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II. ������
��� !"#��	
�$%&'�(�)*�+
,-./01$%&2��34��567�89.:
*;�� (Fig. 2a)� Ziehl�Neelsen'� <0.5=>?@
1AB�C 1AD3E1F?�.G���( (Fig.

2b), NocardiaHI51 �J'K�LM��NO�
����
P?QRST1AST 2UV <W 24XYZC  !

5=[\]^_S` <U@abCc defgh^_S`
(Becton Dickinson), ijdklm^_S` <U@a

Table 1. Laboratory finding on admission

Blood chemistry Normal range Peripheral blood Normal range

Na 143 135�151 mEq/L WBC 9.28 3.5�9.9 n103/mL
K 4.3 3.5�5.0 mEq/L RBC 4.25 4.0�5.0 n106/mL
Cl 105 98�108 mEq/L Hb 13.8 12.0�15.0 g/dl
GOT 20 13�33 IU/L Ht 41.6 35�45 =
GPT 16 8�42 IU/L MCV 97.8 80�102 fl
gGTP 31 6�58 IU/L MCH 32.4 27�33 pg
TP 6.3 6.7�8.3 g/dl MCHC 33.1 31�36 g/dl
T-Bil 0.4 0.2�1.2 mg/dl Plt 299 120�380 n103/ml
Glu 81 60�110 mg/dl NEUT= 69 35�70 =
BUN 10 8�20 mg/dl LYMP= 22 20�60 =
CRE 0.7 0.4�1.1 mg/dl MONO= 5.2 o8.00 =
CRP 0.7 p0.3 mg/dl EOSI= 2 o7.00 =

BASO= 0.3 o2.00 =
LUC= 1.5 o5.00 =

Fig. 1. Macroscopic appearance of puruloid
material aspirated from brain lesion

Fig. 2. a Gram stain: branched, filamentous
Gram-positive rods
b Ziehl�Neelsen stain using 0.5=
sulfuric acid for decolorationq partially
acid-fast filamentous rods
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O�! (Fig. 3c)* PQRS HK#G H�I9�� ��
TD!UV#$����7O�W� XVY5�C;?
@7ZO�!* 5E[\6+,#G�	.�#$7]
^;@_`�ab%�cdefg%�h�;���
e@��� (Fig. 3b), ij����kD!* lJmn

5o��WYOa+,#G Hpqrs� �#$�!@
?t 5E[\6+,#G�u^;vwL���xX�
CD! (Fig. 3d)*
5yz{|!�� 16S rRNA }~�|��7TD

!* \6+,#G�����!���7� 200 ml|
0.1 MK�r������6����� 95�� 103
���!* 50 ml| 0.5 M����K������6
7���� �|����7 DNA��6@����|
����k!* 16S rRNA}~��� �5��
 S
¡¢��C; 8UA (5�-AGAGTTTGATCMTGGCT-

CAG-3’), 1485B (5�-TACGGTTACCTTGTTACGA-

Fig. 3. a, b Growth of N. asiatica on 5E sheep blood agar
c Growth of N. asiatica on 2E Ogawa culture medium (left; Kyokuto, light; Nissui)
d Growth comparison between WYO a medium (left) and 5E sheep blood agar (light)
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C-3�)� � � PCR� � � � 	6)
 PCR� �  �
TaKaRa LA-Taq �������� ������ ��
��� 98� 60�� !"� 98� 5�� 57� 10��
72� 60�� 30#�$%� 72� 7&�'(�)*	

��+,�-./012%3456��789�:;
<=)*	"� BigDye Terminator v1.1 Cycle Se-

quencing Kit (Applied Biosystems)��>0?@1
��=)A� ABI PRISM 3130 (Applied Biosystems)

=BA� 16S rRNA CDE�FGHI�JK=)*
	
 LMN	FGHI (1,443 bp) �OA�� DNA

Data Bank of Japan (DDBJ� http://blast.ddbj.nig.

ac.jp/blast/blast_top-j.jsp)�� BLASTPQ=)*
	
 R�ST� N. asiatica (accession number AB

162796, AB097457, AB097456, AB092570)�FG
HI (1,443 bp)U 100VWX�	
 Y	� LMN	C
DEHI� accession no. AB462026U�� DDBJ�
Z[�	 (http: / / getentry. ddbj. nig. ac. jp / top-j.

html)

"\� ]^]_`a!bcdeMf N. asiaticaU

gh�iAST=L	5) (Table 3)

jk�ST�l N. asiatica���mnoUpq	

rsmt!cd� 2003uv CLSI (ClinicalLabo-

ratory Standards Institute: w NCCLS)�M24-A�
xyzN�A�� {�%|-=}~U��rsmt!
cd���7)����	
 �/0�@��0� ����
���_`���=��� 35�� 3\���"MIC

�=�K�	
 R���rs�}��� AmbayeM
���8)��A Disk�Y	� E-test=���	

CLSI�9���KG����������� 

l� Disk����KG��xy¡iA	¢� Disk�
����	rs�W£�¤4!���KG���*
	
 Y	 E-test�MIC�¡¥K�¦�	¢� CLSI�
�KG���Arsmt!��K=)*	 (Table 2)

Nocardia§¨�� I©VI�rsmt!ª�0@��
�&«1)��¬�� Type VI� N. asteroides com-

plexU®W�rsmt!ª�0@=¯��A	


Table 2. Susceptility of N. asistica against antimicrobial agents
S: susceptible, I: intermediate, R: resistant

Antibiotics
MIC

( mg/dl)
Antibiotics

MIC
( mg/dl)

Sulfamethoxazole/Trimethoprim�� 0.38 S Arbekacin 0.25
Minocycline 0.5 S Amikacin 0.5 S
Benzylpenicillin� R Gentamicin� S
Ampicillin 32 Vancomycin °32
Clavulanic acid/Amoxicillin� R Kanamycin� I
Piperacillin °64 Erythromycin °16
Cefazolin °32 Clarithromycin 32 R
Cefotaxim 4 S Clindamycin °32
Ceftazidime 32 Levofloxacin °32
Cefpirome 2 Ciprofloxacin� R
Ceftriaxone� S Pazufloxacin� R
Imipenem/Cilastatin 0.5 S Linezolid� S

�: Disk method
��: E-test

Table 3. Phenotypic property of N. asiatica
(IFM 10838)

Decomposition ofDecomposition of SusceptibilitySusceptibility
Adenine ± IPM 3²
Casein ± TOB 3²
Hypoxanthine ± 5-FU ±
Tyrosine ± KM 2²
Urea ± CPFX ±
Canthine ± GM 3²

Acid fromAcid from Production ofProduction of
Adonitol ± b-Lactamase ²
Arabinose ±
Erithritol ± Utilization ofUtilization of
Galactose ± Citrate ²
Glucose ² Adipic acid ±
Inositol ± Gluconate ±
Maltose ±
Mannose ± Mycolic acid patternMycolic acid pattern
Rhamnose ² Nocardia ²
Sorbitol ± Mycobacterium ±
Mannitol ± Corynebacterium ±

Growth at 45�Growth at 45� ²
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III. � � � �
�������	
�������������
�����MRI����� !"#�$%!�&'
�����( ���� ceftazidime (CAZ)�)* +1 g

,2-/./ 012�� 3� 2.41��
56�
�� �7�"89��:;
��( :�<=>?�
�� �7�@A�:;�BCDE�� Nocardia

FGH��I� J�$%!
KL>&'( M.��
NOPQRJ�S 1TUVWXI STYZ�9[ +4
\/. ] 2/ 0 CAZ�^_�� �4 15.`�VZ
�a!bc�def� CAZ07g IPM/CS�)*
+500 mg,2-/./ �#h�� f3�4�ij
�kl( CRP�mn0��� (Fig. 4)� �4( op
q�rstu( ��0 NocardiaFGH���0`v
>wx��05y�
z{|GH���}�|fy
� (Table 4)� �4 10.`> 21.`�~� CTW�

��������
I��!���0���� VZ!
���$%!0&��4 21.`�( ���L�
VZ07g ST, IPM/CS0MINO�)* +100 mg

,2-/./ �Z�#h�� �4j���( �4 35

.`��MINO0)*f�9[ +100 mg,2-/./
�>���'�� �4 59.`�~� CTW����
������������L�� �4� 2O�W�
�( ��4� 1��MINO�9[0l5�i�
�����L|L�

� �
��( NocardiaFGH���M �¡�¢£¤v
!¥¦§¨¤v!¥�©ª�56������( N.

asteroides��� «
	¬WXI>L®¯0°'
�L�1), 4)� �±( ²m��³�´W N. asteroides>
]
}���LI���µ¶|!�0��H· +N.

Fig. 4. Clinical course
Sulfamethoxazole/Trimethoprim; ST, Minocycline; MINO
Ceftazidime; CAZ, Imipenem/Cilastatin; IPM/CS
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asteroides-like�� 22�������	�
����
����
������	�����������
�� 22�� 9�� Nocardia
���� ����
	���!"4)# 9��$%� 1�& N. asiatica� 
�# N. asiatica�'�()*��+�,-./�&0
�������� 1"2�� 3'4 N. asteroi-

des ��56��7���89��"2�& 16S

rRNA :���;<�����'= N. asiatica�
�89�>�?& =� ���� �&�9,��2
@A!��">�?&BC�9�#
�*���D��E��FAG7�H��/�E�

� �"6� �� 24IJK'=L6�M8/NO
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G7�LTU��V�
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Z��[� ��/\�FAG7�H�&R�9�] 
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G7��3'4^!�_"�89
���9)# FAG7��V#`���� Legionella

7 ���ab7��c$�%�d�9)���"��
e� WYO a f&�%3'4 2gMh�%��V&W
X89"# WYO a f&�%� 5g'ijf&�%'
=2�V&(k� =� NOPQ&WX!l�[� )
m(n?�o�p$q�r�/7*&+�9�"6F
AG7��V#`�,�st�2d���uv& �
���/���BC�9"# ,"� WYO af&�%
�'$� vancomycin�w-���%� Corynebac-

terium
�'$/�� vancomycin�(n?�x�
711)��V�#`��"6� y.
�� Nocardia

G7� Corynebacterium
7�z�&"!�{|10)�
�9��7��}~/z���!�2/�0����
/���BC�9"#
�*����I�E����3��()1��2!

��R� 1"# 3�4���7��5G7� ��?
7� �7� ��7� �6/\7�� �# �����
3�4�3�4���8 2g� =12), 13)� 9:��
�Q��3��	��/()1�&�p��12), 14)� �
�;<�=8�>,1�^!�_"/2��!��
�# �����3�4��5�a	m�?�@a?�
 ���&7[� A�G7?3�4�����BC�
�[� ^!��?��D�'=E��� !�� �
&�BC�8 30g�F��15)# Nocardia
G7�7
�J�a7)(n?� G�?�¡�& ������

¢£���/[7�,������&H,!
�16)# I¤/a7)�c$��"6�¥J/��7�
��p$��&¦K� �#
§¨�NOPQy©K� 16S rRNA:��� PCR

�LM!ª«NO�;<�����'= N. asiatica

�TU������&�Y"#�¬�P�����
®¯� �� °±/\�Q²] ,"�³´µ¶·¤R
��S¸ DNA�T¹! PCR� 16S rRNA:���
LM!ª«NOº��p$���� 
¢£�,��

Table 4. Result of microbiological test

Days after operation Specimen Result

0 Brain abscess Nodardia asiatica
4 Liquor cerebrospinalis (�)
5 Blood (�)
6 Blood (�)
7 Liquor cerebrospinalis (�)

10 Blood (�)
12 Blood (�)
12 Liquor cerebrospinalis (�)
13 Blood (�)
14 Liquor cerebrospinalis (�)
18 Liquor cerebrospinalis (�)
21 Sputa� Nomal flora
21 Liquor cerebrospinalis (�)
39 Liquor cerebrospinalis (�)
45 Liquor cerebrospinalis (�)
55 Liquor cerebrospinalis (�)
55 Liquor cerebrospinalis (�)
74 Liquor cerebrospinalis (�)

(�): no bacterial growth
� Mycobacterial test [Ziehl-Neelsen stain, culture (MIGIT medium), PCR] all (�)
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A Case of Brain Abscess caused by Nocardia asiatica
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Nocardia asiatica was established as a new species within the genus of Nocardia in 2004. We report a
case of brain abscess caused by N. asiatica. It was identified as N. asiatica by 16S rRNA gene sequencing.
Sulfamethoxazole/trimethoprim (ST) and imipenem/cilastatin (IPM/CS) was administered to the pacient
by susceptility test. But symptoms did not improved. Because of fever to last and chest abnormality
shadow, medicine-related pneumonia was suspected. ST and IPM/CS were changed to minocycline (MINO).
The patient restored afterward, who continued taking oral MINO for one year. Then it does not recur.
Reports of new species of Nocardia are increasing recently. To clarify characteristics of infection by new
species is objective in the near future.
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