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Biochemical Properties of Clostridium botulinum Type G
and Clostridium hastiforme

Koichi TAKESHI**
Department of Microbiology, Sapporo Medical College*
(Chief : Prof. K. Oguma)
Department of Epidmiology, Hokkaido Institute of Public Health™*

Biochemical properties, toxin production and bacteriophages of four type G strains of Clostridium
botulinum were studied.

All four strains were motile, hemolytic, weakly proteolytic and positive in H,S production as
well as gelatin liquefaction. All strains, however, were nonsaccharolytic and negative in catalase,
lecithinase, lipase and indole production as well as nitrate reduction. Many spores were formed only
when the organisms were incubated in Tarozzi medium (Cooked Meat Medium containing 29 Bact
peptone and 0.4% NaCl). Purified spores (2x 1y in size) were obtained by incubating the Tarozzi
medium culture fluid in TBYS medium (Trypticase peptone; 5%, Bact peptone ; 0.59, Yeast extract;
0.19%, NaCl; 0.4%, TGC; 0.1%). Low levels of toxin were produced in regular broth cultures but a
high titer of toxin (22,400 mouse 50% lethal doses per ml) was produced by the dialysis tubing
method. The toxicity was increased to about 20 times by the treatment with trypsin. These charac-
teristics were different from those of other types of C. botulinum.

Lysis of cells was induced by mitomycin C(MC) treatment or ultraviolet(UV) irradiation. In the
lysate, no complete phage was observed but many sheath-like rods, the size -of which was 200nm
long and 25nm wide, were found by electron microscopy. One strain(G-2740) was treated with
acridine orange, nitrosoguanidine and MC or UV irradiation in order to get nontoxigenic(and non-
lysogenic) variants. Although a total of 600 colonies were checked, no nontoxigenic strain was
found. ‘

Characteristics of the four strains of Clostridium hastiforme were also studied. They demonst-
rated the same biochemical properties as those of C. botulinum type G except for the toxin produc-
tion. C. hastiforme seems to be a nontoxigenic variant of type G strain. In the MC induced lysates
of C. hastiforme, complete phages were observed. These data suggest that no relationship exists
between the toxigenicity of type G strain and bacteriophages.

(Received September 5, 1986 and accepted October 6, 1986)
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Table 1 Biochemical properties of C. botulinum type G and C. hastiforme.

C. botulinum

C. hastiforme

Test
G-89 G-117 G-2739

G-2740 6461 6467 6470 6477

Motility
Catalase
Hemolysis
Lecithinase
Lipase
Proteolysis
Milk
H.S
Urease
Indole
Nitrate
Gelatin
Esculin —
Starch — — —
Fermentation of
Glucose — - —
Mannitol — — —
Lactose - — -
Sucrose — — -
Maltose — — —
Salicin — — -
Glycerol — — -
Mannose - — -
Xylose — — -
Rhamnose - - -
Arabinose - — -
Trehalose - — -

L+ 1+
L+ 1+
b+ +

I +0+ |
I +0O+ |
I +O+ |

|
i
|

+
+
+

_+.

I+

I +0+ |

|

+

+
+

_|,.

+

|+
b+ +
L+

I +0+ |
I +0O+ |
I+ + |
I +0+ |

|
|
|
|

+
N
L
N

|
|
|
|

C; Coagulated, + ; positive, — ; negative,

Response

Response

\}.\'

5 10 15 min 5 10 15 min

5 10 15 min T 10 15 min

Fig. 1 Identification of the volatile fatty acids produced by C. botulinum type G and C. hastiforme by gas

chromatography.

A acetic, P; propionic, iB; isobutyric, B; butyric,

V ; valeric, iV ; isovaleric,
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Table 2 Sporulation of C. botulinum type G in differ-

ent media.
Medium G-89 G-117 G-2739  G-2740
CMM - — — —
TPG — — — —
TBY - — - —
DS — — — —
Tarozzi + + + +

Type G strains were incubated in five different media at
32°C for 15 days. The culture fluids were treated at 75°C
for 10 min, diluted into 10-fold serial steps, and then
inoculated into BHI broth. Spore numbers were counted
by the MPN method. + ; 10’—10°® spores/m/

Fig. 2 Scanning electron micrograph of spore in C.
botulinum type G, strain G-2740 (x25,000)

) A GRBEE AT 4 A EOELEIM R B 5 BT 539

10

10 1

MLD,/ml

10

1 2 3 4q 7 day

Fig. 3 Toxin production and activation of toxicity by
trypsin treatment in C. botulinum type G,
strain G-2740
The culture was incubated in 50 ml of CMM at
30°C. A portion (2ml) of the culture fluid was
sampled every day, centrifuged and then the
toxin titer determined in mice with or without
trypsin treatment. Also, the culture was incub-
ated by dialysis tube at 30°C for 7days to obtain
the toxin titer.

(0) ; Culture supernatant without trypsin.

(m); Culture supernatant after trypsin treat-
ment.

(8); Culture supernatant obtained from the
dialysis tube without trypsin treatment.
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Fig. 4 Relationship between the dose in ip LDs and
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Fig. 5 Changes in the turbidity of C. botulinum type G and C. hastiforme culture after MC treatment and

UV irradiation

The young cultures (50 m/) were treated with MC or UV irradiation. After incubation at 30°C for 1,
2, 3, and 4hr, each 2 m/ was sampled and then the turbidity assayed by photometer with a 655 nm

wave length.
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Fig. 6 Bacteriophage in induced lysate of C. has-
tiforme, strain GAI-6470 (x120,000)

Fig. 7 Bacteriophage-like particles in induced lysate
of C. botulinum type G, strain G-2740 (X
60,000)
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