
�� ��

������������MRSA	
��
���������������	�


����1)��
��2)�� ��2)��� �3)

��� 3), 4!��" #4)��$%�4)

1) &��'()*+,�-./���01����23�
2) ����4
3) �5�6,6����'01�
4)  7�6,6�!�"�#869�

:$% 16& 4; 14'<(= $% 17& 1; 24'<)!

&��'()*+,�-./���>?= �������� (NICU) @A�B�0*CD�
MRSAEF+G',-.	/+H0I?�J= NICU��>?MRSAG',��	K1L2
3MNOPQ RSM= 1999& 12;@A 2002& 5;	T� NICU @A0*CDP MRSA 62

U	
��
���������� (PFGE) HV>= 8641HWXPQ R	YZMRSA	/
[\G]� 11
/�.�56CD= ^_7`0*CDP G/[\�a�bcdef[g�h
iAD�jTk8IADPQlP= NICU,mn01�ao,��/p
9q,:r01Hst
uPYZ= MRSA:r�v;�w4
��/�@AMRSAk0*CDPQ mn�,��/p

+<@A0*CDPMRSA	 PFGEH��uPYZ=xy?�=	��
/�.MNJ=R
DAG G/[\��z/[\MNOPQ mn01	YZ= bcdef[g{	|�>}	~C
k�@ki= MRSA:r�	v;GMRSA�aJ|�CD?>�S�k�A@�LOPQ R
SM= NICUMG��� TSS=?@A�MRSA��AkB?uP 2000& 8;@A NICU,
MC�	 Infection Control Team HY%u=',��	�	��HVOPQR		�	L@M
_= E�H���	�DEFk^_MRSA	GHHI�x�S�kM�= MRSA0*	�J
��LkOP�hiADPQ

Key words: MRSA, NICU, 
��
����������= ',��	�

� �
'K��>?5LCD��Me�c�r	���a

R 60� k Methicillin-resistant Staphylococcus au-

reus (MRSA) MNJ= Pseudomonas aeruginosa HG
�I�x�NOr��=�',��	�P23�CD
?>�Q lP= �&MG�.��[�.�FQ��R
>= �.��[�.NOS�r (VRE) 	T�_Q�
u?�J= UVL',��	�k�IAD?>�Q
����W*�.K�MG#8(XkYZMNJ=

MRSAHG�I�x�'����?�	��Ok�
`L�S�k[AD?>�1), 2)Q lP= �&MG]�
MRSA k��x���
���O�\] Toxic

shock syndrome toxin-1 (TSST-1) �a����^
_	 EMN���� TSS=?@A (NTED) L¡_
T�CD?>�3)¢6)Q ',��	��£`G (1) EF
k¤a�9q�bcL¡�:ru?>�!�"�aO
?��k¥��,¦���= (2) d	EF=,��/p

N�>G,�§¨@A��H<�??Ax��¦�
�k]L_	MN�k= �¦��	�¦�L�©��
	ª�«¡G= ,�¬­F :�®! H¯uPef��
�hiAD?>�7)Q NICUMGEF�°	ef�±
�kL>S�aJ= ,��/p
�a�ef��H�
`²�S�kM��Q
lP= �Me�c�rG9q,�gEu�x`= ³

hFM_ 20¢50� 	BiMh%u?>�Q ,��

jFklm´ (µ814�0022)  7¶�·¸nVo 1�8�1
&��'()*+,�-./���01�
¹rºG�01�

����
TEL: 092�852�0700 :, 2309!
FAX: 092�847�8802
E-mail: kiyosuke@qmed.hosp.go.jp

'K��!�"6»¼ Vol. 15 No. 1 2005. 25

25



�������MRSA����� ��	��	


�����
��
��� ������������
��8), 9)���� ��� MRSA����� ��!�
"��
���#��$����
�%&� MRSA
�$'�(�)�	��
#� �

���*�
�+,�#� ��
	�*����
-
�� �./�� MRSA�01!2��.�3�

"#�$�+/��� 	�*��%&��'��'(
�)45*+67&
�� 8�,5�9�*+�� 
�
�10)�
:;<=� NICU ����>?@2�A-B��
�������@2
C�MRSA
@.#�� %�
@.D� NICU �&@../� MRSA 62 D�
PFGE#
$��/0�E1
2F�� NICU&�
20003 8G9H45� ICT
I6#� )�	�
-

2F�� ��
-�
,&"� J7
KLM�"8
9$���	�	:���&�H� MRSA@.�N
;��
�O��PQ+/��&��(��

�����
1. MRSA���	
19993 1G,+ 20033 12G�RS� NICU<

)J7�T=>? U��VW�X� YZ�@Z7&�
��VW�X�YZ�[\X] ,+� MRSA�^��
J7A UG_�] `9aMRSA��B UCDbEF�
<)GJ��MRSA��7�H'�cd] 
!2#
��

2. 
���
19993 12G,+ 20023 12G�RS� NICU&
@../�MRSA�Le�I./��� 62D


��#�� 
`� MRSA�J&� National Commit-

tee for Clinical Laboratory Standards (NCCLS) �
KLXMfN#�O$�CO�11)� ��� 
��D�
1J� 1D�#� P;�@../�D
$���

3. MRSA�
����
Gene Path �Bg� UBIO-RADQ] 
$�� hi

B�jkilmiRYnS (PFGE) 
CO�� Top
U� SmaI
$�� nSVq�hiB�r� 5.3s
34.9 s, Rt 6.0 V/cm, nSWS 20WS&CO�� E
1�� Finger printing Plus u�v�wx UBIO-

RADQ] 
y$#� E1&�+/�zXY� 80{|
Z
/}D�#J&#�12), 13)�

4. NICU����
>?@2� 20003 8G� NICU� 50~[

�

�CO�� @M��\���k B� �MSO�]
UF^_`] &a����b�cd
e+����\

�%�&�\#� />f�� 37�, 48WS�Y��
>?#MRSA
@.#��

5. NICU�������������
�����@2� NICUB����
#� 20003

8G� 9G� `9a 20023 3G� 3;gh#��
20003 8G� 9G�@2&� 46i

��CO��
20023 3G�@2&� 42i

��CO�� @2
j#�� �k��w�� UF��k] 
$�� l$B
��
$��5&���
VW�� 35�, 48WS�Y
��>?#B��
�m#�>f�n�� �o�p
o#�qd� MRSA�I�
r&#� MSO�]>f
UF^_`] &�s#��

6. NICU�� !
"
20003 5G�,+ NTED�MRSA	�t�uv

#��'�� NICU&�45� Infection Control

Team (ICT) 
I6#� .�3�
)�	�
-
2
F�� "w�
��B� �kl���k�� ��
�s
C�� B������� xyz{
CO�� �
�� ��	�
-�#�����|�}���� �
� ~�W�¡¢"��£a#�
�
CO�� 
,
&"� ��	�
�B��	W�'�� ~�W�¤j
B¥k¦�i"89$
z{(�%��#��

# $
1. MRSA���	
� 1(1)�MRSA�^��7�r§
�#�� 2000

3����k�W��G 9i�"¨©6�^��J
7A�� 
-ªG 0s3i��&r§#���� ���
MRSA��B��CW�� 70{�¨©6�� 
-ª
�O�© 0{ �
H� ��ª 23|Z 5s10{ ��
��O��� U� 1(2)]�

2. 
��%&��
PFGE#
$��E1
CO��%«� NICU,+
@../�MRSA62D��� 11h�k �*+.
/� �/¬/
 AsK�r��#� U� 2]� A�r�
3D� B�r� 1D� C�r� 5D� D�r� 17D�
E�r� 3D� F�r� 1D� G�r� 27D� H�r
� 1D� I�r� 1D� J�r� 1D� K�r� 2D&
�O�� NICU,+@../�MRSA��r���
� D�r�� G�r�&�O��
%/+MRSA�G_��r��r§
� 3��#

�� 20003��� D�r����s'+/� ��ª
G�r�­�§C#���� 20003 5G�,+
MRSA�@../�J7� NTED�t��£+/�
%� NTED�t��£+/�J7 6i,+@../
�MRSA��k1����(®��x¯°k±�

F���K�k1²� Vol. 15 No. 1 2005.

���³, ´��� µ �� ¶� · ¸��¹ �º » ¸¼�����³, ´��� µ �� ¶� · ¸��¹ �º » ¸¼��

26

26



�� ������	� C�� TSST-I
��
���
PFGE������ ������ G���
����
ICT !"#$%&'()� G���*+��,-.
/01�23�4*56/�� '() 789:"�
��*;<=>?@� A�
*BCDE����F7
89:�+��

3. NICU����
GH7I>J�� 50KLM� 5KLNOMRSAF

789:�� P 4 NICU$�QRP>S�� NICU

*TU/��V WX�Y�0F��� Z�[ \]
^ _`aY�0b Fc,
+"� deI
*f�WX
�Y�0g�heYij�k (No. 9) NO 1 CFU/

cm2, `aY�0g�heYij�k (No. 10) NO 5

CFU/cm2Flm789:�� n�� `aY�0�[
 QR9:�MRSA\opqr�GH7I����
3s	tX4 (No. 25) NO 20 CFU/cm2, uvw>
xy9z"tk (No. 29) NO 2 CFU / cm2, {|
�k}0~k���X� (No. 32) NO 2 CFU/cm2

�MRSAF789:��
GH7I !�789:�MRSA���� ���

�F��
���Yij�k��NO789:�� 
�+������>J��� Z���� ������
G���
���� f:*� `aY�0�\]^��
pNO789:�������
��� _P 2b�

4. NICU����	
��
����
2000� 8������XY�\o7I
* 46�

M 6� (13�) FMRSA�=� 2000� 9��\o7
I
* 46�M 10� (21.7�) FMRSA�=
��
�� n�� 2002� 3��\o7I
* 42�M 1�
(2.4�) FMRSA�=
���� 2002� 3� ��
��XY���NO789:� 1�� PFGE��>
J�����01�23�4/�+� G������
�
���� n�� 2000� 8��!� 9�����
�XY��7I �789:�� �+�*�>\�
/��O�� ��
@BN���

5. NICU�
����
2000� 8�NO�#$%&'(���� P 1 S

�!� � � MRSA\op� MRSA\o¡*¢£
/��

P 1 MRSA� \o¤}\o¡�¥¦

§d¨v©�ª«¬­ Vol. 15 No. 1 2005.

��p®M¯�U �°"MRSA�±j�Yikj²³j´µ¶·���%&'(��p®M¯�U �°"MRSA�±j�Yikj²³j´µ¶·���%&'(

27

27



� 2 ���� MRSA 62���	
 ��
��� MRSA 4�� PFGE �����

� 3 PFGE����MRSA������

 !"#$%&'() Vol. 15 No. 1 2005.

*+,-./0123/4 56/78 9/:;<=/>? @/:ABC*+,-./0123/4 56/78 9/:;<=/>? @/:ABC

28

28



� �
PFGE����������MRSA	��
��

��
������ ������	�
������
����� �	�
��14)��� 
!"
�#��
$%"	�&�'()� *�+
$%��,��-.
�/(
�"0-����������� 12
34
56
78� MRSA��!%
9:;�<�5=#
�� >���5=#��?@�ABCDEF
G(H
�I(� MRSA�/�J��<�HK",��L@
�I�-."MN�#��� -
-.�� OP
$Q
"MRSA�	���.� +
9��HK",���
:��R�J�#�� 9�STUV�WXEY�Z�
�,	�"[(�#�� MRSA"
�����-.
��������
.\)���� #��� 2]@

^�Y_`Xa;�MRSA"5=#�� MRSA�!
%"b'�cEdYef
^�Y_`Xa;��
MRSA"5=#��� gd"��,��-.
'�
�h�I�iU^�Y_`Xa"	�&.'�-.�
\)���.#����"� �jk�l�(MRSA

"�m��78� J��h"n"o��
.\)��
��

V�WXEY����MRSA�!����pq
5r10s .��#����15)� ��6���� 2000

� 8t
�!�� 13s.u�vw�Io�� fxd
yAzF{��+
J��h�n�� 34|��'�
V�WXEY���!Q"�}�� MRSA
~b�
��+
�!�� ����
.�l��� 12�
2000� 8t
�!56�� MRSA�!
!"�
�
'�#�Q$����eC�%������!���
�.-���! 3&�"� 3&� �'( 7&�Io��
-
��'( 7&.��78�� MRSA�/�J�
"n"o����
�!
�)#�������� O
*� +��y�x�!�����-.�HK
�!�
�!�� ���16)��� V���Q
�!Q�
+
���!�!�.
\)*�I�17)� �;�'"��
V�WXEY
�!56��56,��;;(� ��
zDCa
-.�� �¡'�� �!56
�¢.�
� (1) WXEY
�!Q��!��-.�
�
O£
�¤���-.� (2) ¥�"�6�¦}��-.��
��/�	�0§�¨(1p©ª�«��¬2'­"
\)���� �Q
�¢�®3�I(� WXEY
�
�	��#���¯w°.��� �6�!�'�
�

± 4 NICU�MRSA345678

4�5i678²³´ Vol. 15 No. 1 2005.

�7%µ�¶�·����MRSA
¸`WY_a`�¹`9º»:��.	�#¼�7%µ�¶�·����MRSA
¸`WY_a`�¹`9º»:��.	�#¼

29

29



���� NICU��MRSA�������	��

��
���������������� �����

�����
� !� �
�"	�#$%&� MRSA���'(�MRSA�

��� )
�%&�*+)

,-��
� ./0
	
12�� /2&,-� NICU����� ICT�#
�
� 3�)
�4��5�� 6�� 71�� 2��
 8 �9:90
� �	� ���&2� � �	
;���<�� NICU
=>.������� 
,
.����!?�"@	#$%A12�=-18)B20)�
�C��4
= ����� &�'(��4�)*
0
� #$+
MRSA����,-1DE�.!�
�(0FE&2��
�4�
�/12�MRSA�#$��GH	�/

12�=-� I0+
J1%&2KLM2� .N3
4�5612.� O7��8$�	&� �4�� G�
GH	�/129>� �� 6�%& NICU
:PQ
.MRSA	;PM��/12� ./0%&� �/
%
MRSA	R-S&%�T��*+)

� .
N34�5612� ���;U+�<=��<� V
��	�.0>W2�� M�� MRSA�/X$	Y8

�;P�� ICT�Z?�9>� ��� ���[0
Q.3�)
�4�\9
� .� 
%
� NICU@
A�MRSA�/BC	Y8
�!�/0�F�
�
)
�4]$��%	 �	&^_`�ab�Hc&
�DEd� �.FC�PGH6���
�Q.�� 
&�e���5� .�
3�)
�40
�f�)��/0�g�IJK�

)
L
�Q.?M�hNM��-� ICT�OP
g
�����@i����3�)
�4
Q-R59>
.S�	����.� M��C��T�,���UV
WXj+"	���/0�� )
T��5;�� 
ICTkY%ZlQ./0�)
�4�[\
)��
�.0>W2��

� �
1) ]^m_� no�p1� q` rs 1999. NICU

a3
�"/WA)�
=>.tuvw`b4x
cyz_{���/�|s }~)
 14(3): 189�
191.

2) d^�e� �f�r� ��g��� hs 1999. iW
�)
L�jk��s �WlPmn��� iW
�U�o�0��
�Q.��s p� 9qC��
%Ar 23.

2) nosts 2001. iW� TSSu0vL NTED�
��4�:�:�'
,.i
 o��s w�x
��j��y 105: 1149�1155.

2) nost� zd`{�� |}��� hs 1995. '(

~���UiW�0vLs w�iW�j�y 31:
371�377.

5) �`	�� ����� �`_�s 1998. ���W
MRSA
,.i��iW�0v4o� ���
�j��� ����WXj+4�� 3�)
��
�4
� �s x�)
�� 10: 97�103.

6) Takahashi, N., H. Nishida. 1997. A new exan-
thematous disease with thrombocytopenia in
newborn infants. Arch. Dis. Child 77: F79.

7) Hospital Infection Control Practices Advisory
Committee. 1997. Recommendations for pre-
venting the apread of vancomycin resistance.
Infect. Control Hosp. Epidemiol. 18: 306�309.

8) �����  1��� �¡¢�� hs 2002. NICU

=>.MRSAabw�£�E�40¤¥¦v
`b4
� �s }~)
 17(3): 250�256.

9) §�)�� .¨��� ��¢�� hs 2002. �3�
i�MRSA�©������0¤¥¦v`
,
.��s }~)
 17(3): 285�284.

10) Mitsuda, T., K. Arai, M. Ibe, et al. 1999. The
influence of methicillin-resistant Staphylococ-
cus aureus (MRSA) carriers in a nursery and
transmission of MRSA to their households. J.
Hosp. Infect. 42: 45�51.

11) National Committee for Clinical Laboratory
Standards. 2002. Methods for dilution antimi-
crobial susceptibility tests for bacteria that
grow aerobically, 4th ed. Approved standard
M7�A5, National Committee for Clinical Labo-
ratory Standards, Villanova, Pa.

12) Fujino, T., N. Mori, A. Kawana. et al. 2001. Mo-
lecular epidemiology of methicillin-resistant
Staphylococcus aureus in a Tokyo Hospital in
2000. Jpn. J. Infect. Dis. 54: 91�93.

13) Kawano, F., H. Miyazaki, J. Takami, et al. 2002.
Molecular epidemiology of methicillin-
resistant Staphylococcus aureus in a Kumamoto
Hospital in 2001. Jpn. J. Infect. Dis. 55: 29�30.

14) �^ª05� �¡M��� «}��� hs 2002. i
W������%&��12�yz_{���j
+"	s }~)
 17(3): 257�263.

15) x� t�¡
¬¢�£� ¤s 1997. �©�tu
vw`b4xcyz_{���­
=>.¥¦®
¯§0MRSA�°w:±`²&¨©§0�ª³
�Ts �U0VWX 24(5): 607�611.

16) Reagan, D. R., B. N. Doebbeling, M. A. Pfaller, et
al. 1991. Elimination of coincident Staphylococ-
cus aureus nasal and hand carriage with intra-
nasal application of mupirocine calcium oint-
ment. Ann. Intern. Med. 114(2): 101�106.

17) «`	¬� q´µe� ��¶­� hs 1994. g�I
JK
=>.MRSA��
�Q.®¯*s IRYO
48(4): 263�268.

18) .° ±� no²·�� ³� �� hs 1998. iW
�´O­��
=>.tuvw`b4xcyz_

w��UVWXj�y Vol. 15 No. 1 2005.

µ¶·¸�����¸�� ¹t�nº ¢�¹»¼º�x´ »�¹¼P�µ¶·¸�����¸�� ¹t�nº ¢�¹»¼º�x´ »�¹¼P�

30

30



�������� �	�
�� 
������
�� 102(11): 1171�1175.

19) ��� �� ����� �� ��  � 2001. !"
NICU#$%&'()*+,-./012��
(MRSA) 34�56 789:�	
��;<�

�=>����� 37(3): 474�478.

20) ?@AB� C�DE� F�G��  � 2003. =>�

HIJKL#$%&'()*+,-./012��34
MNO�789:�	
��P�-� QRST�
33(12): 1537�1539.

21) UVW�� X�YZ� [ \]�  � 2000. ���
^_#$%&,-012��`abc�de9
f8ge1hijkl#m&n�o�pqr� 

�������� 104(8): 851�855.

The Analysis of MRSA Strains by PFGE and the

Infection Control Strategies in NICU

Makiko Kiyosuke,1) Kazuo Sato,2) Masato Seki,2) Megumi Takayanagi,3)

Zenzo Nagasawa,3), 4) Akira Koguchi,4) Ariaki Nagayama4)

1) Department of Clinical Laboratory, Clinical Research Institute,
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In National Kyushu Medical Center, almost half of the new patients carrying MRSA were detected
from the babies hospitalized in neonatal intensive care unit (NICU), and MRSA was one of the most
important pathogens for nosocomial infection in the NICU. For epidemiologic survey, we analyzed the
genotype of 62 MRSA strains isolated between December 1999 and May 2002 in the NICU using pulsed
field gel electrophoresis. The examined strains were consequently classified into 11 groups and an
epidemic period due to type G, which was the most frequently isolated genotype, was observed in 2000.
Furthermore, we attempted to detect MRSA from the environment of NICU and the nasal cavities of NIU
sta#s. MRSA strains were isolated from the surrounding of the patients and some of the sta#’s nasal
cavities. The genotype analysis of these strains with PFGE revealed that all of them were identified type
G. These results suggest that the environment of the patient was contaminated with MRSA when the
outbreak due to MRSA was occurred. Therefore, we organized Infection Control Team in NICU and took
precautions against nosocominal infections. The isolation rate of MRSA was dramatically decreased after
the introduction of the precautions. We believed that the most e#ective precaution for the prevention of
contact infection was the wear of gloves when we care for the patients.
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