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Introduction

Listeria monocytogenes (LM) is the causative agent of listeriosis, which affects




both humans and animals. Serotypes 1/2a, 1/2b, 1/2¢, and 4b are responsible for most
human listeriosis cases. Foodborne illnesses caused by LM cause meningitis,
septicemia, and abortion. The mortality rate of listeriosis is approximately 30%. In the
United States, human listeriosis affects approximately 1,600 individuals, causing 255
deaths each year. In Japan, no outbreaks of listeriosis have been reported, except for
one case of foodborne listeriosis caused by consumption of natural cheese in Hokkaido.
Milk and meat-related products have been suggested to be sources of foodborne
listeriosis. However, only limited molecular epidemiological data are available in this
regard. Therefore, the aim of this study was to determine the prevalence of LM and
molecular characteristics of the isolates in dairy and beef cattle in order to provide

basic data for the control of LM infection.

Materials and methods

Two hundred and ten samples of bovine colostrum were collected from 21 dairy
cattle in Hokkaido; 1,738 samples of feces of healthy black beef cattle were collected
from 129 farms in the following three areas: the northern (Hokkaido prefecture),
central (Gifu and Mie prefectures), and southern (Oita, Miyazaki, and Kagoshima
prefectures) areas. Furthermore, 315 samples of beef meat were collected from retail
stores in three areas. LM was isolated from these samples. The LM isolates were
serotyped, genotyped, and examined using epidemic clone (EC) markers and PCR. The
isolates from bovine colostrum and black beef cattle were examined by antimicrobial
susceptibility assays, and the isolates from black beef cattle and beef meat were

examined for their ability to form biofilms.

Results

Of the bovine colostrum samples, 7.6% were positive for LM. Serotyping of 80
isolates identified the 1/2b (55%) and 4b (45%) serotypes. Of the black beef cattle fecal
samples, 6.0% were positive for LM. The prevalence of LM among feces of black beef
cattle for each area was as follows: northern, 11.4%; central, 2.8%; and southern, 2.9%.
The prevalence data indicated that the isolation rate in the northern area was
significantly higher than that in the central or southern area. Serotyping of the black
beef cattle isolates identified 1/2b as the most prevalent serotype (40.5%), followed by
1/2a (36.9%), 4b (21.6%), and 4ab (1.0%). The isolates from the northern farms were
genetically diverse compared to those from central and southern farms; nine genotypes
were isolated from one farm in the northern area. Of the 315 beef meat samples, 7.3%

were positive for LM. Serotyping of beef meat isolates identified 1/2¢ as the most




prevalent serotype (62.6%), followed by 4b (26.1%) and 1/2a (11.3%). The LM isolates
possessing the EC marker were isolated from bovine colostrum, black beef cattle, and
beef meat. Furthermore, some genotypes of the isolates from bovine colostrum and
black beef cattle were identical to those of human clinical isolates. The isolates from
bovine colostrum and black beef cattle were susceptible to 12 antimicrobial agents.
The 1/2c¢ isolates from beef meat showed low genetic diversity and had high
biofilm-forming ability compared to the other isolates. In the case of the samples
collected from one of the retail stores, the same genotype was consistently isolated at

two and three week intervals.

Discussion

The results of serotyping and genotyping suggest that the isolates from bovine
colostrum, black beef cattle, and beef meat may have high potential to cause human
listeriosis. The high prevalence and genetic diversity of the LM isolates in the
northern area suggests that LM persists in the environment of black beef cattle reared
in that area. In the case of low-temperature environment, further effort is needed to
reduce the contamination of pathogenic bacteria, such as LM, which can multiply at
low temperatures. ECI strains were isolated from beef and beef cattle. Gut bacteria
from beef cattle might be the contaminant source and can cause human listeriosis.
Meanwhile, the serotype distribution of beef meat isolates differed from that of black
beef cattle isolates, which suggests that there might be a contamination source of LM
other than the intestinal content of black beef cattle. LM clones, of high genotypic
similarity, were consistently isolated from the same retail store, suggesting that the

beef meat was contaminated during the processes of slicing or packaging.

Conclusion

This novel study revealed the prevalence of LM in the bovine colostrum and
provided crucial data that can be used to increase the safety of bovine colostrum
products. Examination of LM isolates from beef cattle across Japan revealed a
difference in prevalence and molecular characteristics among various areas and
provided important data for hygienic management. Furthermore, genotyping data,
which were obtained in this study, can be used in comparisons of data from other

countries and could be critical for determining the source of foodborne listeriosis.




