PG T 24 1A Bk — 2
MRSA B BEHAT 5 Bk U8 T 48 R i 5, 2 BROR VR T
IR RS W 7/ /Wl G- A I
MRSA B Pk X} 75 % 2 f sk /09 T M 25 R ¥ N
100.00% (8/8) , X £L %5 & | MU IR R A 55 &R 1Y T 24
AR 87.50% (7/8) .75.00% (6/8) Fl 62.50%
(5/8) % HAhHT A= R T 25 2 4E 12. 50% ~ 50. 00%
Z0E), WL 3., MRSA & bR TR 24 4 B G K F At
S AR, HOMRSA B Bk 2= /0 %F 3 MM bk &R
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Figure 1 Drug resistance of isolated Staphylococcus aureus strains
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Figure 2 Staphylococcus aureus mecA gene amplification and

agarose gel electrophoresis
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Figure 3 Distribution of drug resistance of MRSA strains
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Mechanism of water-soluble propolis in alleviating ulcerative colitis in rats
ZHOU Hua, ZHANG Min
( Department of Physiology, Anhui Medical College, Anhui Hefei 230601, China)

Abstract ; Objective To investigate the mechanism of water-soluble propolis ( WSP) in relieving dextran sulfate sodium
(DSS) -induced intestinal inflammation in ulcerative colitis (UC) rats. Methods

5 groups: CON, DSS, L-WSP, M-WSP, H-WSP. By measuring disease activity index ( DAI) score, colon length, small

SD rats were randomly divided into

intestinal mucosa permeability and histological score ( HS) of rats, the degree of intestinal inflammation injury in each
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