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Characterization and Investigation of Staphylococcus
aureus zfb Isolates from Bovine Mastitis

HE Na'?  WANG Chang-Fa'~ YANG Hong-Jun' HE Hong-Bin'~ YANG Shao-Hua'
WANG Li-Qun’* GAO Yun-Dong' ZHONG Ji-Feng'

(1. Research Center of Dairy Cattle, Shandong Academy of Agricultural Science, Jinan, Shandong 250100, China)
(2. Northeast Agricultural University, Harbin, Heilongjiang 150030, China)

Abstract: A Staphylococcus aureus strain, designated zfb, was isolated from a clinical bovine mastitis case
of a dairy cow. Staphylococcus aureus zfb can have resistance to methicillin and no lipase contrast by ATCC
25923. The production of the capsule was assessed by the diffuse colonial morphology in serumsoft agar. A
mouse infection model was used to determine the LDs, and the invasiveness of SA zfb. The LDs, of SA
25923 to experimental mice was 107*%/mL, and the LDs; of SA zfb to experimental mice was 10733 /mL.
The purpose to detect characteristics of SA zfb makes it an interesting candidate for the preparation and as-
say of an avirulent mutants against staphylococcal infections and further investigate on pathogenic mecha-

nism.
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( )
=, 5%~50% P : BALB/c  ,21d~254d,
[4]’
30 1.2 WA E
51 (Hemolysin, HL), 1.2.1 A EEN:
, CAMP SA zfb 37°C
A, , , 12 h,
-1
: tl ,37°C 18h,  ATCC 25923
, ) -DNA
SAzfb ATCC
25923 , 37°C 18 h
; 100°C 15 min, 50 uL
-DNA , 37°C 4 h,
80% p- > 5mm DNA ( )
B- , , 37°C
, 1 mol/L ,
, zfb : ,
p ; 0.5 mL
(EDTA ),
(zfb) , 24 h , 37°C , 05h
; 1, 6 h, ,
1 MRS ’ ’
1.1 R4 ; ,
: zfb(Staphylococcus aureus
zfb, SA zfb) , CAMP Litwin "]
; , CAMP B
ATCC 25923 (Str. agalactiae CVCC CAMP (Str.
1886) agalactiae CVCC 1886 )
M-H , 37°C 18 h~24 h
DNA
DNA Baird-Parker 110
; , 110
110 (m110-SSA) (m110-SSA) m110-SSA
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) 2% ) 37°C
18 h~24 h m110-SSA(pH 6.0)
( ) [8]
(D) ©) ,
ml110-SSA(pH 7.0),
8h R 9 mmol/L NaCl
K-B ,
M-H 2%~4% NaCl ,35°C 24 h,
=19 mm, MRSA
(European Antimicrobial Resistance Surveillance

System, 2002)
1.2.2 WE PCRZEHN o, BIiRME:

>

oF1: 5-GAAGTCTGGTGAAAACCCTGA-3'"; aF2:
5'-TGAATCCTGTCGCTAATGCC-3" BT1: 5'-CAATA
GTGCCAAAGCCGAAT-3"; BT2: 5-TCCAGCACCA
CAACGAGAAT-3' 1h

DNA
ca-HL 704 bp, B-HL 496 bp 25 uL PCR
: 10xPCR buffer 2.5 pL, Mg®" 1.5 uL,
dNTPs 0.5 pL, Taq 0.5 pL, 1 pL,
2 uL, 14 uL : 94°C 3 min;
94°C 1 min, 60°C 45 s, 72°C 1 min, 30 ; 72°C
10 min
123 B-BMREFAEKFFIY E:
B- (hlb)
number NC _007622) ,
(ORF) 993 bp
1 5-GCGGATCCATGGTGAAAAAAACAAAAT-3'
BamH I , : 5'-GCAAGCT
TCTATTTACTATAGGCTTTGAT-3' Hind III
PCR pMD18-T ,
E. coli JM109, BamH [ Hind III

GenBank

(Accession

1.2.4 FHHEIFXENE:
37°C 72 h, 4000 rpm
, 10" CFU/mL 21 d~25d
, 6 , 6
(10* CFU/mL~10"" CFU/mL)
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37°C 18 h, ODgp
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,37°C , ,
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21 FRBILFE
SA zfb ATCC 25923
1

#x1 FREERE b REEEF ATCC 25923 H
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Table 1 Phenotypic characteristics of strain SA
zfb and 25923

Characteristic zfb 25923
o- a-hemolysin 4 +
B- B-hemolysin + +
Coagulase 4 +
Clumping factor
Lipase
Thermonuclease 4
CAMP CAMP factor 4 4
Mannitol utilization " "
DNA  DNAse + +

pH 7.0 m110-SSA

Colonial morphology in D D
m110-SSA at pH 7.0

pH 6.0 m110-SSA

Colonial morphology in D C
m110-SSA at pH 6.0

pH 7.0

L D D

At pH 7.0 after in vivo growth
pH 6.0 - D C

At pH 6.0 after in vivo growth
R w

Resistance to methicillin

Note: D: Diffuse; C: Compact (colonial morphology in m110-SSA
medium); R: resistant to antibiotics; W: without resistant to antibi-
otics.
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a c
E1 REEK CAMP R Ei(a). W AAXBEE(D) 5 BEEBEF £ £ E (c)
Fig. 1 Identification of CAMP reaction (a), thermonuclease (b) and lipase (c)
TA: zfb; B: ATCC 25923.
Note: A: SAzfb; B: Type strain 25923.
SA zfb ATCC 25923 SA zfb § s
B , , ORF 993 bp( . EF690812),
CAMP 330 R hib (
SA zfb CAMP : NC _007622) 98.5%,
ATCC 25923( a b); > 99.4% 15 s
SAzfb mL10-SSA G94T, G165C, A300G, C318T, T336C, T351G,
, ( T390A, G435A, A496G, T567A, TS73C, C678T,
°); SA zfb T942C, C969T, A972T(NC_007622 ),
Ala32Ser, Ile166Val
22 WEPCRERM a. piEMELR 2.3 HHHFLRME
SA zfb ATCC 25923 25923 zfb
PCR o B ( 2 SA zfb LD50
2) SA 4.33, 25923 2.5
zfb a 25923 24 NERBEREN

El2 ofipAMEEENE PCREELR

Fig. 2 Identification of a-HL and p-HL gene

Note: M: Marker DL 2000; 1: Type strain 25923 a-HL gene;
2: Isolate SAzfb a-HL gene; 3: Type strain 25923 B-HL gene;
4: Isolate SA zfb B-HL gene.

SA zfb(10° CFU/mL)
, 2h 100 ,

K2 LEESEEE 25923 F1 SA zfb X/ R BT £
B EXLWER

Table 2 LDSO0 of mice infected with ACTT25923
and SAzfb respectively

25923 Zfb
Animal / /
Dilution Number  Mortality/Survival — Mortality/Survival
107! 6 6/0 6/0
1072 6 5/1 5/1
107 6 1/5 6/0
107 6 0/6 2/4
10°° 6 0/6 2/4
10°° 6 0/6 2/4
Total 36 12/23 23/13
LDs, 2.50 433
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10 h 2.7x10" CFU/mL e,
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L \
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Fig. 3 Recovery of viable S. aureus from kidney, lung and
liver of mice after intraperitoneal inoculation with S. aureus > pH 6.0
which isolated from a subclinical bovine mastitis. Data are the B

mean +SD log CFU/g

, Bogni  (1998)
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