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1. ����������� (Fig. 1)
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%��� j(/.��UW 26U (43¢)����� �
�E�W� C. hathewayi (63¢)£ C. citroniae (67¢)

�j(@¤A1¥%��1� C. aldenense (20¢)£ C.

symbiosum (17¢)�WF%�� (Table 2)� 60U��
��-��� �������/ AC#$�nopqr
� 24h5� 48h5� 72h5#'0�u,/G¦0
�� ����� u,1-w§��U~¨��U1H©
0� 72h5#'�W� 48UWIª 3R5 mm�u,
/� «� 12UW� 2 mm�r�D�%�¨��u,
/@¤0�¬E1(�~���� ���¨��u,/
@¤0�UW� ��� C. symbiosum����� @�
���W� ���®� 24h5�#'�WJ¯�°
�%�±@� K²1££L³0�u,�� -w��u
,®W-w�� ´k~� Bacteroides�?µ0���
1� 72h5�¶�#'�W� 0·��J¯1M¸N~
��� (Fig. 1)� #OW� �'��P#���W££¹
#�MQD����� C. symbiosum�´� 5���
���Wu,@��!¡/.��%���

2. (��)*+,$ Clostridium $�����
�������-	.$/0(12+$34
	
2�0�R�U���*+, 32A-�. 20A

���6�����5/ Table 1�º0��
C. hathewayi 16U� 20 A�-i���xAW

36.4R98.5¢� 32AW��� 99.9¢~¥���xA

Fig. 1. Cellular morphologies and colonies of C. clostridioforme group and C. symbiosum
a) Spore stain of C. hathewayi
b) Gram stain of C. clostridioforme
c) Gram stain of C. bolteae
d) Gram stain of C. citroniae
e) Gram stain of C. aldenense
f) Gram stain of C. symbiosum

g) C. clostridioforme group and C. symbiosum on Anaero-Columbia agar with rabbit blood after 72
h of incubation. Colonies of C. clostridioforme group (right) are circular with slight irregular

edges and attained a diameter of 3�5 mm. In comparison, C. symbiosum (left) forms small colony.

Clostridium clostridioforme group����»��2�Clostridium clostridioforme group����»��2�

%&�>=��¼½ Vol. 20 No. 1 2010. 11
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Morphological and Biochemical Identification of Cigar-Shaped Clostridia

Yasushi Daimon,1) Kaori Tanaka,2) Kunitomo Watanabe2)

1) Clinical Laboratory, Kyoto Prefectural Yosanoumi Hospital
2) Division of Anaerobe Research, Life Science Research Center, Gifu University

Clostridium clostridioforme has been known to be phenotypically heterogeneous species with cigar-
shaped morphology. Recent taxonomic studies have shown that C. clostridioforme represents five distinct
species in the C. clostridioforme group: Clostridium hathewayi, C. clostridioforme, Clostridium bolteae,
Clostridium citroniae, and Clostridium aldenense. A total of 60 strains isolated in our laboratory as the
cigar-shaped clostridia were identified through end-product analysis and 16S rRNA sequencing as follows:
C. hathewayi (16 strains), C. clostridioforme (10), C. bolteae (11), C. citroniae (6), C. aldenense (5), and C.
symbiosum (12). Biochemical characteristics for those isolates were investigated using commercially
available identification kits. C. citroniae and C. aldenense were distinguished from each other by the results
for rhamnose, b-glucuronidase, b-galactocidase (C. citroniae : �, �, �, C. aldenense � �, �, �, respectively),
although both of them were indole positive. C. hathewayi was di#erentiated from other species in C.
clostridioforme group by the positive reaction of cellobiose, a-arabinosidase, N-acetylglucosaminidase. It
was di$cult to distinguish between C. clostridioforme and C. bolteae by phenotypic characteristics. C.
symbiosum was distinguishable from C. clostridioforme group in colonial size.
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