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Abstract: The aim of the present study was to investigate toxin genes properties and PFGE pro-

files of S. aureus strains (SA) isolated from cows with subclinical mastitis and clinical mastitis.

Y is HE:2010-12-08

ESWMA - KILE YRR H (2111020001 5 18 LB F IS 3 9% (01140407) s ZUE AR 55 350 B (2011JS006) 5 % B 8 A 9 8
b B R E R K L 30 (20092X08009-146B) 5 b 35 7T 4R b 5y i 36 7% S 3 H (20100222) 54948731 H (2010-C14)

EE® A E FA973-), 5 IRk T PRI 1 NS U R B T AR 2 R 2 S E-mail : xinwang7516 @ yahoo. com.
ens 35 L1 (1988-) o Ao 3 SN AR5 A - BN Z W) 4 T PO & Fb Ko I 7 43 B % € BF9Y . E-mail : weiyiyuan2007 @ yahoo. cn,
TSR RS

* BIEH : /Lt . E-mail : jmeng@mail. umd. edu; f7 9% , E-mail ; yuying(@cau. edu. cn



M TS LR R U 4 T AT R 75 R L R B PFGE 43 B 5% 975

For this purpose, milk samples were sterilely collected from Chinese Holstein cows with subclini-
cal and clinical mastitis. SA strains or methicillin-resistant S. aureus (MRSA) strains were con-
firmed by multiplex PCR based on nuc and mecA genes. SA isolates were recovered and character-
ized by kinds of toxin genes of SA (SEs, ETs, TSST-1 and PVL genes) with PCR and PFGE as-
says. Results were as follows: 69 S. aureus isolates were recovered from 19. 3% subclinical mas-
titis samples (43 isolates) and 14. 8% clinical mastitis samples (26 isolates), in which 5 isolates
from clinical mastitis were mecA-positive S. aureus. From clinical mastitis isolates, SEA, SEB,
SED. SEJ and PVL genes were detected with the rate of 3. 8% (1 isolate), 11.5% (3 isolates),
19.2% (5 isolates), 7. 7% (2 isolates) and 31.2% (10 isolates) , respectively, whereas SEA and
PVL were detected from subclinical mastitis isolates with the rates of 7. 0% (3 isolates) and 84.
1% (37 isolates), respectively. The results implied that SEs may be important pathogenic genes
of S. aureus strains in the cows with clinical mastitis, while PVL may be key pathogenic gene for
the cows with subclinical mastitis. Fifty pulsotypes and seven PFGE lineage groups from A to G
were obtained by PFGE, and S. aureus strains isolated from the same source were classified into
the same cluster. MRSA strains were only isolated from cows with clinical mastitis. The detec-
tion rates of PVL genes in cows with subclinical mastitis were 2. 7 times higher than that with

clinical mastitis. The distribution of virulence genes in S. aureus isolates was distinctly different

between the cows with subclinical mastitis and clinical mastitis via PFGE assays.
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Table 1 Oligonucleotide primers used in PCR
FH 1k THETI PR B /bp SCHR
Gene Upper primer Lower primer Fragment Literature
nuc GCGATTGATGGTGATACGGTT AGCCAAGCCTTGACGAACTAAAGC 279 [6]
mecA GTAGAAATGACTGAACGTCCGATAA CCAATTCCACATTGTTTCGGTCTAA 310 [7]
PVL ATCATTAGGTAAAATGTCTGG GCATCAAGTGTATTGGA 133 (8]
ACATGATCCA TAGCAAAAGC
SEA GGTTATCAATGTGCGGGTGG CGGCACTTTTTTCTCTTCGG 102 [4]
SEB GTATGGTGGTGTAACTGAGC CCAAATAGTGACGAGTTAGG 164 [4]
SEC AGATGAAGTAGTTGATGTGTATGG CACACTTTTAGAATCAACCG 451 [4]
SED CCAATAATAGGAGAAAATAAAAG ATTGGTATTTTTTTTCGTTC 278 [4]
SEE AGGTTTTTTCACAGGTCATCC CTTTTTTTTCTTCGGTCAATC 209 [4]
SEG TGCTATCGACACACTACAACC CCAGATTCAAATGCAGAACC 704 [4]
SEH CGAAAGCAGAAGATTTACACG GACCTTTACTTATTTCGCTGTC 495 [4]
SEI GACAACAAAACTGTCGAAACTG CCATATTCTTTGCCTTTACCAG 630 [4]
SEJ CATCAGAACTGTTGTTCCGCTAG CTGAATTTTACCATCAAAGGTAC 142 [4]
TSST-1 ACCCCTGTTCCCTTATCATC TTTTCAGTATTTGTAACGCC 326 [4]
ETA ATATCAACGTGAGGGCTCTAGTAC ATGCAGTCAGCTTCTTACTGCTA 1155 [9]
ETB CACACATTACGGATAATGCAAG TCAACCGAATAGAGTGAACTTATCT 604 [9]
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Table 2 Prevalence gene of S. aureus in subclinical mastitis and clinical mastitis

P =R S. aureus FHERE 5 %L 53 S B Rk B mecA 3 P BH M T4 MR 4R
Origin Sample S. aureus positive Number of isolates mecA positive
NAIZS 119 23(19.3%) 43 000%)

I 176 26(14.8%) 26 5(19.2%)

By 295 43(14.6%) 69 5(7.2%)

CNEEAS BHPERE S B 1~2 A S, aureus TPR

There were 1-2 positive samples from each isolate
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Table 3 Distribution of PVL, SEs, TSST-1 and ETs genes of S. aureus from bovine subclinical mastitis and bovine clinical masti-

tis

R BREO Origin SEA (%) SEB (%) SED (%) SEJ (Y% 4+ Total PVL
I R (43 B 3(7.0%) 0 0 0 3(7.0%) 37(86.0%)
Il K (26 Bk 1(3.8%) 3(11.5%) 5(19.2%) 2(7.7%) 9(34.6%) 10(38.5%)
2369 B 4(5.8%) 3(4.3%) 5(7.2%) 2(2.9%) 12A17.4%) 47(68.1%)

SEC,SEE.SEG.SEH SEI,TSST-1,ETA Fl ETB 3P 7 I R K W PR 7L B 4 43 B TR Ak v 3589 2 46 5]
SEC, SEE, SEG, SHE, SEI, TSST-1, ETA and ETB genes were not detected in isolates from clinical and subclinical mastitis
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Fig. 1 Dendrogram of PFGE patterns showing the relatedness of 69 S. aureus strains
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