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Nasal samples of humans and animals were examined for the presence of Staphylococ-

cus aureus, and subsequently the incidence of enterotoxigenic and methicillin-resistant S.

aureus. Additionally, characteristics of the isolates were studied. The carrier rate of S.

aureus was 42.7P (38/89) for humans, 86.4P (57/66) for pigs, 19.8P (20/101) for cows, and

9.5P(4/42) for chickens. By using a commercial SET-RPLA kit, 22 isolates from humans pro-

duced staphylococcal enterotoxin (SE) A (nQ8), SEB (nQ9), and SEC (nQ5). S. aureus iso-

lates were subjected to genotyping analysis for detection of se genes (sea to see, seg, seh

and sei). The se genes were detected in 25 (65.8P) of 38 human, 34 (59.6P) of 57 pig, and 4

(100P) of 4 chicken isolates. Twenty-five human isolates possessed the sea (nQ8), seb (nQ
4), seb-seg-sei (nQ5), sec-sei (nQ4), sec-seg-sei (nQ1) or seg-sei (nQ3) genes. Thirty-four iso-

lates from pigs and 4 isolates from chickens possessed seg-sei genes.

MRSA was detected from only 5 food handlers. Phenotypic and genotypic characteris-

tics of 3 MRSA isolates from the 3 food handlers in the same facility were identical except

for two phenotypic characteristics. Therefore, the results may suggest that the horizontal

transmission of MRSA occurred in the facility.

Key words: MRSA, Nasal carriage, se genes, Staphylococcus aureus, Staphyococcal enter-

otoxins
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1. ������	
 SE��������	
��
MRSA����	�
��������	�
��
 42.7� (38/89)� ��

86.4� (57/66)� �� 19.8� (20/101)� 
� 9.5� (4/

42)����� SE����������	�
���
� 24.1� (7/29)� ���� ! 20.0� (2/10)� "#$
%&'( 20.0� (2/10)� )#*+&'( 30.0� (3/10)�
,-*+&'( 40.0� (4/10)� �.$%&'( 40.0�
(4/10)�� /01$%&'(2345678��9:;
<7��� =�� MRSA�"#$%&'( >1?@� ,-
*+&'( >3?@� �.$%&'( >1?@ 78�9:

;� (Table 1).

2. SE��������� SE��
�
AB SE�� 22C� SED�� AD 8C� BD 9

C� CD 5C���� (Table 2).

3. SE����� �!"�
�6DE��� �
AB SE�� 22C�FGH

HumanDIJ1:;�� =�� K;8 22C�LD��
IID 3C� IIID 3C� IVD 9C� VIID 5C� VIIID 1

C�DEMN 1C����� =�� SEDOLD�PQR
��� ADO IVD�PQRS 8COTUV7��
(Table 3).

4. se#$%��&'(
Table 4 IWF3XI� SET-RPLAY� SEA, SEB

Table 1. Incidence of S. aureus, enterotoxigenic S. aureus and MRSA in the nares of humans and animals

Host
No. of

samples

No. of
S. aureus

positive

No. of
enterotoxigenic

S. aureus positive�1

No. of
MRSA

positive

Human 89 38 (42.7�) 22 (24.7�) 5 ( 5.6�)

Undergraduate 29 11 (37.9�) 7 (24.1�) 0
Food inspecting worker 10 4 (40.0�) 2 (20.0�) 0
Food handler 50 23 (46.0�) 13 (26.0�) 5 (10.0�)

Vegetable processing worker 10 4 (40.0�) 2 (20.0�) 1 (10.0�)
Ready-to-eat food manufacturing worker 10 7 (70.0�) 3 (30.0�) 0
Bean curd manufacturing worker 10 5 (50.0�) 4 (40.0�) 3 (30.0�)
Fish processing worker 10 2 (20.0�) 0 0
Meat processing worker 10 5 (50.0�) 4 (40.0�) 1 (10.0�)

Pig 66 57 (86.4�) 0 0
Cow 101 20 (19.8�) 0 0
Chicken 42 4 ( 9.5�) 0 0

�1 Staphylococcal enterotoxins (AZD) were detected by the reversed-passive latex agglutination (RPLA) method
using SET-RPLA (Denka Seiken).

Table 2. Enterotoxin types of enterotoxigenic S. aureus isolates from the nares of humans

Host
No. of

isolates

Enterotoxin type�1

A B C

Undergraduate 7 1 6
Food inspecting worker 2 1 1
Food handler

Vegetable processing worker 2 1 1
Ready-to-eat food manufacturing worker 3 3
Bean curd manufacturing worker 4 1 3
Meat processing worker 4 1 2 1

Total 22 8 9 5

�1 See the footnotes on Table 1.

Table 3. Coagulase types of enterotoxigenic S. aureus isolates from the nares of humans

Enterotoxin type�1

(No. of isolates)

Coagulase type

I II III IV V VI VII VIII Non typable

A (n[8) 8

B (n[9) 3 4 1 1
C (n[5) 3 1 1

�1 See the footnotes on Table 1.
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��� SEC������	
��
 22������
����� sea, seb, sec�������� �� 10� 
seg !	� sei ����"#����$%	& !	�
SEA'SED�()*�+,-.� seg�sei������
 3�/0��	& SET-RPLA1.�23� 45� �6
�
�-7 SEA'SED�)*��/0��,-8	
 � se ���9:��;� 23�
 57�< 34�
(59.6=)� �6�
 4�< 4� (100=) seg�sei���
����$%	& 45�
 20�-7� se����/0
��,-8	&

5. MRSA���
>?@ABCD 3E (No. 1'3)� FGHIBCD 1E

(No. 4)� JKHIBCD 1E (No. 5)-7LM��	
MRSA+NO� Table 5 �P�& "QRST+>?@
ABCD+ 3� (No. 1'3)�*U�� SE�� TSST-1

)*N� b-VW3XYZ)*N� se����� SCCmec

���� PFGE[3Y\ (Fig. 1) Q]�	 � �� 1

��^�_`abN� Q]�,-8	&

Table 4. Distribution of sea to see, seg, seh and sei genes in S. aureus isolates from the nares of humans and animals

Enterotoxin type�1

(No. of isolates)
Genotype

Human

Undergraduate
(nc11)

Food inspecting worker
(nc4)

Food handler�2

(nc23)
Pig

(nc57)
Cow

(nc20)
Chicken

(nc4)

SEA (nc8) sea 1 1 6

SEB (nc9) seb 2 2
seb�seg�sei 4 1

SEC (nc5) sec�sei 4
sec�seg�sei 1

SE Non producer seg�sei 1 2 34 4
se negative 3 2 8 23 20

�1 See the footnotes on Table 1.
�2 Vegetable processing (nc4), ready-to-eat food manufacturing (nc7), bean curd manufacturing (nc5), fish processing

(nc2) and meat processing (nc5) workers.

Table 5. Characteristics of MRSA isolates from the nares of food handlers

Human No.�1 1 2 3 4 5

Food facility
Bean curd

manufacturing
facility

Bean curd
manufacturing

facility

Bean curd
manufacturing

facility

Vegetable
processing

facility

Meat
processing

facility

Phenotype
Biotype�2 Human Human Human Human Human
Coagulase type IV III III III III
Enterotoxin type�3 C C C d C
TSST-1 e e e e e
Antibiogram�4 PCG/ABPC/CEZ/

CMZ/KM
PCG/ABPC/CEZ/

CMZ/KM/EM
PCG/ABPC/CEZ/

CMZ/KM/EM
PCG/ABPC/CEZ/

CMZ/KM/EM
PCG/ABPC/CEZ/

CMZ/KM
b-Lactamase e e e e e

Genotype
se type sec�sei sec�sei sec�sei d sec�sei

SCCmec type IV IV IV IV Non typable

�1 The human isolate number corresponds to those of Lane number in Fig. 1.
�2 Biotyping by the method of Devriese.3)

�3 See the footnotes on Table 1.
�4 Abbreviations are shown in Materials and Methods.

Fig. 1. PFGE patterns of SmaI-digested genomic
fragments of MRSA isolates from the nares of
five food handlers. Numbers (1'5) at top of
lanes are corresponded to those of human
numbers in Table 5. M indicates the lambda
ladder DNA concatemers used as molecular
size markers (kb).
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