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The distribution and variation of the air temperature from 1990 through 2003 in urban areas in Japan were
studied in terms of urban heat islands. The mean air temperature showed a spatial distribution reflecting the
elevation above sea level. Some discriminative features were observed in diurnal variation depending on the
distance from the sea. Increasing trends were observed for the daily mean, daily maximum, and daily minimum
air temperature; in addition, a larger and clearer increasing trend was observed for the daily minimum air
temperature than for the daily mean and daily maximum air temperature. Furthermore, the rate of the increases
in the air temperature was much greater than those recorded in other studies. Although the diurnal range showed
a decreasing trend, few significant trends were observed on hot day, summer day, and frost day.

INTRODUCTION

Rising air temperatures in urban areas are a
serious problem as they relate to climate change
and urban heat islands. The distribution of the air
temperature and its correlation with population
and urbanization have been studied™®. Some reports
have demonstrated that urban air temperatures
increase more on their own than they do as a result
of climate change and that the rapid development
of urban areas influences the magnitude and
patterns of heat islands*”. In addition, air
temperature trends have recently been studied by
using air
meteorological observatories and by combining
techniques, such as remote sensing®®. On the other
hand, the phenomenon of urban heat islands is
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location-specific and has been attributed to
population, geography, and energy consumption.
Urban heat islands have been reported in the
metropolitan areas of Tokyo™ ' and in much smaller
cities as well®®™_. Some researchers, such as
Mikami et al.**2 have thoroughly studied urban heat
islands in the Tokyo metropolitan area. In the
present study, a monitoring data set of air
temperatures was analyzed to investigate the
current conditions and identify some trend or
variation in the air temperatures in Hansin area,
which is a 15 x 15 km area between the cities of
Osaka and Kobe, two of the largest cities in Japan.
The Ffindings are reported below.

MATERIALS AND METHODS

2.1 Survey sites and period

Air temperatures were measured at six ambient air
pollution monitoring stations in Hansin area at
three cities: Amagasaki (1 station), Nishinomiya
(4 stations), and Takarazuka (1 station). The six
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Figure 1 Location of the stations. A0l is located in Amagasaki City, NO1, NO2, NO3,
and NO4 are located in Nishinomiya City, and TOl is located in Takarazuka City.
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stations are in a 15 x 15 km area. The location of
the stations is shown in Fig.1. Five of the stations,
with the exception of NO4, are located less than
50m above sea level (a.s.l.). Hansin area is between
Osaka City (population 2,634,000/222 km?) and Kobe
City (population 1,520,000/ 551 km*). The Hansin
area is characterized by intensive industrial
development and dense populations. On the other
hand, Mt. Rokko (altitude 931 m), which runs east
and west, is located in Kobe City. Station NO4 is
located north of Mt. Rokko, and stations NO3 and
TO1 are at the east end of the mountain range. The
characteristics of the six stations are shown in
Table 1 and summarized as follows:

Table 1 Characteristics of the six stations

Elevation above sea level

Longitude Latitude m
A0l 135°24'58" 34°43'19" 0
NO1 135°20'38" 34044'02" 3
NO2 13502224" 34042'53" 1
NO3 135°21'18" 34045'54" 50
NO4 135°14'21" 34049'25" 235
T01 135021'28" 34047'35" 40

A01: The air temperature was measured on the roof
of 5-story building (about 19 m above the ground),
where a thermometer shelter was installed. The roof
was covered with grass.

NO1: The air temperature was measured on the roof
of 3-story building (about 10 m above the ground)
of a City Hall. The roof is made of slate. The City
Hall is surrounded by other buildings that block
eastern winds.

NO2: The air temperature was measured on the roof
of a 4-story building (about 17 m above the ground).
The roof is made of concrete.

NO3: The air temperature was measured on the roof
of a 2-story building (about 8 m above the ground).
The roof is made of concrete.

NO4: The air temperature was measured on the roof
of a 2-story building (about 8 m above the ground).
The roof is made of concrete.

TO1: The air temperature was measured on the roof
of a 2-story building (about 8 m above the ground).
The roof is made of concrete. A thermometer box was
installed on the concrete roof about 1.5 m above
the roof level.
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The air temperatures measured from January 1990
to December 2003 were used for analyses.

2.2 Data acquisition and analysis
2.2.1 Data acquisition

The air temperatures were measured hourly. The
daily mean, maximum, and minimum air temperatures
were used in the evaluations. The hourly air
temperatures were measured using a thermometer
with Japan Meteorological Agency Certificate.
2.2.2 Statistical analysis

The Kolmogorov-Smirnov test (K-S test) and the
least-significant difference test were used to
analyze the normality and the seasonal variation,
respectively.

RESULTS AND DISCUSSION

3.1 Data distribution

The data distributions of the daily mean, maximum,
and minimum air temperatures during the survey were
tested by the K-S test, showing that none of them
followed a normal distribution (p<0.01) at each
station; therefore, it should be appropriate to use
a median value rather than a mean value for
comparison. The mean and median values for the
daily mean, maximum, and minimum air temperatures
are summarized in Table 2. The difference between
the mean and median values was, however, not
significantly large. In addition, the air
temperature is usually shown and evaluated by the
mean value. Therefore, air temperatures shown by
mean values will be used for the following results
and discussion.

Table 2 Mean and median values for daily mean,
maximum, and minimum air temperatures

Air temperature /°C

Daily mean Daily maximum Daily minimum
Mean Median Mean Median Mean Median
A0l 16.7 17.1 20.3 20.9 13.4 13.6
NO1 16.0 16.0 19.5 19.7 12.7 12.6
N02 16.4 16.7 19.7 20.3 13.3 13.4
NO3 16.0 16.4 19.8 20.3 12.4 12.4
NO4 14.3 14.7 18.6 19.2 10.2 10.2
TO1 15.9 16.2 19.8 20.4 12.3 12.4




3.2 Mean air temperature

The mean air temperatures of the daily mean,
maximum and minimum from each station during the
survey are summarized in Fig.2(a). The mean air
temperatures from station NO4 were lower than those
from other stations. One reason that the mean air
temperature at station NO4 was lower than those
from other stations is presumably the difference
in elevation. Station NO4 is located at an
elevation of 235 ma.s.1. and would, therefore, be
expected to have lower air temperatures because of
its high elevation. Therefore, the mean air
temperature at station NO4 should be corrected to
consider the effect of the elevation of the
location. A temperature lapse of 0.6 °C/100 m was
considered. The result of the correction is shown
in Fig.2(b). The corrected mean air temperature for
the daily maximum at station NO4 was the same as
that recorded at other stations. However, despite
being corrected, the mean air temperature of the
daily mean and the daily minimum air temperature
were still lower than those from other stations.
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Figure 2 Mean air temperatures of daily mean, maximum
and minimum from each station during the
survey (a), corrected mean air temperatures
of daily mean, maximum, and minimum using
temperature lapse rate of 0.6 °C /7100 m (b),
and corrected mean air temperatures using
temperature lapse rate of 1.0 °C /100 m in
winter and spring and temperature lapse rate
of 0.6 °C /100 m in summer and autumn (c).
Filled triangle (A), filled circle (®), and
filled square (mm) shows Daily mean, Daily
maximum, and Daily minimum, respectively.

As mentioned in 2.1, station NO4 is located north
of Mt. Rokko. Fog frequently occurs in the vicinity
of Mt. Rokko*??; therefore, it is generally
appropriate to apply a temperature- lapse rate of
0.6 °C/100 m for the correction. On the other hand,
summer (June, July, and August) fog is common in
the vicinity of Mt. Rokko and is uncommon in winter
(December, January, and February). In addition,
the relative humidity in summer and autumn
(September, October, and November) (78.4 and 79.8%
during the survey period, respectively) was
significantly (p<0.001) higher than in winter and
spring (March, April, and May) (75.6 and 70.8%,
respectively).
consideration, it is better to correct the air
temperature using a temperature-lapse rate of
1.0 °C/100 m in winter and spring. The result is
shown in Fig.2(c). Little difference was observed
between station NO4 and other stations in daily
mean air temperatures; however, the daily maximum

Taking these conditions into

was a little higher, and the daily minimum was a
little lower than those recorded at the other
stations. The differences in the daily maximum and
minimum air temperatures are discussed in more
detail in 3.4. However, it can be concluded that
the difference in the elevation of the stations is
the main reason for the lower air temperature at
station NO4.

3.3 Diurnal variation

Figure 3 shows the diurnal variation in the air
temperature in 2001 calculated by the hourly air
temperature at each station. The air temperature
at station N04 was low throughout the day, as a
result of the elevation of the station.

Figures 3(a), 3(b), and 3(c) are drawn to compare
clearly the individual stations. In Fig.3(a),
stations NO1, NO2, and A0l had similar diurnal
variations, although the daytime air temperatures
at station NO2 were slightly lower than those at
stations NO1 and AOl. In Fig.3(b), the daytime
(7:00 — 18:00) air temperature at station T01 was
higher than that at station NO2 and the night (19:00
— 6:00) air temperature at station TOl was lower
than that at station N02. In Fig.3(c), air
temperature at station NO3 was the same as that at
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Figure 3 Diurnal variation in the air temperature in
2001 calculated by the hourly air temperature
at each station. Figures 3(a), 3(b), and 3(c)
compare the individual stations. Filled
square (mm), open square (1), open triangle
( ), open rhombus ( ), open circle (o),
and filled rhombus () shows AO1, NO1, NO2,
NO3, NO4, and TO1, respectively.

station NO2 during the daytime (7:00 — 18:00) while
air temperature at station NO3 was lower at night
(19:00 - 6:00). Stations NO1, NO2, and A01 are along
the coast (approximately 2 km from the sea), which
results
relatively cool

in similar diurnal variations, i.e.,

daytime and warm nighttime
In contrast, the nighttime air
temperatures at stations TO1 and NO3 were lower
than that from station N02, and the differences
were presumably attributed to the fact that these
stations are located inland (approximate 6 km and
9 km, respectively). Furthermore, station TOl is
located 3 km further inland than station NO3, which
is probably responsible for the fact that the
daytime air temperature at station T01 was slightly
higher than those at stations N02 and NO3.

The diurnal ranges, which is defined as the

temperatures.

difference between the daily maximum and daily
minimum air temperatures in the diurnal variation,
were 5.7 °C (A01), 5.5 (NO1), 4.9 (NO2), 5.9 (N0O3),
6.7 (NO4), and 6.2 (TO1l) at each station. The
largest difference was observed at station NO4.
This is attributed to the distance from the sea.
At station NO4, the air temperature was the lowest,
while the diurnal range was the largest, depending
on the distance from the sea.

3.4 Trend of air temperature
The air temperature trends are shown in Fig.4,
which demonstrates increasing trends at each

station. Increasing temperatures during the survey
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Table 3 Increasing temperatures and trends

in diurnal range during the survey

°C decade?

Increasing air temperature Trends in

Daily mean Daily maximum Daily minimum diurnal range
A01 0.34 0.35 0.36 0.02
NO1 2.17 221 2.19 -0.33
NO02 0.89 0.70 1.04 -0.41
NO3 0.19 0.08 0.38 -0.02
NO04 0.24 0.02 0.43 -0.12
TO1 0.75 0.70 0.85 -0.15

are summarized in Table 3 together with the trends
in diurnal range. The increasing trend was larger
and clearer for the daily minimum air temperature
than for the daily mean and daily maximum air
temperatures for most stations. Larger increasing
trends for the daily minimum air temperature were
reported as relating to the phenomenon of urban
heat islands®>Y-%2  suggesting the existence of an
urban heat island in this area. In addition, the
diurnal range showed a decreasing trend in most of
stations, also supporting the idea that the urban
heat island has grown in this area®.

The increasing rates for the daily mean, which
are shown in Table 3, are much larger than those
obtained 08

in other studies™ This is
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presumably due to two reasons; i.e., one is the
shorter coverage for the acquisition of air
temperature data, and the other is that the 1990s
was the warmest decade in the last century®.

3.5 Hot day, summer day, and frost day

Figure 5 shows trends of the proportion of hot,
summer, and frost days in a year. Hot day is defined
as that in which the daily maximum air temperature
is 30 °C and above; summer day, 25 °C and above; and
frost day is defined as that in which the daily
minimum air temperature is 0 °C and below. Few
significant increasing or decreasing trends were
observed. When the numbers of hot, summer, and
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Figure 5 Trends of proportion of hot day (a), summer
day (b), and frost day (c) in a year. Open
circle (o), filled square (mm), open
triangle (), cross mark (>), filled
circle (@), and open rhombus () shows A01,

NO1, NO2, NO3, NO4, and TOl, respectively.



frost days are considered, few characteristics of
urban heat islands were detected in the study area.

CONCLUSION

Air temperatures measured within a 15 x 15 km
urban area in Hyogo Prefecture from 1990 through
2003 were studied. A homogeneous spatial variation
of air temperatures was observed within the urban
area by considering the elevation at which the
monitoring station was located. A more significant
increasing trend was observed in the daily minimum
air temperature than in the daily mean and daily
maximum air temperatures, and the decreasing trend
was observed in the diurnal range, suggesting that
the urban heat island has grown in this area.
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Detection of Cryptosporidium derived from reptile in the source water of a public simple
water supply Hyogo Prefecture

Hidetaka TSUJI!' Tomohiro OSHIBE' Kazuo ONO? Shogo YAMAMOTO® Masatsugu CHIKAHIRA!
Kuniyoshi MASUDA* Kenji YAGITA®
Shinji IZUMIYAMA® Takuro ENDO® and Masaoki YAMAOKA®

YInfectious Disease Research Division Hyogo Prefectural Institute of Public Health and
Environmental Sciences 2-1-29 Arata-cho Hyogo-ku Kobe 652-0032 Japan
’Kobe Tokiwa College *Hyogo Environmental Advancement Association
*Kobe Co-medical College and *Department of Parasitology

National Institute of Infectious Diseases

Cryptosporidium oocysts were detected in the source water from a public simple water supply at Yamasaki town in Hyogo
Prefecture. The oocysts were existed in a considerably short period of time during September to October, 2001, and
the detected number up to 102 per 10L. It was not proved that the health of the inhabitant was damaged by the pathogen
in the investigation period. Although isolated oocysts were morphologically identified as C.parvum, the amplification
results by the polymerase chain reaction were not completely in agreement with C.parvum, and became it clear that they
were Cryptosporidium sp. derived from reptiles, which Xiao et al. showed in their studies by the sequence analysis of
18S rRNA gene locus.
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C.muris
C.parvum 12
Xiao ?
C.parvum 7 C.baileyi 3
C.serpentis 2
Cmolnari 13
Genotype
C.parvum  C.hominis ¥ Cparvum
1976 9 1980
%9 1983
)
4 5 pam
1993 C.parvum
7
C.parvum
8,9
2000 9 4
C.parvum
1
2000 9 5
141 571
105 m 613 0
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2
2001
9 6 9 8 9
2 9 27
Chinemys
reevesii 1 Rana
nigromaculata Rana japonica japonica
3 2000 9 4
11 28 8
1
3
12,13)
0L
1.2 pm
HeatSystems
Ultrasonics 50 W 23 KHz
0.15 M (pH 7.6)
Cryptosporidium Dynal
IMS
)
Walker
15 i)
1 mm) 25
(10 mM Tris 0.21% Tween 80 pH 7.2)100 L
15 3,000 rpm(1,680>=<g) 10
3
100 L 20
12,000 rpm (18,200
><g) 10
1.2
20 20 L
10 12,000 rpm (18,200><q)
10 10 L IMS
59
2 3
1g
4
11,13,14)
FITC (Fluorescein
isothiocianate) Cryptosporidium IgM

(Crypt-a-Glo FL Waterborne)

DAPI



(47, 6 - diamidino- 2-phenylindole; Sigma)
(BX-U-CD-3 OLYMPUS)

Thermal Cycler MP TP-3000 (Takara)
Cparvum =

(BX60-34-FLB OLYMPUS) B
w
DAPI 7
PCR
Big Dye Terminator Cycle Sequencing Ready Reaction
Kit ABI PRISM model 310 ;Applied Biosystems
5 DNA Sequence Similarity Search Served by
9 6 10L DNA GenomeNet BLAST  http //blast. Genome.jp/
IMS 12,000 rpm
(11,900=<g) 5 1 L1
100 L Lysis buffer 10 mM Tris [pH8.0]
50 mMKCI 3.5mMMgCl, 0.45%Nonidet P-40 0.45% Tween
20 0.01%Proteinase K 5 1 9% 10 1
1610 QIA amp DNA mini Kit (QIAGEN) 2000 9 5
DNA 2001 7 2
2001
6 (PCR; Polymerase Chain 9 6
Reaction)
DNA 2
n No.1 2 Table
Cryptosporidium  18S RNA  18S Table 2 2
rRNA %6 Polythreonin (Poly-T)®
No.3 6 Table
18S rRNA®?  Cryptosporidium oocyst wal l protein (COWP)# , 2
Thrombospondin related adhesive protein of
Cryptosporidium-1 (TRAP-C1)?
PCR
DNA Takara Ex Tag Takara
Table 1 PCR primers used in this study
No. Target gene Primer sequence 5'— 3 Position PCR Reference
product(bp)
1 18SRNA AGT GCT TAA AGC AGG CAA CTG 729-745 554 Awad-El-Kariem
CGT TAA CGG AAT TAA CCA GAC 1,282-1,262 F.M. et al.(16)
2 PolyT CTC TTA ATC CAA TCA TTA CAA 518 Carraway.M.,
AGC AGC AAG ATA TGA TAC CG et al.(18)
3 ISSMRNAGL 00 TIC TGC AGG TTCACCTAC G P R * N
Cusaw mOCICTTAOTGOATIT T
5COWP L C6C ACCTGT T0C CAC TCA ATG s
6 Trap-C1 GGA TGG GTA TCA GGT AAT AAG AA 1,200 Spano.F. et al
CAA CTA GCC CAG TTC TGA CTC TCT GG (22)

; Position within the 18S rRNA gene locus of C.parvum (GenBank accession no.AF093489

12



Table 2 Examination of Cryptosporidial oocyst about human
stool and water samples near the source water

Kind of Date of Amount of Number of
samples sampling  sample oocysts
River water Sept.6 10L 0
Water for agricultural use 2 Sept.6 10L 0
Stool ** Sept.8 - Negative”’
Stool Sept.9 - Negative
Soil™ Sept.27 25 geach 0
Frog s Sept.27 1 geach 0
Tortoise ® Sept.27 5¢g 0
1; Ibo River
2; Waterway that flows in the vicinity of the well hut
3; Inhabitant of Yamasaki town
4; Collected from the front and back of the well hut
5; The bowels of frogs (Rananigromaculata and Rana

japonica)
6; Internal organs of a tortoise(Chinemys reevesii)
7; Quantitative evaluation was not executed

3
Table 3
2000 9 4 11 28
10L 102 10L
9 27 1 10 9 0.875
11 14 11 28 2
160 180L
Fig.1:
Cparvum =9 Fig.1:

| -
——y
H -
A B C
Fig.1 Morphological identification of Cryptosporidium
oocyst from the source water by microscopy
;Cryptosporidium oocyst isolated from the source
water, ;Oocyst of C.parvum strain isolated from
the fecesof calf. A; FAstaining, B; DAPI counter
staining, C; Nomarski interference contrast
photomicrograph Bar represents 5 jm

Performed by Hyogo Environmental
Association

Advancement

13

2 2005

Table 3 Detection of Cryptosporidial oocyst from the source
water of a simple water supply in Yamasaki town

Date of Amount of Nunber of Nunber of
sampling sample oocysts oocysts/10L
Sept.4 10L 50 " 50
Sept.6 10L 102 102
Sept.11 10L 30 30
Sept.11 20L 150 75
Sept.27 10L 1 1
Oct.9 80L 70 0.875
Nov.14 610L 0 0
Nov.28 180L 0 0

1; Performed by Hyogo Environmental Advancement
Association

2; Performed by Department of Parasitology, National
Institute of Infectious Diseases

M SwCp

i¢
A

500
bp -
500
bp—

M Sw SwCo2 B

M Sw Cp

Fig.2 Agarose gel visualization of diagnostic polymerase
chain reaction products of Cryptosporidium isolates
from the source water of a simple water supply
amplified with the primers designated in Table
1(No.1 6) Amplification results of 18S rRNA
gene(photogram A, C and D) , Poly-T gene(photogram
B), COWP gene (photogram E) , and TRAP-C1 gene
(photogram F) M; Molecular size marker, Sw;
Cryptosporidium isolates from the source water,
Cp,Cp2; C.parvum strains for positive control, B;
Negative control, Each arrow shows the position of
expected size of anplified fragment within the 18S
RNA gene(photogram A; 554 bp, C; 1,751 bp, D; 438 bp),
Poly-T gene (photogram B; 518 bp), COWP gene
(photogram E; 1,033 bp), and TRAP-C1 gene
(photogram F; 1,200 bp). Photogram D was offered
by Department of Parasitology, National Institute
of Infectious Diseases



Query:
Shjct:
Query:
Sbjct:
Query:
Shjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

1

422

61

482

121

542

181

602

241

662

301

722

361

782

gatttctgttaattctcgtatattatactacggtatgtatatgacattaacataattcat

HEEEREEE R e e e e e e e e e e e e e e e e e e e e e e e e e
gatttctgttaattctcgtatattatactacggtatgtatatgacattaacataattcat

attacttttatagtatatgaaattttactttgagaaaattagagtgcttaaagcaggegt

TEEEEEE R R e e e e e e e e e e e e e e e e e e e e e e e e e e e e
attacttttatagtatatgaaattttactttgagaaaattagagtgcttaaagcaggegt

ttgccttgaatactccagcatggaataataataaggatttttatctttettattggttct

HEEEREEE R e e e e e e e e e e e e e e e e e e e e e e e e e
ttgccttgaatactccagcatggaataataataaggatttttatctttettattggttct

aggataaaaataatgattaatagggacagttgggggcatttgtatttaacagtcagaggt
LEEEEERE R e e e et e e e e e e e e e e e e e i e e e e e e e e

aggataaaaataatgattaatagggacagttgggggcatttgtatttaacagtcagaggt

gaaattcttagatttgttaaagacaaactactgcgaaagcatttgccaaggatgttctca

LEEEEEREE R e e e et e e e e e e e e e e e e e e e e e e e e e e e
gaaattcttagatttgttaaagacaaactactgcgaaagcatttgccaaggatgttctca

ttaatcaagaacgaaagttaggggatcgaagacgatcagataccgtcgtagtcttaacca

ttaatcaagaacgaaagttaggggatcgaagacgatcagataccgtcgtagtcttaacca

taaactatgccgactagagattggaggttgttccttactc 400

R LRR RN
taaactatgccgactagagattggaggttgttccttactc 821

60

481

120

541

180

601

240

661

300

721

360

781

Fig.3 Comparative Alignment of the 18S ribosomal RNA gene locus of Cryptosporidium isolates and Cryptosporidium sp.
(Isolate Y; W11) 100%0f homology was obtained for the base arrangement of Cryptosporidium from which the upper
row was obtained in this case(Query) and the lower berth in the base arrangement of Cryptosporidium sp.genotype
W11(Shjct). (BlastN Score = 793 bits (400), and ldentities = 400/400 (100%))

4 PCR

Fig.2

1)

Fig.2:B
18S rRNA
Johnson
C.parvum
cowP
Fig.2:F

Johnson

4.5 pm GenBank
(A) DAPI
4 ®
© Cryptosporidium sp.Genotype W11
( Fig.3)
C.parvum
DNA PCR PCR  PCR RFLP
DNA
185 rRNA Fig.2:A Poly-T
24,25
Xiao @ 1,56
(Fig.2:C,D) C.parvum
Fig.2:E TRAP-C1 Awad-El-Kariem *® 18S rRNA
Mae RFLP
C.muris
18S rRNA Rsa
Table 1 PCR C.parvum

14

stormwater
Isolate Y
3 100

PCR
C.parvum
C.parvum

PCR
C.parvum  C.baileyi
Xiao #® COWP

PCR-RFLP

human monkey bovine



11: 1
C.parvum:

11: 61
C.parvum:

11: 120
C.parvum:
11: 180
C.parvum:
11: 240
C.parvum:
11: 300
C.parvum:

11: 360
C.parvum:

11: 420
C.parvum:

11: 474
C.parvum:
11: 527
C.parvum:
11: 587
C.parvum:
11: 647
C.parvum:

11: 707
C.parvum:

11: 767
C.parvum:

ggaagggttgtatttattagataaagaaccaatat;;ttggtgactcataataactttac
ggatcaca;tta;tgtgacatatcattcaagtttctgacctatcagctttagacggtagg
gtattggcctaccgtggc;atgacgggtaacggggaattagggttcgattccggagaggg
agcctgagaaacggctaccacatctaaggaaggcagcaggcgegcaaattacccaatect
gacacagggaggtagtgacaagaaataacaatacagggccttacggtcttgtaattggaa
at at tt ¢t

tgagt%aagtataaacccctttacaagta%caattggagggcaagtctggtgccagcagc
cgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaagctegtagt
tggatttctgttaattctecgta------ tattatactacggtat%tatatga%attaaca

aa ttatataaaa t ga a--
taattcatattact------- tttatagtatatgaaattttactttgagaaaattagagt
t

atttttt
gcttaaagcaggcgt;tgccttgaatactccagcatggaataata%taaggatttttatc
ttt%ttattggttctaggataaaaataatgattaatagggacagttgggggcatttgtat
ttaacagtcagaggtgaaattcitagatttgttaaagacaaactagtgcgaaagcatttg
ccaaggatgtt%tcattaatcaagaacgaaagttaggggatcgaagacgatcagataccg

tcgtagtcttaaccataaactatgccgactagagattggaggttgttccttactectt
a

2

2005

Fig.4 Alignment of the 18S ribosomal RNA gene of Cryptosporidium sp. Genotype W1l in the database of GenBank(824 base) and
comparative alignment of the partial sequence within the 18S ribosomal RNA gene locus of C.parvum

sp-Genotype W11 GenBank accession no. AF262325 C.parvum.; Cryptosporidium parvum (GenBank accession no.AF093489)

W11; Cryptosporidium

Dots

indicate bases that are identical to the Cryptosporidium sp.Genotype W1l. Sequence of the primer sets (Table 1 No.4)
used for the analysis of base sequence indicate by the underline.

mouse ferret pig marsupial Genotype C.wrairi

C.meleagridis Cparvum  dog Genotype PCR  C.parvum
Cfelis C.baileyi C.serpentis C.andersoni C.muris
Johnson Table 1 Cryptosporidium sp. Genotype W1l
18S rRNA position 602 1039

(Cparvum  AF093489)

Champliaud * PCR

C.parvum C. meleagridis C. muris

C. baileyi 4 18S rRNA
/10 L
18S rRNA Johnson
Poly-T COWP TRAP-C1 18 /0L ® C.parvum
GenBank Cryptosporidium sp.Genotype W11 19 /10L®
AF262325 18S rRNA C.parvum
AF093489 Johnson 1D;,
PCR Genotype W11 435 bp 30
Cparvum 438 bp Fig.4
C.parvum
Xiao ?  Cryptosporidium  18S rRNA 0
position
182-189 273-286 636-656 689-699 ®
PCR-RFLP

15

Dupont
132

102

C.parvum

30)

50%



2)

C.serpentis  C. saurophilum

Cryptosporidium sp. Genotype W11
3) 3

HIV
C.meleagridis  C.felis  C.canis
C.muris L8
2001 9
0L 102 9 10
C.parvum PCR C.parvum
18S rRNA
Xiao
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Salmonella Infantis

Antimicrobial susceptibility and molecular epidemiology of Salmonella Infantis
isolated from chicken and human

Hiroki NisHIuMI  Hidetaka TsuJl Masaharu HUKUNAGA and Masaoki YAMAOKA

Infectious Disease Research Division Hyogo Prefectural Institute of Public Health and

Environmental Sciences, 2-1-29, Arata-cho,Hyogo-ku, Kobe 652-0032, Japan

We used antimicrobial susceptibility and pulsed field gel electrophoresis (PFGE) to study the genetic
relatedness of 19 isolates of Salmonella enterica serovar Infantis (S. Infantis) isolated from chicken and human.
All isolates from chicken were at least resistant to streptomycin and tetracycline. PFGE was able to discriminate
between chicken and human isolates of S. Infantis. PFGE was useful as epidemiological tools for S. Infantis.
Moreover, antibiotic patterns of S. Infantis corresponded to that of PFGE considerably.

20 1
50 1239 salmonella 2004 4 2005 6
Infantis( S. Infantis) S. Infantis 16
3
2
S. Infantis (NCCLS)
9
PFGE ( BD)
(ABPC  10p49), (CTX 30p10)
(GM 10p1g) (KM 30p19)
652-0032 2-1-29 (SM  10pQ) (TC
30H19) (CPFX" 51g)
(NA  30jQ) /

18



(SXT  23.75/1.251 ) (P

3019) (WP 5140)
(FOM 50pg) 12

3
SM (aadAl) TC (teth)
(Table 1)
PCR PCR 9% 5
95 30 60 30 72 30 1 35

72 7

Table 1. PCR primers used in this work

Gene Size(kb) Primer
aadAlF GTGGATGGCGGCCTGAAG

Sequence 5'-3' Reference

aadAl 526 aadA1B  ATTGCCCAGTCGGCAGCG Sandvang et al (3)
WA M e caestcocoaromen MO
4 PFGE
Tryptosoy broth Ribot n
30U Bln
Xba 1 37 2 0.5%xTBE
buffer 1 6v/cm
2.2-54.2 19 CHEF DRIN (BIO-RAD)
2
DNA Dice S
Dice
So 2ny/n. n, n, X
DNA n, Y DNA
Ny 2 DNA So
1.0 2
Dice
UPGMA  (Unweighted Pair-Group Method with
Arithmetic mean) MEGA 3®
1 S. Infantis
2004 9 2005 4
2 (Table 2)
5 7 4) 4 “
25 ) 2 €] 19 ) 3 6
1 (6 )

2 2005

Table 2. Drug resistance pattern of S. Infantis
strains isolated from chicken and human

Number of isolates (%)

Resistance Pattern

Human chicken
ABPC, KM, SM, TC, SXT, TMP 1(6)
ABPC, SM, TC, SXT, TMP 3(19)
KM, SM, TC, SXT, TMP 4(25)
SM, TC, SXT, TMP 4(25)
KM, SM, TC 1(6)
SM, TC 1(33) 3(19)
Susceptible 2(67)
Total 3(100) 16(100)
6 (Table 3)
3 2
1 SM TC 2
(Table 2 3)
S. Infantis 19 17
SM TC 2
SM aadA7 TC

tetA

Table 3. Characteristics of S. Infantis isolated
from chicken and human.

. PFGE
No. Shop Source Resistance Pattern

Bin Xba
1 A Chicken KM, SM, TC B1 X1
2 Chicken SM, TC, SXT, TMP B2 X2
3 B Chicken SM, TC, SXT, TMP B2 X2
4 Chicken SM, TC, SXT, TMP B2 X2
5 Chicken SM, TC, SXT, TMP B2 X2
6 Chicken KM, SM, TC, SXT, TMP B3 X2
7 c Chicken KM, SM, TC, SXT, TMP B3 X2
8 Chicken KM, SM, TC, SXT, TMP B3 X2
9 Chicken KM, SM, TC, SXT, TMP B3 X2
10 D Chicken ABPC, KM, SM, TC, SXT, TMP B4 X3
11 e Chicken SM, TC B5 X4
12 Chicken SM, TC B5 X4
13 F Chicken SM, TC B X5
14 Chicken ABPC, SM, TC, SXT, TMP B6 X3
15 G Chicken ABPC, SM, TC, SXT, TMP B6 X3
16 Chicken ABPC, SM, TC, SXT, TMP B7 X6
17 Human SM, TC B8 X7
18 Human Susceptible B9 X8
19 Human Susceptible B10 X9

2 S. Infantis  PFGE

PFGE 33.3 668.9kb
Bln 1 7 11 Xba | 16 20
1
BL B10(BIn I) X1

X9(Xba ) (Fig.1 2) 16 BIn

1 7 (B1 B7) Xbal 6 (X1 X6)

4 3
PFGE Bin I Xba I

G 3



2 Table3 4 M XL X2 X3 X4 X5 X6 X7 X8 X9
. S m— T W —— — — —

3 Bin 1 Xba 1 3
(B8 B10 X7 X9)
PFGE UPGMA | ——— e —
88 similarity
Bin 1 5 (Fig.3) Xbal 4 668.9kb —> -
(Fig.4) BiInl1 10
> Xbal 9 8a.7% 308.4kb —> : —— —— T gy,
(Fig-3 4) zgggirﬁgs‘
—
M Bl B2 B3 B4 B5 B6 B7 B8 B9 BIO | PelhaleRh  Saeiliaiing
o — ———— — — — 216.0kD >  —— e
B e T s BB -
T R —- i ——— 1045kp —> T - - — - -
- == S R s = -
668.9kb —> = - ok —> ww = T
—— e W A - — -

-
308.4kb > 8 P el E S ———
D W — A — - Fig.2. PFGE pattern of Xba I-digested chromosomal DNA
of S. Infantis.
D1G.0KD —b e e S S e e X1 to X6 : isolated from chicken, X7 to X9:
e e isolated from human.
il R o I W TN M: Xba I-digested chromosomal DNA of S.
104.5kb —> Braederup H9812
' — W e W -

33.3kb —>

X7
X9
Fig.l. PFGE pattern of BIn I-digested chromosomal DNA X3
- —
of S. Infantis. X8
Bl to B7 : isolated from chicken, B8 to B10: X6
isolated from human. X1
—
M: Xba I-digested chromosomal DNA of S. L
Braederup H9812
88 92 96 100
B8 Similarity
__|: B10 Fig.4. Dendrogram illustrating the clustering of PFGE
B3 patterns of S. Infantis genomic DNA digested
] B2 with Xba l.
B5
— .
56 Bin 1 Xba 1 PFGE
[
' B7 Table4 B3 5 X2 X5
B4 X2 8 B2 B3
B X3 3 B4 B6
' ' ’ ' ’ ' ' Infantis 19 11
76 80 84 88 92 96 100
Similarity (Table 3 4)

Fig-3. Dendrogram illustrating the clustering of PFGE
patterns of S. Infantis genomic DNA digested
with Bin 1.
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Table 4. Classification of types in isolated S. Infantis based on PFGE patterns
with restriction enzyme, Bin 1 and Xba 1

2 2005

:isolated from chicken ;isolated from human
Xba | Number
X1 X2 X3 X4 X5 X6 X7 X8 X9 of strains
Bl 1 1
B2 4 4
B3 4 1 5
B4 1 1
BIn 1 B5 2 2
B6 2 2
B7 1 1
B8 1 1
B9 1 1
B10 1 1
Number 1 8 3 2 1 1 1 1 1 19
of strains
3 Bin I Xba 'l 2
S. Infantis 19 3 2
Bin 1 Xba 1 S.
PFGE (Table 3) Infantis
6 PFGE 8
A D 10 PFGE
PFGE
E F 3 sM TC 2 PFGE
PFGE S. Infantis
B5/X3  B3/X5 G 5
3 2 PFGE SM TC
SM
Table 4 TC S. Infantis
Bin 1 Xba | PFGE 2
2 S. Infantis 28 PFGE
SM TC 2 Bin 1 75.5% Xba |
84.7 %
10 S. Infantis 65
1 S. Infantis
SM TC 2 S. Infantis
11)
S. Infantis 70
6 5 1
63
SMTC 2
M TC
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5
S. Infantis
PFGE DNA
SM TC
PFGE
S. Infantis 6
PFGE S. Infantis
7
8
28, 9
116-119(1994)
41 37-41(1995) 10
Salmonella
35 29-33(1993) 11

National Committee for Clinical Laboratory
Standards Approved Standard M2-A7 Performance
Standards for Antimicrobial Disk Susceptibility
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Tests Approved Standard 7thed NCCLS Wayne Pa
(2000)

Sandvang D Aarestrup F M Jensen L B
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Microbiol. Lett.160 37-41(1998)
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Johnson, W Genetic characterization of
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GC-MS

Case Study of Analysis for Pollution Constituents with GC-MS in the Oil Spill Accident

Hidetaka FUIIWARA*  Motoharu SUzukl Masanori YOSHIOKA and Takeshi NAKANO

Environmental Safety Division Hyogo Prefectural Institute of Public Health and

Environmental Sciences 3-1I-27Yukihira-cho,Suma-ku Kobe, 654-0037 Japan

Qualitative analysis of the samples contaminated with mineral oil spill, kerosene, light oil and heavy oil (A) was done
by using GC-MS, and the constituents of n-alkanes and aromatic hydrocarbons were compared.In the case of the sample from
oil spill accident, itwas confirmed that the polluted constituents were changed as a result of the movement and the difference
of behavior in the medium. It is also confirmed that the pollutant was similar to the constituents in heavy oil (A).Samples
from the dumping site by illegal oil manufacturer have shown the influence from mixing kerosene and heavy oil (A) in
manufacturing process.

GC-MS
1
D
n- v A
n- A
A-1
GC-MS A-2
A-3 3
2)
2
B-
,B-2 2
654-0037 3-1-27
2
n- PCB
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Table 1 GC/MS operation conditions

Gas chromatograph
Mass spectrometer
Column

HP-5890  Agilent Technologies)
JEOL JMS-AM150
Agilent Ultra-2 (25m><0.20mm  0.33jum)

Carrier gas Helium(Flow rate  1mL/min)
Oven temp 50 (2min) 12 /min 300 (2min)
Injection mode Splitless(purge on time  1.5min)
Injection temp. 200
lon source temp. 230
Interface temp. 250
lonization voltage 70eV
lonization current 300A
Injection volume 2L
MS mode scan (50-400)
3
D
0.25mg n- 10mL
5 n- 10
2)
150mL  n- 5mL
n- 20 100
SmL n- 10mL
n- 100 1000
4 GC/MS
n- GC/MS
Table 1
1 (TI0)
2 A
Fig.1 (A)
(T
9 17(C,
C17) 2
2
A ?
9 5@ Cy)
2)3)
A-1
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A-2 A
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B- ,B-2
G Cy
TIC
2
D
9 25(C, Cx)
Cs G Cx
Fig.1 (B)
G Cy
Co Cy
A1 Co Cu
Cs
Cis
Cr Cy G Cs
Cy
A-1
A-1 A-2
A-1-A-2-A-3
) 2,5
2,4,5)
B-1,B-2
Co
A
2)

>=<100
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Fig.1 Results of GC-MS analysis
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ﬂ 1 Methylnaphm.‘alene Light oil
m/z=156 Mh Dimethylnaphthalene Heavy oil (A)
. i
m/z=178 L Anthracene Sample A-1
|
1
m/z=192 M Methylanthracene Sample A-2
. |
| -
m/z=206 J}h Dimethylanthracene Sample A-3
i Sample B-1
m/z=220 A[LN\MMM:rrimethylanthrm:ene P
1 T T \ \ \ T : Sample B-2
8:00 10:00 12:00 14:00 16:00 16:00 20:00 .
time (min) Intensity Ratio

Fig.2 Mass chromatogram of aromatic hydrocarbons . - -
Fig.3 Intensity ratio between n-alkanes

in h il
1h heavy o and aromatic hydrocarbons
A
Fig.2
><100
Fig-1 (O
3 A GC-MS
A
7 A TIC
A
A-1 A A
A-2
A-3 TIC
B- ,B-2
A
Fig.3
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97-100 (2003) (1996)
6 7 577-593
GCS (1997)
No.23 135-144 (1998) 7
7
GC/NS No.21 87-92 561-576 (1997)
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The Study of Pesticide in the River Water around the Paddy Area

Mihoko YOSHIDA! and Kazuo FUJIMORI?

!Environmental Safety Division, Hyogo Prefectural Institute of Public Health
and Environmental Sciences 3-1-27 Yukihira-cho Suma-ku Kobe

652-0032 Japan and °Project Planning and Information Division

The pesticide concentrations and flow rates in the river water were analyzed, and the behavior of pesticide
loads around the paddy area was studied.

The detection of the herbicide is related to the rice-planting dates.The detection of the fungicide is effected
by not only the load from paddy fields but also aerial application. This behavior of fungicide is more complicated
than the herbicide because of the various dates and methods of application .

63000 ha 6
39800 ha 0
D.2)
3)-8)
9)
82
16
16
45
2.1
2.1.1
1 2
654-0037 3-1-27 84.06 km?

7,398 2006 7
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Table 1 Data for application of pesticide

application pesticide o application rate assumed
target area(a) time commercial name ! component (Kg,mL/a) Sgﬂ‘rﬁi"""
insecticide & fungicide 1 ]
' > ' thiamethoxam 2% 75
3734 April  May Digital coratop actar a ' h 0.1 kg
_____________________________________ ganvle . Pvoawlon A2 | 45
' herbicide i bromobutide 18% 34
| Ae Mey | snokmeF | pentozone 4 oo 75
i cafenstrole 2.1% 78
' herbicide i dymron 4.5% 5.6
3734 April - May Joystar granule : halofop-butyl 1.5% 0.1 kg 17
' bensulfuron-methyl 0.51% 19
species of target application pesticidle application rate aSSlIJmelFf
rice area(a) time commercial name i componentt (Kg.mL/a) Voumy
L fungicide i ;
Koshihikari 796 (6/28) Coratop granule12 | pyroquilon 12% 0.1 kg 95
Koshihikari 2299 (1723) nglcide idasol ! fthalide 15% 10 mL 34
Koshihikari 2258 (8/712) insecticid _Mr.Joker EW 1 silafluofen 19% 5 mL 21
il insecticide & fungicide | ethofenprox 10% 0.1
Yamadanishiki 110 (7/28) Amistar torebon SE | azoxystrobin 8% 10 mL 0.1
Yamadanishiki 110 (8/21) E‘;ﬁ"g‘ﬂ)‘fm”dasol | fthalide 15% 10 mL 02
3734
55kg
(kg) (a) =< (kg/a) > 34kg 17kg
7.5 7.8kg
2004 2 3.6Kkg
2.1kg
3
8 3.2
Table2 82
6 8
82
17 4 5
8
2 40
7 8 6
6
6 2300 6 5 3.1
5
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Table 2 Concentrations, detection numbers and determination limits of pesticides in the river water samples

group

pesticide name

frequency

of

place detection

insecticides (21)
silafluofen
malathion
fenitrothion(MEP)
ethofenprox
thiamethoxam
clotianidin
imidacloprid
thiodicarb
1,3-dichloropropene
fenobucarb(BPMC)
carbaryl(NAC)
fenthion(MPP)
isoxathion
pyridaphenthion
dichlorvos(DDVP)
diazinon
chlorpyrifos
isofenphos
EPN
buprofezin
dichlofenthion(ECP)

fungicides (24)
pyroquilon
isoprothiolane
tricyclazole
fthalide
flutolanil
benomyl
azoxystrobin
oxine-copper
thiuram
iprobenfos(IBP)
edifenphos(EDDP)
metalaxyl
mepronil
probenazole
chloroneb
tolclofos-methyl
quintozene(PCNB)
chlorothalonil(TPN)
iprodione
etridiazol
captan
propiconazole(1)
propiconazole(2)
pencycuron
difolatan

Ferbicides (37)
bromobutide
pretilachlor
pentoxazone
dymron
cafenstrole
pyributicarb
mefenacet
simetryn
bensulfuron-methyl
bensulide(SAP)
24-D
MCPA
mecoprop
flazasulfuron
halosulfuron-methyl
isoxaben
asulam
triclopyr

halofop-butyl
chlornitrofen(CNP)
molinate
esprocarb
terbucarb(MBPMC)
thiobencarb(benthiocarb)
simazine(CAT)
pendimethalin
oxadiazon
dithiopyr
butamifos
siduron(1)
siduron(2)
triclopyl-2-butoxyet
napropamide
propyzamide
benfluralin
methyldymron
prodiamine
orbencarb

P
P
)

a)
a)
a)
al
a)

a)
a)

a)

a)

a)
a)
al

a)

a)

b
o

b

b

b
b
b
b
b
b
b
b
b

b

b
b
b
b

b
b

b
b
b)
b)

b)
b
b
b)

b)

b)

b
b)
b)

b)

b)
b)

b)

OO0 0000000000000 OORRKRNOG

OO0 0000000000000 0O0O0O0O0O0OO0OO0OO OO

0

/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196

/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196

/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196
/196

G | T K
concentration(p1g/L)  detected _concentration(jg/L) detected concentration(p1g/L) detected
Max. number Max. number Max. number
nd 0.38 3 nd 0.26 1 nd 0.25 1 nd nd 0
nd 0.19 1 nd nd 0 nd nd 0 nd 10 1
nd nd 0 nd nd 0 nd nd 0 nd 0.20 1
nd nd 0 nd nd 0 nd nd 0 nd 0.044 1
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd 2.2 19 nd 055 16 nd 059 16 nd 15 18
nd 0.19 12 nd nd 0 nd 013 5 nd 0.27 14
nd 1.0 3 nd 0.34 3 nd 0.30 3 nd 0.19 2
nd 017 3 nd 0.14 1 nd 0.15 1 nd 0.17 5
nd nd 0 nd nd 0 nd nd 0 nd 081 8
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd 49 28 nd 13 18 nd 14 20 nd 46 27
nd 0.74 16 nd 031 16 nd 0.70 16 nd 061 17
nd 077 17 nd 021 13 nd 0.23 15 nd 0.40 17
nd 54 14 nd 1.0 12 nd 11 15 nd 14 14
nd 16 14 nd 049 10 nd 048 13 nd 1.0 11
nd 0.090 4 nd 0.084 3 nd 0.078 3 nd 0.078 1
nd 13 5 nd nd 0 nd 043 2 nd 0.45 4
nd nd 0 nd nd 0 nd nd 0 nd 0.16 1
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0
nd nd 0 nd nd 0 nd nd 0 nd nd 0

determination
limit

(ag/L)

0.010
0.010
0.010
0.010
0.10
0.10
0.10
0.50
0.50
0.010
0.010
0.010
0.010
0.030

3
b

: use in paddy field
: use in golf course
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Tablel 2004
2004
0.5kg
6 10
5
6
10
1
Fig.2
4 5
Tablel 3
5
5 6 7,8
3
5
1
5 7
7 8
3.3
3.3.1
2
Fig.3
8
o7 W insecticides |
é . O fungicides __|
3 @ herbicides
= 5 n .
g .
3
5 2
1
0
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Fig.2 Monthly variations in the detection of pesticide
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(Fig.3-a) 5
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Fig.1
Fig.3-a 6
6
55kg 2 9.5kg 6
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3
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10km
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Fig.3-b
c
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1 3
Fig.4-b
3.2 7
23 Fig.4-b 3kg
3 (tablel) 7 23 22 7 24 10 12
0.14 0.17pag/L 4
1 7 23 10 0.14pg/L
8 11 9 1
5 0.11 0.17pg/L
5 3
8 3 0.12
4.9pg/L 3 (€
3.3.2 2
5 3
5
6 2 Fig.4-C
5 6
1 8 0.07 0.09pag/L
5 19 21 3
5 20 24 4
3.3.3 ( ) 6 9 1
@ 5
4
6 9
Fig.4-a
Fig.4-a 8 12 10 22 12
0.24 0.38pag/L 4 3.4
0.26pag/L 3.3.2 1 3.3.3 1 (2
1 5 Fig.4-a
Fig.3-a Fig.4-b 3
10 6 1
0.044pag/L
Tablel
3
¢
3.3.2 1 2
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Tablel 3.1
1
82
17
17
5
5 6
1

15)

12

2

16

1)
(2004)
2)

22 25-31 (1999)
3)

27 97-101 (2000)
4)

1 1-8 (2000)
5)

19 92-94 (2000)
6)
¢ 5)

28 114-121 (1999)

)

8 27-33 (1997)
8)

2005

24 78-80

(1997)
9) 16
(2004)
10) 15
p.58-62 (2005)
11) 46
59
12)

35
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109 4 12 21 187 15)

13) 2 162-167(2003)
6 4 15 16)
86 14 674-675(2005)
14) 8 p.1108 17) 3 (1997)
(1999) p.351 (1997)
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Comparison of the yeast two-hybrid assay with receptor binding assay kit for the
measurement of estrogenic activity in river waters

Hiroaki KITAMOTO  Yoshinari KOBUKE and Takeshi NAKANO

Environmental Safety Division Hyogo Prefectural Institute of Public Health and

Environmental Sciences 3-1-27Yukihira-cho,Suma-ku Kobe, 654-0037 Japan

The conventional yeast two-hybrid assay used as a measurement technique of estrogenic activity in river waters
was reviewed in the points of sensitivity and operability. From the performance comparison with another improved
yeast two-hybrid assay and two commercial kits for estrogen receptor binding assay, improved method which medium
was adjusted to neutral condition was considered to be the most substitutable.

1998
SPEED"98 70 B 2002
2005 in vitro
EXTEND2005 2

GC/NS
LC/NS :

2)-8)

2 9)—11)

654-0037 3-1-27

37



14), 15) 5.2 PC

BI0-RAD
hERCx 2
3
121
1.5mL
1
14 121 tC18
CSP-800
tC18 CSP-800 4 3L/
2 Sep-Pak Concentrator 15mL/
17B3- E2
DMSO 10mL
PCB
ImL DMSO
GF/C 500pL
Whatman Sep-Pak Plus tC18
tC18 CSP-800 DMSO  ImL 12,000
CSP-800 Waters
Sep-Pak Concentrator Waters
4
Zymark
96
Nalge Nunc International F96 2
polysorp nunc-immuno plate 2 4
Microplate reader model 680 BIO-RAD
Table 1
Tabel 1 Outline for estrogenic activity assaies
Method Time Assay flow
Yeast two-hybrid assay ™ Reaction with sample in medium Mesurements at 600, 420, 550nm
(hER-ox) Calculation of [3-galactosidase activity conversion to conc.
Conventional (Containisngagrseculture) Using pH5.8 medium
Improved 3days Using pH7.1 medium containing 0.1M PIPES buffer

(Containing preculture)
Estrogen receptor-cx binding assay
(hER-O)

Kit A 4hr

Conversion to conc.
Add sample and ER-cx into coactivator corted plate welles  Binding
reaction Reaction with HRP-antibody Measurment at 450nm

Kit B oahr Add sample and TIF2-BAP™ into ER-cx corted plate welles Binding
T reaction Reaction with BAP Measurment at 405nm

*1 : Strain from Nishihara lab. , Osaka Univ.

*2 - Improved by Nakamuro et.al(2005)

*3 : Transcriptional Intermediate Factor - Bacterial Alkaline Phosphatase
PIPES is one of good buffer, piperazine-1,4-bis(2-ethanesulfonic acid).
hER-o is meant human estrogen receptor O.
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(Table 2).
(o ¢ GAL4DBD
GAL4AD TIF2
2
m CSP-800
3 CSP-800
CSP-800
B- 2
B_
CSP-800 2
B- tC18
> pH5.8
14), 15) 1
pH  PIPES pH7.1
tC18
a
(o 1
tC18 9
A HRP tC18
B
2 CSP-800
10) 1)
16
1 pH
tC18 CSP-800
Table 2 Discussion about pretreatment method
Pretreatment cartridge column are connected in the order named
on table up to bottom, and through the sample water.
Method Solid-phase Extracting Sample No. Detection
extraction solvent 1 2 3 4 5 6 7 8 9 10 11 12 13 14 rate
Conventional tC18 Methanol + + + + + + + + 8/14
Ethyl acetate + + + 3/14
CSP-800 Methanol + + + + + 5/14
Ethyl acetate 0/14
Improved tC18 Methanol + + + + + + + + + 9/14
Ethyl acetate + 1/14
CSP-800 Methanol + 1/14
Ethyl acetate 0/14
+:Detected - Not detected
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(A-1) (A-2)
100 100
Method Conventional
80 80
S 60 2 60
N S
m
“ 40 40
20 20
0 — 0 ‘
1%<107 1><107° 1x<10° 1x=107" 1%<107 110" 1x=10° 1x=107"
E2 (mM) E2 (mM)
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Fig.1 Comparison of standard E2 measurements
(A-1):Comparison of standard measurments by conventional Yeast two-hybrid
assay using commercial E2and Kit B contained E2.
(A-2):Comparison of standard measurments by improved Yeast two-hybrid
assay using cooercial E2and Kit B contained E2.
(B-1):Comparison of standard measurments by Kit A using kit A contained E2 and commercial E2.
(B-2):Comparison of standard measurments by Kit B using kit B contained E2 and commercial E2.
E2
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tC18 A-1 A-2
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B 1><107° mM
B-1 B-2
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Table 3 Comparison of coefficients of variation measured
by four assayes using standard E2

173-estradiol

Yeast two-hybrid assay

Receptor binding assay kit

(MM) (B-galactosidase activity value) (A.bsorbance) _
Conventional Improved Kit A Kit B
0 42 9.9 93 93
11078 - - 9.7 -
1>107" 3.8 7.0 9.5 -
1>107° 104 (232) 7.7 (33.0) 132 15
1><107 17.1 (80.3) 76 44 47
1>10™ 3.0 15 2.3 2.6
4><10™ - - 0.9 -
11073 3.7 1.6 - 14
11072 41 3.3 - 1.2
110" 113 2.9 - 2.7
Max. 171 (80.3) 9.9 (33.0) 132 93
CV(%)  Min. 3.0 15 0.9 1.2
Ave. 72 (167) 52 (8.4) 7.0 3.3

Nunbers in parentheses indicate CV% values calculated except
deviated date

Table3 3
CVY%
3
CV%
CVY%
A B B-
Table 4 Comparison of coefficients of variation measured
by four assays using water samples
Yeast Two-hybrid assay Receptor binding assay kit
Sample No. Conventional __ Improved Kit A Kit B

1 0.9 - 20.7 138

2 21 4.0 66.1 4.0

3 24 11 4.0 19.8
4 7.3 2.3 - 21 (31.9)

5 8.4 2.9 - 14.2
6 4.3 3.2 - 16.4 (35.3)

7 9.1 2.0 - 16.1
8 1.7 2.0 - 359 (174.4)

9 - 2.9 - 20
10 - - - 44.0 (62.6)
11 - - 8.7 30.3 (163.3)

12 - - - 99

13 - - - 18.2
14 - - - 6.5 (24.6)
Max. 9.1 4.0 66.1 44.0 (174.4)

CV (%) Min. 09 11 4.0 2.0
Ave. 5.3 2.6 24.9 16.6 (24.2)

Nunbers in parentheses indicate CV% values calculated except
deviated data
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3 CV% 4

4
1><107mM Fig.2
1><10"%M  E2 1 8
1><10"°mM 9
3 1
CV% 3 0.001
0.01nM A 0.0001 0.001nM
0.001 0.1nM B 0.001 0.1nM
Table 4
Table 4 8/14 9/14 A 4/14 B 14/14
A
1 2 CV%
3 1 PCB A
4-t- E2
B
CV% 44%
17
ELISA Fig.3
3 CV% 20%
1/10
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B 1% el
Table 4
A
B 1%
5%
B

1><10™
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£1=107
w
<1107 ” EH
-4
1><101234567891011121314
Sample No.
H Conventional @ Improved OKit A OKit B

Fig.2 Comparison of estrogenic activity values of water
samples measured by four assayes

The estrogenic activity in the river waters was measured by 4 methods.
Yeast two-hybrid assay are Conventional and Improved, Receptor binding assay are Kit A
and Kit B. Arrowhead graph was over the maximum limit O.1nM.
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Fig. 3 Relation between estrogenic activity
values measured by different assayes
(A)Conventional and Improved,
(B)Conventional and Kit B,

(O Improved and Kit B.
Estrogenic activity rate was shown as
E2 concentration (nM).
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Table 5 Characteristics of different methods

Estrogenic activity assay Yeast two-hybrid assay Receptor binding assay kit

Items Conventional Improved Kit A Kit B
Assay time I I G F
Variation G G I I
Detection rate / Sensitivity F G I G
Measurment of highly concentrated water sample F G I G
Cost performance G G I F

Substitutability for conventional method E I I

G:good F:fair I:insufficient

B 1
10 Sep-Pak Plus tC18
2 3
A
B
3
B

B 4

B B

B
pH B 10
B

5

18
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Effects of the Internal Production of Phytoplankton and Oxygen Deficiency on Changes
of Organic Substances in the Sediment at the Artificial Tidal Flat

Hajime Miyazaki and Tomio YAMASAKI

Water Environment Division, Hyogo Prefectural Institute of Public Health and

Environmental Sciences, 3-1-27 Yukihira-cho, Suma-ku, Kobe, 654-0037, Japan

Chlorophyll-a(Chl-a), dissolved oxygen(D0O), and ignition loss(IL) were monitored in the Amagasaki artificial
tidal flat. DO was changed by various factors, especially, the growth of phytoplankton influenced on the increase

of DO. The change of IL showed the organic substances originated in phytoplankton were decomposed rapidly under
the high water temperature in summer.

These results suggested that it is important to carry out reductions of pollution loads of nutrition salts

to restore the environment in the artificial tidal flat created in the eutrificated sea which has the high
potential of the internal production.
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Fig.1l Schematic view of artificial tidal flat in
Amagasaki experimental site
Marks of show sampling stations of
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Preliminary Study on Measurement of Air Temperature
for Monitoring of Heat Island Phenomenon

Masahide AIKAWA*

Takatoshi HIRAKI

and Jiro EiHO

Atmospheric Environment Division, Hyogo Prefectural Institute of Public Health and

Environmental Sciences, 3-1-27, Yukihira-cho, Suma-ku, Kobe, 654-0037, Japan

To examine the effects of various conditions on air temperature measurement, air temperature was measured
under different conditions at different sites at one six-story building before a network for monitoring air
temperature was developed. The mean air temperatures measured at the south-facing sites were higher than those

at the roof site and the north-facing sites, while the north-facing sites showed approximately the same mean

air temperatures as the roof site. However, the diurnal range observed at the roof site was larger than those
observed at the north-facing sites although the air temperature at the roof site was measured in a thermometer
shelter. When air temperatures were measured without any shelters, it could provide available data to measure

air temperatures in the shade at the north-facing site.

I INTRODUCTION

Air temperature has been measured from the
standpoint of not only the detection of climate
change but also the survey of urban heat islands*™®.
When air temperature is measured, the site should
be selected carefully according to the purpose of
the study. When the purpose is to study urban heat
islands, the measurements should be taken in an
urban area. It is preferable that air temperature
be measured 1.5 m above ground by a thermometer
which is placed in a thermometer shelter on the
grass; however, the optimal conditions cannot
In the current study, the
different conditions under which air temperatures

always be achieved.

are measured, including differences in measuring
devices, were examined.

654-0037 3-1-27
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MATERIALS AND METHODS

2.1 Research site and period

In April 2005, air temperatures were measured
under different conditions at nine sites at one
the Hyogo
Institute of Public Health and Environmental
Sciences. Air temperature was measured at the
following sites and under the

six-story building, Prefectural

following
conditions:

Site A: On the roof (about 25 m above ground), with
the thermometer placed inside a thermometer
shelter. The area where the thermometer shelter was
placed was covered with a tarpaulin.

Site B: On the sixth-floor south-facing balcony
(about 21 m above ground).

Site C: On the sixth-floor north-facing balcony
(about 21 m above ground).

Site D: On the fifth-floor south-facing balcony
(about 17 m above ground).

Site E: On the fifth-floor north-facing balcony
(about 17 m above ground).

Site F: On the third-floor south-facing balcony
(about 9 m above ground).



Site G: On the third-floor north-facing balcony
(about 9 m above ground).
Site H: The first-floor south-facing veranda.
Site I: The first-floor north-facing veranda.

On each balcony and veranda, thermometers were
places in the shade and, where possible, away from
air conditioners.

2.2 Measurement devices and frequency

Air temperatures were measured by two Kinds of
thermometers (type I: Thermo Recorder TR-72U, T&D
Corporation, Nagano, Japan; type Il: Thermochron
type G, KN Laboratories, Inc., Osaka, Japan). The
measurement resolutions of the Thermo Recorder
TR-72U and Thermochron type G are 0.1°C and 0.5°C,
respectively. The measurement accuracies of Thermo
Recorder TR-72U and Thermochron type G are +£0.3°C
and +1°C, respectively.

Air temperatures were measured at 10-minute
intervals, and hourly mean air temperatures were
used for analyses.

RESULTS AND DISCUSSION

3.1 Comparison of measurement devices

The differences in daily air temperatures as
measured with the two devices are shown in Fig.1l.
and horizontal
differences in air temperature according to the

The vertical axes show the
device used and the time of measurement shown by
day, respectively. The daily mean, daily maximum,
and daily minimum air temperature are depicted in
Fig.1 (@), (b), and (c), The
differences in daily mean air temperature (Fig.1l
(a)) were between approximately -0.2°C and +0.7°C,
which shows that air temperature can be measured

respectively.

within the precision of each device shown in 2.2.
Each site had site-specific differences; i.e., the
differences were constant and without large
variations, which shows that the differences were
determined by a device-specific quality. The
differences in the daily maximum air temperature
(Fig.1 (b)) were between approximately -1.0°C and
+1.0°C, showing that the daily maximum air
temperature can also be measured within the

precision of each device, though variations in the
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Figure 1 Differences in daily air temperatures as
measured with the two devices.
(a), (b), and (c) are drawn for daily mean,
daily maximum, and daily minimum air
temperature, respectively. No mark, open
circle (o), filled circle (®), open square
(@), filled square (m), open triangle ( ),
filled triangle (A), open rhombus ( ), and
filled rhombus () shows Site A, Site B, Site
C, Site D, Site E, Site F, Site G, Site H, and
Site 1, respectively.

daily maximum were larger than those of the daily
mean air temperature. The differences in daily
minimum air temperature (Fig.1l (c)) were between
approximately -0.3°C and +0.8°C, which shows that
the daily minimum air temperature can also be
measured within the precision of each device.
Variations in the daily minimum were smaller than
those of the daily maximum air temperature. Thus,



the differences iIn measurement devices are

conceivably within the precision of each device.

3.2 Comparison of sites
3.2.1 Time-varying comparison
The differences in air temperature between the
roof site (Site A) and the floor sites (Sites B
) are shown in Fig.2. The vertical axis shows
the differences in air temperature, i.e., the air
temperature at Site A minus the air temperatures
at Sites B
time by hour. Large open circles show the time of

I, and the horizontal axis shows the

0:00. As shown in Fig.2, the differences in air
temperature between the
south-facing sites generally showed negative

roof site and the

values; in other words, the air temperatures at the
south-facing sites (Sites B, D, F, H) were higher
than the air temperature at the roof site
irrespective of the time although a diurnal
the
differences in air temperature between the roof
site and the north-facing sites (Sites C, E, G, I)
showed both a negative value and a positive value,

variation was observed. In contrast,

depending on the time. The difference in air
temperature showed a positive value in the daytime
and a negative value at night; in other words, the
air temperatures at the roof site were higher and
lower than those at the north-facing sites during
the day and at night, respectively.

Figure3 (a) demonstrates the differences in
daily mean air temperature between the roof site
(Site A) and the floor sites (Sites B ). As for

o] offoslol
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=, .
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fe o,
—— == N
*3ee o
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!
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I i
Sl L m— i ey

-4.0
1:00, UApril

. l
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e 1

A temperature difference /

23:00, 30/April
Time shown by hour

Figure 2 Differences in air temperature between the
roof site and the mean of south-facing sites
(®), north-facing sites (o) based on hourly
mean air temperature. Large open circles show
the time of 0:00.
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Figure 3 Differences in air temperature between the roof

site(Site A)and the floor sites(Sites B 1)
(@), (b), and (c) are drawn for daily mean,
daily maximum, and daily minimum air
temperature, respectively. Open circle (o),
filled circle (@), open square (), filled
square (mm), open triangle ( ), filled
triangle (A), open rhombus ( ), and filled
rhombus () shows Site A — Site B, Site A -
Site C, Site A - Site D, Site A - Site E, Site
A - Site F, Site A - Site G, Site A - Site H,
and Site A - Site I, respectively.

the north-facing sites (Sites C, E, G, 1), the
differences in daily mean air temperature were
approximately within +1°C, while for the south-
facing sites (Sites B, D, F, H), the daily mean air
temperatures at the south-facing sites were
generally higher, in a range of 2.5°C, than those
at the roof site.

Figure3 (b) demonstrates the differences in
daily maximum air temperature between the roof site
(Site A) and the floor sites (Sites B ). The
differences in daily maximum air temperature
between the roof site and the north-facing sites



(Sites C, E, G, I) were between approximately -1°C
and +4°C, while those between the roof site and the
south-facing sites (Sites B, D, F, H) were between
approximately -3°C and +1°C.

The differences in the daily minimum air
temperatures between the roof site (Site A) and the
floor sites (SitesB 1) are shown in Fig.3 (c)- The
roof site mostly showed lower air temperatures than the
floor sites. In addition, the differences were larger
at the south-facing sites (Sites B, D, F, H). The
differences were up to 4°C at the south-facing sites
and up to 3°C at the north-facing sites.

3.2.2 Statistical comparison

Some statistical parameters of air temperature
are summarized in Table 1. The air temperatures at
the south-facing sites were higher than those at
the roof site and the north-facing sites, which is
consistent with the result shown in 3.2.1. At the
roof site, not only the standard deviation (S.T.D.)
but also the relative standard deviation, defined
as S.T.D./mean, was larger than those at other
sites, showing that the diurnal range of air
temperature at the roof site was larger than those
at other sites although the air temperature at the
roof site was measured in a thermometer shelter.

Table 1 Some statistical parameters of air temperature.

n Mean  Median Minimum Maximum S.T.D.Y R.S.D.? (Max.-Min.)/mean

Site A 720
Site B 720
Site C 720
Site D 720
Site E 720
Site F 720
Site G 720
Site H 720
Site | 720

153
171
15.6
171
16.0
171
16.0
16.5
152

157 6.0 27.3 3.7
171 8.8 27.0 34
15.9 7.0 254 33
16.9 8.3 27.3 34
16.3 7.1 25.7 33
172 8.8 26.7 34
16.2 75 25.8 33
16.6 8.8 26.2 33
154 7.9 23.0 3.0

24.0%
19.7%
21.1%
20.1%
20.7%
19.7%
20.5%
19.7%
19.8%

139
1.06
118
111
116
1.05
115
1.05
0.99

1 S.T.D.shows standard deviation.
2 R.S.D.shows S.T.D./mean.

CONCLUSION

The conditions under which air temperature is
measured were examined in preparation for the

development of a network to monitor air temperature.

At a six-story building, air temperatures measured
at the south-facing sites showed higher mean values
than those measured at the north-facing sites and

the roof site. In contrast, air temperatures

54

measured at the north-facing sites showed mean
values similar to those measured in the roof site.
However, the diurnal range at the roof site was
larger than those at the north-facing and
south-facing sites. When air temperatures were
measured without any shelters, it could provide
available data to measure air temperatures in the
shade at the north-facing site.

The error produced by using different devices was
within the precision of each device.
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PM2 g5

Performance of Prototype Sampler for Monitoring of PM2 g Long Term
Average Concentration

Akira YOSHIMURA* and Hiroshi KOSAKA

Atmospheric Environment Division, Hyogo Prefectural Institute of
Public Health and Environmental Sciences, 3-1-27 Yukihira-cho,

Suma-ku, Kobe, 654-0037, Japan

A low volume sampler for monitoring of the long-term average of the PM,. concentration was produced
experimentally and evaluated the performance. This Long-term Average sampler (LTA sampler) consists of two
impaction stages to remove particles larger than 10 pam and 2.5 pam in aerodynamic diameter. PM, . is collected
on a quartz filter of a diameter of 110 mm. The LTA sampler was evaluated in a field study by comparison with
the NILU sampler. Measurements of PM,s and PM.,,s mass concentrations showed good agreement between the two
methods.

1,3,49)

PM2.5 2.5pm 10pam SPM
2000 9 1
PMy 5 &
1
2
1997 6 SPM
(Federal Reference Method, SPM
FRM)? 24 9

1pg PM2 5 SPM

PM2 5
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2.1 LTA

PMo 5 Long Term Average
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Sampler, LTA
PMy 5
SPM 1
110mmep PALLFLEX, TISSUQUARTZ
2500QAT-UP 2
6-10)
Table 1
2 30
1 10pum
2 2.5pm 50 1,2
PM2 5
PM2.5  PMpg
1,2
90mm 25mm
,3655 ,VP0625
16.7L/min
,S2
2.2 LTA
2.2.1 LTA 2
2 LTA
Pl 5 Pli(10-2.5) 2.5 10pm
2 LTA
12
3
2001 6 2003 5
Mettler, AE240
10pg
50 24

50%

11)

Table 1 Characteristics of the LTA impactor

1st stage 2nd stage
Flow Rate (L/min) 16.7 16.7
Orifice
Number 30 30
Diameter (mm) 2.65 1.05
Average velocity through jet (m/sec) 1.68 10.7
Particle diameter? (Jam) 10 2.5

a) Theoretical diameter of particle having 50% efficiency

of impacting

2 2005

2.2.2 NILU
LTA PMs 5 PM(10_2_5)
LTA NILU
PM2_5 PM(10-2.5)
NILU LTA
10pam 2.5p1m
50 2
NILU
20.0L/min
48mm 18mm
FRM 47mmep
PALLFLEX, TK15-G3M NILU
LTA
24
LTA 2
NILU 3 4
3 4
2
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Table2 LTA
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LTA2 PMy 5 -0.01 1.01
10 30pg/m?
95% -0.87 0.86 0.97
1.06
PM(10_2_5) 0.16 1.00
5 15pag/m
20 50pag/m®
95% -0.11 0.42
0.99 1.02
3.2 LTA NILU
LTA NILU PM2_5
PM(10-2.5) Fig.3,Fig.4
PMo 5 0.26 1.04  95%
-4.38 4.89 0.81 1.28
PM(10-2.5)
95% -0.69 1.82
0.97 1.18 LTA
PM2.5 PM(10-2.5)
3.3 NILU KMT
NILU KMT PM2 5
Fig.5 -5.52
1.34 95% -9.13 -1.92
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Table 2 Results of Regression

Regression 0y on x

95% confidence interval

n - correlation coef.
y X intercept slope
LTA2 LTAL1 PM,5 35 -087 0.86 097 106 0.993
PMuo-25) 35 -011 042 099 102 0.999
LTA NILU PM,s 16 -438 4.89 081 128 0.931
PMo-25) 16 -069 182 097 118 0.986
LTA SCC PM, 18 -339 473 070 101 0.947
LTA FKS PM,, SPM 48 128 6.56 089 110 0.944
NILU KMT PM,s 10 -913 -192 115 152 0.986
LTA PM10
LTA 2 PM> 5
3.6
LTA 2
D
FRM 2)PMy 5 PMqg
3)
110mmep 4) 5)
36pg/filter
D LTA PMs 5 LTA PM> 5
95% 9049 LTA
2 336m°
95%
0.27pag/m’ LTA 1)
PMs 5 (PM2.5 (2000)
2) USEPA: National Ambient Air Quality Standards for
Particulate Matter; Final Rule, Federal Register,
Vol .62, No.138 (1997)
3) Allen,G., Sioutas,C., Koutrakis,P., Reiss,R.,
Lurmann,W.F., and Roberts,T.P.: Evaluation of the
PM2 5 TEOM Method for Measurement of Ambient Particulate
PM2 5 Mass in Urban Areas, J.Air & Waste Manage. Assoc. 47,
682-689 (1997)
4) Ayers,G.P., Keywood,M.D., and Gras,J.L.: TEOM vs.
PM2 5 2 manual gravimetric methods for determination of
2 LTA PMsy 5 PM2.5 aerosol mass concentrations, Atmos. Environ., 33,
PM(10_2_5) 2 3717-3721 (1999)
LTA 5) 8
LTA NILU (1997)
PM> 5 PM(10_2_5) 6) de la Mora,F., Hering,S.U., Rao,N., and McMurry,
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P.H.: Hypersonoic Impaction of Ul'trafine Particles,
J.Aerosol Sci. 21, 169-187 (1990)



7) Marple,V.A., Rubow,K.L., Turner,W., and Spengler,
J.D.:
(MOUDI): Description, Calibration and Use, Aerosol
Sci.Technol. 14, 434-446 (1991)

8) California Environmental Protection Agency, Air

Further
Evaluation of a Two-Week Sampler for Acidic Gases and
Fine Particles, Final Report (1996)

9) Philip Demokritou, Seung Joo Lee, and Petros

A Microorifice Uniform Deposit Impactor

Resources Board Research Division:

Koutrakis: Development and Evaluaion of a High
Loading PM2.5 Speciation Sampler, Aerosol Sci.Technol.
38, 111-119 (2004)
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10) Sheldon k. Friedlander: Smoke, Dust, and Haze, 2nd
Edition, p.171-174, Oxford University Press, New
York (2000)

11) , »

, , 32, 811-817 (2003)

12) ACGIH: Air Sampling Instruments for evaluation of
atmospheric contaminants, 9th Edition, p.318-328
(2001)
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Calculation on a regional basis for the epidemic rank criteria of
infectious diseases in Hyogo

Akio YAMAMOTO* and Kahori OHSHIMA

Infectious Disease Research Division, Hyogo Prefectural Institute of Public Health

and Environmental Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan
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0 50 80 13 8
1 80 90 6
2 90 98
3 98 4
4 9% 99
3

90 3

1 2

6)

SPSS ver.11.0J for

Windows
5
Last R
1
2
4
3
1
4
1 2 3 4 %8

198 0.05 3.32 11.78 30.79

48 0.02 247 9.14 21.10

15 0.00 3.67 12.68 2381

17 0.00 571 17.05 44.54

14 0.00 171 9.60 22.87

24 0.13 2.89 7.82 22.56

25 0.00 2.36 10.93 3317

13 0.00 4.20 1251 38.16

17 0.06 2.96 10.67 34.50

11 0.00 3.95 12.85 48.67

6 0.00 1.43 7.00 30.94

8 0.00 1.83 12.14 48.96

3
4
232 244
2182 1000
A 581 547 30 10 10
169 159 10 01 -
293 250 A 4 2 -
626 214 20 12 -
456 550 7 4 4
330 364 5 2 -
1093 2 1 -
443 4 2 -
301 429 10 01 ~
960 3 1 1
702 367 6 ) B
1 0 15 05 05

2 3 5 2 3
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1 2 3 4 1 2 3 4 1 2 3 4
128 0.09 0.20 0.32 0.54 0.69 0.98 116 150 6.26 10.08 1249 17.96
31 0.03 0.10 0.16 0.26 0.26 0.48 0.55 0.85 6.19 9.68 1129 16.65
10 0.10 0.30 051 145 120 1.90 250 353 5.50 940 1311 19.95
11 0.18 0.45 0.82 195 091 147 192 253 5.55 1251 17.18 24.86
9 0.00 0.22 0.44 0.78 0.39 1.00 156 242 6.00 1193 15.68 24.88
16 0.06 0.19 0.25 0.60 0.50 0.95 131 173 6.28 10.01 13.07 18.46
16 0.00 0.06 0.13 0.25 0.75 131 1.69 2.05 5.38 9.00 1224 22.69
8 0.00 0.38 0.75 171 0.63 113 150 2.85 6.94 1113 12.88 18.83
11 0.09 0.27 0.45 0.98 0.55 1.36 182 3.65 6.45 1118 1337 17.99
7 0.00 0.00 0.14 0.43 0.29 0.71 101 1.86 5.86 10.46 1231 1714
4 0.00 0.75 125 321 0.25 0.75 125 4.16 438 850 10.78 19.57
5 0.00 0.20 0.40 5.46 140 240 3.00 493 3.80 10.08 14.84 2813
1 2 3 4 1 2 3 4 1 2 3 4
128 2.03 254 298 3.68 0.26 0.88 213 8.77 0.17 0.38 052 081
31 131 194 2.26 2.82 0.10 0.71 132 4.08 0.13 0.30 0.49 0.78
10 1.80 2.70 3.20 3.98 0.30 0.90 150 8.40 0.20 0.50 0.80 1.38
11 295 4.73 5.65 8.00 0.45 182 2.84 1172 0.18 0.36 0.64 1.00
9 1.39 2.36 3.12 4.78 0.11 0.78 1.89 10.07 0.22 0.56 0.78 1.40
16 163 2.38 281 344 0.19 0.69 178 6.82 0.19 0.44 0.63 0.99
16 219 3.69 413 534 0.25 1.03 226 1568 0.06 031 051 0.90
8 181 3.00 3.89 6.98 0.25 113 214 5.68 0.13 0.63 150 2.83
11 155 245 3.00 4.30 0.18 1.00 2.09 6.35 0.09 0.18 027 0.62
7 171 314 4.29 6.81 029 129 257 9.87 0.14 043 0.86 155
4 175 3.25 453 7.00 0.13 1.00 2.25 6.46 0.00 0.25 0.75 241
5 1.60 3.60 5.22 8.26 0.00 0.64 2.00 2556 0.00 020 0.60 156
1 2 3 4 1 2 3 4 1 2 3 4
128 0.91 111 117 124 0.02 0.03 0.05 0.08 0.01 0.02 0.04 0.06
31 0.74 0.94 1.06 1.26 0.00 0.03 0.03 0.06 0.00 0.03 0.03 0.06
10 0.80 1.00 120 1.68 0.00 0.10 0.20 0.38 0.00 0.10 0.10 0.28
11 2.00 255 291 3.60 0.00 0.09 0.18 027 0.00 0.00 0.09 0.26
9 0.78 113 144 1.67 0.00 0.00 0.11 0.20 0.00 0.00 0.11 0.11
16 0.88 113 1.25 149 0.00 0.00 0.06 0.13 0.00 0.06 0.06 0.25
16 119 156 181 219 0.00 0.06 0.06 0.18 0.00 0.00 0.06 013
8 0.88 125 150 223 0.00 0.13 013 0.25 0.00 0.00 001 013
11 0.55 0.73 0.91 1.09 0.00 0.00 0.09 0.26 0.00 0.00 0.09 0.18
7 0.57 0.86 114 152 0.00 0.00 0.00 0.26 0.00 0.00 0.00 0.29
4 0.75 1.00 1.28 175 0.00 0.00 0.00 0.71 0.00 0.00 0.00 0.25
5 0.40 0.60 0.80 120 0.00 0.00 0.00 0.20 0.00 0.00 0.00 0.10
1 2 3 4 1 2 3 4 1 2 3 4
128 0.10 1.62 3.74 7.34 0.04 0.11 0.20 0.44 1.07 133 158 248
31 0.06 0.90 291 6.16 0.00 0.13 0.19 0.29 0.74 0.97 116 151
10 0.10 130 341 9.99 0.00 0.30 1.00 240 1.05 1.80 241 3.90
11 0.27 4.20 8.58 18.08 0.00 0.18 0.27 0.62 127 264 3.36 507
9 0.11 0.78 3.01 7.65 0.00 0.11 0.22 0.87 0.67 124 167 2.83
16 0.06 113 2.20 6.54 0.06 0.19 0.31 144 0.94 150 188 3.05
16 013 1.65 4.14 8.10 0.00 0.06 013 043 0.88 156 2.38 4.54
8 0.00 128 3.29 6.23 0.00 0.00 013 0.38 1.06 2.38 375 6.91
11 0.00 1.65 3.37 8.94 0.00 0.09 0.09 0.42 0.55 2.20 291 4.48
7 0.00 0.86 2.00 6.00 0.00 0.00 0.14 0.29 1.00 243 3.30 6.38
4 0.00 225 5.25 971 0.00 0.00 0.00 0.25 0.75 225 4.28 10.60
5 0.00 1.00 262 8.46 0.00 0.00 0.20 0.40 0.70 220 320 5.60
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5 1993-1997 2000-2003

2000-2003
1993-1997 2000-2003 1993-1997
1993-1997  2000-2003

A B C D B/A D/C C/A D/B
185.85 156.66 159.94 152.10 0.84 0.95 0.86 0.97
2.86 2.86 8.45 10.27 1.00 121 2.96 3.59
A 30.49 17.54 52.64 37.46 0.58 071 173 214
173.64 178.00 294.62 354.80 1.03 120 170 1.99
76.52 60.41 87.84 99.72 0.79 114 115 165
3349 24.35 4951 49.63 0.73 1.00 148 2.04
1129 7.14 16.18 1320 0.63 0.82 143 1.85
3561 3171 40.22 45.83 0.89 114 113 1.45
1.83 155 071 0.89 0.85 125 0.39 057
22.68 29.02 0.95 0.65 128 0.69 0.04 0.02
3514 35.03 45.37 50.35 1.00 111 129 144
9.32 7.85 6.40 381 0.84 0.59 0.69 0.48
45.75 31.75 54.10 55.85 0.69 1.03 118 1.76

Last pp171-174(2002)

12

p.54-63(2001)

5

36 133-138(2001)
6

2004 p.20-24
(2005) 9
p.188-192(1998)
, 47, 925-935 (2000) 7 1
s p.146 1987
Last M.J.(ed.): A Dictionary of Epidemiology, First
2 13 edition(1983)
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v 2004 9
9
4
2001 3
5)
1

No
1 MORE 0.40g>2 6,000
2 No.1 ,0.25g=2 2,800
3 0.80g><6 8,300
4 EE 0.40g><4 8,500
5 0.489%<6 6,160
6 0.30g<6 6,000
652-0032 2-1-29 7 VIGEL FOR MEN 0.55g><8 6,160
8  Vantassio 0.55g><4 4,760
9 0.359><20 5,000
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4 1
1
5mg
10mL
500pag/mL
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HPLC
1 HPLC
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LC XTerra Phenyl Waters
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2 HPLC
225nm 295nm 4 250ag/mL
235nm 278nm No.1 HPLC 3
220nm 285nm 218nm 4 280nm
4.5
8 9
300 1 3 10
Ezso > 4
20 No.9 8
&150 No.1,2 No.3,4
o No.5,6,7,8
50
0F \A T d
0 2 4 6 8 10 12 14 16
300
E\ZSO
S200
ElSO
100 UV
50
o M : )
0 2 4 6 8 10 12 14 16
3 (No.1) HPLC
1 , 2 , 3 LC/MS
3 , 4 HPLC LC/MS
250jg/mL 280nm
0] 100V o] 100v 507 100V
L I R R A
350V ol
] 350V %] o “ 350V
R — B N . i . lLlJﬂ.L‘l\il T
4
250p4g/mL
XTerra Phenyl (4.6mm i.d.><150mm 3.5pam)
10mM / 11:9 0.8mL/min
MS ESI 4,000V 100v 350V
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[M H] No.5 20mg 2

100V
[M H] 350V
4 1
9
100v 350V 8
m/z476[[M H] m/z467[M H] m/z390[M H]
LC/MS No.1,2 2
No.3,4 No.5,6,7,8
uv
2 3
4
5 500ug/mL
r =0.999, r =
0.998, r = 0.998
5
No.1 8
HPLC
2 8
25mg 1
50mg
5mg, 10mg , 2, 84-93 2003
20mg 3 No.6,7,8 2 15
2
No
1 MORE 43mg
2 No.1 74mg
3 82mg
4 EE 60mg
5 44mg
6 25mg
7 VIGEL FOR MEN 4.8mg
8 Vantassio 4.5mg
9
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Long- term changes and evaluation of heavy metal concentrations in river bottom
sediments of Hyogo Prefecture

Yukio KoMAI", Yoko TAKEDA and Satoshi UMEMOTO

Water Environment Division, Hyogo Prefectural Institute of Public Health and

Environmental Sciences, 3-1-27 Yukihira-cho, Suma-ku, Kobe, 654-0037, Japan

D 1975
21 33 2005 12 2005
26 2005
D
1978 2004 27
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2mm .3
5)
Ignition
loss :IL
100pam
3 DDTC-
n-
1997 MIBK
1996
' N
et
-
f
- -
o
M N s 1
£l
R 1978 1982 2000 2004 5
t \ 1978 1982 /2000
2004 1
2000 1980
2000 2004 1978
e 1982 20%
— @
] km
1
1 1978 -1982 2000 -2004
IL Pb Cu Cd Zn As Mn Ni Cr Hg
% % mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
1978-1982(A) 219 14 414 61.62 0.44 210 7.26 476 14.3 14.7 0.009
2000-2004(B) 20.7 12 28.7 44.53 0.23 207 7.52 393 114 11.9 0.005
- B/A 0.9 0.8 0.7 0.7 05 1.0 1.0 0.8 0.8 0.8 0.6
1978-1982(A) 539 16.1 197 334 520 1850 15.68 330 95.9 260 0.95
2000-2004(B) 35.2 6.0 99.2 137 1.56 468 9.28 222 316 65.6 0.57
B/A 0.7 04 0.5 0.4 03 0.3 0.6 0.7 0.3 0.3 0.6
1978-1982(A) 210 17 214 213 0.20 915 8.16 522 116 104 0.020
2000-2004(B) 211 11 8.83 7.69 0.10 46.5 6.32 396 9.28 6.26 0.010
B/A 1.0 0.6 0.4 0.4 05 05 0.8 0.8 0.8 0.6 05
1978-1982(A) 59.4 109 46.5 535 0.75 217 10.24 359 289 272 0.13
2000-2004(B) 54.8 95 39.7 46.7 0.52 192 9.86 393 23.0 229 0.090
B/A 0.9 0.9 0.9 0.9 0.7 0.9 1.0 11 0.8 0.8 0.7
1978-1982(A) 217 17 14.42 21.48 0.14 60.2 9.30 408 146 217 0.010
2000-2004(B) 21.0 1.6 15.14 18.82 0.12 773 11.7 469 14.6 16.0 0.009
B/A 1.0 0.9 1.0 0.9 09 13 13 11 1.0 0.7 0.9
1978-1982(A) 255 19 18.70 16.24 0.16 60.7 4.16 270 125 270 0.018
2000-2004(B) 215 13 13.12 12.30 0.10 63.1 7.08 397 11.2 448 0.010
B/A 0.8 0.7 0.7 0.8 0.6 1.0 17 15 0.9 0.2 0.6
1978-1982(A) 227 17 297 228 291 2210 334 688 9.73 117 0.013
2000-2004(B) 221 1.6 198 154 152 1620 55.3 636 10.5 9.66 0.015
B/A 1.0 1.0 0.7 0.7 0.5 0.7 17 09 11 0.8 12
1978-1982(A) 29.5 40 105 94.4 178 710 13.7 237 124 1010 0.14
2000-2004(B) 23.0 14 443 451 0.86 406 9.08 227 13.0 420 0.020
B/A 0.8 0.3 04 05 0.5 0.6 0.7 1.0 11 0.0 0.1
1978-1982(A) 235 19 17.6 9.39 0.17 732 6.75 252 8.59 122 0.023
2000-2004(B) 243 1.6 139 10.2 0.10 75.3 8.90 298 8.40 6.52 0.013
B/A 1.0 0.8 0.8 11 0.6 1.0 13 12 1.0 05 0.6
1978-1982(A) 226 17 12.8 9.10 0.10 47.6 5.80 222 7.98 148 0.021
2000-2004(B) 229 14 125 8.61 0.10 61.8 5.92 230 7.86 63.0 0.008
B/A 1.0 0.9 1.0 0.9 1.0 13 1.0 1.0 1.0 04 0.4
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Ingredient Characteristics of Hot Springs in North Area of Hyogo Prefecture : Related
with Drinking Standard of Hot Springs

MihoYANO Tatsuhiko KawaMOTO Nobuko MAKIHATA and Jiro EIHO

Water Environment Division, Hyogo Prefectural Institute of Public Health and

Environmental Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan
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