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Clostridium perfringens with delayed lactose fermentation isolated from a foodborne outbreak
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A foodborne outbreak of gastroenteritis occurred among persons who had eaten Chinese food in Tokyo

between 20 and 27 December, 2000. As a result of epidemiological investigation, a total of 101 patients ( 18

groups ) of 685 persons ( 42 groups ) who had eaten causal food was reported. Clostridium perfringens serotype

TW47, which produces enterotoxin was isolated from 12 of 50 patients, 1 of 12 food handlers and 2 of 8 foods

at the restaurant and regarded as the cause of the foodborne outbreak. The isolate was atypical strain that the

color of lecithinase reaction on CW agar with egg yolk was orange color, atypical color. We compared pH of

broth cultures after inoculated the isolates from the outbreak and that of isolates from the others. After 24 hours

incubation, pH of cultures after incubated the isolates from the outbreak showed pH 5.0 ~ 6.1 ( pH 5.4 on

average ) , though pH of cultures after incubated the isolates from the other outbreaks showed pH 4.5 ~ 5.1 (

pH 4.8 on average ). It seemed that the lecithinase reaction of the isolate colored orange because the lactose

fermentation of the isolate was delayed than that of the other outbreaks' isolates. The isolate from the outbreak

had typical characteristics of C. perfringens except lecithinase reaction, and 16S rDNA of C. perfringens.
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Table 1. Outline of the Outbreak

Date of occurrence December 20-27, 2000

Place of occurrence Restaurant
No. of patients/No. of at risk 101/685 (14.7%)
No. of patients' groups
18/42
/No. of risk groups 8
Incriminated food Chinese foods
Symptoms Diarrhea (97.0%),

Abdominal pain (74.3%)
Clostridium perfringens
serotype TW 47
Isolated from patients 12/50

Isolated from food handlers 1/12

Isolated from foods 2%/8

Causal bacteria

*Steamed chicken and boiled Chinese wheat-gluten bread

Fig.1. Clostridium perfringens on CW Agar with Egg Yolk

A: Colony of Clostridium perfringens isolated from patient of the outbreak

B: Typical colony of Clostridium perfringens
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Table 2. Characteristics of Clostridium perfringens Isolates

Isolates from

Isolates from

Characteristics the other
the outbreak outbreaks
Growth on aerobic blood agar - -
Motility - -
Spores(Subterminal) + +
Egg yolk agar
Lecithinase production + +
(orange color)
Neutralization
by a-antitoxin * *
Gelatin hydrolysis + +
Milk digestion
( Stormy fermentation) - -
Indole production - -
Carbohydrate fermentation
Glucose +
Maltose +
Lactose + +
(delayed)
Sucrose + +
Salicin - -
Mannitol - -
Raffinose + +
Cellobiose - -
Inulin - -
Inositol + -
Trehalose - -
C. perfringens 16S rDNA + +
Enterotoxin
RPLA method
PCR method

@——e Isolates of the outbreak

O-----O Isolates of the other outbreaks

0 12 24 36 48 72
Incubation Time (hours)
Fig. 2. pH of Culture Media After Incubation of Isolates
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