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2009 4 COD SS T-N

T-P  

4 COD 831 kg/ SS 3,717 

kg/ T-N 260 kg/ T-P 23.83 kg/  

2009 4 3

4

50~80% T-N

2009 T-N

 

 

  

( )  (C -)  

997 4

2002 4 24 5 20  

 

1  

 ( : m3/ kg/ ) 

2008 9.12     457      1,998      149.9   14.26   

2009 10.56   636      3,407      173.1   19.48   

2008 1.48     40        39           11.5     0.35     

2009 1.19     26        30           7.2       0.21     

2008 1.73     51        99           28.7     1.73     

2009 0.74     19        37           12.0     0.76     

2008 0.66     18        17           7.2       0.31     

2009 2.31     60        77           23.4     0.80     

2008 0.88     20        16           7.3       0.43     

2009 0.92     23        38           6.9       0.44     

2008 0.62     16        21           11.5     0.56     

2009 0.92     29        32           16.0     1.00     

2008 1.38     47        128         66.4     1.46     

2009 0.26     12        44           12.9     0.32     

2008 0.20     8          10           4.1       0.29     

2009 0.68     27        52           8.5       0.85     

2008 16.07   656      2,327      286.5   19.41   

2009 17.58   831      3,717      260.0   23.87   

2008 0.20     8          3             5.8       0.23     

2009 0.36     7          4             6.9       0.33     

2008 0.27     5          8             3.2       0.16     

2009 0.69     13        34           7.1       0.58     

2008 0.41     6          11           51.0     0.34     

2009 0.21     2          3             24.9     0.17     

2008 0.19     6          19           2.0       0.08     

2009 0.32     5          4             2.0       0.12     

2008 0.62     32        29           35.7     1.41     

2009 0.71     35        14           53.0     1.43     

2008 0.35     12        9             35.1     0.89     

2009 0.51     11        5             42.5     1.12     

2008 2.03     69        79           132.7   3.12     

2009 2.80     73        64           136.5   3.76     

2008 18.10   725      2,406      419.3   22.53   

2009 20.38   904      3,782      396.5   27.62   

112.6   124.7    (%) 2009/2008

 (%) 2009/2008

157.2      

102.8   

94.6     122.6   

120.4   137.9   104.6   81.3        

 (%) 2009/2008

T-P

109.4   126.8   159.7      90.7     123.0   

COD SS T-N

 

C
-

4 2009

 (St.1~8 P.2) 45 769 mg/L P.1 10 210 mg/L

Cl
- 5 8

2 2009

 

(2)  (SS)  

SS

SS 5 2009

 (St.1~8 P.2) SS 5 : 113 mg/L 8 : 147 mg/L

: 46 mg/L 2 : 38 mg/L

P.1

St.8  
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(3)  (COD)  

COD 6 2009 6.3 14 

mg/L 2002

4 24 5 20 2003

5 COD 2009

P.1 2 23 mg/L  

(4)  (T-N)  

T-N 7 2009

1.64 mg/L

P.1 1.6 mg/L 5 8

 (St.1~8 P.2) 1.26 mg/L

2009 2 P.1 6.1 mg/L
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9 a  

 

2  

 ( : mg/L)  

P.1 P.2

T-Hg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Cd <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Pb <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Cr(6) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

As <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

<0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006

<0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

St.1 St.2 St.3

 

 

(5)  (T-P)  

T-P  

T-P 8

2009  

(6) a 

a 9 2009 5

P.1 St.8

100 µg/L 2009

P.1 2 904 µg/L  

(7)  

1 2008 As

St.1 St.2 St.3

P.2 0.002 0.003 mg/L :0.002 

mg/L Pb St.2 P.2

0.006 0.008 mg/L :0.005 mg/L
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997 4
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-

5,000 mg/L 2002 4

P.1 200 1,000 

mg/L P.1 100 mg/L 2002 4

24 5 20

2002 6

0 P.1 3,000 mg/L

2003 2008 P.1

200 800 mg/L 2009

45 769 mg/L

P.1 10 30 mg/L

73 236 
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 3  

( : mg/L) 

2009 2008 2009 2008 2009 2008

St.1 10 10 1.37 1.93 0.218 0.329

St.2 10 12 1.22 1.75 0.226 0.365

St.3 9.4 12 1.03 1.74 0.189 0.428

St.4 9.4 11 1.17 1.43 0.178 0.374

St.5 9.6 10 1.32 1.68 0.214 0.309

St.6 11 11 1.13 1.48 0.236 0.262

St.7 11 14 1.23 1.66 0.245 0.473

St.8 8.7 9.9 1.70 1.92 0.205 0.265

P.2 10 12 1.29 1.46 0.236 0.391

T-P

0.1

COD

5

T-N

1

 

St.1 2 3 5  

 

Cl
-

SS

2009

SS

a

2009 2 P.1

 

COD

2009 5 COD

5 COD a

COD

COD a

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4  

14 kg/ kg/

COD 904 636 70

T-N 396.5 173.0 44

T-P 27.62 19.48 71  

 

2007 8 St.7

2008 8

2009 8

 

2

2009

 (St.1 8 P.2)

3 COD T-N T-P 2008

 

2009 4 4

4

4 COD 904 kg/ T-N 396.5 kg/

T-P 27.62 kg/ COD 70

T-P 71 T-N 44
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Phytoplankton and Benthos of The Detention Pond Originated  

from Isahaya-bay Land Reclamation  
  

Syuzo ISHIZAKI  

 

Key words: Isahaya bay , detention pond , phytoplankton , benthos 
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2
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2  

2

2 Microcystis

500 /mL

Skeletonema subsalum 

2 -

-4  

 (3)  

2 2- 2-2  

2 3 

 

            

30 5

5

0 0 45 5 0 0 0

           

5
30 326 45 45

45 0 326 45 0 0 45  

 

   

 9

4

Skeletonema subsalum 4 5

2  

9 Microcystis

2  

2 3

2

 

 

-  2009 5 9

(2L)

/mL
                      P.2  St. -  St. -  St.2-  St.2-  St.3-  St.3-  St.5-  St.5-  St.6-  St.7-

                                

     Cyclotella sp. 50 50 50 50 00
Skeletonema sabsulsum 4,350 00 50 200 ,250 ,250 2, 00 600 250 350

                                      Nitzschia longissima 50 50

                                      Nitzschia sp. 50 50 50
Nitzschia paunduriformis 50 300 200 500 200 200 50 00 450 50 650

Melosira sp. 50

Surirella sp. 50
Scenedesmus  sp. 50 50 50

Pediastrum duplex 50

Oocystis sp 50 50 50 50 50
Closterium sp. 300 00 00 00 00 50 250 50 00 50

                                          5 7 4 4 4 5 5 4 3 7 4

                                        4,900 700 400 850 ,600 ,600 2,600 800 750 800 850

 

 

 ����

���������������������������������������������������



 55 (2009)  

-2 2009 8

(2L)
/mL

                                          P.2  St. -  St. -  St.2-  St.2-  St.3-  St.3-  St.5-  St.5-  St.6-  St.7-

                                                    
   Cyclotella sp. 00 50 50 00 50 50 50

Melosira  sp. 50 50

Nitzschia paunduriformis 50 00 00 50 50 00 50 250 700
Gyrosigma sp. 50 50

Skeletonema sabsulsum 400 00

Nitzschia longissima 50 50
Nitzschia sp. 00 50 50 00

Navicula sp. 00

Synedra ulna 50

Surirella sp. 50
Diploneis sp. 50

Scenedesmus  sp. 50

Oocystis sp 50 00
Closterium sp. 50 50

                                          6 3 4 3 5 2 2 4 3 4

                                        800 200 300 250 300 00 50 50 250 450 ,000

-3 2009 2  2

(2L)

/mL

                                          P.2  St. -  St. -  St.2-  St.2-  St.3-  St.3-  St.5-  St.5-  St.6-  St.7-

                                                    

Oscillatoria sp. 50 50

Arthrospira maxma 50
Microcystis sp. 45 250 250 300 5 4 20

   Cyclotella sp. 50 00 50 00 350 250 50 50

Skeletonema sabsulsum 9,050 4,550 ,750 6,950 5,400 8,050 8,050 3,800 2,550 ,450 3,650
Melosira sp. 00

Nitzschia  sp. 50

Nitzschia paunduriformis 250 50 50 50 00 50 50
Nitzschia longissima 250 250 50 400 50 200 300 300 50 250 200

Gyrosigma  sp. 50

Closterium sp. 50 50 00 50
Scenedesmus  sp. 50 50

                                          6 4 4 3 6 7 5 6 4 5 6

                                        9,795 4,950 2,000 7,450 5,650 8,700 9,050 4,800 2,765 ,8 4 4,070

-4 2009  2  9 

(2L)

/mL

                                          P.2  St. -  St. -  St.2-  St.2-  St.3-  St.3-  St.5-  St.5-  St.6-  St.7-

                                                    

   Skeletonema sabsulsum 8,050 2,250 2,600 4,750 2,850 3, 50 3,700 2,600 2,600 2,650 7,750

Cyclotella sp. 50
Nitzschia paunduriformis 00 50 50 250

Nitzschia longissima 50 50 50

Chaetoceros sp. 3,250 300 900 ,950 ,050 500 700 250 850 400 850
Monoraphidium sp.

Closterium sp. 00 00 50 300 450 400 00 50 200

Scenedesmus  sp. 50
                                          5 3 3 3 3 4 3 4 4 3 5

                                        ,550 2,650 3,550 6,750 4,200 4, 50 4,800 3,000 3,650 3,250 8,950
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Summary on Planktonic Larvae of Commercially Important Benthic Organisms 

in Omura Bay, Nagasaki. 
 

Tomoyuki KASUYA 

 

Key words: benthos, plankton, bivalves, Ruditapes philippinarum, Atrina pectinata 
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Feasibility Study on Rare Metals in Hot Springs 

 

Shinichi NAKAMURA, Yasuhiro KOGA and Yasuyuki TAIRA 
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Black Seepage Water Generation Measures in Industrial Waste Landfill Sites 

 

Ryoji SAKAMOTO, Taiji TAKENO and Hitoshi YAMAGUCHI 
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Pesticide Residues in Agricultural Products 

 

Toru NISHIKAWA and Toshikazu HAMANO 

 

Key words: Simultaneous determination, Pesticide residues, Agricultural products 
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Survey Report Food Additives and Apparatuses/Containers 

and Packages (2009) 
 

Hideki YATSUDA and Toshikazu HAMANO 
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Survey Report of Synthetic Antimicrobials in Stock Farm and Marine Products (2009) 
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Survey Report of Formaldehyde in Domestic Articles (2009) 

 

Hideki YATSUDA, Kimiko YAMANOUCHI and Toshikazu HAMANO 

 

Key words: formaldehyde, domestic article  
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Survey Report of Medicine (2009) 
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Survey Report of Drugs Using for Slimming and Tonic in Health Foods (2009) 

 

Hideki YATSUDA, Kimiko YAMANOUCHI and Toshikazu HAMANO 
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2 ESI-MS/MS  
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Survey Report of Allergic Substance in Food (2009) 
 

Kohei DOI, Kazunari TSUJIMURA and Toshikazu HAMANO 

 

Key words: allergic substance, wheat, ELISA method, PCR method 
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Food Poisoning Case of Tetramine from Eating Neptunea Arthritica Cumingii  

 

Toru NISHIKAWA, Kohei DOI, Kazunari TSUJIMURA and Toshikazu HAMANO 

 

Key words: Food poisoning, Tetramine, Neptunea arthritica cumingii,     

Liquid chromatography-tandem mass spectrometry 
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Pesticide Residues in Kimchi and Pickles 

 

Toru NISHIKAWA and Toshikazu HAMANO 

 

Key words: Simultaneous determination, Pesticide residues 
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Virus Isolation on Surveillance of Infectious Disease (2009) 

 

Manabu HIRANO, Akinori YAMAGUCHI, Akira YOSHIKAWA and Masanobu AGOH 

 

Key words: Surveillance, Influenza virus (A/H1N1pdm), Virus isolation and identification 
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Summary of Epidemiologcal Surveillance of Bacterial Infectious Diseases  

in Nagasaki Prefecture 2009  

 

Shogo YAMASAKI, Yuji MIGITA and Masanobu AGOH 
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20 2

EHEC

 

2009

EHEC

 

    

    

2009 2 4

22

 

EHEC

EHEC VT PCR

RPLA  

Xba

PFGE  

 

       

2009

20

 

EHEC

 

EHEC O O157 O26

O103 0

PFGE PFGE

type (e127)

 

EHEC Diffuse Outbreak

 

 

    

   

2008 32

3 ) 2009 20

 

 

     

 

2008 54

34- 37 2008

�����

���������������������������������������������������



 55, (2009)  

 

 

 

(
NPH-STEC

PFGE 57

type No.

26

type No.

H2 .5. H2 .5. 8 6 EHEC O 57 VT+

2 H2 .5.25 H2 .6. 5 EHEC O 57 VT2

3 H2 .6.2 H2 .6.26 59 EHEC O 03:H2 VT 0736

4 H2 .6.25 H2 .7. 45 EHEC O26:H VT +2 0737 c 55

5 H2 .7. H2 .7. 7 6 EHEC O 57:H7 VT +2 0738 e463

6 H2 .7.24 H2 .7.30 79 EHEC O 57:H- VT +2 0739 b 84

7 H2 .7.25 H2 .7.3 82 EHEC O 57:H7 VT +2 0742 e95

8 H2 .7.26 H2 .7.30 66 EHEC O 57 VT+

9 H2 .8.9 H2 .8. 5 35 EHEC O 57 VT +2

0 H2 .9.8 H2 .9. 5 8 Shigella

H2 .9.26 H2 . 0. 4 EHEC O 57:H7 VT2 0749-0752 same as 2 7 e558

2 H2 .9.29 H2 . 0.6 EHEC O26:H VT 0748 e 2

3 H2 . 0.8 H2 . 0. 6 60 EHEC O 57:H7 VT 076 e549

4 H2 . 0. 5 H2 , 0.2 4 0 EHEC O26:H VT
0753 0760

0762,0763
same as 2 07 e 27

5 H2 . .7 H2 , . 3 5 EHEC O 57:H7 VT 0768 same as 336 e7 4

6 H2 . . H2 . . 7 8 EHEC O 57:H7 VT +2 0766( e770

7 H2 . . 4 H2 . .20 9 EHEC O 57:H7 VT +2 0769 e773

8 H2 . .2 H2 . .28 EHEC O26:H VT 0772 e 8

9 H2 . 2.5 H2 . 2.9 8 EHEC O 57:H7 VT +2 0770 e60

20 H22.2.26 H22.3.5 6 EHEC O 57:H7 VT +2 0775 f

 

VT+ VT

2009 H2

(PFGE: Xba )

HC
No.

 

�����

���������������������������������������������������



 55 (2009)  

2009  

 

   

 

     

 

Epidemiological Study of Japanese Encephalitis in Nagasaki Prefecture 2009  

 Surveillance of swine infected by Japanese Encephalitis Virus  

 

Akira YOSHIKAWA Akinori YAMAGUCHI Manabu HIRANO and Masanobu AGOH 

 

Key words: Japanese Encephalitis, Arbovirus, Swine Infection, HI Antibody Positive Rate 
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Summary of Epidemiology of Food Poisoning in Nagasaki Prefecture 2009  

 

Yuji MIGITA , Shogo YAMASAKI, Akinori YAMAGU , Manabu HIRANO , 

 Nozomi HIRAKI and Masanobu AGOH 

 

Key words: Food poisoning, Pathogenic organism, Norovirus, Simultaneous detection 
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Isolation and Characterization of Leptospira spp. from Raccoons in Japan 
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We investigated whether raccoons (Procyon lotor) carried leptospires in their kidneys in Japan. 

Leptospira was isolated from 2 of 71 raccoons captured in Kanagawa Prefecture and 1 of 53 raccoons at a 

zoological park in Nagasaki Prefecture. Anti-Leptospira antibodies were detected in 16 of 124 raccoons 

(12.9%) in Kanagawa and 33 of 53 raccoons (62.3%) in Nagasaki, respectively. The partial nucleotide 

sequences of their flaB genes suggested that the isolates belonged to L. interrogans. The serovars of the isolates 

were identified as Copenhageni/Icterohaemorrhagiae (1 strain in Kanagawa) and Hebdomadis (1 strain both in 

Kanagawa and Nagasaki) by reactivity with the reference antisera and restriction fragment length 

polymorphism (RFLP) analysis based on pulsed-field gel electrophoresis and cross-agglutination-absorption 

test, respectively. RFLP analysis on the serovars Hebdomadis strains revealed genetic diversity among serovar 

Hebdomadis. Although it is unclear if the raccoons carried leptospires in their kidneys at the time imported, 

there is no doubt that imported animals are a new reservoir animal of leptospires in Japan. 
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Coupling Reactions of Catechins with Natural Aldehydes and Allyl Alcohols    

and Radical Scavenging Activities of the Triglyceride-Soluble Products 
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Hydrophobic catechin derivatives were produced by heating with natural aldehydes or allyl 

alcohols.(+)-Catechin or (-)-epigallocatechin-3-O-gallate was heated with trans-2-hexenal, citral, (+)-citronellal, 

geraniol, or phytol. Although each reaction generated complex mixtures of products, 11 compounds were 

isolated and characterized by spectroscopic methods. The unsaturated aldehydes were found to attach to the 

flavan A-ring. Besides C-C linkage between aldehyde and the C-8 and/ or C-6 of the catechin A-ring, formation �����
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of ether linkages between unsaturated carbons of the aldehydes and phenolic hydroxyl groups was observed. 

The allyl alcohols, geraniol and phytols, reacted at the galloyl group as well as the A-ring. After partitioning 

between triglyceride and water, the lipid layer of the reaction products showed strong 

2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity. In contrast, epigallocatechin-3-O-gallate 

was not transferred to the lipid layer. 
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Urinary Iodine Concentrations in the High Background Radiation Areas of 

Kanakumari District, Tamilnadu, India 
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We screened urinary iodine (UI) concentrations in high background radiation areas of the Kanyakumari 

district of Tamilnadu, India. We collected 331 urine samples from three villages in the district: Chinna-Villai, 

Kadiyapatinam, and Pallam-Annai nagar. The median UI concentrations were 257, 262, and 454 µg/L in 

Chinna-Villai, Kadiyapatinam, and Pallam-Annai nagar, respectively. Only 27 samples showed mild or 

moderate iodine deficiency (<100 µg/L) and none showed severe deficiency (<20 µg/L). These findings 

indicate that iodine supplementation in the villages is sufficient, probably as a result of appropriate fortification 

of iodized salt in the region. Further screening, including morphological and functional analysis of the thyroid 

gland, will be needed to clarify the health effects of chronic low-dose radiation exposure attributable to residing 

in a high background radiation area. 
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Poor Chewing Ability Is Associated with Lower Mucosal Moisture in Elderly 

Individuals 
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  Oral dryness is common among aging individuals and its objective evaluation is an important issue for 

improving their oral health. In the present study, we measured the objective mucosal moisture in elderly 

individuals with a moisture checker and evaluated its relation with laboratory findings and subjective oral 

status. The subjects were 502 adults (244 men and 258 women), with a mean age of 72.3 ± 6.7 years, who 

participated in a regular medical screening program in Nagasaki Prefecture, Japan. We evaluated the moisture 

of the oral mucosa by measuring the weight percentage of water content in the oral epithelium, subjective oral 

dryness, self-assessed chewing ability [“good” (“able to chew all foods”) or “poor” (“able to chew soft foods 

only” and “unable to chew any foods”)], and laboratory findings. The values obtained with a moisture checker, 

which represent objective oral mucosal moisture, were significantly lower in women with poor chewing ability �����
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than those with good chewing ability (28.2 ± 2.4% vs. 29.2 ± 2.0%, p= 0.004) and in all subjects (28.4 ± 2.4% 

vs. 29.1 ± 2.0%, p= 0.004), but not in men (28.6 ± 2.5% vs. 29.0 ± 2.0%, p= 0.27). When multiple logistic 

regression analysis was performed on confounding factors, older age (OR: 1.24, p= 0.015), women (OR: 1.70, 

p= 0.016), and anemia (OR: 1.96, p= 0.030) were significantly associated with self-assessed chewing ability. 

Our current study indicates that poor chewing ability is associated with lower mucosal moisture in elderly 

individuals. 
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Antimicrobial activity and thermostability of silver 6-benzylaminopurine 

montmorillonite 
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Novel antimicrobial materials were constructed by the intercalation of organometallic cations into 

montmorillonite. The silver chelate complex of 6-benzylaminopurine was intercalated into montmorillonite by 

a cation exchange reaction in aqueous medium. The basal spacing of 1.8 nm was attributed to an almost planar 

arrangement of the silver chelate complex. Most of the interlayer cations were replaced by the silver chelate 

complexes. Thermogravimetric/differential thermal analyses indicated that the degradation temperature of the 

chelating ligands was increased by complexation with the silver ions and electrostatic binding in the interlayer 

space. Ca. 0.15% of the silver chelate complex was released in water after 7 days followed by steady-state 

release up to 22 days. The intercalated montmorillonite exhibited antibacterial and antifungal activity compared 

with the commercial silver supported products. 
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Comparison of Ethidium Monoazide and Propidium Monoazide for the 

Selective Detection of Viable Legionella Cells 
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Ethidium monoazide (EMA) and propidium monoazide (PMA) have been utilized for selective PCR 

amplification of DNA from viable bacterial cells. In this study, we compared the abilities of EMA and PMA, 

together with real-time PCR, to specifically distinguish dead Legionella cells from viable cells. Several 

experiments showed that PMA or EMA treatment could specifically prevent the PCR amplification of DNA 

from dead Legionella cells in water samples. However, a 4-fold higher concentration of PMA than EMA was 

required to achieve this effect. EMA may therefore be more useful for practical environmental investigations of 

Legionella. 
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This paper reports on the development of a one-step, real-time reverse transcription-loop-mediated 

isothermal amplification (RT-LAMP) assay targeting the hemagglutinin (HA) gene for the rapid 

molecular-based detection of pandemic (H1N1) 2009 virus. The detection limit of the pandemic (H1N1) 2009 

virus HA-specific RT-LAMP assay was same as that of the currently used real-time reverse transcription-PCR 

method. The assay detected the pandemic (H1N1) 2009 virus HA gene in 136 RNA samples extracted from 

nasopharyngeal swab specimens from Japanese and Vietnamese patients. No cross-reactive amplification with 

the RNA of other seasonal influenza viruses was observed, and the detection of specific viral genome targets in 

clinical specimens was achieved in less than 40 min. The sensitivity and specificity of the pandemic (H1N1) 

2009 virus HA-specific RT-LAMP assay obtained in this study were 97.8% and 100%, respectively. Use of the 

(H1N1) 2009 virus HA-specific RT-LAMP assay will enable the faster and easier diagnosis of pandemic 

(H1N1) 2009 virus infection, especially in resource-limited situations in developing countries.  
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Detection and quantification of viable Legionella cells from environmental 

water samples by combined use of ethidium monoazide and real-time PCR 
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Legionellae are ubiquitous inhabitants of biofilms in aquatic environments and moist soil, replicating as 

intracellular parasites of protozoa. The bacteria widely exist in man-made water systems and cause 

legionellosis in humans. Because it takes 4-7 days to isolate Legionella organisms from environmental and 

clinical samples, we have worked on development and improvement of rapid detection methods in order to 

identify sources and routes of infections caused by Legionella at an early stage. In this study, ethidium 

monoazide (EMA) treatment was used together with real-time PCR targeting 16S or 5S rRNA genes for 

specific detection of DNA from viable Legionella cells. EMA could covalently link to the genomic DNA and 

inhibit PCR amplification of dead Legionella cells. Combined use of EMA and real-time PCR targeting 16S 

rRNA gene could specially and rapidly determine the number of viable cells in environmental samples. 

However, detection sensitivity of real-time PCR was low (¸100 CFU/100 ml). In order to increase sensitivity, 

EMA treatment and real-time PCR targeting 5S rRNA gene (1 CFU/100 ml) was tried. As a result, the number 

of Legionella cells estimated by the combination of EMA treatment and real-time PCR targeting 5S rRNA gene 

was found to be larger than that determined by plating, suggesting that EMA treatment could not completely 

inhibit PCR amplification targeting 5S rRNA gene of DNA from dead cells. It may be attributed to the 

difference between the lengths of PCR fragments targeting 16S and 5S rRNA genes and/or between the effects 

of EMA binding to the DNAs of the two genes. In conclusion, combined use of EMA and real-time PCR 

targeting 16S rRNA gene is appropriate to specifically detect viable Legionella cells from environmental 

samples. �����
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Maintaining clean water in public bathing facilities is necessary in order to prevent water borne diseases, 

and thereby protects the bathing facility industry’s reputation for health and safety. It is for that reason that 

water quality is constantly checked for contaminants, and chlorine is added whenever levels of contamination 

exceed the guidelines established by local and national governments. In the case of Legionella, however, the 

effectiveness of chlorination is greatly reduced by the presence in the water of Fe2+, Mn2+, NH3, skin debris 

and/or biofilms; and therefore it is necessary to add more chlorine whenever such presence occurs. In the 

present detection system, we use a flow cytometer to measure the total number of bacteria (both intact and 

degraded) within 2 minutes per sample by detecting typical patterns of light scattering and fluorescence 

(derived from DNA/RNA stained with BactQuick Dye), and thereby above a threshold of 3,000 of total bacteria 

consistently indicates the occurrence of Legionella in the bathing system tested. First, 4 bath waters of hot 

springs with inocula of 10 species of bacterial strains were fully chlorinated to provide the specific scattergram 

in FCM and their inactivation was assessed by using Live/Dead bacterial fluorescence assay and plate counting. 

Second, in a laboratory model of a hot tub, it was demonstrated that this specific criteria could monitor the 

growth curve of naturally-occurring heterotrophic bacteria with one and two days-delayed growth of Amoeba 

and Legionella, respectively, and also the killing curve of these bacteria by chlorination. Finally, “positive” or 

“negative” samples determined by the FCM criteria in samples from different 149 hot tubs were significantly 

correlated with positive or negative for Legionella in samples (detection limit, 10 CFU/100mL) with 95% 

sensitivity and 84% specificity. As a result, the FCM assay can be used for Legionella control at bathing 

facilities, especially those where the effectiveness of chlorine is reduced. ACKNOWLEDGEMENT This work 

was supported by grants from H19-20 Nagasaki Prefectural Specific Research Project and Health and Labour 

Sciences Research Grant (H19-kenki-015 to T. E.). 
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The 10th Joint International Symposium between Pukyong National University and Nagasaki 

University 

2009. 29th. Oct.    College of Fisheries Science, Pukyong National University, Busan, Korea 

Distribution of Vibrio vulnificus in Coastal and Estuarine Water of Ariake Sea 

Yuji Migita (Supervisor: Minoru Wada) 

 

 V. vulnificus causes the most lethal infection such as the necrotizing fasciitis or septic shock for humans with 

some underlying diseases, particularly the cirrhosis. V. vulnificus is a common inhabitant in estuarine 

environments, and infectious for humans through consumption of raw seafood or exposure of wounds to 

seawater. There have been many patients in coastal areas of Ariake Sea, Japan. This study intends to contribute 

to the infection prevention of V. vulnificus. 

We investigated the distribution of free-living V. vulnificus at five stations in Ariake Sea and ten sampling 

points along the Funatsu River that flow into the sea from August 2004 through September 2008.  

V. vulnificus increased in the seawater from June, reached a maximum number of 3.65±0.80 Log MPN/100 

ml in July, and decreased toward December while keeping the detectable levels. There was a clear tendency for 

V. vulnificus to become higher in number in waters of estuarine basin than in other sampling points of the 

Funatsu River. In contrast, despite a less-variable salinity range in offshore points (26.5 to 32.6 psu), there was 

a clear negative correlation between V. vulnificus counts and salinity (rs = -0.584, p <0.001). 

These results demonstrated that estuary basin was a suitable habitat for V. vulnificus in Ariake Sea, and that 

salinity was a controlling factor for the bacterial population in the environments. 
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Vibrio vulnificus     
Distribution of Vibrio vulnificus in the Estuarine Water of Ariake Sea 
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