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Correlation between Levels of Vibrio parahaemolyticus Detected in
Seawater from Fishing Ports and in Fishes on the Market and
the Number of Cases of Foodborne Outbreak in Toyama Prefecture
during 1979-1995 and 2008-2012

Jun-ichi Kanatant’, Junko IsoBg, Keiko KivaTa,
Miwako Sammizu, Tetsutaro SATA and Masanori W ATAHIKI

(Toyama Institute of Health, 17-1 Nakataikoyama, Imizu, Toyama 939-0363; " Corresponding author)

In 1999 and 2001, the Ministry of Health, Labour and Welfare of Japan notified the prefec-
tural governors of the guidelines on sanitary controls such as the recommendation on the use of
sterilized seawater for washing fishes and the use of refrigerated transport for the prevention of
Vibrio parahaemolyticus food poisoning. Therefore, we examined how these national policies
have impacted levels of V. parahaemolyticus in raw fishes in the market. We investigated the
levels of V. parahaemolyticus in raw fishes and in seawater in Toyama Prefecture from July to
October during 1979-1995 and 2008-2012. The isolation rate and geometric mean=®S.D.
(log10/100 m{) in V. parahaemolyticus-positive samples by the most probable number method
from fishes collected during 1979-1995 (66.3%, 2.73+1.27) were significantly higher than in those
collected during 2008-2012 (50.6%, 1.89+0.44; p<0.05). The isolation rate and geometric mean=+
S.D. (log10/100 m/) of V. parahaemolyticus-positive samples from seawater collected during 2008-
2012 were 86.9% and 1.070.53, respectively. The gene encoding thermostable direct hemolysin
(tdh) was detected by PCR in 20.5% of samples examined, and the O3 : K6 (tdh+) strain was iso-
lated in 2 samples. These results reveal that V. parahaemolyticus was ubiquitous in seawater at
fishing ports during the warm season. Furthermore, our findings suggest that adherence to the
guidelines on sanitary controls has brought about a reduction of cases of V. parahaemolyticus
food poisoning in recent years.
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Table 1. Distribution of Vibrio parahaemolyticus detected in fishes in Toyama Prefecture during 1979-1995 and 2008-2012
No. of samples: Geometric mean = S.D.
Year  Name of Positive of With MPN*** (/100 g): ~ (log/100g)
fishes Analyzed V. parahaemolyticus in V. parahaemolyticus-
(%) 30-99 100-999  >1,000 positive samples
1979-1995  Aji 210 153 (72.9) 30 49 74 2911120
Kisu 149 100 (67.1) 25 23 52 293+ 118
Fukuragi 79 60 (75.9) 21 27 12 2.39+0.98
Kamasu 66 0 (75.8) 6 17 27 3.01+0.96
Hamachi 63 40 (635) 15 14 11 2371096
Others 438 263 (60.0) 82 86 95 266t 1.19
Total 1,005 666 (66.3)* 179 216 271 273 +1.27**
2008-2012  Aji 42 26 (61.9) 17 7 2 1.90 =052
Kamasu 18 12 (66.7) 10 2 0 1.75+0.25
Tobiuo 18 11 (61.1) 5 6 0 194 +0.33
Tai 13 7 (53.3) 7 0 0 1.68 +0.18
Fukuragi 12 7 (58.3) 4 1 2 2.08 £ 0.66
Others 132 56 (42.4) 34 21 1 1.91 +040
Total 235 119 (50.6)* 77 37 5 1.89 £ 0.44**
*p<0.05; x* test
**p<0.05; Student’s ¢ test
***MPN, most probable number
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Fig. 1. Distribution of Vibrio parahaemolyticus detected from fishes and the number of foodborne outbreak in Toyama Pre-

fecture.

Each line indicates isolation rate of V. parahaemolyticus from fishes (@), rate of fish samples in which V. parahae-
molyticus was detected more than 1,000/100 g (), and geometric mean £ S.D. (log10/100 g) in V. parahaemolyticus-
positive fish samples (&), respectively. Each bar indicates the number of outbreak incidence.

Table 2. Distribution of Vibrio parahaemolyticus detected in fishes according to mean atmospheric temperature

No. of samples: Geometric mean = S.D.

Year Mean ) Positive of . (log10/100 g) .
temperature (C) Analyzed V. parahaemolyticus in V. parahaemolyticus-
(%) positive samples
1979-1995 >25 253 179 (70.8) 295+ 1.23 ]**
20-25 519 351 (67.6) * 2731117 %
<20 233 136 (584) 1* 248+ 098 1**
2008-2012 >25 118 60 (49.2) 1.92+0.42
20-25 87 44 (49.4) 1.81 =0.35
<20 30 12 (60.0) 1.97 =044

*p<0.05; x* test
**p<0.05; Student’s ¢ test
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Table 3. Distribution of Vibrio parahaemolyticus, tdh gene, and O3 : K6 (tdh+) strain detected in seawater at fishing ports

in Toyama Prefecture during 2008-2012

No. of samples:

Geometric mean = S.D.

Positive of Positive of (
. . « ) N . log10/100 m/)
Year Analyzed V. pamhc;emolytzcus With MPN* (/100 g): Positive for tdh-coding in V. parahaemolyticus-
(%) tdh gene V. parahaemolyticus positive samples
3-10  11-99  100-999 03:K6 (%)
2008 40 34 (85.0) 12 17 5 11 (275) 0 1.30 =0.56
2009 40 35 (87.5) 13 18 4 5 (12.5) 1(25) 1.124+058
2010 32 28 (875) 12 14 2 8 (25) 1(31) 112 +047
2011 32 27 (84.4) 19 18 0 4 (125) 0 0.79+0.33
2012 32 29 (90.6) 16 11 2 8 (25) 0 1.07 =046
Total 176 153 (86.9) 72 78 13 36 (20.5) 2 (11) 1.07 =053

*MPN, most probable number

Table 4. Distribution of Vibrio parahaemolyticus, tdh gene, and O3 : K6 (tdh+) strain detected in seawater at fishing ports

according to mean atmospheric temperature

No. of samples:

With MPN** (/100 g):

Geometric mean +
Positive of tdh-

Mean Positive of . : SD. (log10/100 m/) in
temp. (C) Analyzed V. parahaemolyticus Positive for coding . V. parahaemolyticus-
%) 3-10  11-99 100-999 !dh gene (%) V. parahaemolyticus — positive samples
03:K6 (%)
>25 86 78 (90.7) 34 39 24(279)1* 2 (11) 1.10 + 050
<25 90 75 (833) 38 29 12 (13.3) 0 104 056

*p<0.05; x* test
**MPN, most probable number
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