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Pathogenic Virus Surveillance Using Influent Wastewater from Wastewater Treatment Facilities in 
Ehime Prefecture, Japan,2024 

 
Akira KAWASE, Sayako YOSHIDA, Yasutaka YAMASHITA,  

Junko MATSUMOTO, Chiyaka OHNO, and Hiroto SHINOMIYA 
 

 
In Japan, wastewater surveillance methods are used to detect poliovirus and severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) from influent sewage in order to understand and monitor the prevalence of viral 
infections in the drainage basin. 

Since fiscal year 2023, we have been conducting research in Ehime Prefecture aimed at understanding the 
prevalence of viral infectious diseases using this wastewater surveillance method. From wastewater samples 
collected in fiscal year 2024, pathogenic virus genes detected included SARS-CoV-2, influenza virus, and 
norovirus, among others, and correlations were confirmed between the detection of these pathogens and the number 
of reported cases of each disease. Additionally, we examined the feasibility of conducting comprehensive genetic 
analysis using metagenomic analysis with next-generation sequencing (NGS). 
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Water Quality Characteristics and Origin of Mineral Springs in Ehime Prefecture 
 

Hanako TOYOSHIMA Munenori ISHIMARU Tomokazu AMIMOTO  
Chiyaka OHNO Hiroto SHINOMIYA 

 
 

An investigation was carried out on 129 mineral springs located within Ehime Prefecture, which were analyzed 
between April 2001 and March 2025. These springs were classified according to their respective geological structural 
zones, and the relationships between geology and water quality as well as the origins of the mineral spring waters were 
examined. Water quality classification based on trilinear diagrams showed that the Ryoke Belt and the Sambagawa Belt 
predominantly included stagnated groundwater origin and seawater origin types, whereas the Chichibu Belt and the 
Shimanto Belt were mainly characterized by stagnated groundwater origin types. 

Among the 54 springs with Cl concentrations of 100 mg/L or higher, classification based on the B/Cl molar ratio, an 
indicator of the reservoir host rock, revealed that all hydrothermal and fossil water origin springs were seawater-derived, 
all stagnated groundwater origin springs were volcanic rock-derived, and seawater origin springs were more frequently 
volcanic rock-derived than marine sedimentary rock- or seawater-derived. Furthermore, analysis using the Li/Cl weight 
ratio, an indicator of deep fluids, suggested that 28 springs contained slab-derived deep fluids. These springs were 
distributed near structural lines such as the Median Tectonic Line, implying the involvement of faults in the ascent of 
slab-derived deep fluids. 
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Survey of Aquaculture Farms in Kitanada Bay 
 

Akihiro KONDA, Tomoya MURAKAMI, Youhei KUROSE, Satoshi OOMORI,  
Kentarou SOUDA Hiroshi SOGABE, Noriko AOKI Hiroto SHINOMIYA 

 
 

This report summarizes the results of water quality and bottom sediment surveys conducted from fiscal 
year 1997 to fiscal year 2024 in Kitanada Bay. The survey was aimed at monitoring the environmental 
impacts of aquaculture farms over time. 

As a result, the accumulation of organic pollutants on the seafloor was found to affect both water quality 
and bottom sediment, while the effectiveness of water quality regulations was also confirmed. In order to 
prevent water quality deterioration caused by marine aquaculture and establish sustainable aquaculture 
practices, it is crucial to continue monitoring changes in water quality environment, particularly nutrient salts 
and other environmental factors through surveys of public water bodies. 
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Examples of public awareness campaigns to prevent heatstroke 
~Elementary School Workshop: "Let's Measure Wet Bulb Globe Temperature around Us"~ 

 
Rei OSAKABE, Shunsuke OCHI, Hiroshi SOGABE, Kenji NAGAI, Noriko AOKI, and Hiroto 

SHINOMIYA 
 

 
As global warming progresses, the average annual temperature has been rising across Japan. In Ehime, the number of 

people being transported by ambulance due to heatstroke is on the rise. At two elementary schools in Matsuyama City, 
we held workshops for elementary school students to measure Wet Bulb Globe Temperature in various environments 
within the school and to learn about the increasing risk of heatstroke due to climate change and how to prevent it. 
Questionnaire surveys conducted before and after the workshops showed that by measuring the heat index themselves, 
the children gained a better understanding of how Wet Bulb Globe Temperature varies depending on the location and 
situation around them. The workshops also provided an opportunity for them to discuss and reconsider heatstroke 
prevention measures with their families. 
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Trends in the Capturing of the Common Snapping Turtle (Chelydra serpentina) on Hakata Island, Imabari 
City, Ehime Prefecture 

 
Hiroshi MURAKAMI 

 
 

This study evaluates the capturing trends of the common snapping turtle (Chelydra serpentina) on Hakata Island, Imabari 
City, Ehime Prefecture, and the impact of capture activities on the population's size structure. The common snapping turtle was 
introduced to Japan from the United States, where abandoned individuals became wild and established populations throughout 
the country. The species was first confirmed in Ehime Prefecture in 1991, and following the capture of multiple individuals on 
Hakata Island in 2017, a joint trapping survey between the Biodiversity Center and Imabari City was initiated in 2018. The 
survey was conducted using turtle traps in closed water bodies on Hakata Island. Cohort analysis was performed based on the 
carapace length data of the captured individuals to compare the size structure before and after the capture activities, in order to 
assess the effect of capture pressure on the population. Additionally, population size estimation was attempted using removal 
methods based on the capture data. The results showed that 50 individuals were captured between 2018 and 2024. During the 
initial capture period (2018-2020), two size groups (small and large) were identified, but in the later period (2021-2024), the 
population converged into a single group, with a trend towards smaller average carapace length. This shift in size structure is 
likely due to the preferential removal of larger individuals, which contributed to a reduction in the population's average size. 
Based on the removal method, the estimated number of adult individuals in 2024 was 38, with an estimated remaining 
population of 18 individuals. 
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COVID-19 pandemic review 
 

2024. 7.4  
 
 

 
Hiromi Iwaki, Akira Kawase, Sayako Yoshida, Chihiro 
Nakanishi, Yasutaka Yamashita, Chitoshi Toyoshima, Yuka 
Otsuka, Noriko Aoki, Hiroto Shinomiya 
1Ehime Prefectural Institute of Public Health and 
Environmental Science 
 
Background and Purpose: Severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) has repeatedly 
caused outbreaks due to the emergence of new mutant strains, 
and even as of 2024, the outbreaks have not been resolved. 
In this study, we performed whole genome analysis of 
SARS-CoV-2 strains detected in Ehime Prefecture to 
evaluate epidemic trends by phylogenetic classification. 
Materials and Methods: We targeted 3020 samples that 
tested positive for SARS-CoV-2 in our administrative tests 

from March 2020 to April 2024. RNA was extracted from the 
specimens, decoded using a next-generation sequencer 
(MiSeq, Illumina), and sequences were constructed using the 
web application operated by the National Institute of 
Infectious Diseases. Determination of SARS-CoV-2 strain 
was performed using the Pangolin and NextClade programs. 
Haplotype networks were created using the PoPart network 
creation software. 
Results and Discussion: The prevalence of SARS-CoV-2 
mutants in Ehime Prefecture showed a similar trend to that 
in the whole of Japan, but the detection of new mutants 
tended to be delayed by about one month compared to that in 
the whole of Japan. The genome analysis at the prefectural 
level was useful in understanding regional trends, as some of 
the details were unique to this prefecture. Molecular 
epidemiological analysis based on whole genome analysis 
was important in estimating the route of infection, since the 
same nucleotide sequence strains were detected in two 
school clusters and other school-related persons that were 
each considered separate cases, suggesting the possibility of 
spread of infection through school-related persons. 
Furthermore, the identification of infectious variants based 
on genomic information was clinically important for the 
selection of therapeutic agents. Genome analysis is 
extremely important from the viewpoint of detecting new 
mutant strains and preventing the spread of epidemic strains 
in the next generation in preparation for the future. 
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Hiroto Shinomya1, Yukiko Asano1, Shintarou Hirai1, Yuka 
Fukuguchi1, Yuka Ootuska1, Collaborating PHI members2 
1Ehime Prefectural Institute of Public Health and 
Environmental Science 
2 Nationwide Public Health Institutes 
 
In the issue of drug resistance (AMR), a one-health approach 
encompassing environment-animal-food-human, etc. is 
important. We have conducted drug susceptibility testing (18 
drugs) of various Escherichia coli isolated from humans and 
foods between 2015 and 2022 to clarify the drug resistance 
status in Japan. Among 2611 human E. coli strains, 915 
(35.0%) strains were resistant to one or more drugs. The 
resistance rates by category were 29.1% for EHEC strains, 
68.6% for diarrheagenic E. coli strains other than EHEC, and 
62.4% for other E. coli strains. The percentage of multidrug-
resistant E. coli strains that were resistant to six or more drugs 
was 1.7% for EHEC strains, 9.4% for diarrheagenic E. coli 
strains other than EHEC, and 29.1% for other E. coli strains. 
On the other hand, 92 of 165 food-derived (beef, chicken, 
etc.) strains (55.8%) were resistant to one or more drugs, with 
EHEC strains accounting for 27.8%, diarrheagenic E. coli 
strains other than EHEC for 64.6%, and other E. coli strains 
for 56.6%. Moreover, resistance profiles to various 
antimicrobial agents differ significantly among EHEC strains, 
diarrheagenic E. coli strains other than EHEC, and other E. 
coli strains, suggesting the possibility that the selection 
pressure for antimicrobial agents varies depending on the 
habitat of different E. coli taxa. 

97   
2024.8.7-9  

 
 

 
 

 
2020 COVID-19

2023 5 5
 

2022 9

 
12

2023 5

 
70

10

COVID-19 3000

 
COVID-19 OZ SFTS

 
28  

65  
1 

2024.10.26-27  
 
 

 
 

 
 

27 3 6 0306

－ 40 －



 

 
 

1

27 3 6 0306 3
0306 1

 

 
21  

2025.2.16  
 
 

 
 

 
 

8 12 10 35 4
7

 

 

 
21  

2025.2.16  
 
 
 

 
 

 
2

2017

5

 
27  

2024.11.20  

－ 41 －



 

 
 

 
 

 

 

 

3 4
CT 4

3
CT

 
1  

CT
CT

 
2  

2 8

 
29 26 CT

CT

NT-proBNP

 
3  

1

25,000

CT

CT
 

 

CT
 

 
 

 
 

 

6 10 A
24 2 EHEC OUT VT1

EHEC

7 58
VT 32 EHEC

18 56.3% ROC
Ct 21 1 0.93

AUC=0.929 Ct 21
DHL

 

－ 42 －



 

 
 

 

2024
8

 
2024 111 10

4 13
4

28 real-time PCR
M. pneumoniae 1

 

 
 
 

 

 

Multiplex Real-time TB 
Green PCR

S.Infantis S.Schwarzengrund E.coli O1
 

PCR
E.coli O1 Multiplex Real-time 
PCR

 

 

PCR
 

 
 

 
 

 

RNA

 
QIAGEN Promega

Promega

 
 
 

 

 

, 
.

 

－ 43 －



 

 
 

2 10%
0.01 mol/ L , 70%

10 . 4
77.0 117.4%

  
 
 

 

 

(Ox)
Ox

(NOx) Ox
Ox

NO
 

NO
Ox

NOx
Ox

 
6 6 Ox

 

Ox 6 6
Ox

 
 

 

 

 

6
1,478  

5

 

－ 44 －



 

－ 45 －



 

 
 
 

－ 46 －





 



  

 
 

 

3
1

15 57

 
 

6  
 

1
 

 
(1)  

3
, , 2 ,

, . 
(2)  

3 2
 

 
 

－ 47 －



 
 

 

  

－ 48 －



 
 

 

6

 
 

6

 
 

 
 

 
 

 
 

 
(1)

 
VNTR

 
 

 
 

 
(2) EHEC

 
:  
:  

 
(3)

 
 

 

FAPAS 
 

 
 

6

 

CRE -
 

 
 

6

 

 
 

28 HLA - QC 6  
 

DNA
 

 
 

31  
 

HBsAg ,HCVAb FR/ , 
HIVAg/Ab,HTLV / ,HBcAb 

 
 

 
 

 
 

 
 

 
 

TOC  
 

－ 49 －



 
 

 
 

 
 

 
 

 
 

 
6  

 
Cs - 137 Cs - 134  

 
 

 

 
 

 
 

 
6  

 
 

, , , , , , 
  

 

 

6  
 

 
pH 8  

 
 

6  
  

COD  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

－ 50 －



 

6 3

1  
6 6 8 27

 
 

 

4

6 6 10 9

 
 

 

2

6 9 27

－ 51 －



 

 
13 1

1
117

91 25 1

86
19  

 
https://www.pref.ehime.jp/site/kanjyo/  

 
 

(1)  

 
7  

 
7  

1 138 94
44 64

74 10 8 10 2 20
18 30 9 40 8 50 7 60
10 70 28 80 28 90 20

3   
5  

1 21 44
1 14

30 27 17
10 6 20 4 30 8 40 8
50 4 60 9 70 1 80 2
90 2 O157 17

O21 12 O165 3 O181 OUT 2 O22
O26 O103 O105 O123 O124 1 O157

O103 O157 O118
1  

36 1 4 3
15 4

2 23 HUS
 

44  
7 55 2  
E 30 1

 
A 4 4

30 1 40 1 50 1 80 1

2 1 1  
Q 6 4 2

40 1 50 3 60 2

 
6

4 2 10 1 60
2 70 2 80 1

2  
2 1

1 40 2

 
19 14

5 20 1 50 1 60
3 70 11 80 3

18 1
16 2 1 16

 
17

12 5 10
1 30 1 50 2 60 6 70
1 80 4 90 2

16 1 5
3 9  

 
 

 
 
 

－ 52 －



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      

 

－ 53 －



 

 

24  
14 366 3  

4 ,
3 1

50 3 60 1
3 1

 
E A 3

B 2
1 30 2 50 1

2
1  

16
13 3 20

1 50 1 60 2 70 6 80
6 14 2

8 1 7
 

8 4
4 10 6 10 2

2 1 1
5  

30 1
 

27
20 7 30 2

50 5 60 6 70 6 80 3
90 5 25 2

11 3 13

 
7

4 AIDS 2 1
6 1 30 3
2 1 40 2 AIDS

1 50 1
60 1 AIDS 4

2 1 4
2 1  

6
3 3 70 3 80

2 90 1
3 3

 
17

9 8 10 3 50
2 60 1 70 2 80 3 90

6
10 1 1

5  

－ 54 －



 

60 1

 
141 I 71

41 4 25
100 41

10 1 20 27 30 13 40 29
50 24 60 6 10

1 20 18 30 13 40 1 50
4 60 2 80 1 90 1

102 23
8 1 7

132 9  
4

3 1 50 1 60
1 70 1 80 1

3 2  
2

1 1 70 1
80 1

 
129 49

80 10 66 10 27 20
5 30 11 40 15 50 3

70 2 123 1
1 4

120 9  
4  

 
 
(2)  

18  
4  

26662 440.60
5 2.3

2023/ 3
/2025

11 12
1999 3

 
19679

323.76 1 2

7
 

RS 2589
70.28 1.3 3

7 2003
3

 
1048 28.53

1.3 3
5 6

 
A 8176

222.29 3.0 1
7 8

1999
 

11201 304.51
1.0 1 1

3  
279 7.62

1.0  
12397 339.92

7.6 4 5
7

8 10
1999

 
39 1.08

0.12  
713 19.44

0.7
1999

 
1231 33.35

1.4 4 7
 

57 1.55
0.3

1999  
2 0.25

1.0  
541 67.63

1.1 7
 

－ 55 －



 

5
0.83 0.8  

5 0.83
1.9 1
4  

2 0.33
0.6 1

1  
126

21.00 6.5 8
11 12

 
 

7  
5  

301
27.36 1.9 99

202  
123

11.18 1.2 98
25  

79 7.18
1.3 65 14
 

85 7.73
1.3 60 25
 

106
17.67 1.0  

 

 

－ 56 －



 

－ 57 －



 

 

－ 58 －



 

(3)  
 

6  
6 90 86

4 10 7.1
6.7 0.4

10.0 6

29 32 3
2.3 2.5 0.2

46.8

54.2
15 19 20 30 40 60

50 70 80

16.9 12.4 12.4 10.5
9.4 7.3 6.4

2.5 5.0 5.0 4.7
8.9 4.1 3.2

 
 

 
 
 
 
 

 
 
 
 

 
 
 

 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

－ 59 －



 

 

 
(1)  

 
,

,
Multilocus variable-number tandem-repeat 

analysis MLVA
invE ipaH

 
 
EHEC

.  
EHEC O26 O111 O157 Multilocus 

variable-number tandem repeat analysis MLVA
EHEC

PFGE
“diffuse outbreak

”
O H VT

PFGE EHEC O157  
O26 O111 MLVA
diffuse outbreak

CLSI
ABPC

CTX GM KM
IPM NFLX

CPFX NA ST SXT
MEPM CAZ

FOM CP
CFX AMK SM

TC CL 18
. EHEC  

46 EHEC 
7

VT O157:H7VT1&2 O21
H21VT1 12 O165:Hg25VT1&2 3 O103:H2 
VT1 O157 H-VT1&2 O157:H7VT2 O181 H49VT2
2 O8:H19VT2 O22:H8VT2 O26:H11VT1 O105:H7 

VT2 O118:H16VT1 O123:Hg10VT1&2 O157:H- 
VT1&2 O157 HUTVT1&2 O157 H-VT1 OUT Hg32 
VT1 OUT H45VT1&2 1  

5 2 O157 H7 VT1&2 
MLVA

20m0218
 

8 1 O157:H7 VT2 
MLVA 24m0166

 
10 1 O157:H7 VT1&2 
MLVA 23m0103

 
11 5 O157:H7 VT1&2 
MLVA 24m0164

 
15 1 O157:HUT VT1&2

MLVA 24m0307
 

eae hlyA
24 12 eae

3 3 hlyA 3 2
eae hlyA 16

5  
KM ST CP SM TC 5

1 1 ST CP SM TC 4 1
1 ST CP TC 3 1 1

SM TC 2 2 2 SM ABPC
1 2 2 TC 1 1 1

7  
 
CRE

29 3 28
0328 4

CRE  
 

PCR IMP
NDM VIM KPC GES OXA-48

-
 

CRE 16
18 (1 3 )

Klebsiella aerogenes 7 Enterobacter cloacae 4
Citrobacter freundii  Escherichia coli 2  

－ 60 －



 

Klebsiella pneumoniae Klebsiella oxytoca Enterobacter 
hormaechei 1 10 PCR

18 4
Klebsiella 

oxytoca IMP-6 1
Klebsiella pneumoniae Enterobacter hormaechei
Escherichia coli 3 NDM
8

 

1) Hg  H-genotyping PCR . 
2) MLVA  

MLVA "24mXXXX  [ 24 2024 m MLVA XXXX ]  
3) MLVA   SLV Single locus variant PFGE 2 3

MLVA "24cYYY" [ 24 2024 c complex YYY ]  

－ 61 －



 

 

 
 

 

Lancefield
A T

 

23 Lancefield
A G

10 B 3 9  
A 10 Streptococcus 

pyogenes T T1 4 6
 

 
 
VRE  

29 3 28 0328 
4  

CRE
 

 
VRE 2

Enterococcus faecium
vanA 10  

 

 
 
    

 

1) IMP VIM NDM KPC OXA-48 GES 
2) - TEM SHV CTX-M-1group CTX-M-2 group CTX-M-9 group 
3) AmpC - MOX CIT DHA EBC FOX ACC 
4  SMA  
5)  

－ 62 －



 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 

－ 63 －



 

 
1   

 
  

29

 
  

28
 

 (SFTS) 
15 6

SFTS  
 Q  

8
 

  
3

1
A16 1

AH1pdm09  
 A  

2
 

  
1

 
  

1
 

 
 

PCR
PCR  (IC) 

169
155 91.7

3 3

100.0 FL RD-18s Vero
MDCK

PCR PCR

11
12  

5 7 8
85 AH1pdm09 51 AH3

6 B Victoria 28 B
AH1pdm09 1 2 6

9 12 AH3 1 2
B Victria 1 4

 
1 2023/

 
2022/2023

AH3
12 AH1pdm09

1 B Victria
3 B Victria

 
CV-A16 27 CV-A6

20 CV-A10 12 17
(EV)-A71 2 EV-D68 1

CV-
A6 CV-A10 AV-A16

 
1

 
3

Ad3 3   

GII 3 100.0
GI  

  

－ 64 －



 

 

 
 

 

 

 

 
 
 

－ 65 －



 

 
 

6

5   
 

 
6 7 9 10

80 HI
6
JaGAr#01

HI 40 2ME
1/8 2ME

1
 

8 HI
8 9 HI

2ME  8

  

 
 

6 6 8
222
PAP

2
 

10 5 9
15 19 20 90.9 100 30

86.4 10 14 84.6
40 50 54.5 60

4.5 . 1
3 0 4

25.0  
 

 
6 6 8

244
HI

A A/ /4897/2022 H1N1 pdm09 A/
/9/2021 H3N2 B B/ /3073/2013

B/ /1359417/2021 Victoria
3  

AH1pdm09 40
15.6 11.4

4.2 15 19
44.0

30 4.5 A
H3N2 19.7

7.3 12.4 10 14
65.2 50

60 0
B

34.0 22.9 11.1
30 39 77.3

0 4 60
10 0 4 0 B
Victoria 8.6

8.6
15 19 28.0

30 50 0
  

 
 

6 6 8
200

1 3 2

Sabin LLCMK2
4  

1 2 3 4
98.5 98.5

83.5 3  3 0 9
90

63.6 84.6 90  
 

 

A
6 11 7 3 5

20 100

MDCK

－ 66 －



 

 
A

 
 

 

MDCK

RT-PCR
/2025 5

7
AH1pdm09  

 

  

－ 67 －



 
 

 
 
 
 

 
 
 
 

－ 68 －



 
 

 

－ 69 －



 
 

 

 
3 6 1 0601 3  

54 6
29 161

56 9 24 214 ,
58 3 31 54

3 4 25
61

 
6 54 147

1
1 1 2  

 

 
 
 
 

 
 
 
 
 
 
 
 

－ 70 －



 
 

9
22 62

11

6 9

 

6 174 3155
 

－ 71 －



 
 

 

 

 
GMP

6
1 5 5

30  
 
 
 
 
 
 
 
 
 

6
4  

6 1 9
 

 
 
 
 

 

－ 72 －



 
 

 

48
112 6

18 48 2
10  

 

 

  
          

－ 73 －



 
 

22 8 2

25  

24

6
 

 
6 11

 

 

 

 

 

 

 

4
1  

6

 

 

－ 74 －



  

 

 

VOC

 
6  

 

 

 

 

 

 

 

 

 

59 3
4

6
3

 
6

 
 

 
 
 

－ 75 －



 
 

 

11 4
 

6 19
14

 

 
 

 

 

 
6 8 5

2

1  
 

 
 

－ 76 －



 
 

3
6

1
6

 
6  

 

 

 

 

 

 

 

 

6 , 19
11

3

1

－ 77 －



 

 

 

22
5 4

6
1

  
 

 
4 26 5 12 6 1

6 16
11 6

7 3 18 3 28
 

 
 

4 26 5 12
5 11 750

6 16 7 1

7
20cm 11

6 11 12
7 1 21

2 5
3

18 100 3 28
 

 
 

6 16 10 15

 
 

 
4 30 .

1,000

 
 

5 14  9 20
11 20

12 25

. 
 

 
5 14

5 20 9 20
12 25

 
 

 

. 
(1)  

12 5
11 12

 
(2)  

4 30 6 18
6 18

11 12
11 20

 
(3)  

11 6
12 25

  
(4)  

4 25 2
2

28

 

－ 78 －



 

(5)  
5 4 12 5 7 3 6

  
(6)

4 10

. 
(7)  

7 3 10

 
(8)  

4 18 .

 
(9)  

4
7 4 14 5 5

  

 

 

 

1975

A

2012
3

6

No.1 2023 11 28 No.2 No.3 4 1 30  

－ 79 －



 

 
 

2

6
11

5 1 43 1
 

 
 
6 19

6 3
6 20 1

 
 

 
6

29 8.8 1
9

3
 

 

 

 
 

2 /
9 18

 
 

 

6 100
3 1 6 3

1 3.5
  

5

9 11

1  

－ 80 －



 

 

 

－ 81 －



 





 



 
 

 
 
 
 

      

 
 
 
 

 

－ 82 －



 
 

 
 

－ 83 －



 
 

      

 

 
 

－ 84 －



 
 

－ 85 －



 
 

     

 

 

 

 

 

   

 

   

 

－ 86 －



 



 
 
 
 
 
 
 



 



2 6 2
1 4

－ 87 －



－ 88 －



－ 89 －



HLA

HLA

－ 90 －



－ 91 －



－ 92 －



－ 93 －



－ 94 －



－ 95 －



 

  

 

  

  
 

2
 

3

 
 

6

45
18

23   
  

VNTR

VNTR 6

30 VNTR

6
87 165

 

2

 

15
4 17

QFT 6
205

－ 96 －



 

13 192  

 
6 1 1 2 1 2

( 6 )
1 3 3

S aureus 2 3
1  

15 4
17 18 3

 
6 O157 2

3 4 O103
O157 1 3

5  OUT 3 10
9  

6

Leptospira interrogans sensu lato
50

6

8
 

A

 

54
181  

6
6
2 4

 

169
468

93
94  

59  

4 48
 

9 14  

6
224  

 EHEC
MLVA PFGE

 

 

  

WHO
GLASS 

 

－ 97 －



 

ESBL AmpC

3

 
 

 

  

CRE

 
 

6 5  
         80  

        400  
     976  

    233  
   100  

 
 

 6

 6
3

PCR 3
169

155
6 1 2

3 3
1 12

AH1pdm09 51
AH3 6 B

28 3 12

A6 20 A10 12
A16 27 4 12

17
9 11

A71 2 11
D68

A16 1
6

A6 A10 A16
5

1   
 

6

SFTS A

 
6

28 R japonica
IgM 39 IgG 39 18

12
Q 8

 

HIV
HIV HIV

6

  

－ 98 －



 

6 10
12 6

 

6 1
1 2 1 3 1 4 1 6

1 7 1 8 1 11 3
10 109 94

15
5  

6

33  

6

SFTS A
  

9
 

R japonica IgM 11 IgG 11
 

6
 

 

4

(
 )

(AFM) 
 

4  
 

 
 

 

2

 

2 14 14 Kudoa 
septempunctata  

HLA
HLA

HLA 17  

CDC 12 FCXM 12
 

1
117  

－ 99 －



 

32 2
 

 

 

 

 

 

3

 

 

 

61
104 490

 

4
48

384  

 

61 9
 

5 12

ICP/MS

9

  

20
11

 

174
3155  

 

6  

98
2

 
7

30 57
 

－ 100 －



 

 
 

GMP

1
5

30  

4
 

1
9  

 

20

DTTB 58
 

13
13 208

 
 

2
1 1

18  
 

 

 

 

－ 101 －



 

2 1

 

 

25
24

6
 

21
PM2 5 23

12 5
 

 

 
6 6 14

 

25 3 PM2 5

 
6  

9 10
9

3
 

2
22

  

23 2
PM2 5

 

15 5 2

7 1
 

17 8

4
 

18

 

 

4 2 4
3

0 5 /L
6
4 0 5 /L  

57 7

 
6 pH

10
 

VOC

 

59 3

4 6

－ 102 －



 

3
 

16
4

3

 

6
PFOS

PFOA
 

47

19

 

6 2

6 1 1
1 3

6

6

6

6
1H 2H- [3 4-d] -4- 1H

2H 5H - [3 4-d] -4 6- 2
 

 

COD
50m

6 6
COD SS

52  
6 3
1

59

－ 103 －



 

 
 

DO
COD

5 3

 
 

 

 

2 5 11
6 2  

 

 
 

 
2  

6 6 11 7 2 7  
 

 

24 4

 

 

 
2

6000

5 12

 
6 6

 

 
2

70

－ 104 －



 

4

 

 

 
100

2

10 10 4 1
62 4

S62 1 29 H7 3 31

7 4 HLA
13 2

24  

 
 

 
 

 
 

 
R6 4 1 R7 3 31  

17 

1 
 

  R7 3 31  
     

1187 140 

 
 

－ 105 －



 

R6 4 1 R7 3 31  
 
 
 
 

1 
1 
7 
0 

     
 
 
 

2 
0 
0 

0 
1 
0 

- 
1 
- 

- 
3 
- 

 2 1 1 3 
 

  2 
 

 R6 4 1 R7 3 31  

54 
24 
1 
5 

 

84  

  

6 5 8 7 2 19  

HITO

7 1 30 14:30 16:00

30

 
 

7 2 28  18 00 19 30 
 

60  
 

 
 

 

 

 

  

   

14  

 

－ 106 －



 

2
4 1 9

 

 
 

  6 6 11   10:00 11 30 
   
  

 
6  

 

 

  7 2 7  13:30 15 30 
   
   

 

 
 

6  

2

  6 10 21  13:55 15 35 
  
  5 150  

  6 11 13  10:20 12 00 
  
  5 90  

 

2

  6 7 16 10:20 12 00 
  
  6 60  

  6 7 17 13:10 14 50 
   
  6 68

－ 107 －



 

 

  
  
  
  
  

  
  
  

8 3 25  
 

791-0211 
1545 4 

089 948- 9678  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




